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Abstract.
BACKGROUND: Piriformis syndrome (PS) is the common entrapment neuropathy causing buttock pain. Patients are conven-
tionally treated with lifestyle modification, exercise, non-steroidal anti-inflammatory drugs, corticosteroid or botulinum toxin
injections. However, some patients may not respond to these conventional treatment methods. Platelet rich plasma (PRP) injection
has been shown to be beneficial in various muscular injuries, but its effects have not yet been investigated in PS.
OBJECTIVE: The aim of this study was to explore the effect of PRP on pain and functional status in patients with PS, and to
identify any correlations between clinical changes and demographic features.
METHODS: A total of 60 patients with PS were randomly separated into two groups (PRP and control groups). All patients
received one session of either PRP or saline injection performed under ultrasound guidance. The pain was measured with a visual
analog scale (VAS) and Oswestry Disability Index (ODI) scores were noted at three intervals in both groups: before treatment,
1 week after treatment and 1 month after treatment.
RESULTS: The VAS and ODI scores were improved in both groups. The improvement was more obvious in the PRP group in the
first week, and the results were similar for both groups when measured 1 month after the treatment.
CONCLUSION: Ultrasound-guided PRP injection provided greater improvements in both pain and functional status in patients
with PS, starting in the early period after treatment. A repeat injection might be needed for a long-term effect.
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1. Introduction1

The piriformis muscle is located below and in the2

same plane as the gluteus medius muscle in the buttock.3

It originates from the anterior surface of the sacrum,4

in the superior margin of the greater sciatic notch, and5

is inserted to the greater trochanter of the femur. The6
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main function of this muscle is external rotation of 7

the hip, and it contributes to abduction in the flexed 8

hip joint [1]. It has a close relationship with the sci- 9

atic nerve, as the sciatic nerve passes under or goes 10

through the piriformis muscle [2]. Piriformis syndrome 11

(PS) is defined as the spasm and/or edema due to over- 12

load of the piriformis muscle with repetitive trauma 13

and ischemia, which may result in sciatic nerve entrap- 14

ment and presents with pain, numbness or tingling in 15

the gluteal region [3]. Mostly, patients are affected in 16

the fourth and fifth decades of life [4,5]. There is no 17

specific test for this syndrome. The diagnosis of PS is 18
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usually obtained from the patient history and the find-19

