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 Abstract: Acupuncture has shown promise as a therapeutic option in temporomandibular 
disorders (TMD). Its benefits include pain relief, reduction of muscle tension and improvement 
of jaw function. Several alternative approaches, including dry needling and laser acupuncture, 
were also reported to improve TMD symptoms. This review aims to summarise the most recent 
studies available on these alternative therapies for TMD. An electronic literature search was 
conducted in 3 databases, PubMed, Web of Science, and Scopus,  in order to identify articles on 
acupuncture, dry needling, or laser acupuncture. Search development, process, and two-step 
article selection were conducted by independent researchers. Data was extracted regarding 
study characteristics, population characteristics, acupuncture points or techniques used, and 
assessment methods for diagnosis and effects. Out of 431 identified results, 20 were selected for 
inclusion. We identified 11 studies on acupuncture, 3 studies on laser acupuncture and 6 studies 
on dry needling. Most studies showed improvement of TMD symptoms post-intervention, 
assessed by pain scales and maximum mouth opening. Overall, most studies showed promising 
results for acupuncture as an alternative, minimally invasive treatment method for TMD. When 
compared to controls or placebo, acupuncture, and related techniques result in significant relief 
of TMD symptoms. 
 
Keywords: laser acupuncture, acupuncture, dry needling, temporomandibular joint            
dysfunction, TMD 
 
1. Introduction 

TMD represents a group of pathologies affecting masticatory muscles and/or tem-
poromandibular joints and associated structures. It is recognized by both dentists and 
other healthcare providers as the most common chronic orofacial pain condition, ex-
cluding odontogenic causes [1]. Common symptoms include joint pain, muscle tender-
ness, headaches, restricted range of motion and articular sounds, which can be easily 
exacerbated by mastication or speech, leading to an impaired function of the orofacial 
system and affecting daily life [2]. Quality of life is affected in patients suffering from 
TMD; one of the main determinants of this is chronic pain and the poor quality of sleep 
derived from matinal feelings of tiredness and jaw soreness [3]. TMDs were reported 
to affect up to 31% of the adult population and 11% for children and adolescents [4]. 
Women are two times more likely to develop TMD, tend to show more signs and symp-
toms of TMD, but are also more likely to seek treatment [5]. Treatments for TMD usu-
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ally follow a multidisciplinary approach, dictated by the various aetiologies and man-
ifestations of disorders, patient preferences and effectiveness related to treatment costs 
and time. Standard treatment methods for TMD include non-surgical and surgical ap-
proaches. Non-surgical approaches include treatments such as occlusal splint (OS) 
therapy, physiotherapy, pharmacotherapy, and counselling [6]. Non-conventional, 
minimally invasive approaches such as laser therapy, transcutaneous electrical nerve 
stimulation (TENS), botulinum toxin A injections and acupuncture are also available. 
These approaches focus on educating patients, improving quality of life and minimiz-
ing the risks and costs associated with more complex, invasive interventions [7,8].   

Acupuncture is a traditional Chinese medicine (TCM) practice that involves insert-
ing very fine needles into specific points on the body, called acupuncture points, to 
promote healing, alleviate pain, and restore balance to the body's energy, or "qi". The 
theory behind body acupuncture is that the body has a network of energy pathways, 
or meridians, through which qi flows. When this energy flow is disrupted or blocked, 
it can cause pain, illness, or other health issues. Acupuncture aims to correct these im-
balances by stimulating specific points along the meridians, which helps restore the 
flow of energy, improve circulation, reduce inflammation and promote the body’s nat-
ural healing processes [9]. This method has shown promising results for patients with 
temporomandibular disorder (TMD). Reported benefits include pain relief, reduction 
of muscle tension, improvement of jaw function, reduction of inflammation and stress 
reduction [10,11]. 

Several alternative acupuncture techniques and complementary therapies are avail-
able in TMD management. These approaches aim to enhance the therapeutic effects by 
targeting TMD aetiologies, such as muscle tension, inflammation, stress. Specific alter-
natives and complementary approaches to consider are laser acupuncture, dry nee-
dling, electroacupuncture, pharmacopuncture, auricular acupuncture, scalp acupunc-
ture, acupressure, moxibustion, cupping therapy, herbal medicine, stress-reduction 
techniques (mindfulness and meditation, breathing exercises) [12–18]. Among the 
aforementioned, dry needling and laser acupuncture are used in practice with in-
creased frequency, to alleviate TMD-related pain symptoms. Laser acupuncture re-
moves the need for needle insertions, low-light laser light being used instead to stim-
ulate traditional acupuncture points. This method is considered simple, painless and 
safe, but its effectivity is still unclear [19]. Dry needling is a method that uses acupunc-
ture needles inserted to various depths into muscle trigger points (hypersensitive or 
irritable points located within taut bands of skeletal muscles). These trigger points are 
considered a major source of musculoskeletal pain, and often accompany chronic mus-
culoskeletal disorders such as TMD. Palpation of a trigger point will manifest in a local 
or referred pain response and a local twitch [20]. Dry needling was reported to increase 
jaw range of motion and improve pressure pain threshold (PPT) in patients with myo-
fascial TMD, thus recommending it as a minimally invasive, simple and relatively safe 
procedure [21].  

