Dry Needling in Orthopedic Physical Therapy Practice

Note: This is an uncorrected Proof

Jan Dommerholt, PT, MPS

NOTE: Consistent with ethical guide-
lines, the author wishes to disclose that
he is co-founder and co-program direc-
tor of the Janet G.Travell, MD Seminar
Series®, the only US-based continuing
education program that offers courses
for physical therapists in the technique
of dry needling. Readers, check with
your own state practice acts on the use
of this technique.

INTRODUCTION

Orthopedic physical therapists employ
a wide range of intervention strategies to
reduce patients’ pain and improve func-
tion. From time to time, new treatment
approaches are being introduced to the
field of physical therapy. The arrival of
manual therapy in the United States is a
good example. Although for several
decades, manual physical therapy was
already an essential part of the scope of
orthopedic physical therapy practice in
Europe, New Zealand and Australia, manual
therapy did not make its debut in the
United States until the 1960s.! Initially
many US state boards of physical therapy
opposed the use of manual therapy. In
spite of the early resistance, manual physi-
cal therapy has become a mainstream treat-
ment approach. Manual therapy tech-
niques are now taught in academic pro-
grams and continuing education courses.
During the past few years, physical thera-
pists, the APTA, and the AAOMPT even have
had to defend the right to practice manual
therapy especially when challenged by the
chiropractic community! A similar devel-
opment is in progress with the relatively
new technique of dry needling. While
some physical therapy state boards have
already decided that dry needling falls
within the scope of physical therapy prac-
tice, others are still more hesitant. The goal
of this paper is to introduce the American
orthopedic physical therapy community to
the technique of dry needling.

DRY NEEDLING

Dry needling is commonly used by
physical therapists around the world. For
example, in Canada, many provinces allow
physical therapists to use dry needling
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techniques. In Spain, several universities
offer academic programs that include dry
needling courses. The University of Castilla
- La Mancha offers a postgraduate degree in
conservative and invasive physical therapy.
At the University of Valencia, dry needling
is included in the curriculum of the mas-
ter’s degree program in manipulative phys-
ical therapy. In Switzerland, dry needling
courses are offered via the accredited con-
tinuing education program of the
‘Interessengemeinschaft fiir Manuelle
Triggerpunkt Therapie’ (Society for Manual
Trigger Point Therapy). Physical therapists
in the UK are increasingly being trained in
joint injection techniques.*

In the United States, dry needling is not
included in physical therapy educational
curricula and relatively few physical thera-
pists employ the technique. Dry needling
is erroneously assumed to fall under the
scopes of medical practice or oriental
medicine and acupuncture. However,
physical therapy state boards of Maryland,
New Hampshire, New Mexico,and Virginia
have already ruled that dry needling does
fall within the scope of physical therapy in
those states. The Tennessee Board of
Occupational and Physical Therapy
recently rejected dry needling by physical
therapists. The general counsel of the
Illinois Department of Regulation advised
that dry needling would not fall within the
scope of practice of physical therapy but
should be covered by the board of
acupuncture. In the mean time, physical
therapists who are adequately trained in
the technique of dry needling are success-
fully employing the technique with a wide
variety of patients.

DRY NEEDLING TECHNIQUES

Several dry needling approaches have
been developed based on different indi-
vidual theories, insights, and hypotheses.
The 3 main schools of dry needling are
presented: the myofascial trigger point
model, the radiculopathy model, and the
spinal segmental sensitization model.

Myofascial Trigger Point Model

Dry needling is used primarily in the
treatment of myofascial trigger points
(MTrPs), defined as “hyperirritable spots in
skeletal muscle associated with hypersensi-
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tive palpable nodules in a taut band”* The
MTtPs are the hallmark characteristic of
myofascial pain syndrome (MPS). A recent
survey of physician members of the
American Pain Society showed general
agreement that MPS is a distinct syndrome.*
Throughout the history of manual physical
therapy, MPS and MTtPs have received little
or no attention, although several studies
have demonstrated that MTrPs are com-
monly seen in acute and chronic pain con-
ditions, and in nearly all orthopedic condi-
tions. > Vecchiet and colleagues demon-
strated that acute pain following exercise
or sports participation is often due to
acutely painful MTrPs. Myofascial trigger
points are often responsible for complaints
of pain in persons with hip osteoarthritis,
pain with cervical disc lesions,” pain with
TMD,* pelvic pain,” headaches,” epi-
condylitis," etc. Hendler and Kozikowski
concluded that MPS is the most commonly
missed diagnoses in chronic pain patients."
A brief review of the current knowledge of
MTrPs and MPS is indicated to better under-
stand the place of dry needling within
orthopaedic physical therapy.

