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INTRODUCTION

ABSTRACT

OBJECTIVE This study aimed to evaluate the efficacy of a eutectic mixture
of local anesthetics (EMLA) cream in reducing pain during dry needling
(DN) of active myofascial trigger points (MTrP) in the upper trapezius
muscle.

METHODS This prospective, randomized, double-blind, placebo-con-
trolled trial was conducted with participants aged 20 years and older who
had active MTrP in the upper trapezius muscle. Recruitment occurred
from 11 July 2023 to 4 March 2024. Participants were randomly assigned to
receive either EMLA cream (n = 32) or a placebo cream (n = 32) which was
applied over the active MTrP 60 minutes prior to the DN procedure. After
the DN procedure, patients rated their pain using a 100-mm visual analog
scale during DN (VASrp) as the primary outcome and during the needle’s
skin penetration (VAS,) as the secondary outcome.

RESULTS Patients in the EMLA group reported significantly lower
scores for VAS;,» and VASq, than those in the placebo group (p < 0.05).
Specifically, 53.1% of patients in the EMLA group reported ‘moderate to
severe pain’ according to VASre, significantly lower than the 78.10% in
the placebo group (p = 0.035). Moreover, 65.63% of patients in the EMLA
group reported ‘no pain’ on the VAS, scale, compared to just 15.63% in
the placebo group (p < 0.001). Importantly, no significant adverse events
associated with EMLA were observed.

CONCLUSION EMLA cream is effective in providing analgesia during
DN of an active MTrP in the upper trapezius muscle.

KEYWORDS EMLA, local anesthetic, upper trapezius, dry needling,
myofascial trigger point

traction of muscle fibers accompanied by pain

Myofascial pain syndrome (MPS) is a disorder
characterized by pain stemming from myofascial
trigger points (MTrP). These trigger points are
hyperirritable nodules found within taut muscle
bands. When these points are palpated, they can
cause a local twitch response (LTR), a quick con-

radiating from the area (1). MTrP can lead to pat-
terns of pain that are referred to other areas, as
well as autonomic symptoms, motor dysfunction,
and a reduced range of motion. MTrPs are cate-
gorized into two types: active MTrPs, which cause
spontaneous pain complaints, and latent MTrPs,
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which are usually inactive but can become pain-
ful when stimulated (2). Previous studies indicate
that between 30.00% and 85.00% of patients with
musculoskeletal pain are affected by MPS (3).
According to epidemiological studies conducted
in Thailand, MPS was diagnosed in 36.00% of
patients with musculoskeletal pain (4), and the
trapezius is the most commonly found MTrP (5).

One of the well-known and effective treat-
ments for MTrP is dry needling (DN), which con-
sists of inserting a thin, solid, dry needle into the
muscle where the MTrPs are located and moving
it in and out using a circular fan-like and fast-in
and fast-out technique (2, 6-8). Common adverse
effects of DN include bruising, bleeding, pain during
treatment, and post-needling soreness (PNS).
During the intervention, most patients do not feel
the insertion of the needle but sometimes have a
painful sensation from the LTR that lasts less than
a second. Some patients describe this as a little
electric shock, while others consider it a cramping
sensation. However, LTRs generated by DN have
been linked to pain relief, enhanced range of
motion, and decreased levels of nociceptive and
inflammatory mediators at MTrP (9). Although
the pain during DN is mild, it has been linked to
patient dissatisfaction, decreased adherence to
treatment, and an increase in PNS (9-11). While
various strategies and therapies have been studied
to reduce PNS, to the best of our knowledge, no
research has focused on methods to alleviate pain
during DN (10, 11).

A eutectic mixture of local anesthetics (EMLA)
cream, which combines 2.50% lidocaine and 2.50%
prilocaine, provides safe and effective local anal-
gesia for several invasive procedures, including
venipuncture, vaccination, totally implantable
venous access devices (TIVADs), fine-needle aspi-
ration biopsy, and spinal needle insertion (12-17).
Despite the limited penetration depth, many studies
have found that it effectively reduces the pain of
both subcutaneous and intramuscular injections
(14, 18-21).

Because of uncertainty about whether EMLA
can effectively relieve pain associated with the
DN procedure, this study aimed to evaluate the
effectiveness of EMLA cream compared to a pla-
cebo in alleviating pain during DN of an active
MTrP in the upper trapezius muscle. This study
hypothesized that EMLA cream is effective in
decreasing pain during the DN procedure.
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METHOD
Study design and participants

This study was a prospective, randomized, dou-
ble-blind, placebo-controlled analysis conducted
at the Department of Rehabilitation Medicine at
Phramongkutklao Hospital in Bangkok, Thailand.
Patients with MPS affecting the upper trapezius
muscle were recruited between 11 July 2023 and
4 March 2024.

