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ORIGINAL ARTICLE

Comparison of kinesio taping, trigger point injection, and neural
therapy in the treatment of acute myofascial pain syndrome:
A randomized controlled study

Akut miyofasiyal agri sendromunda kinezyoteypleme, tetik nokta enjeksiyonu ve néral
terapinin karsilastirilmasi: Randomize kontrollii calisma

Saime AY,' (© Birkan Sonel TUR,? (2’ Merve KARAKAS,? ©’ Derya GOKMEN,* Turgay ALTINBILEK,®
Deniz EVCiK®

Summary

Objectives: Myofascial pain syndrome (MPS) is a regional painful soft-tissue disorder, characterized by trigger points (TrPs) and taut
bands in the muscles. In this study, we aimed to compare the effectiveness of kinesio taping (KT), TrPs injection, and neural therapy
(NT) on pain and disability in acute MPS.

Methods: 104 patients with MPS in the cervical region were allocated into three groups. Group 1 (n=35) were treated with KT, Group
2 (n=35) received local anesthetic (LA) (lidocaine of 0.5%) TrPs injection, and Group 3 (n=34) received NT with the same LA solution.
Patients were assessed by means of pain, pressure pain threshold (PPT), and disability. Pain severity was measured by Visual Analog
Scale. The neck pain disability scale was used for assessing disability. PPT was measured by using an algometer. Measurements were
taken before and after treatment of 3 and 7t days.

Results: There were improvements on pain and disability in all groups at the end of treatments at 3" day and during follow-up period
(p<0.001) and no differences were found between the groups. There was significant difference in PPT values in TrPs injection and NT
groups in comparisons between all time periods, however, the change, depending on time in the KT group, was not statistically significant.
Conclusion: The results of this study show that all these three treatment methods found to be effective on pain relief and disability in
acute MPS. In terms of PPT, injection treatments seem to be superior than KT.
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Ozet

Amag: Miyofasiyal agr sendromu tetik noktalar ve kasta gergin bantlarla karakterize bolgesel agrili bir yumusak doku hastaligidir. Bu
calismada, akut miyofasiyal agri sendromu olgularinda agri ve 6zurliiliik tizerine kinezyoteypleme, tetik nokta enjeksiyonlari ve noral
terapi etkinliginin karsilastiriimasi amaclandi.

Gereg ve Yontem: Calismaya alinan 104 hasta U¢ gruba ayrildi. Grup 1 (n=35) kinezyoteypleme, grup 2 (n=35) tetik nokta lizerine
lokal anestezik (%0,5'lik lidokain) enjeksiyonu, grup 3 (n=34) ayni lokal anestezik soliisyonu kullanilan néral terapi uygulamasindan
olusmaktadir. Hastalar agri, basing agri esigi ve 6zurlllik agisindan degerlendirildi. Agr siddeti gorsel analog skala ile 6l¢uldi. Boyun
agn 6zirliiliik skalasi ile 6zirliiliik diizeyi belirlendi. Basing agni esigi ise algometre ile &lciildi. Olctimler tedavi 8ncesi ve sonrasinda
ictincti ve yedinci glinlerde yapildi.

Bulgular: Tedavinin tglincl giinii ve takip ol¢limlerinde agri ve 6zurlilik degerlerinde bitiin gruplarda iyilesme mevcuttu (p<0,001)
ve gruplar arasinda fark yoktu. Tim zamansal strecte basing agri esigi degerlerinde tetik nokta enjeksiyon ve néral terapi gruplarinda
istatistiksel anlamli farklilik varken zamana bagh bu degisim kinezyoteypleme grubunda istatistiksel olarak anlamli bulunmadi.
Sonug: Bu calismanin sonuglari her li¢ tedavi yonteminin de akut miyofasiyal agr sendromu tedavisinde agri ve 6zirltluk Gzerine et-
kili oldugunu goéstermektedir. Basing agri esigi tizerinde ise enjeksiyon tedavilerinin kinezyoteyplemeden ustiin oldugu gozlemlendi.

