Acupressure versus Ischemic Compression of Myofascial Trigger points in Chronic Neck Pain: A Randomized Controlled Trial

Dr.Aya A Khalil1, Prof.Soheir S Rezkallah2, Dr.Rania R Mohamed2
1Biomechanics Department, Faculty of Physical Therapy, Cairo University
2Basic science department, Faculty of Physical Therapy, Cairo University

Abstract 
Background: Acupressure and ischemic compression were used for pain treatment of myofascial trigger points (MTrPs). However, there were no previous studies determining what method is more effective in management of myofascial trigger points in neck pain. 
[bookmark: _Hlk137846391]Objectives: to compare the clinical efficiency of cervical acupoints acupressure vs. ischemic compression of MTrPs in chronic neck pain.
	Design: Single-blind randomized controlled trial. 
[bookmark: _Hlk131105729]	Methodology: Forty-five patients have been allocated randomly in three groups: The acupressure group (ACG), the ischemic compression group (ICG), and the control group (CG). Acupressure has been applied to the AG patients at the SI 14, SI 15, and GB 21 local acupuncture points, where the ICG has received ischemic compression on MTrPs of the bilateral upper fibers of trapezius. CG has received only traditional physical therapy in the form of the hot pack and muscle energy techniques. Neck pain was assessed by the VAS scale, pressure pain threshold (PPT) was evaluated through an algometer, neck range of motion (NROM) was assessed by Myrin OB goniometer, and function was assessed by neck disability index (NDI). Measurements were taken before and after four weeks of treatment. 
	Results: The results exhibited a statistically substantial enhancement in VAS, PPT, NROM, and NDI in all groups post-treatment (p < 0.05). Despite the lack of significant differences between IC and acupressure, the IC of MTrPs yielded better improvement and the control group revealed the least improvement (p < 0.05).
	Conclusion: Ischemic compression has been proven to be more effective in handling cervical myofascial pain than acupressure. It is considered a direct manipulative technique for myofascial pain.
	Keywords: Acupressure; Ischemic Compression; Cervical Myofascial Pain Syndrome; Acupoints.


Introduction
[bookmark: _Hlk137836549]	Myofascial pain syndrome (MFPS) is a regional pain (Cerezo-Te'llez et al., 2016a) manifested by motor, sensory, and autonomic symptoms. Those symptoms are triggered via myofascial trigger points (MTrPs), representing a hyperirritable spot within skeletal muscle or fascia and related to a highly sensitive palpable node within a taut band. On compression, this spot is painful and may promote distinctive referred tenderness, motor dysfunction, referred pain, and autonomic phenomena (Simon et al., 1999). 
	Travell and Simons ascribed MTrPs as either latent or active (Simon et al., 1999). The clinical picture of MFPS is stiffness of the muscle with MTrP that may be accompanied with a restricted range of motion (ROM) and diminished strength (Gerber et al., 2013). If latent, palpating this spot stimulates radiating, aching-type pain in locally referred zones comprising a significant musculoskeletal dysfunction and is among the primary reasons for neck pain and headache. If active, MTrP indorses spontaneous pain (Gerwin, 1999).
	MTrPs are prevalent in the cervical musculature and commonly occur in patients with an age range between 31 and 50 years. In addition, MTrPs have a higher incidence in females rather than males. Various studies have documented that up to 85% of back pain and 54% of neck pain associated with headaches are triggered via myofascial discomforting. Emerging commonly in the axial muscle system (back and neck), MTrPs are related to poor posture and may be established insidiously from occupation actions, including holding the telescope handset between the shoulder and head, somewhat in an inadequate setting in-front of a computer, or non-occupational actions, including bending one's head for lengthy time period during reading or knitting (Sirkanth et al., 2015). It is frequently recognized that idiopathic or non-specific neck pain results from MTrPs having a clinical picture similar to that of referred pain resulting from MTrPs (Simons et al., 1999).
	Trapezius muscle, Levator scapulae muscle, and suboccipital muscles represent the most common sites for active MTrPs in neck pain patients (Lluch et al., 2015). The comprehensive research work proposes that upper Trapezius muscle accounts for the main involved muscle for MTrPs (Tough et al., 2007, Xu et ai., 2010; Bae et al., 2012, Castro-Sánchez et al., 2012, Sarrafzadeh et al., 2012). A cross-sectional investigation of non-specific neck pain (NS-NP) patients revealed that the trapezius muscles MTrPs were most predominant and occurred in about 93.75% of the involved neck pain patients. The frequently occurred active MTrPs are situated right (82.1%) and left (79%) in the approximately horizontal fibers of the upper trapezius muscle. Additionally, active MTrPs in the splenius cervicis, multifidi, and Levator scapulae muscles attained an incidence of 62.5%, 77.68%, and 82.14% (Cerezo-Tellez et al., 2016b). Trapezius muscle involvement limits neck lateral flexion far from the involved side (Simons et al., 2005).