The inclusion criteria for the study were as
follows: patients must be 20 years or older, con-
sent to participate, and present with at least one
active MTrP in the upper trapezius muscle. The
diagnosis of an active MTrP was based on the fol-
lowing criteria: 1) the presence of a palpable taut
band in the muscle; 2) the existence of a hyper-
sensitive tender spot within this taut band; 3) the
presence of spontaneous pain; and 4) increased
pain in response to intense digital pressure which
mimicked the patient’s original pain experience
(2,22,23).

Exclusion criteria were any of the following:
1) presence of a contraindication for DN, such as
needle phobia, coagulopathy, thrombocytopenia,
or psychiatric disorder; 2) previous use of anal-
gesic or non-steroidal anti-inflammatory drugs
(NSAIDs) within 24 hours; 3) inability to compre-
hend questions; 4) presence of a contraindication
for EMLA cream such as hypersensitivity to lo-
cal anesthetics of the amide type or any ingredi-
ents in EMLA cream, or congenital or idiopathic
methemoglobinemia (24); 5) pregnant or breast-
feeding women,; 6) the presence of denuded or
broken skin over the MTrPs site.

Randomization

Patients were randomly assigned to one of
two groups: the EMLA group or the placebo
group. A block of four randomization processes
ensured that both groups had a balanced number
of participants. The randomization sequence was
created by an independent physiatrist, and allo-
cation concealment was achieved using opaque,
sealed envelopes.

Ethical considerations

The study protocol received approval from
the Institutional Review Board, Royal Thai Army
Medical Department (R062h/66), and was regis-
tered with the Thai Clinical Trials Registry
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(TCTR20240323002). All subjects provided writ-
ten informed consent for their participation in
the study.

Sample size calculation

Based on data from a previous study on the
effectiveness of EMLA cream in reducing pain
associated with vaccination (14), the Visual Analog
Scale (VAS) was chosen as the primary outcome
measure. Considering a power of 0.8 and an alpha
level of 0.05, the target population per group was
calculated to be 32.

Study procedures

The placebo cream in the study was Siriraj
Daily Cream, a white lotion similar in appearance
and consistency to EMLA cream. A total of 1 mL of
either EMLA cream or placebo cream was meas-
ured using a 1 mL disposable syringe. This amount
was then uniformly applied in a thick layer over
the active MTrP of each subject 60 minutes prior
to the DN procedure.

To begin, the first researcher marked the DN
site over the most painful active MTrP in the upper
trapezius muscle using a circular template 3.5
cm in diameter. The cream was applied within
this marked circle and secured with a Tegaderm
patch. Importantly, the physiatrist performing
the DN was not involved in applying the creams,
ensuring that neither the patient nor the physia-
trist knew which cream had been used.

The Tegaderm patch was removed immedi-
ately before the needle insertion, and the first
researcher wiped off the remaining cream. The
physiatrist was then called on to perform the DN.
Before the needle insertion, the patient was posi-
tioned face down and informed about the possi-
bility of sharp pain and muscle twitching.

After disinfecting the area, the DN procedure
was performed using a single 0.25 x 40 mm solid
filament needle (EACU™, Maanshan Bond Medical
Instruments Co., Ltd., Maanshan City, China) using
a circular fan-like and fast-in-and-fast-out tech-
nique (2, 8) for 10 repetitions. When the needle
was withdrawn, a cotton ball was pressed on the
treatment area for approximately 90 seconds.
The number of LTRs and side effects from the
cream or DN were assessed and recorded. In this
study, seven physiatrists with at least five years’
experience in DN who were staff members in the
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Department of Rehabilitation Medicine at Phra-
mongkutklao Hospital, performed the procedures.

Outcome measures

The primary outcome was pain intensity during
DN. The most painful intensity during DN occurred
during needling manipulation using a fanning
technique. The secondary outcome was pain
intensity while the needle penetrated the skin.
Because of its high reliability for assessing acute
pain intensity (25), both outcomes were assessed
using a 100 mm vis VAS with a range of 0 mm (no
pain) to 100 mm (worst imaginable pain). Before
performing the DN procedure, the patient was
instructed to complete the pain survey form, in
which the patient was asked to rate his or her
pain intensity during DN (VASy) and while the
needle penetrated the skin (VASy,) using a VAS.
Immediately after completing the DN procedures,
patients were asked to mark the horizontal 100
mm VAS line representing their pain intensity.

