DPM: DIRECT PROSTHETIC MEASUREMENT

Examples of DPM Research

loading progresses with training and experience. Similar
research has yet to be carried out with people who have
transfemoral amputations using conventional socket
designs, though DPM has been used extensively with
individuals who have transfemoral amputations and have
undergone osseointegration.6-12
In engineering, and in many other science-based fields,
measurement is essential to understanding and design. The
application of abductive logic, which offers the potential to tie
together the science of prosthetics with the unique characteristics of the individual, may be highly relevant to prosthetics
design and fitting.13 Measurement and a scientific approach to
prosthesis design may facilitate improved systems for classifying rehabilitation patients, or perhaps revolutionizing existing
classification systems entirely. Also, utilization of the foot and
ankle mechanisms currently available need to be better understood. DPM may help with understanding rehabilitation and
the role played by foot and ankle mechanisms in socket pressure and gait. In addition, 3D printing techniques may help to
design feet and sockets that best meet the rehabilitation needs
of individuals, and do so more inexpensively than currently
used methods and components.

As stated previously, DPM methods have been used extensively in the research of patients with transfemoral amputations who have undergone osseointegration, especially to
examine rehabilitation needs and to design femoral implants.
DPM has also been used to determine moments resulting
from alignment perturbations in individuals with knee disarticulations.14 It has been used with patients who have transtibial amputations to determine preferred alignments, and
how patient propulsive forces and moments respond to different feet in different types of environments and for different
activities.15-19 Sagittal plane forces directed along the pylon
and the moment created by them appear to be relevant to
gait, as do transverse and frontal plane forces and moments.
DPM has been used in microprocessor knees to set knee
parameters related to the moments generated as the prosthesis user walks. What remains to be determined through
research is exactly how the forces and moments experienced
and output by the residual limb via the socket are related to
prosthesis use and gait.

Getting Started

There are numerous articles on DPM, as cited herein, which
reveal capabilities and methods, and firms involved in DPM.
Load cells that fit prostheses and measure propulsive forces
and moments are available from JR3, Woodland, California;
College Park Industries, Warren, Michigan (iPecs); and
Orthocare Innovations, Mountlake Terrace, Washington
(smart pyramid). Costs for some load cell systems may be
considerably less than $10,000, and all measurements can be
taken in clinical settings. Socket pressure measurement systems start with the systems produced by Tekscan, Boston.

Prosthetics Outcomes

Highly Integrated Electronic Limb Component
for Advanced Prosthetics Measurement
Europa+ captures real-time and historic prosthetic function data in
easy-to-read graphic reports, giving both the clinician and patient
valuable insight into the effectiveness of prosthesis configuration.
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Meets unique VA outcome monitoring categories of gait
symmetry, dynamic function and socket load
Free App (iOS) for accessing real-time and historic reports
(Android coming soon)
Easily replaces patient’s current Pyramid
All data is stored on board the Europa+
Simple and automated documentation

Conclusions

DPM is relatively new, and research and development are
required to make implementation in the clinic easy and
relatively inexpensive. Educational needs for understanding
and using DPM may not exceed current requirements
to become certified and to enter clinical practice as a
practitioner. Intrasocket pressure measurement and gaitrelated issues of prosthesis design require more study and
the publication of results. DPM promises to revolutionize
the way in which prostheses are designed, fabricated, and
fitted. It may also change current reimbursement policies,
and appears to fall within the scope of outcomes assessment.
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