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ABSTRACT
Objectives: To investigate the effects of various durations of pulsed radiofrequency (PRF) application 
on pain and functional limitation in the short term in patients suffering from chronic shoulder pain.
Methods: Eighty three patients, 50 women (60.2%) and 33 men (39.8%) were included in the study. 
Ultrasound-guided PRF treatment of the suprascapular nerve was performed for 8 min in 44 (53.1%) 
and 10 min in 39 (46.9%) patients. The pain intensity of the patients was evaluated using the visual 
analog scale (VAS). The Shoulder Pain and Disability Index (SPADI) was utilized to define shoulder 
function and pain. VAS and SPADI measurements before and four weeks after treatment were recorded.
Results: The VAS and SPADI scores showed a significant improvement in both treatment groups (P < 
0.05); however, no significant difference was observed between the groups.
Conclusion: Therefore, PRF of the suprascapular nerve is a beneficial treatment method in patients 
suffering from chronic shoulder pain; furthermore, the duration of PRF treatment of 8 or 10 minutes 
does not affect the effectiveness of the treatment.
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INTRODUCTION
Shoulder pain is a widespread source of pain after back and knee 
pain in musculoskeletal diseases [1]. The prevalence of shoulder 
pain in the general population is approximately 16%, and it occurs 
more often in women [2]. Its prevalence increases with age and 
is more common after the age of 65 years [2, 3]. Considering the 
high prevalence rate, functional limitation, and high chronicity, 
shoulder pain is not only substantial for patients’ life quality but 
also for resource management in health [4]. Chronic shoulder 
pain has many different causes including rotator cuff disease, 
impingement syndrome, acromioclavicular osteoarthritis, 
adhesive capsulitis and glenohumeral osteoarthritis [5, 6].

In patients suffering from shoulder pain, activity modification 
and analgesic drugs are often administered in the first stage. If 
no improvement is observed despite these treatments, physical 
therapy applications can be attempted. However, in the absence 
of any improvement, clinicians may utilize the administration 
of ultrasound (US) or fluoroscopy-guided injection of 
local anesthetics and steroids into the symptomatic joint or 
tissue, including glenohumeral, acromioclavicular joint, and 
subacromial space. Surgical approaches may be considered in 
cases that do not benefit from conservative treatment [6, 7].
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Main Points;

•	Chronic shoulder pain is a common cause of musculoskeletal 
pain.

•	Suprascapular nerve Pulsed Radiofrequency treatment 
helps alleviate pain and improve function.

•	The duration of PRF treatment of suprascapular nerve of 
8 or 10 minutes does not affect the effectiveness of the 
treatment.

The suprascapular nerve (SSN) contributes to the sensory 
innervation of the glenohumeral and acromioclavicular joints 
and the motor innervation of the supraspinatus and infraspinatus 
muscles [8]. SSN block can subsequently increase the range 
of motion and decrease shoulder pain in different chronic 
shoulder pain syndromes [9-12]. If the duration of action of local 
anesthetics in the peripheral nerve block is insufficient, pulsed 
radiofrequency (PRF) lesioning can be exploited for long-dated 
pain palliation accompanied by positive results [13]. PRF of the 
SSN was reported to be as well as, if not better than, steroid and 
local anesthetic applications [14].

PRF is believed to have a neuromodulator effect rather than 
neurodestructive effect which is particularly advantageous 
during treatment [15]. PRF is a non-neurolytic lesioning 
technique for pain palliation, and no proof of neural damage has 
been reported after PRF administration [13, 16]. Erdine et al. 
[17] reported that PRF treatment caused microscopic detriment 
to the internal ultrastructural components of axons, which 
leads to the deterioration and disorganization of membrane 
and mitochondrial morphology and microfilaments and 
microtubules.

There is no consensus in the literature concerning the duration 
and parameters of PRF treatment [18, 19]. In clinical practice, the 
optimal exposure time of PRF remains obscure and the duration 
of exposure is selected based on the experience of the clinician 
[19, 20]. The number of studies examining the effect of various 
duration of PRF application on the recovery and functionality of 
patients is limited. Therefore, performing a study on this subject 
may provide valuable insights.

The aim of this study was to investigate the effects of various 
duration of PRF application on pain and functional limitation in 
the short term in patients suffering from chronic shoulder pain. 