Already during the early 1940s, Dr.
Janet Travell (1901-1997) realized the
importance of MPS and MTrPs. Recent
insights in the nature, etiology, and neuro-
physiology of MTrPs and their associated
symptoms have propelled the interest in
the diagnosis and treatment of persons
with MPS worldwide. The mechanism
that underlies the development of MTrPs
is not known, but altered activity of the
motor end plate, or neuromuscular junc-
tion, is most likely. Changes in acetyl-
choline receptor (AChR) activity, in the
number of receptors, and changes in
acetylcholinesterase (AChE) activity are
consistent with known mechanisms of
end plate function, and could explain the
changes in end plate activity that occur in
the MTrP. There is a marked increase in
the frequency of miniature end plate
potential activity at the point of maxi-
mum tenderness in the taut band in the
human, and in the neuromuscular junc-
tion end plate zone of the taut band in the
rabbit model and in humans.

Normally, ACh is broken down by
AChE. Preliminary results of studies by
Shah and associates at the National
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Institutes of Health indicate that a number
of biochemical alterations are commonly
found at the active MTrP site using micro-
dialysis sampling techniques.'> Among the
changes found are elevated ACh and calci-
tonin gene-related peptide (CGRP) levels,
and lowered pH when compared to inac-
tive (asymptomatic) MTrPs and to normal
controls.” The combination of increased
levels of CGRP and lowered pH suggest
that the milieu of a MTrP is too acidic for
ACHhE to function efficiently. The possible
implications for the development of
MTrPs is outside the scope of this article
and will be addressed in a future article."
The administration of botulinum toxin can
block the release of ACh, and is therefore
now widely used in the management of
chronic and persistent MPS.

Abnormal end plate noise (EPN) associ-
ated with MTrPs can be visualized with
electromyography using a monopolar
teflon-coated needle electrode and a slow
insertion technique.”™'® Active MTrPs are
spontaneously painful, refer pain to more
distant locations, and cause muscle weak-
ness, mechanical range of motion restric-
tions, and several autonomic phenomena.
One of the unique features of MTtPs is the
phenomenon of the local twitch response
(LTR), which is an involuntary spinal cord
reflex contraction of the contracted muscle
fibers in a taut band following palpation or
needling of the band or trigger point."” The
LTR can be visualized with needle elec-
tromyography and ultrasonography.'s"

To make a diagnosis of MPS, the mini-
mum essential features that need to be
present are the taut band, an exquisitely
tender spot in the taut band, and the
patient’s recognition of the pain com-
plaint by pressure on the tender nodule.”
Simons, Travell, and Simons add a painful
limit to stretch range of motion as the
fourth essential criterion.” Referred pain,
the LTR, and the electromyographic
demonstration of end plate noise are con-
firmatory observations and not essential
for the clinical diagnosis.

From a biomechanical perspective,
National Institutes of Health researchers
Wang and Yu hypothesized that MTtPs are
severely contracted sarcomeres whereby
myosin filaments literally get stuck in titin
gel at the Z-band of the sarcomere
(Figures 1 and 2).*' Titin is the largest
known protein that connects the Z-band
with myosin filaments within a sarcom-
ere. Approximately 90% of titin consists
of 244 repeating copies of fibronectin

type III and immunoglobin domains,
which may contribute to the sticky nature
of titin once muscle fibers are contracted.

Histological studies have confirmed the
presence of extreme sacromere contrac-
tions, resulting in localized tissue
hypoxia.** Bruckle and colleagues estab-
lished that the local oxygen saturation at a
MTrP site is less than 5% of normal.®
Hypoxia leads to the release of local
release of several nociceptive chemicals,
including bradykinin, CGRP, and substance
P among others, which have been detected
in abnormal high concentrations at
MTrPs."” Bradykinin is a nociceptive agent
that stimulates the release of tumor necros-
ing factor and interleukins, some of which
in turn can stimulate the further release of
bradykinin. Calcitonin gene-related pep-
tide modulates synaptic transmission at the
neuromuscular junction by inhibiting the
expression of AChE, which is another likely
mechanism that contributes to the exces-
sively high concentration of ACh.

Split fibers, ragged red fibers, type II
fiber atrophy, and fibers with a moth-
eaten appearance have been detected in
MTrPs.>? Ragged red fibers and moth-
eaten fibers are also associated with mus-
cle ischemia and represent an accumula-
tion of mitochondria or a change in the
distribution of mitochondria or the sarco-
tubular system respectively.

