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Background: Vertebral compression fractures are common and result in significant pain and loss of
function. Treatment strategy, however, remains controversial. We conducted a meta-analysis of randomized
trials to elucidate the impact of bracing on these injuries.

Methods: A comprehensive literature review utilizing Embase, OVID MEDLINE, and the Cochrane
Library was performed to identify randomized trials evaluating brace therapy for adult patients with thoracic
and lumbar compression fractures. Two independent reviewers assessed the eligibility of studies and risk
of bias. The primary assessed outcome was pain after injury. Secondary outcomes were function, quality
of life, opioid use, and kyphotic progression [anterior vertebral body compression percentage (AVBCP)].
Continuous variables were analyzed using mean differences and standardized mean differences, and
dichotomous variables were analyzed using odds ratios in random-effects models. GRADE criteria were
applied.

Results: Of 1,502 articles, a total of 3 studies with 447 patients (96% female) were included. Fifty-four
patients were managed without a brace, and 393 with a brace (195 rigid, 198 soft). At 3 to 6 months post-
injury, rigid bracing resulted in significantly less pain compared to no brace (SMD =-1.32, 95% CI: -1.89 to
-0.76, P<0.05, I’=41%), though this diminished at long-term follow-up of 48 weeks. Radiographic kyphosis,
opioid use, function, or quality of life were not significantly different at any timepoint.

Conclusions: Moderate quality evidence demonstrates rigid bracing of vertebral compression fractures
may decrease pain up to 6 months post-injury, though there is no difference in radiographic parameters,
opioid use, function, or quality of life at short- or long-term follow-up. No difference was found between

rigid and soft bracing; therefore, soft bracing may be an adequate alternative.
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Introduction

Osteoporosis is common in post-menopausal women,
prevalent in 18.8% of women 50 years of age and older
(approximately 11.7 million US women) in 2017-2018 (1). Its
prevalence is projected to increase by more than 30% from
2010-2030 (2). Osteoporosis is characterized by decreased
bone density and increased fracture risk (3-7). Fragility
fractures frequently manifest, resulting from low energy
forces.

Vertebral compression fractures are the most common
type of osteoporotic fragility fracture, with an annual
incidence of over 700,000 patients in the United States (8-10).
This represents a major cause of morbidity and significant
cost to the healthcare system (11-15). From 2017-2018
the mean all-cause healthcare cost associated with a single
osteoporotic fracture was $34,855. Factors associated
with decreasing costs are early fracture identification,
early treatment of index fracture, and prevention of future
fractures with osteoporosis management (16).

The management of acute vertebral compression
fractures remains controversial. Differences in management
strategies may arise from the fact that these injuries are
managed by primary care physicians, emergency physicians,
neurosurgeons, orthopedic surgeons, and radiologists.
In general, management of these injuries is divided
into operative and nonoperative treatment. The goal of
treatment is pain control, early mobilization, and neurologic
stability. Operative treatment includes vertebroplasty,
kyphoplasty, or posterior spinal instrumentation. While
these injuries are primarily managed nonoperatively, there
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is no consensus regarding the ideal nonoperative treatment
protocol.

A current option for nonoperative treatment isbracing.
This method of treatment is blurred by a wide variety of
soft and rigid braces on the market. In the present study,
we aim to elucidate the effect of nonoperative management
with soft and rigid bracing for acute thoracic and lumbar
compression fractures when compared to using no brace.
We hypothesize that there will be no difference in clinical
or radiographic outcomes in the management of an acute
vertebral compression fractures, regardless of brace usage.
We present this article in accordance with the PRISMA
reporting checklist (available at https://jss.amegroups.com/
article/view/10.21037/jss-22-78/rc).

Methods
Literature search strategy

A literature search of Embase, Ovid, and the Cochrane
Library was performed on October 25, 2021 to identify
relevant studies. The following MeSH terms and their
combinations were used for title/abstract searches: spine,
vertebral body, wedge or compression fracture, Al,
thoracolumbosacral orthosis, or brace. A manual search of
reference lists was also performed. A detailed description of
search strategies is included in Appendix 1.

