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INTRODUCTION
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Scoliosis is a lateral curvature of the spine in the frontal plane about the sagittal 
axis. Scoliosis often begins in pediatrics and continues to worsen as the patient 
ages. Scoliosis not only causes a great deal of discomfort but can also alter the 
patient’s gait by the lateral tilt of the spine and the tightening of muscles caused 
by the spinal deformities. This can lead to worse issues such as nerve and organ 
damage if left untreated. Brace treatment is the most common non-operative 
technique to halt the progression of the curve [6]. However, many of the braces 
on the market are uncomfortable, rigid, and do not suffice as an effective brace. 
Our team will introduce an alternative design that allows for an adjustable and 
mobile brace that will aid in the corrected gait and posture of the patient while 
alleviating pain. 

Figure 1. Scoliotic spine and x-ray [12] Figure 2. Types of Scoliosis Curves [12]

METHODS
Our team analyzed four criterions for the most effective solution. The criterions were ease of use, 
lightweight, comfortability, and biomechanical effectiveness. The feasibility and merit analysis revealed 
the best option for construction. The chosen design is comprised of two parallel posterior spinal support 
columns made of aluminum alloy, a universally sized pelvic support piece made of low-density 
polypropylene plastic connected in the front via Velcro, two 1” Velcro straps, and a neoprene exterior. 
When the project is completed, the team expects that the brace is comfortable, easy to use, implements 
substantial forces to the scoliosis curvature of the spine, and improves the overall gait and posture of the 
patient. In order to test the strength and find the weak points in the brace, the team will perform MTS 
(Materials Testing System) Testing. The MTS testing will allow the team to determine the possible forces 
applied to the spine by varying the displacement of the neoprene strap and k constant. The scoliosis 
brace will also be evaluated using a program that tracks the muscles of the back and the amount of 
contraction each muscle is creating by using electromyography (EMG) sensors. Based on the 
percentage of that Maximum Voltage Contraction, the team can make conclusions and comparisons 
between contraction percentages with and without the brace over time. Lastly, a 3D motion gait analysis 
will be performed to determine the braces corrective aid in posture and gait mechanics when walking.Figure 3. Final brace design 

RESULTS
The baseline EMG test was done to compare 
the muscle contractions before wearing the 
brace to the improvement on a weekly basis. 
The team planned to conduct two more EMG 
tests, however, was not able to gather the 
data due to COVID-19. The muscles that the 
team analyzed in the test were Latissimus 
Dorsi (Right and Left), Trapezius (Right and 
Left), Gluteus Maximus (Right and Left), and 
Erector Spinae (Right and Left). The team 
predicts that after wearing the brace for at 
least 6 weeks, the patient would have a much 
more even distribution of muscles 
contractions on both sides of the body. Figure 4. Patient performing EMG Analysis movement

CONCLUSIONS
The market’s need for a better brace treatment is undeniable. The 
current braces are overwhelmingly uncomfortable, bulky, expensive, 
and need to be customized in order to halt the patients curve 
progression. Pediatric patients are more sensitive to discomfort and 
may refuse to wear a completely rigid brace. In addition, the growth 
rate of pediatric patients poses a need for a universal adjustable 
design that can grow with the patient. The constructed brace entails an 
adjustable, comfortable, and corrective assembly containing the 
following elements: rigid low density polypropylene pelvic support 
piece with Velcro straps, two parallel posterior spinal support rods 
made of aluminum alloy, two Velcro straps that will distribute external 
forces to the curvature of the spine, and a neoprene body exterior. 
Additionally, the patient was able to complete the movements showing 
little to no decrease in range of motion while wearing the brace. 
Ultimately, the team would have tested and proved an improved gait 
and posture through data collected using MTS, EMG, and 3D Motion 
Gait Analysis. Unfortunately, the team was unable to perform any 
testing to compare to the baseline data. The patient presented the 
team with very worthy feedback, stating that the brace was very 
comfortable, easy to move in, as well as easy to put on and take off. 
The team feels very fortunate to have the patient and allow us to 
create a new back brace to help her down the road.  

Mercer University School of Engineering 2020

Using researched information about the properties of 
neoprene, the team estimated the following forces to be 
necessary. This calculated force is the force at which the 
patient should pull the corresponding strap with the convex 
curve for the spine. The team used the free body diagram 
below to calculate a possible force value via an estimated Δx.

Figure 5. Free Body Diagram and Force calculation

Figure 6. Anterior view of final constructed brace Figure 7. Posterior view of final constructed brace
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