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Abstract: Myofascial trigger points (MTrPs),
characterized as local hypersensitive points, usually
form a palpable taut band within the skeletal muscle
fibre. Reduced blood flow causing local ischaemia
and hypoxia forms the core of the MTrPs. Several
mechanisms have been suggested to explain the
pain relief of MTrPs by needle stimulation. The
present review aims to understand the physiological
basis of pain production and pain modulation and
management of pain by investigating the general,
neurological and biochemical mechanisms of
action after Dry Needling (DN).
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Introduction

Myofascial pain is one of the most common
examples of musculo-skeletal pain associated with
active and latent myofascial trigger points defined
as a hyperirritable spot in a taught band of skeletal
muscle fibres.”

During the past decades, clinical and scientific
interest in DN has grown exponentially and various
treatment effects are being credited to DN such as
decreased pain, reduced muscle tension, improved
range of motion, muscle strength and coordination
in different musculoskeletal pain in addition to
other neurological disorders like spasticity, muscle
stiffness.®

DN uses a fine solid filiform needle and includes

an immediate reduction in local, referred and
widespread pain though its action differs depending
on locations, needle placement, depth of insertion
and the needle force."®

The mechanism for relief of pain after DN
application is based on potential physiological
processes. The explanation of these processes is
now needed to support the increased evidence of
efficacy of DN.

Pain physiology and modulation

Pain is a complex phenomenon and includes both
sensory discriminative and motivational affective
components. It is a sensory experience that is
accompanied by emotional responses and somatic as
well as autonomic motor adjustments. Presumably
the sensory discriminative component of pain
depends on the Spinothalamic and Trigemino-
thalamic projection to the ventral posterior medial
(VPM) nucleus of the contralateral thalamus.®
This nociceptive information is then transmitted
to the Somatosensory regions (SI and SII) of the
cerebral cortex. Sensory processing at these levels
of the cortex results in (a) the perception of quality
of pain (picking, burning aching); (b) the location
of the painful stimulus (c)the intensity of the pain;
(d) the duration of the pain.?

The motivational affective responses to painful
stimuli include attention and arousal act, somatic
and autonomic reflexes, endocrine responses and
emotional changes. These account collectively
for the unpleasant nature of painful stimuli.
The motivational-affective responses depend
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on activity transmitted in several ascending
pathways including not only the Spinothalamic
and Trigemino-thalamic tract but also the Spino-
reticular and the Spino-mescencephalic tracts.
Several other pathways also connect the spinal
cord directly with limbic areas including amygdala
but without a thalamic relay related to pain
perception.(?

Eventually from the point of view of type of pain
transmission there are dual pathways of pain signals
into the central nervous system. Peripheral pain
fiber that carries fast-sharp pain signals transmitted
in the peripheral nerves to the spinal cord by small
type A 0 fibers at a velocity between 6 and 30 m/sec
and conversely slow-chronic pain is transmitted by
type-C fibers at velocities between 0.5 and 2 m/
sec.!"'2 On entering the spinal cord, the pain signal
takes two pathways to the brain through either the
Neo-Spinothalamic tract (fast pain fibers and the
Paleospinothalamic tract (slow pain fiber). These
pain sensations can be categorized into nociceptive
pain, hyperalgesia and allodynia, referred pain,
neuropathic pain etc.'®

Hyperalgesia and allodynia signify increased
sensitivity of nociceptive afferent fibers. Injured
cells produce pain by releasing chemicals such as
K+ that directly depolarizes nerve terminals and
as a result of it, action potential formed making
nociceptor more responsive. It also releases
bradykinin and substance P, potent substances
to sensitize nociceptive terminals. Moreover
histamine from mast cells, prostaglandin from cell
membrane, serotonin from platelets contribute to
the inflammatory process eventually activating
both A § and C nerve ending.

Substance P along with calcictonin gen-related
peptide (CGRP), a neuropeptide from a nociceptor
after an axon reflex, causes changes in the local
environment producingvasodilatation and change
in the capillary permeability resulting in plasma
extravasations. Besides these, many regulatory
and inflammatory cytokines like interleukin- 1-3,
tumor necrosis factor (TNF), neurotropic factor

like nerve growth factor (NGF) can be released
following local damage."> Furthermore in chronic
pain, enhanced pain facilitation may lead to “Central
sensitization” which plays a synergistic role by
augmenting nociceptive stimulation (hyperalgesia)
followed by a higher pain feeling elicited by
normally non-noxious stimuli (allodynia).(*-1”)

The endogenous opioid system helps to modulate
pain from their ability to inhibit directly the
ascending transmission of nociceptive information
from the spinal cord dorsal horn cells. This system
works through the activation of p, 6 and k receptors
that are widely distributed in both peripheral and
central nervous system related to nociception.'?
They are also able to activate pain control circuit
from the level of midbrain to spinal cord. It can
also block many of the local reflexes that results

from pain signals, especially the withdrawal reflex.
(18)

Melzack and Wall in 1965 published “Gate
theory of pain control” which has been modified
as segmental inhibition where A B fiber can lead
to an inhibition in the spinal cord by blocking
the synaptic transmission between A 6 and C
fibers for their comparative slower information
transmission.!”