The aim of this systematic review was to gather and present the most recent studies 
available in recent literature on acupuncture and two alternative approaches, laser ac-
upuncture and dry needling, thus providing an overview of current knowledge.  

2. Results 
2.1. Study selection 

The search retrieved a total of 431 results. After duplicate removal, 282 articles were 
screened for title and abstract, of which 27 were selected for retrieval and read in full 
text form by two independent researchers. Any conflicts regarding studies inclusion or 
exclusion from study were settled by a third researcher. The level of agreement be-



Balneo and PRM Research Journal 2024, 15, 3 3 of 17 

 

tween researchers was calculated by the Kappa coefficient (value k= 9.2). Conse-
quently, 20 studies were included in this review. The study selection process is pre-
sented in the following PRISMA 2020 flowchart. 

 

 
 
Figure 1: Prisma flowchart of study selection 
 

2.2. Description of included studies 

Only studies including adults with TMD were included. Studies on patients 
with TMD dysfunction, myofascial pain, and myofascial syndrome were included. 

From the 20 included studies, 14 are randomised controlled clinical trials 
(RCCTs). All studies utilised The Research Diagnostic Criteria for Temporomandibular 
Disorders tools (RDC/TMD or DC/TMD) to diagnose patients with TMD, excepting 2 
studies which did not report diagnostic criteria[22,23]. All studies utilised a pain assess-
ment tool (16 studies used the Visual Analogue Scale - VAS, 2 studies used the Verbal 
Numeric Scale - VNS, 2 studies used other tools). All studies included maximum mouth 
opening (MMO) or maximum interincisal opening (MIO) or other parameters as speci-
fied by RDC/TMD as an additional assessment method.  

Included studies are reported based on the main therapeutic approach investi-
gated. Studies investigating multiple treatment methods of TMD, including those of 
interest to this study, were included if they provided separate group analysis between 
the investigated therapies and control/placebo groups. Hence, from these studies, only 
data regarding the study subjects treated with acupuncture, laser acupuncture or DN 
and control/placebo groups was extracted. Main characteristics of included studies, 
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along with population, intervention and outcome data are summarised in the subse-
quent tables. For abbreviations’ translations, please consult “Appendix A -List of ab-
breviations” section.  

2.2.1. Acupuncture studies 

We included 11 studies using acupuncture techniques as interventions. Of these, 8 
used body acupuncture interventions, while auricular acupuncture, oral acupuncture 
and scalp acupuncture were used in 1 study each. 8 studies were RCCTs, 2 were obser-
vational retrospective studies and one was a prospective interventional study.  6 stud-
ies were conducted in Brazil, 2 studies in Italy, and 1 each in China, Germany and Aus-
tria. Sample sizes varied from 28 to 407 participants. Further information is detailed in 
Table 1. 

Table 1. Studies on acupuncture  

Main 
au-
thor 

Year 
pub-
lishe
d 

Geo-
graph
ic 
area 

Study 
design  

Study 
popula-
tion / 
Groups 

Age/gen-
der distri-
bution 

Intervention 
method 

Assessment 
method – 
TMD diag-
nosis 

Assess-
ment 
method – 
outcome  

Conclusions Notes  

Aroca 
et al 
[24] 

2022 Brazil  RCCT 41 
Acu-
punc-
ture 
group - 
16  
Sham 
control 
group -
16 

age mean 
26.63, 
92.7% F 

auricular acu-
puncture - sem-
ipermanent 
needles on TMJ 
point 43.3, 0.7 
mm depth 
1 session/week, 
8 weeks 

axes I and II 
of 
RDC/TMD  

VAS, 
MMO 

Improved per-
formance in 9 as-
pects in the acu-
puncture group, 
in an outcome 
similar to pa-
tients treated 
with an OS 

Study com-
paring auric-
ular acu-
puncture 
with OS and 
control 
group - data 
extracted 
from acu-
puncture 
and controls 
groups 

Branc
o et al 
[25] 

2016 Brazil pro-
spective 
inter-
ven-
tional 
study 

68 
4 groups 
- all acu-
punc-
ture in-
terven-
tions  

age mean 
NR, all F 

local and dis-
tant point acu-
puncture 
(points GB20, 
GV20, TE21, 
ST6, ST7 and 
LI4, EX-HN3), 
20mm depth  
2 ses-
sions/week, 5 
weeks 

RDC/TMD
 
 
  
 
  
 

ProTMD-
Multi, 
VAS 

TMDs involving 
joint components 
benefit from lo-
cal acupuncture, 
while TMD 
caused by mus-
cle benefit from 
distant point ac-
upuncture.  