MATERIALS AND METHODS
Patients
Patients who presented with shoulder pain due to adhesive 
capsulitis, supraspinatus tendinitis, shoulder impingement 
syndrome, and/or subacromial bursitis diagnosed at the Algology 
Department of Çukurova University between 2019 and 2021, 
and who have had shoulder pain complaints for at least three 
months, were included in the study, and pulsed radiofrequency 
treatment of the suprascapular nerve was performed under 
ultrasound guidance. Prior to the study, approval was obtained 
from Çukurova University Clinical Research Ethics Committee 
(06.01.2023-no: 129). After ethics committee approval, patients’ 
medical record was retrospectively analyzed. Written informed 
consent was obtained from all patients before the procedure. 
Data were procured from patient files and follow-up forms. 
Cases with incomplete data in the files, individuals who did not 
undergo shoulder magnetic resonance imaging before treatment, 
patients with visual analog scale (VAS) and Shoulder Pain and 
Disability Index (SPADI) data deficient, and individuals with 
complications leading to premature termination of the procedure 
were excluded from the study.

The pain intensity of the patients was assessed using the VAS. 
The SPADI, a 13-item scale, was utilized to evaluated shoulder 
function and pain. VAS and SPADI measurements before and 
four weeks after treatment were recorded.

Procedure
All injections were administered in the operating room by 
experienced physicians using US-guided technique. The 
patient was positioned in a sitting position, intravenous access 
was established, and standard monitors (pulse oximetry, 
electrocardiogram, and noninvasive arterial pressure) were 
appropriately attached. The patient was premedicated with 2 
mg intravenous midazolam bolus without affecting the patient’s 
consciousness. The skin site was prepared and draped in a 
standard, sterile fashion, using a povidone iodine-based skin 
prep. The suprascapular notch and the insertion of the needle 
into the SSN monitored using US (Edge, Sonosite, Bothell, 
WA, USA) using a high-frequency linear probe (HFL50xp, 15-6 
MHz) (Video 1, Figure 1). Skin anesthesia was accomplished 
by administering 1%, 1 cc lidocaine with a 25 G needle. 
Through an in-plane approach, a 22 G, a 10-cm long echogenic 
radiofrequency (RF) cannula having a 5-mm long active tip 
(EchoRF, St Jude Medical, Plymouth, MN, USA) was inserted 
into the suprascapular notch (Fig. 1 and Video 1). Appropriate 
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localization of the needle tip was confirmed under US. Sensory 
stimulation was subsequently implemented at 50 Hz at 0.5 
V. Patients described paresthesia, tingling, and pain in the 
deltoid and upper arm region. The motor stimulation was then 
performed at 2 Hz at 1 V and twitches were observed in the 
shoulder girdle. After negative blood aspiration, 1 mL of 2% 
lidocaine was injected. Afterwards, 1 minute following the 
local anesthetic injection, the first group received a total of 480 
seconds (8 minutes) of PRF with 4 cycles of 120 seconds each at 
42°C, 45 V, 2 Hz frequency, and 20 ms wavelength. The second 
group was subjected to a total of 600 seconds (10 minutes) of 
PRF with 5 cycles of 120 seconds each at 42°C, 45 V, 2 Hz 
frequency, and 20 ms wavelength. After the PRF procedure, 8 
mg dexamethasone (2 ml), 2 ml 0.5% bupivacaine, and 2 ml 1% 
lidocaine were mixed with 2 ml normal saline and administered 
to the patient at a total volume of 8 ml (Video 2). The treatment 
spreading through the tissues was visualized by US imaging. 
Patients were followed up for 1 hour in the postoperative care 
unit owing to possible complications.

Statistical Analysis
SPSS 25.0 (Version 25.0, SPSS Inc., Chicago, IL, USA) 
package program was used for statistical analyses. Categorical 
measurements were summarized as numbers and percentages 
and continuous measurements as mean and standard deviation 
(median and range, where applicable). Student’s t-test was used 
for intergroup comparison of normally distributed data. Paired 
samples t-test was used for comparing pre- and post-procedure 
measurements. P < 0.05 indicated statistical significance in all 
analyses.

