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 To evaluate the effect of ultrasound-guided PRF stimulation and hydro-

section by normal saline injection compared to local anesthetic effects on 

myofascial trapezius muscle syndrome. A randomized clinical trial study 

that conducted at pain clinics in Baghdad / Iraq for a period from Jun. 2020 

to Dec. 2021. It included 40 adult patients diagnosed with myofascial pain 

syndrome of trapezius muscle for more than two months of pain and no 

signs of inflammation or cervical disc herniation and randomly allocated to 

one of two groups: Group A included 20 patients underwent ultrasound-

guided PRF and hydrodissection with normal saline plus 40 mg of lidocaine 

and group B included 20 patients received a mixture of normal saline plus 

40 mg of lidocaine by ultrasound. Follow up and evaluation were done for 

patients by using numerical rating scale for pain before procedure and after 

two, four, and eight weeks of treatment. No significant differences in age, 

gender, body mass index, pretreatment pain and duration of pain between 

study groups. Pain was significantly decreased two, four, and eight weeks 

after treatment in both groups compared to that before treatment. It was 

significantly lower in group A four and eight weeks after treatment than 

that in group B. No difference between PRF and injection of lidocaine in 

short term relieving of pain but PRF was preferred as a long term relieving 

of pain in addition to the safety and cost-effective property, 

noninvasiveness, and easy to be performed so that it can be useful in 

repeated outpatient clinics. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Myofascial pain syndrome (MPS) is one of the most common causes of musculoskeletal pain in clinical 

practice [1] which characterized by the presence of trigger points leading to motion restrictions, motor 

dysfunctions, and autonomic changes [2]. MPS originates from muscle and surrounding fascia and occurring 

in 45%-54% of the general population [3]. It usually found in women aged between 15 and 40 years [4]. 

Trigger Points are painful, irritated places in skeletal muscle that are located in a taut band. They can cause 

referred or regional pain, as well as autonomic symptoms such vasoconstriction, pilomotor reaction, and 

hypersecretion [5]. Trauma, recurrent muscle strain, skeletal asymmetry, physical inactivity, systemic 
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disease, poor posture, and neuromusculoskeletal disorders are all causes of MPS [6]. It is often unresponsive 

to pharmacological or nonpharmacological treatments, which reduces quality of life and sometimes causes 

psychological problems such as anxiety or depression [1]. Postural muscles in general, and the upper trapezius 

in particular, are the most impacted by trigger points in the upper quadrant [7]. Trapezius muscle (TM) is one 

of the most frequently affected muscles; thus, clinicians have tried to manage pain following MPS in the TM 

[8]. Stretching exercises, ergonomic changes, pain remedies (e.g., paracetamol, nonsteroidal anti-

inflammatory medicines, muscle relaxants), physical modalities, and invasive procedures are all options for 

MPS treatment. To relieve pain, physicians may use dry needling or inject LA agents into the trigger points. 

Some individuals, however, do not react to treatment and develop chronic conditions [9]. The most common 

treatment is trigger point injection therapy (TPI), which is extensively used since it is simple to do on 

outpatients and successful in most cases, but the pain reduction is only temporary in some cases. As a result, 

many patients return to the clinic when the analgesic effect wears off. Because of its high cost and reliance 

on a needle injection, repetitive TPI may be denied [10]. As a result, direct pulsed radiofrequency (PRF) 

treatment was used on the TM where TPI had been effective but only for a short time. It works by sending an 

electric field and heat bursts to specific nerves or tissues without harming them [11]. Moreover, the analgesic 

effect of the PRF treatment was maintained for a considerable duration [10]. The aim of this study is to 

evaluate the effect of ultrasound (U/S)-guided PRF stimulation and hydro-section by normal saline injection 

compared to LA effects on myofascial trapezius muscle syndrome. 

 

2. Patients and methods 

 

2.1 Study design, setting, and time 

This was a randomized clinical trial study that conducted at pain clinic in Private Nursing House Hospital 

and Al-Arabi Private Hospital in Baghdad / Iraq for a period of one year from Jun. 2020 to Jun. 2021. 

