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Trigger points and sensitized acupoints: same
book, different covers?
Mingsheng Sun1, Mingxiao Yang2, Jing Rong1, Xingsha Ma1, Hui Zheng1, Dingjun Cai1, Ling Zhao1,∗,
Fanrong Liang1,∗

Abstract
Acupoints and trigger points in traditional Chinese medicine represent two different minimally invasive therapy systems-based,
respectively, on traditional acupuncture and dry needles. Many studies argue that trigger points and traditional acupoints are
conceptually similar because they generally have identical locations on the human body. However, whether trigger points contribute
to the formation of the traditional acupuncture technique is controversial. Althoughmany relevant studies have been conducted, this
controversy continues to hinder the development of both disciplines. Recently, researchers of Chinese acupuncture have proposed
the “acupoint sensitization” theory, which postulates that traditional acupoints may be sensitized by diseases, environments, and
therapies. This turns them into a “sensitized state.” Recent studies suggest that trigger points and sensitized acupoints share similar
biological properties. To clarify the above-mentioned confusion, we reviewed relevant studies on these two concepts and attempted
to analyze their relationship. In this paper, we provide a general summary of acupoint sensitization theory and sensitized acupoints.
We then compare trigger points with sensitized acupoints by categorizing their similarities and differences, including location and
range, pathological morphology, pain perception, surface temperature effects, and bioelectrical properties. We believe that,
because trigger points and sensitized acupoints have many shared properties, they might constitute “the same book with different
covers.”
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1 Introduction

In 2017, the American Alliance for Professional Acupunc-
ture Safety published a white paper on dry needling (DN)
and acupuncture[1–3] that states that DN is an integral part
of traditional acupuncture. However, there is much dispute
among scientific researchers over whether DN is a part of
traditional acupuncture. This is an old debate that has
hindered the development of both disciplines. The white
paper thoroughly analyzed the similarities and differences
between DN and acupuncture from different aspects, such
as intervention methods and stimulation locations. Prior to
that, extensive comparisons hadbeenmade between trigger
points (TrPs) and traditional acupoints[4–10]. Some experts
consider that TrPs are acupoints[11] whereas others think
that the two termsmight be identical and used interchange-
ably in regards to anatomy[12–13]. Still more, other groups
believe that the terms were derived from vastly different
concepts[14].

Previous studies have discussed the differences between
TrPs and acupoints, but they focused mainly on the
correlation between location and anatomy. The similarities
in their biological and functional characteristics have received
less attention compared to their relationship with sensitized
acupoints (SeAs). Thus, the controversy remains unsolved.
The sensitization of acupoints stems from a cutting-edge

theory proposed recently in the field of acupoint specificity,
which is a special subfield of acupoints. Many studies on
acupoint sensitization are available; they propose that the
acupoints have plasticity[15] that could better guide clinical
diagnosis and treatment. The potential features of the
acupoint sensitization process have considerable similari-
ties with the biological and functional characteristics of
TrPs. We extensively and comprehensively searched two
English electronic databases (Medline and Embase) and
two Chinese databases (CNKI and CBM) to collect
potential literatures from their inceptions to July 2021.
This review aims to provide a renewed understanding of the
relationship between TrPs and acupoints (Figure 1).

2 Concepts of TrPs and SeAs

2.1 Trigger points

TrPs are the main stimulation points in DN. They are
derived mainly from pain-sensitive points identified in
modern medical research. They also represent points on
the surface of the body that have a decreased pain
threshold. TrPs were defined by Stedman as specific points
that could feel pain from palpation or when pressure is
applied on the body[16]. TrPs are a kind of local
hypersensitive tender point located in the palpable taut
bands of skeletal muscles[14] and are often associated with
visceral[17] and myofascial pain[18]. When pressure is
applied, they cause a feeling of local pain or referred pain
from a distant area.
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2.2 Sensitized acupoints

An acupoint reflects the body’s internal organs and
meridians of the qi, invisible vital energy in traditional
Chinese medicine (TCM) theory that performs in special
parts of the body surface. According to TCM theory,
acupoints are reflection points of diseases and the main
locations for treatment[19]. Studies have shown that
acupoints can be sensitized and are able to change in
function and size; they have the functional characteristic
of being able to switch from a relatively silent state to a
relatively active state[15,20–21]. Based on this, the Chinese
acupuncture research community proposed the sensitized
acupoints theory. The manifestation of acupoint sensiti-
zation is that relevant acupoints exhibit biological
characteristics, such as an expanded acupoint area,
decreased pain threshold, abnormal temperature, and
lowered bioelectrical resistance. Our latest study described
the characteristics of elevated skin temperature at SeAs in
patients with knee osteoarthritis[22].