Combining these various lines of
research, it can be concluded that MTrPs
function as peripheral nociceptors that
can initiate, accentuate, and maintain the
process of central sensitizaton.”* As a
source of peripheral nociceptive input,
MTrPs are capable of unmasking sleeping
receptors in the dorsal horn, resulting in
spatial summation and the appearance of
new receptive fields, which clinically are
identified as areas of referred pain. The
MTrPs are commonly associated with
other pain states and diagnoses, including
complex regional pain syndrome, and
should be considered in the clinical man-
agement.” Treatment of MTrPs is only
one of the components of the therapeutic
program, and does not replace other ther-
apeutic measures, such as joint mobiliza-
tions, posture training, strengthening, etc.
As MTrPs are easily accessible to trained
hands, inactivating MTrPs is one of the
most effective and fastest means to
reduce pain. Dry needling is the most
precise method currently available.

Myofascial trigger points can be identi-
fied by palpation only. There are no other
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diagnostic tests that can accurately iden-
tify an MTrP, although new methodologies
using piezoelectric shockwave emitters
are being explored.* Excellent inter-rater
reliability has been established. ** *
Simons, Travell, and Simons describe 2 pal-
pation techniques for the proper identifi-
cation of MTrPs. A flat palpation tech-
nique is used for example with palpation
of the infraspinatus, the masseter, tempo-
ralis, and lower trapezius. A pincher pal-
pation technique is used for example with
palpation of the sternocleidomastoid, the
upper trapezius, and the gastrocnemius.

Trigger point dry needling

Janet Travell pioneered the use of
MTrP injections that eventually led to the
development of dry needling. Her first
paper describing MTrP injection tech-
niques was published in 1942, followed
by many others. Together with Dr. David
Simons she wrote the 2-volume Trigger
Point Manual.>*® Many studies have con-
firmed the benefits of trigger point injec-
tions even though a recent review article
could not demonstrate clinical efficacy
beyond placebo.”” In 1979 Lewit con-
firmed that the effects of needling were
primarily due to mechanical stimulation
of a MTrP with the needle.*® Dry needling
of a MTrP using an acupuncture needle
caused immediate analgesia in nearly 87%
of needle sites. In over 31% of cases, the
analgesia was permanent. Twenty percent
had several months of pain relief, 22% sev-
eral weeks, and 11% several days.
Fourteen percent had no relief at all.*

Dry needling an MTrP is most effec-
tive, when local twitch responses (LTR)
are elicited.®® A LTR has been shown to
inhibit abnormal end plate noise. Current
(unpublished) research strongly suggests
that a LTR is essential in altering the
chemical milieu of an MTrP (Shah, 2004,
personal communication). Patients com-
monly describe an immediate reduction
or elimination of the pain complaint after
eliciting LTRs. Once the pain is reduced,
patients can start active stretching,
strengthening, and stabilization programs.
Eliciting a LTR with dry needling is usually
a rather painful procedure. Post- needling
soreness may last for 1 to 2 days, but can
easily be distinguished from the original
pain complaint. Patients with chronic
pain frequently report to have received
previous trigger point injections; how-
ever, many state that they never experi-
enced LTRs. Accurate needling requires
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clinical familiarity with MTrPs and excel-
lent palpation skills.

Dr. Peter Baldry has adopted the Travell
and Simons trigger point model, but
prefers a gentler and less mechanistic
approach to needling MTrPs when possi-
ble. According to Baldry, using a superfi-
cial needling technique is nearly always
effective. With superficial dry needling, the
needle is placed in the skin and cutaneous
tissues overlying an MTrP. Baldry agrees
that both superficial and deep dry needling
have their place in the management of
MTrPs.*> A recent study confirmed that
both superficial and deep dry needling are
effective with dry needling having a
stronger and more immediate effect.

Radiculopathy Model

In Canada, Dr. Chan Gunn developed his
‘radiculopathy model’ and coined the term
‘intramuscular stimulation’ instead of dry
needling.** Gunn has expressed the belief
that myofascial pain is always secondary to
peripheral neuropathy or radiculopathy
and therefore, myofascial pain would
always be a reflection of neuropathic pain
in the musculoskeletal system. Because of
muscle shortening, which in this model is
always due to neuropathy, ‘supersensitive
nociceptors’ may be compressed, leading to
pain. The radiculopathy model is based on
Cannon and Rosenblueth’s “Law of
Denervation” According to this law, the
function and integrity of innervated struc-
tures is dependent upon the free flow of
nerve impulses to provide a regulatory or
trophic effect. When the flow of nerve
impulses is restricted, the innervated struc-
tures become atrophic, highly irritable, and
supersensitive. Striated muscles are thought
to be the most sensitive innervated struc-
tures and according to Gunn, become the
“key to myofascial pain of neuropathic ori-
gin” Because of the neuropathic supersen-
sitivity, Gunn states that muscle fibers “can
overreact to a wide variety of chemical and
physical inputs including stretch and pres-
sure” The mechanical effects of muscle
shortening may result in commonly seen
conditions, such as tendonitis, arthralgia,
and osteoarthritis. Shortening of the
paraspinal muscles is thought to perpetuate
radiculopathy by disc compression, nar-
rowing of the intervertebral foramina, or by
direct pressure on the nerve root.

