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Abstract 
    Background: Thoracolumbar fractures are common traumatic injuries that can be treated conservatively or by surgery, depending on 
the type and severity of the injury. This study aimed to determine the efficiency of various orthoses used for these fractures based on the 
available literature. 
   Methods: Between 1950 and 2023, a search was conducted in some databases, including PubMed Central and MEDLINE, ISI Web 
of Knowledge, Cochrane-centered Register of Controlled Trial (CCTR), Embase, and Scopus. Some keywords—such as conservative 
treatment, orthoses, brace, and cast—were used in combination with thoracolumbar fracture, burst fracture, and compressive fracture. 
The quality of the studies was evaluated using the PEDro scale. Two researchers independently reviewed the studies.  
   Results: Based on the results of the included studies, orthosis is not necessary for stable burst and compression fractures. Based on the 
inclusion criteria, 20 papers were selected for the final analysis, 12 of which were on the use of spinal braces and casting (with quality 
between 1 and 6), 2 on the no-treatment approach, and 6 on comparing the outputs of treatment with spinal braces with no braces.  
   Conclusion: Although the use of orthosis and cast is one of the conservative treatments recommended for patients with thoracolumbar 
fractures, it seems that for stable burst fractures and compression fractures, the use of a brace does not provide any benefits. However, 
the use of a brace or cast is recommended for burst fractures with more than 1 column fracture.  
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Introduction 
Thoracolumbar fractures are common traumatic injuries 

classified as compression, burst flexion-dislocation, and 
fracture-dislocation injuries (1). It seems that every year, an 
estimated 8000 severe thoracic and lumbar spine fractures 
occur in Germany, with ˃2/3 occurring in the thoracolum-
bar junction (2, 3). This type of fracture may be due to 
trauma, mainly road traffic accidents and falling, or due to 
osteoporosis, mostly in the elderly. The treatment choice 

depends on the type of injuries, the severity, and the age of 
the patients.  

For traumatic thoracolumbar fractures, treatment in-
cludes rest, physical therapy exercise, brace, casting, and 
surgery (4-6). However, the main question posted here is 
which type of treatment approach is more appropriate for 
patients with thoracolumbar fractures. Nonoperative man-
agement of thoracolumbar fractures aimed to stabilize the 
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↑What is “already known” in this topic: 
Conservative management of thoracolumbar fractures aims to 
stabilize the spine by limiting motion. It consists of bed rest, 
closed reduction, braces, and a body cast. Although braces and 
casting are recommended for thoracolumbar fractures, it is 
controversial which kind of fractures this strategy is more 
successful for.   
 
→What this article adds: 

The use of a brace does not benefit patients with stable burst 
fractures and compression fractures. However, a brace or cast is 
recommended for burst fractures with more than 1 column 
involvement.  

 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

8.
62

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
7-

09
 ]

 

                               1 / 8

https://orcid.org/0000-0001-5333-335X
https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.38.62
http://dx.doi.org/10.47176/mjiri.38.62
https://mjiri.iums.ac.ir/article-1-8927-en.html


    
 Use of Orthoses in Thoracolumbar Fractures   

 
 

 http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2024 (3 Jun); 38:62. 
 

2 

spine by limiting motion and consists of bed rest, closed 
reduction, use of braces, and body cast (1, 7, 8). Although 
it has been mentioned that the choice of treatment approach 
is based on the amount of stability of the spine and associ-
ated neurological deficiency, it is still controversial 
whether the use of a conservative treatment approach is 
successful in the treatment of thoracolumbar fractures or 
not. The study of Bailey et al (7) on 96 patients with thora-
columbar fractures, showed that treating a neurologically 
intact thoracolumbar burst fracture with thoracolumbar sa-
cral orthosis (TLSO) is equivalent to no TLSO at least 3 
months after injury. Also, the results of a study by Stad-
houder et al showed that for burst fracture, no difference 
was seen between the parameters (pain, disability, kypho-
sis, and height loss of vertebra) before and after the use of 
a brace (9). However, the study by Dai et al found that con-
servative treatment is a safe and effective method of treat-
ing burst fracture, even for some users with neurological 
deficits (6). Therefore, this systematic review aimed to de-
termine the efficiency of various orthoses used for thora-
columbar fractures based on the available literature. 