3 Pathophysiologic mechanisms of TrPs and SeAs

3.1 Location and range

There are overlaps between TrPs and acupoint locations
on the body surface. Travell and Simons[14] systematically
cataloged 255 common TrPs in the 1980s, which
promoted the recognition and popularization of TrPs.
By comparing acupoints with TrPs, Dorsher[23] found a
95% overlap between the points used in acupuncture and
DN to treat painful diseases. In addition, the location and
range of myofascial pain were associated closely with the
distribution of meridians, with an overlap of 90%. In
further research, they examined acupoints and the muscles
located within a 2-cm range around TrPs; they found that
in 255 common TrPs, 238 (93.3%) of them anatomically
mapped to acupoints[12–13]. They identified a number of

pain indications (up to 97%) and somatovisceral
indications (up to 93%) of common TrPs that anatomi-
cally correspond to classical acupoints. Acupoints and
TrPs tend to have the same positions and anatomical
structures, which can be interpreted according to potential
neural mechanisms that could form the structural basis of
how TrPs are similar to SeAs.
Some studies suggest that the effective area of TrPs and

SeAs can expand. Melzack et al.[24] compared 56 TrPs
with traditional acupoints that are used primarily to treat
local pain. They found that all 56 TrPs were within 3 cm
of the acupoint, and about 71% of TrPs had the same
pain indications as the acupoints. The reason for this
deviation might be that the study compared TrPs with
non-SeAs rather than SeAs. Studies have shown that
activating TrPs extends the range of tenderness[25–26],
with the area within 2 cm of TrPs presenting a low pain
threshold. Qi et al.[20] found that the range of sensitized
traditional acupoints could be extended to 2 cun (about 4
cm) depending on disease conditions. The extended SeAs
may be related to the expansion of ectopic synapses[15].
Our clinical study of 916 patients with knee osteoarthri-
tis confirmed the expansion of the SeA range, which is
manifested mainly by a relative tendency of the pain-
sensitive points to concentrate around acupoints[27].
Thus, TrPs and SeAs were not located at fixed points
but were distributed in a certain area; the range of TrPs
and SeAs can expand similarly. Research has demon-
strated that the receptive field of dorsal horn neurons can
expand after prolonged strong stimulation of the
receptive field of acupoints[28–29].
TrPs are likely to contribute to the spatial spread of pain

and hyperalgesia of generalized stress, and active TrPs are
associated with muscle nociception. Activation of painful
activity from TrPs in the dorsal horn neurons leads to
sensitization of the central nervous system, which causes
hyperalgesia and pain to appear. Therefore, the pain

Figure 1. Research idea diagram.
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spreads to the remote and greater regions of the body, and
is not limited to local tenderness at the trigger point[30].
The cause for the widening of the painful, sensitive areas
of TrPs and SeAs might be centralized sensitization.

3.2 Tissue morphology

The change in tissue morphology of TrPs on the body
surface is almost consistent with SeAs. TrPs are nodules
with morphological changes. The Myofascial Pain and
Dysfunction: Trigger Point Manual[31] states that TrPs are
attached to a response (pain) point where muscle strength
is not completely fixed[32–34]. These points are described as
“highly hyperirritable spots around skeletal muscle
fascia,” and are associated with palpable nodules in taut
bands of muscle fiber.
Acupoints have two major functions: diagnosis and

treatment. The diagnostic function of acupoints relies
mainly on the change of acupoint morphology. This
function reflects not only limb (external) diseases but
also visceral (internal) diseases. When the body is in the
disease state, there are several morphological develop-
ments in SeAs, such as nodules, pimples, uplift, dimplings,
and skin color changes[35–36] (Figure 2).
TrPs and SeAs can also reflect both external and internal

diseases[9,17]. Using ultrasonography[37–39], the tissue
around TrPs was shown to be thicker and harder,
compared with the surrounding normal tissue. Scholars
of acupoint studies have reported tissue thickening around
SeAs as well[40–41]. These changes may be the results of
distinctive organized structural changes in TrPs and SeAs.
Hudspith et al.[42] demonstrated that visceral and somatic
nociceptive inputs converge on the same dorsal horn
neurons and reflexively cause somatic muscle spasms