Study com-
paring local 
and distant 
acupuncture 
interven-
tions 

Canal
es et 
al[26] 

2021 Brazil RCCT 54 
acu-
punc-
ture 
group - 
18 
Control 
group - 
18 

mean age 
30.3±6.9 
years, all F 

Acupuncture 
points GB20, 
GB21, GB34, 
BL2, CV23, 
TE23, LI4, LI11, 
SI19, LR2  
1 session/week, 
4 weeks 

RDC/TMD 
(axis I ) 

 VAS, 
PPT EMG 

Self-perceived 
pain VAS was re-
duced after 1 
month of therapy 
(P<.001), more 
than for the con-
trol group. There 
was no signifi-
cant difference 
compared to the 
Botox group.  

Study com-
paring acu-
puncture 
with Botox 
injections 
and control 
group - data 
extracted 
from acu-
puncture 
and controls 
groups 

Zotelli 
et al. 
[27] 

2017 Brazil RCCT 40 vol-
unteers: 
acu-
punc-
ture 
group 
=20, pla-
cebo 
group = 
20 

Age means 
36,5 years, 
32 F 

Acupuncture 
points: ST6, 
ST7, SI18, 
GV20, GB20, 
BL10, and LI4 

RDC/TMD 
axes I and II 

VAS, 
MMO 

Pain decreased 
in both groups 
after four treat-
ment sessions, 
with no signifi-
cant difference 
between groups. 
Regarding 
mouth opening 
limitation, the re-
sult was not sig-
nificant in any of 
the three open-
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ing levels stud-
ied. 

de 
Salles-
Neto 
et al 
[28] 

2020 Brazil RCCT 36 
acu-
punc-
ture 
group - 
18 
control - 
18 

ages 18-60, 
all F 

Acupuncture 
points LI4, 
GB34, ST36, 
SI18, SI19, ST6, 
ST7, GB20 
 1 ses-
sion/week for 5 
weeks  

RDC/TMD  
 
 
 
  
 
 
  
 
  
 

VAS, SF-
MPQ, 
OHIP-14, 
MOPDS, 
MO 

Pain intensity re-
duced after treat-
ment (61% - 1 
week and 81% - 1 
month) in acu-
puncture group. 
Mandibular 
function and 
oral-health re-
lated quality of 
life improved 
significantly in 
both groups 
(p<0.01). No sig-
nificant differ-
ence was de-
tected between 
groups for other 
parameters 
(p>0.05) 

 

Ser-
ritella 
et 
al[29] 

2023 Italy Retro-
spective 
Obser-
vational  

28  mean age 
49,36 
years, 24 F/ 
4 M 

CV 12, CV10, 
CV6, CV4, ST24 
bilaterally, EX - 
Ab1 bilaterally, 
KI17 and KI19 
mono or bilat-
erally, accord-
ing to pain lo-
cation 

DC/TMD VNS, 
MMO, 
BPI, OBC, 
PGI-I 
Scale, 

MMO values sig-
nificantly im-
proved after acu-
puncture (p = 
0.0002) and 
TMD-related 
pain declined af-
ter 
treatment (p < 
0.001). 
 

 

 Șen 
et 
al[30] 

2020 Ger-
many 

RCCT 41 pa-
tients: 
group 
A: 18 
specific 
acu-
punc-
ture,  
group B: 
23 non-
specific 
acu-
punc-
ture 

mean age 
40, 17. 38 
F/3M 

Specific acu-
puncture: BL-2, 
BL-3, SI-19, ST-
7, TE-21, BL-34 
and SI-3). 
Non-specific 
acupuncture: 
three nonspe-
cific points bi-
laterally 

DC/TMD  GCPS, 
MMO, 
OHRQoL  
 

The level of pain 
decreased signif-
icantly after 4 
weeks of treat-
ment in both 
groups, with no 
significant differ-
ence between 
them. 

Study com-
paring acu-
puncture 
with non-
specific acu-
puncture 

Peix-
oto et 
al.[31] 

2021 Brazil RCCT 60  
acu-
punc-
ture 
group - 
15 
control - 
15 

18-65 years Scalp acupunc-
ture - points 
GV20, GV21, 
GV22, GV24 

RDC/TMD PSQI, 
WHOQO
L-bref, 
VAS 

Pain level de-
creased in pa-
tients with SA as 
well as patients 
with MT and OS. 
C group has 
shown no signifi-
cant improve-
ment of pain re-
duction. None of 
the therapies had 
improved qual-
ity of life or 
sleep. 

Study com-
paring Scalp 
Acupuncture 
with Manual 
Therapy, Oc-
clusal Splint 
and Controls 
- data ex-
tracted from 
SA and C 
groups 

Liu et 
al [32] 

2024 China RCCT 60 
acu-
punc-
ture 
group - 
30 
control - 
30 

age mean 
42.3, 
26F/4M 

bilateral LI4 
and GB34; af-
fected-side 
SI19, ST6 and 
ST7  

DC/TMD VAS, 
MMO, 
GCPS, 
JFLS-20, 
DASS-21, 
PSQI, 
PPT, EMG 

The acupuncture 
group showed 
significantly re-
duced pain in-
tensity (p<0.001) 
and showed im-
proved parame-
ters compared to 
the control group 
(jaw opening and 
movement, 
GCPS, JFLS-20, 
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DASS-21 and 
PSQI) 

Ser-
ritella 
et al 
[33] 

