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					Abstract

					Background: Myofascial pain dysfunction syndrome (MPDS) is among the most common causes of facial pain. This study compared the efficacy of low-level laser (LLL) acupuncture and cupping for the treatment of MPDS. Materials and Methods: This double-blind, before-after, randomized clinical trial evaluated 60 MPDS patients that were divided into two groups for LLL acupuncture (808 nm, 0.5 W, 30 J, 4 J/cm2 energy density, 60 seconds; group 1), and cupping (group 2) of masticatory muscle trigger points. Both treatments were performed for maximally eight sessions once every other day. The level of pain at the trigger points was measured upon admission, before and 5 minutes after treatment in each session, at ten days, and two months after treatment completion by a visual analog scale (VAS). The painless maximum mouth opening (MMO) and patient satisfaction with treatment were also assessed at the time as mentioned earlier points. Results: Averagely, 4.5 treatment sessions were required to achieve a 50% reduction in VAS pain score, with no significant difference between the two groups (P=0.9). Both treatments significantly decreased the number of trigger points and pain score, but this reduction occurred significantly sooner in the cupping group (P<0.01). MMO significantly improved in both groups after treatment with no significant difference between them (P=0.2). Patients were significantly more satisfied with LLL acupuncture (P<0.05). Conclusion: Both cupping and LLL acupuncture are equally effective for MPDS; thus, the patient can choose the type of treatment after receiving sufficient information regarding the two modalities. [GMJ.2022;11:e2305] DOI:10.31661/gmj.v11i0.2305
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				Introduction

				Temporomandibular disorders (TMDs) refer to a group of temporomandibular joint (TMJ) problems that mainly cause non-odontogenic pain in the orofacial region and are a subgroup of skeletal muscle disorders [1,2]. TMD patients usually complain of pain at the muscles of mastication around the TMJ area or in the peri-auricular region. Also, TMD patients may suffer from headaches, facial pain, earache, dizziness, tinnitus, neck pain, and shoulder pain. Other reported complaints include jaw locking when opening or closing the jaw, and clicking, popping, and grating jaw sounds [1-3].

				TMDs often affect women between 20 to 40 years of age [3,4]. Their etiology is still a matter of debate; however, occlusal interferences, parafunctional habits, positional changes of the teeth, oral and facial macro-trauma, and hormonal changes have been proposed to be implicated in the development of TMDs [2,3,5]. Around 75% of TMD patients have chronic symptoms [6], which are associated with adverse psychological outcomes such as depression and somatization [7,8]. The diagnosis of TMDs is made according to the Research Diagnostic Criteria for TMDs that is a globally accepted multi-dimensional diagnostic tool [8-10]. 

				Myofascial pain dysfunction syndrome (MPDS) is among the most common causes of facial pain and the most common type of TMD [11]. MPDS patients experience pain, stiffness of movements, and tenderness of the muscles of mastication, which adversely affect their quality of life [12].

				Since no consensus has been reached on a specific etiology for MPDS, several treatment modalities have been proposed for its management such as occlusal splints, occlusal adjustment, physiotherapy, laser therapy, pharmaceutical and non-pharmaceutical psychological treatments, and surgery. However, since approximately 85% to 90% of patients are treated by non-surgical interventions, it is imperative to find the most conservative approach that can decrease pain and improve muscle function in the majority of patients [13]. Sipilä et al. [14] discussed 

			

		

		
			
				that MPDS is not a self-limiting condition and requires treatment. The primary treatment approach for TMDs aims to control pain and dysfunction with reversible treatments such as neuromyorelaxing occlusal splints [1,15]. 

				Pharmaceutical therapy is the most commonly adopted treatment option for TMDs [16]. Non-steroidal anti-inflammatory drugs (NSAIDs) are probably the most commonly prescribed medications for pain control in TMDs. NSAIDs are prescribed for over 90% of patients with TMDs [17]. They inhibit the synthesis of prostaglandins and exert their analgesic and anti-inflammatory effects. However, NSAIDs have side effects such as gastric stimulation and platelet inhibition [18]. 

