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Abstract: Chronic musculoskeletal pain conditions are among the most common presenting complaints of
patients seeking health care treatments. These chronic pain conditions result in disability, reduced quality
of life, and significant health system economic burdens. Myofascial pain syndrome (MPS) is the most
common chronic musculoskeletal pain condition, and its prevalence increases with age. Given the average
age of individuals globally is increasing as is the average human lifespan, socioeconomic and healthcare
burdens related to MPS will rise in the coming decades. The allopathic medicine standard for treating MPS
is outlined in the Trigger Point Manual, which illustrates >200 of the “most common” myofascial trigger
point (mTrP) locations, their clinical (pain and non-pain) indications, and their myofascial referred-pain
patterns. Though early MPS practitioners typically administered local anesthetic and/or corticosteroid
injections to deactivate mIrPs, the Tiigger Point Manual documents dry needling of mTrPs is similarly
effective. Over the past 2-3 decades In the United States, there has been significant growth of dry needling
skill certification of physical and occupational therapists, who utilize acupuncture needles to deactivate
mTrPs. There has been controversy since the 1970 regarding whether any anatomic and/or physiologic
relationship exists between these “most common” mTrPs and their referred-pain patterns described by
allopathic researchers, and the classical acupuncture points and primary channels described by Traditional
Chinese Medicine some 2,000 years previously. If these “most common” mTrPs and classical acupoints can
be shown to be similar anatomically, clinically, and physiologically, this would not only allow integration
of ancient and contemporary clinical and research databases to optimally treat MPS, but also would have
potential importance in elucidating acupuncture’s mechanisms. This review summarizes prior literature
findings regarding the anatomic, clinical, and physiologic correspondences of the “most common” mTrPs

and classical acupoints, and the clinical and research implications of these relationships.
Keywords: Trigger points; acupuncture points; acupuncture meridians; myofascial referred-pain
Received: 14 August 2021; Accepted: 01 December 2021; Published: 30 March 2022.

doi: 10.21037/lcm-21-47
View this article at: https://dx.doi.org/10.21037/lcm-21-47

Introduction

Chronic musculoskeletal pain conditions are consistently
among the top reasons patients seek advice and treatment
from health care providers (1,2). Musculoskeletal pain afflicts
85% of the population at some point during their lives (3);
and myofascial pain syndrome (MPS) is the most common
musculoskeletal pain condition, having a global prevalence

of 14-47% (4). MPS prevalence increases with age, afflicting
37-65% of individuals ages 30-60 (5,6), and 85% of those
over age 65 (7). In 2019, the United Nations reported that
globally, the percentage of individuals >65 years of age
had increased from 6% to 9% of the total population over
the prior three decades, with that percentage predicted
to rise to 16% by 2050 (8). Chronic musculoskeletal pain
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(including MPS) not only may cause physical disability and
impair the quality of life for afflicted individuals, but also
creates significant economic burdens on national health care
systems. The economic impact of chronic pain in the United
States in 2010 was estimated to be 635 billion dollars, with
pain treatment costs representing approximately half that
total (9). Musculoskeletal pain was determined to be the
second leading health expenditure in Canada (10).

Though there were intermittent reports published by
European physicians regarding muscle pain disorders as
early as the mid-1500%, systematic studies of mTrPs and
their referred-pain patterns largely occurred in the 20"
century, with the term “myofascial trigger point” first
introduced by Travell and Rinzler in 1952 (11). Travell
and Simons were the first authors to fully compile the
existing MPS literature (including their 4+ decades of
MPS research) into a reference textbook- the 1% edition
of the Trigger Point Manual, which was published in
2 separate volumes in 1983 and 1992 (12,13). This reference
illustrates 255 “most common” mTrP locations (all but 2 in
muscles), their clinical uses, and their myofascial referred-
pain patterns. All mTrPs can produce spontaneous pain,
and ~25% of these mTrPs also have associated non-pain
clinical effects described including tinnitus, chronic cough,
and belching/vomiting (12). In the 30 years since the initial
release of the Trigger Point Manual, the subsequent two
editions of this reference text have only added data for
5 new m'TrP locations (14).