Anahtar sozcukler: Akut miyofasiyal agri; enjeksiyon; noral terapi; kinezyoteyp.
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The treatment of acute myofascial pain syndrome

Introduction

Myofascial pain syndrome (MPS) is a regional painful
soft-tissue disorder, characterized by trigger points
(TrPs), taut bands tenderness, autonomic dysfunc-
tions, and local twitch response in the muscles. It is
known that during the lifetime, approximately 85%
of the population have MPS at least once.!" Although
there are various theories, the exact mechanism of
TrPs is unclear. In upper back, one of the most ef-
fected muscles is trapezius. The activation of TrPs
on this muscle expresses itself as painful and limited
range of motion (ROM) in the neck, radiating pain,
and muscle weakness.”! The main treatment goal is
to provide pain relief by inhibiting painful TrPs and
improve ROM. There are pharmacological and non-
pharmacological therapies including systemic or lo-
cal treatment options. Physical therapy applications,
manual therapy, exercise, kinesio taping, dry nee-
dling, and TrPs injections are mostly preferred.k-!

Kinesio taping (KT) has been developed by Dr. Kenzo
Kase and widely used for the treatment of muscu-
loskeletal problems including MPS and neck pain. It
is water resistant, lightweight, elastic and has a ca-
pacity of stretching. Some of the major effects of KT
are decreasing pain, reducing edema by providing
drainage of local blood and lymph fluid, relaxing the
muscles, and improving proprioception. Elevating
the skin provides space which enhances the fascial
movement and removes inflammatory products.®®
Although the exact mechanism of KT is unclear, re-
garding these effects KT has been preferred widely
in the treatment of MPS patients.

In previous studies, local anesthetic (LA) injections
of TrPs have been found effective in MPS. Studies
mostly included the lidocaine injection directly in
TrPs which provided pain relief in short time by in-
activating them regarding both needling and the
action of active drug.’-? Furthermore, lidocaine is
one of the LAs, used in neural therapy (NT) which is
based on the healing process of the neurovegetative
system. NT not only focuses on pain relief in acute
and chronic musculoskeletal pain disorders but also
regulation of the dysfunction of autonomic nervous
system. Local and segmental application of lidocaine
injection is the first step of NT to provide a proper
pain response.'®’ Although studies are mostly in-
cluded the efficacy of NT in chronic musculoskeletal
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pain conditions, its effect on acute pain is still un-
clear. The relationship between nociceptive impulse
and sympathetic dysregulation seems to be the
starting point of using NT in acute MPS treatment.

As acute MPS is a very painful clinical condition, an
effective treatment should be implemented to stop
the vicious cycle of pain and muscle spasm and also
avoid chronicity and disability. It is well known that
KT is a non-invasive and well-tolerated technique
whereas TrPs injections and NT are invasive meth-
ods. However, in literature search, we could not find
any randomized research which showed any advan-
tage over one another treatment methods. Thus, in
this study, we aimed to assess the efficacy of KT, TrPs
injection, and NT on pain relief and disability in the
treatment of acute MPS.

Material and Methods

A total of 136 patients who admitted to Physical
Medicine and Rehabilitation Outpatient Clinics and
diagnosed as MPS based on the criteria of Travell
and Simons were enrolled this multicenter study.
021 The inclusion criteria were the acute (<7 days)
complaints of regional pain, presence of at least
one active TrP located in upper trapezius muscle,
and ages >18 years. The exclusion criteria included
the existence of fibromyalgia syndrome, neurologic
disorders, cervical disc problems including radicu-
lopathy, myelopathy and having previous neck and
shoulder surgery, recent TrPs injection, and a physi-
cal therapy program applied during last 6 months,
history of drug allergy, pregnancy, and inflamma-
tory diseases. The flow diagram of the participants
was shown in Figure 1.

Study Design

This study was prospective, randomized controlled
trial. Before treatment, all participants were informed
about the study and signed written informed con-
sent. The study was carried out in accordance with the
Declaration of Helsinki and was approved by the Uni-
versity of Ufuk, Human Research Ethics Committee.

