
www.advancedentaljournal.com 040https://doi.org/10.29328/journal.jcad.1001045

Research Article

Comparison of Trigger Point Lidocaine 
Injection and Stabilization Splint Use in 
Myofascial Orofacial Pain Treatment
Ayşegül Pulatkan1 and Müge Çına2*
1Başakşehir Oral and Dental Health Center, Istanbul, Turkey
2Oral and Maxillofacial Surgery, Faculty of Dentistry, Süleyman Demirel University, Isparta, Turkey

Introduction
Myofascial pain syndrome is characterized by sensory, 

motor, and autonomic symptoms attributed to trigger points 
(TrPs). It impedes muscle strength, restricts full muscle 
elongation, and enhances antagonist muscle contractions [1]. 
It is one of the most common pain-related temporomandibular 
disorders (TMDs) in patients with orofacial pain, followed by 
disc displacement with reduction and arthralgia [2]. Given the 
high incidence of myofascial pain and the lack of consensus 
on which treatment modalities are better, a cautious approach 
from diagnosis to treatment is essential. 

It is assumed that TrPs are speciϐic areas in a muscle where 
sarcomeres contract excessively, resulting in an increase in 
the diameter of the muscle ϐibers in that region. It is further 
assumed that numerous TrPs form palpable contraction 
knots within tense bands. TrPs that elicit symptoms upon 
provocation are termed active TrPs, whereas those that do 
not produce symptoms are termed latent TrPs. Ball, et al. 
demonstrated that palpable and hyperperfused contraction 
nodes are formed by non-palpable hypoperfused TrPs in the 

Abstract 

Objective: This study aims to compare the short-, medium-, and long-term efϐicacy of trigger 
point local anesthetic injection and stabilization splint use for myofascial orofacial pain.

Materials and methods: Group 1 comprised 15 patients who received trigger point local 
anesthetic injections (LAI), while Group 2 comprised 15 patients who were treated with a 
stabilization splint (SS). Analysis of pain-free maximum mouth opening (MMO) measurements, jaw 
disability checklists (JDC), short-form McGill pain questionnaires (SF-MPQ), and Visual analog scales 
(VAS) were used for comparison between the groups.

Results: The LAI group showed a signiϐicantly greater increase in pain-free MMO in all terms 
(p < 0.001) and had signiϐicantly lower values on the JDC in both the medium (p = 0.026) and the 
long term (p = 0.006). The SF-MPQ was signiϐicantly lower in the medium term (p = 0.001) in the LAI 
group; the VAS showed a signiϐicantly greater decrease in the short (p = 0.016) and medium terms 
(p < 0.001) in the LAI group.

Conclusion: The results indicate that a treatment choice can be made between TN lidocaine 
injection and occlusal splint based on patient tolerance.

motor end plate [3]. It is reported that the pathophysiology of 
TrP formation was initially explained by Simons and Travell 
in 1981 through the “energy crisis hypothesis,” attributing 
TrP development to trauma and subsequent myoϐibril-level 
damage. This hypothesis has evolved into the widely accepted 
but controversial “integrated hypothesis,” emphasizing 
the role of high-level synaptic acetylcholine concentration 
and intracellular calcium. The impeded dynamic, rhythmic 
contraction-relaxation cycle prevents capillary circulation, 
leading to a decrease in nutrient supply and metabolite 
removal, increasing energy demand and resulting in a 
decreased pH environment. Increased levels of algogenic 
substances acting in both orthodromic and antidromic 
directions at sensory and autonomic terminals lead to 
sensitization, deϐined as a decrease in pain threshold and an 
increase in receptor sensitivity [4,5]. 

Non-invasive and minimally invasive interventions are 
employed in the treatment of myofascial orofacial pain (MOP). 
Occlusal splints are among the non-invasive treatments 
and include various oral orthotic devices. In the present 
study, stabilization splints (also known as ϐlat-plane splints, 
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study. Fifteen patients treated with TrP lidocaine injection 
formed the local anesthetic injections (LAI) group. The other 
15 patients treated with a stabilization splint constituted the 
stabilization splint (SS) group.

