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What is Dry Needling?

Definition

A skilled intervention using thin needles to target
musculoskeletal dysfunction and pain — with systemic
neurophysiological effects.

Beyond Local Effects

Dry needling influences systemic neurophysiological
pathways far beyond the immediate muscle twitch
response.

Same As Acupuncture?

Western medicine focus on trigger points and muscle
dysfunction — distinct from Eastern meridian/energy flow
approaches.

Goal

Restore balance within the nervous and endocrine systems
and enhance the body's natural healing processes through
precise stimulation.

Re-establishing communication within the musculoskeletal and nervous systems to assist the body's natural healing cascade.




How many of us deal with the following:

Athletes who are overtrained
and under-recovered?

Athletes with chronic
inflammation?

Athletes who have sleep
disturbance?




The Problem: Overtraining
as a Clinical Issue



Typical Training Goals

CHAPTER NINE—FUNDAMENTAL PERFORMANCE
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Classic Periodization for Supercompensation

« Training followed by recovery
«  Supercompensation results
« Pattern repeated over time

Figure 9.2—Supercompensation

Supercompensation is what every athlete is striving for within a training model. We need to
stress the system in order to see changes. However, we cannot continually stress the system
without giving the body times to rest, recover, and adapt to the applied stimulus.

This positive adaptation to stress is coined “supercompensation,” and can be achieved with
a detailed, well thought-out performance plan.

Falsone 2018, Bridging the Gap from Rehab to
Performance
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Definitions

Over-reaching: An accumulation
of training &/or non-training
stress resulting in a short-term
decrease in performance

Over-training: An accumulation
of training &/or non-training
stress resulting in a long-term
decrease in performance



Layer On

Environmental Psychological/

* Temperature, Humidity, Altitude, Social
Terrain, Pollution
¢ Family Problems, Personality

Conflicts, Boredom, Psyching Up
Too Frequently, Pressure to

Perform
Anatomical/ Physiological/
Structural Biochemical
¢ Injury, Overuse, Poor Exercise e Sleep Disorders, Nutritional
Technique, Poor Biomechanics, Status, Prescription or
Surgery Recreational Drugs, Nutritional

Supplements



The Problem that Develops

Excessive training + inadequate recovery >
nonfunctional overreaching (NFO) / overtraining
syndrome (OTS)

OTS - prolonged performance loss, mood
disturbance, and multisystem dysfunction
(neurologic, endocrine, immune)

Relevant to collegiate athletes: estimates of NFO/OTS
reported in youth/elite cohorts (example: ~30% elite
adolescents report NFO)

Carrard et al. 2022, Kreher & Schwartz. 2012



Autonomic Dysregulation in Overtraining

* Autonomic imbalance implicated: altered
sympathetic/parasympathetic tone in OTS

* Observed changes: decreased nocturnal catecholamine
excretion and altered heart-rate variability (reduced HRV
on awakening) in some studies

* Clinical relevance: autonomic shifts can explain fatigue,
bradycardia, sleep disturbance, and mood symptoms

Carrard et al. 2022, Kreher & Schwartz. 2012



Chronic Inflammation: Cytokine Hypothesis

* Repeated microtrauma + inadequate rest > amplified Cccentric Muscle
local inflammation that can become systemic e el o]
* Key cytokines: IL-1P3, IL-6, TNF-a — drive “sickness A — “‘“”"‘T‘””""""”

behavior” (fatigue, anorexia, sleep disruption, Joint Action
Repetitive Motion Injury)
depressed mood) e e

Local Acute Inflamrmathon

» Effects: cytokines impair muscle glucose Local Chronig Inflammation
uptake/glycogen, alter glutamine metabolism, and
shiftimmune balance toward TH2, linking
inflammation to performance and infection risk

Figure 1. Proposed etiology of OTS through exercise
and resuliant inflammation. There s a time-dependant
sensifization with amplification at each step to repeated
intermittent stimuli over time. 4445