2021 Italy RCCT 60 pa-
tients: 
BA 
group - 
20  
EA 
group - 
20 

average 
age: 46,93 
years 
 

ST6, ST7, GB20, 
BL10, LI4, ST36, 
SP6, LR3 

DC/TMD VNS, PGI-
I, BPI 
 

Body Acupunc-
ture  is effective 
in reducing pain 
and improve the 
health status of 
the subject 
(mood, sleep, 
quality of life) 

Study com-
paring body 
acupuncture 
with electric 
acupuncture 
and acu-
puncture 
cupping  

Simm
a et al. 
[34] 

2018 Aus-
tria 

Retro-
spective 
clinical 
study 

407 pa-
tients,  

age 18-75 
years, 
mean age 
45 years 
315 F 

C0/1, CV17-21, 
LI4-SI3, Area 
A, intraorally 
in vestibular 
and retromolar 
regions for 
lower and up-
per jaw 

RDC/TMD Likert 
pain scale 

After treatment 
the pain ratings 
significantly de-
creased 
(P<0.001); 

Oral acu-
puncture 
study 

2.2.2 Laser acupuncture studies 

We included 3 studies using laser acupuncture as intervention. All studies used 
low-energy diode laser on acupuncture points. One study was of retrospective observa-
tional design, one study had a prospective interventional design, and one study was a 
RCCT. 2 studies were conducted in Taiwan and one in Iran. Sample sizes varied from 20 
to 45 patients. Further information is detailed in Table 2. 

Table 2. Studies on laser acupuncture  

Main 
author 

Year 
pub-
lished 

Geo-
graphi
c area 

Study 
design  

Study 
popula-
tion / 
Groups 

Age/ge
nder 
distri-
bution 

Intervention 
method 

Assess-
ment 
method – 
TMD di-
agnosis 

Assess-
ment 
method – 
outcome  

Conclusions Notes  

Hu et al 
[22] 

2014 Taiwan retro-
spec-
tive 
obser-
va-
tional  

29 age 
range 
17-67,  
25F/4
M 

Handy laser Trion 
(GaAlAs laser di-
ode, 810 nm, 150 
mW, pulsed 
waves) on points 
ST6, ST7, LI4, Ashi 
points  
3 sessions/wee, 4 
weeks  

NR VAS, 
MMO 

VAS score on palpation 
decreased significantly 
for patients with acute 
TMD (p=0.005) and 
chronic TMD (p<0.001). 
MMO also increased 
significantly in patients 
with acute or chronic 
TMD (p=0.008; p<0.001) 

Study on 
patients 
with treat-
ment-re-
sistant 
TMD  

Huang 
et al [23] 

2014 Taiwan pro-
spec-
tive in-
terven-
tional  

20 
control 
group - 6  
 

 NA 
for 
whole 
sample 

low-level energy 
diode laser - 800 
nm, on points ST6, 
ST7, Ashi, and LI4 
1 session/week, 
min 3 weeks 

NR VAS, 
MMO 

Significant pain relief 
(p=0.003) post-treat-
ment was achieved in 
85% of patients.  

 

Madani 
et al [35] 

2019 Iran RCCT 45 
Laser acu-
puncture - 
15 
controls - 
15 
 

33F/12
M, age 
mean 
38 ± 
15.3 
years 

810-nm diode laser 
used bilaterally on 
acupuncture 
points ST6, ST7, 
LI4 

RDC/TMD  MMO, 
VAS 

No significant differ-
ence in MMO was ob-
served, but both LLLT 
and laser acupuncture 
were effective in pain 
reduction (p < 0.05), 
and increasing protru-
sive and excursive 
mandibular move-
ments.   

Study com-
paring laser 
acupunc-
ture with 
LLT and 
controls - 
data ex-
tracted 
from laser 
acupunc-
ture and 
control 
group 
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2.2.3 Dry needling studies 

We included 6 studies using dry needling (DN) as therapeutic interventions. 2 
studies performed DN on masseter and temporal muscles, 3 on masseter muscles and 1 
on lateral pterygoid muscles. 5 studies were RCCTs, while one was prospective interven-
tional. 3 studies were conducted in Spain, 2 in Turkey and 1 in Brazil. Sample sizes varied 
from 17 to 90 participants. Further information is detailed in Table 3. 

Table 3. Studies on dry needling 

Main au-
thor 

Year 
pub-
lished 

Geo-
graphic 
area 

Study de-
sign  

Study 
popula-
tion / 
Groups 

Age/gen-
der distri-
bution 

Intervention 
method 

Assessment 
method – 
TMD diagno-
sis 

Assess-
ment 
method 
– out-
come  

Conclusions Notes  

Blasco-
Bonora et 
al [40] 

2017 Spain prospec-
tive inter-
ventional 

17  age mean 
38, 
6M/11F 

Myofascial trig-
ger points of 
masseter and 
temporalis mus-
cles DN,  
15-25 mm depth 
1 session 

RDC/TMD PPT, 
VAS, 
MO 

Pain scores (VAS) 
and MO showed a 
significant im-
provement imme-
diately after and at 
1 week post-inter-
vention (p<0.001) 

 

Dib-Zak-
kour et al 
[41] 

2022 Spain RCCT 36 
dry nee-
dling 
group -16 
control - 
16 

18-40 
years, NA 

bilateral DDN 
on masseter 
muscles trigger 
points 
1 session 

RDC/TMD  VAS, T-
scan, 
EMG 

Facial pain and 
muscle activity 
were significantly 
reduced and mouth 
opening range was 
increased post-pro-
cedure.  