ings of physical examination using provocative tests to20

elicit pain. Radiological and electromyographic stud-21

ies might be needed for differential diagnosis, as the22

symptoms may mimic a herniated disc [4,5]. Conven-23

tional methods for treatment include rest, stretching ex-24

ercises, non-steroidal anti-inflammatory drugs, physi-25

cal agents and dry needling. In addition to piriformis26

stretching, strengthening of the abductor and adductor27

muscles of the hip should be added to the rehabilita-28

tion protocol [6]. In patients with severe or resistant29

symptoms, corticosteroid or botulinum toxin injections30

might be performed for the treatment of PS [5,7]. How-31

ever, some patients may not respond adequately to con-32

ventional treatments, and these methods might be con-33

traindicated in some patients (i.e; hypersensitivity of34

drugs, uncontrolled hyperglycemia or hypertension for35

corticosteroids).36

Platelet rich plasma (PRP) is defined as the plasma37

component rich in platelets, which is obtained from38

centrifugation of whole blood [8]. PRP contains various39

growth factors, proteins and cytokines which are neces-40

sary in the tissue healing process [9]. PRP has been in-41

creasingly used in musculoskeletal disorders [10], and42

it has been reported that PRP may reduce inflammation,43

thereby reducing associated edema and pain in the in-44

jured tissue [11]. As the main purpose of PRP injection45

is to increase the factors that play role a tissue healing46

at the injury site, it is important to show that PRP is47

appropriately delivered to the target tissue and/or dis-48

tributed to the injured area [11]. Therefore, ultrasound49

(US) guidance is recommended for PRP injections in50

the treatment of musculoskeletal disorders [12,13]. Al-51

though PRP injections have been used to treat numerous52

musculoskeletal disorders, to the best our knowledge,53

the effect of US-guided PRP injection in patients with54

PS has not been previously studied. Accordingly, the55

aim of this study was to evaluate the effect of PRP injec-56

tion in patients with PS. The study hypothesis was that57

PRP injection might be an effective treatment method58

for this condition because of the tissue healing, anti-59

inflammatory, and anti-edematous effects.60

2. Methods61

This prospective, randomized, controlled study in-62

cluded 60 patients with PS aged between 18–60 years63

who were admitted in the outpatient clinic between64

April 2019 and March 2020. The diagnoses were de-65

rived from patient histories (starts with pain, tingling,66

or numbness in the buttocks) and the modified FAIR 67

(flexion, abduction, internal rotation) diagnostic test. 68

The FAIR test was performed as follows: First, the pa- 69

tient was positioned supine, and the affected hip (60◦) 70

and knee (90◦) were flexed. In this position, a physi- 71

cian forced the hip to internal rotation and adduction by 72

applying downward pressure on the knee [14]. The test 73

was accepted as positive if the patient reported radiating 74

pain in the gluteal region. The inclusion criteria for the 75

study were set as: presence of subacute or chronic pain 76

due to PS, lack of response to conventional treatment 77

methods (i.e., rest, exercises, use of NSAİİ) and volun- 78

tary consent to participate in the study. The exclusion 79

criteria for the study were determined as: presence of 80

lumbar disc herniation, radiculopathy, degenerative hip 81

disorders, lumbo-sacral plexus lesion, facet joint de- 82

generation, history of injection for PS (dry needling, 83

local anesthetics, corticosteroid or botulinum toxin) and 84

trauma/previous surgery of hip and/or spine. Approval 85

for the study was granted by the local ethics committee 86

of the tertiary hospital (ethic protocol no. 18–2008). All 87

participants signed an informed consent form before 88

inclusion. 89

The patients were randomly separated into two 90

groups as the PRP group and control group. Each 91

patient was numbered according to the order of ad- 92

mission to the outpatient clinic. A computer program 93

(www.randomizer.org) was used for randomization. Ei- 94

ther PRP or saline injection was performed under ultra- 95

sound guidance for one session. 96

T-Lab PRP kit (Bursa, Turkey) was used for the 97

preparation of PRP. A total of approximately 16 ml 98

blood was withdrawn into two tubes. The PRP tubes 99

were centrifuged at 830 G for 5 minutes using a T-Lab 100

centrifuge with swing rotor. After centrifugation, 2 ml 101

plasma rich in platelets, just above the buffy coat was 102

aspirated from each tube using a manual pipette (total 103

4 ml) (Fig. 1). 4 ml saline was injected to each patient 104

in the control group. 105

All injections were performed by the same experi- 106

enced physician under ultrasound guidance. Prior to 107

the injection, the gluteal region was sterilized with 108

chlorhexidine solution. With the patient in the prone 109

position, the US probe was placed over the piriformis 110

muscle, parallel to its long axis (Fig. 2). The physi- 111

cian identified the pirifomis in dynamic US examina- 112

tion with the help of performing internal/external ro- 113

tation of the patient’s hip joint with flexed knee. A 22 114

gauge, 90 mm needle was inserted in plane with the US 115

probe and advanced until it reached the piriformis mus- 116

cle, near to the sciatic nerve. Care was taken to avoid 117

injection into or around the sciatic nerve. 118
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Fig. 1. Preparation of PRP.

Fig. 2. a) probe position in piriformis injection (patient in prone position) b) ultrasound imaging during injection P: piriformis muscle, GT: Greater
Trochanter.

