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|NTRODUCT|ON - Self-Selected Walking Speed (m/s)

Standard of care for individuals with a transfemoral
amputation is an ischial containment (IC) socket

Proximal brim of IC socket can cause Figure 2. Ischial containment

—- Discomfort | socket with passi i
A passive suction
— Increased pressure suspension on left and sub- P01 1.25 1.18 0.33 0.32

— Limited hip range of motion (ROM) [1,2] .- Ischial socket with vacuum- P02 1.24 1.18 0.38 0.40

assisted socket suspension on

Limited hip ROM during walking can lead to unhealthy right. Both sockets worn with a P03 1.42 1.39 0.45 0.40

: gel liner, X3 microprocessor
compensatory strategies [1] knee and energy storage and

return foot. « Self-selected walking speed was overall faster while walking

Advancements In socket suspension have allowed | In the IC socket compared to the Sl socket. All differences

prosthetists to design sub-ischial (SI) sockets that eliminate « Mean differences compared between sockets per activity were less than 0.1 m/s.
Ischial containment. Vacuum-assisted socket suspension Hip and trunk ROM during OG walking

alms to reduce motion between the residual limb and socket Hip ROM during STA

[2]. With improved coupling, the proximal brim of a socket Differences during OG walking were compared to minimal
can be lowered below the ischial tuberosity. detectable change values (MDC) [5]

Socket Preference

RESULTS Daily use P01 P02, P03

. . . | Cycling, P01, P02,
Hip Angle Sagittal Hip ROM Sagittal Squats P03

Figure 1. Ischial containment
socket on left and sub-ischial socket Plane OG Plane OG —
with vacuum-assisted socket 60 Sitting PO1, PO3

| | A\ | | suspension on right. Sub-ischial . —~
N/ socket has a lower proximal brim _ 22
' eliminating ischial containment. _ — 50
Image courtesy of NUPOC.
45 CONCLUSIONS
Potential benefits of Sl socket and vacuum-assisted socket / 40
suspension 35

— Less motion between socket and limb [2] PO1 PO2 PO3 Walking with a S| socket resulted in greater sagittal plane hip
- Greater hip ROM ROM during OG walking and STA compared to walking with

- Increased comfort during sitting [1,3] an IC socket.

Hip Angle Sagittal Hip ROM Sagittal
Potential concern Plane STA Plane STA "he difference in hip ROM during OG walking was greater
nan the MDC [5] indicating a true difference exists between

— May affect socket stability (frontal plane relative motion t
between the socket and the residual limb) during walking : the sockets.
[4]
' l Hip extension increased during both OG walking and STA in
Purpose: To compare walking biomechanics and patient the Sl as compared to the IC socket. However, self-selected
satisfaction with IC and Sl sockets in individuals with walking speed was overall faster in the IC socket indicating

unilateral transfemoral amputation Increased hip extension did not result in increased walking
speed.
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During OG walking the Sl socket did not increase frontal

METHODS plane trunk ROM relative to an IC socket. When socket
Trunk-Room Angle Trunk-Room ROM stability is compromised, individuals may compensate with

Inclusion Criteria: Frontal Plane OG Frontal Plane OG increased lateral trunk displacement [6]. Therefore, this
— 18-45 years old suggests lowering the proximal brim may not affect frontal

— Unilateral transfemoral amputation —~ 10 plane socket stability.
There was a consistent preference for the S| socket for
- activities such as cycling and squats but overall preference

— Residual limb length minimum of 4 inches
for daily use was mixed.

o1

o

— No prior experience with vacuum-assisted socket
suspension

Shoulder Up (")
a0

_
o

Each subject wore an IC socket at enrollment and an Si

socket was fabricated for the study 0O 25 50 75 100 P01 P02 PO3 The results of this study indicate a Sl socket may have hip
% Gait Cycle ROM and comfort advantages compared to an IC socket
0

without affecting socket stability. However, an increase In
B Ischial Containment B Sub-Ischial sample size is necessary to determine a clear preference for
comfort and daily use.

Subject Demographics &
Sub-Ischial (SI) Accommodation

Figure 3. Left column: mean data during gait cycle of sagittal plane
hip angle during over ground (OG) walking (top) and stairs ascent
(STA) (middle) and frontal plane trunk-room angle during OG walking

PO1 M 8 weeks (bottom). Right column: individual subject ranges of motion (ROM) for R E F E R E N C ES

same activities and joint/segment.
P02 M 3 days™

P03 M 9 weeks There was an average 7.8 increase in sagittal plane hip . Tranberg R, et al. Gait Posture 33, 165-168, 2011.
ROM during OG walking in the Sl socket as compared to the . Kahle JT, et al. Gait Posture 40, 315-320, 2014.

* Quick return to duty IC socket. Each subject’s increase in sagittal plane hip ROM . Fairley M. The O&P Edge, March 2008.
was greater than the MDC (3.2°). . Dillon M. 12t World Congress ISPO’07, Vancouver, Canada, 2007.

* Prosthetic components . Wilken JM, et al. Gait Posture 35, 301-307, 2012.

. . : . L _ . Fatone S, et al. JRRD 51, 1217-1228, 2014.
— |IC - passive suction suspension There was an average 4.7 increase in hip ROM during STA

- Sl - vacuum-assisted suspension in the Sl socket compared to the IC socket. MDC not
— Gel liner with both sockets available.

— X3 microprocessor knee, Ottobock, USA AC k N OWI ed g emen tS

- Energy storage and return prosthetic foot For all subjects, hip extension increased during both OG
walking and STA in the Sl as compared to the IC socket. The U.S. Army Medical Research and Materiel Command Acquisition
 Assessment of hip and trunk biomechanics during gait at a Activity, is the awarding and administering acquisition office (Award
self-selected walking speed There was no consistent change in frontal plane trunk ROM i?glwa'la'l'l(()?ﬁ“)' bers of the Miltar Pert ot at th
- Level over ground (OG) walking between the IC and S| sockets in OG walking and the € autnors thank the members of the Vilitary F'ertormance Lab at the

. . _ _ : Center for the Intrepid for their contributions in data collection and
- Ascending 16 step staircase (STA) difference for all subjects was below the MDC (1.1°). orocessing.
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