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2. The Neuroscience of
Sensitization
At the root of this hypersensitivity
is a process called wind-up—a
progressive increase in the firing
of pain neurons in the spinal
cord’s dorsal horn. Repeated
stimulation doesn’t just keep the
signal going—it amplifies it.

Glial cells, once thought to be
passive support cells, are now
known to play an active role in
this process. When chronically
activated by stress, trauma, or
inflammation, these cells release
pro-inflammatory cytokines and
neurochemicals that:

Heighten pain signal
transmission
Lower pain thresholds
Disrupt the balance between
excitatory and inhibitory
pathways²

This creates a feedback loop
where the nervous system
becomes stuck in “threat mode”—
reactive, inflamed, and resistant
to typical treatments.

A gentle breeze shouldn’t hurt. Neither should a child’s hug or a pair of
jeans.
But for people with central sensitization, these everyday sensations
can feel like fire.
This is not imagined pain. It’s a real, measurable shift in how the
nervous system processes information—and it’s one of the most
misunderstood experiences in chronic pain medicine.

1. Understanding Allodynia and Hyperalgesia
In healthy nervous systems, pain serves as a protective warning:
sharp, temporary, localized. But in chronically sensitized systems, pain
signals are amplified—sometimes even created in the absence of
injury.

Allodynia is pain from stimuli that shouldn’t be painful at all—like
light touch or cool air.
Hyperalgesia is an exaggerated pain response to something that is
painful—like a pinprick or bump—but feels unbearably intense.

These symptoms are hallmarks of central sensitization, a state in
which the spinal cord and brain become hyper-reactive to normal
sensory input.¹
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Yet their suffering is real, often debilitating.
“Central sensitization syndromes,” including fibromyalgia, chronic
migraine, CRPS, and long COVID, frequently share this paradox: nothing
shows up on traditional tests—because the dysfunction lies in signal
processing, not structure.
This makes diagnosis and treatment complex, and can lead to years of
mislabeling, mistreatment, and internalized doubt.⁸

5. Nervous System Regulation Through InterX

While many treatments aim to block pain, InterX takes a different approach:
it teaches the nervous system how to regulate itself.
Using high-density, interactive electrical impulses delivered through the
skin, InterX stimulates specific dermatomes and cutaneous nerve endings.
This input travels back through the spinal cord to the brain—engaging reflex
loops that:

Reduce excessive sympathetic activity
Improve microcirculation
Decrease neuroinflammation

Modulate glial cell activation⁹

This matters in central sensitization. Because in a system that has become
hypersensitized to input, gentle, precise, non-invasive stimulation can begin
to recalibrate the response.
Over time, patients report:

Reduced pain sensitivity
Improved touch tolerance
Less reactivity to weather, clothing, and stressors
Better sleep and mental clarity

3. The Biology of a Sensitized Nervous System
To understand how central sensitization hijacks the pain response,
we need to look deeper into the structural and molecular changes
involved:

NMDA receptor overactivation: These glutamate receptors become
overly excitable, amplifying incoming pain signals.³
Ion channel upregulation: Sodium and calcium channels on
peripheral sensory neurons become more active, creating a
“trigger-happy” pain system.⁴
Loss of inhibitory control: Normally, the brain and spinal cord use
GABAergic and glycinergic neurons to dampen pain. In sensitized
states, this inhibition breaks down, allowing pain to spread and
intensify.⁵
Glial–neuronal crosstalk: Microglia and astrocytes release IL-1β,
TNF-α, and BDNF, further increasing pain sensitivity and leading
to structural remodeling of pain pathways.⁶
Thalamocortical reorganization: Chronic pain also causes changes
in the thalamus and cortex—regions responsible for how we
perceive and interpret pain.⁷

This neuroplasticity is not just a symptom of pain—it becomes the
engine driving it.

4. When the Scan Is Clean but the Pain Persists
Patients with allodynia or hyperalgesia often endure a frustrating
medical experience:

Normal MRIs
Normal labs
Dismissive evaluations
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InterX is not a distraction device or “nerve blocker.” It is an
adaptive therapy designed to work with the nervous system—not
against it.

6. Final Thoughts
When your nervous system becomes the source of your pain, you
need tools that meet it there—with precision, respect, and
science.
Allodynia and hyperalgesia aren’t signs of weakness. They’re
signals of a nervous system trying desperately to protect you—
just doing so in overdrive.
You can retrain it. You can calm it.
 And you don’t have to suffer alone.