Inclusion and exclusion criteria

Titles and abstracts were screened to identify studies
that met the following inclusion criteria: (I) prospective
randomized controlled trials comparing the treatment of
thoracolumbar compression fractures in neurologically
intact adult patients with or without an orthosis; (II) a
minimum duration of follow-up of 3 months; and (III)
evaluation of clinical or radiographic outcomes following
conservative treatment. The exclusion criteria included (I)
retrospective comparative studies (case control, cohort), (II)
studies comparing surgical versus nonsurgical treatments,
and (III) studies on thoracolumbar burst fractures.
Editorials, review articles, case reports, and animal studies
were also excluded. Levels of evidence were assigned to
the studies according to the criteria described in Clinical
Orthopaedics and Related Research, which are adapted
from the Oxford Centre for Evidence-based Medicine levels
of evidence. Only Level 1 studies were included.
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Search result screening

"Two of the authors independently reviewed all titles and/or
abstracts, with the senior author available to resolve disputes.
All irrelevant titles were excluded, and full-text papers were
obtained when titles were deemed relevant or when eligibility
was unclear. Two of the authors independently assessed these
full-text manuscripts.

Data extraction

Outcome data and study characteristics were extracted in
duplicate by two of the authors. Missing data were collected
by using WebPlotDigitzer software (version 4.5; released
August 15, 2021) to extract numerical values from figures
and graphs.

The following data were extracted from included studies:
(I) study identifiers (authors, publication year, title); (II)
study characteristics (design, region, sample sizes, sex, age,
smoking status, level of injury); (IIT) clinical outcomes Short-
Form-36 Physical component and Mental Component
(SF-36 PCS, SF-36 MCS), pain, satisfaction, Oswestry
Disability Index (ODI), Limitations of Daily Living (LDL),
Japanese Orthopaedic Association Back Pain Evaluation
Questionnaire (JOABPEQ), well-being, EuroQol-5
Dimension-3 Level (EQ-5D-3L), opioid use; and (IV)
radiographic outcomes (body compression ratio, regional
kyphosis angle). Orthosis patient groups (soft or rigid) were
determined by existing groups within the included studies,
and by author discretion. We considered rigid braces those
that inhibit spinal motion, and soft braces those that provide
support but allow motion.

Quality assessment

A systematic assessment of bias in the randomized controlled
trials was performed independently by two of the authors
with the use of the Cochrane criteria (17). The items used for
the assessment of each study were divided into the following
sources of bias: selection (randomized), blinding, detection,
attrition and management of drop-out, selective outcome
reporting, and other potential sources of bias.

Statistical analysis

All meta-analyses were performed with the use of Review
Manager 5.4.1 [RevMan (Computer program). Version
5.4.1, The Cochrane Collaboration, 2020]. Mean
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differences and standardized mean differences with 95%
confidence intervals (CIs) in a random effects model
were used to compare continuous variables. Odds ratios
with 95% ClIs in a random-effects model was used to
compare dichotomous variables. A probability of P<0.05
was considered significant. An I’ test was used to calculate
statistical heterogeneity, with a value of >50% representing
substantial heterogeneity.

Assessment of evidence

GRADE (Grades of Recommendation Assessment,
Development and Evaluation) criteria were applied to
evaluate the quality of evidence relating to pain outcomes
with or without rigid bracing. All three randomized trials
were considered high quality studies for the assessment.
The quality of the evidence was subject to downgrading
based on risk of bias, inconsistency, indirectness,
imprecision, and other considerations. A multi-domain risk
of bias assessment was also performed using the Cochrane
Risk of Bias tool.