Functional aspect of Dry Needling (DN)

The myofascial trigger point function consists
of development of taut band which results in a
formation of abnormal endplate potential due
to excessive acetylcholine (Ach) release in the
neuromuscular junction. This excessive Ach
release produces a sustained sarcomere contraction
that could lead to local ischaemia or hypoxia in the
muscle. 2D

Several researchers tried to postulate the theory of
deactivation of trigger points by Dry Needling.
As per the explanation a ‘Local Twitch response
(LTR)’ makes localized contraction of the affected
muscle fibre after Dry Needling where deep Dry
Needling gives analgesic effect compared to
superficial.®?
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It has been accepted that DN may disrupt the
integrity of dysfunctional end plate. It can
influence the spontaneous electrical activity (SEA)
by eliciting a local twitch response (LTR) or can
effectively suppress SEA when LTR are elicited.
As a result, DN can immediately reduce available
SEA store leading to lesser SEA or LTR which may
alter the length and tension of the muscle fiber thus
stimulating mechanoreceptors.>*2%

Changes in muscle fiber architecture

Dry Needling creates a local stretch in contracting
cytoskeletal structure which causes sarcomere to
return to their relaxation length by reducing the
amount of ‘overlap’ between actin and myosin
fiber muscle.®29

Biochemical changes

Local ischaemia or hypoxia has been proved to
be a reason for taut band formation. Needling
may stimulate release of vasoactive substances
like substance P or CGRP which upon activation
of A 6 and C fiber via flare response lead to local
vasodilatation.” Pain associated with myofascial
trigger point is related to stimulation of a unique
cascade of cytokines that are integral to the
inflammatory response.®® Low Oxygen level
lead to a significant drop in pH that excite muscle
nociceptors.®” At the molecular level, nociceptors
express in ion channels for stimulus transduction
and action potential generation and as a result of it
a large number of receptors for inflammatory and
other mediators can be expressed. These receptors
are coupled to ion channels and often activate
second messenger system that influence ion
channels signal transduction.®” Transient receptor
protein (TRP) is the first cloned nociceptive ion
channel where transient receptor potential cation
channel subfamily V member like TRPV1, TRPV2
or TRPV3 mediates the viscous sensation after
their transcription.©?

Most voltage-gated Na+ channels are blocked
by tetrodotoxin (TTX), many small DRG cells
express TTX resistant (TTX-R), Na+ channels,

in addition to the TTX- Sensitive (TTX-S) Na+
channels. This TTX-R-Na+ currents are influenced
by inflammatory mediators.®? Some acid sensing
ion channels are Na+ channels opened by low pH
which is an important aspect of inflammation and
formation of action potential.®®

Several proteins like hypoxia- inducible factor — 1
o (HIF-1 a) COX-2, vascular endothelial growth
factor (VEGF) found to be active by Dry Needling
may promote angiogenesis, vasodilatation and
alter glucose metabolism in hypoxic tissue.®”

Neurophysiological effect

Peripheral activation of A é and C fibre nociceptors
1s modified by a number of sensitising and analgesic
agents. Local twitch response(LTR) is defined as
an involuntary localized and temporary contraction
in one part of the taut muscle during trigger point
needling. Low twitch response produced by DN
may cause significant lower concentration of
substance P and CGRP. It has been found that DN
in biceps muscles enhanced the B-endorphin levels
in biceps muscle.®*3% Tt has been hypothesized
that site- specific dry needling may be mediated by
segmental inhibitory effects, evoked by selective
stimulation of large myelinated fibre in the
myofascial trigger point.©®

Central sensitization represents an enhancement in
the function of neurons and circuits in nociceptive
pathways caused by increases in membrane
excitability and synaptic efficacy as well as by
reduced inhibition and is the manifestation of
the somatosensory nervous system in response to
activity, inflammation and neural injury.®” In case
of central sensitization, DN may stimulate both
large myelinated fibers (AP and o) and C fibers
indirectly via release of inflammatory mediators
and send positive stimulation to the spinal cord and
can activate higher mediators centers involved in
pain processing.®

Effects of Endogenous opioids

Periaquiductalgray matter (PAG) is a central part of
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the opioid circuitry. DN may act through release of
endogenous opioid that via stimulating nociceptive
fibers may activate the enkephalinergic inhibitory
dorsal horn interneurons. Besides this, serotonergic
and noradrenergic descending inhibitory system
work through stimulation of A 8 fibers.”

Conditioned Pain Modulation (CPM)

Conditioned pain modulation is a paradigm that
has been increasingly used over the past few years
to assess endogenous analgesia capacity in healthy
individuals and pain patients.“” DN may act
through this endogenous pain inhibiting system.“V

Considering all mechanisms and study of dry
needling, it appears that DN acts mostly on highly
complex network of all physiological processes
along with biochemical and cellular evidences.
Central and peripheral network should be taken
principally under consideration to establish its way
of functioning. Researchers should concentrate and
explore to what the other possible physiological
basis could be attributed to Dry Needling so that
the future goal could be aimed to fill in the current
voids.
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