 
Methods  
Search Strategy 
A search was conducted in various databases, including 

PubMed Central and MEDLINE, ISI Web of Knowledge, 
Cochrane-centered Register of Controlled Trials (CCTR), 
Embase, and Scopus. Keywords such as thoracolumbar 
fractures, burst fractures, and compression fractures were 
used in combination with conservative treatment, orthoses, 
braces, and casts. The search was conducted between 1950 
and 2023.  

The 2 main criteria for selecting studies were population 
(only studies on thoracolumbar fractures were selected) and 
language (only studies reported in English were selected). 
The nature of the studies and the outcome variables were 
not considered in the selection of studies.  

 
Type of Studies 
Although the main focus of this study was on randomized 

clinical trials, due to the lack of such studies on this topic, 
other types of studies were also selected. Some low-evi-
dence studies, such as abstracts, conference articles, edito-
rial comments, and expert opinions, were excluded from 
the final list. Studies on traumatic thoracolumbar fractures 
were included in this study.  

 
Participants  
The studies focused on traumatic thoracolumbar fractures 

were selected in this study.  
 
Interventions 
This study selected studies on the use of conservative 

treatment, which includes bracing, casting, resting, and ex-
ercise. The studies focused on surgery or on comparing sur-
gery and conservative treatment were excluded from the re-
view.  

 
 
 

Outcomes  
The main outcome measures selected in this study in-

clude X-ray measures (Kyphotic angle, decrease in verte-
bral height, and distance between pedicles), time of hospi-
talization, and return to work. This review also selected the 
amount of neurological deficiency in the patients.  

 
Secondary Outcomes 
The need for surgery and other complications were se-

lected as secondary outcomes.  
 
Selection of the Studies 
Based on the aforementioned criteria, 2 researchers inde-

pendently reviewed the studies, mainly based on their titles 
and abstracts. If there was a disagreement between the 2 
researchers, a third reviewer checked the results. 

 
Data Extraction and Management 
This review was done based on the PICO (population, in-

tervention, comparison, and outcomes) style. This means 
that the data for each study was categorized into population, 
intervention, comparison, and outcomes. 

 
Quality Assessment and Determination of the Risk of 

Bias  
Based on the Pedro tool, the quality of the studies was 

checked (10, 11). It is a reliable tool to check the quality of 
studies. The trustworthiness and relevance of the published 
papers were determined based on this scale. The Pedro 
scale has a high degree of reliability in assessing the quality 
of various research studies. This scale comprises 11 items, 
including the inclusion criteria and source, random alloca-
tion, allocation concealment, baseline comparability, pa-
tient blinding, therapists blinding, assessment blinding, fol-
low-up, intention to treat analysis, between-group compar-
ison, and point estimate and variability. 

 
Results 
A total of 100 papers were found on this topic based on 

the mentioned keywords. However, 65 papers were se-
lected based on the abstracts and titles. Twenty studies were 
chosen for final analysis based on the inclusion criteria, 
which restricted the research to papers on spine fractures 
resulting from traumatic injuries and the use of conserva-
tive treatment. 

The PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) flow chart is presented in 
Figure 1. 