				Some adjuvant modalities that are often used for pain control have also been suggested for TMDs, including a wide range of medications and alternative therapeutic modalities such as acupuncture [19,20]. The analgesic efficacy of acupuncture is related to the induction of production of endogenous opioids in the brain [21] and stimulation of monoaminergic and dopaminergic internal systems [22]. However, the stimulations caused by traditional needles are not completely acceptable since they can cause infection or unwanted trauma [23]. Thus, low-level laser (LLL) is used in modern acupuncture instead of needles but with the same traditional principles [24]. 

				This modality is faster and can be performed for anatomical sites where needle insertion would be hazardous [25]. A clinical study confirmed that LLL acupuncture was comparable to needle acupuncture in terms of clinical efficacy [24]. Laser acupuncture is used for the treatment of hypersensitivity conditions such as allergic rhinitis, bronchial asthma, neurodermatitis, neural diseases (such as migraine, trigeminal neuralgia, post herpes zoster neuralgia, and phantom pain), orthopedic disorders, and some pediatric conditions (such as bronchial asthma, otitis media, and cystitis) [26].

				Evidence shows that traditional needle acupuncture is effective for the alleviation of pain and other symptoms of chronic TMDs [19,27]. Numerous studies are available regarding the advantages of needle 
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				acupuncture; however, reports regarding the efficacy of LLL acupuncture for the treatment of TMDs are limited. 

				Cupping is a type of alternative therapy that originated in China and involved placing cups on the skin of the painful area to create suction [28]. Cupping requires several cups (6 or more) of different sizes made of plastic, glass, bamboo, ceramic, metal, or silicone, a manual suctioning pump, a #15-#21 surgical scalpel, a needle, antiseptic agent, pad, and dressing [29]. Each cupping therapy session would take 5 to 20 minutes, depending on the patient's condition, and a treatment course includes 4 to 6 sessions within 3 to 10 days [30]. 

				Considering all the above, this study aimed to assess the efficacy of LLL acupuncture and cupping for the treatment of MPDS. The null hypothesis was that no difference would be found between LLL acupuncture and cupping for treatment of MPDS in terms of pain relief, painless maximum mouth opening (MMO), and patient satisfaction with the treatment. 

				Materials and Methods

				This study was conducted at the Oral Medicine Department of School of Dentistry, Shahed University of Medical Sciences, between May 2020 and May 2021. The study was approved by the ethics committee of this university (IR.SHAHED.REC.1399.026) and registered in the Iranian Registry of Clinical Trials (IRCT20111121008146N38). 

				Trial Design

				A double-blind, before-after, randomized clinical trial was conducted in which one group underwent LLL acupuncture, and the other group underwent cupping. The results were reported according to the Consolidated Standards of Reporting Trials (CONSORT). 

				Participants, Eligibility Criteria, and Settings

				The inclusion criteria were as follows: MPDS patients complaining of pain of the muscles of mastication lasting for 3 months or more, age older than 18 years [31], presence of a trigger point in the temporalis, masseter, or external pterygoid muscle identified by clinical 

			

		

		
			
				examination and palpation [31], having idiopathic pain, willingness for participation in the study, and signed informed consent forms. 

				The exclusion criteria were as follows: intake of analgesics, muscle relaxants, anti-inflammatory medications such as NSAIDs, and benzodiazepines [31], fear of cupping or laser therapy [32], hemorrhagic and vascular conditions [32], presence of underlying metabolic diseases such as diabetes mellitus, or hypertension [32], neurological disorders such as trigeminal neuralgia [32], pregnancy [31], and history of previous treatments for TMDs [31]. 

				The sample consisted of 60 matched MPDS patients who required treatment.

				Sample Size Calculation

				The sample size was calculated to be 60 according to a study by Costa et al. [44], assuming alpha 0.05, beta 0.2, and study power of 0.8.

				Randomization

				Eligible MPDS patients (n=60) were randomly divided into two groups (n=30) for treatment with LLL acupuncture and cupping by using a table of random numbers.

				Blinding

				To blind the patients to the type of allocated intervention, placebo cupping was performed for the LLL acupuncture group, and sham laser was used for the patients in the cupping group. The examiner who assessed the pain score, MMO, and patient satisfaction, and the statistician who analyzed the data were blinded to the group allocation of patients.

