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legislation and clinical practice issues.

Dry Needling:
A Tool for the
Movement System
Course 2
© 2020 Double E Education, LLC

1

2

Administration

Copyright Notice

• Make sure to complete all content in the pre-course section
prior to live training.
• Complete post-course evaluation to receive your CEU
certificate by emailing to doubleeeducation@gmail.com
• Let us know if you have any issues completing

All rights reserved. Double E Education, LLC retains all rights of
training and training materials and therefore cannot be recorded,
altered, amended, reproduced, distributed, sold, or otherwise
disseminated without expressed written permission.

Learn, Connect, & Share!
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Dry Needling Course Series
• Dry Needling: A Tool for the Movement System, Course 1
• 3-day, 28-hour course designed to learn how to integrate dry needling in practice to address
trigger points and restore function for the spine, lower, and upper extremity. A heavy focus is
placed on the test, treat, re-test process for integration of these techniques in clinical practice.

In compliance with continuing education requirements, all
presenters must disclose any financial or other associations with
companies to which they have a direct link and/or financial
relationship that is related to the topic/content of their
presentation.

• Dry Needling: A Tool for the Movement System, Course 2
• 3-day 28-hour course designed to expand the clinician’s skills to integrate dry needling in practice
to address trigger points and restore function for specialized areas of the upper and lower
extremity as well as the thoracic spine, hand, foot, and face. A heavy focus will be placed on
clinical case application to integrate these techniques within clinical practice.

• Dry Needling: A Tool for the Movement System, Course 3
• 1.5-day advanced course designed to progress understanding of current conceptual models
beyond trigger points including radiculopathic, emerging evidence for tendon/ligament/scar dry
needling, and use of electrical stimulation. A heavy focus is placed on expanding clinical
reasoning in the application of dry needling within a management plan.
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Dry Needling Certification Designation

Objectives
Upon completion of this course series, you will be able to:
1. Safely assess soft tissue along with underlying structures for
application of dry needling within clinical practice.
2. Employ a full understanding of the indications, contraindications,
and precautions for dry needling.
3. Discuss the theoretical basis for dry needling (as it relates to
anatomy, physiology, pathophysiology, and pain science) to include
combining dry needling with other interventions.
4. Practice safety and protection procedures to include personal
protective equipment, safe needle handling, proper body
mechanics, and positioning

• You will receive a certificate of completion for each course. This is not
an accredited certification through a University, but through Double E
Education, LLC.
• Double E Education recommends utilizing Certified in Dry Needling
upon completion of all requirements for the Introductory Course
Series.
• Successful completion of all pre-course and live training for Course 1 and
Course 2 (>80% on all written & practical assessments).
• Double E Education, LLC recommends each individual understands
their regulatory board rules and guidelines and use of designations as
well as scope of practice.
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Objectives
5. Be prepared to respond to potential emergency regarding
secondary physiological/emotional effects or complications
associated with dry needling.
6. Use clinical reasoning to integrate dry needling into a
comprehensive evaluation and management plan.
7. Develop proficiency performing basic dry needling techniques on
select muscles of the spine, lower quarter, and upper quarter
8. Develop proficiency performing basic dry needling techniques on
select muscles muscles about the thorax (Course 2).
9. Develop proficiency performing advanced dry needling techniques
within physical therapy practice (Course 2).
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Dry Needling: A Tool for the
Movement System, Course 2
Dry Needling in Clinical Practice Review
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Dry Needling in Clinical Practice

History
• Muscle pain = Main complaint
• Localization
• Patients can usually localize pain with palpation or point to
the region of main complaint
• Referral patterns can mimic other diagnosis
• Hypomobility in soft tissue
• Adhesions of skeletal muscles (i.e., chronic complaint after
healed sprain, strain, tear)
J Orthop Sports Phys Ther 2013;43(9):635-635. DOI: 10.2519/jospt.2013.0505

11

12

Differential Diagnosis

Pain

Mobility

Tests & Measures
Stability/
Motor Control

Primary Diagnosis

Secondary Dx/ Contributing Factor

• Palpation

• Mobility Dysfunction

• Reproduces patient’s main complaint
• Causes a local twitch response (LTR)
• Palpation reproduces referred symptoms

LTR = Sharp contraction of taut band
(not entire muscle) is a spinal cord
reflex
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• Stability/ Motor Control Dysfunction
• Breathing, activation, proprioception,
neuromuscular control, etc.

• Latent Trigger Points
• Produce dysfunction in mobility or
stability/motor control
• Increase central sensitization/ pain
sensitivity
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Tests & Measures: Palpation
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Tests & Measures: Mobility
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Tests & Measures: Stability/ Motor Control
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• Muscle length, flexibility, neural tension,
muscle over activity, etc.

Typical Treatment Session
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Continual Re-Assessment

Test
Dry Needling: A Tool for the
Movement System, Course 2

Treat
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Needling Safety, Precautions, Risks & Contraindications
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Needling Safety & Precautions

Needling Safety & Precautions

• Clean hands by washing or with
hand cleanser
• Wipe/clean area to be needled
with alcohol wipe
• Wear gloves dry needling
• Use a solid thin filament needle
of correct diameter and length
for muscle and patient

• The same needle can be used at
multiple sites in the same patient
• If the needle becomes blunt,
switch it out
• Keep in constant communication
with the patient, reassure them,
adjust tx as needed: Test, Treat,
Re-test!
• When treatment is complete, all
needles should be accounted for
and discarded in a ‘sharps’
container

