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Pain Gate Theory & Modern
Neuromodulation - Utilizing
LifePharm's Terahertz and Cell
Wave Technology In A Clinical
Setting

A practical framework for faster, more tolerable pain relief in clinical practice
that is duplicatable and provides exceptional value to patients in with high ROl in
terms of cost/benefit analysis ratio for patients with pain



Q) CORE CONCEPT

The Clinical Bottleneck: Pain as a Barrier to Care

Pain is one of the biggest bottlenecks in chiropractic and rehabilitation care. When
someone is in pain, they guard, they brace, they fear movement, and they often
struggle to tolerate even the best manual work. The challenge isn't just managing
symptoms—it's creating a therapeutic window where real change becomes
possible.

Instead of starting the conversation with "What's wrong with the tissue?" this
presentation starts with something more useful clinically: How does the nervous
system decide what sighals become pain—and how can we influence that

decision safely and non-invasively?

The Pain Gate Theory provides a clean, easy-to-explain model: the spinal cord
isn't just a cable; it's a processing center. It can amplify or dampen signals before
they ever reach the brain. When we understand this, we can use tools like TENS
(and newer hybrid approaches like CellWave) to reduce pain sensitivity enough to
create a window where chiropractic care, movement, and rehab can do their job
more effectively.




[ FRAMEWORK OVERVIEW ]

Key Points We'll Cover

©

Pain is a Nervous System Output Pain Gate Theory Explains Fast Relief

Not a direct tissue "readout." Two patients can have similar imaging Why rubbing an area, vibration, touch, or certain electrical inputs can
findings and completely different symptoms. What changes is the reduce pain quickly: those inputs can compete with and inhibit pain
nervous system's threat evaluation. transmission.

TENS as Clinical Application Hybrid Tech Stacks Pathways

A clear way to increase non-painful sensory signaling and reduce pain CellWave combines sensory stimulation with additional non-invasive
perception—often fast—so patients can move and tolerate care. inputs to support comfort and nervous system downshift.

(J If we want better outcomes, we need a better mental model of pain—one that matches what we see in real patients every day.



CLINICAL CHALLENGE

The Clinical Problem: Why Pain
Relief Is Hard

Pain isn't just a symptom—it's a barrier to care. In chiropractic practice, pain
can limit tolerance to adjustments, reduce movement quality, and slow progress
by keeping the patient in a protective state. A patient can be structurally
improving while still feeling stuck, because their nervous system is staying on
high alert.

Pain is the brain's best guess at how much protection the body needs, based
on incoming signals plus context.

That context includes stress, sleep, inflammation, previous injuries, fear of
movement, and the patient's expectations. This is why "fixing the tissue"
doesn't always immediately fix pain—the nervous system's threat assessment
operates on multiple layers beyond structural mechanics alone.




What Pain Does in Clinical Practice

Increases Guarding and Reduces Motion Tolerance Creates Inconsistent Progress
Muscle Tone and Confidence and Frustration

Guarding is protective. The body is Many patients start avoiding motion When pain is high, every session feels
trying to limit movement. That can not because they're weak or like starting over. This affects

make manual work feel intense and structurally limited, but because the compliance, retention, and belief in the
can reduce the efficiency of nervous system has associated plan. Patients begin to question
rehabilitation exercises. Elevated tone movement with threat. This whether treatment is working, even
creates resistance that practitioners kinesiophobia becomes a self- when objective improvements are

feel during assessment and treatment. reinforcing cycle that limits functional occurring.

recovery.



Why a Neuromodulation "Bridge" Matters

The Strategic Goal

A major goal isn't to "cure everything" with a device. The goal is to reduce the
pain barrier long enough for the patient to move, breathe, relax, and receive care
effectively.

Pain relief becomes a therapeutic window. If we can lower the pain volume
temporarily, we can often improve outcomes from adjustment + soft tissue work +
movement. The modality supports the core intervention rather than replacing it.

This approach recognizes that the nervous system's protective state isn't always
proportional to tissue state—and that creating safety signals can unlock progress
that was previously blocked by defensive patterning.
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Pain Gate Theory: The Core
Idea

Pain Gate Theory describes the spinal cord—particularly the dorsal horn—as a
kind of "mixing board" for sensory information. The body is constantly sending
signals to the brain, but the system doesn't treat all signals equally. Some
signals are amplified, some are dampened, and the balance can change moment

to moment.