				Interventions 

				The patients were clinically examined by a post-graduate student of oral medicine under the direct supervision of an oral medicine specialist. The diagnosis of MPDS was made according to the Research Diagnostic Criteria for TMD [8-10]. For this purpose, a complete history was taken from patients, and a physical examination of the involved muscles was also performed. The presence of myofascial trigger points in the involved muscles is a 
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				characteristic symptom for MPDS, which is often associated with pain, jaw movement limitation, and difficulty in jaw functions such as speech and mastication [33]. 

				The diagnostic criteria for detection of trigger points included: (I) presence of a tender point in the stiffed muscle [34], (II) a sudden local pain response elicited by palpation of the trigger point [34], (III) the same sudden local response is elicited every time the trigger point is palpated [34], and (IV) movement limitation and painful muscle movements [33]. To assess the pain and tenderness of the masseter muscle, fingers of both hands were placed at the two sides of the zygomatic arch in front of the TMJ and were then slowly moved towards the inferior border of the mandibular ramus with a circular motion [35]. The level of pain was subjectively reported by patients. For this purpose, the patients were instructed on how to use a 0-10 visual analog scale (VAS), and accordingly reported their preoperative level of pain (VAS1 pain score). A 10-cm VAS was used for this purpose; 0 indicated no pain while 10 indicated maximum excruciating pain [36]. 

				To assess the pain and tenderness of the temporalis muscle, the fingers were placed over the anatomical location of this muscle in a clenching manner and this muscle was clinically palpated with a circular motion and gentle pressure. The patient was asked about any pain or discomfort felt using the VAS [35]. 

				Since direct palpation of pterygoid muscles does not provide accurate information regarding their painfulness, the medial and lateral pterygoid muscles were examined in function. For examination of the right medial pterygoid muscle, the patients were asked to shift their jaw to the left while this movement was resisted by the examiner’s hand.

				The same in opposite direction was performed for examination of the medial pterygoid muscle of the contralateral side [35,37]. The patients were requested to report any pain or discomfort in this process using the VAS.

				The provocation test was used to examine the lateral pterygoid muscle. For this purpose, the patients were asked to move their jaw forward against the pressure applied by the thumb finger of the examiner over the mandibular 

			

		

		
			
				symphysis [35]. The level of pain experienced by the patient in this process adjacent to the TMJ was recorded using the VAS. 

				The level of pain was recorded upon patient admission (VAS1), before treatment, and at 5 minutes after treatment in each session, and at the two follow-up sessions scheduled at 10 days and 2 months after completion of treatment (after the final treatment session). 

				Painless MMO was evaluated using the Helkimo index. Accordingly, painless MMO by 30 to 39 mm was considered as mild limitation and MMO<30 mm indicated severe limitation [38]. MMO was quantified by measuring the distance between the incisal edges of the upper and lower central incisors by a ruler and reported in millimeters (mm).

				MMO was recorded upon patient admission (MMO1) and before and 5 minutes after treatment in each treatment session, and also at 10-day and 2-month follow-up time points. Trigger point therapy is commonly performed for the temporalis, masseter, and lateral pterygoid muscles. After finding the painful trigger points of the abovementioned muscles, number of trigger points was determined in each session and recorded in patient records (marked on the schematic image of the respective muscles) [39]. 

				Treatment in the two groups was performed after obtaining written informed consent from the patients and their random allocation to the two groups. Patients in the two groups were matched in terms of the mean age, gender, and subjective VAS1 (pain score upon patient admission). 

				Group 1 (LLL acupuncture): Patients in this group underwent LLL therapy (LLLT) with Ga-Al-As diode laser (Klas-DX6182; Konftec; Konf, Taiwan) with 808 nm wavelength with 0.5 W power, 30 J energy, and 4 J/cm2 energy density for 60 seconds per each trigger point in continuous-wave mode. The laser was irradiated in contact mode with the gentle pressure of the hand-piece tip over the previously identified muscle trigger points. Laser therapy was performed three sessions/week once every other day, for a total of 8 sessions. The treatment would be discontinued at any time in case of full recovery before the 8th session (Figure-1) [40].

			

		

	
		
			
				5

			

		

		
			
				Both the operator and the patient wore protective glasses during laser irradiation, and tip #5 of the laser device was used as instructed by the manufacturer. Also, this tip had the closest diameter to that of the cups used for cupping.