RESULTS
In this study, 147 patients who had shoulder pain for at least three 
months and underwent US-guided SSN PRF treatment between 
2019 and 2021 were included. According to the specified criteria, 
64 cases were excluded. Of the remaining 83 patients, 50 were 
female (60.2%) and 33 were male (39.8%). The mean age was 
58.57 ± 11.47 years (mean age for men and women, 60.45 ± 10.80 
and 57.32 ± 11.83 years respectively). No significant intergroup 
difference was observed in terms of age and sex (p = 0.225)
(Table 1).

Of the 83 patients included in the study, 44 (53.1%) underwent 
PRF to SSN for 8 min and 39 (46.9%) for 10 min. The 8- and 
10-min treatment groups showed no differences in terms of pre-
treatment VAS, pre-treatment SPADI, and symptom durations 

Figure 1. Anatomical structures observed in the intervention of 
the suprascapular nerve in ultrasound imaging.

Video 1. Demonstration of real-time pulse radiofrequency 
needle insertion into the suprascapular nerve under ultrasound 
guidance

Video 2. After the PRF procedure, administration of injection 
therapy and its spread under the transverse scapular ligament 
under ultrasound-guided
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(p = 0.898, 0.064, and 0.157, respectively) (Table 1). Comparison 
of the pre- and post-procedure VAS and SPADI values 
revealed significant differences. Changes in VAS and SPADI 
values before and after the procedure showed no significant 
intergroup differences (p = 0.387 and 0.831 for VAS and SPADI, 
respectively) (Table 2).

Table 1. Pre-procedure measurements
Parameter 8 min 10 min p
Age 60.59 ± 9.68 56.28 ± 12.95 0.088
VAS 6.39 ± 0.87 6.36 ± 1.06 0.898
SPADI 59.54 ± 8.11 63.19 ± 9.62 0.064
Symptom Duration 7.14 ± 2.21 7.85 ± 2.32 0.157

Table 2. Comparison of pre- and post-procedure measurements
n Pre-Procedure Post-Procedure p

8 min VAS 44 6.39 ± 0.868 2.61 ± 1.19 0.001*
8 min SPADI 44 59.64 ± 8.10 23.09 ± 11.18 0.001*
10 min VAS 39 6.36 ± 1.06 2.85 ± 1.50 0.001*
10 min SPADI 39 63.19 ± 9.62 27.38 ± 13.85 0.001*
Total VAS 83 6.37 ± 0.96 2.72 ± 1.33 0.001*
Total SPADI 83 61.25 ± 9.98 25.11 ± 12.61 0.001*

*Significant difference

DISCUSSION
The SSN arises from the upper body of the brachial plexus 
at the junction of the ventral branches of the 5th and 6th 
cervical nerves and occasionally from the 4th cervical nerve; 
furthermore, the SSN comprises motor and sensory fibres 
[12, 21]. SSN has the greatest contribution in terms of overall 
shoulder innervation through its upper and lower articular 
branches [22]. Additionally, it provides motor innervation of the 
supraspinatus and infraspinatus muscles [8]. Therefore, when 
planning treatment, the motor fibres in the SSN that innervates 
the supraspinatus and infraspinatus should not be affected to 
preserve the existing motor function [23].

SSN blockade is known to be effective in the management 
of acute and chronic pain that may develop after trauma or 
surgery, independent of many etiologies. Although the efficacy 
of blockades with local anesthetics can be prolonged by adding 
steroids to the treatment, the duration of efficacy has not been 
sufficient in cases of chronic pain [24, 25]. Thus, several studies 
have emphasized that the use of the radiofrequency method 
in treatment is superior to the injection method in managing 
chronic shoulder pain [13, 14].

Radiofrequency therapy offers a cost-effective treatment 
modality for individuals suffering chronic and postoperative pain 
[26]. It is also a convenient alternative treatment for patients who 
cannot undergo surgical intervention [23, 26]. This therapeutic 
modality can be applied frequently in shoulder-related pain and 
has been reported to greatly contribute to recovery [11, 23, 26]. 
SSN PRF treatment helps alleviate pain and improve movement 
and function [10-12, 27]. This procedure is generally performed 
using US, among other guidance techniques [11, 12, 23, 27, 28]. 
US can provide an accurate visualization of the SSN [11].