Randomization

To give all patients, the same chance of receiving
any treatment, triple block randomization method
was used to distribute patients to groups and to re-
searchers (Random Allocation Software AS).™
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Figure 1.The flow diagram of the patients included in this study.

KT: Kinesio taping; TPI: Trigger point injection; NT: Neural therapy; NSAID:
Non-steroidal anti-inflammatory drugs.

Treatment

Group 1 (n=35) was treated with kinesiotape (Kine-
sio Tex Gold, 5 cmx5 m, USA). The muscle inhibition
technique which was described by Kase was applied.
A 15-20 cm long “Y” strip and 10 cm “I” strip were
used. In the sitting position, a “Y-"shaped strip was
placed on the dorsal region (T3-T4) through the up-
per cervical region (C1-C2) while patient’s neck was
in flexion with paper off tension. Then “I” strip was
applied over the neck with moderate-to-severe ten-
sion. There after another “I” strip was placed along
upper trapezius muscle starting from acromion
through the hairline while neck was in lateral flexion
to the opposite side and rotation to the same side
without stretching (Fig. 2). The kinesiotape remained
for 3 days and then removed by the patients.

Group 2 (n=35) consisted of a single injection of TrPs
on the trapezius muscle. Before injection, the skin
was cleaned with an antiseptic solution. While the
patient was lying supine position, painful trigger
point was fixed between thumb and index finger. A
26-gauge 13-mm disposable needle was used. The
physician moved forward within the TrP until the
needle receives the local twitch response or con-
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Figure 2.The application of kinesio taping on cervical region
and upper trapezius muscle.

traction of the band with pain. LA solution of 0.5%
lidocaine was prepared by diluting 1:3 mixture of 2%
(20 mg/mL) lidocaine without vasoconstrictor with
saline (0.9% sodium chloride solution). After nega-
tive aspiration, 2-3 mL LA solution was injected into
the trigger point and then repeated in each direction
such as laterally and medially.

Group 3 (n=34) received NT injections with the same
LA mixture (lidocaine of 0.5% without vasoconstric-
tor). After the skin was cleaned with antiseptic solu-
tion, injections were applied while the patient was
lying in prone position. Intradermal injections were
performed using a 5-mL syringe with a 26-gauge
and 13-mm needle. The NT included a local treat-
ment into the TrPs on trapezius muscle, a segmen-
tal treatment on the thoracic region, and a perios-
teal injection into the sternum. Locally, on trapezius
muscle, the Quaddel injection was performed on the
painful TrPs and for segmental treatment the Quad-
del injections were applied into T1-T10 interspinous
area and 2 cm apart laterally from the spinous pro-
cess on both sides.

All treatments were applied once. During the treat-
ment process, none of the patients were allowed us-
ing any analgesic drugs or non-steroidal anti-inflam-
matory drugs.

Outcome Parameters

Pain

Pain was assessed using a visual analog scale (VAS),
0-10 cm; 0 means no pain, 10 means severe pain,
0-10 is marked in cm on a 10-cm ruler. The pain of
the patients was assessed by VAS at rest, at night,
and at motion.
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Table 1. Sociodemographic features and clinical characteristics of patients

Group 1 (KT) n=34 Group 2 (TPI) n=34 Group 3 (NT) n=34 P

Age (year) 0413

Mean+SD 36.9+15.9 37.0£14.9 41.2+14.7

Min-Max 20-64 20-65 20-65
Gender (female) n (%) 29 (85) 26 (77) 26 (77) 0.583
Education, n (%) 0.001

Primary school 9(27) 15 (44) 5(15)

Secondary school 9 (27) 10 (29) 3(9)

High school 16 (46) 9 (27) 26 (76)
Work status employee, n (%) 11 (32) 15 (44) 18 (53) 0.228
Disease duration, day 0.566

Mean+SD 34113 3.5+1.1 3.9+1.6

Min-Max 2-5 2-5 2-7

KT: Kinesio taping; TPI: Trigger point injection; NT: Neural therapy; SD: Standard deviation; Min: Minimum; Max: Maximum. p values from Chi-square

test and one-way analysis of variance (ANOVA).