• Be aware of anatomical
structures deep to the needle
and take appropriate measures
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DON’T PERFORM DRY NEEDLING!
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Brady et al. Adverse events following trigger point dry needling: a
prospective survey of charted physiotherapists. J of Manual &
Manipulative Therapy. 2014 Aug; 22(3): 134–140

Needling Safety & Precautions
• OSHA/ CDCP
• All DN should follow sterile
needle procedures and blood
borne pathogens congruent
with OSHA's Bloodborne
Pathogens Standard (29 CFR
1910.1030)
• https://www.osha.gov/SLTC/blo
odbornepathogens/gen_guidan
ce.html

Hand hygiene
• Wash or Alcohol-based hand rub

Glove usage
• Wear them, no exceptions

Skin preparation
• Alcohol prep/ None (WHO)

Needles/ medical waste
• Local polices & procedures according
to OSHA

Needle stick injuries
• Local policies & procedures
according to OSHA
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If you have any doubt about the
anatomy of the muscle, the structures
deep to that muscle, or aren’t sure
about contraindications or
precautions…
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Berrigan WA, Whitehair C, Zorowitz R. Acute Spinal Epidural Hematoma
as a Complication of Dry Needling: A Case Report. PM R. 2018

Peroneal nerve palsy following acupuncture treatment, a case report.
Sato et al. J Bone Joint Surg Am. May 2003; 85(5):916-918

Background:

• 62 yo female with acute onset of
sciatica tx’d with 6 sessions
acupuncture
• After 6th session, pnt felt burning
sensation, numbness in anterior
leg followed by foot drop a day
later
• Referred to neurology for EMG
• Surgical excision of needle from
peroneal nerve by ortho

• A 62-year-old healthy woman, tx for lateral
epicondylitis
• DN to trigger points identified bilateral C3-C4
and C4-C5 multifidus muscles
• 30- 40-mm filiform rounded tip needle utilizing
standard technique

• Outcome:

• Complex epidural hematoma with anterior and
posterior components

Discussion:

• Reminder to take specific precautions when
placing a needle near the spine
• Careful attention to the depth of the needle in
relation to the patient’s body mass index and
specific anatomy and to needle trajectory is
necessary
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Cummings M, Ross-Marrs R, Gerwin R. Pneumothorax complication
of deep dry needling demonstration. Acupuncture in Medicine
2014;32:517-519.

Cummings M, Ross-Marrs R, Gerwin R. Pneumothorax complication of
deep dry needling demonstration. Acupuncture in Medicine
2014;32:517-519.
• Symptoms started a few hours later
• Deep ache, vague, diffuse, posterior left
chest which continued into next day.
• Pain and restriction on breathing, could
not take a full breath.
• Dry cough, worse with walking
• Dull ache AC joint region

• 2 wks diminished, but some sx
remained
• 6-8 wks sx-free except for dull ache at
AC joint
• Xray same day showed 20%
pneumothorax
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Risk Perspective

Signs & Symptoms of Pneumothorax
• Difficulty taking a deep breath
• Chest pain
• Dry cough
• Shortness of breath on exertion

Acupuncture

Pneumothorax

0.001%

2 cases/230,000

0 required tx

Acupuncture

Systemic Infection 0.001%

5 cases/230,000

3 required tx

Acupuncture

Nerve injury

0.014%

31 cases/230,000

18 required tx

Cervical
manipulation

Vertebral Artery
Dissection

0.0001%

1 in 1 million

Cleland 2007

NSAIDS

Gastrointestinal

Complications

are 3x more likely

in NSAID users

Dry Needling

Bruising

4.65%

355/ 7629

Brady 2013

Dry Needling

Pain during tx

3.01% -20.69%

230/ 7629

Brady 2013

Dry Needling

Nausea

0.13%

10/ 7629

Brady 2013

Gabriel E et al. Risk for Serious Gastrointestinal Complications Related to Use of Nonsteroidal Antiinflammatory Drugs: A Meta-analysis. Ann Intern Med. 1991:115(10):787-796.
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Risk Perspective

Risk Perspective
• Audited by IRS (Forbes, 2018)

• Spinal Surgery (Tang et al, 2014)
• 7.2% of 236 had major complication (death, acute renal failure, peripheral
nerve injury, cardiac failure, etc.)
• Manipulation (Shekelle P et al, 1992)
• 1/10,000,000 cauda equine

• 1/160

• Odds of being injured by a toilet (CDC, 2018)
• 1/10,000

• Odds of being struck by lightning (National Safety Council, 2018)

• Exercise (Albert et al. 2000)
• Sudden death 1/1,500,000
• NSAIDS (Rodriguez,1994; Guttham, 1997; Shorr, 1993)
• GI bleeds: low dose 2.9%, high dose 3.8%
• Spontaneous Pneumothorax (NIH, 2018)
• Men = 18/100,000 and Women = 6/100,000
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• 1/114,195 (.00000875%)

• Death risk in one lifetime (National Safety Council, 2018)
• You are more likely to die in your lifetime from heart disease, cancer, stroke,
hospital infection, flu, car accident, suicide, accidental poisoning, MRSA, fall,
and drowning then have a significant adverse event from dry needling (Brady
et. al .04%)
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Contraindications

Contraindications

Absolute

Relative

• Needle phobia
• Unwilling/fear

• Abnormal bleeding/
anticoagulants

• Frail
• Epilepsy

• Vascular disease

• Psychological status
• Allergic to metals

• Diabetes (poor healing)
• Pregnancy

• Lymphedema
• Anatomical variations

• Children

• Implanted device/ augmentation
• Any reason unsuitable

• Compromised immune system

• Unable to give consent
• Lack of sensation
• Medical emergency or acute medical condition
• Inappropriate for any other reason

Trigger Point Dry Needling An Evidence and Clinical-Based Approach by
Dom m erholt and Fernandez-de-las-Penas. 2013 Elsevier Ltd. Pgs 45-7.