Gunn found that the most effective
treatment points are always located close
to the muscle motor points or musculo-
tendinous junctions. They are distributed
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in a segmental or myotomal fashion in
muscles supplied by the primary anterior
and posterior rami. In Gunn’s model,
MTrPs do not play an important role.
Because the primary posterior rami are
segmentally involved in the muscles of
the paraspinal region, including the multi-
fidi, and the primary anterior rami with
the remainder of the myotome, the treat-
ment must always include the paraspinal
muscles as well as the more peripheral
muscles. Gunn found that the tender
points usually coincide with painful pal-
pable muscle bands in shortened and con-
tracted muscles. He suggests that nerve
root dysfunction is particularly due to
spondylotic changes. He maintains that
relatively minor injuries would not result
in severe pain that continues beyond a
‘reasonable’ period, unless the nerve root
would already be in a sensitized state
prior to the injury.

Gunn’s assessment technique is based
on the evaluation of specific motor, sen-
sory,and trophic changes. The main objec-
tive of the initial examination is to deter-
mine which levels of neuropathic dys-
function are present in a given individual.
The examination is rather limited and
does not include standard medical and
physical therapy evaluation techniques,
including common orthopedic or neuro-
logical tests, laboratory tests, electromyo-
graphic or nerve conduction tests or radi-
ologic tests, such as MRI, CT scan, or even
X-rays. Motor changes are assessed
through a few functional motor tests and
through systematic palpation of the skin
and muscle bands along the spine and in
the peripheral muscles of the involved
myotomes. Gunn emphasizes to assess
trophic changes in the paraspinal regions
segmentally corresponding to the area of
dysfunction. Trophic changes may include
orange peel skin (peau d’orange), der-
matomal hair loss, differences in skin folds,
and moisture levels (dry vs. moist skin).**

Unfortunately, Gunn’s radiculopathy
model as a hypothesis to explain chronic
musculoskeletal pain has not really been
developed beyond its initial inception in
1973. Although Gunn has published
numerous interesting case reports and
review articles restating his opinions, most
components of the model have not been
subjected to scientific investigations and
verification. In fact, many of Gunn’s under-
lying assumptions are contradicted by
more recent research findings. For exam-
ple, Gunn’s notion that persistent nocicep-
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tive input is uncommon contradicts many
recent neurophysiological studies confirm-
ing that persistent and even relative brief
nociceptive input can result in pain pro-
ducing plastic dorsal horn changes.

The major contributions of Gunn to
the field of MPS and dry needling are the
emphasis on segmental dysfunction and
the suggestion that neuropathy may be a
possible cause of myofascial dysfunction.
Certainly with regard to motor dysfunc-
tion associated with MPS, the combined
impact of the primary anterior and poste-
rior rami is an important consideration.
For example, from a segmental perspec-
tive, it would be likely to see dysfunction
of the C5-C6 paraspinal muscles when
MTrPs are present in the more peripheral
infraspinatus muscle.

The Spinal Segmental Sensitization
Model

The Spinal Segmental Sensitization
Model is developed by Dr.Andrew Fischer
and combines aspects of Travell and
Simons’ trigger point model and Gunn’s
radiculopathy model.* Fischer proposes
that the “pentad of the vicious cycle of dis-
copathy, paraspinal muscle spasm and
radiculopathy” consists of paraspinal mus-
cle spasm frequently responsible for com-
pression of the nerve root, narrowing of
the foraminal space, and a sprain of the
supraspinous ligament with radicular
involvement. Fischer advocates a compre-
hensive medical evaluation. According to
Fischer, the most effective methods for
relief of musculoskeletal pain include
preinjection blocks, needle and infiltration
of tender spots and trigger points, somatic
blocks, spray and stretch methods, and
relaxation exercises. Based on empirical
observations, Fischer routinely infiltrates
the supraspinous ligament, which “inacti-
vates tender spots/trigger points in the
corresponding myotome, relaxing the taut
bands, and increasing the pressure pain
thresholds as documented by algometry.”
The MTrP injections with Fischer’s
needling and infiltration technique are
thought to “mechanically break up abnor-
mal tissue” and “a layer of edema” The
main differences between Fischer’s and
Gunn’s approach are the extent of the
physical examination, the use of injection
needles by Fischer, and acupuncture nee-
dles by Gunn, Fischer’s recognition of the
importance of MTrPs, and the infiltration
of the supraspinous ligament.
Furthermore, Fischer’s model seems more



dynamic. He has integrated many new
research findings into his approach; for
example, Fischer acknowledges that cen-
tral sensitization is often due to ongoing
peripheral nociceptive input. Fischer’s
proposed interventions use multiple injec-
tion techniques and are therefore not that
useful for physical therapists. As far is
known, the Maryland Board of Physical
Therapy Examiners is the only physical
therapy board that has ruled that physical
therapists may perform MTrP injections.