Pressure Pain Threshold (PPT)

PPT on the TrPs was measured using an algom-
eter (kg/cm? (Algometer Commander, JTECH
Medical, Utah).

Disability

Disability was assessed by Turkish version of Neck
Pain Disability Scale (NPDS) which was found valid
and reliable."™ The NPDS is a self-administered
questionnaire consisting of 20 items and mea-
sures neck movements, pain intensity, effect of
neck pain on emotional factors, and interference
with daily life activities. Each section is scored on a
0 to 5 rating scale and total score ranges between
0 and 100.

The assessment parameters were measured before
treatment, at the end of 3 days and 7" days after
the treatment.

Statistical Analysis

For calculating the sample size, power analysis was
performed using the G*Power version 3.1.9.2 soft-
ware program. The calculation was based on the pre
and post-treatment VAS values of the study which
was reported by Atalay et al."™! before. To obtain
80% study power at an alpha level of 0.05, at least
29 patients in each group was estimated (Group 1:
5 and Group 2: 3.5), and considering a dropout rate
as a 15%, 34 patients for each group were recruited
in the study.
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Meanzstandard deviation for metric variables and
frequency (percent) for categorical variables were
given as descriptive statistics. To compare groups in
terms of gender and age, Chi-squared test and one-
way analysis of variance (ANOVA) were used, respec-
tively. For the evaluation of trend in time and group
comparisons, repeated measures of ANOVA were
performed and p<0.05 was considered as statisti-
cally significant.

Results

Sociodemographic features and disease char-
acteristics of patients were shown in Table 1. All
groups were similar with respect to age, sex, edu-
cation level, and disease duration. None of the pa-
tients reported adverse reactions. Two patients (1
patient from KT, and 1 patient from TrPs injection
group) dropped out from the study due to the
lack of control. Finally, 102 patients (81 female/21
male) completed the study and 34 patients for
each group statistically analyzed.

The trend of VAS (rest, night, and movement)
values and NPDS value were similar within the
groups. Statistically significant effect of time on
VAS (at rest, night, motion) and NPDS (p=0.0001)
was found and there was no difference between
the groups. There were significant improvements
in comparisons between all time periods in all
groups (Table 2 and Fig. 3).
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Table 2. The results of pain, pressure pain threshold, and disability in all groups after treatment of 3 and 7t days

Parameters KT (n=34) TPI (n=34) NT (n=34) p1,p2, p3
Mean+SD Mean+SD Mean+SD

VAS at rest 0.930, <0.001, 0.126
Before treatment 7.3£1.6 7.6+1.9 7.3+1.7
3 days AT 46+1.8 48+1.8 5.2+1.5
7t days AT 3.8+2.1 3.6+1.9 3.5+1.3

VAS at night 0.996,<0.001, 0.287
Before treatment 7.0+2.1 6.6+2.4 7.0+2.1
3 days AT 42423 4.6+2.3 4.6+2.0
7t days AT 3.6+2.8 3.5+2.5 3.2+1.9

VAS at motion 0.595, <0.001, 0.126
Before treatment 7.4+2.0 7.5+2.1 7.9+2.0
3 days AT 4.6+2.2 4.7+2.1 5.4+1.9
7t days AT 3.9+2.3 3.242.5 3.4+1.8

PPT (kg/cm?) 0.773, <0.001, 0.036
Before treatment 5.7+0.9 5.4+1.1 5.5+1.0
3 days AT 6.8+1.2 6.8+1.2 6.6+1.3
7 days AT 7.0+1.3 8.3+1.6 7.7+1.3

Pain neck disability index 0.054, <0.001, 0.946
Before Treatment 66.6+14.9 67.7+£15.9 59.2+14.2
3 days AT 50.1£16.6 49.1+22.9 41.3£12.2
7 days AT 38.6+19.4 39.0+£23.5 31.9+£23.5

KT: Kinesio taping; TPI: Trigger point injection; NT: Neural therapy; SD: Standard deviation; VAS: Visual Analog Scale; PPT: Pressure pain threshold;
AT: After treatment; p1 refers group comparison; p2 refers to time comparisons; p3 refers to group time interaction.
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Figure 3. The results of Neck Pain Disability Scale before, 3 days
and 1 week after treatment in groups.