 

2.2 Study Population and sample size 

The study included 40 adult patients, attended the pain clinic and diagnosed with myofascial pain syndrome 

of trapezius muscle with triggering myofascial pain in the upper back of trapezius muscle with more than two 

months of pain and no signs of inflammation or cervical disc herniation. Pregnant women, patients with 

coagulopathy or using anticoagulant, trapezius pain caused by inflammatory, malignant, or autoimmune 

disease, chronic medical condition that might preclude participation in the study such as malignancy, systemic 

inflammatory disorder, neurological abnormality, and / or chronic pain, history of surgery on the trapezius 

muscle, and hypersensitivity to metals were excluded from this study. All the patients signed an informed 

consent that allows us to record their information for research purposes as long as the patient anonymity and 

confidentiality of their medical records are maintained. They were randomly allocated to one of two groups: 

• Group A: Included 20 patients underwent ultrasound-guided PRF and hydrodissection with normal 

saline plus 40 mg of lidocaine using linear probe checking for layers of trapezius muscle. 

• Group B: Included 20 patients received a mixture of normal saline plus 40 mg of LA lidocaine by 

U/S guided and hydrodissection of trapezius muscle using linear probe. 

Randomization was done as each patient assigned with a number, then patients with odd numbers were 

assigned as group A (20 patients) and patients with even numbers were assigned as group B (20 patients). 

 

2.3 Procedure 

Ultrasound was used for both groups to increase the safety and accuracy of procedures. 

1. Group A: In sitting position, PRF treatment was done.  

 Physical signs as hypersensitive bundle or nodule of muscle fibers that were harder than normal upon 

palpation were used to establish the trigger point and the skin over the tender area was marked. and sterilized 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

3309 
 

using chlorhexidine gluconate.  

 To scan the marked area in the sagittal and axial planes and identify the trapezius muscle and its 

fascia, a linear array transducer probe was used.  

 Then, under U/S guidance, a 22-gauge 10 cm cannula with a 10 mm active tip was inserted into the 

trapezius muscle interfascial area.  

 To decrease resistance and increase the electrical field before starting the PRF stimulation, five ml of 

normal saline solution was infused through the cannula.  

 PRF needle was connected to an electrode, then the interfascial area was stimulated by the PRF 

generator. PRF treatment was performed at 5 Hz and a 5-ms pulsed width for 360 seconds at 55 V under the 

condition that the electrode tip temperature not exceed 42°C. 

2. Group B: After the same preparation steps that performed for group A. LA was used for group B by 

injection of 40 mg lidocaine with 7 ml of normal saline solution under U/S guidance, into the interfascial area 

of the trapezius muscle with a 25-gauge 1.5-inch needle. 

Follow up and evaluation were done for patients by using numerical rating scale (NRS) for pain before 

procedure and after two, four, and eight weeks of treatment when answers of NRS were ranging from 1-10, 

with a score of 10 reflecting the most painful result. 

 

2.4 Statistical analysis 

The data analyzed using Statistical Package for Social Sciences (SPSS) version 26. The data presented as 

mean, standard deviation and ranges. Categorical data presented by frequencies and percentages. Independent 

t-test (two tailed) was used to compare the continuous variables accordingly. Paired t-test was used to compare 

the NRS before and after treatment. A level of P – value less than 0.05 was considered significant. 

 

3. Results 

In this study, patients’ age was ranging from 28 to 69 years with a mean of 47.6 years and standard deviation 

(SD) of ± 8.4 years. No significant differences (P ≥ 0.05) in age, gender, BMI, pretreatment pain and duration 

of pain between study groups. 

 

Table 1: Comparison between study groups by general information 

 

In the current study, mean of NRS was significantly decreased (P < 0.05) 2, 4, and 8 weeks after treatment in 

both groups compared to that before treatment as shown in table (2). 