Carrard et al. 2022, Kreher & Schwartz. 2012



Neuroendocrine Consequences

* Cytokine-mediated HPA
activation - altered
cortisol/ACTH dynamics

* Net effect: sustained
neurohormonal shifts that
perpetuate fatigue,
catabolism, and impaired
recovery

Carrard et al. 2022, Kreher & Schwartz. 2012
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Chronic Sympathetic Flow + Inflammation =
Athlete Symptoms

* Symptom cluster consistent with autonomic + cytokine
effects

* Autonomic Dysregulation Hormonal/Cytokine
Dysregulation sickness behavior and metabolic
e ffe Ct S Table 2. Symptoms of overtraining syndrome.

Carrard et al. 2022, Kreher & Schwartz. 2012



Chronic Stress: The Imbalance

Consequences of Chronic Activation

Anxiety & Mental Health Disorders

HPA Activated Disrupted Sleep & Chronic Fatigue

CHRONIC
STRESS
CYCLE

Persistent Stress

Immune Dysfunction & Inflammation

Cortisol 1 Metabolic Issues (Diabetes Risk)

Receptor Desensitization

Cardiovascular Disease Risk

Musculoskeletal Pain & Tension



The Autonomic Nervous System: Two Sides of a Coin

SYMPATHETIC (SNS) PARASYMPATHETIC (PNS)

"Fight-or-Flight" "Rest-and-Digest"
> Heart rate 1 P Heartrate |

» Blood pressure T P Blood pressure normalizes

» Muscles tense P Muscles relax
» Digestion slows P Digestion improves
P Cortisol/adrenaline surge P Cortisol regulated

P Pain sensitivity P (chronic) P Pain sensitivity {



roblem & Solution

The HYPOTHALMUS-PITUTARY- x
ADRENAL AXIS

HPA Axis Modulation




Unpacking the HPA Axis: Components and Function

HYPOTHALAMUS PITUITARY GLAND ADRENAL GLANDS

CRH o ACTH o CORTISOL

GLUCOCORTICOIDS

Corticotropin-Releasing Hormone Adrenocorticotropic Hormone

Stress Response Regulation

Feedback Loop: When cortisol reaches optimal levels, the hypothalamus and pituitary receive signals to reduce or halt production —
maintaining circadian balance.



Chronic Stress: The Imbalance

Consequences of Chronic Activation

Anxiety & Mental Health Disorders

HPA Activated Disrupted Sleep & Chronic Fatigue

CHRONIC
STRESS
CYCLE

Persistent Stress

Immune Dysfunction & Inflammation

Cortisol 1 Metabolic Issues (Diabetes Risk)

Receptor Desensitization

Cardiovascular Disease Risk

Musculoskeletal Pain & Tension



How Does Dry Needling
Help?

Let’s Attempt to Restore Balance
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HPA Axis

) Hypothalamus
< Corticotropin Releasing Hormone
Pituitary gland L

Adrenocorticotropic Hormone

Adrenal cortex

> Cortisol
Glucocorticoids

Besedovsky, 2000




HPA Axis

Overtraining results in inf", (\
Inflammation progh (\\ uells
Mast cells dx \(\ _s (interleukin)
Cytokin r\AXIS

Q

Hypothalamus

Corticots

Releasing Hormone

Besedovsky, 2000



Cholinergic Anti-Inflammatory Pathway

» Significantly faster to stimulate the production of
acetylcholine via neural stimulation than humoral
responses

* Acetylcholine is the principle parasympathetic
neurotransmitter

* VAGUS NERVE STIMULATION

* Macrophages that are exposed to acetylcholine are effectively
deactivated

* Inhibits the release of TNF fromm macrophages

* This shuts down macrophage activity locally, decreasing
inflammationinthe area

Moves the bodys inflammatory
processes to resolution faster

Cho, 2006
Tracey, 2002



Hormonal and Neural
Influences on Inflammation

wenen Humral connaction

* The cholinergic anti- — Meural connection
inflammatory pathway is
neural -

* Thus we have a quicker
reduction in inflammation
in the area that allows the

humoral system to then : L ey P N
addre SS it Over time. 2 .rr-:.".-:.'::-rlu:-:-r:r.' il .- ” oY SPINAL

