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Abstract
Introduction: Tactile hypoesthesia observed in patients with myofascial pain syndrome (MPS) is sometimes reversible when pain is
relieved by trigger point injections (TPIs). We aimed to investigate the prevalence of such reversible hypoesthesia during TPI therapy
and topographical relations between areas of tactile hypoesthesia and myofascial trigger points (MTrP) in patients with MPS.
Methods: Forty-six consecutive patients with MTrP were enrolled in this study. We closely observed changes in areas of tactile
hypoesthesia in patients who had tactile hypoesthesia at the first visit, and throughout TPI therapy. Tactile stimulation was given
using cotton swabs, and the areas of tactile hypoesthesia were delineated with an aqueous marker and recorded in photographs.
Results: A reduction in the size of hypoesthetic area with TPI was observed in 27 (58.7%) patients. All the 27 patients experienced
a reduction in pain intensity by more than 50% in a numerical rating scale score through TPI therapy. In 9 patients, the reduction in
the sizes of hypoesthetic areas occurred 10 minutes after TPI. Complete disappearance of tactile hypoesthesia after TPI therapy
was observed in 6 of the 27 patients. Myofascial trigger points were located in the muscles in the vicinity of ipsilateral cutaneous
dermatomes to which the hypoesthetic areas belonged.
Conclusion: Our results indicate a relatively high prevalence of reversible tactile hypoesthesia in patients with MPS. Mapping of
tactile hypoesthetic areas seems clinically useful for detecting MTrP. In addition, treating MTrP with TPI may be important for
distinguishing tactile hypoesthesia associated with MPS from that with neuropathic pain.
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1. Introduction

Several clinical studies have reported that tactile hypoesthesia can
be observed in patients with myofascial pain2,9 and myalgia.13,17

Tactile hypoesthesia can also occur during experimentally induced
muscular pain in healthy individuals.1,9,14,15,27We have noticed that
some instances of tactile hypoesthesia are reversible when muscle
pain is reduced by trigger point injections (TPI) in patients with
persistent postmastectomy pain.20 Such reversible tactile hypo-
esthesia has been reported to occur in painful areas for patientswith

chronic pain,16,21–23 and changes in size in parallel with intensity of
pain.21,22 However, the relation between such tactile hypoesthesia
and muscle pain in patients with myofascial pain syndrome (MPS)
has not been sufficiently studied, and its clinical significance is not
well recognized. Previous prominent reviews on MPS5,10,11,24 have
not described tactile hypoesthesia as a significant clinical sign of the
syndrome. The aims of this pilot study were to investigate
prospectively the prevalence of such reversible tactile hypoesthesia
for patients withMPS and the topographical relation between areas
of tactile hypoesthesia and myofascial trigger points (MTrP).

2. Methods

2.1. Patients

With approval by our Institutional Review Board, 46 consecutive
patients (19 males and 27 females, aged 27 to 88 years, median
age of 66.5 years), whowere referred to our pain clinic and having
MTrP and myofascial pain, were enrolled in this study. Informed
consent to participate was obtained from all patients.

2.2. Background tactile sensory abnormalities and
study protocol

Types of tactile sensory abnormalities were examined at the first
visit in all 46 patients (Table 1). Among them, 30 patients who had
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tactile hypoesthesia, and underwent TPI, were recruited for the
observation study on the reversibility of tactile hypoesthesia. Pain
intensity, pain etiology, number of TPI sessions, and duration of
TPI therapy, aswell as concomitant oral medications used to treat
the pain, were studied. The areas of tactile hypoesthesia and
allodynia (if existing), as well as degrees of pain intensity, were
evaluated at every treatment visit (before TPI, Fig. 1A) as well as
the last follow-up visit. Immediate changes in the areas of such
sensory abnormalities and pain intensity were also evaluated at
10 minutes after TPI (Fig. 1B). The effects of TPI in one patient
with allodynia alone and 10 patients who had no tactile sensory
abnormalities were also studied.

