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INTRODUCTION 
The purpose of this research is to quantify the motion limiting 
effects of off-the-shelf thoracolumbosaccral orthoses 
(TLSO), more specifically the DeRoyal Ultralign TLSO (DR) 
and the Orthoamerica AirBack TLSO (OA).  
There is little research on the effectiveness of off-the-shelf 
TLSOs and no current research examining gross motion 
restriction provided by the DR or the OA TLSO. This study 
compares each subject’s gross spinal flexion (GSF) and 
gross spinal extension (GSE) in both non-braced and braced 
conditions. Each subject was fit with each orthosis by a 
certified orthotist or orthotic resident.  
Using two 3D accelerometers that capture motion in all 
planes, the subject’s gross spinal motion was calculated in 
the non-braced and braced conditions. In order to evaluate 
patient satisfaction in each braced condition a comfort 
questionnaire was distributed after data collection of each 
research participant. The data collected was analyzed using 
Microsoft Excel.  
This hypothesis is that the subjects GSE and GSF will be 
restricted >50% in the TLSOs compared to the non-braced 
condition.  
 

METHOD 
Subjects: 10 participants; 5M, 5F *two male subjects were 
used to process data due to signal contamination. 
Apparatus: 2 Yost lab 3-space Wireless 2.4GHz DSSS 
sensors 
Procedures: The sensors were calibrated for each subjects 
resting standing position. 3 trials of maximum gross spinal 
flexion and extension were performed in the non-braced 
condition. The subjects were then fit with the TLSO by a 
certified orthotist. 3 trials were then performed in each 
TLSO.  Lastly, the subjects completed a 10-question comfort 
satisfaction survey.  
Data Analysis: The data was exported into Excel and 
analyzed. Clinical significance will be set at a motion 
restriction greater than 50% 
 

RESULTS 
Subject 1’s average gross spinal flexion (GSF) and gross 
spinal extension (GSE) in the non-braced condition was 
greater than Subject 2’s (GSF: 73.47°, 71.43°; GSE: 
50.2:41.3°). The values for the in-brace GSF and GSE were 
normalized for each subject. Subject 1 retained 74.17% of 
GSE compared to Subject 2 who retained 61.50% of GSE 
while wearing the DR. Subject 1 retained 50.80% of GSE 
compared to Subject 2 who retained 24.54% of GSE while 
wearing the OA. Subject 1 retained 52.90% GSF compared 
to Subject 2 32.76% of GSF while wearing the DR. Subject 1 
retained 27.54% compared to Subject 2 who retained 
51.52% of GSF while wearing the OA.  
 

DISCUSSION 
The data processed did not lead to any conclusive results; 
mainly due to the small sample size. The research team 
expected each orthosis to limit motion compared to the non-
braced condition; however, it is unclear how much motion 
was restricted. The OA was better at restricting both GSE 
and GSF compared to the DR (GSE: 62.33% OA: 32.17% 

DR; GSF: 60.47% OA: 57.17% DR). Only the OA was able 
to reject the null hypothesis and limit >50% of GSE, 
however, both the OA and DR rejected the null hypothesis 
and were able to limit >50% of GSF. The results of the 
comfort satisfaction survey from all 10 original subjects 
showed that the DR was more comfortable and easier to 
don, and the OA seemed more hygienic and easy to clean.  
 

 

 

Figure 2. Normalized values of subject’s GSF wearing the 
DR (blue) and OA (red) 

CONCLUSION 
Considering the aforementioned limitations, the findings are 
inconclusive. Future studies should include a larger number 
of subjects to provide better inter-brace comparison. Digital 
fluoroscopy would also provide the most accurate measure 
of motion restriction within a brace.  

 

CLINICAL APPLICATIONS 
Despite widespread use of spinal orthoses, proof of their 
effectiveness is lacking. Practitioners need the most current 
evidence based research to make the best clinical decisions 
for their patients, and to backup observed benefits.  
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