
PI: Panadda Marayong Campus: CSU-Long Beach 
Project Title: Gait Analysis of Bilateral Transtibial Amputees
 

CSUPERB 2010 Seed Proposal Template_ v.1  Page 2 of 12 

ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and technical abstract may be posted on the CSUPERB website only if project is funded. Do not include proprietary information. Non-
technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two 
abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
In this project we will design and develop computational tools to quantify and evaluate walking 
characteristics and the effect of common prosthetic alignment parameters, such as adjustment of 
prosthetic foot size and rotation, on the rehabilitation outcome of bilateral transtibial (below-knee) 
amputees. The research will conduct comprehensive data analysis of bilateral transtibial gait and 
provides an independent assessment of the current practices, which can lead to improvements of bilateral 
prosthetic rehabilitation. 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
Currently, there are over 450 thousand people living with major lower-limb amputation in the United 
States. However, little is understood and clinically proven about ambulation of bilateral transtibial 
amputees thus far. In spite of the high number of occurrences, their current alignment and componentry 
guidelines are generally based on clinical intuition and/or guidelines developed for unilateral amputees. 
This work focuses on developments of a human subject experiment and computational methods for gait 
analysis involving persons with bilateral transtibial amputation. Transtibial amputation is chosen as it has 
shown significantly higher success rate of prosthetic rehabilitation as compared to patients with bilateral 
above-knee amputation. The developed computational tools will include biomechanics modeling and data 
analysis methods that will be used to quantify and compare the kinematic and kinetic gait profiles 
between bilateral and unilateral transtibial amputees. The study will also investigate the effect of common 
practices in prosthetic fitting, specifically the adjustment of the prosthetic foot size, foot rotation, and base 
support distance, on the gait characteristics. The findings from this research will result in a better 
understanding of gait patterns and provide scientific validation of current prosthetic fitting practices for 
bilateral amputees, which may lead to significant improvements of rehabilitation outcome and future lower 
extremity prosthetic design.  

 

NON -TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project for California.)         
Based on a study reported in 2005, there were approximately 1.6 million people living in the United States 
with limb loss with a projected increase to 3.6 million by the year 2050. Major lower limb amputation 
accounted for over 30% of the total number of amputees. Specifically to veteran health, over 12,900 
veterans have below-knee amputation performed within all VA facilities between 2000 and 2008. Among 
lower-limb amputation, extensive research has been performed on the gait characteristics and prosthetic 
management for unilateral amputation. However, there is limited research on quantitative data involving 
the gait characteristics in bilateral lower-limb amputees. Current alignment and componentry guidelines 
for bilateral prostheses are generally based on clinical intuition or guidelines developed for unilateral 
patients. In this work, we propose to conduct a human subject experiment and develop computational 
methods to analyze the gait of bilateral transtibial (below-knee) amputees and quantify the key 
differences (or similarities) to the gait characteristics of unilateral transtibial amputees. In addition, the 
study will also investigate variations in common practices in prosthetic fitting, specifically the adjustment 
of the prosthetic foot size, foot rotation, and base support distance, on the rehabilitation outcome. Our 
research findings can lead to a better understanding of bilateral amputee gait patterns and improved 
prosthetic design and fitting procedure that can enhance the quality of patient care and assist the patients 
toward becoming prosthetically rehabilitated. 
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