The most important clinical takeaway is simple: Byl Ml G L1 VT BT 3

N CE VY EIR R E R EINIEEI )8 That's why humans instinctively rub an
injured area. It's not just comfort behavior—it's a rough, built-in form of
neuromodulation that leverages competing sensory pathways.




Key Concepts of the Pain Gate Model
ull 14

Pain Changes Without Tissue Change
This is why pain can drop quickly with sensory stimulation even when tissue healing is a longer

&

Spinal Integration of Inputs

The "Gate" is Inhibitory Control
It's not a literal door. It's the concept that pain signaling can be inhibited by spinal circuitry before it Touch, pressure, vibration, and other sensory streams compete with pain streams for attention and
can activate inhibitory interneurons. process.

becomes conscious pain.

Why This Is Useful in Chiropractic

« Gives a clean explanation for why certain pre- or post-care modalities help patients tolerate treatment

« Supports a "systems" view: biomechanics + nervous system regulation together

«  Provides patient-friendly language for explaining rapid symptomatic changes




[ NEURAL MECHANICS ’

The Wiring: What "Opens" vs "Closes" the Gate

Peripheral nerves carry different types of sensory data on different fiber types. In pain gate terms, there's a meaningful distinction between fibers that
carry nociceptive information and those that carry non-painful mechanosensory input.

While we don't need to overcomplicate it, this distinction matters clinically: if we can safely increase non-painful sensory traffic, we can often reduce
pain traffic.

A-delta Fibers A-beta Fibers
Fast pain / sharp sensations Touch, vibration, pressure
Commonly associated with nociception—signals that can contribute to Carry non-painful mechanoreceptive signals and are strongly
pain when the brain interprets threat. Myelinated and rapid conduction. connected to the "closing" side of the gate model. Key therapeutic
target.
1 2 3
C Fibers

Slow pain / aching, burning
Unmyelinated fibers carrying dull, persistent pain signals. Often
associated with inflammatory and chronic pain conditions.



Spinal Cord Processing: The Mechanism

What Happens in the Dorsal Horn

Inhibitory interneurons can reduce pain transmission. When strong A-beta input is ‘

\ - Dendrite

present, spinal inhibitory circuits can decrease the output of projection neurons that A\
carry pain upward to higher brain centers. \ \\)\\ fi’ ]

Pain can be "turned down" locally before the brain gets the message. That's why ~, > @ ‘.,V’:’“ —
certain forms of stimulation can feel like they calm an area quickly—the modulation w ‘,f Q\f\soma
happens at the spinal level, not just through descending control from cortical areas. AW //'f
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Clinical Translation

e The goal is not to "mask pain," but to reduce pain enough to restore motion and
reduce protective guarding

N
Dendrite ——

* In many cases, comfort-first leads to function-first

e Local spinal gating provides a mechanistic rationale for sensory-based
interventions

(D This is exactly why TENS is such a practical clinical tool—it intentionally drives non-painful sensory input to influence the gate.
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# CLINICAL APPLICATION

How TENS Uses the Gate (Practical Mechanism)

TENS—Transcutaneous Electrical Nerve Stimulation—can be explained simply: it applies controlled electrical stimulation through the skin
to increase non-painful sensory signaling. In Pain Gate terms, it aims to favor the "close the gate" side by increasing A-beta-type input.

The main reason this matters in practice is that TENS can create fast relief, which can change what a patient can tolerate in the room. If
pain drops, fear drops. If guarding drops, movement becomes possible. That changes everything: adjustment tolerance, rehab
performance, and the patient's perception of progress.



What TENS Does Well

Creates Strong Non-Painful Reduces Perceived Pain
Sensory Signal Intensity Quickly

Patients often describe it as buzzing, Many people experience noticeable relief
tingling, pulsing, or tapping. That sensory during the session. Results vary, but the
signal is the "competing traffic" that can practical value is the potential to open a
reduce pain signaling at the spinal level. window for movement and care.

How to Communicate It to Patients

of it like changing the channel so the alarm signal isn't dominating the brain's attention.

Helps Reduce Guarding and
Protective Tone

When pain is turned down, the nervous
system often reduces its protective
stiffening response, making manual work
and mobility feel safer.

You're not "electrocuting" tissue; you're giving the nervous system a different sensory input to help it turn down the pain volume. Think



{ EXTENDED MECHANISMS ]

Beyond the Gate: Why Relief Can Persist

Pain Gate Theory is a great entry point because it's intuitive and clinically useful.
But real pain relief can involve more than just local spinal inhibition. Pain is
influenced by multiple layers: peripheral inputs, spinal processing, and brain-level
"meaning and threat" processing.