 There were 12 studies on the use of spinal braces and 
casting as 2 necessary conservative treatments used for pa-
tients with fractures in the thoracolumbar area (Table 1). 
The quality of the studies varied between 1 and 6 based on 
the Pedro scale (Table 2). There were only 2 studies on the 
output of treatment of spinal fractures based on no treat-
ment approach, with a quality of 1. Also, 4 studies com-
pared the outputs of treatment with spinal braces with no 
braces. The quality of this group of studies varied between 
2 and 6. Comparison between the outputs of treatment ap-
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proaches based on the type of fractures was done in 2 stud-
ies. The quality of these studies was 3 and 4. The outputs 
of the selected studies confirmed the following points: 

Neurological intact patients with stable thoracolumbar 
fractures had similar radiological and clinical outcomes at 
the 6-month follow-up (12).  

Brace treatment with physical therapy is an excellent 

treatment to be used for those with compressive fractures at 
the lumbar and thoracic spine (9). 

Surgery is not required for burst fractures with intact pos-
terior longitudinal ligament (PLL) (13). 

Conservative treatment is a safe and effective method for 
burst fracture, even for those with neurological deficiency 
(6). 

 
Figure 1. The flow diagram shows the selection process of studies in this systematic review 
 

 
Table 1. Studies Done on the Fracture of Thoracolumbar 

Authors  Type of 
Study 

Methods Results 

Cankaya 
et al (4) 
2015 
 

Cross- 
sectional 

Participants: 21 elderly subjects with thoracolumbar 
fractures 
Age> 60 
Intervention: TLSO customized. The brace was used 
for a whole day for 3 months and then for half a day 
for another 3 months. 
Comparison: kyphotic angle, percentage of height 
loss, and Pain 

The results showed an increase in the local kyphosis angle 
from 16 to 23 degrees and height loss from 19 to 32 % (At the 
6-month follow-up). In the final follow-up, the average pain 
score was 1.62. 

Shamji, et 
al (12) 
2014 

RCT Participants: 33 patients with stable, single-level 
thoracolumbar burst fractures between T12 and L2 
who are not neurologically deficient. 
Age:49-54 
Intervention: No treatment (no brace) and with TLSO 
Comparison: Gait, disability, QOL, kyphotic progres-
sion and loss of vertebral height, hospital stay time 
Follow up: 6 months 

The results showed that although there was no difference be-
tween the two groups in anterior loss of vertebral body height 
and kyphotic progression, the length of hospital stay was sig-
nificantly shorter in the no-brace group compared to the brace 
group. 
Neurologically intact patients with stable thoracolumbar frac-
tures treated with and without braces had the same radio-
graphic and clinical outcomes at the 6 months follow-up. 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

8.
62

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
7-

09
 ]

 

                               3 / 8

http://dx.doi.org/10.47176/mjiri.38.62
https://mjiri.iums.ac.ir/article-1-8927-en.html


    
 Use of Orthoses in Thoracolumbar Fractures   

 
 

 http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2024 (3 Jun); 38:62. 
 

4 

There is no difference between quality of life and length 
of hospital stay in treatment with and without a brace (7). 

Compression fracture with a kyphotic angle of ˂30° can 
be treated conservatively (13).  

The probability of failure of conservative treatment is 
higher in people with greater interpedicular distance (9). 

 
Discussion 
The results of this study showed that orthosis is not nec-

essary for some thoracolumbar fractures (stable burst frac-
ture and compression fracture), but it is suggested for some 
fractures, such as burst fractures with more than 1 column 
involvement. 

In this study, a total of 20 studies were finally selected on 
this topic, with quality varied between 1 and 6. The most 
conservative treatment mentioned in these studies includes 
no treatment, use of TLSO braces, and casting. The main 
reasons for the low quality of these studies were the limited 

Table 1. Continued 
Authors  Type of Study Methods Results 
Stadhouder, 
et al (9) 
2009 

RCT Participants: 133 patients with thoracolumbar frac-
tures (108 in the compression group and 25 in the 
burst group without neurological damage with less 
than 50% loss of height of the anterior column and 
with less than 30% reduction in the spinal cord. 
level of lesion: T4-T11 
Primary outcome measures are pain, disability, ky-
phosis, and height loss of the vertebra. 
Intervention: Compression group received: 
1) physical therapy + postural instruction 
2) plaster cast for 6,12 weeks 
3) brace for 6weeks 
Bust fracture group: Brace or plaster cast for 12 
weeks 