The comparative analysis between the two groups was 
conducted using a pain-free maximum mouth opening 
(MAA), Jaw Disability Checklist (JDC), Short Form McGill 
Pain Questionnaire (SF-MPQ), and Visual Analog Scale (VAS). 
Follow-up assessments were performed at four weeks (short 
term), three months (medium term), and six months (long 
term) post-treatment. Only patients who had completed all 
measurements and surveys in the examination form at these 
speciϐic time points were included in this study.

Pain-free MAA was measured using a caliper. When 
the patients slowly began to open their mouths, they were 
instructed to stop at the point at which they ϐirst felt pain. The 
distance between the incisal edges of the upper and lower 
central incisor teeth was then measured using a caliper. The 
Turkish version of JDC from the RDC/TMD questionnaire 
was utilized to assess functional reference, and the Turkish 
version of SF-MPQ and VAS was used to assess pain level and 
intensity [12-14].

Trp lidocaine injection protocol

An antiseptic solution (polyvinylpyrrolidone-iodine 
complex) was applied to the skin in the masseter and/or 
temporal muscle areas. A 0.5% lidocaine hydrochloride 
solution (commercial name: Jetocain Simplex 20 mg/ml 
injection solution) was prepared with physiological serum. 
Contraction knots within the masseter muscle (excluding 
the anterior ϐibers of the muscle) were identiϐied through 
bilateral palpation. The anterior ϐibers of the masseter were 
examined through bidigital palpation. For temporal muscle, 
only bilateral palpation was performed. A contraction knot 
containing TrPs located in the taut band was identiϐied. The 
contraction knot is believed to be the location where pain is 
experienced. After entering the contraction knot with a 27G 
disposable hypodermic needle (commercial name: Ayset 2 
ml Dental Injector 27G 0.40X50 mm) and ensuring negative 
aspiration, 0.3 ml of lidocaine hcl solution was injected per each 
TrPs (Figure 1). The injection needle was partially withdrawn 
from the skin before completely exiting, and the area around 
the contraction knot where the solution was administered 
was mechanically disrupted at several points. Subsequently, 
the needle was fully removed from the skin, and hemostasis 
was awaited for 1-2 minutes. This process was repeated for 
each contraction knot. Injections were repeated once a week 
at the same points for a duration of four weeks and performed 
by the same physician.

Stabilization splint protocol

Custom-made hard acrylic material occlusal stabilization 
splints (2 mm - 4 mm thickness) were used only during 
sleep for a period of six months (Figure 2). The adjustment 
of the opposing arch relation during centric and eccentric 
movements was performed using articulation paper.

centric relation splints, and Michigan splints) are utilized. 
Stabilization splints aim to position the mandible in centric 
relation, eliminate occlusal interferences, and stabilize 
neuromuscular activity. Their use is thought to potentially 
decrease temporomandibular joint (TMJ) load and induce 
changes in proprioception (cognitive awareness theory) [6]. 
The effectiveness of occlusal splints compared to controls in 
reducing myogenic TMD symptoms has been demonstrated in 
many studies [7,8]. 

Minimally invasive treatments aim to induce regeneration 
by disrupting the integrity of contracted myoϐibrils and 
interrupting pain pathways. In recent years, there has been 
increased interest in needling therapies, particularly those 
targeting TrPs through intramuscular injection treatments 
referred to as TrP injections. The literature reports the 
use of local anesthetics (LAs), botulinum toxin (BoNT), 
corticosteroids, platelet-rich plasma (PRP), collagen, 
sclerosing agents, physiological saline, and granisetron for TrP 
injections [9]. It assumes that LAs stabilize the membranes 
not only in axonal transmission but also in muscle ϐibers, with 
their effects varying depending on the active substance and 
concentration [10].