Trigger Point Dry Needling An Evidence and Clinical-Based Approach by Dommerholt and Fernandez-de-las-Penas. 2013 Elsevier Ltd. Pgs 45-7.
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Needling Safety, Precautions, Risks &
Contraindications Summary

Contraindications with E-Stim
• Infection
• Malignancies
• Pacemakers/ Other Electrical
Devices
• Pregnancy
• Near anterior triangle of the
neck, carotid sinus, vagus nerve,
or recurrent laryngeal nerve
• Phobia to electrical stimulation
• Insensate
• Epilepsy

“Just like any other intervention, a cavalier attitude will
result in patient harm eventually, but a conservative
approach with respect for the harm that your needle can
inflict is the patient's best safeguard. That, and an intimate
knowledge of what lies in the path of your needle.”
DR/COL Dean Hommer, MD, MBA
Army Physiatrist

Hooker DN, Prentice W E. Chapter 5. Basic Principles of Electricity and Electrical
Stim ulating Currents. In: Prentice W E, Quillen W S, Underwood F. eds. Therapeutic
M odalities in Rehabilitation, 4e New York, NY: M cGraw-Hill; 2011
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Hypothetical Constructs of Trigger Points
• Integrated Theory
• Radiculopathic Model
• Cannon’s Law

Dry Needling: A Tool for the
Movement System, Course 2

• Trigger Point Model
• Motor End Plate
Hypothesis
• Energy Crisis Theory

Hypothetical Constructs, Mechanisms, & Referral Patterns
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Radiculopathic Model

Radiculopathic Model

• Dr. Chan Gunn
• Noticed persistent pain exhibited by individuals who failed to respond to
standard treatment for musculoskeletal injuries.
• All had similar neuropathic (radicular) signs.
• Neuropathic signs (motor, autonomic, sensory, trophic)

• Applied Cannon and Rosenblueth’s Law of Denervation to explain condition.
• Reported that treating both peripheral and paraspinal muscles segmentally
are required to decompress nerve root and alleviate symptoms.

istop.org

istop.org
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Trigger Point Dry Needling Model

Radiculopathic Model
• Cannon’s Law

• Janet Travell, David Simons, & Lois Simons
• Pioneering researchers who introduced the concept of injecting MTrPs to the
medical community

• When a series of efferent neurons is
destroyed, an increased irritability to
chemical agents develops in the isolated
structure or structures, the effect being
maximal in the part directly denervated.

• Karel Lewit
• Defined the “needle effect” that in reviewing techniques for therapeutic local
anaesthesia of pain spots, it appeared that the common denominator was
puncture by the needle and not the anaesthetic employed

• Jan Dommerholt, PT and Robert Gerwin, MD
• Continued work and brought dry needling to the US

• Tissues become hyper-sensitive when their
nerve supply is affected
Cannon WB. A Law of Denervation. American Journal of Med Sciences, 1939
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Motor End Plate/ Energy Crisis Hypothesis

Integrated Hypothesis

• Abnormality of motor end plate
(increase ACH release)
• Sustained Ca release (sustained
contraction)
• Local ischemia from
compression of capillaries
• Increased metabolism
• Increased energy demand with
decreased energy supply
(Energy Crisis)
The Journal of the Am erican Osteopathic Association, June 2004, Vol. 104, 244-249.
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The Journal of the Am erican Osteopathic Association, June 2004, Vol. 104, 244-249.
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Mechanisms of Dry Needling

Chemical
• ACH levels are restored

• Chemical
• Electrophysiological
• Mechanical
• Neurophysiological

• Microtrauma from needle may
stimulate a healing response
• Biochemical milieu is restored
(Shah. 2008, 2005)

• Needle insertion in TrP drops
bradykinin, serotonin, substance P
and CGRP levels

Shah et al, An in vivo microanalytical technique for measuring the local

Faculty.pasedena.edu

biochemical milieu of human skeletal muscle. J Appl Physiol 99:1977-1984,2005
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Electrophysiological

Mechanical
• LTR
• Sarcomeres
lengthen
• Fibers reorganize
• ROM is increased
• Source of irritation
is removed

EMG recording of SEA from active locus of the myofascial trigger spot in
the biceps femoris muscle of a rabbit before (left) and immediately after
dry needling (right).
Chen J-T et al. Inhibitory effect of dry needling on the SEA recorded from myofascial
trigger spots of rabbit skeletal muscle. Am J of PMR 80(10):729-735, Oct 2001

47

48

Neurophysiological

Trigger Point Imaging

• May stimulate A-nerve fibers for
up to 72 hrs (Baldry 2001)

1. Light Microscope

• A-nerve fiber stimulation may
activate the dorsal horn
interneurons
• A-nerve fiber stimulation may
block noxious stimuli at the
dorsal horn (gate theory)
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Anatomy and physiology of animals A reflex arc by By Ruth
Lawson Otago Polytechnic

2. Elastography
3. Thermal Imaging
4. Ultrasound
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Light Microscope

Magnetic Resonance Elastography
TOP: Finite element simulation
of the wave fronts in bovine gel
phantom with taut band.
Chevron-shaped wave
propagation was observed
BOTTOM: The reconstructed
stiffness image of the taut band
embedded finite element
model, showing the central
band region with outstanding
stiffness

= capillary
Simons and Stolov: Amer Journ of Phys Med, 55(2) 1976, 65-88
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Chen Q, et al. Ability of magnetic resonance elastography to assess taut bands. (2008) Clinical Biomechanics. 23:623-629
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Thermal Imaging