Results
Search results

A search strategy flow diagram is summarized in Figure 1.
A total of 1,497 articles were identified with the use of the
previously outlined search strategy. An additional 5 articles
were identified through snowballing. After duplicates
were removed, 1,415 articles remained. Titles and
abstracts were reviewed, and 1,401 articles were excluded.
Of the remaining 14 articles, 11 were excluded during
comprehensive full-text evaluation. These studies were
excluded for various reasons including follow-up less than
3 months, nonrandomized or retrospective designs, and
inclusion of burst fractures. A list of the 11 excluded studies
is provided in Appendix 2. The remaining 3 studies met the
inclusion criteria and were included in the meta-analysis
(Figure I). These had a total of 447 patients (96% female).
Fifty-four patients were managed without a brace, and 393

with a brace (195 rigid, 198 soft).

Study characteristics and quality assessment

Of the three included studies, there were two randomized
controlled trials and one randomized cross-over study (18-20)
(Table 1). All three studies limited inclusion to acute or
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showballing

!

1,415 articles screened after
duplicates removed
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1,401 articles excluded

!

14 full-text articles assessed
for eligibility

> 11 studies excluded

!

3 studies included in the
qualitative synthesis and
meta-analysis

Figure 1 Flow diagram of study selection process.

Table 1 Characteristics of included studies

Study Design Lt?vel of Region No. of Age, years Sample size (No. of patients)
evidence centers (mean) Total No orthosis  Rigid Soft
Kato et al. 2019 (19) RCT | Japan 71 75.5 284 - 141 143
Kim et al. 2014 (18) RCT | South Korea 1 70.2 55 18 18 19
Pfeifer et al. 2011 (20) RCT | Germany 1 71.6 108 36 36 36

RCT, randomized controlled trial.

subacute single-level osteoporotic compression fractures.
"Two of the studies were limited to female patients. Minimum
participant age ranged from 50 years and older to 65 years
and older. All studies demonstrated random sequence
generation, allocation concealment, blinding of outcome
assessment and data analysis, low attrition, and low risk of
reporting bias. There was generally a high risk of bias due to
participant knowledge of orthosis group.

Patients in the study by Kim et 4/. were randomized
into three groups: rigid brace, soft brace, or no brace.
These patients’ outcomes were analyzed for 12 weeks.
Pfeifer et al. also randomized patients into one of three
groups: Spinomed, Spinomed Active, or no brace. We
considered the Spinomed brace as rigid, and the Spinomed
Active brace as soft. In their study, the no brace control
group were transitioned to a Spinomed brace after six
months; therefore, we excluded data past this time point.
A total of six months of data was reported and used for
this analysis. Kato et /. randomized patients into either a
soft or rigid brace group, with 48 weeks of total follow-

© Journal of Spine Surgery. All rights reserved.

up data. Importantly, among all patients in the included
studies, several were lost to follow-up due to one patient
in a rigid brace and one patient in a soft brace with severe
collapse progression, three patients in a soft brace requiring
spinal surgery, one patient in a soft brace developing a
neurological deficit, and three patients without a brace

undergoing kyphoplasty.

Clinical outcome measures

Pain

Kato et al. and Kim et al. reported pain on a 10-point visual
analog scale (VAS). Pfeifer er 4. measured pain on Miltner’s
4-point scale. We analyzed pain outcomes at baseline, and
at 3—6 months given the available data. Comparisons using
standardized mean differences were made between rigid
and soft brace, rigid and no brace, and soft and no brace.
Soft vs. rigid bracing did not show statistical significance
at baseline (SMD =0.05, 95% CI: -0.24 to 0.35, P=0.72,
’=36%), or at 36 months (SMD 0.04, CI: —0.24 to 0.31,
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Rigid brace No brace Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kim 2014 [18] 3 1.05 18 4.49 1.8 18 428% -0.99[-1.69, -0.29] ——
Pfeifer 2011 [20] 24 1.2 36 41 09 33 572% -1.57[-2.12,-1.03] ——
Total (95% Cl) 54 51 100.0% -1.32[-1.89, -0.76] s
Heterogeneity: Tau® =0.07; Chi® =1.69, df =1 (P=0.19); I’ =41% T T T T
Test for overall effect: Z=4.56 (P<0.00001) -2 -1 0 1 2

Favors rigid brace  Favors no brace

Figure 2 Forest plot for the standardized mean difference in pain up to 6 months post-injury between rigid brace and no brace groups.