The hypothesis of the present study was that TrP lidocaine 
injections would be more effective than occlusal stabilization 
splint therapy in the treatment of myofascial orofacial pain. 
Accordingly, the aim of this study is to compare the short-
term (four weeks), medium-term (three months), and long-
term (six months) efϐicacies of TrP lidocaine injections versus 
stabilization splints in terms of pain and function.

Materials and methods
The research was approved by Süleyman Demirel 

University Clinical Trials Ethics Committee (date and number, 
16.08.2023/165) and performed in accordance with the 
Declaration of Helsinki Participants who were diagnosed 
with MOP according to the International Classiϐication of 
Orofacial Pain (ICOP-1) [11]. ICOP-1 is compatible with 
the commonly used tool “Research Diagnostic Criteria for 
Temporomandibular Disorders” (RDC/TMD) but provides a 
more detailed diagnosis.

All treatments commenced and concluded at the Oral and 
Maxillofacial Surgery Clinic, Faculty of Dentistry, Süleyman 
Demirel University, 2022. Inclusion criteria were as follows: 
minimum age of 18, no previous dry needling or injection 
therapy applied to the masseter and/or temporalis muscles, 
no use of occlusal splint in the last six months, no medication 
affecting muscle relaxation, no systemic neuromuscular 
diseases, no pregnancy, and obtained informed consent.

The sample size was calculated at a 95% conϐidence level 
using the “G. Power-3.1.9.2” program. With a signiϐicance level 
of α=0.05 and a theoretical power of 0.80, the effect size was 
0.253. The analysis resulted in a minimum sample size of 24 
in total. However, it was decided to include 30 patients in this 
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Statistical analysis

The data obtained in the study were analyzed using the 
SPSS 25.0 (Statistical Package for Social Sciences) program. 
Descriptive statistical methods, including counts, percentages, 
means, standard deviations, minimum, median, and maximum, 
were employed for data evaluation. Parametric tests were 
utilized for measurements with a normal distribution, while 
non-parametric tests were applied for measurements without 
a normal distribution. For the comparison of means for two 
independent groups with a normal distribution of quantitative 
data, the independent samples t-test was employed, whereas 
the Mann-Whitney U analysis was used for non-normally 
distributed measurements. In the case of ϐinding signiϐicant 
differences, Bonferroni analysis was conducted to identify 
speciϐic pairwise differences. The Type I Error probability (α) 
was set at 0.05 for all analyses.

Results
The present study included 30 (27 women, 3 men) patients 

aged 30.93 ± 10.85 years (range 18-65). Based on diagnoses, 
13.3% were acute primary MOP (n = 4), 76.7% were chronic 
frequent primary MOP with pain referral (n = 23), and 10% 
were chronic highly frequent primary MOP with pain referral 
(n = 3). 

Pain-free maximum mouth opening (MMO) measurements

Both groups showed statistically signiϐicant differences at 
four weeks, three months, and six months compared to pre-
treatment values. No signiϐicant difference was observed in 
pre-treatment between the treatment groups. Statistically 
signiϐicant differences between the two groups were observed 

at four weeks (p < 0.001), three months (p < 0.001), and six 
months (p < 0.001) after treatment. The LAI group had higher 
mean MMO values than the SS group (Table 1).

Jaw Disability Checklist (JDC)

Before treatment and after four weeks (p = 0.014), three 
months (p < 0.001), and six months (p < 0.001), statistically 
signiϐicant differences were observed in LAI group JDC scores. 
In the SS group, a signiϐicant difference was only shown at 
three months (p = 0.022)

 There was no statistically signiϐicant difference in the mean 
JDC scores between the groups before (p = 0.099) and after 
four weeks of treatment (p = 0.093). For both groups, mean 
JDC scores showed a signiϐicant difference at three months 
(p = 0.026) and six months (p = 0.006) after treatment; the LAI 
group had lower values (Figure 3) (Table 2).