2.3. Identification and evaluation ofmyofascial trigger points,
tactile sensory abnormalities, and pain intensity

Myofascial trigger points were identified according to the
diagnostic criteria of Simons et al.,25 and marked with an “X” on
the cutaneous surface using a red aqueous marker. Tactile
stimulation was given using cotton swabs, and the areas of tactile
hypoesthesia as well as allodynia (if existing) were delineated with

aqueous markers. Myofascial trigger points and the areas of
tactile sensory abnormalities were recorded in photographs (Fig.
1). The degrees of tactile hypoesthesia and pain intensity were
evaluated with a numerical rating scale (NRS). The NRS score of
tactile hypoesthesia was defined from 0 (absence of touch
sensation) to 10 (normal touch sensation).

2.4. Trigger point injection therapy

We treated myofascial pain once a week or every 2 weeks with
TPI. Three to five milliliter of 1% lidocaine supplemented with or
without 20 to 30 mg of triamcinolone was injected to MTrP using
26- or 25-G injection needles. Trigger point injection, if effective,
was continued until adequate pain relief was obtained. Trigger
point injection therapy was stopped when adequate progressive
pain relief was not expected.

2.5. Analyses of stored data

Topographical relations between the areas of tactile hypoesthe-
sia and sites of MTrP were studied by depicting the areas of
hypoesthesia on a 3-D Dermatomes (Andreas Larsen and Tobias
Due Munk, 2011, Mac App) from photographs as shown in
Figures 1 and 2. The relation between categorical variables was
tested using a x2 test (Yates’ correction) with a significance level
of 0.05.

3. Results

3.1. Prevalence of tactile sensory abnormalities in patients
with myofascial trigger points

Thirty-four (74%) of 46 patients with MTrP had tactile hypo-
esthesia (Table 1). Thirty-two patients had a tactile hypoesthetic

Table 1

Types of tactile sensory abnormalities observed at the first visit.

Tactile sensory abnormalities No. of patients No. of patients who
underwent TPI

Hypoesthesia alone 32 28

Allodynia surrounded by hypoesthesia 2 2

Allodynia alone 1 1

No sensory abnormalities 11 10

TPI, trigger point injection.

Figure 1. Identification of MTrP and delineation of tactile hypoesthesia areas. Tactile hypoesthesia and MTrP observed in a 41-year-old female patient at the first
visit are shown in A and B. She was referred to our pain clinic due to head (occipital) and neck pain lasting 7 months with a NRS score of 7 to 8/10, after negative
findings in both CT and myelography. At the first visit (A), she had severe MTrP (X) in the right trapezius muscle and tactile hypoesthesia around the right shoulder
(delineatedwith a blue line). Tenminutes after TPI toMTrP, there was a reduction in the size of the tactile hypoesthesia (B). Shewas treated in 3 sessions of TPI over
3 weeks and concomitant oral medications with nortriptyline and acetaminophen for 4 weeks. Two weeks later at the second visit, the tactile hypoesthesia had
already disappeared (C) along with decrease of pain with an NRS of 5/10 before the second TPI. The NRS became 2/10 or less at 4 weeks after consultation. Left:
photograph. Right: tactile hypoesthesia and MTrP depicted on 3-D dermatomes. MrTP, myofascial trigger points; NRS, numerical rating scale.
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area alone. Two patients had allodynia surrounded by a tactile
hypoesthetic area. One patient had allodynia alone. Eleven
patients had no such sensory abnormalities.