[bookmark: _Hlk137836306]	The myofascial pain treatment necessitates those muscles and MTrP be recognized as ancillary or primary pain originators (Gerwin et al., 1999). Acupressure accounts for a safe and non-invasive method accomplished via the fingers rather than needles on the traditional acupuncture points. It was proven as an operative technique for relaxation, sedation, and pain relief (Arai et al., 2008; Arai et al., 2011). Tender points positioned on the trapezius muscles coincide with the localized acupuncture points, like "Jianjing" (GB 21), "Jianwaishu" (SI 14), and "Jianzhongshu" (SI 15) and are administered for massage treatment in CNP patients. Alternatively, traditional distal acupuncture points, "Hegu" (LI 4), "Shousanli" (LI 10), and "Quchi" (LI 11), are included within the Large Intestine Meridian of Hand-Yangming, and they are proposed as points for enhancing neck-shoulder-arm ailments in the Japanese/Chinese conventional medication (Arai et al., 2011).
A recent work by Kim and Kim (2021) found that that four-week acupressure intervention exhibited a substantial decrease in pain and improved neck flexibility and disability, indicating that acupressure intervention is an efficient CNP therapy. Furthermore, the effects of acupressure were compared to electrotherapy (TENS) along with hot packs on neck pain, and acupressure appeared to be highly efficient relative to TENS in declining neck pain disability in neck pain patients (khan et al., 2017).

Capo-Juan (2015) stated that dry needling, trigger point pressure release, and Ischemic Compression (IC) represent the commonly utilized methods for immediate pain relief. Ischemic compression includes compressing the painful spot, and it is conducted in a progressive manner, with painful and robust pressure practiced at the trigger point to decrease pain. IC is accomplished via fingers, elbow and thumb. If the pain is reduced while applying it, the pressure needs to be elevated to the next level (Simons et al., 2005). MTrPs decrease muscle pain and are successfully conducted through IC (Hsheih et al., 2012). In recent physiotherapy reviews, relief of pain was caused due to applying trigger point pressure release and IC (Cagnie et al., 2015).	
[bookmark: _Hlk137835908]Although there is evidence supporting the efficiency of acupressure and ischemic compression methods while treating myofascial neck pain, it is still unknown which technique is better. Therefore, the current investigation was dedicated to compare the clinical efficiency of cervical acupoints acupressure versus ischemic compression of MTrPs in chronic neck pain.

Methods
The current study employed a randomized controlled strategy. It was planned to follow the Consolidated Standards of Reporting Trials Statement (CONSORT). The investigation has been done in the orthopedic department outpatient clinic, Ain Shams General Hospital in Cairo. The study protocol followed the applicable regulations and guidelines and was approved via the local ethical committee of Faculty of Physical Therapy, Cairo University (P.T.REC/012/004423). The clinical pilot was recorded at ClinicalTrials.gov (ID number: NCT05182346). Each participant signed a consent form.