The allopathic medicine standard for treating MPS is
outlined in the Trigger Point Manual, which includes mTrP
deactivation with injections, stretches, exercise, nutrition,
medications, and ergonomic/lifestyle modifications. Though
early MPS practitioners typically treated/deactivated
m’IrPs via injections using local anesthetic with or without
corticosteroid, the Trigger Point Manual documents m'TrPs
can also be deactivated by dry needling (12). Within the
past 2 decades In the United States, there has been marked
expansion of myofascial pain dry needling skill certification
from 1 state to 36 states for physical therapists, who utilize
acupuncture needles to deactivate m'IrPs via dry needling
in MPS patient treatments (15,16). Two states now are
also allowing occupational therapist certification for dry
needling (16).

Musculoskeletal and in particular MPS have afflicted
humans throughout history, and mTrPs likely are not
modern discoveries, as the Huangdi Neijing in the 27"
article described similar clinical findings 2,200 years ago:
“The pains of multitude impediment occur at fixed places... at
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times they appear and at times they rest... the wind cold and
dampness settle in the flesh and compress the flesh, making the
fluids coagulate to become froth. The froth is affected by cold and
condenses. The condensation extrudes the textures of the muscles
to make them split. The splitting causes pain and the pain makes
the blood converge. The convergence of the blood produces beat
(inflammation)....” (17).

Practitioners versed in both the acupuncture and
MPS traditions will sense their clinical and physiologic
similarities, though acupuncture and trigger points are
described using vastly different terminologies, and the two
traditions utilize different approaches to needling their
points (12,13,17-19).

There has been controversy since the 1970’ regarding
whether any anatomic, clinical and/or physiologic
relationship exists between these “most common”
mIrPs described by Travell and Simons (and other
MPS researchers) and the classical acupuncture points
and primary channels described by Traditional Chinese
Medicine millennia previously (20-28). If those mTrPs and
classical acupoints can be shown to be similar anatomically,
clinically, and/or physiologically, this not only would
allow integration of ancient and contemporary clinical and
research databases to optimally treat MPS and other non-
pain conditions, but also would have potential importance
in elucidating acupuncture’s mechanisms.

The purpose of this review is to summarize prior
literature findings regarding the anatomic, clinical, and
physiologic correspondences of the “most common” mTrPs
illustrated by Travell and Simons in the 1" edition of the
Trigger Point Manual and classical acupuncture points, and
the clinical implications of these relationships.

History of trigger point to acupuncture point
comparisons

The first attempt to formally compare the MPS and
acupuncture traditions was performed nearly 50 years
ago by Melzack et al. in their 1977 Fournal of Pain article,
which concluded a 71% concordance between mTrPs
and acupuncture points in the treatment of pain disorders
exists (22). That study examined mTrP locations in thorax
as described by three prior research studies (7able I) and
compared them to acupuncture points in terms of anatomic
locations and pain indications (22,29,30,32). There was
partial overlap of the mTrP locations described in those
three studies examined, so only 48 discrete mTrP locations
and their pain indications remained to compare to those of
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Table 1 Trigger points examined and correspondence results from the Melzack ef al. study (22)

Study Number of trigger points Anatomic correspondences Pain indication correspondences
Travell and Rinzler (29) 42 100% 64%
Sola and Kuitert (30) 8 100% 100%
Kennard and Haugen (31) 8 100% 88%

acupuncture points.

Melzack et al’s study found 100% anatomic correspondence
of these 48 mTrP locations to acupuncture point locations,
but the clinical correspondences in treating pain of
these anatomically corresponding trigger-acupuncture
point pairs varied from 64% to 100% (Table 1) in the
3 studies examined (22). The overall 71% correspondence of
trigger and acupuncture points in treating pain disorders led
its authors to postulate that these points represent the same
phenomenon, possibly explained by their having common
underlying neural mechanisms (22).

Melzack et al.’s study’s limitations included that only
48 discrete mTrPs were examined, and its criteria for
correlating acupuncture points to these trigger points was
conceptionally questionable (22). The study arbitrarily
defined the mTrP and acupoint locations it examined as
anatomically corresponding if the points were located
within 3 c¢m of each other—no attempt was made to
determine if the correlated acupuncture points even entered
the muscle of its anatomically corresponding trigger point.