3.2. Effects of trigger point injections on the sizes of
hypoesthesia and allodynia

Thirty patients who had tactile hypoesthesia underwent TPI.
The pain etiology, number of TPI sessions, duration of TPI

therapy, and concomitant oral medications of these patients
are summarized in Table 2. Twenty-seven (90%) patients

experienced a reduction in pain intensity by more than 50% in

NRS after TPI therapy (Table 3). In all these 27 patients,

a reduction in the size of the hypoesthetic area was observed

during the course of treatment, with a complete disappearance

of the tactile hypoesthesia observed in 6 patients (Table 3). The

complete disappearance occurred more frequently in primary

compared to secondary myofascial pain (P , 0.01). A typical

Figure 2. Reduction in the size of tactile hypoesthesia in association with a decrease of myofascial pain by TPI: A typical case. A 63-year-old male patient was
referred to our pain clinic with complaints of severe right lateral chest pain. He had no pathological findings such as rib fractures in CT, nor abnormal laboratory
data. At the first visit, we found an area of tactile hypoesthesia of 20 cm3 11 cmwith an NRS score (degree of hypoesthesia) of 5/10, andMTrP of external oblique
muscles (A, the left photographs). Tenminutes after TPI, the hypoesthetic area reduced in its size as shown in A with arrows (the right photograph). He was treated
with a total of 8 sessions of TPI with a concomitant oral medication of nortriptyline for 10 weeks. Progressive reductions in the size of hypoesthetic area were
observed in parallel with decreases in pain intensity, during TPI therapy (A–E, the left side of photographs and 3-D dermatomes). Note that the areas of tactile
hypoesthesia were round or oval and changed plastically without following the dermatomal distribution. MrTP, myofascial trigger points; NRS, numerical rating
scale.
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case is shown in Figure 2. In 2 patients who had allodynia
surrounded by the hypoesthesia, the sensory abnormalities
disappeared completely after 2 and 5 sessions of TPI,
respectively. In one patient who had allodynia alone, the
allodynic area disappeared with a reduction of pain after 5
sessions of TPI.

3.3. Immediate reduction in the size of hypoesthesia after
trigger point injections

An immediate reduction of hypoesthesia was observed in 5 of
6 patients with primary myofascial pain, and 4 of 24 patients
with secondary myofascial pain (Figs. 1B and 2 right
photographs, Table 3). The immediate reduction occurred
more frequently in primary than secondary myofascial pain
(P , 0.005).

3.4. Topography of the reversible tactile hypoesthesia

Reversible tactile hypoesthesia was round or oval in shape and
often showed a nondermatomal distribution (Figs. 1 and 2). The
initial degree of hypoesthesia in the cutaneous area of the
reversible hypoesthesia ranged from 5 to 8. Tactile hypoesthesia
was felt by patients as something like a thin membrane layer
between the cotton swab and the skin.

Myofascial trigger points were located in the muscles in the
vicinity of ipsilateral cutaneous dermatomes to which the
hypoesthetic areas belonged, or approximate myotomes that
seemed to share the same spinal nerves (Figs. 1 and 2).

3.5. Effects of trigger point injections in patients without
tactile sensory abnormalities

Ten of 11 patients who did not have sensory abnormalities
underwent TPI. Nine of the 10 patients experienced more than
a 50% decrease of pain in the NRS.

4. Discussion

Reversible hypoesthesia with TPI therapy was found in 58.7%
of patients with MTrP. Our findings indicate the relatively high
prevalence of reversible hypoesthesia in patients with MTrP.
We also observed that a reduction in the size or disappear-
ance of such hypoesthesia occurred in parallel with a re-
duction of myofascial pain. The reduction in the size of the
hypoesthesia was observed progressively during TPI therapy
and occasionally immediately after TPI. These findings
suggest a close pathophysiological relation between MTrP
and tactile sensation. In painful conditions other than
muscular pain, the phenomenon of pain-induced tactile
hypoesthesia has been described previously.3,6,12,18,21,22,28

As for underlying mechanisms, several brain imaging studies
have shown that the activity of the primary somatosensory
cortex decreases along with a decline in touch sensa-
tion.4,19,26 Such inhibition of neuronal activity in the somato-
sensory cortex induced by ongoing afferent nociceptive input
from MTrP may underlie the reversible tactile hypoesthesia in
patients with MPS.