Statistically significant decrease in pain in patients treated with a rigid brace compared to those treated without a brace. SD, standard

deviation; IV, inverse variance, df, degrees of freedom; CI, confidence interval.

Brace No brace

Std. mean difference

Std. mean difference

IV, Random, 95% CI IV, Random, 95% CI

Study or subgroup Mean SD Total Mean SD Total Weight
Kim 2014 [18] (rigid) 3105 18 4.49 18 18 23.2%
Kim 2014 [18] (soft) 36 125 19 449 18 18 241%
Pfeifer 2011 [20] (rigid) 24 12 36 41 09 33 268%
Pfeifer 2011 [20] (soft) 22 11 34 4109 33 26.0%
Total (95% Cl) 107 102 100.0%

Heterogeneity: Tau® =0.24; Chi® =10.17, df =3 (P=0.02); I> =70%
Test for overall effect: Z=4.39 (P<0.0001)

~0.99 [-1.69, -0.29] —
-0.56 [-1.22, 0.09] —
-1.57 [-2.12, -1.03] —
-1.87 [-2.44,-1.29] —=%—
-1.27 [-1.84, -0.70] e
T T T T
-2 -1 0 1 2

Favors brace Favors no brace

Figure 3 Subgroup analysis forest plot for the standardized mean difference in pain up to 6 months post-injury between brace (rigid and

soft) and no brace groups. Statistically significant decrease in pain in patients treated with any brace compared to those treated without a

brace. SD, standard deviation; IV, inverse variance; df, degrees of freedom; CI, confidence interval.

P=0.79, I’=28%). Soft bracing vs. no brace did not show
statistical significance at baseline (SMD -0.13, CI: -0.66
to 0.41, P=0.65, I’=44%) or at 3—6 months (SMD =-1.23,
CI: -2.50 to 0.05, P=0.06, I’=88%). Rigid bracing vs.
no brace was not statistically different at baseline (SMD
=-0.01, CI: -0.39 to 0.38, P=0.97, I’=0%). However,
rigid bracing vs no brace at 3-6 months was significantly
different, with less pain favoring the rigid brace group (SMD
=132, 95% CI ~1.89 to ~0.76, P<0.05, '=41%) (Figure 2).
Subgroup analysis including both rigid and soft bracing
groups similarly showed significantly less pain favoring the
brace group (SMD =-1.27, 95% CI: -1.84 to -0.70, P<0.05,
I’=70%) (Figure 3).

Kim et al. reports non-significant decreases in VAS
scores at 3 months of brace usage, with a 2.98-point
decrease in the no brace group at, a 4.27-point decrease in
the soft brace group, and a 4.8-point decrease in the rigid
brace group. Kato et 4/. similarly reported non-significant
decreases in VAS scores at 3 months, with a 4.83-point
reduction in the soft bracing group, and a 4.32-point
reduction in the rigid bracing group (P=0.95). Of note,
although the VAS differences in both studies were not

© Journal of Spine Surgery. All rights reserved.

significant in relation to one another, they all achieved a
minimum clinically important difference (MCID) of at
least 1.2 as described by Copay ez al. (21). By 48 weeks, the
soft brace group in the Kato et 4/. study had a 0.19 lower
average pain score compared to rigid bracing, which was
not significant (P=0.43)