The age, gender, body mass index (BMI) and disease119

duration of all the patients were recorded. The sever-120

ity of persistent pain and quality of life were assessed121

before the procedure, and at 1 week after the treatment122

and 1 month after the treatment. A 100 mm Visual Ana-123

log Scale (VAS) was used to evaluate the severity of124

persistent pain, where 0 = no pain and 100 = the worst125

pain ever [15]. Functional status and disability were126

evaluated using the Oswestry low back pain (and/or leg127

pain) Disability Index (ODI) [16]. This questionnaire128

consists of 10 questions assessing daily life activities.129

Each of the questions are scored between 0 and 5 (0;130

no symptoms with activity, 5; impossible to do the ac-131

tivity due to pain). The total score is calculated as a132

percentage (total points/number of questions x 100).133

All evaluations were performed by the same physician,134

blinded to the groups.135

Statistical analysis was performed using SPSS soft-136

ware for Windows version 21.0 (IBM Corp Armonk,137

NY, USA). Data were stated as mean ± standard devia-138

tion (SD) values and normal distribution of the data was139

shown by Kolmogorov-Smirnov test. The Independent140

Samples t-test was used to compare demographic and141

clinical measurements between the two groups. Clin-142

ical changes in each group were evaluated using the143

one-way ANOVA test. The Pearson test was used to144

evaluate correlations between demographic and clinical145

measurements. A value of p < 0.05 was considered as 146

statistically significant. 147

3. Results 148

Of the 85 patients diagnosed with PS, a total of 60 149

patients who were willing to participate in the study and 150

met the inclusion criteria were included (Fig. 3). All 151

patients completed the study. No side effects were ob- 152

served in any patient. The demographic characteristics 153

are shown in Table 1. Age, gender, BMI and disease 154

duration were similar in both groups (all p > 0.05). The 155

mean age of the patients included in the study were 40.2 156

± 7.4 (minimum-29 and maximum-57) and 40.8 ± 6.8 157

(minimum-30 and maximum-56) in two intervention 158

groups. 159

The clinical features of the patients are summarized 160

in Table 2. The VAS and ODI scores were similar be- 161

fore treatment. These scores improved significantly in 162

both groups at 1 week and 1 month after the interven- 163

tion (p < 0.01 for all). In both groups, these improve- 164

ments were more significant at 1 week after treatment 165

than at 1 month after. The VAS and ODI scores of the 166

PRP group were better than those of the control group 167

at 1 week after treatment (p < 0.01), and both scores 168

were similar in the two groups at 1 month after treat- 169
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Table 1
Demographic features of the patients

PRP group (N = 30) Control group (N = 30) P

Age (years) 40.2 ± 7.4 40.8 ± 6.9 0.76
Body Mass Index (kg/m2) 24.3 ± 3.4 25.1 ± 2.8 0.35
Gender (male/female) 12/18 10/20 0.78
Duration of disease (months) 4.4 ± 3.1 4.5 ± 3.1 0.87

Data are given as mean ± standard deviation or n.

Fig. 3. Flowchart of the patients.

ment (p > 0.05). Clinical changes did not show any170

correlation with disease duration, age and BMI in both171

groups (p > 0.05 for all). Post-hoc power of study was172

calculated as 100% and effect size was 0.59.173

4. Discussion174

The aim of this study was to determine the effect of175

PRP injection on PS and to compare this with saline176

injection. According to the findings of this study, both177

PRP and saline injections improved pain and functional178

status in these patients. Although this improvement was179

more prominent in the PRP group in the early period,180

they were similar in both groups at the end of the first181

month after treatment. Although the effect of PRP in182

various musculoskeletal conditions has been previously183

investigated, to the best of our knowledge, this study is184

the first that evaluated the effect of PRP in PS.185

It has been reported that PRP may contribute to 186

the healing process through several different mecha- 187

nisms via the secretion of various growth factors in- 188

cluding platelet derived growth factor (PDGF), hepato- 189

cyte growth factor (HGF), vascular endothelial growth 190

factor (VEGF) and insulin like growth factor (IGF) in 191

an injured muscle tissue [17,18]. First, it provides im- 192

provement of the inflammatory state and reduction of 193

fibrotic scar [19]. Second, it might induce regenerative 194

process of myofibers by increasing satellite cell acti- 195

vation and expression of different myogenic regulatory 196

factors [20,21]. Furthermore, it may correct the defects 197

of mitochondrial function in myocytes and improve 198

the endogenous antioxidant system [22], and decrease 199

apoptosis in the injured skeletal muscle [23]. It has been 200

reported that PRP injections to the injured muscle tissue 201

are beneficial with regards to more rapid pain relief, and 202

an earlier return to activities without increased risk of 203

re-injury in patients with acute muscle strains [24–27]. 204
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Table 2
Clinical features of the patients

PRP group (N = 30) Control group (N = 30) P

VAS
Before 84.7 ± 12.0 84.3 ± 11.0 0.91
1st week 37.7 ± 11.0 52.0 ± 8.1 < 0.01

1st month 72.3 ± 13.3 72.0 ± 11.6 0.92
P < 0.01 < 0.01

ODI
Before 39.3 ± 2.2 40.3 ± 3.2 0.13
1st week 19.3 ± 3.7 27.4 ± 4.3 < 0.01

1st month 35.1 ± 3.7 35.9 ± 3.7 0.41
P < 0.01 < 0.01

Data are given mean ± standard deviation. VAS: visual analog scale; ODI:
Oswestry Disability Index.

