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INTRODUCTION 

Amputations secondary to high-energy injuries to the 
lower extremity are common challenges faced by 
military and civilian orthopaedic surgeons given 
improved survival rates from associated major 
trauma. Many therapeutic controversies remain to be 
answered including clinical thresholds for limb 
salvage and the efficacy of tibio-fibular synostosis.  
High-quality clinical trials are required to guide clinical 
decision-making, yet outcome assessment remains 
controversial.  A lack of consensus on domains to be 
measured and controlling for the quality of prosthetic 
rendering pose methodological challenges to 
researchers and clinicians alike. We conducted a 
systematic review of the literature in order to 
summarize which domains of health, socket fit, and 
prosthetic alignment are used to describe outcomes 
for lower extremity amputees secondary to trauma.  

METHOD 
Procedures: A search of Pubmed, Cochrane, and 
Embase was conducted using keywords and major 
subject headings. Initial search results were screened 
by title and abstract for subsequent full text review.  
The selections were based on whether the study 
assessed clinical outcomes following transtibial 
amputation following trauma.  Experimental and 
observational comparative studies were included, as 
well as case-series. Study characteristics and results 
were extracted using standardized data forms.  The 
number, frequency and validity of instruments used 
were compiled. 

RESULTS 

Titles and abstracts of 1,885 articles were screened 
and full text review ultimately resulted in 273 included 
articles.  Given the heterogeneity of studies, 
descriptive statistics and qualitative summary were 
performed. A conceptual model was constructed to 
capture and organize the causal and temporal 
relationships between fit, alignment, and outcome 
(Figure 1). The assessment measures used in the 
articles were classified based on how they fit into the 
conceptual model. 

1. Socket Fit (n=68) 
2. Alignment (n=19) 
3. Prosthetic componentry (n=68)  
4. Gait:  Biomechanical measures (n=75) 
5. Comfort/Pain (n=17) 
6. Function: General quality of life (QOL) 

(n=75); Disease-specific QOL (n=83) 
7. Performance (n=59) 
8. Satisfaction/Other (n=57) 

 
Of the 273 articles, 32 assessed the validity of one or 
more instruments. Two approaches were used to 
assess fit and alignment: questionnaires and 
technology-based assessments. Of the 68 articles 
that used questionnaires to assess prosthetic fit, 37 
used a questionnaire designed specifically for the 
study as opposed to a published or validated tool; the 
most commonly used standard questionnaire was the 
PEQ (n=10). Four validated tools are commonly used 
to capture patient satisfaction with a prosthesis: the 
OPUS, the PEQ, the TAPES, and the Socket Comfort 
Fit Score.  Prosthetic alignment was assessed in 19 
of 273 articles. Eight of these 19 articles used gait 
analysis and ground reaction forces to capture 
differences due to alterations in alignment.  

 

DISCUSSION 

We found a large number of different tools used 
across studies, making results difficult to compare.  
Prosthetic fit is a complex and dynamic concept that 
includes two primary considerations that are the 
foundation for the proposed conceptual model: the fit 
and comfort of the socket and its alignment relative to 
the foot. 
CONCLUSION 

In order to distinguish effects attributable to an 
intervention versus that of prosthesis rendering, 
validation of a clinically objective scoring system to 
assess socket fit and alignment is necessary  

CLINICAL APPLICATIONS 

This work will contribute to the understanding of 
currently available assessment tools as well as 
provide guidance in development and validation of 
clinically objective assessment tools for socket fit in 
transtibial amputees resulting from trauma. 
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Figure 1. Conceptual Model 