A quarter century later, Birch reviewed the data
and findings of that 1977 study, reaching a nearly
opposite conclusion—that at most there was an 18-19%
correspondence of the trigger and acupuncture points
examined in Melzack er al.’s study, and that conceptually
these mTrPs should have been correlated only to the ashi
class of acupoints (23). Birch opined that of the acupoints
examined in that 1977 study, 61% were “not recommended
at all” and only 19% were “commonly recommended” for the
treatment of pain disorders, and that 44% of those acupoints
were “not recommended for anything” according to the
acupuncture references utilized in his analysis (23). Both
the Shanghai College of Tradition Medicine and Deadman
acupuncture references, however, document that all but 2
classical acupoints (BL-8 and ST-17) do have pain indications
described, which reflect hundreds to thousands of years of
accumulated clinical knowledge and experience (18,19).

The Birch study was incomplete- despite having had
availability to another 200+ “most common” mTrPs’ data
described in the Trigger Point Manual, the Birch study
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only examined 48 m'TrPs for their potential correlation to
acupoints (12,13,23). Birch also opined that mTrPs should
only be compared to ashi points, as ashi points are the
only acupoint type defined by the presence of tenderness
(like mTrPs). This is a conceptually flawed conclusion,
as authoritative acupuncture references and research
studies document that when a viscera or musculoskeletal
area is clinically involved, relevant acupuncture points
characteristically do become tender (19,31,33-36). As
examples, classical or “extra” acupoints may be exquisitely
tender when clinically involved—a patient with lateral
epicondylitis may point to the location of LI-10 or LI-11 as
their ashi (“that’s it) tender point, or patients with sciatica
may point to the location of BL-54 as their ashi point.
The Spiritual Axis itself in Chapter 51 states “...when they
(acupuncture points) are pressed, there should be pain and a sunken
sensation.” (37). Thus, the acupuncture theorists who assert
that classical acupoints should not be correlated to mTrPs
but rather only to ashi points are conceptually incorrect,
and their view is contradicted by multiple authoritative
acupuncture references and scientific studies (23,28,38).

The only systematic comparison of the complete MPS
trigger point database as delineated in the 1" edition of the
Trigger Point Manual to classical acupoints was published in
a 3-part series in 2008-2009 by Dorsher and Fleckenstein
(12,13,25-27). This database was developed in 2006
comparing all 255 of the “most common” m'IrPs illustrated
in the 1" edition of the Trigger Point Manual to classical
acupoints, including their anatomic locations, their clinical
(pain and non-pain) indications, and their physiologic
relationships (myofascial referred-pain to primary channel
distributions). This database was validated at the University
of Munich by Dr. Dominik Irnich’s research group in
2006-2007 (25) using multiple authoritative anatomic,
MPS, and acupuncture references (12,13,18,19,39-41).
Eachou Chen’s cross-sectional acupuncture point anatomy
atlas (42) provided additional, definitive confirmation that
any anatomically proximate “most common” trigger point
and classical acupuncture point pairs found in this analysis
influence the same muscles (or muscle regions).
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This 2006 database found that for the 255 “most
common” mTrPs in 135 muscles illustrated in the 1" edition
of the Trigger Point Manual, there was an anatomically
corresponding classical acupuncture point in >93%
(238/255) of instances (25). “Anatomically corresponding”
was defined as being present when a classical acupoint
location was anatomically proximate to a “most common”
mIrP illustrated location and entered the same muscle
region of that mTrP (12,13,25).

Of those 238 anatomically corresponding trigger-
acupuncture point pairs found in the study, 221 (94%) had
similar regional pain indications described by the Tiigger
Point Manual and acupuncture references (12,13,18,19,26).
The statistical odds that this could occur by chance is
infinitesimally small (~1/2%*").

The Trigger Point Manual describes non-pain
(somatovisceral) effects for 60 (24%) of the 255 “most
common” mTrPs illustrated therein, including tinnitus,
chronic cough, and dizziness (12,13). The 2006 database
documents that those 60 mTrPs’ somatovisceral effects
were similar to those described for their “anatomically
corresponding” classical acupoints in 56/60 (93 %)
instances (26). The statistical odds that this could occur by
chance is infinitesimally small (~1/2°).