Although the exact mechanism of radiofrequency treatment 
for chronic pain relief remains uncertain, the radiofrequency 
application was reported to diminish long-term pain by altering 
the expression of the c-fos gene in pain sensory neurons and 
producing a neuromodulator effect [29, 30]. Radiofrequency 
applications can be categorized into the following two treatment 
modalities: pulsed and conventional thermocoagulation. Since 
PRF provides neuromodulation without causing neural damage 
and without damaging the surrounding tissues, usage of PRF is 
recommended in nerves with both sensory and motor functions 
[11, 15, 19, 23, 31]. We preferred PRF application because the 
SSN has both sensory and motor branches. No consensus exists 
regarding the duration and parameters of PRF treatment [18, 
19]. The optimal application time for PRF is uncertain and the 
application time is arbitrarily preferred in clinical procedures 
[19, 20]. PRF is predominantly executed for 2–8 min [19, 20, 
30-34].

In the present study, PRF application on SSN for 8 or 10 min 
in patients suffering from chronic shoulder pain (rotator cuff, 
impingement syndrome, adhesive capsulitis) was found to be an 
efficient method in alleviating shoulder pain in a short period 
of 4 weeks. Jang et al. [35] noted that 4 min PRF treatment 
of SSN resulted in at least nine months of improvement in 11 
patients with chronic intractable shoulder pain. Lüleci et al. [31] 
reported that PRF treatment of SSN applied for 8 min provided 
6-month pain control in 45 of 57 patients (78.9%). Gurbet et al. 
[33] reported that the application of PRF for 2 min to the SSN in 
two cycles improved pain control and shoulder range of motion 
for three months in 8 patients with shoulder pain unresponsive 
to medical treatment or physiotherapy. Although there is not 
sufficient data in the literature that PRF treatment of SSN for 6 
min can provide longer-term pain control than 4 min, it has been 
shown that antiallodynic activity increases when PRF time is 
increased from 2 minutes to 6 minutes [20]. This indicated that 
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PRF has a long-acting effect on nociceptive pain [27].

To investigate the effect of prolonged PRF exposure, Arakawa et 
al. [36] compared 6 and 12 min of PRF in rats with sciatic nerve 
lesions and found that the effects of PRF currents applied for 12 
min were not significantly different from PRF applied for 6 min. 
Similarly, no significant intergroup difference was noted in the 
present study.

Similar to the studies conducted by Ergönenç et al. [27], Wu 
et al. [11], and Liliang et al. [13], a decrease in mean VAS and 
SPADI values was observed at follow-up. In the present study, 
mean VAS and SPADI values measured four weeks after the 
procedure were significantly lower than baseline measurements 
in both 8-and 10-min PRF groups. The decrease in the mean 
VAS and SPADI values of the patients was reported to be similar 
with 8 and 10 min of PRF application. Reportedly, neither 
duration of PRF administration was superior to the other on pain 
and functionality.

In patients suffering from shoulder pain, PRF therapy resulted 
in favorable clinical efficacy for at least 12 weeks [37]. US-
guided PRF treatment of SSN is an effective treatment modality 
for managing chronic shoulder pain. In the present study, we 
performed US-guided PRF combined with steroid treatment on 
SSN in all our patients. The effects of the combination of PRF 
and a short-acting corticosteroid were shown to last up to 24 
weeks [38].

PRF is a simple, minimally invasive treatment procedure that 
is predominantly well tolerated among older adults; however, it 
continues to have the potential risk of complications including 
bleeding, infection, nerve injury, and neuroma. The most 
important complication is the development of pneumothorax 
[35, 39]. This risk can be significantly minimized using US as 
observed in the present study. In addition, no complications or 
side effects were observed in our patients during the follow-up 
period.

Further randomized controlled trials with longer follow-up 
periods comparing the efficacy of PRF application duration on 
the SSN are required to fully clarify its role in the treatment of 
chronic shoulder pain.

Limitations
The retrospective study design, the absence of a control group, 

the relatively short follow-up period, and the small sample size 
were the limiting factors of our study.

CONCLUSION
Several studies in the literature have examined PRF treatment 
of the SSN; however, to the best of our knowledge, no definitive 
guideline exists on the algorithm of PRF treatment duration. 
However, despite its limitations, the results obtained in the 
present study were significant as they supported the small 
number of comparable articles in the literature and show that the 
duration of treatment does not have a visible effect on efficacy.
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