MECHANISMS OF DRY NEEDLING

Although muscle needling techniques
have been used for thousands of years in
the practice of acupuncture, there is still
much uncertainty about their underlying
mechanisms. The acupuncture literature
may provide some answers, however, due
to its metaphysical and philosophical
nature, it is difficult to apply traditional
acupuncture principles to the practice of
using acupuncture needles in the treat-
ment of MPS.

Mechanical Effects

Dry needling of an MTrP may mechan-
ically disrupt the integrity of the dysfunc-
tional motor end plates. From a mechani-
cal point of view, needling of MTrPs may
be related to the extremely shortened sar-
comeres. It is plausible that an accurately
placed needle provides a localized stretch
to the contracted cytoskeletal structures,
which may disentangle the myosin fila-
ments from the titin gel at the Z-band.
This would allow the sarcomere to
resume its resting length by reducing the
degree of overlap between actin and
myosin filaments.

If indeed a needle can mechanically
stretch the local muscle fiber, it would be
beneficial to rotate the needle during
insertion. Rotating the needle results in
winding of connective tissue around the
needle, which clinically is experienced as a
‘needle grasp. Comparisons between the
orientation of collagen following needle
insertions with and without needle rota-
tion demonstrated that the collagen bun-
dles were straighter and more nearly paral-
lel to each other after needle rotation.*
Langevin and colleagues report that brief
mechanical stimulation can induce actin
cytoskeleton reorganization and increases
in proto-oncogenes expression, including
cFos and tumor necrosing factor and inter-
leukins.** Moving the needle up and down
as is done with needling of a MTrP may be

sufficient to cause a needle grasp and a
resultant LTR. As a result of mechanical
stimulation, group II fibers will register a
change in total fiber length, which may
activate the gate control system by block-
ing nociceptive input from the MTrP and
hence cause alleviation of pain.*

The mechanical pressure exerted via
the needle also may electrically polarize
the connective tissue and muscle. A phys-
ical characteristic of collagen fibers is
their intrinsic piezoelectricity, a property
that allows tissues to transform mechani-
cal stress into electrical activity necessary
for tissue remodeling, possibly contribut-
ing to the LTR.”

Neurophysiologic Effects

In his arguments in favor of neuro-
physiological explanations of the effects
of dry needling, Baldry concludes that
with the superficial dry needling tech-
nique, A-nerve fibers (group III) will be
stimulated for as long as 72 hours after
needle insertion. Prolonged stimulation
of the sensory afferent A-nerve fibers may
activate the enkephalinergic inhibitory
dorsal horn interneurons, which would
imply that superficial dry needling causes
opioid mediated pain suppression.*

Another possible mechanism of super-
ficial dry needling is the activation of the
serotonergic and noradrenergic descend-
ing inhibitory systems, which would block
any incoming noxious stimulus into the
dorsal horn. The activation of the
enkephalinergic, serotonergic, and nora-
drenergic descending inhibitory systems
occurs with dry needle stimulation of A-
nerve fibers anywhere in the body.* Skin
and muscle needle stimulation of A- and
C- (group IV) afferent fibers in anes-
thetized rats was capable of producing an
increase in cortical cerebral blood flow,
which was thought to be due to a reflex
response of the afferent pathway, includ-
ing group I and IV afferent nerves and the
efferent intrinsic nerve pathway, including
cholinergic vasodilators.*®  Superficial
needling of certain acupuncture points in
patients with chronic pain showed similar
changes in cerebral blood flow.*

Gunn’s and Fischer techniques of
needling both the paraspinal muscles and
peripheral muscles belonging to the same
myotome, appear to be supported by sev-
eral animal studies. For example, Takeshige
and Sato determined that both direct
needling into the gastrocnemius muscle
and into the ipsilateral L5 paraspinal mus-
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cles of a guinea pig resulted in significant
recovery of the circulation, after ischemia
was introduced to the muscle using tetanic
muscle stimulation.” They also confirmed
that needling of acupuncture points and
non-acupuncture points involved the
descending pain inhibitory system,
although the actual afferent pathways
were distinctly different. Acupuncture
analgesia involved the medial hypothala-
mic arcuate nucleus of the descending pain
inhibitory system, while non-acupuncture
analgesia involved the anterior part of the
hypothalamic arcuate nucleus. In both
kinds of needle stimulation, the posterior
hypothalamic arcuate nucleus was
involved. There is no research to date that
clarifies the role of the descending pain
inhibitory system with needling of MTrPs.