Ultrasound Imaging of TrPs/Taut Band

Cojocaru MC, Cojocaru IM, Voiculescu VM, Cojan-Carlea NA, Dumitru VL, Berteanu M. Trigger points--ultrasound and
thermal findings. J Med Life. 2015;8(3):315-8.
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Sikdar S, Shah JP, et al. Novel applications of ultrasound technology to visualize and characterize myofascial trigger
points and surrounding soft tissue. Arch Phys Med Rehabil. 2009 Nov;90(11):1829-38.
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Trigger Point Referral Patterns
• Physiologic effects other
than pain
• Overlap with joint referral
patterns
• Overlap with radicular
symptoms
• Often misdiagnosed
Sikdar S, Shah JP, et al. Novel applications of ultrasound technology to visualize and characterize myofascial trigger
points and surrounding soft tissue. Arch Phys Med Rehabil. 2009 Nov;90(11):1829-38.
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Travel and Simmons, Myofascial Pain and Dysfunction. 1998 Triggerpoints.net
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Referred Pain

Sciatica or Glute Minimus?

Cornwall et al. The lumbar multifidus muscle and patterns of pain.
Manual Therapy 11 (2006) 40-45
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Travel and Simmons, Myofascial Pain and Dysfunction. 1998 Triggerpoints.net
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LBP or Achilles Tendinitis or Soleus?

LBP or Rectus Abdominus?

Travel and Simmons, Myofascial Pain and Dysfunction. 1998 Triggerpoints.net
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Travel and Simmons, Myofascial Pain and Dysfunction. 1998 Triggerpoints.net
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Plantar Fasciitis or Gastrocnemius?

Migraine or Cervicogenic TrPs?

Travel and Simmons, Myofascial Pain and Dysfunction. 1998 Triggerpoints.net
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Travel and Simmons, Myofascial Pain and Dysfunction. 1998 Triggerpoints.net
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CTS/ Radiculopathy or Infraspinatus?

Dry Needling: A Tool for the
Movement System, Course 2
Alternate Needling Techniques
Travel and Simmons, Myofascial Pain and Dysfunction. 1998 Triggerpoints.net
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Ma Perturbation

Alternate Needling Techniques
• Ma Perturbation Technique
• Tissue Moving
• Twisting
• Multiple Needles

• Potential benefit: Can be less painful
• Potential downside: CANNOT be used in muscles that need to be
fixated for safety reasons (over lung field)
• How-to: Use the thumb and index finger of your non-needle hand to
gentle touch the skin about one inch apart and gentle perturb the skin
and sub-Q tissue while introducing a needle in between your fingers;
similar to how a dentist introduces a hypodermic needle; taps into gate
theory, ie introducing the perturbation sensation on the pain fibers
• Good for less tolerant pnts and/or extremely sensitive spots; easy to use
with introduction of multiple needles

• E-stim
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Ma Perturbation Technique

Tissue Moving
• Potential benefit: Can help identify the TrP or taut band with the
needle; ie, help locate the most aggravated portion of that muscle target
area; can help tx a TrP in 3-dimensions
• Potential downside: May be a little bit more painful than staying in a
single spot
• How-to: Once the target area muscle is fixated and the needle is
introduced, use the fixating hand/hold to gently move the target tissue
just a few millimeters in different directions as your needling hand
pistons the needle. Be sure to move the tissue when the needle is
pulled up and held still as you push the needle down
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Tissue Moving Technique

Twisting
• Potential benefit: Winding a portion of muscle to its tightest position
may facilitate eliciting a local twitch response
• Potential downside: May be a bit more painful. Must be done in a
muscle that does not need fixated for safety (not over the lung field)
• How-to: Once the needle is introduced, gently turn the needle while in
the muscle—slowly to sense when that small portion of muscle comes to
its tightened end. Hold still, then unwind.
• Or, leave one twisted needle in and introduce a second needle nearby
(3-6 cm away) in the same taught band; again, attempting to elicit a local
twitch response.
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Twisting Technique

Multiple Needles
• Potential benefit: Less painful due to good response without pistoning
(potentially works as individual single sticks vs more pistoning); good for
tx’ing a larger problem area
• Potential downside: CANNOT be used in areas where needles need to be
fixated for safety. May take a little bit longer
• How-to: Identify a full taut band or multiple TrPs in the same muscle.
Introduce a needle to the target area and leave it there. Introduce more
needles approximately 3-4 cm apart in the taught band or in the identified
TrPs. Leave needles in from 1-5 minutes (no evidence on dosage)
• Remove each needle with one pull or piston first and then remove each
needle
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Multiple Needles
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Multiple Needles Technique
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Dry Needling with Electrical Stimulation

Dry Needling with Electrical Stimulation

Precautions & Contraindications

• Introduce 2 needles in TrPs in the same
muscle or in the same taut band
• Do not use multiple needles required
for estim in a muscle that needs to be
fixated by hand for safety.
• Connect alligator clips from an e-stim
unit, one clip to each needle
• Turn on machine at absolute minimum,
gently/slowly turn up with complete
accordance of the pnt’s tolerance
• When the pnt can appreciate the
electricity, keep on low; no evidence for
dosage time

• All precautions and
contraindications for both DN
and the electrical device must
be observed (Trancutaneous
ENS, Percutaneous ENS,
Neuromuscular ES)
• Devices need to be used
according to manufacturer
information

• Implanted electrical devices
• Pregnancy
• Near anterior triangle of the
neck, carotid sinus, vagus
nerve, or recurrent laryngeal
nerve
• Phobia to needles/ electrical
stimulation
• Insensate
• Epilepsy

Trigger Point Dry Needling An Evidence and Clinical-Based Approach by Dommerholt and Fernandez-de-las-Penas. 2013 Elsevier Ltd. Pg 55
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Couto C et al. Paraspinal stimulation combined with trigger point needling and
needle rotation for the treatment of myofascial pain: a randomized shamcontrolled clinical trial. 2014 Mar; 30(3): 214-23.