For the compression fracture group, physical therapy 
and a brace were considered tolerable. Pain and disa-
bility decreased more with bracing. No difference in the 
effect of treatment on residual deformity. 
For burst fracture: no difference was seen between the 
abovementioned parameters before and after using a 
brace. 
Using a brace and performing supplementary physical 
therapy is a suitable treatment option for compressive 
fracture of the lumbar and thoracic spine. 

Bailey, et al 
(14) 
2009 
 

RCT Participants: 47 patients with burst fractures (be-
tween T11 and L3). Age: <60 with no neurological 
deficit 
Intervention: Group 1:no treatment, Group 2: TLSO 
brace 
Outcome: disability, pain, functional outcome, QOL 
and Complications 

Based on the study results, no difference was observed 
between the groups for any of the outcome measures. 
Therefore, a thoracolumbar burst fracture in exclusion 
of a posterior ligaments complex injury is probably sta-
ble and does not require a brace. 
 

Tropiano, et 
al  
2003 (15) 
 

Retrospective 
review 

Participants: 45 patients with thoracolumbar and 
lumbar burst fracture 
Intervention: closed reduction and casting 
Comparison: pain, employment status, neurological 
function, vertebral kyphosis, anterior body compres-
sion 

The results showed that 64% of the patients had mini-
mal or no pain. The significant correction of vertebral 
wedging from 18 to 5 degrees was from Closed reduc-
tion results. Closed reduction and casting of thoracol-
umbar and lumbar bursts is a sure approach that leads 
to acceptable functional and radiographic outcomes. 
 

Weinstein, 
et al (16) 
1987 
 

Retrospective 
study 

Participants: 83 patients with fracture 
Average time from injury to follow-up: 20.2 years 
Average time on follow up:43 months 
Most common site: T12-L2 
Comparison: pain, kyphosis 

Pain score of follow-up: 3.5 
No decreases in neurological status at follow-up. 
Kyphotic angle: 26.4 degrees at flexion and 16.8 de-
grees at extension. 

Dai ,et al 
(6)  
2008 

Retrospective 
study 

Participants:127 patients without thoracolumbar 
burst fracture (Denis type B) 
Follow up:7.2 years 
Age: 37 
Intervention: conservative treatment 
Comparison: loss of kyphosis correction (LKC) and 
pain 

Most patients reported acceptable results regarding 
pain and work. Conservative treatment is a safe and ef-
fective method of treatment for burst fractures, even for 
some users with neurological deficits. 

Alimoham-
madi, et al 
(17) 
2020 
 

Retrospective 
study 

Participants: 67 patients with single-level acute 
thoracolumbar burst fracture 
level of lesion: T3-L2 
Age:18-65 
Intervention: TLSO 
Comparison: Pain, vertebral body compression rate 
(VBCR), percentage of anterior height compression, 
Cobb angle, interpedicular distance, and canal com-
promise 

For 23.6% of the subjects, non-operative treatment 
failed and required surgery. 
After 42 months of follow-up, functional outcome was 
satisfactory in 91.65% of the subjects. 
Despite the decrease in anterior vertebral body com-
pression, the change did not significantly. 

Bailey, et al 
(7) 
2014 
 

RCT Participants: Those with burst fractural between T10 
and L3 (96 subjects). Kyphotic angle lower than 35 
Neurological intact (16-60 years) 
Age: 40 
Intervention: brace or no brace + brace used for 10 
weeks. 47 patients used TLSO, and 49 had no ortho-
sis 
outcome: pain, satisfaction, and kyphosis 

The results of this study showed that three months after 
the injury, treating a neurologically intact thoracolum-
bar burst fracture with TLSO is similar to no TLSO. 
There was no difference in QOL, satisfaction, or length 
of stay between both groups. 