* Adding E-stim makes this Sk, o
process even faster (macrophage) .~ <7,

|I l 1
THF + S P ] i fi-endo, SE. ME

IL-1 = it

w10 SPINAL CHS

Cho, 2006, Besedovsky, 2000, Tracey, 2002



Reclaiming Balance: Mechanisms of Cortisol Reduction

Cortisol J
Needle Insertion Neural Signal HPA Interruption Glucocorticoid

Balance

. . Ad | cortisol producti
Stimulates sensory afferent Travels through peripheral & Reduces CRH & ACTH release renal cortisol proguction

. . - decreases — stress cycle
fibers at target points central nervous pathways from hypothalamus/pituitary broken

Key Insight: Needle stimulation acts as a physiological 'reset button,' interrupting the chronic stress cycle by modulating ACTH and CRH
release. This allows the body to down-regulate cortisol and restore hormonal equilibrium — a critical step toward healing.




Finding the Balance: How Dry Needling Shifts the ANS

BEFORE

AFTER

SNS Dominance Dry PNS Activation

Chronic tension N ee d I i ng Reduced tension

Elevated cortisol Regulated cortisol
Pain hypersensitivity Pain relief

Sleep disruption Improved sleep

Therapeutic Benefits of Sympathetic/ Parasympathetic Balance

I Improved Sleep Quality I Reduced Anxiety I Better Tissue Repair

I Emotional Regulation I Reduced Inflammation I Improved Blood Flow



Vagus Nerve: The Anti-Inflammatory Connection

Vagus Nerve Stimulation

Anti-Inflammatory Effects

@ Triggers acetylcholine release

€ Activates a7 nicotinic receptors on
macrophages

@ Directly modulates immune
response

@ | TNF-a production

® | IL-1B & IL-6 levels

@ | Systemic inflammation

@ 1 Tissue healing environment

Bidirectional communication

Chronic stress disrupts gut function

Vagal tone restoration improves
digestion

Microbiome-immune regulation



Research Evidence
& Future Directions

fMRI, biomarkers & emerging science
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Evidence from Research: Dry Needling and the ANS

Key Finding: "Dry needling produces an immediate activation in the sympathetic nervous system, improving local and distant
mechanical hyperalgesia."

ANS Biomarkers: Pre vs Post Dry Needling (lllustrative)

T 82

1 50%

78
67

48 J 40%

45
I +49%

Heart Rate ( bpm)

HRV (ms) Pain Threshold  Sympathetic

(N) Tone fMRI

Pre-Treatment M Post-Treatment

Heart Rate Variability
improvement post-treatment

Sympathetic tone reduction
observed

Increased pain threshold (local
& distant sites)

Neural changes confirmed via
brain imaging studies

Lazaro-Navas et al., 2021



Evidence: Neural Substrates & Acupuncture Mechanisms

BS-HPA Axis Hypothesis: Not only shares the well-known central-descending-pain-inhibitory theory involving endogenous opioids, but

also suggests a possible anti-inflammatory mechanism in conjunction with neuroimmune pathways and the cholinergic anti-
inflammatory mechanism.