The 2006 database also examined the relationships of
m’TrP myofascial referred-pain distributions illustrated in
the Trigger Point Manual to those of the primary channels for
each of the 238 anatomically corresponding “most common”
trigger point- acupuncture point pairs found (12,13,27). 17
of those mTrPs (“cardiac arrhythmia”, “belch button”, and
“causes diarrhea” mTrPs) have no referred-pain patterns
described by the Trigger Point Manual (12). Of the remaining
221 anatomically corresponding trigger-acupuncture point
pairs, 201 (91%) demonstrated correspondences (overlaps)
of their referred-pain and primary channel distributions
(12,13,27). Again, the statistical odds that their distributions
would overlap by chance is infinitesimally small (~1/2°"").

Overall, the 2006 mTrP-acupoint database evidences
that the “most common” mTiPs illustrated in the 1™ edition
of the Trigger Point Manual have fundamental similarities
to classical acupoints in terms of their anatomic locations,
clinical (pain and non-pain) indications, and physiologic
(referred-pain to Channel distribution) properties,
confirming the conclusions of Melzack et al.’s 1977 study
(22,25-27). The 2006 database’s findings of marked (>90%)
clinical and physiologic correspondences of “anatomically
corresponding” trigger-acupuncture point pairs furthers
that their anatomic correspondences are extremely unlikely
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to represent chance findings (<1/2°° <1 in 7 trillion odds
statistically).

The limitations of these three studies based on the 2006
trigger-acupuncture point database include that the results
are correlational, though the “most common” mIrP and
classical acupoint location comparisons were independently
validated and extensive anatomic verification using
authoritative anatomic atlases and acupuncture anatomy
references. Also, the 2006 database used the acupuncture
references of Deadman and the Shanghai College of
Traditional Medicine to determine classical acupuncture
point pain and non-pain indications, which differed from
the acupuncture references used by Melzack er 4l’s and
Birch’s studies (18,19,22,23).

Discussion

Melzack et al’s 1977 study (22) opined that acupuncture
points and Channels are conceptual and without scientific
evidence, as opposed to trigger points that are “grounded
in science”. In reality, there has never been a proven
pathoanatomic basis for trigger points (22,43). While
ultrasound elastography may be helpful to identify m'TrP
areas, to date there is no “gold standard” objective method
(i.e., pathology, imaging) to definitively identify mTrPs (44).

The 255 “most common” mTrP locations illustrated
in the 1" edition of the Trigger Point Manual along with
their pain/non-pain indications and myofascial referred-
pain patterns reflect the most frequent and arguably the
most clinically important mTrP locations, based on Travell
and Simons’ 4+ decades of clinical experience/research and
their synthesis of prior MPS literature cited within that
reference (12,13). These “most common” mTrP locations
were never meant to be considered the only mTrP locations
in the body, as explicitly stated by those authors in the
first volume of the Trigger Point Manual (12). There have
been only 5 additional “common” mTrP locations with
illustrated referred-pain patterns added in subsequent
editions of the Tiigger Point Manual, despite the publication
of >17,000 scientific papers regarding MPS since the initial
publication of the Trigger Point Manual 40 years ago (14,45).
This suggests that there have been few other “common”
mTrP locations subsequently found in this extensive MPS
literature base.

Some researchers have implied that in contrast to the
well-described classical acupoint locations, mTrPs are not
well localized (18,19,23). The locations of “common” mTrP
locations as described by Travell and Simons are illustrated
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Figure 1 Chest/thoracic trigger point locations as illustrated by 3 different myofascial pain research groups in the 1940’ and 1950%. Cardiac

patient “trigger zones” per Travell and Rinzler are shown as blue “X”s and those per Kennard and Haugen shown as green “X”s (29,31).

Neck/shoulder/arm pain “trigger zones” per Sola and Kuitert (30) are shown as red “X”s. Note all these independent researchers illustrated

rather precise localizations of these “trigger zones” and that there is partial overlap of these 3 researchers’ illustrated “trigger zones”.

with “X”’s in specific muscle locations (12,13). Other early
MPS researchers also illustrated focal muscle areas where
they located “trigger zones” in their studies, not the more
general muscle localizations shown in the 3" (latest) edition
of the Trigger Point Manual (14,29,30,32) (Figure I).

Thus, the “most common” mTrP locations as illustrated
by Travell and Simons in the 1* edition of the Tigger Point
Manual not only are well localized, but also are the only
mTrPs with specific referred-pain patterns and clinical
indications (including non-pain uses) described (12,13).