The change of PPT values over time was different be-
tween groups. There was statistically significant in-
crease in PPT values in TrPs injection and NT groups
in comparisons between all time periods; however,
the change, depending on time in the KT group, was
not statistically significant (Table 2 and Fig. 4).
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Figure 4.Baseline, after 3" and 7t day results of pressure pain
threshold in treatment groups.

Discussion

The main therapeutic goal in acute MPS is to pro-
vide pain relief quickly and return to daily functions
as soon as possible. Preventing prolonged pain and
disability also inhibits turning a chronic form of MPS.
In this study, we compared the effectiveness of KT,
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TrPs injection, and NT in the treatment of acute MPS.
We found that all of the three methods were effec-
tive in VAS and disability. These statistically signifi-
cant improvements continued and found better at
the end of the week. In addition, there was signifi-
cantincrease in PPT values in both TrPs injection and
NT groups in all time periods, however, this time de-
pending increase was not observed in KT group.

There are several studies investigated the efficacy
of KT in MPS.B815-18 Oztiirk et all'”! investigated
both short and mid-term effects of KT on trapezius
in MPS. They compared KT with sham application
on trapezius muscle and both groups received ad-
ditional home-based exercise program. They evalu-
ated VAS, algometry scores, and muscle strength im-
mediately after therapy and at the end of 1 month.
Although they found improvements in the VAS and
algometry scores in both groups, only KT group had
prolonged effect during 1-month follow-up period.
Furthermore, improvement in muscle strength was
observed only KT group. They concluded that the
positive effects in sham group were due to both psy-
chological and sensory feedback effects of taping.
Similarly, a double-blind placebo controlled study
compared KT and sham taping in MPS for a duration
of 2 weeks. KT was applied on levator scapula mus-
cle and sham applied on the same muscle in neutral
position without tension. At the end of the therapy,
pain, PPT, cervical ROM, and disability were improved
in both groups."® Furthermore, we found improve-
ment in VAS and disability results in all of the three
groups except PPT, which showed no improvement
only in KT group. Although PPT values could not
reach a statistically meaningful value in KT group, we
noticed an increase at 3™ day, this was not observed
at the end of the week (Fig. 4). This time-dependent
change of KT was observed in another study which
investigated the immediate and short-term effects
of KT on balance of healthy individuals. KT provided
an immediate effect on balance but did not contin-
ue after 24 h." In our study, KT was removed after
3 days and was not repeated again. The majority of
the studies applied KT more than once and this time-
dependent change in this study may be due to short
stay on the skin. A systematic review and meta-anal-
ysis was reported that KT application had a powerful
evidence on providing pain relief than the other non-
invasive treatment methods. However, no superior-
ity was found on muscle strength and disability.””
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Unlike this result, we found an improvement in dis-
ability scores in all groups including KT application.
A recent published article by Ata et al.?" compared
the effects of KT with lidocaine injection in neck and
shoulder pain with MPS. They concluded that com-
bined therapy with lidocaine injection plus KT pro-
vided additional beneficial effects due to increased
intramuscular blood flow, decreased algogenic sub-
stances, and stimulated mechanoreceptors which
inhibited pain transmission.

Many studies have shown the success of TrPs injec-
tions in MPS.38%21-241 Some of the studies designed
on the comparison of the injections such as lidocaine,
botulinum toxin, and dry needling TrPs.®%! Kamanli et
al.® found that all injections were effective but the
most effective on pain was the lidocaine group. How-
ever, Cummings et al.”? suggested that there was no
clear evidence that dry or wet needling with placebo
or pharmacologic substance had superiority to each
other. A recent systematic review with meta-analysis
evaluated the short-term effects LA injection compar-
ing with placebo, dry needling/acupuncture, lidocaine
plus hyaluronidase, and the others in head, neck, and
shoulder MPS. The assessment parameters were VAS,
PPT, ROM, and depression and improvement of these
parameters was significant in LA injections, but the
evidence was low due to low quality of the studies.”®*
In our study, we found that lidocaine injection in TrPs
was effective as the others. It was also practical and
provided pain relief rapidly in acute cases.