Endogenous Descending
Opioids Pain Inhibition
Needle Brainstem-
Stimulation HPA Axis
Cholinergic Neuroimmune
Anti-Inflammatory Modulation

Outcome: Sustained pain relief + systemic anti-inflammatory effects + improved neuroimmune communication

Cho et al. 2006



Measuring Change: Key Biomarkers Beyond Cortisol

Heart Rate Variability (HRV) ANS Balance

Sustained changes in autonomic regulation; higher HRV = better
adaptability

Target: q post-treatment
Inflammatory Cytokines (IL-6, TNF-a)

Measures systemic inflammation and neuro-immune regulatory response

A Social /
Oxytocin Healing

Influences pain modulation, bonding, trust, and tissue healing responses

Target: 1 levels

Salivary Alpha-Amylase

Tracks long-term sympathetic nervous system activity and stress burden

ACTH & DHEA-S HPA Function

Complete picture of HPA axis function beyond cortisol alone

Assess ratio & levels

. . Stress
Cortisol (Baseline) Response

Still valuable as primary HPA stress hormone marker in conjunction with
above

Target: | & normalized



WHATI do we needle for Recovery?

Turning on the HPA axis!




Sports
Related
Recovery

* They concluded several things relative to recovery

* DN for sports recovery mainly revolves around
improvements in muscle soreness and the
inflammatory/healing process after exercise

* Needling helps promote the recovery of
damaged contractile structures in the muscle
that occurs after strenuous exercise

* Stimulates the synthesis and assembly of
contractile proteins

* Mayinduce local healing by stimulating local
nerve fibers in the skin and muscle

* |nturn, it can stimulate the HPA Axis, thus
encouraging healing




A Systematic Dry Needling Treatment Supports Recovery Post-Training for Division I Ice

Hockey Athletes: An Exploration Case Series

Brian D. Brewster, DAT, ATC*, Alison R Snyder Valier, PhD, ATC, FNATAS, Sue Falsone,
PT, MS, ATC, CSCS#%

* Athletic Medicine, University of Michigan, bbrew(@umich.edu, @brewat: §School of
Osteopathic Medicine in Arizona, A.T. Still University, arsnyder@atsu.edu, (@ValierFam:
£School of Osteopathic Medicine in Arizona, A.T. Still University, sfalsone@atsu.edu,

Case Series_ * The purpose of this case series was to explore the use of a
systematic DN lower extremity protocol in healthy collegiate
Recove ry ice hockey athletes to promote recovery post-exercise




* Placed static needles in specific bilateral

H OW th ey locations that consisted of 5 points on both the

anterior and posterior aspects of the lower

i d lumb lvi lex. (20mi
apprOaChed Ie:_té?tf:)ltyan umbopelvic complex. (20minutes

th i S * The Acute Recovery Stress Scale was used to
evaluate the effect of the DN recovery treatment
on each athlete’s perception of recovery at 24

* Overall, total and average scores of Acute
Recovery Stress Scale for all cases were
closerto baseline at 48 hours post-DN than
atthe other time points.and 48 hours post-
DN treatment.




Conclusion

Bringing it all together




Bringing It All Together: Key Takeaways

HPA Axis: Dry needling restores cortisol regulation by interrupting chronic HPA overactivation — reducing stress and supporting
psychological well-being.

Neurotransmitters: B-endorphins, serotonin, and norepinephrine are released — providing pain relief, mood enhancement, and
descending inhibition.

ANS Rebalancing: Shifts from sympathetic 'fight-or-flight' dominance to parasympathetic 'rest-and-digest' — vital for healing and
recovery.

Vagus Nerve: Stimulation reduces inflammation, modulates neuro-immune communication, and improves gut-brain health.

Evidence & Future: fMRI, HRV, and cytokine research validates mechanisms — but optimal dosage, populations, and RCTs are
needed.



Summary and Recommendations

Stimulation of the nervous system may be able to accomplish
stimulation of the vagus nerve, via the HPA axis, AND
cholinergic anti-inflammatory pathway, because of their
association with larger diameter nerves

Consider DN in the location of nerves and peri-neural tissue

Consider the type of needle stimulation you are using to
influence the autonomic nervous system, time left in situ, and
location.




Questions?

?

it

Thank You!

Download this
Presentation Here

$50 off Yearly Online Membership.
Promo code: CATS50

$150 off any Foundations DN
course.

Promo code: CATS150
www.structureandfunction.net



http://www.structureandfunction.net/
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