Analogous to the 255 “most common” trigger points,
the 361 classical acupoints are not the only acupuncture
points described. The Shanghai College of Medicine
acupuncture reference describes hundreds of other
acupoints including the “miscellaneous” and “new” points,
which are mostly non-channel in location, as well as the
ashi class of acupoints (18). The classical acupoints can be
conceptualized as being the most commonly used and/or
clinically important acupuncture points, based on hundreds
to thousands of years of clinical practice observations by
countless acupuncturists. Recall that 349/361 (95%) of
the classical acupoints were described by 282 CE in the
Systematic Classic of Acupuncture and Moxibustion, including
49 midline acupoints (18).

As previously outlined, authoritative acupuncture

© Longhua Chinese Medicine. All rights reserved.

references as well as the Spiritual Axis itself document the
importance of finding the presence of classical acupoint
tenderness for points associated with injury/illness (19,35-37).
Contemporary research studies confirm sensitization of
acupuncture points associated with injury/illness (18,31,33,34).

Thus, there is a plausible conceptual basis for comparing
the “most common” mTrPs and classical acupoints both in
terms of their anatomic locations, clinical indications, and
physiologic properties.

The marked difference between the pain treatment
correspondences calculated for the same 48 trigger-
acupuncture point pairs examined in both the Melzack er a/.
and Birch studies (71% vs. 18-19%, respectively) might
partly be explained by the differing acupuncture references
each study used (22,23). More likely, the difference is
related to the methodology Birch utilized—i.e., determining
whether the multiple acupuncture references “commonly
recommended” the correlated acupuncture points for
treating pain or not (23). That study’s report that 61% of
the correlated acupoints are “not recommended at all for
the treatment of pain” is implausible, as both the Shanghai
College of Traditional Medicine and Deadman acupuncture
references document that all but 2 classical acupuncture
points (BL-8 and ST-17) do have pain indications described
(18,19). These acupuncture point pain indications reflect
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Figure 2 Myofascial referred-pain data use to validate/replicate the acupuncture primary channels (Lung channel shown in white and

Bladder channel shown in blue). Trigger points shown as white “X™s and their referred-pain patterns in red, with solid red representing

intense referred-pain and red dots representing lesser referred-pain.

hundreds to thousands of years of accumulated clinical
knowledge and experience of countless acupuncturists.
Whether or not the pain indication of a given classical
acupoint is “commonly recommended” or not is irrelevant-
that pain indication exists and should have been used for
the correlation analysis. In fact, all 35 acupuncture points
correlated to m'TrPs in Melzack et al.’s study do have pain
indications described by these two acupuncture references,
so these acupoints’ pain indications correlated to those
of m'IrPs in 31/35 (89%) of comparisons (18,19,22).
This result is comparable to the 94% pain indication
correspondences of the “most common” mTrPs and classical
acupoints found by Dorsher and Fleckenstein’s study (26).
Further, the overwhelming (93%) clinical correspondences
of these anatomically corresponding trigger-acupuncture
point pairs in treating non-pain conditions found by the
2006 database provides further evidence of the clinical/
physiologic similarities of these points (26).

The >90% correspondences found of the myofascial
referred-pain and Primary channel distributions of these
anatomically corresponding trigger-acupoint pairs provides

© Longhua Chinese Medicine. All rights reserved.

additional physiologic evidence of these point pairs’
fundamental similarities (27). These findings not only
provide independent physiologic evidence that generating
myofascial referred-pain during dry needling of mTrPs
and the spread of needle sensation (¢7) during acupuncture
needle stimulation likely are describing the same physiologic
phenomenon, but also that this mTrP referred-pain data
can be used to provide physiologic validation of primary
channel theory, as shown in Figure 2 (46).