[bookmark: _Hlk131105160][bookmark: _Hlk131105197][bookmark: _Hlk131105255]Selection of participants. Forty-five chronic neck pain cases were involved in the current study. They were referred by an orthopedist from the orthopedic department's outpatient clinic of Ain Shams General Hospital. They were arbitrarily assigned to three groups: the ischemic compression group (ICG), the acupressure group (APG), and the control group (CG). The exclusion criteria include neurological disease, cardiovascular, or menstruation, or receiving analgesics, sedatives, or other medicine.

Randomization and blinding
Forty-five patients have been randomly assigned into three equal groups and received acupressure or IC or did not receive any treatment by computer-based randomization (Fig1). The individual who conducted the randomized allocation was independent. Owing to the interventions' nature, a double-blinded system cannot be acquired in the current investigation; nevertheless, a highly qualified team comprising one evaluator, two data collectors, and one statistician all were blinded regarding the treatment/groups assignment. To check the coincidence among data collectors, the results were reported individually and compared. The data collectors have former experience in research and have been trained in the Faculty of Physical Therapy at Cairo University.

Acupressure group (ACG): Patients received acupressure of classical acupoints plus traditional physical therapy. Acupressure has been practiced at four acupoints: the first one is the Shousanli (large intestine meridians, LI 10), which is situated on the forearm dorsal radial side, 2 Cun beneath the transverse cubital crease. The second is the Hegu (large intestine meridians, LI4), located at a midway position within the second metacarpal bone on the radial side. Waiguan (sanjiao meridians, TE 5) represents the third acupoint, and it lies 2 cun next to the dorsal wrist crease in-between the ulna and radius. The fourth acupoint is Houxi (small intestine meridians, SI 3) which lies at the ulnar end of the distal palmar crease near the fifth metacarpal phalangeal joint. The previously mentioned acupoints are often utilized while treating cervical myofascial pain syndrome (Chang et al., 2021). Acupressure has been operated for a total of 1.5 minutes on every point per session divided on three times, for three successive days, and for four successive weeks (Matsubara et al., 2011).

Ischemic compression group (ICG): Patients in this group received ischemic compression plus traditional physical therapy. First, utilize a pincer grasp moving through the fibers of the upper trapezius and report all encountered active trigger points. For trigger point detection, the muscle is palpated to feel a twitch response or a taut band in the muscle belly. A common site for upper trapezius trigger points is at the mid-point of the muscle belly, about 1-2 inches medial to the scapula acromial process. When the trigger point is detected, the IC is applied through administrating progressive pressure via the thumb. The patient will often feel referred pain in a pattern resembling a question sign (across the neck back, at the head sides, and then an intensive pain right behind the eye). The therapist should be in contact with the patient to guarantee that the pain is still within the constraints of his tolerance. The technique continues for about 20-60 seconds until the patient feels that the pain has vanished or till the muscle fibers start to relax under pressure. When this occurs, the pressure is gradually released. This procedure is repeated until treating all recognized trigger points. Afterward, a few effleurage strokes were applied to flush out the area, followed by a passive stretch to the muscle. This is repeated 3-5 times in every session, for three successive days, and for four successive weeks (Nambi et al., 2013).
Control Group (CG): Patients in this group received only traditional physical therapy in the form of the hot pack and muscle energy techniques. The subjects were adjusted in a supine position, and the therapist stabilized the shoulder toward the diseased side via one hand and holds the ear/mastoidal region by the other hand. The neck and head were then twisted toward the contralateral side, bent, and ipsilaterally rotated, engaging the case nearly short of its upper trapezius constraint barrier. Then, the patients moved the stabilized/involved shoulder to the ear at a pain‑free, sub-maximal effort (20% of the reliable strength). The isometric effort was applied for 7‑10 seconds, and a regular rhythm of breathing was preserved. At the relaxation stage, the neck and head were relieved into progressive degrees of flexion, side bend, and rotating to advance the stretch positioned on the muscle. Each stretch was applied for a duration of 30 seconds. This was applied 3-5 times for three successive days for four successive weeks (Nambi et al., 2013).