 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

8.
62

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
7-

09
 ]

 

                               4 / 8

http://dx.doi.org/10.47176/mjiri.38.62
https://mjiri.iums.ac.ir/article-1-8927-en.html


 
MT. Karimi, et al. 

 

 
 

http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2024 (3 Jun); 38:62. 
 

5 

number of patients, the low follow-up period, and no at-
tempt to blind the patients and researchers regarding the 
type of interventions used. However, it should be empha-
sized that in most of the available studies, the efficiency of 

the treatment approach was determined based on radiolog-
ical assessments—such as kyphosis angle, anterior and pos-
terior height, and the Cobb angle. 

There were 11 studies on the efficiency of bracing and 
casting on the output of treatment of spinal fractures. In the 

Table 1. Continued 
Authors Type of Study Method Results 
Celebi, et al 
(18) 2004 
 

Retrospective study Participant: 26 patients with single-level thoracol-
umbar fracture without posterior column involve-
ment 
Age:36 years 
Intervention: hyperextension orthosis for 16-24 
weeks 
Comparison: pain, work scale, kyphosis angle, and 
residual canal stenosis 

Functional results were excellent or good in 
65.3% and poor in 7.7%. There was a significant 
increase in Cobb angle after follow-up. Although 
conservative treatment of thoracolumbar fracture 
has considerable efficiency, it may have poor re-
sults in a small percentage of patients. Some of 
the patients may require surgery due to pain. 

Ağuş, et al 
(19) 2005 
 

Cross-sectional Participant: 29 neurological intact patients with 2 
or 3-column injuries thoracolumbar burst fractures. 
Divided into those with one-columned and 2-col-
umn fractures 
Intervention: conservative treatment 
Comparison: local kyphosis angle, anterior and 
posterior height, and encroachment 

The vertebral column deformity after injury was 
stable in G1, while it was progressive in G2. 
It seems that nonoperative treatment could be an 
alternative method for neurologically intact 2 and 
3-column injured Denis type A,B, and C thora-
columbar burst fracture. 

Tezer, et al 
 (13) 2005 
 

Retrospective re-
view 

Participants: 48 patients with thoracolumbar frac-
tures 
Follow-up: 66 months 
32 with compression type fracture and 16 with 
burst type fracture with no neurological deficient 
Age:18-62 
Intervention: 29 with orthosis, 13 by body cast, and 
6 by bed rest. 
Comparison: pain, kyphosis angle, and functional 
score 

In patients with wedge fractures, there were sig-
nificant changes in scoliosis and wedging index. 
In patients with burst fractures, the vertebral in-
dex, wedge index, and height index increased af-
ter treatment. Compression fractures with kypho-
sis angles less than 30 are stable and can be 
treated conservatively. For burst fracture, con-
servative treatment should be used if no neuro-
logical deficit and the ligaments are intact. 

Alanay, et al 
(20) 2004 
 

Prospective study Participant: 15 patients with intact neurologically 
burst fracture (T11-L2) 
Age: 28 
Intervention: 3 months body cast 
Comparison: local kyphosis angle, sagittal index, 
percentage of compression of anterior body height, 
function and pain 

PLL integrity is not a key to preventing loss of 
correction gained by non-surgical management 
of burst fracture. 
The magnitude of residual deformity usually re-
mained constant. Patient satisfaction seems to be 
high. 

Öztürk, et al 
(21) 2012 
 

Retrospective study Participant: 26 patients with burst fracture between 
T11-L2 (without any neurological problem). 
Age: 46.03 years 
Intervention: customized TLSO 
Comparison: Denis pain, functional scales, local 
kyphosis, angle, sagittal index, and height loss per-
centage 
Mean follow-up: 41.3 

The results showed an increase in the local ky-
phosis angle, sagittal index, and height loss per-
centage values at follow-up. Also, the average 
period of returning to work is 3.64 months. The 
conservative treatment of stable thoracolumbar 
burst fracture is widely accepted. 
 