( 7 / AN e R So when patients say, "I still felt better later," we can explain it in a grounded way: j

you reduce the system's threat level and improve movement tolerance, you can

¥ / / change the loop that keeps pain elevated.
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Possible Contributors to Sustained Relief

01 02

Reduced Nociceptive "Gain" at Spinal Level Engagement of Descending Inhibition

If spinal neurons are less reactive for a period of time, pain can stay The brain has pathways that can turn pain down when the system
lower even after stimulation ends. This represents a form of short- feels safer. Comfort + controlled stimulation + relaxation can

term neuroplastic change in spinal processing. support that downshift through periaqueductal gray and rostral

ventromedial medulla activation.

03 04

Improved Tolerance to Movement Stress Physiology Matters

If a patient moves more freely after a session, circulation, tissue Pain and stress amplify each other through HPA axis activation and

glide, and nervous system confidence can all improve—often sympathetic upregulation. If a session helps someone relax,

reinforcing the relief through positive feedback loops. breathe, and feel safe, pain often decreases as part of that whole-
body shift.

This multi-level model explains why some patients experience relief that outlasts the direct stimulation period—the intervention creates
conditions for the nervous system to shift out of a high-threat state.
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&% HYBRID APPROACH

CellWave: A Multi-Input
Comfort Strategy

CellWave can be positioned as a multi-input comfort and neuromodulation
approach. Rather than relying on a single mechanism, it combines several non-
invasive modalities that may support pain relief through different pathways:
sensory gating, tissue comfort, and nervous system downshift.

[J Important framing for a chiropractic audience: This is not about
replacing adjustments or rehab. It's about supporting the nervous
system so patients can participate more fully in care.




Core Components of CellWave

_—

TENS Component

Sensory gating + neuromodulation support

Most directly aligned with Pain Gate Theory—driving non-
painful sensory input to reduce pain signaling through
competitive inhibition at the spinal level.

Infrared Component

Comfort + warmth support

Commonly associated with warming tissues and improving
comfort. Warmth can reduce guarding and increase session
tolerance through thermoreceptor activation.

_—)Y

Terahertz Domain Component

High-frequency energy modality (non-invasive)
Additional energetic input that may support comfort and
regulation through novel frequency interactions with tissue.

Patterned Frequency Components

Not classic PEMF

Frequency-patterning intended to support comfort and
neuromodulatory signaling—without positioning it as standard
magnetic field therapy.



Simple Intent Framework

TENS Infrared

"Close the gate"
J >< LA "Reduce guarding"

Direct sensory competition with pain .
) Warm and comfort tissue
signals

Patterned Frequencies - Terahertz
Nira I\~ i, .
"Broaden response” "Additional regulation"
Support neuromodulation Novel energetic input

0 Why might multimodal approaches do better than single-mode tools? Because pain has multiple "dials"—and different patients
respond to different dials.



CLINICAL REASONING

Why Multimodal May Outperform Single-Mode

In real practice, patients respond differently. Some respond immediately to sensory stimulation.
Others need warmth and relaxation. Others seem to do best when multiple inputs are combined— 4
especially chronic pain patients with sensitization patterns.

A multimodal approach is clinically attractive because it increases the chances that at least one
pathway "lands" strongly for a given patient, and sometimes the combination creates a better
overall effect than any single piece.




Why Stacking Inputs Makes Sense

. &
. e
oo Inputs Can Complement Each
Different Patients Have Different Other
Pain Is Not One Pathway Dominant Drivers Sensory gating can provide fast relief,
There's peripheral sensitivity, spinal Some are primarily mechanical; others are while warmth can reduce guarding, and
amplification, and brain-level threat sensitized; others are stress-amplified. A additional frequency inputs may support
processing—all interacting. Single- single modality can be a narrow key for a regulation and comfort through
mechanism interventions may miss key complex lock—multimodal broadens independent mechanisms.
contributors in complex presentations. applicability.

What You Can Safely Say in a Clinic Pitch

e Multimodal tools are designed to support comfort through multiple mechanisms
e This can improve tolerance, compliance, and the ability to participate in care

e Qutcomes vary by patient, but the intention is broader applicability




Clinical
Integration




‘ PRACTICAL IMPLEMENTATION ’

Where This Fits in a
Chiropractic Flow

If a device is going to be useful in a chiropractic practice, it has to fit into real
life: limited time, busy flow, different providers, different patient needs. The best
integration is usually one where the modality supports the core services rather
than competing with them.