Short Form McGill Pain Questionnaire (SF-MPQ)

In both groups, a statistically signiϐicant difference was 

Figure 1: A,B: Trp lidocaine injection

Figure 2: A, B: Stabilization splint Table 1: Pre- and post-treatment scores of pain-free MMO.
LAI group (n = 15) SS group (n = 15)

Median 
(Min-Max) Mean ± SD Median 

(Min-Max) Mean ± SD p

Pre-treatment (0) 25(8-36) 25.67 ± 7.31 27(14-34) 27.53 ± 5.29 0.430
4 weeks (1) 45(35-54) 44.60 ± 5.07 36(25-43) 35.60 ± 4.36 0.000*

3 months (2) 46(34-52) 45.53 ± 3.96 35(25-47) 36.33 ± 6.61 0.000*
6 months (3) 46(42-53) 46.33 ± 2.69 35(25-47) 36.20 ± 7.28 0.000*

Bonferroni (p)
0 < 1 (0.001)
0 < 2 (0.000)
0 < 3 (0.000)

0 < 1 (0.001)
0 < 2 (0.001)
0 < 3 (0.002)

Mann Whitney U test, Bonferroni test * p < 0.001

Figure 3: Jaw Disability Checklist. 1 point for every YES answer.
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observed in the mean SF-MPQ scores before and after all time 
periods, with the mean values being lower than pre-treatment. 
Differences between the groups were only observed three 
months (p = 0.001) after treatment; the LAI group had lower 
values than the SS group (Figure 4) (Table 3).

Visual Analog Scale (VAS)

Before and after all time periods, the mean VAS values were 
signiϐicantly different in both groups. There was a signiϐicant 
difference between the groups at four weeks (p = 0.016) and 
three months (p < 0.001) on behalf of the LAI group (Figure 5)
(Table 4).

Discussion
Myofascial pain affects 30% to 85% of the population 

[15]. From 85% to 93% of myofascial pain patients have been 
reported in pain clinics, with a higher incidence observed in 
women. In patients with myofascial TMD, the masseter and 
temporalis muscles are the most common sites for active TrPs 
[16].

The fact that myofascial pain has common risk factors 
with some clinical conditions and disorders (emotional 
state, fatigue, sleep disorders, and parafunctional activities) 
and the evaluation of comorbidity conditions is important 
for treatment success. Although the relationship between 
bruxism and TMD has not been clariϐied, bruxism is thought 
to contribute to myofascial pain. There are not many studies 
in the literature evaluating the presence of bruxism in 
patients with TrPs. Our study is important in this respect. 
Polysomnography is the gold standard for the diagnosis of 
bruxism. The most important limitation of our study is that 
the diagnosis of bruxism was made clinically due to the fact 
that the study was conducted retrospectively. However, due 
to practical difϐiculties, studies, including bruxism are mostly 
based on patient declaration [17].

A meta-analysis conducted by Al-Moraissi, et al. reported 
that the most effective treatment options, in order of 
effectiveness, are manual therapy, counseling therapy, local 
anesthetic injection, and occlusal appliance [18]. However, it 
has been observed in studies comparing minimally invasive 
and occlusal splint treatments in the literature that the follow-
up length is relatively short [19,20]. Blasco-Bonora, et al. 

Table 2: Pre- and post-treatment scores of JDC.
LAI group (n = 15) SS group (n = 15)
Median 

(Min-Max) Mean ± SD Median 
(Min-Max) Mean ± SD p

Pre- teratment (0) 5(2-8) 5.00 ± 1.69 4(2-9) 4.13 ± 1.68 0.099
4 weeks (1) 1(0-7) 1.80 ± 2.08 2(0-7) 2.86 ± 2.29 0.093

3 months (2) 0(0-4) 0.93 ± 1.22 2(0-6) 2.40 ± 2.03 0.026*
6. months (3) 0(0-4) 0.87 ± 1.25 3(0-7) 2.93 ± 2.12 0.006*