Chow, et al 
(22) 1996 
 

Retrospective study Participant: 26 patients with unstable burst frac-
tures in the thoracolumbar region (T11-L2) 
Follow-up: 24 months 
Intervention: hyperextension cast or brace 
Outcome: Pain, ability to work, ability to perform 
recreational activities, and overall satisfaction 
Mean follow-up: 34.3 months 

79% of the patients had no pain, and 78% of them 
returned to work. Non-operative treatment of 
thoracolumbar burst fracture with hyperexten-
sion casting or bracing was proven to be a safe 
and effective method of treatment. It seems that 
ligament injury of the posterior column is not a 
contraindication for non-operative management 
of burst fracture. 

Cantor, et al 
(8) 1993 
 

Cross-sectional Participant: 18 neurologically intact patients with 
burst fracture  
Intervention: total contact orthosis 
Follow-up average: 19 months 
Comparison: pain and kyphosis 

Mean kyphosis was 19 at the time of injury and 
20 at follow-up 
 In the care with PLL and thoracolumbar burst 
fracture, early mobilization in total contact TLSO 
leads to acceptable functional outcomes. 

Shen (23) 
1999 
 

Retrospective re-
view 

Participant: 38 patients with single-level burst frac-
tures between T11-L2 
Age:37 years 
Follow up: 4.1 years 
Intervention: 9 with Jeweet brace and no treatment 
for remainders 
Comparison: pain 

The initial kyphosis angle was 20 degrees at the 
initial and 24 at follow-up  
The presence of vertical lamina fracture and spi-
nous process fractures are not contra-indication 
for conservative treatment. 
Although braces and activity restrictions can be 
necessary for pain control, they may not change 
long-term outcomes. 
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research by Cancaya e al, the effect of custom-made TLSO 
was evaluated on 21 elderly patients (4). Their study 
showed that the mean local kyphosis angle increased from 
19% to 32% in those with burst fractures. In another study 
done by Tropiano et al, it was determined that 64% of the 
patients treated with casting had minimal or no pain (15). 
Moreover, their vertebral wedging decreased from 15° to 
5°.  In contrast, 23.6% of the patients in the research done 
by Alimohammad et al received surgery due to failure in 
the use of TLSO (17). They also showed that although the 
anterior body compression rate was reduced, the reduction 
was not significant. Celebi et al showed that although con-
servative treatment may have considerable efficiency, it 
may have poor results in a small percentage of the patients 

(18), patients with single-level thoracolumbar fracture par-
ticipated in this study). In the studies above, the type of 
fracture was burst fracture with only 1 column injury. In the 
research done by Haluk et al, patients with 2- or 3-column 
injured thoracolumbar burst fractures were selected (19). 
They showed that vertebral column deformity after injury 
was stable in those with burst fracture with 1 column, while 
it progressed in those with 2-column injury. Based on their 
research, conservative treatment could be used as an alter-
native method for neurologically intact with 2- or 3-column 
injuries. 

In the research done by Alanay et al, it was mentioned 
that PLL integrity is not a key factor for nonsurgical treat-
ment of burst fractures. The output of treatment with a body 

Table 1. Continued 
Authors Type of Study Method Results 
Stadhouder, 
et al (9) 2009 
 

Prospective RCT Participant: 67 patients with single-level acute trau-
matic thoracolumbar burst fracture 
Age: 18-66 
Intervention: TLSO 
Comparison: vertebral body compression rate 
(VBCR), percentage of anterior height compres-
sion (PAHC), Cobb angle, Interpedicular distance 
(IPD), and Canal compromise 

Nearly 23.6% of the subjects failed non-operative 
treatment and had to receive surgery. Older pa-
tients and those with greater interpedicular dis-
tance are at a greater risk for failure of conserva-
tive treatment.  

