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INTRODUCTION 

It has been suggested that in an ischial containment 
socket coronal plane pelvic stability is derived from 
containment of the ischium and ischial ramus as well as 
compression of the medial soft tissues (Dillon 2007). 
However, there exists a lack of quantitative knowledge 
regarding the effect of these prosthetic socket 
characteristics on the gait of persons with transfemoral 
amputation. The purpose of this study was to use the 
Marlo Anatomical Socket (MAS) to systematically 
evaluate the contribution of ischial ramal containment 
and medial soft tissue compression to coronal plane 
stability during gait in persons with unilateral 
transfemoral amputation (TFA). The MAS socket lends 
itself to this purpose because of the discrete geometry 
of the medial containment (Ortiz 2003; Fairley 2004).  

METHOD 

Subjects: Aim to recruit 6 adults with unilateral TFA who 
currently wear a MAS socket.  

Apparatus: 8 camera motion analysis system (Motion 
Analysis Corporation) with 6 force plates (AMTI) 
embedded in the middle of a 12m walkway. 

The test socket was a copy of the subjects’ current MAS 
that included a removable medial ‘ear’ and removable 
medial panels that allowed for randomized alterations in 
socket configuration during gait analysis (Fig 1). Three 
soft-tissue compression conditions were tested: high, 
medium and low, with the high compression condition 
representing recommended clinical practice (Fig 1a). 

Procedures: Gait analysis was conducted on a single 
day. Subjects walked at a comfortable self-selected 
speed in 6 socket conditions in random order: (1) intact 
MAS; (2) MAS with one medial panel removed; (3) MAS 
with both medial panels removed; (4) MAS with medial 
‘ear’ removed and both panels in place; (5) MAS with 
medial ‘ear’ and the first panel removed; and (6) MAS  

with medial ‘ear’ and both panels removed.  

Data Analysis: We recorded Socket Comfort Score (0 
represents the most uncomfortable socket fit imaginable 
and 10 represents the most comfortable socket fit) 
(Hanspal et al. 2003), walking speed, stride width, 
coronal plane pelvic range of motion (ROM), maximum 
lateral trunk lean in prosthetic stance and transverse 
plane prosthetic limb rotation during swing for each 
socket condition. Comfort and stability were expected to 
decrease incrementally from sockets 1 to 6. 

RESULTS 

Data has been collected from 3 subjects with 2 more 
currently enrolled. For all 3 subjects comfort trended 
downward from sockets 1 to 6 (Fig 2). For 2 subjects 
coronal plane pelvic ROM increased from socket 1 to 6. 
Walking speed varied little (approx. 0.12m/s) across 
conditions. There was no clear trend in step width, 
lateral trunk lean or transverse plane limb rotation. 

 

DISCUSSION/CONCLUSION 

Differences in subject physical presentation may have 
affected the results so far. While all subjects had 
relatively long residual limbs, two of the subjects had 
lean, firm residual limbs while one had a very fleshy 
residual limb. This subject exhibited the largest 
variations in transverse plane rotation during swing with 
changes in socket condition. 

CLINICAL APPLICATIONS 

Better understanding of socket design will help address 
problems at the interface reported by persons with TFA. 
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Figure 1. Socket conditions: (a) intact MAS, (b) one panel 
removed, (c) two panels removed, (d) ear removed, (e) ear 
and one panel removed, (f) ear and both panels removed. 
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Figure 2. Socket Comfort Score for each condition. 