Function

Function was reported by Kato er al. as JOABPEQ lumbar
function scores. Kim et #/. reported function using the
Oswestry Disability Index (ODI). Alternatively, Pfeifer et al.
used the Limitations of Daily Living scale devised by
Leidig-Bruckner er a/. (22). Soft vs. rigid bracing was not
statistically different at baseline (SMD =0.18, CI: -0.19 to
0.55, P=0.35, I’'=55%) or at 3-6 months (SMD =0.10, CI:
-0.21 to 0.40, P=0.53, I’=37%). Soft bracing vs. no brace
was not statistically different at baseline (SMD =-0.01,
CI: -0.40 to 0.37, P=0.95, I’=0%) or at 3—-6 months (SMD
=-0.67, CI -2.28 to 0.95, P=0.42, I’'=93%). Rigid bracing
vs. no brace was not statistically different at baseline (SMD
=041, CI: -0.06 to 0.87, P=0.09, ’=26%) or at 3—6 months
(SMD =-0.67, CI: -1.47 t0 0.13, P=0.10, I’=73%).
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Soft brace Rigid brace Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kato 2019 [19] 71.4 143 143 722 13,5 141 43.9% -0.80 [-4.03, -2.43]
Kim 2014 [18] 73 3 19 70 3 18 56.1% 3.00 [1.07, 4.93] ——
Total (95% ClI) 162 159 100.0% 1.33[-2,37,5.03]
Heterogeneity: Tau® =5.37; Chi® =3.91, df =1 (P=0.05); I’ =74% T T 1 T T
Test for overall effect: Z=0.71 (P=0.48) -10 -5 0 5 10

Favors soft brace  Favors rigid brace

Figure 4 Forest plot for the mean difference in AVBCP between soft and rigid bracing at baseline. No difference in AVBCP. SD, standard

deviation; CI, confidence interval; IV, inverse variance; df, degrees of freedom; AVBCP, anterior vertebral body compression percentage.

Soft brace Rigid brace Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kato 2019 [19] 54.6 16.3 133 585 157 130 50.7% -3.90[-7.77, —0.03]
Kim 2014 [18] 61 7.7 19 60 45 18 49.3% 1.00[-3.04, 5.04]
Total (95% ClI) 152 148 100.0% -1.49[-6.29, 3.32]

Heterogeneity: Tau® =7.94; Chi® =2.95, df =1 (P=0.09); I* =66%
Test for overall effect: Z=0.61 (P=0.54)

T T T T T
-10 -5 0 5 10
Favors soft brace  Favors rigid brace

Figure 5 Forest plot for the mean difference in AVBCP between soft and rigid bracing 3 months after injury. No difference in AVBCP. SD,

standard deviation; CI, confidence interval; IV, inverse variance; df, degrees of freedom; AVBCP, anterior vertebral body compression percentage.

Quality of Life

Measures extracted for quality of life include the SF-
36 MCS, EQ-5D, and the well-being score as described
by Begerow er al. (23). Data was available at baseline and
3-6 months. There were no differences between any type
of brace usage at baseline or at 3—6 months. Soft vs. rigid
bracing was similar at baseline (SMD =-0.19, CI: -0.67 to
0.29, P=0.44, '=72%) and 3—-6 months (SMD =0.10, CI:
-0.10 to 0.30, P=0.33, ’=0%). Soft bracing vs. no brace was
similar at baseline (SMD =0.06, CI: -0.33 to 0.44, P=0.77,
I’=0%) and 3-6 months. Rigid bracing vs. no brace was
similar at baseline (SMD =0.41, CI: -0.69 to 1.50, P=0.47,
I’=85%) and 3-6 months (SMD =0.95, CI: -0.22 to 2.14,
P=0.28, I’=94%).

Radiograpbic assessment

Kato er al. and Kim er al. both assessed radiographic
progression using AVBCP measurements at baseline and at
3 months. Outcomes for soft vs. rigid bracing were analyzed
and similar at both time points (Figures 4,5). Of note, 24-
and 48-week AVBCP values reported by Kato ez a/. showed
no significant difference between soft and rigid bracing.

© Journal of Spine Surgery. All rights reserved.