Tactile hypoesthesia associated with myofascial pain can
mimic that of neuropathic pain.8,15,16 In our patients,
a disappearance or reduction in the size of tactile hypoes-
thesia after TPI occurred less frequently in patients with
secondary myofascial pain compared to those with primary
myofascial pain. A lower frequency of reduction or disap-
pearance of tactile hypoesthesia in patients with secondary
MPS may be attributed to the existence of tactile hypoes-
thesia induced by nerve lesions in this group of patients.
Topographically, remaining hypoesthetic areas observed
after TPI therapy are thought of as hypoesthesia related to
somatosensory nerve lesions that may be associated with
neuropathic pain.

From a clinical point of view, we suggest that it is important to
diagnose MTrP and treat it with TPI to distinguish neuropathic

Table 2

Etiology of pain and details of therapy.

Etiology of pain No. of TPI sessions Duration of therapy (wks) Oral medications

Primary myofascial pain
Unknown cause 5 2–6 (3) 2–8 (4) Nortriptyline (1), acetaminophen (1)
Cough 1 8 10 Nortriptyline, acetaminophen, dihydrocodeine

Secondary myofascial pain
Postsurgical pain (n 5 12)
Mastectomy 4 3–16 (6) 5–20 (12) Nortriptyline (2), acetaminophen (3),

dihydrocodeine (2), pregabalin (1), NSAIDs (1)
Video-assisted thoracic surgery (VATS) 3 2–5 (2) 4–11 (4) —
Parotidectomy 2 2–4 (3) 4–8 (6) Nortriptyline (1), acetaminophen (1)
Laparoscopic colectomy and VATS 1 9 15 Nortriptyline
Laparoscopic cholecystectomy 1 2 3 None
Blood vessel prosthesis implantation for
thoracic dissecting aneurysm

1 19 40 Nortriptyline, acetaminophen, dihydrocodeine,
pregabalin, NSAIDs

Possible neuropathic pain (n 5 7)
Myelopathy, radiculopathy (cervical
spondylosis, scoliosis)

4 3–29 (15) 5–36 (22) Nortriptyline (1), acetaminophen (1)

Zoster-associated pain, postherpetic
neuralgia

3 2–14 (3) 4–16 (5) Pregabalin (3), acetaminophen (3)

Cancer-related pain (n 5 1)
Bone metastasis (p/s esophagectomy) 1 4 13 Pregabalin, tramadol, acetaminophen

Other pain pathology (n 5 4)
Contusion 1 2 3 —
Third molar 1 3 4 —
Atypical facial pain 1 2 4 —
Chronic primary pain 1 2 4 Nortriptyline

No. of TPI sessions and duration of therapy (wks) were shown as minimum–maximum (median) if indicated.

No., numbers; TPI, trigger point injection(s); VATS, video-assisted thoracic surgery.
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pain from myofascial pain. In addition, the mapping of hypo-
esthetic areas is useful for detecting MTrP because MTrP are
located in the muscles in the vicinity of dermatomes to which the
hypoesthetic areas belong.

This study had some limitations. One limitation is that we did
not investigate the relationship between the area of reversible
hypoesthesia and referred pain area. Numbness or hypoes-
thesia were reported to occur in the area of referred pain in
patients with muscular pain2,7,16,17 as well as volunteers with
experimentally inducedmuscular pain.14,15 Another limitation is
that we were not able to investigate why some patients had
tactile hypoesthesia and others did not, whereas 90% of
patients in both groups experienced more than 50% pain relief
by TPI.

In summary, although not always, reversible tactile hypoes-
thesia with TPI therapy often occurred in patients with MPS. Our
present findings suggest that treating MTrP with TPI is important
to distinguish tactile hypoesthesia associated with neuropathic
pain from that with myofascial pain. Moreover, the mapping of
tactile hypoesthesia on the skin seems useful for detecting MTrP
because of their close topographical relation.
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