				Laser therapy was performed by a post-graduate student of oral medicine under the direct supervision of an oral medicine specialist. Group 2 (cupping): The trigger points were first identified and then cupping was performed by a post-graduate student of oral medicine under direct supervision of an acupuncturist by using 10 cc disposable transparent plastic cups with pressure valves (Iran). The cups were placed over the trigger points and vacuumed by using automatic dental saliva ejector (4U, Iran).

				The level of vacuum was visually controlled such that the vacuum caused 1 cm of soft tissue and skin bump at the center of the cup (Figure-2). This amount corresponded to p ¼ 254 mbar negative pressure [41]. Duration of placement of cup over the skin was 5 minutes while maintaining the negative pressure. This procedure was repeated for 8 sessions once every other day [42].

				Measurement of VAS pain score and MMO was performed at the designated time points equally in both groups. Recovery was defined as a 50% reduction in VAS pain score as reported subjectively by the patients [43]. Patient satisfaction with the treatment was also asked and accordingly, the patients were categorized into two groups of satisfied and dissatisfied.

				Primary and Secondary Outcomes

				The main objective of this study was to assess 

			

		

		
			
				the analgesic efficacy of LLL acupuncture and cupping for the treatment of MPDS. Assessment of painless MMO and patient satisfaction with the treatment were the secondary outcomes of this study.

				Interim Analyses and Stopping Guidelines

				No interim analyses were performed, and no stopping guidelines were established.

				Statistical Analysis

				The Wilcoxon test was used to assess the change in pain score after the intervention within each group. The two groups were compared regarding the pain score by the Mann-Whitney U test. T-test was applied to analyze the change in painless MMO after the intervention within each group, and also between the two groups. The Chi-square test was used to compare the satisfaction of patients with the treatment between the two groups. Repeated measures ANOVA was applied to analyze the effect of time and type of treatment on the outcomes. All statistical analyses were carried out using SPSS (SPSS Inc., Chicago, Illinois, USA) version 24 at a 0.05 level of significance.

				Results

				Participant Flow

				Sixty patients were evaluated in this study including 26 males (44%) and 34 females (56%). There were 14 males and 16 females in the laser group and 12 males and 18 females in the cupping group. The two groups were not significantly different regarding gender distribution (P=0.3)

			

		

		
			
				Figure 1. LLL acupuncture
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				Figure 2. Cupping 
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				The mean age was 33.88±6.03 years (range 19 to 48 years). The mean age was 34.33±6.01 years in the laser and 33.43±6.06 years in the cupping group. The two groups were not significantly different regarding the mean age (P=0.3). 

				Harms

				No patients were harmed during the study. 

				Group Analyses

				A number of treatment sessions required until recovery: The number of treatment sessions required until recovery (50% reduction in VAS1) was 4.86±0.8 sessions in the LLL acupuncture and 4.23±1.05 sessions in the cupping group. The two groups were not significantly different in this respect (P=0.9). 

				The number of trigger points: The number of trigger points was the same in the two groups before the intervention (P>0.05).

				Table-1 presents the mean number of trigger points in the two groups of patients in each session. As shown, the difference between the 

			

		

		
			
				two groups in this respect was not significant in the first three sessions; however, this difference was significant in the fourth to eighth sessions (P<0.01), and the number of trigger points was significantly lower in the cupping group. The difference was not significant at 10 days and 2 months between the two groups in this regard (P>0.05). 

				Primary outcome. VAS pain score: Table-2 presents the mean VAS pain score in the two groups at different time points. The difference between the two groups was not significant in the VAS pain score before treatment or at 5 minutes after treatment in the first and second sessions (P>0.05).

				In the third session, this difference was not significant before treatment; however, the pain score after treatment was 19% lower in the cupping group, and this difference was significant (P<0.01). In the fourth session, the pain score in the cupping group was 1.1 units or 29% lower than that in the LLL acupuncture group, and this difference was significant (P<0.01). At 5 minutes after 

			

		

		
			
				Table 1. Number of Trigger Points in The Two Groups Over Time (n=30 in Each Group).