In a previous randomized controlled study, a single PRP205

injection combined with a rehabilitation program was206

found to be more effective than a rehabilitation program207

alone in patients with acute muscle injuries including208

hamstrings, gastrocnemius and quadriceps [24]. It was209

shown that adding PRP injection to the rehabilitation210

program significantly shortened the time to return to211

activities without increasing the risk of re-injury. In a212

study of 61 patients with gastrocnemius muscle lesion,213

the effect of 3 sessions of ultrasound-guided PRP in-214

jections was evaluated [25]. At the end of treatment,215

it was found that PRP combined with an exercise pro-216

gram reduced the time and cost of functional recovery.217

Consequently, the authors concluded that ultrasound-218

guided injection of PRP into the site of muscle injury219

has to be considered a valid therapeutic approach. In a220

study by Wetzel et al. the effect of a single PRP injec-221

tion was compared with traditional treatment methods222

(i.e.: physiotherapy, activity modification, home exer-223

cise program, rest and ice massage) in patients with224

proximal hamstring injuries [27]. The study revealed225

superior improvements in the PRP group. In the cur-226

rent study, patients with PS were evaluated 1 week and227

1 month after PRP or saline injection. When compared228

to the baseline values, reduction of pain and improve-229

ment of function were shown to be higher in the PRP230

group than in the control group at 1 week after treat-231

ment. In this respect, these findings were consistent232

with previous studies evaluating the effect of PRP in233

muscle injuries. Therefore, to the best of our knowl-234

edge, this study has demonstrated the effect of PRP on235

pain and functional status in patients with PS for the236

first time.237

Another result of the current study was that despite238

superior improvements in pain and functional status in239

the PRP group in the early period, the superiority of240

PRP injection over saline was not long lasting as there241

was no difference between the results of the two groups242

at the end of the first month after treatment. There are 243

two likely causes for this result. First, one of the major 244

causes of PS is repetitive trauma, and the continuation 245

of this trauma may have caused the positive effect of 246

PRP to have disappeared by the end of the first month 247

after treatment. However, the presence of improvement 248

in both groups at 1 month after treatment compared 249

to the pre-treatment values weakens this possibility. 250

The other reason may be the short half-life of growth 251

factors in PRP. Growth factors in PRP are known to 252

have a short half-life (from minutes to hours) [28]. The 253

positive effects of PRP may decrease as the amount 254

of growth hormone released from activated platelets 255

decreases. Therefore, it can be considered that more 256

than one application will have a longer lasting positive 257

effect in these patients. 258

Mechanical stimulation using a needle causes invol- 259

untary contraction of the muscle fibers in a taut band, 260

thereby reducing the concentration of nociceptive sub- 261

stances in the chemical environment near myofascial 262

trigger points. Furthermore, needling may lead to the 263

formation of a small focal lesion that triggers satellite 264

cell migration in the injured muscle. Therefore, the re- 265

generative process is started. The effects of US-guided 266

dry needling in patients with PS have been previously 267

reported [7,29]. Similarly, in the current study, a signifi- 268

cant improvement in pain and functional status was ob- 269

served in the saline injection group compared to the pre- 270

treatment values. This effect was thought to have been 271

caused by the mechanical stimulation of the needle. 272

The relatively small sample size and lack of blindness 273

of the patients to the treatment procedure (due to proce- 274

dure of PRP preparation) are major limitations of this 275

study. Therefore, the placebo effect of PRP could not 276

be evaluated. Another limitation was that the PRP was 277

injected to the patients for only one session which might 278

have impacted the efficacy of the treatment. Nonethe- 279

less, the results of this study are noteworthy and impor- 280

tant. 281
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5. Conclusion282

The results of this study demonstrated that a single283

injection of PRP improved pain and functional status284

in patients with PS in the early period after treatment.285

It can be used as a new and promising therapeutic ap-286

proach in the treatment of patients who do not respond287

to conventional treatment and for whom these treat-288

ments are contraindicated. These results need to be con-289

firmed in future studies with larger samples, interven-290

tions of more than one session, and placebo controlled291

studies.292
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