Bonferroni (p)
1 < 0 (0.014)
2 < 0 (0.000)
3 < 0 (0.000)

2 < 0 (0.022)

Mann Whitney U test, Bonferroni test * p < 0.001

Figure 4: Short Form McGill Pain Questionnaire

Table 3: Pre- and post-treatment scores of SF-MPQ.
LAI group (n = 15) SS group (n = 15)

Median 
(Min-Max) Mean ± SD Median 

(Min-Max) Mean ± SD p

Pre-treatment (0) 18(7-38) 19.33 ± 10.74 14(6-23) 15.07 ± 5.12 0.180
4 weeks (1) 2(0-24) 4.47 ± 7.37 3(0-20) 5.93 ± 5.65 0.097

3 months (2) 0(0-6) 1.53 ± 2.23 4(1-11) 5.33 ± 3.42 0.001*
6 months (3) 0(0-11) 2.13 ± 3.62 4(0-16) 5.13 ± 5.49 0.105

Bonferroni (p) 
1 < 0 (0.003)
2 < 0 (0.000)
3 < 0 (0.000)

1 < 0 (0.001)
2 < 0 (0.011)
3 < 0 (0.000)

Mann Whitney U test, Bonferroni test * p < 0.001

Figure 5: Visual Analog Scale

Table 4: Pre- and post-treatment scores of VAS.
LAI group (n = 15) SS group (n = 15)

Median 
(Min-Max) Mean ± SD Median 

(Min-Max) Mean ± SD p

Pre-treatment (0) 7(4-10) 7.00 ± 1.85 7(4-10) 6.93 ± 2.02 0.926
4 weeks (1) 0(0-6) 1.60 ± 2.20 3(0-6) 3.40 ± 1.88 0.016*

3 months (2) 0(0-3) 0.47 ± 0.92 2(0-5) 2.33 ± 1.63 0.000*
6. months (3) 0(0-7) 1.33 ± 2.29 3(0-6) 2.60 ± 2.16 0.100

Bonferroni (p) 
1 < 0 (0.001)
2 < 0 (0.000)
3 < 0 (0.000)

1 < 0 (0.043)
2 < 0 (0.001)
3 < 0 (0.000)

Mann Whitney U test, Bonferroni test * p < 0.001
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observed a signiϐicant improvement in pain-free MAA, JDC, 
and VAS values compared to pre-treatment after dry needling 
therapy applied to active TrPs in the masseter and temporal 
muscles in patients with bruxism and myofascial pain at 
the end of a week. The results of our study also show that 
signiϐicant positive changes in pain-free MAA, JDC, SF-MPQ, 
and VAS were obtained in all terms in the lidocaine injection 
group [21].

In this study, both groups demonstrated improvement in 
all variables (pain-free MMO, VAS, SF-MPQ) except for the JDC 
at all time intervals. In the long term, there were no signiϐicant 
differences between the groups in terms of VAS and SF-
MPQ; however, pain-free MMO and JDC showed a signiϐicant 
difference between the groups in favor of the lidocaine 
group. The observed difference in the comparative analyses 
underscores the need for studies comparing minimally 
invasive and occlusal splint therapies in terms of long-term 
efϐicacy. 

The obtained results seen in the lidocaine group are 
thought to be due to a series of events that can be explained 
by the disruption of TrP integrity, a decrease in Ach levels, and 
the prevention of a set of events; interruption of sensitization 
pathways through stabilization of afferent and efferent 
membranes; and improvement through effects such as direct 
vasodilation in the region. Ahmed, et al. reported that the 
effect size of LA injection into TME muscles was high [15]. Xie, 
et al. stated that injecting lidocaine into TrP and Trp-related 
motor end plates signiϐicantly reduced pain compared to a 
direct lidocaine injection into the TrP. Despite the lack of 
imaging-guided injections in our study, we suggest that the 
observed improvement in the lidocaine group from the fourth 
week onwards may be attributed to the involvement of motor 
end plates along with TrP [22]. 