Chemical Effects

The studies by Shah and colleagues
demonstrated that the increased levels of
various chemicals, such as bradykinin,
CGRP, substance P, and others, at MTrPs
are immediately corrected by eliciting a
LTR with an acupuncture needle.
Although it is not known what happens
to these chemicals when a needle is
inserted into the MTrP, there is now
strong albeit unpublished data that sug-
gest that eliciting a LTR is essential .’

STATUTORY CONSIDERATIONS
Whether from a legal or statutory per-
spective, physical therapists can perform
dry needling techniques, has not been
considered in most states. However, a
review of all state physical therapy
statutes suggests that in nearly all states
the argument can be made, that dry
needling would fall within the scope of
practice of physical therapy as a form of
mechanical stimulation and neuro-modu-
lation. Physical therapy state board of
Maryland, New Mexico, New Hampshire,
and Virginia have officially determined
that dry needling falls within the scope of
physical therapy practice in those states.
Dry needling by physical therapists must
be regulated by state boards of physical ther-
apy and not by state boards of acupuncture
or oriental medicine. Dry needling is not
equivalent to acupuncture and should not be
considered a form of acupuncture. For
example, the New Mexico Acupuncture and
Oriental Medicine Practice Act® defines
acupuncture as “the use of needles inserted
into and removed from the human body and
the use of other devices, modalities and pro-
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cedures at specific locations on the body for
the prevention, cure or correction of any dis-
ease, illness, injury, pain, or other condition
by controlling and regulating the flow and
balance of energy and functioning of the
person to restore and maintain health”

Obviously, dry needling involves the
use of needles inserted into and removed
from the human body; however, that is
the only similarity between dry needling
and acupuncture. Similarly, if a hammer
is associated with carpenters, do
plumbers become carpenters every time
they use a hammer? The objective of dry
needling is not to control and regulate
the flow and balance of energy and is not
based on Eastern esoteric and metaphys-
ical concepts. The fact that needles are
being used in the practice of dry
needling does not imply that an acupunc-
ture board would automatically have
jurisdiction over such practice. If so,
physicians and nurses would also need to
conform to the statutes of acupuncture,
as they also “insert and remove needles.”

Many boards of physical therapy in the
United States have adopted a variation of
the “Model Practice Act for Physical
Therapy” developed by the Federation of
State Boards of Physical Therapy
(http://www.fsbpt.org).  Neither the
Model Practice Act or any of the actual
state practice acts address whether dry
needling falls within the scope of physical
therapy practice. However, based on the
definitions of physical therapy practice,
dry needling may well fall within the
scope of practice in nearly all states. The
respective statutes commonly include
statements like “the practice of physical
therapy means administering treatment
by mechanical devices,” “mechanical
modalities,” or “mechanical stimulation.
Exclusions to the practice of physical ther-
apy are frequently defined as “the use of
roentgen rays and radioactive materials for
diagnosis and therapeutic purposes, the
use of electricity for surgical purposes,
and the diagnosis of disease” Most state
physical therapy acts do not specifically
prohibit the use of needles.

Whether physical therapists are legally
allowed to penetrate the skin has been
addressed in few statutes and usually only

in the context of performing electromyo-
graphy and nerve conduction tests. The
Model Practice Act does include “electro-
diagnostic and electrophysiologic tests
and measures.” For example, the Missouri
Revised Statutes® indicate that “physical
therapy [...] does not include the use of
invasive tests,” yet, the statutes state
specifically “physical therapists may per-
form electromyography and nerve con-
duction test” even though they “may not
interpret the results” The California
Physical Therapy Act’ does address the
issue of “tissue penetration:” “A physical
therapist may, upon specified authoriza-
tion of a physician and surgeon, perform
tissue penetration for the purpose of eval-
uating neuromuscular performance as
part of the practice of physical therapy
[...] provided the physical therapist is cer-
tified by the board to perform tissue pen-
etration and provided the physical thera-
pist does not develop or make diagnostic
or prognostic interpretations of the data
obtained” It is not clear whether the
California practice act would allow dry
needling at this time. In any case, it
appears that physical therapists would
need to be certified by the board to per-
form tissue perforation.

The definition of physical therapy prac-
tice in the 2004 Florida Statutes® includes
“the performance of acupuncture only
upon compliance with the criteria set
forth by the Board of Medicine, when no
penetration of the skin occurs.”The Florida
board does not indicate how acupuncture
or for that matter, dry needling, would be
performed without penetrating the skin
and this remains a mystery. Interestingly,
the physical therapy practice act in Florida

> New Mexico Statutes Annotated
1978, Chapter 61, Professional and
Occupational Licenses, Article 14A,
Acupuncture and Oriental Medicine
Practice, 3, Definitions
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" New Mexico Statutes Annotated
1978, Chapter 61, Professional and
Occupational Licenses, Article 14A,
Acupuncture and Oriental Medicine
Practice, 3, Definitions

¢ Missouri Revised Statutes, Chapter
334, Physicians and Surgeons -
Therapists - Athletic Trainers, Section
334.500, Definitions

¢ California Business and Professions
Code, Division 2, Healing Arts,
Chapter 5.7, Physical Therapy, Section
2620.5

¢ The 2003 Florida Statutes, Title XXXII,
Regulation of  Professions and
Occupations, Chapter 486, Physical
Therapy Act,Section 486.021, Definitions,
11, Practice of Physical Therapy
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does include “the performance of elec-
tromyography as an aid to the diagnosis of
any human condition.”