(subcutaneous or muscle induration). Receptive field
stimulation can extend the receptive field of dorsal horn
neurons[43]. These results suggest that the neurons of the
dorsal horn are central to the widening of the distribution
range and changing of the morphological structures of
TrPs and SeAs.

3.3 Pain perception

TrPs and SeAs seem to be involved in the mechanism that
reduces the pain threshold and leads to pain sensitivity.
Pressure pain is one of the main manifestations of TrPs[44]. In
1988, Fisher created measurement methods and tools
(pressure instruments) to determine the pain threshold of
TrPs and quantify the pain threshold.Many researchers have
used thismethod to studyTrPs and acupoints. The evaluation
of TrPs by this pressure instrument has demonstrated that it is
a highly sensitive and reliable tool[45–46].
It has been argued that the relationship between mutual

pain and external pressure on TrPs is linear; that is, the
increase in pressure is directly proportional to the increase
in pain[47]. However, this relationship showed non-linear
in normal muscle. Usually, the pain will increase until a
threshold is reached with normal muscle pressure. When
the pressure pain thresholds (PPT) of TrPs and non-TrP
areas were compared[48–50], researchers found that the
pain threshold of TrPs was significantly decreased[51], and
more sensitivity to pain was found in TrPs compared to
the surrounding tissues[44].
Researchers also measured the PPT of acupoints. The

results indicated that, in patients, the PPTs are significant-
ly different in SeAs versus non-SeAs or in SeAs versus non-
acupoints. However, the PPTs were roughly similar in
acupoints versus non-acupoints in healthy controls[52–53].

Figure 2. Pathophysiologic characteristics of SeAs.
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From these results, we can infer that if the body is diseased,
some SeAs will be sensitized and manifest pressure pain;
otherwise, they will be identical to normal tissues.
Studies have shown that the incidence of pressure pain

in SeAs is significantly higher during the menstrual period
than the non-menstrual period in patients with primary
dysmenorrhea[54]. Furthermore, during the menstrual
period, the pain threshold for SeAs in patients is relatively
lower than that for the same acupoints in healthy subjects.
The mechanism underlying the decreased pain threshold
in SeAs may be related to an increase in algogenic
substances in the SeAs[15,55].
In summary of the normal conditions, TrPs will not be

palpable, and SeAs will not manifest change in their pain
threshold. If the body condition changes, as in sickness, the
pain threshold decreases due to sensitization, andwill slowly
return to a healthy state after effective treatment[56-57].

3.3.1 Neuropathological mechanism
Studies have suggested a scientific explanation for the
pathophysiology of TrPs[58–59]: the mechanism that causes
the formation of TrPs is a central sensitization in the spinal
cord. The chronic pain of many myofascial pain
syndromes is associated with neuroplasticity and central
sensitization; the latter refers to the increased sensitivity of
nociceptor neurons in the central nervous system. This is
affected by information from the body and is the result of
changes caused by nerve damage. Research on the
mechanism of acupoints is currently in the hypothetical
stage and has not yet been fully confirmed. However,
according to the hypothesis of acupoints sensitization, it is
now generally believed that “acupoints sensitization is the
external manifestation of central sensitization[15].”
One probable mechanism is that the nociceptive input

from the viscera or the exterior through the dorsal root
ganglion neurons activates the onward movement to the
dorsal horn of the cells or backward to the periphery. The
spinal cord dorsal horn impulse that is transmitted
forward through the interneurons activates the other
dorsal root ganglion cells. Then, the impulse outflows in a
backward direction to the periphery through dorsal root
reflexes. In addition, there is branching among the dorsal
root ganglion cells. The viscera afferent impulse outflows
backwardly to the periphery as an axonal reflex in the
branches. The central sensitization mechanism of TrPs is
proposed to be similar.