Dunning J, Butts R, Henry N, Mourad F, Brannon A, Rodriguez H, et al. (2018)
Electrical dry needling as an adjunct to exercise, manual therapy and ultrasound
for plantar fasciitis: A multi-center randomized clinical trial.
• OBJECTIVE:

• OBJECTIVE: Test multiple deep intramuscular stimulation therapy (MDIMST) vs TrP
lidocaine injection (LTrP-I) is more effective than a placebo-sham for myofascial pain
syndrome (MPS)
• METHODS: 78 females (aged 20-40) who were limited in their ability to perform
activities due to MPS. Subjects randomized into 3 groups: placebo-sham, LTrP-I, or
MDIMST. Tx’s 2xwk x4 wks
• RESULTS:
• Significant interaction (time vs. group) for the main outcomes. Compared with the
sham, MDIMST and LTrP-I administration improved pain scores based on a visual
analog scale, the pain pressure threshold (P<0.001 for all analyses), and analgesic
use (P<0.01 for all analyses).
• MDIMST resulted in better improvement than LTrP-I (P<0.01 for all analyses)
• Both active treatments had a clinical effect, as assessed by a sleep diary and by
the SF-12 physical and mental health scores.
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• To compare the effects of adding electrical dry needling into a program of manual therapy,
exercise and ultrasound on pain, function and related-disability in individuals with plantar
fasciitis (PF).

• METHODS:

• Electrical dry needling, manual therapy, exercise and ultrasound (n = 58) OR Manual therapy,
exercise and ultrasound (n = 53)
• First-step (NPRS) resting foot pain (NPRS), pain during activity (NPRS), LEFS, the Foot
Functional Index (FFI), medication intake, and GROC
• Both groups received impairment-based manual therapy directed to the lower limb, selfstretching of the plantar fascia and the Achilles tendon, strengthening exercises for the
intrinsic muscles of the foot, and therapeutic ultrasound. DN group also received sessions of
electrical dry needling

• RESULTS:

• Inclusion of *electrical dry needling was more effective for improving pain, function and relateddisability than the application of manual therapy, exercise and ultrasound alone in individuals with
PF at mid-term (3 months).
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Dunning J, Butts R, Henry N, Mourad F, Brannon A, Rodriguez H, et al. (2018)
Electrical dry needling as an adjunct to exercise, manual therapy and ultrasound
for plantar fasciitis: A multi-center randomized clinical trial.
• 8 sessions, 1–2x/week for 4 weeks
• Standardized protocol of 8 points for
20 minutes
• PF, AHx2, FDB, inferior to
sustentaculum tali, between
medial malleolus and Achilles,
distal plantar aponeurosis
• Insertion needles additional locations
per treating therapist. *Notably,
medial head gastrocnemius

Dry Needling: A Tool for the
Movement System, Course 2
Brief Overview of Neuroscience of Pain
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Revised Neurophysiology of Pain Questionnaire (R-PNQ)
1

It is possible to have pain and not know about it.

2

When part of your body is injured, special pain receptors convey the pain message to your brain.

3

Pain only occurs when you are injured or at risk of being injured

4

When you are injured, special receptors convey the danger message to your spinal cord.

5

Special nerves in your spinal cord convey “danger” messages to your brain.

6

Nerves adapt by increasing their resting level of excitement.

7

Chronic pain means that an injury hasn’t healed properly.

8

The body tells the brain when it is in pain.

9

Nerves adapt by making ion channels stay open longer

10

Descending neurons are always inhibitory.

11

Pain occurs whenever you are injured.

12

When you injure yourself, the environments that you are in will not affect the amount of pain you experience,
as long as the injury is exactly the same.

13

The brain decides when you have pain.

T

F

U
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Background on Pain
• According for the Centers for Disease Control and Prevention (CDC), in
2016, 50 million U.S adults or (1 in 5) have chronic pain (Dahlhamer
2018)
• The annual cost of chronic pain is as high as $635 billion, which is more
than the yearly costs for cancer, heart disease, and diabetes (Gaskin
2012)
• Chronic pain is the most common cause of long-term disability (Balagué
2012)
• Yet, Medical/ other health programs average only 12 hours of education
on pain in their respective curriculums (Foreman, 2014)
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Brief History of Pain Theory

1965-Gate Theory (Wall & Melzak)

• By-in-large, our current
understanding of pain was initiated
by 17th century philosopher Renee
Decartes
• He viewed pain as a linear, 1:1, direct
link between the body and brain
• He believe there was a delicate string
leading up to the Pineal gland at
which time pores were opened,
ringing a bell, and causing withdrawal
of the foot

(Butler 2003); Image Source: Charest et al. ‘Ecole interactionnelle du dos’,Rhumatologie, 46, 221-237, (1994)
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1980s Pain Neuromatrix (Melzak)

Pain Neuromatrix in Action
• Perception of pain starts with a
stimulus (mechanical, thermal,
chemical, etc.) that activate primary
nociceptors
• Much like a microphone is a
transducer converting sound
energy into electrical energy,
nociceptors convert a stimulus into
an electrical message
• The electrical message travels up
the peripheral nerve, crosses to the
spinal cord, and then up to the
Thalamus

(Voscopoulos 2010); Google Images
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Pain Neuromatrix in Action