Several minimally invasive techniques have been described 
in the literature. Due to its low cost and lower complication 
ratios, lidocaine is one of the most preferred substances for 
pain management. Hosgor, et al. reported that following 
BoNT injections in patients diagnosed with myofascial pain 
and clinical bruxism, pain-free MMO, and VAS values at one, 
three, and six-month follow-ups demonstrated a positive 
difference compared to pre-treatment, similar to another 
study’s lidocaine group [23]. Given the reversible nature of the 
paralysis induced by BoNT, the reϐlected antinociceptive effect 
on VAS values is an outcome that we would expect. Similar 
results obtained in our lidocaine group in this study may 
potentially overshadow the impact of contractility. Canales, 
et al. also reported no signiϐicant difference in symptoms 
among different doses of BoNT, suggesting the presence of an 
unproven afferent effect alongside its efferent effect [24].

SF-MPQ and VAS mean values increased in the lidocaine 
group between the medium and long term. Although these 
values were signiϐicantly lower than the pre-treatment period, 

the increased mean values between these time intervals 
explain the absence of signiϐicant differences between the 
groups in the long term.

Vrbanović, et al. observed a signiϐicant reduction in 
symptoms after six months of using a stabilization splint in 
TMD patients. No signiϐicant difference was observed between 
groups with myofascial pain and those with disc displacement, 
nor between groups with acute pains and those with chronic 
pains [25]. We are of the opinion that the use of a stabilization 
splint is beneϐicial in cases associated with bruxism. However, 
to reach a deϐinitive conclusion in this regard, studies 
utilizing subgroup classiϐications recommended by ICOP and 
deϐinitively diagnosing bruxism with PSG are needed.

In a meta-analysis evaluating the effectiveness of occlusal 
splints in patients with myogenous TMD, it was reported 
that the most effective occlusal splint for pain is the anterior 
splint, followed by the combination of counseling therapy 
and hard stabilization splint. The most effective treatments 
for achieving mouth opening were noted to be midline stop 
appliances, counseling therapy, and a hard stabilization splint. 
Subgroup analyses demonstrated that a hard stabilization 
splint provided pain relief in the short-term follow-up 
and when worn only during the night [7]. In our study, the 
observed signiϐicant changes in pain-free MAA, VAS, and SF-
MPQ results in the stabilization splint group are consistent 
with the literature.

Ozkan, et al. concluded that TrP injection therapy, in 
combination with splint therapy, is more effective than splint 
therapy alone for the management of TMD. The combination 
therapy group (Trps lidocaine injection+stabilization splint) 
showed better VAS results but no signiϐicant difference in 
the maximum incisal opening [26]. Bilici, et al. observed that 
combination therapy decreased VAS compared to occlusal 
splints. Increasing number of injections has positive effects 
on treatment [27]. The absence of a combination group in our 
study is a limitation of the study.

In the study by Kamanlı, et al. improvement in depression 
and anxiety measurements was observed following BoNT 
injections, whereas no effect was observed in the comparison 
groups receiving LA or placebo injections. This study draws 
attention to the potential variability in the clinical proϐile and 
treatment response of patients with myofascial pain [28]. The 
success of treatment in patients with muscle-related TMD has 
been reported to exhibit stronger correlations with changes 
in jaw movements, fatigue, weakness, individual patient 
characteristics (psychosocial and behavioral factors), and 
comorbidities (such as depression, anxiety, and somatization) 
when compared to changes in pain intensity. Therefore, pain 
management is likely to be more effective when treatment 
is personalized after evaluating both the physical and non-
physical components of the pain in question [29,30].
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Conclusion
The results indicate that a treatment choice can be made 

between TN lidocaine injection and occlusal splint based on 
patient tolerance. Variables related to comorbidities such as 
bruxism should be included in future studies. It is necessary 
to conduct studies with a larger sample size to provide high-
quality evidence. 
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