Tonbul, et al 
(24) 2008 
 

Retrospective study Participant: 43 patients with thoracolumbar com-
pression fractures 
Age: 39 years  
Intervention: body cast for 2 months and then 
TLSO for 4 months 
Comparison: kyphotic angle, pain, functional 
scales, sagittal index 
Mean follow-up: 7.5 years 

For kyphotic angles less than 30 degrees, com-
pression fractures can be treated conservatively. 
Casting does not influence the radiographic pa-
rameters in the long term. 

Page, et al 
(25) 2022 

retrospective study Participant: 112 patients with thoracolumbar burst 
fractures from T11 to L2. 61 patients with A3 frac-
tures and 51 with A4 fractures 
Age:54.5 and 61.4 years 
Follow up: 1 year 
Intervention: lumbar orthosis  
Comparison: Upright radiographs 

The results of a 1-year follow-up showed that the 
average change in Cobb's angle in A3 fractures 
and A4 fractures was 4.1 and 6.1(p = 0.021). 
Also, the kyphotic and Gardner angles in A4 frac-
tures significantly worsened in the same period (p 
= 0.05 and p = 0.026, respectively). 

 
Table 2. Results of Quality Assessment Based on the Pedro Scale 
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(4) Yes No No Yes No No No Yes No No No 2/10 
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cast was satisfactory, and the amount of deformity re-
mained constant. The use of customized TLSO was also 
evaluated for the patients with burst fractures. Although 
TLSO did not influence kyphotic angle or height loss val-
ues, it can be used for stable burst fractures. The output of 
the research by Chow et al also supports the point that the 
integrity of PLL is not a key factor in the use of conserva-
tive treatment in burst fractures (22). 

The suitability of a body cast for compressive fracture 
was evaluated by Tanbul et al. They showed that a body 
cast is a promising approach for compressive fractures with 
a kyphotic angle of less than 30°. However, it does not in-
fluence radiographic parameters (24). Based on the availa-
ble studies, a brace and cast are recommended for compres-
sion fractures of the thoracolumbar. However, it should not 
be used for kyphotic angles ˂30°. The brace does not influ-
ence the kyphotic angle or anterior height loss of the verte-
bra.  

Regarding burst fractures, some studies confirmed that 
the success of bracing and casting depends on the integrity 
of the PLL. However, based on available evidence, the in-
tegrity of the PLL is not a key factor in selecting the treat-
ment approach (20, 26). It can be concluded that the use of 
conservative treatment for burst fracture depends on the 
stability of the spinal column. Braces and casts seem to be 
used for stable burst fracture (only 1 column is involved). 
It should also be emphasized that brace use does not influ-
ence kyphotic angle and anterior height loss of vertebra. 

The second question posed here is whether the type of 
fractures influences the output of treatment with bracing. 
There were 2 studies that specifically compared the output 
of treatment with conservative treatment in various types of 
fractures. The quality of these studies was 3 and 4.  

In the research done by Standhoulder et al, 133 patients 
with thoracolumbar fractures with compressive and burst 
fractures participated (9). The patients received plaster cast, 
physical therapy, and bracing in the compressive fracture 
group and a brace or cast in the burst fracture group. The 
outputs of this study showed that pain and disability de-
creased in the compressive fracture group, but this ap-
proach did not influence the residual deformity. In constant, 
there was no difference between the pain score, residual de-
formity, and disability in the burst group (9). It was con-
cluded that a brace, cast, and physical therapy are good 
treatment choices for compressive fractures of the lumbar 
and thoracic spine. In another study by Mehmat et al, the 
patients with burst and compressive fractures were fol-
lowed for 77 months. They showed that the use of orthoses 
influenced scoliosis and wedging index in the compressive 
group; however, in patients with burst fractures, wedge in-
dex, and height increased after the follow-up (13). Based 
on the results of this study, compression fractures with a 
kyphotic angle of ˂30° are stable and can be treated con-
servatively. Burst fractures with no neurological deficiency 
and intact ligaments can be treated with orthoses.  