				
					Session 

				

				
					Time

				

				
					LLL acupuncture

				

				
					Cupping

				

				
					P-value

				

				
					1

				

				
					Before treatment

				

				
					0.71±1.96

				

				
					0.82±1.93

				

				
					0.7>

				

				
					5 minutes after treatment

				

				
					0.71±1.96

				

				
					0.82±1.93

				

				
					0.7>

				

				
					2

				

				
					Before treatment

				

				
					0.71±1.96

				

				
					0.69±1.83

				

				
					0.4>

				

				
					5 minutes after treatment

				

				
					0.71±1.96

				

				
					0.69±1.83

				

				
					0.4>

				

				
					3

				

				
					Before treatment

				

				
					0.71±1.96

				

				
					0.61±1.63

				

				
					0.06>

				

				
					5 minutes after treatment

				

				
					0.73±1.93

				

				
					0.62±1.6

				

				
					0.07>

				

				
					4

				

				
					Before treatment

				

				
					0.64±1.83

				

				
					0.56±1.43

				

				
					0.01>

				

				
					5 minutes after treatment

				

				
					0.61±1.8

				

				
					0.56±1.43

				

				
					0.01>

				

				
					5

				

				
					Before treatment

				

				
					0.49±1.6

				

				
					0.44±1.26

				

				
					0.01>

				

				
					5 minutes after treatment

				

				
					0.49±1.6

				

				
					0.44±1.26

				

				
					0.01>

				

				
					6

				

				
					Before treatment

				

				
					0.6±1.66

				

				
					0.6±0.9

				

				
					0.01>

				

				
					5 minutes after treatment

				

				
					0.49±1.63

				

				
					0.66±0.8

				

				
					0.01>

				

				
					7

				

				
					Before treatment

				

				
					0.88±1.33

				

				
					0.62±0.43

				

				
					0.01>

				

				
					5 minutes after treatment

				

				
					0.88±1.33

				

				
					0.62±0.43

				

				
					0.01>

				

				
					8

				

				
					Before treatment

				

				
					0.99±0.9

				

				
					0.43±0.23

				

				
					0.01>

				

				
					5 minutes after treatment

				

				
					0.98±0.73

				

				
					0.44±0.2

				

				
					0.03>

				

				
					10 days

				

				
					------

				

				
					0.86±0.5

				

				
					0.46±0.3

				

				
					0.6>

				

				
					2 months

				

				
					------

				

				
					0.89±0.56

				

				
					0.44±0.26

				

				
					0.3>
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				Table 2. Mean VAS Pain Score in The Two Groups at Different Time Points.

				
					Session 

				

				
					Time

				

				
					LLL acupuncture

				

				
					Cupping

				

				
					P-value

				

				
					1

				

				
					Before treatment

				

				
					5.8±2.02

				

				
					1.95±5.36

				

				
					0.4>

				

				
					5 minutes after treatment

				

				
					5.53±1.75

				

				
					1.89±5.33

				

				
					0.7>

				

				
					2

				

				
					Before treatment

				

				
					5.03±1.75

				

				
					1.7±5

				

				
					1>

				

				
					5 minutes after treatment

				

				
					4.86±1.59

				

				
					1.44±4.63

				

				
					0.6>

				

				
					3

				

				
					Before treatment

				

				
					4.43±1.45

				

				
					1.4±4.03

				

				
					0.2>

				

				
					5 minutes after treatment

				

				
					4.26±1.46

				

				
					1.16±3.43

				

				
					0.01>

				

				
					4

				

				
					Before treatment

				

				
					1.17±3.73

				

				
					1.09±2.63

				

				
					0.01>

				

				
					5 minutes after treatment

				

				
					1.16±3.56

				

				
					0.91±2.3

				

				
					0.01>

				

				
					5

				

				
					Before treatment

				

				
					1.09±2.33

				

				
					0.73±2.06

				

				
					0.3>

				

				
					5 minutes after treatment

				

				
					1.06±2.1

				

				
					0.73±1.93

				

				
					0.7>

				

				
					6

				

				
					Before treatment

				

				
					0.99±2.33

				

				
					0.9±1.26

				

				
					0.01>

				

				
					5 minutes after treatment

				

				
					0.88±1.96

				

				
					0.82±0.93

				

				
					0.01>

				

				
					7

				

				
					Before treatment

				

				
					1.06±1.36

				

				
					0.77±0.53

				

				
					0.01>

				

				
					5 minutes after treatment

				

				
					0.92±1.2

				

				
					0.56±0.4

				

				
					0.01>

				

				
					8

				

				
					Before treatment

				

				
					0.96±0.8

				

				
					0.43±0.23

				

				
					0.01>

				

				
					5 minutes after treatment

				

				
					0.77±0.56

				

				
					0.4±0.2

				

				
					0.03>

				

				
					10 days

				

				
					-------

				

				
					0.67±0.4

				

				
					0.46±0.3

				

				
					0.8>

				

				
					2 months

				

				
					-------

				

				
					0.67±0.43

				

				
					0.44±0.23

				

				
					0.4>

				

			

		

		
			
				treatment, the pain score was significantly lower in the cupping group (P<0.01).