CellWave-style hybrid sessions can be framed as a [e]i1i{JgqI{ei{eLe1e]| that
prepares the nervous system or reinforces the adjustment and rehab work.
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Easy Use-Cases for Integration

Pre-Adjustment (3-8 minutes)

1 Reduce guarding and improve tolerance
If pain and stiffness are high, a short session can help the patient relax, making the adjustment and soft tissue work easier and more comfortable. This
creates an optimal treatment window.

Post-Adjustment (5-15 minutes)

2 Reinforce comfort and reduce rebound sensitivity
After manual work, some patients feel tender. Post-session support can help keep the nervous system calm and extend the therapeutic benefit.

Rehab Support

3 Pair with movement drills
Doing gentle mobility during or after comfort support can reduce fear avoidance and build confidence. Movement in a low-threat state improves motor

learning.

Chronic Pain and Sensitization

4 Repeatable nervous system downshift
For patients who live in "high alert," consistency matters. A predictable calming input can help them tolerate progressive care over multiple sessions.



A Simple Clinical Script

"We're going to turn the pain volume down
so your body can move better and you can
get more out of today's treatment."

This simple framing accomplishes several things:

e Sets clear expectations without overpromising

e Positions the modality as supportive rather than primary

e Uses accessible language that patients understand

e Connects the intervention to functional outcomes

(D Patient experience and clinical outcomes are deeply interconnected. Comfort changes compliance, retention, and trust—which ultimately supports better
functional recovery.



& PATIENT EXPERIENCE

Patient Experience +
Compliance (Why This Helps
the Business)

Clinical outcomes and patient experience are not separate—they reinforce each
other. When someone experiences tangible relief, they trust the plan more.
When they trust the plan, they comply more. When they comply more, outcomes
improve.

From a business perspective, a consistent comfort protocol can strengthen the
practice in a way that still aligns with clinical ethics: it supports the patient's
ability to participate in chiropractic care and rehabilitation.



What Patients Want (In Plain Language)

They Want to Feel Something Working

Even if long-term outcomes take time, a near-term improvement in
comfort changes their belief and motivation. Tangible relief creates buy-
in and demonstrates that the nervous system is responsive to care.

They Want Sessions to Feel Safe

If the nervous system is calmer, the patient is less reactive and more
open to movement and care. Safety perception directly affects treatment
tolerance and willingness to engage with progressive loading.

They Want Hope Without Hype

A grounded explanation—like Pain Gate Theory—helps patients
understand what's happening without feeling sold to. Education that
respects intelligence builds trust and creates informed partners in care.



Better Adherence to Care
Plans

When people feel improvement early,
they're more likely to complete the
recommended course of care. Early
wins create momentum and reduce
dropout rates, particularly in the
critical first 2-4 weeks of treatment.

Smoother Visits and Better
Tolerance to Manual Work

Less guarding and fear means better
cooperation and more efficient
sessions. Practitioners can work
more effectively when patients aren't
bracing, and treatments can be
delivered with greater precision and
less compensatory tension.

Practice Benefits (Without Being Salesy)

A Repeatable, Delegable
Protocol

Staff can run a short comfort protocol
consistently, making outcomes less
dependent on provider bandwidth.
This allows the chiropractor to focus
on high-skill interventions while
support staff manages comfort care
components.



KEY TAKEAWAY

The Core Principle

This isn't replacing chiropractic care
—it's helping patients get more out of
it by lowering the pain barrier.

The goal of neuromodulation in chiropractic practice is not to become the primary intervention. It's to create a therapeutic window where
the nervous system is calm enough, and the patient is comfortable enough, that the adjustments, soft tissue work, and rehabilitation
exercises can achieve their full potential.

When pain becomes a barrier to progress, we need tools that can temporarily reduce that barrier without masking important feedback or
creating dependency. Pain Gate Theory and multimodal nheuromodulation provide exactly that: a way to support the nervous system's
natural capacity for modulation while the patient engages in active, functional care.



SUMMARY

Clinical Implementation Summary

Understand the Framework

Pain Gate Theory provides clear mechanistic rationale for
sensory-based interventions

Integrate Into Workflow

Pre-adjustment, post-adjustment, or rehab-paired protocols fit
existing practice flow

Monitor Outcomes

Track compliance, tolerance, and functional improvements to
refine protocols

Choose Appropriate Tools

TENS and hybrid approaches like CellWave offer multimodal
support for different patient presentations

Communicate Effectively

Use clear, grounded language that helps patients understand
without overpromising