 

Ferreira 
et al[42] 

2024 Brazil RCCT 60 
DN group 
- 20 
controls - 
20 

18-40 
years, age 
mean 31.3 
(DN 
group) 

bilateral DDN 
on masseter 
muscles trigger 
points, 1 ses-
sion/week, 4 
weeks  

DC/TMD VAS, 
MMO 

Significant increas-
ing of mouth open-
ing (p=0.005) and 
protrusion 
(p=0.007) was 
noted, along with 
pain decrease in 
both DN and man-
ual therapy groups 
(p<0.001). 

Study compar-
ing DN with 
manual therapy 
and controls - 
data extracted 
from DN and 
controls groups 

Lopez-
Martos et 
al [43] 

2018 Spain RCCT 60 
DDN 
group - 20 
control 
group - 20 
percutane-
ous needle 
electroly-
sis (PNE) - 
30 

median 
age 39, 
52F/8M 

DDN on lateral 
pterygoid mus-
cle trigger 
points 
1 session/week, 
3 weeks  

RDC/TMD,  VAS, 
maximal 
interin-
cisal 
opening 
(MIO) 

Statistically signifi-
cant differences in 
pain reduction at 
rest, during chew-
ing, and for maxi-
mum interincisal 
opening  (p <0.01) 
were measured for 
the PNE and DDN. 

Study compar-
ing DN with 
percutaneous 
electrolysis and 
controls - data 
extracted from 
DN and con-
trols groups 

Ozmen et 
al  [44] 

2024 Turkey RCCT 90 
dry nee-
dling - 30 
control 
group - 30 

18-60 
years 

DN on masseter 
and temporal 
muscles, 

DC/TMD VAS, 
PSQI, 
MMO 

Dry needling sig-
nificantly reduces 
pain, improve qual-
ity of life  and 
sleep. 

study compar-
ing DN, face 
yoga and con-
trols - data ex-
tracted from 
DN and con-
trols group 

Özden et 
al. [45] 

2020 Turkey RCCT  60  
SDN - 20 
DDN - 20 
controls 
20 

18-65 
years, 
31F/29M 

superficial and 
deep dry nee-
dling on masse-
ter muscle trig-
ger points  

RDC-TMD  VAS, 
MMO, 
PPT 

Pain levels was sig-
nificantly reduced 
in patients receiv-
ing SDN therapy 
for masseter-re-
lated MTMD  in 
comparison with 
those obtained us-
ing DDN therapy 

study compar-
ing superficial 
and deep dry 
needling inter-
ventions with 
controls  

2.3. Risk of bias/quality assessment of studies  
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We identified 5 studies with an overall low risk of bias, 7 studies with moderate 
risk of bias and 8 studies with high risk of bias. The studies are presented collectively, 
but in the same order they were summarised in Tables 1, 2 and 3. Therefore, from the 
acupuncture studies we identified 4 studies with low risk[28,30,32,33], 4 studies with 
moderate risk [26,27,29,31] and 3 studies with high risk of bias [24,25,34]. From the laser 
acupuncture studies, we identified 2 studies with high risk of bias[22,23] and 1 study 
with moderate risk of bias [35]. From the dry needling studies, we identified 1 study 
with low risk of bias [36], 2 studies with moderate risk of bias [38,41] and 3 studies with 
high risk of bias [37,39,40].  

 

Figure 2. Results of the risk of bias/quality assessment (ROBINS-I) 