Our Mechanism to Protect from Pain

• The Thalamus is “Grand Central
Station”, where all of the messages
from the body come and are
relayed to interact with other areas
of the brain that shape the
perception of pain
• There are multiple areas in the
brain involved in a person’s pain
signature
• While each area is genetically
coded, each area is environmentally
sculpted by each person’s
environment (up-bringing, culture,
etc.)
D r. Lorim er M osely, http://w w w .bodyinm ind.org/resources/journal-articles/full-text

(Voscopoulos 2010); http://zaccupples.com/2013/04/24/graded-motor-imagery/

87

articles/reconceptualising-pain-according-to-m odern-pain-science/
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Descending Inhibition

Bus/Bear Phenomenon

• We also have a filter and control
over the feedback loops.
• Descending Inhibitory pathways
travel down from the brain and
synapse on the spinal cord to
turn down afferent messages

Google images

(Voscopoulos 2010)

89

90

Key Point

Key Point
• Nociception does not equal pain

Pain is an output or product of the nervous
system (our master survival organ) meant to
protect us. It is an individual experience and is
based on “perceived threat and past
experiences.” (Moseley 2003)

• Much like: eyes contain light
receptors; not vision, ears
contain vibration receptors; not
hearing, tissues contain
nociceptive receptors, not pain.
• The brain decides what is
painful

(Louw 2013)
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Key Point

Key Point
• You can have pain without
tissue damage

• You can have tissue damage without
pain
• “In my professional opinion it is the nail
embedded in your skull causing the
headaches…a five-centimetre nail is shown
stuck in a South Korean man's skull. The man,
who was apparently unaware the nail had
been there for about four years, had the nail
removed during surgery on Saturday.”

• 30 % of those in chronic pain
don’t recall a specific injury

–Sydney Herald 12/7/2004

Photo: AP
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(Louw 2013); https://www.pinterest.com/pin/740631101201336906/
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Key Point

The Clinical Picture
•
•
•
•
•

• Pain is based on perception of threat
• Pain is a perception
• We can influence perception
• Words
• Images
• Threat Reappraisal
• Therapeutic Alliance

•
•
•
•

Cortisol/ stress regulation
Immune system
Endocrine system
Autonomic nervous system

Altered neuromatrix output, often with altered
movement patterns and chronic pain.
(Ferreira 2013) ; https://www.amazon.com/LumbarDisc-Herniation-Spine Model/dp/B07H17GNS6
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Cognition
Experience
Emotion
Coping strategies
Social interaction

Pg 259, PT Management of Patients with Spinal Pain, an Evidence-based Approach, Stetts & Carpenter, 2013
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So What About Myofascial Trigger Points?

Treating Trigger Points
• Treating TrPs (with TDN or other tx) can modify nociceptive input
• Stimulation of TrPs has been shown to activate the periaqueductal
grey and the anterior cingular cortex in the brain (Niddam 2007
Niddam 2008 Svensson 1997)
• Also stimulated are enkaphalinergic, serotonergic, and noradrenergic
inhibitory systems associated with A-δ (A delta) fibers (Langevin 2006
Langevin 2005).

• TrPs activate muscle nociceptors
and produce nociceptive input,
thus contributing to the
development of peripheral and
central sensitization (Dommerholt
2011, Mense 2010, Fernandez
2007, XU 2010)
• TrPs can contribute to altered
movement patterns, which can
lead to other nociceptive input
(Lucas 2010 Lucas 2004).
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We are learning that TDN has effects in the tissues, peripheral nervous
system and central nervous system
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A systematic review and meta-analysis of pain neuroscience education for
chronic low back pain: Short-and long-term outcomes of pain and
disability. Wood et al. Eur J Pain. 2019 Feb;23(2):234-249

Add Pain Neuroscience Education (PNE)
• Pain Neuroscience Education (PNE), also known as therapeutic
neuroscience education (TNE), consists of trust building, motivational
interviewing, and educational sessions integrated into your usual
care describing in detail the neurobiology and neurophysiology of
pain and pain processing by the nervous system (Louw 2011)
• PNE aims to reconceptualize an individual's understanding of their
pain as less threatening (Watson 2019) through:
• Stories
• Examples
• Booklets
• Metaphors
• Drawings
• Workbooks
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• A total of 6,767 papers were found, eight were included (n = 615).
Meta-analysis for short-term pain (n = 428)
• Education of patients about the neurobiology and neurophysiology of
pain in contrast to the anatomical or tissue model
• Conclusions: This review presents moderate evidence that the
addition of PNE to usual physiotherapy intervention in patients with
CLBP improves disability in the short term. However, this metaanalysis failed to show evidence of long-term improvement on pain
or disability when adding PNE to usual physiotherapy.
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Pain Neuroscience Education for Adults With Chronic Musculoskeletal
Pain: A Mixed-Methods Systematic Review and Meta-Analysis. Watson et
al. J Pain. 2019 Oct;20(10)

Summary
• Pain (output) is different from nociception (input)

• Twelve randomized, controlled trials (n = 755 participants) that reported
pain, disability, and psychosocial outcomes and 4 qualitative studies (n = 50
participants) that explored patients experience of PNE were included and
analyzed.