In order to practice dry needling,
physical therapists would have to be able
to demonstrate competence or adequate
training in the examination and treat-
ment of persons with MPS and in the
technique of dry needling. Many statutes
address the issue of competence by
including language like “a physical thera-
pist shall not perform any procedure or
function for which he is by virtue of edu-
cation or training not competent to per-
form” Obviously, physical therapists
employing dry needling must have excel-
lent knowledge of anatomy and be very
familiar with the indications, contraindi-
cations, and precautions.

In summary, most physical therapy
practice acts may allow dry needling,
according to the various definitions of
“practice of physical therapy” Whether
individual state boards would interpret
their statutes in a similar fashion as the
Maryland, New Mexico, New Hampshire,
and Virginia physical therapy state
boards have, remains to be seen.

REFERENCES

1. Paris SV. A history of manipulative
therapy through the ages and up to
the current controversy in the United
States. ] Manual Manip Ther. 2000;8
(2):66-77.

2. Baker R, et al. A Clinical Guideline for
the Use of InjectionTtherapy by
Physiotherapists. London:The Chartered
Society of Physiotherapy;2001.

3. Simons DG, Travell JG, Simons LS.
Travell and Simons’ Myofascial Pain
and Dysfunction; the Trigger Point
Manual. 2nd ed. Baltimore, Md:
Williams & Wilkins; 1999.

4. Harden RN, Bruehl SP, Gass S, Niemiec
C,Barbick B. Signs and symptoms of the
myofascial pain syndrome: a national
survey of pain management providers.
Clin J Pain. 2000;16(1):64-72.

5. Dommerholt J. Muscle pain syn-
dromes. In: Myofascial Manipulation.
Cantu RI, Grodin AJ, ed. Gaithersburg,
Md:Aspen; 2001:93-140.

6. Bajaj P, et al. Trigger points in patients
with lower limb osteoarthritis. J
Musculoskeletal Pain. 2001;9(3):17-33.

7. Hsueh, TC, Yu S, Kuan TS, Hong CZ.
Association of active myofascial trigger
points and cervical disc lesions. J
Formos Med Assoc. 1998;97(3):174-180.



8. Kleier DJ. Referred pain from a
myofascial trigger point mimicking
pain of endodontic origin. J Endod.
1985;11(9):408-411.

9. Ling FW, Slocumb JC. Use of trigger
point injections in chronic pelvic
pain. Obstet Gynecol Clin North Am.
1993;20(4):809-815.

10.Mennell J. Myofascial trigger points as
a cause of headaches. ] Manipulative
Physiol Ther.1989;12(4):308-313.

11.Simunovic Z. Low level laser therapy
with trigger points technique: a clini-
cal study on 243 patients. J Clin Laser
Med Surg. 1996;14(4):163-167.

12.Hendler NH, Kozikowski JG. Overlooked
physical diagnoses in chronic pain
patients  involved in litigation.
Psychosomatics. 1993;34(6):494-501.

13.Shah J, et al. A novel microanalytical
technique for assaying soft tissue
demonstrates significant quantitative
biomechanical differences in 3 clini-
cally distinct groups: normal, latient
and active. Arch Phys Med Rebabil.
2003;84:A4.

14. Gerwin, RD, Dommerholt J, Shah J. An
expansion of Simon’s integrated hypoth-
esis of trigger point formation. Curr
Pain Headache Rep.In press 2004.

15.Simons, DG, Hong C-Z, Simons LS.
Endplate potentials are common to
midfiber myofascial trigger points. Am J
Phys Med Rebabil.2002;81(3):212-222.

16.Couppé C, et al. Spontaneous needle
electromyographic activity in myofas-
cial trigger points in the infraspinatus
muscle: A blinded assessment. J
Musculoskeletal Pain.2001;(3):7-17.

17.Hong C-Z,Yu J. Spontaneous electrical
activity of rabbit trigger spot after
transection of spinal cord and periph-
eral nerve. J Musculoskeletal Pain.
1998;6(4):45-58.

18. Gerwi RD, Duranleau D. Ultrasound iden-
tification of the myofascial trigger point.
Muscle Nerve. 1997;20(6):767-768.