3. Discussion 

This review examined the scientific evidence to assess the effectiveness of tradi-
tional acupuncture, laser acupuncture and dry needling in reducing symptoms associ-
ated with TMD. It included the most recent studies available on the subject, which all 
but 2 studies [22,23] used RDC/TMD or DC/TMD as diagnostic tools, thus ensuring 
diagnostic correctitude and accuracy. All studies used a form of pain assessment scale 
or form, this being the main outcome evaluated. While most studies showed increased 
maximum oral opening in the intervention groups, some did not evaluate this outcome 
[25,26,29,31,34,37]. This leads to difficulty in quantifying the real effect of the interven-
tions. The included studies were also heterogenous regarding acupuncture proce-
dures, acupoints locations, number of points used, and the duration and frequency of 
treatment received by patients. 
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Short-term pain reduction was observed in all intervention groups that received ac-
upuncture therapy [24,26–28,30–33]. Moreover, acupuncture demonstrated similar ef-
fectiveness to occlusal splint therapy in reducing pain intensity and increasing mouth 
opening [24,31]. Additionally, acupuncture was found to be more effective than a pla-
cebo in reducing pain and functional impairment in TMD patients [24,26,28,31,32]. 
However, 2 studies [27,30] reported that while pain levels decreased after interven-
tions, there was no significant difference between the acupuncture and the sham-acu-
puncture (control) groups. Recently, some studies have examined patients’ expecta-
tions and beliefs as pre-existing mental and brain states that can impact the experience 
of pain. They found that patients with higher expectations of outcomes or with higher 
hope for a better outcome, experienced greater improvements. Therefore, it seems pos-
sible that both real acupuncture and placebo can effectively alleviate pain in many pa-
tients [42–45]. This aligns with the findings of the randomized clinical trial conducted 
by Assef et al. [46], which did not show a superior analgesic effect between acupunc-
ture and three different acupuncture treatments: acupuncture for an unrelated condi-
tion, needle insertion in non-specific sites, or non-invasive sham acupuncture. Several 
other studies also indicate that genuine acupuncture and placebo or sham acupuncture 
may both exhibit clinical effectiveness, being each more effective than no intervention 
at all [47–50]. Overall, evidence seems to indicate that while sham acupuncture might 
be effective too, true acupuncture can have statistically significant effects on pain relief, 
thus validating acupuncture as a treatment option in chronic pain conditions [51]. The 
review conducted by La Touche et al. [52] , when assessing the effects of acupuncture 
on TMD-associated pain symptoms, concluded that acupuncture is a reasonable ad-
junct treatment option in TMD patients, producing a short-term pain relief effect. How-
ever, due to the significant bias noted in the included studies and the short follow-up 
period in the studies, the effectiveness of acupuncture for TMD in the long term could 
not be accurately assessed. A systematic review by Fernandes et al[10] concluded that 
acupuncture showed results similar to those observed in groups treated with occlusal 
splints, for patients suffering of myofascial pain. This conclusion should be interpreted 
with caution, due to the small number of studies involved in this review. Another sys-
tematic review by Mohamad et al. [53] investigated the effects of different kinds of 
acupuncture on patients with orofacial pain. Meta-analysis revealed that acupuncture 
interventions had statistically significant effects on pain reduction, pterygoid muscles 
tenderness reduction and jaw dysfunction when compared to sham-acupuncture or 
lack of treatment on patients suffering from myofascial TMD. However, the overall 
evidence grade was deemed very low, deeming the results of the study to be inter-
preted cautiously. These results confirm our own findings regarding the various levels 
of risk of bias present in current literature on acupuncture, as well as our findings on 
acupuncture effects on pain.  

The effectiveness of laser acupuncture was investigated in three studies [22,23,35] 
and all studies used low-energy diode laser on acupuncture points. 2 studies con-
cluded in significantly pain relief and increasing MMO [22,23], with one study that 
showed no difference before and after laser treatment in MMO but cited statistically 
significant pain relief [35]. In a study by Ferreira et al. [54], laser acupuncture was ap-
plied in conjunction with an OS and was compared with a sham-laser acupuncture and 
OS group, in the treatment of TMD. Both treatments were effective, but the group re-
ceiving laser acupuncture had a higher number of patients with symptom remission. 
This suggests that combining these two therapies may produce better results than us-
ing a placebo with occlusal splint alone, thus acknowledging the effect of laser acu-
puncture. A systematic review and meta-analysis by da Silva Mira et al [55] analysed 
the effects of laser acupuncture on TMD symptoms, measured in pain and mouth 
opening levels. The findings mentioned the potential beneficial role of low-level laser 
therapy (LLLT) in TMD treatment, as both instantaneous pain levels and instantaneous 
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mouth opening parameters were improved. Low certainty of evidence was cited, how-
ever, due to lack of uniformity in the includes studies protocols and the small number 
of studies included.  Another review by Oliveira et al [56] concluded that while the 
effects of laser acupuncture seem to be beneficial to myofascial pain and temporoman-
dibular disfunction, there are still few studies with high variances in protocols, in terms 
of laser wavelengths being used, acupoints irradiated, dosages, frequency of treatment, 
outcome measures and others. However, a recent systematic review by Di Francesco 
et al. [19] concluded that laser acupuncture was more efficient in treating TMD-related 
symptoms than placebo interventions. In a study by Bochiș et al, laser was used as an 
aid in TMD therapy, due to its biotrophic and biostimulent effects. [57].Therefore, due 
to its pain-relieving properties and conservative therapeutic nature, non-invasiveness 
and lack of negative effects, laser acupuncture could be indicated in TMD treatment.  