				In the fifth session, the difference between the two groups was not significant neither before nor after the intervention (P>0.05).

				In the sixth, seventh, and eighth sessions, the difference between the two groups in VAS pain score was significant both before and after the treatment (P<0.01). The difference in this regard was not significant between the two groups at 10 days and 2 months. 

				Assessment of within-group changes in VAS pain score revealed a non-significant reduction in pain score in both groups in the second session prior to treatment onset compared with baseline pain score. At 5 minutes after treatment, 16% reduction was noted in LLL acupuncture and 14% reduction was noted in the cupping group compared to VAS1; both reductions were significant (P<0.05).

				In the third session, prior to treatment, pain reduction compared to VAS1 was significant in both groups (P<0.05). The reduction in pain score was also significant after 

			

		

		
			
				treatment in both groups compared with VAS1 (P<0.01). In the fourth session, the pain score was significantly lower in both groups compared with VAS1 both before and 5 minutes after treatment (P<0.01). The same result was obtained in the sixth to eighth sessions (P<0.01).

				Secondary outcome. MMO: Table-3 presents the MMO in the two groups at different time points. The difference in MMO was not significant between the two groups prior to treatment onset in the first session (P=0.2) or at any of the next treatment sessions (P>0.05). In this study, 48.3% of patients had MMO limitations prior to treatment; out of which, 45% had mild and 3.3% had severe limitations. 

				Patient satisfaction: In the LLL acupuncture group, 25 out of 30 patients were satisfied with the treatment (85%) while in the cupping group, 20 out of 30 patients were satisfied with the treatment (66.7%). Treatment satisfaction was significantly higher in the LLL acupuncture group (P<0.05).
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				Discussion

				This study assessed the efficacy of LLL acupuncture and cupping for treatment of MPDS. To the best of the authors’ knowledge, this study is the first to compare the efficacy of these two modalities for the treatment of MPDS. The present results showed a higher prevalence of MPDS in females (56%) than males (44%), which was in agreement with previous findings [13,45]. The mean age of patients in this study (33.88±6.03 years) was in line with the findings of Ahrari et al, [32] and Fernández-Carnero et al. [34]. The number of treatment sessions until recovery was not significantly different between the two groups in this study. The number of identified trigger points decreased with treatment in both groups; however, this reduction was significantly greater in the fourth to eighth sessions in the cupping group compared with the LLL acupuncture group, indicating higher efficacy of cupping at the designated time points.

			

		

		
			
				After completion of treatment, the trigger points were not significantly different between the two groups during the follow-up sessions, which indicates equal efficacy of the two groups. Regarding the VAS pain score, the current results showed that the pain reduction at the end of the third treatment session in the cupping group was significantly greater than the laser group. This finding may be due to the fact that response to LLLT requires time, while cupping has an immediate effect. After completion of treatment, 17 patients (56.6%) in the LLL acupuncture group and 24 patients (80%) in the cupping group reached complete painlessness (VAS=0). Recurrence of pain did not occur during the follow-up period in any patient. Thus, both modalities were equally effective for pain relief. Therefore, the null hypothesis of the study in this regard was accepted. 

				Regarding MMO, limited MMO (<40 mm) was recorded in 48.3% of patients prior to treatment. This rate was 26% in the study by Madani and Mahdizadeh [45] and 40.36% in 

			

		

		
			
				Table 3. MMO in The Two Groups at Different Time Points.