• Pain is a complex experience during which a patient’s nociception combines
with environment, beliefs, experience, social support, AND immune,
autonomic, and endocrine systems to change the sensitization of afferent
neuron messaging which thus changes efferent pain output

• The treatment effect of PNE for kinesiophobia was clinically relevant in the
short term and for pain catastrophizing in the medium term.
• Conclusions: Metasynthesis of 23 qualitative findings resulted in the
identification of 2 synthesized findings that identified several key
components important for enhancing the patient experience of PNE, such as
allowing the patient to tell their own story. These components can enhance
pain reconceptualization, which seems to be an important process to
facilitate patients' ability to cope with their condition.
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• With chronicity comes structural and functional changes to the CNS and PNS
• Treat patient’s neuromusculoskeletal nociceptive symptoms with DN as well
as consider Therapeutic Neuroscience Education and multidisciplinary care
as part of the tx plan if elements such as anxiety, kinesiophobia and pain
catastrophizing exist.
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Revised Neurophysiology of Pain Questionnaire (R-PNQ)

Additional Resources
• Online Resources
• Reconciling Biomechanics with Pain Science, http://www.greglehman.ca/
• Body in Mind, https://bodyinmind.org
• https://www.tamethebeast.org/
• ISPI Pain Reframed Podcast (Weekly Episodes and Interdisciplinary)
• Understanding Pain, https://www.youtube.com/watch?v=cLWntMDgFcs
• Social Media:
• Facebook - Pain Reframed, Pain Masterminds Network, Institute of Clinical
Excellence
• Further Education:
• Institute of Clinical Excellence - Persistent Pain Comprehensive Management
• ISPI - Therapeutic Neuroscience Education, Courses, Therapeutic Pain Specialist
Certification, Fellowship in Pain Sciences
• Modern Pain Care Mentorship Program
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T

F

1

It is possible to have pain and not know about it.

X

2

When part of your body is injured, special pain receptors convey the pain message to your brain.

X

3

Pain only occurs when you are injured or at risk of being injured

4

When you are injured, special receptors convey the danger message to your spinal cord.

X

5

Special nerves in your spinal cord convey “danger” messages to your brain.

X

6

Nerves adapt by increasing their resting level of excitement.

X

7

Chronic pain means that an injury hasn’t healed properly.

8

The body tells the brain when it is in pain.

9

Nerves adapt by making ion channels stay open longer

10

Descending neurons are always inhibitory.

X

11

Pain occurs whenever you are injured.

X

12

When you injure yourself, the environments that you are in will not affect the amount of pain you experience,
as long as the injury is exactly the same.

X

13

The brain decides when you have pain.

X

X
X
X

X
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Clinical Reasoning for DN
in the Upper Extremity
• Shoulder
• Subacromial Pain Syndrome
• Shoulder Tendinopathies/ RTC
• SLAP/ Labral Pathologies
• Total Shoulder Arthroplasty
• Posterior Shoulder Tightness

Dry Needling: A Tool for the
Movement System, Course 2

• Elbow
• Muscle Strain
• Elbow Overuse Injuries

Clinical Reasoning & Integration
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• Carpal Tunnel Syndrome
• OA Thumb
• De Quervain's Tenosynovitis
• Post Operative Splinting
• Gamekeeper’s Thumb
• Gaming thumb, texting thumb,
selfie wrist

*Remember the kinetic chain
and referral patterns
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Fernandez-Carnero J, Fernandez-de-las-Penas, Cleland J. Mobilization with
Movement and Muscle Trigger Point Dry Needling for the Management of Chronic
Lateral Epicondylalgia: A Case Report. J Musc Pain. November 2009, Vol. 17, No. 4
, Pages 409-415

Fernandez-Carnero J et al. Prevalence of referred pain from myofascial
trigger points in the forearm muscles in patients with lateral
epicondylalgia. Clin J Pain. 2007 May;23(4):353-60.
• N=20 with LE, 20 matched controls
• Counted # active and latent TrPs, PPT, and pain referral
• Subjects with LE had active TrPsand larger referral area
compared to controls who only had latent TrPs
ECRB

ECRL

ED

BR

Active

13

12

5

10

Latent

4

5

2

6

Active

0

0

0

0

Latent

4

2

0

1

• N=1, female, 6 yrs lat elbow
pain
• Outcome measures: Pnt-Rated
Tennis Elbow Eval, pain-free
grip force, VAS, PPT, baseline,
post-tx, 1 mo, 4 mo
• Intervention: 2xwk x 4 wks,
TDN ECRB & MWM
• Results: PRTEE = 0, PFG 12 to
28 kg, VAS=0, PPT 248 to 609

Lateral Epi.

Healthy
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• Wrist/Hand
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U

Cotchett et al. Effectiveness of Trigger point dry needling for plantar heel
pain: a randomized controlled trial. PTJournal 94(8) 2014; pgs 1083 –
1094.

Clinical Reasoning: Leg & Foot

• N=84 with heel pain > 1 mo
• Subjects: 2 groups, sham or real dry needling. 1xwk x 6 wks.
• Outcome measures: first-step pain VAS, pain subscale of Foot Health
Status Questionnaire.
• Results:

• TrPs in the leg can refer pain to the foot
• TrPs/tightness in the posterior compartment can contribute to
both achilles tendonosis and plantar fasciosis

• At 6 wks, DNl tx was better than sham tx HOWEVER the difference was lower
than the minimally important difference (and large confidence intervals)

• TrPs in the plantar foot can add tension to calcaneal attachments

• Considerations:

• Add adjunctive exercise and MT. DN will not alone fix a patient’s condition,
but provide a window of opportunity to utilize your clinical reasoning and
expertise

• Anterior compartment muscle pain = shin splints
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Trigger Points in the Suboccipital Muscles and Forward Head
Posture in Tension-Type Headache. Fernandez et al. Headache.
2006;46:454-460.