Six studies about dry needling that were included in this review  showed immedi-
ate and long-term pain relief, improvement in jaw function and reduction in muscle 
tenderness, in comparison with control groups [36–41]. A systematic review and meta-
analysis by Vier et al. [58] reached similar conclusions, when investigating the effects 
of dry needling on TMD-related orofacial pain. While no statistically significant differ-
ences were found on MMO when comparing DN with sham therapy, significant dif-
ferences were found between DN and sham therapy when comparing PPT. DN was 
also demonstrated to be more efficient in the treatment of myofascial pain than other 
interventions such as lidocaine injections or paracetamol therapy. DN was found to be 
as effective in pain reduction as manual therapy, in a systematic review and meta-anal-
ysis by Menendez-Torre et al. [59]. While manual therapy was considered most likely 
to reduce pain, deep DN showed promising results as well. In a study by Sirikaku et 
al, DN reduced pain intensity in TMD patients, and 84.6% of the study group also 
maintained reduced pain levels at 90 days, when compared to control group. DN sig-
nificantly reduced tinnitus intensity and discomfort when compared to control group 
(sham-DN) [60]. This is significant, considering that in a study by Manziuc et al. 53.8% 
of TMD patients showed tinnitus and articular noises as symptoms [61]. Although our 
study cannot replicate these conclusions, due to a short follow-up period in all in-
cluded studies, the conclusions of the mentioned studies on the efficacity of DN in 
short-term pain reduction confirm our own, thus validating DN as a treatment method 
for TMD, to be used by itself or in conjunction with other methods.  

The results of our study could serve as evidence for acupuncture and DN being a 
beneficial alternative treatment for TMD in patients who have limitations with conven-
tional therapies such as pharmacotherapy and physical therapy, or who wish for alter-
native, minimally invasive methods. The study also verified the effectiveness of acu-
puncture as a standalone treatment or when used alongside traditional clinical thera-
pies, and indicated that acupuncture combined with other forms of treatment could 
aid in TMD symptoms relief. Further well-designed, large-scale Randomized Con-
trolled Trials (RCTs) are required to improve the existing evidence on the effectiveness 
of acupuncture, DN and laser acupuncture in treating TMD. 

This study some limitations, most derived from the high heterogeneity of included 
studies, regarding both treatment methods and study designs and protocols. When 
evaluating studies on the effects of acupuncture on TMD, the following are typically 
observed across various studies: small sample sizes, short follow-up periods, lack of 
standardization, potential for placebo effect, heterogeneity in patient populations, cul-
tural and practitioner differences, limited reporting on adverse effects. While acupunc-
ture is generally considered safe, comprehensive reporting on adverse effects is crucial 
for evaluating the risk-benefit ratio. All considered, meta-analysis was not available. 
Included studies presented variations in therapeutic protocols. The small sample sizes 
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and lack of proper follow-up periods decrease both representability on larger scale and 
predictability of long-term effects. 

This study presents some several notable strengths. Firstly, it adheres to the 
PRISMA protocols, ensuring a transparent approach to the process of reviewing. Sec-
ondly, the comprehensive and broad search strategy ensured the identification of a 
high number of the most recent studies on the subject. These results were summarised 
in detail, and discussed based on treatment methods, thus transforming this study in 
a valuable insight on the subject. Studies were assessed for risk of bias, for further 
transparency. Furthermore, all studies used the same criteria for TMD diagnosis, and 
most studies used the same assessment methods, ensuring uniformity and reproduci-
bility of results. The meticulous approach of this study meant that it reached its objec-
tives, providing an extended overview and a basis for further research in this field.  

4. Materials and Methods 
This study adhered to the PRISMA 2020 guidelines for systematic reviews [60]. 
This review was designed to answer the following question:  
In patients with temporomandibular disorders, are acupuncture and related techniques (laser 
acupuncture, deep needling) effective in relieving related symptoms, compared to placebo or 
non-active interventions? 

4.1 Inclusion criteria  
The inclusion criteria of this systematic review were organized according to the PICOS 
strategy criteria. 
P (population) = human patients suffering from TMD 
I (intervention) = acupuncture, laser acupuncture or dry needling as treatment meth-
ods for TMD 
C (control) = placebo or non-active interventions such as sham acupuncture or sham 
laser acupuncture, verbal counselling  
O (type of outcome measures) = measurable difference in treatment effectivity before 
and after treatment, based on pain measurement indicators (VAS), maximum mouth 
opening (MMO), RDC/TMD criteria  
S (type of studies) = original studies on humans, observational design, interventional 
design, both retrospective and prospective design  
Additional inclusion criteria: Studies published in the last 10 years before search con-
clusion  

4.2  Exclusion criteria 
The following exclusion criteria were applied: 
Studies targeting paediatric populations 
Animal model studies, cadaver studies, in vitro studies 
Studies targeting populations suffering from musculo-skeletal pathologies, cranio-fa-
cial traumatisms, or other pathologies or injuries that could interfere with TMD treat-
ment  
Studies investigating the effects of investigated interventions in simultaneity with 
other treatment methods, applied to the same population sample 
Study designs: literature reviews and/or meta-analyses, case reports, case series, study 
protocols, editorials, conference abstracts 
Studies not available full-text, or which presented missing/incomplete data regarding 
X parameters, or retracted studies  
Studies published in other languages than English. 