				
					Session 

				

				
					Time

				

				
					LLL acupuncture

				

				
					Cupping

				

				
					P-value

				

				
					1

				

				
					Before treatment

				

				
					6.83±40.96

				

				
					4.78±39.03

				

				
					0.2>

				

				
					5 minutes after treatment

				

				
					6.8±41.26

				

				
					4.62±39.2

				

				
					0.1>

				

				
					2

				

				
					Before treatment

				

				
					6.58±42.03

				

				
					4.13±39.96

				

				
					0.1>

				

				
					5 minutes after treatment

				

				
					6.61±42.43

				

				
					40.9±4.2

				

				
					0.2>

				

				
					3

				

				
					Before treatment

				

				
					6.17±43.13

				

				
					3.65±41.23

				

				
					0.1>

				

				
					5 minutes after treatment

				

				
					6.24±43.4

				

				
					3.46±41.86

				

				
					0.1>

				

				
					4

				

				
					Before treatment

				

				
					5.79±43.73

				

				
					2.63±42.43

				

				
					0.2>

				

				
					5 minutes after treatment

				

				
					5.66±44.6

				

				
					2.8±43.3

				

				
					0.1>

				

				
					5

				

				
					Before treatment

				

				
					5.56±44.96

				

				
					2.93±43.7

				

				
					0.2>

				

				
					5 minutes after treatment

				

				
					5.37±45.83

				

				
					2.09±44.3

				

				
					0.2>

				

				
					6

				

				
					Before treatment

				

				
					5.21±45.56

				

				
					1.91±45.33

				

				
					0.6>

				

				
					5 minutes after treatment

				

				
					5.13±46.36

				

				
					1.86±45.36

				

				
					0.3>

				

				
					7

				

				
					Before treatment

				

				
					5.36±46.43

				

				
					1.62±45.3

				

				
					0.2>

				

				
					5 minutes after treatment

				

				
					5.24±46.8

				

				
					1.47±45.5

				

				
					0.1>

				

				
					8

				

				
					Before treatment

				

				
					5.33±47.03

				

				
					1.61±45.4

				

				
					0.06>

				

				
					5 minutes after treatment

				

				
					5.36±47.16

				

				
					1.52±45.56

				

				
					0.07>

				

				
					10 days

				

				
					-----

				

				
					4.9±46.96

				

				
					1.67±45.23

				

				
					0.07>

				

				
					2 months

				

				
					-----

				

				
					5.35±47

				

				
					1.84±45.4

				

				
					0.1>
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				the study by Darbandi and Jajouei [46]. MMO increased with treatment in both groups with no significant difference between them, and both treatments were equally effective in this regard. Thus, the null hypothesis in this respect was accepted. Patient satisfaction was significantly higher with LLL acupuncture, probably due to fewer complications since cupping has some temporary side effects such as redness or uncomfortable sense of suction [40]. Thus, the null hypothesis was rejected in this regard. Three theories explain the effectiveness of cupping for pain relief, inactivation of trigger points, and improvement of painless MMO namely the pain gate theory, the diffuse noxious inhibitory theory, and the relax zone theory. The pain gate theory is the most probable theory which states that cupping affects the pain receptors in the spinal cord and brain, and alleviates chronic pain as such. Also, the impulses sent by larger nerve fibers partially inhibit the presynaptic receptors. Cupping stimulates the pain receptors, increases the frequency of impulses, and alleviates pain by decreasing the input [42]. The diffuse noxious inhibitory theory appears to be the prerequisite to prevent stimulation for pain reduction. According to this theory, a type of pain can inhibit another type of pain. Thus, stimulation of skin and capillaries by cupping can serve as a stimulus to activate the diffuse noxious inhibitory system [42]. According to the relax zone theory, external manifestations of an internal process can often be detected at an area distal to the affected organ. This can be explained by the interactions of neural, muscular, and chemical pathways [42]. Also, cupping can cause systemic relaxation and lead to pain relief by increasing the production of endogenous opioids in the brain [42].  Several explanations have also been provided for analgesic effects of LLL, inactivation of trigger points, and improvement of MMO. The suggested mechanisms include inhibition of release of pain mediators, inhibition of accumulation of acetylcholine by increasing the activity of acetylcholine esterase, vasodilation and enhancement of blood supply to the tissue, desensitization of receptors and transfer of pain signals, 

			

		

		
			
				decreased permeability of cell membrane to Na+ and K+ and hypo-polarization of neurons and consequently increased pain threshold, increased ATP production and repolarization of cell membrane following increased tissue metabolism, increased descending analgesic impulses in the posterior spinal horn and inhibition of pain sensation at the cortical level, balancing the activity of autonomic system (adrenaline-noradrenaline), and increased production of endorphins [35]. 