Clinical Reasoning:
Head Ache/Neck Pain & TMJ
• Improving thoracic and cervical
posture is known to improve HAs,
neck pain, and TMD, thus if taut
muscles or TrPs are contributing
factors, DN may be appropriate

• N= 20 subjects with tension HA &
20 subjects w/o HA
• Outcome: HA intensity, duration,
frequency
• Methods: HA diary kept for 4 weeks
and craniovertebral angle
• Results: 65% of subjects with HAs
had active TrPs
• Those with active TrPs had greater
HA frequency and pain levels.
Forward Head Posture correlated
with > number of TrPs

• TrP’s are associated with TMJ
dysfunction in muscle of
mastication

• DN muscles of mastication without
addressing other contributing factors
will not be as beneficial
• Brief overview of studies can provide
some guidance for these conditions
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• Conclusion: Suboccipital active TrPs
and FHP were associated with CTTH
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Referred pain from trapezius muscle trigger points shares similar
characteristics with chronic tension type headache. Fernandez et al.
European J of Pain. 2007;11:475-482

Short-term changes in neck pain, widespread pressure pain sensitivity, and
cervical ROM after TDN in pnts with acute mechanical neck pain: an RCT.
Mojito-Vasquez et al. JOSPT 2014:44 (4), 252-260.

• N= 20 subjects with tension HA and 20 subjects w/o HA
• Outcomes Measures: PPT, referred pain intensities and referred
pain pattern
• Methods: examined both traps for TrPs, referred pain spread to
the same side posterior-lateral aspect of the neck
• Referral to temple in CTTH
• Results: CTTH patients with active TrPs in the trap showed greater
HA intensity, frequency, and duration.
• Conclusion: the referred pain from active TrP in upper trap shared
similar patterns as their habitual HA pain

• N=17
• 2 groups (TDN or no tx/wait list)
• Outcomes at baseline, post-tx 10 min, 1 wk:
• pain pressure thresholds C5-6, 2nd metacarpal, tibialis anterior
• Neck pain intensity
• Cervical spine ROM
• Muscle needled: Upper Trap via “fast-in-and-out” technique, 10-15 mm
deep, multiple directions, 2-3mm pistoning at 1 hz for 25-30 seconds, aiming
for LTR, multiple times without removing from the skin.
• Results: decreased neck pain, increased PPT, increased cervical ROM

114

A proposed diagnostic classification of patients with temporo-mandibular
disorders: Implications for Physical Therapists. Harrison et al. JOSPT, Vol
44 (3) Mar 2014

Short-Term Effects of Dry Needling of Active Myofascial Trigger Points in
the Masseter Muscle in Patients with Temporomandibular Disorders.
Fernandez et al. J of Orofacial Pain. 2010, v 24.

• Group 1: Masticatory Muscle
Disorders (with normal
opening, with limited opening)
• Group 2: Disc Displacement
(with reduction, without
reduction and limited opening,
without reduction without
limited opening)
• Group 3: Joint Dysfunction
(arthralgia, osteoarthritis,
osteoarthrosis)

• N= 12 subjects Dx with
myofascial TMD
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• Outcome: PPT over masseter,
condyle, and pain free jaw
opening
• Methods: 2 treatment sessions ;
2 separate days
• Intervention: DDN (LTR) or sham
into masseter
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Treatment of temporomandibular myofascial pain with deep dry needling.
Gonzalez-Perez et al. Med Oral Patol Oral Cir Bucal. 2012 Sep 1;17(5)e7815

Cadaveric validation of dry needle placement in the lateral pterygoid
muscle. Mesa-Jimenez et al. J of Manual and Physiologic Therapeutics.
Feb; 38(2):145-50.

• N= 36 patients with myofascial pain
• Outcomes: VAS & ROM of mandible
pre, post, 2wk, 1, 2, and 6 mo
• Methods: identified TrP via intraoral
palpation
• Intervention: 3 sessions DN with 1
week between each
• Results: DN resulted in decreased VAS
and increased mandibular mobility
post-tx and was maintained 6 months
out
• Those with greater pain at baseline
responded more

• Objective: To determine if a needle is able to reach the lateral
pterygoid muscle during dry needling
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• Methods: 2 needle placements on 2 fresh donors, followed by block
dissection, and mandible resection
• 1 over zygomatic process
• 1 below zygomatic process

• Results: Superior needle reached belly of superior head. (Inferior
needle reached inferior pterygoid head)
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Thoracic Region
Clinical Reasoning

Treatment of nonspecific thoracic spine pain with trigger point dry
needling and intramuscular electrical stimulation: a case series. Rock and
Rainey. ISJPT; vol9(5); Oct 2014, 699-711
• N = 2 military males aged 27 and 31 with thoracic spinal pain
• Eval = thoracic motor control dysfunction, tissue hypertonicity, +TTP to B
thoracic paraspinals; painful flexion and bilateral rotation; positional changes
to decrease thoracic demand reduced pain
• TX: DN with IES (intramuscular electrical stimulation) x 2 visits to thoracic
paraspinal and multifidi at levels of pain with P-A testing. IES frequency level
4 (1.5 Hz) x 20 min
• Outcomes:
• Subject 1 reduced pain with standing flexion from 6/10 to 2.5/10
• Subject 2 reported “Quite a bit better” on GROC (5/7)
• Subject 2 decreased weight-lifting pain from 4/10 to 2/10
• Both improved 10 deg active thoracic rotation

• Local TrP pain and referral patterns quite common in this area
• Thoracic and cervical motion and position can be implicated in
cervical and thoracic pain, but also in headaches, TMD, and shoulder
pain
• Therefore, muscles you will learn over the thorax can be considered
for needling for many conditions
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• Conclusion: DN of masseter
active TrPs resulted in greater
increases in PPT and pain free
jaw opening compared to sham
needling
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