Evaluation
All measurements were performed before and 4 weeks after treatment. Subjects were assessed regarding pain intensity utilizing a visual analogue scale (VAS), pressure pain threshold (PPT) by algometry, neck ROM by Myrin OB goniometer, and pain-associated disability through Neck Disability Index (NDI).
· The VAS evaluates the intensity of overall pain and pain in the left and right upper trapezius. This scale comprises an unsteady horizontal line of 10 cm in length, with one zero end denoting "no pain" and the 10 end specifying "maximum pain".
· PPT by means of Pressure algometer (PA) for active triggers. PA is an instrument that quantifies or evaluates the PPT. Estimating PPT is an essential part, and PA was verified to be a beneficial tool (Antonaci et al., 1998). An algometer records the force administered into tissue in kilograms per square centimeter. The documented value represents the PPT (i.e., the quantity of force that generates pain) (Ethne & Laurie, 1998). The patient was situated in a comfortable setting, and the aching side and site were then recognized. Then, the site was inspected to determine the existence of MTrPs in the upper trapezius. A trigger point is palpated as a painful spot on the muscles taut band that produces jump and comparable signs. A skin marker was also employed to distinguish the palpated trigger points. The patient is accordingly situated, and a dial-type PA was used to consistently apply vertical pressure into the site. The patient is asked to raise his/her hands once he/she felt a slight pain, till then the applied pressure is raised with a persistent rate. The technique was applied three times with five minutes rest episode in between. 
· Data collection has been acquired by means of a Myrin OB goniometer. It was fixed on the ears and Nose Bridge and attached into the head via a Velcro strap. The patient's chair was situated in a manner so that the magnetic field would zero the dial meter for the rotating element. Before handling, the patient was instructed to be seated erect on the chair, while his/her arms holding on the sides, low back against the chair, midback far from the chair, and feet flat on the floor. Active left and right lateral flexion elements of cervical spine motion were estimated two times in each patient. All dials must be zero prior to measuring the intended component. A horizontal line was drawn at the wall for tracking, and the patients were asked to follow this line while measuring the lateral flexion component (Rheault et al., 1992).
· The Neck Disability Index (NDI) is an outcome instrument of ten descriptive terms and evaluates a patient's daily actions, pain, and concentration regarding their functional status. Each question bears six replies on a 0-5 scale (Vernon 1999). The extremely probable score attains 50. Disability is calculated through the NDI raw score as follows: 0-4(no disability), 5-14 (mild), 15-24 (moderate), 25-34 (severe), and >34 (complete). The NDI accounts for the most utilized tool in neck pain (Eda et al., 2015). The inquiry form was delivered to the patients, and they were instructed to reply to the questions. The inspector clarified each point in the inquiry form for cases with language barriers. According to the preliminary technique for reporting the baseline parameters, each patient was referred to a second examiner for treatment. The baseline parameters have not been revealed for the second examiner.


Data analysis
To identify the size of sample, a power analysis has been accomplished to recognize the effect size of two scores in the pain improvement scale (VAS), as a main outcome estimate through a two points' standard deviation. A 12-sample size in every group revealed power of 80% and α = 0.05 (2 tailed). To permit a 20% dropout rate, we raised the sample size to 15 cases for each group.

Data have been analyzed by descriptive statistics and a 3×2 mixed design MANOVA, where the treated groups (2 study vs. control) utilized as the between-subjects factor and time of evaluation (baseline, post-treatment) represented the within-subjects factor. The SPSS software (version 20) was utilized to perform the statistical analysis. The P-value was adjusted at 0.05. Neck ROM, PPT, VAS scores, and NDI denote the dependent variables. The normality of the data has been tested by Shapiro–Wilk test before analysis, and the equality of variances was assessed by Levene's test. The one-way ANOVA test was also adopted to assess the variances in demographic features of the three groups. 
Results
The present investigation findings are displayed in tables (1), (2), and (3).

