ADVANCING LIFELONG CARE FOR
INDIVIDUALS WITH LIMB LOSS:

INNOVATION, INTEGRATION AND IMPACT

BY: ROB TUCK, CPO; DIRECTOR NETWORK DEVELOPMENT & COMPLIANCE O&P

For individuals living with limb loss or limb differences, the journey of care can often feel fragmented, spanning multiple
providers, settings and stages of recovery. However, a more integrated and forward-thinking approach is transforming
outcomes. At the forefront of this evolution is a commitment to restoring not only movement, but also confidence,

independence and everyday freedom.

This article explores how a comprehensive orthotics and prosthetics (O&P) program is reshaping patient care through early
intervention, interdisciplinary collaboration and cutting-edge technological advancements.

A LEGACY OF
SPECIALIZED CARE

With more than a century of service, Mary Free Bed’s
Orthotics and Prosthetics department stands as one of the
longest-running nonprofit orthotics and prosthetics (O&P)
programs in the United States. The organization pioneered
one of the first limb difference clinics in the country—
still active today—supporting patients of all ages with
congenital conditions, trauma-related limb loss or disease.

Operating across multiple facilities and states, the
program focuses on delivering highly customized orthotic
and prosthetic solutions integrated within broader health
care systems. This collaborative model brings together
surgeons, rehabilitation specialists, therapists and O&P
clinicians to provide seamless, patient-centered care.

UNDERSTANDING ORTHOTICS
AND PROSTHETICS

Orthotics and prosthetics are often misunderstood disciplines
within allied health care. Certified practitioners undergo rigorous
training, including master’s-level education, residencies and
board certification.

Orthotics involve the design of braces and supports that
stabilize, guide or restrict movement in parts of the body. These
are commonly used for conditions such as stroke, cerebral palsy,
fractures and arthritis.

Prosthetics focus on the replacement of missing limbs or body
parts, aiming to restore function and mobility.

Unlike many medical services, O&P care is centered on the
creation and long-term management of custom devices rather
than time-based treatment sessions. Clinicians remain engaged
with patients throughout the lifespan of the device, ensuring
proper fit, function and adaptation over time.
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THE IMPORTANCE OF
EARLY INTEGRATION

A key differentiator in achieving optimal outcomes is early
involvement in the patient’s care journey. Patients with
limb loss often move through multiple care environments—
hospitalization, rehabilitation, skilled nursing and home
care—interacting with dozens of health care providers.
Without coordination, this fragmentation can lead to:

¢ Delayed prosthetic fitting

e Improper limb shaping or volume management

* Conflicting guidance from providers

* Increased costs due to redundant or ineffective care

Early integration of O&P specialists ensures that treatment
plans are aligned from the outset. This proactive approach
minimizes complications, accelerates recovery timelines
and supports better long-term results.

THE PATIENT
JOURNEY: FROM INJURY
TO INDEPENDENCE

The path to prosthetic or orthotic use involves several
critical stages:

4

Initial Evaluation and Measurement
Clinicians assess the patient’s condition, take
detailed measurements or digital scans and
begin planning the device design.

Fabrication and Fitting

Using materials such as carbon fiber and
advanced composites, devices are custom-built
and refined for optimal performance.

Delivery and Training

Patients receive their device and begin
rehabilitation, often working with physical
therapists to learn proper use.

Ongoing Care and Maintenance

Over time, patients return for adjustments,
repairs and eventual replacement—typically
every five years, depending on medical necessity.

This continuum of care underscores the importance of
sustained engagement between patients and their health
care teams.
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PREVENTING DELAYS
AND COMPLICATIONS

Improper postoperative care can significantly delay
prosthetic readiness. For example, failure to manage
limb swelling after amputation can result in poor limb
shaping, making it impossible to fit a prosthetic device
safely. Similarly, lack of early orthotic planning may lead
to patients receiving ill-suited devices that are difficult to
replace due to insurance constraints.

These challenges highlight the need for coordinated care
pathways and informed decision-making from the earliest
stages of treatment.

INNOVATION:
TRANSFORMING OUTCOMES

Recent advancements in O&P technology are
revolutionizing patient care:

DIGITAL SCANNING AND 3D PRINTING

Traditional plaster casting is increasingly being replaced by
digital scanning, enabling faster, more precise measurements.
Combined with additive manufacturing (3D printing), clinicians
can create lightweight, breathable, and highly customized
devices—even in remote or rural settings.

ADVANCED MATERIALS

Carbon fiber remains a cornerstone material due to its strength
and energy-return properties. It allows prosthetic limbs to
mimic natural movement more effectively, particularly in high-
performance applications such as running.

MICROPROCESSOR-CONTROLLED DEVICES

Prosthetic knees and orthotic braces now incorporate
microprocessors, sensors and Al-driven algorithms that adapt in
real time to a user’s movements. These systems improve stability,
reduce falls and enable more natural gait patterns.

POWERED PROSTHETICS

Emerging technologies include powered knees that actively assist
movement—helping users stand, climb stairs and reduce energy
expenditure. These innovations are particularly impactful for
individuals with bilateral limb loss.

MYOELECTRIC AND PATTERN RECOGNITION SYSTEMS

Upper-limb prosthetics now utilize advanced sensor arrays to
interpret muscle signals, enabling multi-grip functionality and
more intuitive control. This represents a significant improvement
over earlier, limited designs.
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SURGICAL ADVANCEMENTS:
OSSEQINTEGRATION

Osseointegration offers a groundbreaking alternative to
traditional socket-based prosthetics. By anchoring the
prosthetic directly to the bone, this approach improves
comfort, alignment and mobility, especially for patients
with difficulty tolerating conventional sockets.

A VISION FOR THE FUTURE

EXPANDING ACCESS
AND COVERAGE

Encouragingly, many of these advanced technologies are
now recognized and covered by Medicare and commercial
insurers. Devices such as microprocessor-controlled knees
and powered prosthetics, once limited to highly active
patients, are becoming accessible to a broader population,
including older adults.

While coverage varies by payer and procedure—particularly
for newer surgical techniques—the overall trend reflects

growing recognition of these technologies as standard care.

The evolution of orthotics and prosthetics is driven by a singular goal: improving quality of life. By combining clinical expertise,
interdisciplinary collaboration and technological innovation, health care providers can deliver more cohesive and effective care.

For individuals with limb loss, this means more than mobility—it means independence, dignity and the freedom to live life fully.
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