Foot Problems: A Neuromyofascial Science Perspective
Regional Pathology, Referred Drivers, and the Neuromechanical Chain

Prepared for
Advanced Medical
Education

e Exploring chronic foot
disorders through local,
lower-limb, and spinal
mechanistic pillars.




The Diagnostic Pivot: Local Lesion or Systems Failure?

Isolated Pathology Systems Convergence

Are chronic, recalcitrant foot disorders ..or can they reflect a broader neuromyofascial
always driven by local tissue pathology... chain? Chronic foot complaints frequently involve a
convergence of local tissue changes and upstream

neuromuscular dysfunction.




Regional vs. Referred Drivers: A Framework Comparison

Local Orthopedic Neuromyofascial
Model Systems Model
Primary Local foot pathology (e.g., Regional pathology + referred
Focus isolated plantar fascia tear).  neuromyofascial drivers.

Upstream nerve-root irritation,

Proposed Otverus:a, bilc)mﬁchaniigl proximal dystonia, altered
Mechanism [EE=SEESSEUTERITENR gait mechanics, local fascial
triggers.
Targeted strictly to the Multi-regional rehabilitation

Therapeutic

Target foot (orthotics, local spanning the spine, leg, and

injections). foot.




Academic Grounding: The Mechanistic Pillars

Mechanistic Evidence Map

Lumbar radiculopathy/sciatica
alters pedobarographic loads
and foot pressure (Kanna 2024;
Munuera-Martinez 2025).

Chain Weakness Myofascial Pathways
Metatarsalgia and Achi]les Trigger point involvement in
pathology correlate with heel pain is validated via
pr?’i(;naws:‘zg)s/?llzr;tggg?or meta-analysis (He 2017).

Bechara Andere 2021).

Proximal Tension

Gastrocnemius contracture
is a proven driver of
recalcitrant plantar fasciitis

(Arshad 2022). /




Plantar Fasciitis: Simple vs. Complex Forms

Complex [ Chronic Form

- Calf & Hamstring:
Dystonic sites transferring
tension distally.

- Hip & Pelvis: Referred
dystonia altering lower
limb mechanics.

Simple Form

- Regional trigger points and
dystonia at the plantar aspect.

- Spinal Drivers:
Lumbar/sacral nerve
roots creating motor

neuropathy.
| J

- Involves localized foot fascia
and intrinsic foot muscles.




Lumbar & Sacral Radicular Contributions

The Mechanism

Lumbar/Sacral Radiculopathy creates Subtle
Motor Neuropathy resulting in Dystonic Features
in the Foot.

Clinical Observation

Nerve-root drivers frequently alter foot mechanics,
load transfers, and pressure distribution.

Altered Foot ; .
grecioiass The Diagnostic Trap

Radiculopathy

’ These upstream mechanisms can actively drive
pathology even when a standard neurologic exam
appears clinically normal.




Selected Myelopathic Contribution: The Proximal Spine

Rare, Documented
Driver

Clinical Picture

Intervention
Insight

Spinal cord irritation
(myelopathy)
occurring high up
in the Cervical
or Thoracic spine.

Highly unusual
presentation for
isolated foot pain.
Almost always
accompanied by
wider neurologic
signs, such as drop
foot or pronounced
leg weakness.

Clinical reports
indicate resolution
of distal foot pain
(plantar fasciitis)

upon the successful
treatment of the
proximal spinal
cord irritation.




Achilles Tendinitis Along the Chain

Tendon Loading Mechanics

Achilles tendinopathy is rarely an isolated tendon
lesion within this model.

The Neuromyofascial Chain

- Calf Musculature: Dystonia causing physical
tethering and tightness.

- Proximal Contributors: Hamstring, buttock, and
pelvic musculature driving altered kinetic loading.

- Spinal Drivers: Lumbar/sacral inputs altering
plantar-flexor strength and work capacity.

- Reduced plantar-
(W) < flexor work drives
altered loading.



Metatarsalgia and Neuroma-Like Progression

Step 1 Step 2 Step 3 Step 4 Step 5
Spinal Altered Severe Chronic Digital Nerve Morton’s
Radiculopathy Forefoot Pressure Metatarsalgia Injury & Neuroma
& Proximal & Loading (Pain between Irritation (Late-stage
Weakness/——9 /——> bones) / manifestation)
The Origin The Evolution The Culmination
Forefoot pain linked to reduced Unrelieved metatarsal Late-stage intervention may
plantar-flexor/hip strength and compression relentlessly irritates require both surgical excision of
lumbar/sacral radiculopathy. digital nerves traveling to the toes. the neuroma and subsequent

neuromechanical rehabilitation.



Neurogenic Arthritis of the Ankle and Foot

The Conventional View The Mechanism

Age-related degeneration 1. Neuromuscular

or post-traumatic dysfunction triggers
structural wear. local muscle dystonia.

Sustained
Abnormal Muscular
Compressive
Forces (Dystonia)

2. Persistent dystonia
creates chronic,
abnormal compression
across the joint.

The NMF Perspective

Neurogenic factors
actively drive accelerated
joint breakdown.

3. Compression
accelerates abnormal
mechanical wear of
articular cartilage.



Tibialis Anterior Tendinitis and Bunion Mechanics

Anterior Chain Dysfunction Distal Consequence Bunion Formation Pathway

Lower lumbar radiculopathy or The resulting dystonia leads to Chronic tightness of the TA

impingement triggers dystonia localized tendinitis at the tendon creates an abnormal

of the Tibialis Anterior muscle. precise insertion point in the foot. lateral (outward) mechanical
pull on the big toe, resulting in
structural deformation
recognized as a bunion.




Diagnostic Complexity: Imaging and Entrapment

Macro-Structural View Micro-Tethering View
The Challenge of Neuromyofascial Pathology Imaging Realities (MRI)
Involves muscle, connective tissue, and microscopic scar May not always show definitive neuropathy or obvious
tissue. It may subtly tether nerves without causing a structural lesions. However, when carefully correlated,
classic focal entrapment or gross herniation. imaging often supports the presence of abnormal discs

pressing on nerve roots, validating the neurologic driver.



Systems-Based Treatment Approach

Local: Radial sound wave
therapy over the affected joint
or tissue.

Regional: Restoration of
tibialis anterior, calf,
and foot mechanics.

Regional: Restoration of tibialis
anterior, calf, and foot
mechanics.

Proximal: Addressing lumbar
spine and lower limb
neuromechanical drivers.

Proximal Rehab
Spine and pelvic neuromechanics

The Goal: Treat the foot disorder along with the spinal driver for optimal recovery.
Targeting the local symptom is necessary, but often insufficient for chronic cases.



Academic Framing and Clinical Limitations

Interpretive Association vs. Individualized
Framework Causation Care
The NMF model is a clinical Literature supports Multi-regional assessment
reasoning framework association and plausible should complement, not
designed to augment mechanisms between arbitrarily replace, highly
evaluation. Itis not a spine/calf drivers and foot individualized standard
universally adopted pain. It does not prove a orthopedic evaluation.
diagnostic standard. spine-foot mechanism
causes every chronic foot
disorder.




The Systems Perspective

“Chronic plantar fasciitis,
metatarsalgia, and Achilles
tendinopathy should not be
interpreted exclusively as local
foot-foot-tissue problems.”

The NMF Clinical Reasoning Model

1. Assess the local foot region.

2. Evaluate the calf and proximal lower limb.

3. Investigate the pelvis, hip, and lumbar-sacral
nerve roots.