Opioid use

Both Kato e 4l. and Kim ez a/. reported the percentage of
patients using opioid medications at three months post-
injury in both soft and rigid bracing groups. 4.8% of
patients treated with a soft brace used opioids at three
months, whereas 6.1% of patients treated with a rigid brace
used opioids (17,18). Our analysis showed no difference
between these bracing modalities at three months (Figure 6).

Heterogeneity

High heterogeneity between studies was found in several
comparisons. For pain this includes soft bracing vs. no brace
at 3—6 months. For function this includes soft bracing vs. no
brace at 3—6 months and soft vs. rigid bracing at 3—6 months.
For quality of life this includes soft vs. rigid bracing at
baseline, rigid bracing vs. no brace at baseline, and rigid vs.
no bracing at 3-6 months. All other comparisons, including
our finding of significant pain reduction for rigid bracing
vs. no brace at 3—6 months, exhibited low to moderate
heterogeneity. Factors leading to heterogeneity are difficult
to assess given the small number of studies, but may be
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Soft brace Rigid brace Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Kato 2019 [19] 3 130 6 133 59.0% 0.50[0.12, 2.04]
Kim 2014 [18] 4 17 3 15 41.0% 1.23[0.23, 6.67]
Total (95% Cl) 147 148 100.0% 0.72[0.25, 2.13]
Total events 7 9

Heterogeneity: Tau® =0.00; Chi* =0.64, df =1 (P=0.42); I’ =0%
Test for overall effect: Z=0.59 (P=0.56)

0.01 0.1 1 10 100
Favors soft brace  Favors rigid brace

Figure 6 Forest plot showing the odds ratios for opioid use between soft and rigid bracing groups at three months after injury. M-H,

Mantel-Haenszel; CI, confidence; I, heterogeneity; df, degrees of freedom.

Table 2 GRADE assessment of included studies on pain reduction after rigid bracing

Certainty assessment

No. of patients

No. of Absolute effect Certainty
; th Rigid
trials Risk of bias Inconsistency Indirectness Imprecision O er 99 Nobrace  (95% Cl)
considerations brace
SMD -1.32 O
3 Serious Not serious Not serious Not serious None 54 51 (-1.89 to ~0.76) Mgalg?iel?%ATE

SDBDO, signifies a moderate GRADE certainty. GRADE, Grades of Recommendation Assessment, Development and Evaluation; Cl,

confidence interval; SMD, standardized mean difference.

attributed to differences in sample size, treatment method,
outcomes measures used, and follow-up length.

Grade of evidence

We found moderate quality evidence in support of rigid
bracing for pain reduction in compression fractures within
3-6 months after injury (Tible 2). Evidence was downgraded
from high to moderate due to risk of bias in the study by
Pfeifer ez al., as the research was conducted by the company
that created the orthoses. Low risk of bias was found in
the studies by Kato ez 4/. and Kim ez #/. A multi-domain
assessment of bias was also performed and revealed some
concerns in measurement and adherence due to the patients
being aware of their treatment in all included studies, as
well as an incomplete evaluation of compliance. This led to
a high risk of bias for the domain evaluating deviation from
intervention. Low risk of bias was found in randomization,
outcome data, and selection domains.

Discussion

Current knowledge regarding conservative management
for thoracolumbar compression fractures is inadequate.
Appropriate medical management for these osteoporotic
injuries is paramount. Additionally, given the controversial

© Journal of Spine Surgery. All rights reserved.

indications surrounding kyphoplasty and vertebroplasty (24),
a better understanding of the utility of conservative
management is of utmost importance. Until recently,
nonoperative management of vertebral compression fractures
was difficult to study given the lack of available randomized
controlled trials on the subject. We found three level 1
evidence studies between 2011 and 2019 that adequately
analyzed the outcomes of bracing on compression fractures.
Our analysis included 447 patients and found moderate
quality evidence supporting the use of rigid bracing for pain
reduction up to 6 months after injury. All comparisons for
function, quality of life, radiographic kyphotic progression,
and opioid use displayed statistically insignificant differences
between bracing modalities.