3.3.2 Biochemical mechanisms
Researchers have found that there are increased concen-
trations of bradykinin, calcitonin gene-related peptide
(CGRP), P-substance (SP), tumor necrosis factor-a,
interleukin-1b, serotonin (5-HT), and norepinephrine in
TrPs[60–61]. However, non-TrPs do not possess these
biochemical properties[60,62]. Studies have also found
higher concentrations of 5-HT, histamine (HA), and SP in
SeAs, as compared to non-SeAs[21,55]. These findings
indicate that the material bases of TrPs are similar to those
of SeAs. Inflammatory substances, such as SP and CGRP,
cause hemangiectasis and plasmexhidrosis; SP further
stimulates the aggregation and degranulation of mast
cells, which releases algogenic substances such as HA and
5-HT and results in hyperalgesia in the local skin[15,55,63–
66]. These substances might be the common biochemical
bases that reduce the pain threshold of TrPs and SeAs, and
their increases could show that there is a similar sensitized
micro-physicochemical environment between TrPs and

SeAs. That they have substance bases in common provides
further evidence that TrPs are similar to SeAs.

3.4 Body surface temperature

Temperature is a vital sign of the human body. Studies
have reported that the temperature of TrPs is significantly
higher than that of non-TrPs. In the case of myofascial
TrPs, these present as a hyperradiative surface of heat,
with the propagation of the signal along with the referred
pain site[67]. The temperature of SeAs will change while
there are pathological changes in the body. Studies have
found a significantly higher occurrence of temperature-
sensitive acupoints when the body has a disease[68–70]. In
addition, disease-related SeAs present significantly higher
temperatures than non-acupoints. Ovechkin et al.[71–72]

found an obvious difference in temperature between SeAs
and the surrounding region. They also found that
temperature can reflect the severity of a disease. The
temperature detected with a thermal image detector has
shown that, in visceral illnesses such as those in the heart,
lung, and stomach, the temperature of the corresponding
acupoints are abnormal; this indicates that temperature
can mirror the physiological and pathological phenomena
of organs after the acupoints related to the disease are
sensitized[69,73–74].
The use of high-sensitivity temperature points achieves a

better effect in the treatment[75]. Using an infrared thermal
imager to observe temperature changes in the acupoint
Hegu (LI 4) and non-acupoints after needling acupoint,
researchers found that the temperature of each fingertip
and metacarpal midpoint increased significantly; the
temperature did not rise at non-acupoints[76]. From this,
it can be inferred that the adjustment of local temperature
in acupoints is superior to that in non-acupoints, which
may be the reason why SeAs have an improved curative
effect. According to TCM theory, diseases emerge from
cold and heat syndromes. In the heat syndrome, the
temperature increases; in the cold syndrome, it
decreases[77]. Therefore, changes in acupoint temperature
may be related to SeA performance; the same occurs with
TrP temperature changes. However, further study is
needed to document the regularity and characteristics of
temperature changes between cold and heat.
Research has shown that a change in point temperature

will return to normal if effective action is taken. Kruse and
Christiansen[50] found that if TrPs are pressed, the
temperature will drop by 0.6°C. While it is difficult to
define the severity of myofascitis using the temperature
from 15 minutes after pressing TrPs, thermography may
be able to play an important role in the clinical
differentiation of myofascitis. Similar temperature effects
were found by Seixas et al.[78]. It was shown that there is
an obvious temperature difference before and after
needling SeAs, which can reduce the body temperature
that increases after acupuncture[79–80]. In addition,
acupuncturing SeAs can drop the temperature of SeAs
by about 0.1°C to 1.1°C[74]. Studies suggest that the
surface temperature changes in TrPs and SeAs may be
associated with autonomic nerve and metabolic
changes[81–83].