Table 1. Demographic data of the participants
	
	ACG (n=15)
	ICG (n=15)
	CG (n=15)
	F-value
	P- value

	Age (yrs.)
	36.33±12.34
	40.33±16.62
	42.67±11.37
	0.165
	0.851(NS)

	Gender
	
	
	
	
	

	Female
	9 (60%)
	8 (53%)
	8 (53%)
	2= 0.186
	0.666 (NS)

	Male
	6 (40%)
	7 (47%)
	7 (47%)
	
	

	Weight (kg)
	90±33.6
	75.33±15.01
	75.67±8.14
	0.444
	0.661(NS)

	Height (m)
	1.64±0.05
	1.67±0.1
	1.57±0.07
	1.334
	0.332(NS)

	BMI (Kg/m2)
	33.73±14.35
	27.24±6.11
	30.66±1.98
	0.384
	0.697(NS)



Data are presented as number (%) or mean ± SD, 2= Chi-square test, not significant (NS) = P value more than 0.05.


Table 2. Improvement of groups Mean (SD) %, and main effect on PPT, VAS, neck ROM, and NDI
	Between group Differences (Week 4 minus week 0)
	Within group difference (Week 4 minus week 0)
	Week 4
	Week 0
	Variable

	Overall effect a
	CG
	ICG
	ACG 
	CG
	ICG
	ACG 
	CG
	ICG
	ACG 
	

	Size effect d
	P-value c
	F-value b
	
	
	
	
	
	
	
	
	
	

	
	
	
	P
	MD
	P
	MD
	P
	MD
	
	
	
	
	
	
	

	0.5
	0.001*
	22.4
	0.002*
	0.5
	0.001*
	2
	0.001*
	1
	7±0.8
(6.6%)
	5.2±0.2
(6.7%)
	6.2±0.7
(13.8%)
	7.5±0.6
	7.1±0.8
	7.2±1.03
	VAS

	0.5
	0.001*
	26.3
	0.0001*
	3
	0.001*
	4.5
	0.001*
	4
	7.4±0.7
(68%)
	8.9±0.5
(127.9%)
	8.3±0.7
(93%)
	4.4±0.6
	4.3±0.6
	4.3±0.8
	PPTRT

	0.5
	0.001*
	24.7
	0.0001*
	2.7
	0.001*
	4.2
	0.001*
	3.5
	6.9±0.5
(64.2%)
	8.6±0.7
(100%)
	7.7±0.6
(83.3%)
	4.2±0.5
	4.3±0.7
	4.2±0.6
	PPTLT

	0.2
	0.002*
	7.1
	0.001*

	1.8
	0.001*
	7.7
	0.001*
	5.6
	47.8±5 (63.6%)
	52.4±2.4
(17.2%)
	51.6±5.4
(12.4%)
	46.1±5.3
	44.7±5.7
	45.9±5.4
	NLF ROMRT

	0.1
	0.003*
	3.6
	0.001*
	3.9
	0.001*
	8.1
	0.001*
	6.7
	46.7±45
(9.1%)
	51.9±3.3
(18.4%)
	51.6±4.8
(15.1%)
	42.8±5.3
	43.8±5.4
	44.8±5.5
	NLF ROMLT 

	0.7
	0.001*
	50.2
	00.001*
	7.6
	0.001*
	20.7
	0.001*
	10.6
	64±6.4
(10.6%)
	49.7±5.6
(29.4%)
	57.1±9.1
(15.7%)
	71.6±6.9
	70.4±6.6
	67.8±8.8
	NDI


ACG= Acupressure group, ICRG= Ischemic compressiongroup, CG= control group, VAS= visual analogue scale, PPTRT= Pressure pain threshold right, PPTLT= Pressure pain threshold left, NLF ROMRT=Neck lateral flexion range of motion to right, NLF ROMLT=Neck lateral flexion range of motion  to left, NDI= Neck Disability Index.
 a  3 x 2 analysis of variance.
 b Mixed-design analysis of variance F-value, signifying interaction impact of time by the group on the dependent variable. 
c Significant p-value < 0.05. 
d Partial ɳ2: small > 0.01, medium > 0.06, large > 0.14 