Figure 2 demonstrates that the “most common” m'TrPs
that anatomically correspond to Bladder (BL) classical
acupoints in the 2006 database have referred-pain
distributions that follow the Bladder channel distribution,
and when summed together serve to replicate the course
of the Bladder channel from the frontal region of the head
all the way down to the fifth toe (25,27,46). Similarly,
mTrPs that anatomically correspond to Lung (LU)
classical acupoints have referred-pain distributions along
the anterior chest and anterolateral upper extremity in a
Lung channel distribution, and when summed together
serve to replicate the course of the Lung channel from the
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Figure 3 Neuroanatomic basis for the clinical and physiologic
similarities found for anatomically corresponding “most common”
trigger and classical acupuncture point pairs. Comparison of the
needle trajectories for reaching these points through muscle (MPS)
versus between fascial layers (acupuncture) with needle insertions.

MPS, myofascial pain syndrome.

anterior chest down the arm to the thumb (25,27,46). Other
examples of how myofascial referred-pain distributions can
be used to validate other Primary channels are available in
the medical literature (46). These findings provide even
further physiologic evidence that the similarities of the
referred-pain and channel distributions for anatomically
corresponding trigger-acupuncture point pairs found in the
2006 database are not chance findings (27).

The Dorsher and Fleckenstein (25,26) and Melzack
et al. (22) studies both found strong correspondences of
common trigger points and acupuncture points anatomically
(93-100%) and in the treatment of pain (71-94%)
(22,25,26). Both studies came to similar conclusions
regarding the potential anatomic/physiologic mechanisms
for these correspondences: “trigger points and acupuncture
points for pain, though discovered independently and
labeled differently, represent the same phenomenon and
can be explained in terms of the same underlying neural
mechanisms” (22). A plausible anatomic and physiologic
basis for these pain indication similarities as well as other
clinical and physiologic similarities has been offered
previously, as shown in Figure 3 27).

Figure 3 demonstrates that whether an acupuncture
needle is inserted between bone, tendon, or muscles to
reach the “true” location of a classical acupoint, or whether
a myofascial pain specialist inserts a needle into/through a
muscle belly to reach a “most common” m'IrP location and
invoke a “twitch response”, the needle tips likely meet at the
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neurovascular bundles coursing through the intermuscular
layers of the body or at motor end plate of muscles near the
needle tips (12). Then the “twitch response” can be readily
explained to be a fasciculation of muscle fibers innervated
by the nerve (or motor endplate) that is mechanically
depolarized by the needle tips (47-50). There has been
recent anatomic evidence published demonstrating the close
anatomic relationship of the “most common” m'TrP locations
to cranial and peripheral nerve branches where they enter the
abductor hallucis, gluteus maximus, and trapezius muscles
(51,52). This is consistent with Simons ez 4/’s findings that
motor endplate noise is significantly more prevalent at
trigger point locations than in sites outside of a trigger point
location but within the motor endplate zone: “endplate noise
seems to be characteristic of, but is not restricted to, the
region of a myofascial trigger point” (53). Those findings
have been confirmed independently by Couppé et 4l. and Ge
et al. (54,55).

Conclusions

The 255 “most common” trigger points illustrated
in the 1° edition of the Trigger Point Manual are
fundamentally similar to classical acupuncture points
anatomically, clinically (pain and non-pain indications), and
physiologically (myofascial referred-pain to primary channel
distributions). These mTrPs’ referred-pain distributions
can even be utilized to reproduce the distributions of the
primary channels, thus serving to validate channel theory.
These multiple correspondences of these trigger and
acupuncture points strongly evidence that they are likely
describing the same clinical phenomenon, as Melzack ez a/.
had suggested 45 years ago, and are probably united by
common underlying neurologic mechanisms. These 255
“most common” trigger points illustrated in the 1™ edition
of the Trigger Point Manual can be then viewed as a partial
contemporary rediscovery of the anatomic and clinical
findings of the acupuncture tradition thousands of years
before, though with differing “languages” and needling
techniques.

Myofascial pain practitioners can benefit by the 2,000+ years
of accumulated clinical experience and knowledge contained in
the acupuncture tradition database. Conversely, acupuncturists
can benefit by the clinical research, scientific techniques,
and data outlined by the MPS database. Integration of these
ancient and contemporary clinical and research databases
together could serve to optimize the treatment of MPS as
well as other non-pain conditions and have importance in
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elucidating myofascial pain’s and acupuncture’s anatomic
and/or physiologic mechanisms, with common neurologic
mechanisms likely uniting both traditions. Finally, this
reviews’ findings may have important implications regarding
appropriate educational standards for dry needling training
and certification statutes.
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