3.5 Bioelectrical properties

Researchers have found that the trigger-point skin
resistance is reduced compared with the surrounding
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tissues[49,84]. This decrease in skin resistance is related to
activation of the sympathetic nervous system. Acupoints
are reported to have the electrical characteristics of “low
resistance, high capacitance.”
Becker et al.[85] found that about half of the acupoints

have measurable electrical properties, which confirms that
the properties of acupoints can be quantified.However, the
study did not state whether the included volunteers
possessed the disease characteristics of the studied
meridians; this makes the correspondence between the
research results and traditional acupuncture points incom-
plete. The electrical properties of the acupointsmight reflect
the specificity of their physiological function and patholog-
ical changes in the body; the diagnostic coincidence rate
does have clinical significance[86]. Some scholars used
resistance measurements of heart-related acupoints in the
diagnosis of heart disease. They found that these points had
high diagnostic accuracy[87]. Based on these results, it has
been suggested that bioelectrical impedance analysis could
estimate the composition of acupuncture points according
to the acupoint status. This finding could be used as a new
acupoint evaluation method[88].
However, one study reported that there was low

acupoint skin resistance in healthy people as well[89].
These results may indicate that the resistance measure-
ment method is not yet developed enough for the
resistance data to be reliable. Further scientific and
technological developments should allow the establish-
ment of standards for quantifying acupoint sensitization,
measuring the resistance of SeAs more accurately, and
evaluating the relationship between them.
The reason for the change in acupoint resistance might

be related to the level of nitric oxide (NO) and expression
of the nitric oxide synthase (NOS) protein in the skin tissue
of acupoints. Exogenous NO and NOS inhibitors can
promote the synthesis and release of norepinephrine in the
skin tissue of acupoints, which increases sympathetic
nerve activity and reduces the electrical resistance at
acupoints[90]. Shah et al.[64] found that increasing
sensitized substances at TrPs resulted in greater local
blood flow and sweat secretion through stimulation of the
autonomic nervous system. The increase in sweat content
may also explain the changes in skin resistance.

4 Discussion

Peripheral stimulation therapy is receiving an increasing
amount of attention due to the progress of the National
Institutes of Health Common Fund’s “Stimulating Periph-
eral Activity to Relieve Conditions (SPARC)” project. One
key aspect for progress is the proper choice of the stimulus

points, among which TrPs and SeAs undoubtedly have the
most potential as personalized targets.
TrPs andSeAs have similar or even identical performance

characteristics (Table 1). They also show an extremely high
correlation in the clinical application; both can reflect
clinical diseases. The states of TrPs are a characteristic
manifestation of the myofascial syndrome[18] and reflect
some visceral diseases[17]. The conditions of SeAs are
associated with diseases of the meridians and organs. Both
TrPs and SeAs can be used in clinical treatment and TrPs
and SeAs whose location overlap may have similar
therapeutic effects. The appropriate stimulation of TrPs
and SeAs can produce characteristic responses, such as the
twitch response and sensory conduction at the SeAs[91],
which can maximize efficacy. The latest research[92]

published in Nature provides a reliable neuroanatomical
basis for the therapeutic effects of acupoints. The
therapeutic effect of acupuncture should no longer be
regarded as a placebo effect. Furthermore, a fundamental
study[93] found that stimulating SeAs can lead to greater
activation of central neurons (such as wide dynamic range
neurons, dorsal column nuclei, the subnucleus reticularis
dorsalis, and the thalamic ventroposterolateral nucleus).
The mechanism of SeAs and TrPs activities may be the
activation of a humoral endocrine: an immune response
that results in an amplification cascade effect that can
enhance clinical treatments.
We cannot deny that TrPs are acupuncture points just

because the theoretical sources between TrPs and known
acupoints differ. Eventually, the differences between them
might not matter at a functional level. Likewise, we cannot
assert that TrPs are SeAs merely because TrPs possess
acupoint characteristics, because they might turn out to
function differently in a clinical manner. Further research on
acupoint characteristics and the standardization of acupoint
sensitizationwill helpquantify SeAsandprovide anobjective
basis for distinguishing between TrPs and SeAs. This review
hopes to provide a new understanding of the definition of
acupoints, as well as to provide a reference for future clinical
and mechanistic research into the nature of acupoints.
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