Baseline patient characteristics were collected,
including age, sex, MPS pain intensity in the upper
trapezius muscle using a 100 mm VAS, and his-
tory of DN, in addition to the number of needle
insertions, number of LTRs, and any adverse
events from the DN or the creams.

Statistical analysis

Analysis was performed on an intention-to-
treat basis. Descriptive statistics were used to
analyze demographic and clinical characteristics.
Continuous data are presented as mean and
standard deviation or median and interquartile
range (IQR), and categorical data are presented
as numbers and percentages. Differences in age,
pain intensity of MPS, number of LTRs, VASyy,
and VASg, were compared between groups using
the Mann-Whitney U test. The chi-square test or
Fisher’s exact test was used to compare categori-
cal data, including gender and history of DN. Sta-
tistical significance was set at p < 0.05. Statistical
analyses were performed using STATA version 14.

RESULTS

Eighty-one patients were evaluated for eligi-
bility. Of these, 17 were excluded because they
met at least one of the exclusion criteria: fear of
needles (n = 4), previous use of NSAIDs within
24 hours (n = 3), and denial of participation due
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to the time-consuming process (n = 10). A total
of 64 patients were randomized into either the
EMLA group (n = 32) or the placebo group (n =
32) (Figure 1). As shown in Table 1, there were no
statistically significant differences in the patient’s
sex, age, history of DN, or pain intensity of MPS
(VAS\ps) between the two groups. However, the
number of LTRs was significantly lower in the
placebo group (p = 0.021).

Both pain intensity during DN (VASyp) and
while the needle penetrated the skin (VASgn)
were significantly lower in the EMLA group than

in the placebo group (p < 0.05) (Figure 2). Catego-
ry scales for pain intensity are presented in Table
2. There was a statistically significant difference
in VASy,» categorized by severity between groups
(p = 0.016), with almost 80% of patients in the pla-
cebo group reporting ‘moderate to severe pain’.
In contrast, only half of the EMLA group rated this
pain as moderate to severe. Correspondingly, for
VASqn, the percentage of patients reporting ‘no
pain’ in the EMLA group (65.63%) was significantly
higher than that in the placebo group (15.63%)
(p < 0.001). Additionally, none of the participants
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Figure 1. CONSORT flow diagram of the present study

Table 1. Demographic characteristics of participants

EMLA group (n = 32) Placebo group (n = 32) p-value
n (%) | Median (IQR) n (%) | Median (IQR)
Gender
Female 21(65.63) 19 (59.38) 0.606
Age (years) 29 (23.0-40.0) 28 (22.0-50.5) 0.598
History of DN
(Yes) 18 (56.25) 24 (75.00) 0.114
VASyps (mm) 50 (40-60) 55 (40-65) 0.353
Number of LTRs 5(4-8.5) 4(3-6) 0.021*

EMLA, eutectic mixture of local anesthetics; DN, dry needling; VASwps, Visual Analog
Scale for myofascial pain syndrome; LTRs, local twitch responses; n, number of partic-

ipants; IQR, inter-quartile range

Mann-Whitney U test for continuous outcomes and Chi-square test or Fisher’s exact

test for categorical data were performed.
“Statistically significant (p < 0.05)
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Figure 2. Box plots comparing pain intensity during DN (VAS1») and pain while the needle penetrated the skin (VASgin)

between the EMLA and placebo groups

Table 2. Pain intensity during DN (VASnp) and pain while the needle penetrated the skin (VASsn)

between the EMLA and placebo groups

EMLA group (n=32) Placebo group (n=32) p-value
VASmp
Moderate to severe pain (45-100 mm), n (%) 17 (53.1) 25 (78.1) 0.035"
Median (IQR) 50 (30-60) 60 (50-70) 0.016"
VASskin
No pain (0-4 mm), n (%) 21(65.63) 5 (15.63) <0.001"
Median (IQR) 0 (0-10) 10 (10-20) <0.001"

EMLA, eutectic mixture of local anesthetics; VAS», Visual Analog Scale for pain during dry needling; VASgun,
Visual Analog Scale for pain while the needle penetrated the skin; n, number of participants; IQR: inter-quar-
tile range; Mann-Whitney U test for continuous outcomes and Chi-square test or Fisher’s exact test for cate-
gorical data were performed; *Statistically significance (p < 0.05)

in the EMLA group reported ‘moderate to severe
pain’ while the needle penetrated the skin.

Observed adverse effects from EMLA cream
included pallor (n = 3), a tingling sensation (n = 2),
and erythema (n = 2) at the site of cream applica-
tion, all of which resolved spontaneously within
5 minutes. No adverse events from DN were ob-
served.