Table 3. Mean difference (95% CI) and results of Bonferroni test between ACG vs ICRG, ACG vs CG, ICRG vs CG 
	Bonferroni test
	Mean difference
	
Variable

	ICG vs CG
	ACG vs CG
	ACG vs ICG
	ICG vs CG
	ACG vs CG
	ACG vs ICG
	

	0.001*
	0.024*
	0.001*
	1.8 (2.4-1.2)
	0.7 (1.3-0.1)
	1.13 (0.5-1.7)
	VAS

	0.0001*
	0.003*
	0.002*
	1.4 (0.9- 1.9)
	0.8 (0.2- 1.3)
	0.6 (1.1- 0.07)
	PPTRT

	0.0001*
	0.002*
	0.001*
	1.6(1.1- 2.09)
	0.7 (0.2- 1.2)
	0.8 (1.3- 0.3)
	PPTLT

	0.001*
	0.04*
	0.6
	4.5(1.02- 7.9)
	3.6 (0.1- 7.1)
	0.8 (4.3- 2.6)
	NLF ROM RT

	0.002*
	0.004*
	0.8
	5.1 (1.9- 8.3)
	4.8 (1.6- 8)
	0.3 (3.5- 2.8)
	NLF ROM LT

	0.001*
	0.01*
	0.08*
	14.2(19.5-8.9)
	6.8(12.1- 1.5)
	7.4(2.07- 12.7)
	NDI


*Significant at alpha level <0.05
ACG= Acupressure group, ICG= Ischemic compression group, CG= control group, VAS= visual analogue scale, PPTRT= Pressure pain threshold right, PPTLT= Pressure pain threshold left, NLF ROMRT=Neck lateral flexion range of motion to right, NLF ROMLT=Neck lateral flexion range of motion to left, NDI= Neck disability Index


