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INTRODUCTION 
Sub Atmospheric Suspension (SAS) is difficult to achieve in 
transfemoral (TF) interfaces because of a lack of proximal 
sealing surface area and interference from the perineal 
anatomy. Symmetry liners are designed for TF SAS because 
the proximal seal remains inside the interface maximizing 
surface area for SAS.  Achieving SAS may optimize femoral 
control. This may allow the amputee to rely less on Ischial 
Ramus Containment (IRC) for stability and prosthetic 
control. IRC is the TF standard of care. Removal of the IRC 
brim could be beneficial to the amputee by improving 
hygiene, comfort and mobility. However, IRC brim removal 
could also compromise skeletal kinematics, balance, gait, 
and increase interface pressure. Presently, no data 
substantiates the impact of removing the IRC. Therefore 
the purpose of this study was to compare Symmetry SAS 
IRC to brimless interfaces in biomechanics, stability, 
mobility, gait, and subjective measures.  
METHOD 
This cross-over clinical trial included 8 male and 2 female 
TF amputees (n=10).  Their average age was 42.9 years 
(+14.7, 21-70) and average residual limb length was 
60.25% (+18.7%,) of the sound side.  Subjects’ average 
time as an amputee was 8.3 years (+10.1, 0.8-26 years) 
and average AMP score was 40 (+6.4, 27-45). All subjects 
had medium or firm tissue consistency. All subjects were 
fit with a Symmetry IRC and Brimless interface. Alignments 
were duplicated and confirmed with a LASAR alignment 
tool.  Subjects were given 2 days to accommodate prior to 
testing each interface in random order. Fluoroscope, X-
Ray, Biodex SD, Gaitrite, 4 square step test, Tekscan F-
socket, and the PEQ were used for comparison.  SPSS was 
used for statistical analysis; significance set at p<0.05.   
RESULTS 
Utilizing Fluoroscope and X-Ray, the residual femur 
trended during the gait cycle, however differences with 
interface conditions failed to reach significance. Peak 
pressure measured medial-proximal and distal-laterally, 
while greater in the brimless condition, was not 
significantly greater. The overall limit-of-stability score and 
time to complete the 4-square step test were not different 
between interface conditions. A priori selected 
spatiotemporal gait parameters tended to show a trend of 
greater asymmetry while subjects wore the brimless 
interface. With the exception of step length (p=0.02), no 
gait asymmetries achieved significance. Additionally, 
subjects walked faster while wearing the brimless 

interface (p=0.05). Mean group scores for PEQ sections 1-5 
were significantly different at p<0.03. Upon conclusion of 
the study, all subjects reported that now having worn a 
brimless interface, they would prefer to continue utilizing 
this system.  
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Single Support 
Swing 

-2.77˚ +7.06* 
-0.43˚+4.95* 
1.53˚ +3.46* 

-4.95˚ +5.64* 
-1.1˚ +5.57* 
2.18˚ +2.84* 

TS
* 

Medial Pressure (psi) 15.6 +11.3 15.5 +8.4 

Lateral Pressure (psi) 10.3 +6.0 14.5 +10.3 

Stability 
& 

Mobility 

Limits of Stability  
(Overall Score)  

42.4 + 13.7 42.7 +9.3 

4 Square Step Test (sec) 17.75 +11.6 18.11 +11.5 
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1. Prosthesis 4.3 +1.2 6.2 +0.5 

2. Bodily Sensations 4.7 +0.6 5.6 +0.4 

3. Socio-emotional  4.4 +0.8 6.2 +0.5 

4. Mobility 3.6 +0.8 5.9 +0.7 

5. Satisfaction 4.5 +1.4 6.1 +0.6 
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Velocity (m/s) 83.4 +30.7 90.1 +37.2 
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Step Length 
Single Support 

Swing % 
Stance % 

-0.02 +0.1 
0.10 +0.2 
-0.12 +0.1 
0.06 +0.1 

-0.08 +0.1 
0.17 + 0.1 
-0.18 +0.1 
0.08 +0.0 

All measures reported as, Mean +SD. *X-Ray, negative values are 
Abduction & positive are Adduction. TS=Tech scan, F-socket 

DISCUSSION 
We hypothesized that use of the brimless interface would 
improve comfort, mobility and be preferred, but 
compromise skeletal kinematics, gait and interface 
pressure. Only velocity and step length proved to be 
significantly different in the objective outcome measures; 
possibly related to increased comfort. Future studies could 
consider evaluating sagittal kinematics and cadence to 
determine the relationship of these variables to increased 
gait speed. Subjects’ PEQ scores were significantly higher 
in the brimless interface condition. Of particular interest is 
that the mobility, satisfaction and prosthesis sections were 
highly improved. This is in agreement with the hypothesis 
and is corroborated by subject’s interface preference. 
CONCLUSION 
The brimless design was equivalent to the IRC in the areas 
of biomechanics, stability, mobility and gait. The brimless 
design was preferred and superior in subjective measures.   
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