Itis known that LA affects both mechanical and phar-
macologic effect on TrPs. Besides irritating the TrPs, LA
is an active drug that blocks nervous conduction by
propagation of action potential due to inhibition of
Na+channel.?*?%' LA regulates membrane depolariza-
tion, prevents irreversible changes, and may effect as
a neuroprotector for the membrane. It is known that
membrane disturbance leads inflammation which
is thought to be the underlying cause of the neuro-
vegetative system dysfunction. Keeping cells healthy
by regulating autonomic nerve system are the basic
fundamental principles of NT.2>-2”1 Lower membrane
potential threshold fires painful action potential and
by injecting lidocaine, resting membrane potential
of nerve cells normalize to —90 mV which cause a
break on vicious circle of muscle spasm and pain./?’-
I There are few studies about NT and most of them
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investigated its effectiveness in chronic pain condi-
tions.l'>30-331 Atalay et al.'™ compared the efficacy of
NT with lidocaine and physical therapy in chronic low
back pain patients. They applied NT on local area and
interference fields. Although both groups showed
improvements in pain, function, quality of life, anxi-
ety, and depression, subgroup of energy and social
isolation levels were significantly improved only in NT
group. Similarly, a recently published study reported
the effectiveness of five sessions NT injections in con-
servative treatment resistant chronic low back pain
patients.B% Another study evaluated the effective-
ness of NT in the treatment of fibromyalgia. Patients
randomized either exercise or exercise plus NT injec-
tion. Lidocaine injections were applied once a week
during 6 weeks and both groups showed significant
improvements in pain, functional capacity, quality of
life, anxiety, and depression.*" Egli et al.*? reported
the long-term results of NT in refractory chronic pain
patients. A total of 280 patients included the study
and procaine or lidocaine injections were applied in
local, segmental, and interference field if needed. Af-
ter 1-year follow-up, NT was found to be successful
and cost effective as there was significant improve-
ment in pain and reduction in using analgesics. Even
though NT seemed to have better results with repeat-
ed injections in chronic conditions, in this study, we
observed an improvement in acute respond as well.
In neuropathic pain, the contribution of autonomic
nerve system is well known.*¥ However, in acute con-
dition, this mechanism is unclear. It may be due to the
activation of reflex pathways by noxious nociceptive
inputs which seem to have connections with sympa-
thetic nerves. Furthermore, increased muscle tone
and hyperalgesia occur as a response of the sympa-
thetic system activation.®32 McDonnell®> reported
that blocking stellate ganglion with lidocaine provid-
ed marked decrease in acute pain after orthopedic
surgery. Referring to this study, Bantel and Trapp ex-
pressed that autonomic nerve system contributes in
processing acute pain.®® Regarding to these studies,
we assume that inhibition of increased sympathetic
system which is the main target of NT may provide
pain relief in acute cases. Furthermore, NT was found
to have high therapy response and high patient satis-
faction on musculoskeletal disorders."™ Furthermore,
no significant adverse effects were reported at none
of these studies. Similarly, in our study, no patient
was dropped out due to adverse effect.
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Limitations

One of the limitations of this study is the short fol-
low-up period. We focused on the immediate pain
relief as patients had acute painful clinic. Especially
to elucidate the efficacy of NT regarding the regulat-
ing effect, it would be better to involve chronic MPS
patients. In addition, KT is non-invasive group, and
we could not design a double blind, placebo/sham
controlled study.

Conclusion

Although a majority of the studies focused on the
treatment of chronic MPS, this study shows that all
these three treatment methods seem to be effective
on acute MPS patients suffering from pain and dis-
ability. Even though publications studied mostly KT
and TrPs injections, we found that NT is also as ef-
fective as the others and none of the treatments are
superior to each other.
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