 

Table 2: Comparison in NRS before and after treatment in both study groups 

Variable 

Study Group 

P - Value A  

Mean ± SD 

B  

Mean ± SD 

Age (Years) 48.21 ± 8.7 47.1 ± 8.1 0.675 

BMI Level (kg/m2) 28.61 ± 4.1 27.85 ± 3.9 0.549 

Pretreatment pain (NRS) 6.12 ± 1.2 5.96 ± 0.9 0.619 

Duration of pain (Months) 4.66 ± 1.4 5.1 ± 1.9 0.405 

Gender                                                                                 no. (%)                               no. (%) 

Male 11 (55.0) 12 (60.0) 
0.749 

Female 9 (45.0) 8 (40.0) 
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Time  

NRS 

Mean ± SD 

P - 

Value 

Group A 

Pretreatment 6.12 ± 1.2 
0.001 

After 2 weeks 2.13 ± 1.1 

 

Pretreatment 6.12 ± 1.2 
0.001 

After 4 weeks 1.93 ± 1.0 

 

Pretreatment 6.12 ± 1.2 
0.001 

After 8 weeks 3.12 ± 1.4 

Group B 

Pretreatment 5.96 ± 0.9 
0.001 

After 2 weeks 2.62 ± 1.8 

 

Pretreatment 5.96 ± 0.9 
0.001 

After 4 weeks 3.31 ± 1.2 

 

Pretreatment 5.96 ± 0.9 
0.005 

After 8 weeks 4.02 ± 1.1 

 

We noticed that mean of NRS was significantly lower in group A 4 and 8 weeks after treatment than that in 

group B (1.93 versus 3.31, P= 0.001; and 3.12 versus 4.02, P= 0.029 respectively). No significant difference 

in mean of NRS two weeks after treatment (P = 0.311). 

 

Table 3: Comparison in mean of NRS between study group after treatment 

NRS Study Group P - Value 
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A  

Mean ± SD 

B  

Mean ± SD 

2 weeks after treatment 2.13 ± 1.1 2.62 ± 1.8 0.311 

4 weeks after treatment 1.93 ± 1.0 3.31 ± 1.2 0.001 

8 weeks after treatment 3.12 ± 1.4 4.02 ± 1.1 0.029 

 

4. Discussion 

Myofascial pain is a common pain syndrome. However, there is a difficulty in long-term treatment of this 

pain [12]. To deactivate trigger points and ease uncomfortable taut bands, many techniques are used. Pain 

alleviation is sometimes only a few days or weeks with traditional management such as LA injection at trigger 

points, physical therapy, behavioral change, and dry needling [10]. We believe that treating pain and visible 

muscle spasms with a combination of U/S-guided PRF and hydrodissection with normal saline lidocaine is 

beneficial. We investigated the effect of U/S-guided PRF when combined with LA in this study, and found 

that the severity of pain was greatly reduced after each U/S-guided PRF and lidocaine injection. There was 

no difference in pain decrease between research groups after two weeks of treatment. However, after four and 

eight weeks, PRF patients have a significantly larger reduction in NRS than lidocaine patients. This result is 

in accordance with studies conducted by [1], [2] when they reported that after two weeks, reductions of NRS 

scores were not significantly different between the two groups. But after four and eight weeks, NRS score 

was significantly lower in the PRF group than in the LA group. 

 

The mechanisms of how the pain is reduced by PRF is unclear. But, number of studies have evaluated the 

role of the therapeutic mechanisms of PRF as in study in 2009 when they reported that following exposure to 

PRF, The axon has an ultrastructural lesion, which is more prominent on the smaller primary sensory 

nociceptors, C-fibers, and A-delta fiber, and less prominent on the bigger non-pain-related sensory fiber, A-

beta fiber [13]. The electromagnetic field of the PRF, according to another theory, enhances the noradrenergic 

and serotonergic descending pain inhibitory pathways, as well as the inhibition of excitatory C-fibers [14]. 

The number of afferent nerves and nociceptive free nerve terminals is assumed to be reduced by the 

interfascial PRF, or the pain signals from pain-generating nerves are controlled by PRF. Furthermore, elevated 

opioid materials following PRF are likely to be linked to pain reduction in the PRF group [15]. The reduction 

in resistance and increment in the electrical field are related to conducting solutions as saline or LA [16]. In 

conclusion, there is no difference between PRF and injection of lidocaine in short term relieving of pain but 

PRF was preferred as a long term relieving of pain in addition to the safety and cost-effective property, 

noninvasiveness, and easy to be performed so that it can be useful in repeated outpatient clinics. 
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