19.Hong C-Z, Torigoe Y. Electro-
physiological characteristics of local-
ized twitch responses in responsive taut
bands of rabbit skeletal muscle. J
Musculoskeletal Pain. 1994;2:17-43.

20.Gerwin RD, Shannon S, Hong CZ,
Hubbard D, Gervitz R. Interrater relia-
bility in myofascial trigger point exam-
ination. Pain. 1997;69(1-2):65-73.

21.Wang K, Yu L. Emerging Concepts of
Muscle Contraction and Clinical
Implications for Mpyofascial Pain
syndrome (abstract). In: Focus on

Pain. Mesa, Ariz: Janet G. Travell, MD
Seminar Series™; 2000.

22.Windisch A, Reitinger A, Traxler H, et al.
Morphology and histochemistry of
myogelosis. Clin Anat. 1999;12(4):266-
271.

23.Briickle W, Suckfull M, Fleckenstein W,
Weiss C,Muller W. Gewebe-pO2-Messung
in der verspannten Riickenmuskulatur
(m. erector spinae). Z Rbeumaltol.
1990;49:208-216.

24.Mense S,Hoheisel U.New developments
in the understanding of the pathophysi-
ology of muscle pain. J Musculoskeletal
Pain.1999;7(1/2):13-24.

25.Dommerholt J. Complex regional pain
syndrome; part 1: history, diagnostic
criteria and etiology. J Bodywork
Movement Ther. In press 2004.

26.Bauermeister W. The diagnosis and
treatment of myofascial trigger points
using shockwaves. In: Myopain.
Munich: Haworth; 2004.

27.Sciotti VM, Mittak VL, DiMarco L, et al.
Clinical precision of myofascial trig-
ger point location in the trapezius
muscle. Pain.2001;93(3):259-266.

28.Travell,JG, Simons DG. Myofascial
Pain and Dysfunction: The Trigger
Point Manual. Vol. 2. Baltimore, Md:
Williams & Wilkins; 1992.

29.Cummings TM, White AR. Needling
therapies in the management of
myofascial trigger point pain: a sys-
tematic review. Arch Phys Med
Rebabil. 2001;82(7):986-992.

30.Lewit K.The needle effect in the relief
of myofascial pain. Pain.1979;6:83-90.

31.Hong CZ. Lidocaine injection versus
dry needling to myofascial trigger
point. The importance of the local
twitch response. Am J Phbys Med
Rebabil. 1994;73(4):256-263.

32.Baldry PE. Myofascial Pain and
Fibromyalgia Syndromes.Edinburgh:
Churchill Livingstone; 2001.

33.Ceccherelli E Rigoni MT, Gagliardi G,
Ruzzante L. Comparison between
superficial and deep acupuncture in the
treatment of lumbar myofascial pain: a
double-blind randomized controlled
study. Clin J Pain.2002;18:149-153.

34.Gunn CC. The Gunn Approach to the
Treatment of Chronic Pain.2™ ed. New
York, NY: Churchill Livingstone; 1997.

35.Fischer AA. Treatment of myofascial
pain. J Musculoskeletal Pain. 1999;7
(1/2):131-142.

36.Langevin HM, Churchill DL, Cipolla
MJ. Mechanical signaling through con-

20

nective tissue: a mechanism for the
therapeutic effect of acupuncture.
Faseb J.2001;15(12):2275-2282.
37.Liboff AR. Bioelectromagnetic fields and
acupuncture. J Altern Complement
Med. 1997;3(Suppl 1):S77-S87.
38.Uchida S, Kagitani E Suzuki A, et al.
Effect of acupuncture-like stimulation
on cortical cerebral blood flow in
anesthetized rats. Jpn J Physiol.
2000;50(5):495-507.
39.Alavi A, et al. Neuroimaging of
acupuncture in patients with chronic
pain. J Altern Complement Med.
1997;3(Suppl 1): S47-S53.
40.Takeshige C, Sato M. Comparisons of
pain relief mechanisms between
needling to the muscle, static mag-
netic field, external qigong and
needling to the acupuncture point.
Acupunct Electrother Res. 1996;21
(2):119-131.

Jan Dommerholt, Pain & Rehab-
ilitation Medicine, Bethesda, MD. Jan can
be reached via email at dommerholt@
painpoints.com.

I+1Band A f1Band I141Band
; : M Band
—>
Actin(] Titin() H Zone Mpyosin([] Zilinel

Figure 1. Schematic representation
of a normal sarcomere.
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Figure 2. Schematic representation
of a MTrP with myosin filaments lit-
erally stuck in titin gel at the Z-line
(after Wang K, Yu L. Emerging
Concepts of Muscle Contraction and
Clinical Implications for Myofascial
Pain Syndrome. Presented at Focus
on Pain 2000, Mesa, AZ: Janet G.
Travell, MD Seminar Series’™.)
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