Interestingly, two of our studies found similar clinically
significant decreases in VAS pain scores after 3 months
of brace usage, but no differences in outcomes between
brace treatments. The third study (Pfeifer et #/.) noted a
significant benefit with bracing in terms of pain, function,
and quality of life outcomes. However, these differences
vanished when comparing soft to rigid bracing. Li ez /.
performed a randomized controlled trial of female patients
over the age of 55 years that were treated for one week
with a rigid TLSO and then transitioned to a separate rigid
or soft brace for an additional two weeks. They found a
significant improvement in pain and daily living limitations

7 Spine Surg 2023;9(2):139-148 | https://dx.doi.org/10.21037/jss-22-78
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within both groups; however, there were no differences
when comparing the brace groups to each other, and only
three weeks of follow-up data were analyzed (25). In a
prospective, nonrandomized trial, Meccariello et 4/. found
that dynamic bracing provided superior pain reduction
compared a 3-point brace at 3 and 6 months after injury (26).
No difference in functional or radiographic outcomes was
found.

Several prospective nonrandomized studies have failed to
find results that would advocate for or against orthotic use
(27,28). Murata et al. found improved function with rigid
TLSO use as reported by the JOABPEQ at 3 and 6 months
after injury; however, the study was limited to a single
treatment arm (29). Other prospective, single arm studies
have reported improved pain and function with use of a
rigid brace from 3 to 9 months after injury (30,31).

Theoretically, limiting motion with a rigid brace has the
advantage of better postural maintenance and less motion
at the fracture site, which may prevent fracture collapse,
reducing pain and risk for neurologic compromise. Our
analysis revealed an equal number of included patients
lost to follow-up for fracture collapse, but a larger number
of patients in a soft brace requiring spinal surgery during
brace treatment. However, rigid orthoses tend to be more
cumbersome for patients. They may also put patient’s at risk
for respiratory compromise and skin breakdown, leading to
poor compliance rates (17). Given the lack of a convincing
difference in outcomes between individual brace treatments
as noted in the paragraphs above, as well as significant pain
reduction at 6 months when analyzing both rigid and soft
bracing combined (Figure 3), soft or dynamic bracing may
be a reasonable alternative to rigid bracing.

Strengths of our meta-analysis include the presence of
high-quality randomized trials, with comparable patient
demographics and a large patient sample. Other systematic
reviews have been performed on the topic of bracing for
compression fractures, including a 2021 review of 7 studies
that included a mix of randomized controlled trials and
cohort studies (32). However, our study is the first of
our knowledge to include only high-quality randomized
controlled trials. Several limitations also exist within our
study. First, we analyzed a small number of studies. This
was limited by the low volume of randomized controlled
trials with appropriate follow-up data available on the
subject. Second, the included studies utilize various brands
and types of braces, as well as variable treatment algorithms
for how long each brace should be worn. Third, the study
by Pfeifer et al. was funded by the company who developed
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the SpinoMed orthoses, resulting in potential publication
bias. Fourth, there are many different brace types and
manufacturers, and the lack of clearly defined criteria
between brace types make comparisons less meaningful.
Lastly, our study is limited to mostly female patients over
the age of 50, making our results less generalizable to other
patient groups.

Conclusions

Moderate quality evidence supports the use of rigid bracing
for thoracic and lumbar compression fractures up to
6 months after injury in females over 50 years of age. There
appear to be no benefits to patient function, quality of life,
radiographic kyphosis, or opioid use, regardless of brace
usage. There was no difference in outcomes between rigid
and soft bracing; therefore, soft bracing may provide an
adequate alternative if tolerated better by the patient. This
data can be used to counsel patients on brace use following
these injuries, as well as to direct future research in this
area. More randomized-controlled trials with longer follow-
up and more generalizable patient populations are required
to further clarify treatment recommendations.
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