DISCUSSION

The present study demonstrates that using
EMLA cream effectively reduces pain during DN
and while the needle has penetrated the skin. The
current study observed a significant reduction in
VASt» and VASg, in the EMLA group compared
with the placebo group. The efficacy of EMLA
cream was shown by the statistically significant
difference in frequency distribution in pain severity
between groups. For VASr, the percentage of pa-
tients with ‘moderate to severe pain’ in the EMLA

Biomedical Sciences and Clinical Medicine 2026,65(2):153-160.

group was markedly significantly lower than that
in the placebo group. Similarly, the majority of
patients in the EMLA group reported ‘no pain’
and none reported ‘moderate-to-severe pain’ for
VASgin.

The pain-relieving effect of EMLA was more
pronounced when the needle penetrated the skin
than when it penetrated the MTrP, possibly due to
the limited depth of penetration of EMLA cream
(26). Despite its limited penetration depth, some
studies have suggested EMLA effectively reduces
intramuscular injections’ underlying muscle
spasms and pain (14, 18-20). Possible mechanisms
of reduction of pain associated with intramuscu-
lar insertion include: 1) EMLA may reach deeper
tissues than previously reported and may block
nociceptors for muscle stretch; 2) blockage of
cutaneous nociceptors may in some way modify
afferent signals from the stretching of underlying
muscle; 3) because it was difficult to distinguish
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pain associated with a skin prick from that asso-
ciated with muscle insertion, subjects reported
a reduction in overall pain perception as their
score for muscle insertion (19, 20).

Bijur PE et al. found that a change of 10 mm
or more in the VAS indicates an actual change in
most patients’ acute pain experience (25). In the
present study, the results showed both statisti-
cally significant and clinically significant differ-
ences regarding the median difference of VASyp
and VASg, between the EMLA and placebo groups.

According to Martin-Sacristan, L. et al., there
is a statistically significant association between
the number of LTRs and the symptoms suffered
by DN (27). In the current study, although the
number of LTRs was significantly lower in the pla-
cebo group, pain during DN and while the needle
penetrated the skin was higher in this group than
in the EMLA group. These findings support the
efficacy of EMLA cream in reducing pain from the
DN procedure.

The primary barrier to the routine use of EMLA
cream for reducing pain in invasive procedures
is its delayed onset of action of approximately
60 minutes (12, 14-16, 18, 28). This disadvantage
was also observed in our study, in which approx-
imately 60.00% of the excluded subjects declined
to participate due to the time-consuming pro-
cess. To reduce this obstacle, the researcher sug-
gests two less time-consuming alternatives: first,
the development of a protocol for cream appli-
cation upon arrival at OPD by nurses for patients
with chronic MPS who have an appointment for
DN, and second, providing patients with validated
instructions on how to apply the cream prior to
visiting the OPD.

In the present study, only mild adverse effects
from EMLA cream were recorded in 22% of sub-
jects, including pallor, tingling sensation, and
erythema, at the site of cream application which
resolved spontaneously within 5 minutes.

Several limitations of our study should be
mentioned. First, pain is a subjective phenomenon
highly dependent on the individual’s perception
of its severity. Although VAS was a valid outcome
assessment tool with high intra- and inter-rater
reliability to assess pain severity in a clinical
population (7, 25, 29), other objective outcomes
should be assessed as well, e.g., blood pres-
sure and heart rate rising after DN. Second, DN
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was applied to only one MTrP of the selected
upper trapezius muscle; therefore, the results
from this study cannot be applied to DN used on
several MTrPs and/or different muscles. Third,
DN techniques were applied with specific char-
acteristics regarding the number of needle in-
sertions and needle diameter, so the application
form limited the generalizability of the results.
Fourth, pain during DN was significantly cor-
related with PNS, which is also an important
adverse effect of DN, causing limitation of activi-
ties of daily living and reducing therapeutic adher-
ence (11). Further studies should investigate the
efficacy of EMLA cream in reducing PNS. Lastly,
DN is operator-dependent which may influence
pain perception during the procedure. However,
all seven physiatrists performing the DN were
trained at the same institution. Additionally, the
upper trapezius is a relatively accessible muscle
for DN, and the number of needle manipulations
was standardized.

CONCLUSIONS

EMLA cream effectively reduces pain during
DN and while the needle is penetrating the skin.
In addition, no significant side effects were ob-
served except for local reactions, which resolved
spontaneously within a few minutes. EMLA cream
is a painless, effective, and noninvasive option for
reducing pain from DN procedures.
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