				To the best of the authors’ knowledge, no previous study has compared the efficacy of LLL acupuncture and cupping for treatment of MPDS to compare our results. Thus, the results are compared with relatively similar studies. Seifi et al. [47] compared the efficacy of LLLT (810 nm, 0.5 W, 60 seconds) and transcutaneous electrical nerve stimulation (TENS) for the treatment of TMDs. They used laser settings similar to those adopted in the present study and reported that both LLLT and TENS were significantly more effective than the placebo for pain reduction and improvement of MMO. Also, both LLLT and TENS were equally effective for pain reduction and enhancement of MMO, which was similar to the present findings. Khaleghi et al. [48] compared LLLT (810 nm laser, 0.5 W, 60 seconds) with pharmacotherapy with 500 mg naproxen twice daily for pain control in MPDS. They reported that LLLT resulted in significant pain reduction and improvement of MMO while such results were not recorded in the pharmaceutical therapy group. Their results regarding optimal efficacy of LLLT for pain reduction and improvement of MMO in MPDS patients were in line with the present findings. Ahrari et al. [32] assessed the efficacy of 810-nm LLL (average power 50 mW, peak power 80 W, 1,500 Hz, 120 seconds, 6 J, and 3.4 J/cm2 per point) for pain reduction and improvement of function of the muscles of mastication in patients with TMDs and reported that LLLT significantly improved MMO and decreased pain compared with the placebo.

				Azizi et al. [49] evaluated the efficacy of Ga-Al-As laser (780 mm) for treatment of MPDS and reported a significant improvement in 
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				laser group compared with the control group. Similar to the present study, they indicated the optimal efficacy of LLLT for the improvement of TMDs. 

				Rohlİg et al. [53] showed improvement of muscle tenderness, jaw movement, and pressure pain threshold by LLLT (820 nm, 0.3 W, 8 J/cm2 energy density).

				Fernández-Carnero et al. [34] evaluated the short-term effects of dry needling of active trigger points in the masseter muscle in TMD patients. They showed that dry needling significantly increased the pressure pain threshold and painless MMO compared with the placebo, which was in line with the current findings. Large sample size, long follow-up period, and assessment of patient satisfaction were among the main strengths of this study, which have been less commonly addressed in previous studies. This study had some limitations as well. Some patients were lost to follow-up which was replaced with eligible new cases. Future studies are required to compare the efficacy of these treatments over longer periods of time.

				Conclusion

				Both cupping and LLL acupuncture may be used for the treatment of MPDS with equal efficacy. However, considering the higher patient satisfaction with LLL acupuncture and lower cost of cupping, it would be best to brief the patients regarding the advantages and disadvantages of each modality and allow the patients to select their modality of choice. 
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Abstract

Background: Myofascial pain dysfunction syndrome (MPDS) is among the most common
causes of facial pain. This study compared the efficacy of low-level laser (LLL) acupuncture
and cupping for the treatment of MPDS. Materials and Methods: This double-blind. before-
after. randomized clinical trial evaluated 60 MPDS patients that were divided into two groups
for LLL acupuncture (808 nm. 0.5 W, 30 J. 4 J/cm? energy density. 60 seconds; group 1), and
cupping (group 2) of masticatory muscle trigger points. Both treatments were performed for
maximally eight sessions once every other day. The level of pain at the trigger points was
measured upon admission. before and 5 minutes after treatment in each session. at ten days.
and two months after treatment completion by a visual analog scale (VAS). The painless
maximum mouth opening (MMO) and patient satisfaction with treatment were also assessed at
the time as mentioned earlier points. Results: Averagely. 4.5 treatment sessions were required
to achieve a 50% reduction in VAS pain score. with no significant difference between the two
groups (P=0.9). Both treatments significantly decreased the number of trigger points and pain
score, but this reduction occurred significantly sooner in the cupping group (P<0.01). MMO
significantly improved in both groups after treatment with no significant difference between
them (P=0.2). Patients were significantly more satisfied with LLL acupuncture (P<0.05).
Conclusion: Both cupping and LLL acupuncture are equally effective for MPDS: thus. the
patient can choose the type of treatment after receiving sufficient information regarding the
two modalities. [GMJ.2022;11:€2305] DOI:10.31661/amj.v11i0.2305
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