4.3 Search strategy 
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An electronic literature search strategy was developed by CA and PA. This strategy 
included: identifying relevant search terminology, keyword-related term branching, 
keyword-oriented search terms grouping, exploratory literature searches and data-
base-controlled vocabulary translation, as well as accommodating searching particu-
larities of each database considered. The electronic literature search was conducted in 
the following databases:  PubMed, Scopus, Web of Science. The electronic literature 
search for relevant articles was conducted by two independent researchers (CA and 
PA) until 21.08.2024. The search consisted of keywords (such as Medical Subject Head-
ings or MeSH) for temporomandibular disorders, acupuncture, laser acupuncture and 
dry needling combined with Boolean operators “AND" and “OR”, as well as keyword 
searching of title, abstract and text words. Date restrictions were applied: from 2014 to 
21.08.2024 (the last date of search). Restrictions regarding language (English) and spe-
cies (humans) were applied. The exact search terminology used in PubMed was:  

 ("acupuncture"[MeSH Terms] OR "acupuncture therapy"[MeSH Terms] OR "dry 
needling" [MeSH Terms] OR „acupuncture*" or „acupuncture therapy" OR („acu-
puncture" AND „therap*") OR „laser acupuncture"[tw] OR „dry needling" OR („la-
ser" AND „acupuncture") OR („dry" AND „needl*")) AND ("temporomandibular 
joint disorders"[MeSH Terms] OR "temporomandibular joint"[MeSH Terms] OR 
("temporomandibular"[All Fields] AND "joint*"[All Fields] AND "disorder*"[All 
Fields]) OR "temporomandibular joint disorders"[All Fields] OR "temporomandib-
ular disorder*" OR "tmd" OR ("temporomandibular" AND "disorder*") OR "tem-
poromandibular disfunction" OR ("temporomandibular" AND "disfunction*") OR 
"tmj disorder*" OR ("tmj" AND "disorder*")) Filters: Humans, English, from 
2014/8/21 - 2024/8/21 

4.4 Study selection process 

The results of the electronic literature searches were exported form each database in 
library form and were subsequently imported in a reference manager (Mendeley Ver-
sion 2.116.0). The duplicates were identified and removed using the same software, 
and a second de-duplication tool (Rayyan) was used to confirm de-duplication results 
[61]. Remaining articles were screened by title and/or abstract by two independent con-
tributors to the article (CA and PA) and selected based on inclusion and exclusion cri-
teria. Studies considered relevant to this study were manually retrieved full-text and 
read by 2 independent researchers. The inclusion and exclusion criteria were subse-
quently applied to select a final number of studies to be included.  

 

 

4.5 Data extraction 
The following data was extracted from the included studies: 
General data about the studies (title, main author, country of origin, year of publica-
tion, study design) 
Population ( number of subjects, age/gender distribution) 
Exposure and controls (assessment method, type of therapy, groups) 
Outcome (assessment method, conclusions) 
4.6 Risk of bias and quality assessment 
The risk of bias was quantified and assessed by two independent researchers. If any 
disagreement occurred, a third researcher was asked to intervene. The tool used was 
the ROBINS-I [62] and the tool used for the visualisation of the assessment was robvis 
[63] .  
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5. Conclusions 

Based on our research, acupuncture, laser acupuncture and dry needling offer val-
uable alternatives to conventional treatments in multifactorial pathologies like TMDs. 
Acupuncture was reported to lower pain thresholds and increase maximum mouth 
opening when compared to sham acupuncture or other non-active interventions. Laser 
acupuncture is a viable non-invasive treatment, but its effectivity is yet to be validated 
by further studies, while dry needling is effective in releasing MTPs and reducing my-
ofascial pain in patients with TMD. Further randomised clinical trials developed with 
similar protocols on larger samples could validate current findings.  
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Appendix A - LIST OF ABBREVIATIONS    
BA = body acupuncture 
BPI = brief pain inventory 
C = counselling 
DASS-21 = depression, anxiety and stress scales- 21 
DC/TMD =diagnostic criteria for temporomandibular disorders questionnaire by 
RDC/TMD 
DDN= deep dry needling  
DN= dry needling  
EA = electroacupuncture 
EMG= electromyography 
GCPS = graded chronic pain scale   
JFLS-20 = jaw functional limitations scale-20-item 
MMO= maximum mouth opening 
MOPDS= Manchester Orofacial Pain Disability Scale  
MT = Manual Therapy 
MTMD = myofascial temporomandibular disorder  
NR= not reported  
OBC = Oral Behavior Checklist,  
OHIP-14= thee Oral Health Impact Profile           
OS = Occlusal Splint 
PGI-I Scale = Patients' Global Impression of Improvement scale 
PNE = percutaneous needle electrolysis 
PPT= pressure pain threshold 
ProTMDMulti = protocol for multi-professional centres for the determination of signs 
and symptoms of temporomandibular disorders 
PSQI= Pittsburgh sleep quality index  
RCCT = randomised controlled clinical trial 
RCT/TMD =The Research Diagnostic Criteria for Temporomandibular Disorders tools 
SA = Scalp Acupuncture 
SDN = superficial dry needling  
SF-MPQ = short version of the McGill pain questionnaire  
TENS = transcutaneous electrical nerve stimulation 
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TMD= temporomandibular disorder 
TMJ= temporomandibular joint  
VAS = visual analogue scale for pain assessment 
VNS= verbal numeric scale for pain assessment  
WHOQOL-bref = World Health Organization Quality of Life questionnaire 
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