Based on the above-mentioned studies, conservative 
treatment can be used for those with compressive fractures, 
especially for those with a kyphotic angle ˂30°. It seems 
that the use of a brace does not influence the outcomes of 

treatment of burst fractures. It should be stressed that nei-
ther the kyphotic angle nor the anterior height of the verte-
bra was controlled by the use of a brace. 

The next question that should be answered in this review 
is the difference between no treatment and the use of a 
brace. Four studies compared the outputs of treatment with 
and without the use of casts and bracing. The quality of 
these studies varied between 2 and 6. 

In the research done by Shamji et al, the outputs of treat-
ment based on the kyphotic angle, anterior loss of vertebral 
height, and time of hospitalization were compared in 2 
groups of patients with fractures between T12 and L2 
treated with and without a brace (12). This study showed 
that the time of hospitalization was less in the nontreatment 
group. Moreover, there was no difference between the ky-
photic angle or the loss of anterior vertebral height between 
groups. In another study done by Bailey et al, on stable 
burst fracture (fractures between T11 and L3 with intact 
ligaments), no difference was found in disability, pain, 
functional outcome, and quality of life (QOL) in those 
treated with and without a brace (14). Bailey et al also 
showed that for those with stable burst fracture between 
T10 and L3, the outputs of treatment on the kyphotic angle, 
QOL, length of hospital stay, and satisfaction were the 
same (7). Shen was the other researcher who evaluated the 
output of the use of the Jewett brace and no brace on burst 
fractures between T11-L2 (23). They showed that the long-
term result of pain control was the same for both groups. 
According to the mentioned studies, it can be concluded 
that the results of treatment with and without a brace on 
pain were the same. 

It seems that the use of a brace did not influence the ky-
photic angle, QOL, anterior height loss, and pain in those 
with stable fractures. A comparison was made for stable 
fractures. Based on the above-mentioned studies, it can be 
concluded that for stable fractures (both compression and 
burst fractures), the results of treatment with and without 
orthoses are the same. However, the use of braces or casts 
is recommended for burst fractures involving more than 1 
column. Moreover, for both compression and burst frac-
tures, the use of orthoses or casts does not influence the ky-
photic angle, anterior height loss of vertebra, QOL, or pain. 

The main clinical finding of this study for clinicians can 
be summarized as follows:  

1. For compression stable fracture, the use of a brace nei-
ther influences pain nor the QOL. 

2. For stable burst fractures, the use of a brace is not crit-
ical. 

3.  For burst fractures involving more than 1 column, the 
use of a brace is recommended. 

4. For reduction of kyphosis angle and loss of anterior 
height of vertebra, the use of a brace is not recommended. 

Clinicians can use the results of this study to treat thora-
columbar spine fractures based on a scientific approach. It 
seems that braces are unnecessary for stable wedge frac-
tures. Prescription of spinal braces based on the results of 
this review would decrease the cost of treatment. 
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Limitations of the Study and Suggestions for Future Re-
search 

The main limitation associated with this systematic re-
view was the lack of enough randomized controlled trial 
(RCT) studies. Moreover, the quality of available studies 
was low. Some of the studies had relatively short follow-up 
periods. Therefore, it is recommended that in future studies, 
RCT studies be done with more patients and longer follow-
up periods.  

 
Conclusion 
Orthoses and casts are among the conservative treatments 

recommended for patients with thoracolumbar fractures. It 
seems that a brace does not benefit stable burst fractures 
and compression fractures. However, a brace or cast is rec-
ommended for burst fractures with more than 1 column in-
volvement (for patients with no neurological problems). It 
should be noted that the use of a brace does not influence 
the kyphotic angle, anterior body height loss, pain, and 
QOL.   
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