Table 1 clarifies the demographic data of the involved 45 patients in the present investigation. ACG comprises 15 participants; 9 females (60%) and 6 males (40%), ICRG include 15 participants; 8 women (53%) and 7 men (47%); and the control group comprises 15 members; 8 women (53%) and 7 men (47%). As revealed from the one-way variance (ANOVA) analysis, no considerable differences were observed in the mean values of gender, age, height, weight, and BMI within the three examined groups with a P value of more than 0.05. The person chi-square test did not reveal any significant sex differences among groups (p = 0.666). 
Table 2 demonstrates the mean, SD before and after 4 weeks, % of VAS change, right and left PPT and neck lateral flexion ROM, and NDI scores for all groups. Also, it exhibits the mean differences between week 4 and the baseline of all factors among groups. IC documented the highest enhancement percentage in VAS (26.7%), right PPT (127.9%), left PPT (100%), right neck lateral flexion ROM (17.2%), left neck lateral flexion (18.4%), and NDI (29.4%). AC reduced VAS with (13.8%), increased right PPT by (93%), and left PPT by (83.3%), right neck lateral flexion ROM by (12.4%), and left neck lateral flexion ROM by (15.1%) and NDI by (15.7%). The control group revealed the least improvement percentage in VAS (6.6%), right PPT (68%), and left PPT (64.2%), in right neck lateral flexion ROM (3.6%) and left neck lateral flexion (9.1%), and NDI (10.6%). Furthermore, it demonstrates the statistical analysis by 3x2 mixed design MANOVA that specified substantial impacts of AC, IC, and traditional physical therapy on VAS scores (F=22.4, P<0.0001), right PPT (F=26.3, P<0.0001), left PPT (F=24.7, P<0.0001), right neck lateral flexion ROM (F=7.1, P<0.002), left neck lateral flexion (F=3.6, P<0.03) and the NDI (F=50.2, P<0.0001) respectively.
In table 3, According to the Bonferroni correction test, a significant difference was observed between ACG and ICG concerning VAS, right and left PPT, and NDI (p=0.001, p=0.02, p=0.001, p=0,008, respectively). A considerable difference has also been noted between the ACG and the control group and between the ICG and the control group concerning VAS, right PPT, left PPT, right neck lateral flexion ROM, left neck flexion ROM and NDI (p=0.0241, p=0.003, p=0.002, p=0.04, p=0.004, p=0.01), (p=0.0001, p=0.0001, p=0.0001, p=0.01, p=0.002, p=0.0001) respectively (Table 3). The highest VAS scores mean difference calculated (1.8), right PPT (1.4), left PPT (1.6), right neck lateral flexion ROM (4.5), left neck lateral flexion ROM (5.1), and NDI scores (14.2) was between the ICG and the control groups after treatment.
Discussion
Neck pain can be handled by various physical therapies. Plenty of researchers investigated the acupressure efficiency for neck pain management and ascribed it as applicable for pain management in adults with neck pain without any adverse effects (Chen & Hsieh, 2012).
Hsieh and colleagues study shows that 4 weeks application of acupressure as an alternative medicine is highly effective in improving low back pain compared to conventional physical therapy, as indicated by the pain visual analogue scale, Self-appraised pain scores assessed by the Chinese Short-Form Pain Questionnaire, Oswestry disability inquiry form, and Roland and Morris disability questionnaire (Hsieh et al., 2004). Also, Khen and co-workers found that acupressure is more effective than TENS in relieving neck pain when they were applied over 6 weeks, 3 sessions/week, as evidenced by numerical rating scale (NRS) scores and NDI (Khan et al., 2017). 
	The present study revealed a substantial enhancement in neck pain after the treatment course within the study and control groups. All groups exhibited a positive consequence as indicated by the considerable decrease of VAS scores, increase in PPT bilaterally, increase in lateral flexion ROM, and improved NDI. The findings of the present investigation are consistent with Hsieh et al. (2004). They found that acupressure can be a beneficial application for pain relieving and induces a reduction in the disability level, and promote function in neck pain (Hsieh et al., 2004).
Additionally, ischemic compression (IC) has become a prevalent and operative technique for treating MTrPs (Bialosky et al., 2009).  It exhibits long- and short-term helpful consequences on improving muscle strength, PPT, and joint-ROM (Wilke et al., 2018; Aguilera et al., 2009).  The IC technique initiates local ischemia to the muscle, which triggers reperfusion after the completion of technique (Ravichandran et al., 2016). There is a research that dedicates IC as a standard therapy technique for treating MTrPs because it can improve localized blood circulation (Hou et al., 2002).
IC was studied for its short-term impact to reduce NDI scores throughout two weeks of practicing. Alternatively, its long-term impact was proved inadequate to enhance the NDI score for the six months' course of treatment. According to Cagnie et al., (2013), the NDI score exhibited declining throughout 4 weeks treatment, similar to the current study. Similarly, Kim et al., (2012) indicated that ICR caused an improvement in the NDI scores for the nonspecific NP patients.  
Cervical ROM improvement in the direction of extension and lateral flexion represents the substantial activities for the upper trapezius muscle from the clinical perspective. One session or more of IC could enhance the neck's lateral flexing (Ganesh et al., 2016). 
Compared to extracorporeal shockwave treatment, ischemic compression likely represents a highly efficient method for pain and dysfunction (Joo, et al., 2021). In the same vessel, IC was found to be better than ultrasound in treating trapezius myofascial pain for 2 weeks (Ravichandran et al., 2016). Additionally, the IC technique has been proven as a highly effective relative to sham treatment in declining upper trapezius MTrPs (Fryer & Hodgson, 2006).
In this study, the two study groups and the control group revealed significant post-treatment improvement in all tested variables (VAS scores, bilateral PPT, bilateral cervical lateral flexion, and NDI. A group receiving an IC showed more remarkable improvement in VAS scores right and left PPT, right and left NLF ROM, and NDI ( p < 0.05). The AC group showed less improvement while the control group showed the least improvement.
Although all treatments were effective in reducing VAS score and increasing PPT, increasing NLF ROM, and decreasing NDI, the ICR method was plentifully superior. From our prospective, ischemic release is applied directly to MTrPs, so it releases the hyperfasciotonia and therefore reduces pain and recovers ROM and function of the neck. As assumed, TP production and persistence were thoroughly associated with the hypoxic circumstances. Local pressure can make the sarcomeres length within the included trigger point to be equal and subsequently reduce pain (Simons, 2002). Deep pressure can provide efficient mobilization and stretch of the taut bands. Since the IC had been applied along with hot packs and MET of the group A, the higher improvement in pain release and increased PPT can be ascribed to the afore-explained mechanism. VAS enhancement might be induced by hyperaemia in upper trapezius MTrP region or spinal reflex mechanism for relieving muscle spasm via IC procedures and practicing home exercises together with ultrasound (Hou, et al., 2002).
Regarding the improvement encountered in the acupressure group. Despite there are no clear explanation of the acupressure's positive consequences on neck pain, but there are some hypotheses upon which the acupressure consequences on neck pain may be built. Firstly, proximal acupressure can release local muscle tensions via physical massaging the affected muscle and can result in analgesic impacts following the theory of Gate Control (Melzak and Wall, 1965). Second, acupressure can modulate the activity of the sympathetic nervous system and hypothalamic–pituitary–adrenocortical axis to decrease cortisol overproduction, leading to an organized relaxation response, which causes relaxation of shoulder and stiff neck muscles (Arai et al., 2008; Remington, 2002; McFadden and Hernẚndez, 2010). Third, acupressure, mostly proximal acupressure, may induce analgesic impacts by physical stimulation of the peripheral nerves with pathologic problems (Wang et al., 2012) or through endogenic production of opioids (Trentini et al., 2005). Fourth, a cognitive shift in pain perception may result from Dong-qi treatment accomplished via acupressure (Shin et al., 2013). Finally, acupressure can be likely engaged in disease recovery through regulating the energy flow (Qi) within the meridians (Kwon and Lee, 2017).
Based on comparing the outcomes of the three studied groups, significant variances were reported between them in all findings (p<0.05). Comparison between every two groups revealed increasingly significant results regarding pain intensity, pressure pain threshold, neck lateral flexion, and NDI scores between the control and IC groups and between the control and Ac groups. In contrast, a considerable difference has been noticed between IC and AC groups regarding VAS scores, pressure pain threshold, and NDI, and no significant difference regarding neck lateral flexion bilaterally. From the study finding,  it is clearly understood that ischemic compression exhibits the higher effectivity in improving pain and raising range of motion and function in treating MTrPs in neck pain.
Findings exhibited that most efficiency of ischemic compression in neck pain and elevate the functional actions. The current study findings revealed that ischemic compression releases and acupressure on neck pain considerably decrease the factors of the pain-related circumstances and NDI with increased substantial variances in all factors in the control group. Ischemic compression and acupressure on the local acupuncture points cause a significant reduction in pain severity, increase pressure pain threshold, and improves ROM and NDI with the ischemic compression better gain in all tested parameters after ischemic compression.
 The current study has some limitations. Sample size was small and there was a lack of muscle strength assessment. Future studies could apply same study protocol in addition to muscle strength assessment and functional assessment.
In summary, while AC and IC exhibited great potential for treating TPs with neck pain, IC is proposed as an increasingly hopeful treatment strategy for TPs than AC and traditional treatment.
Implication on physiotherapy practice
· [bookmark: _Hlk134709368]Ischemic compression documented the highest enhancement in pain relief and increase neck lateral flexion ROM in patients with chronic neck pain.
· Ischemic compression improves patient functional status.
· Clinicians should consider ischemic compression in the treatment of myofascial trigger points in chronic neck pain.
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Fig1. CONSORT diagram showing the flow of participants through each stage of a randomized trial. 
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