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ABSTRACT
OBJECTIVE: The objective of this study was to demonstrate the clinical efficacy in immediate pain improvement after the ultrasound-guided 
puncture procedure, followed by infiltration and administration of lidocaine and betamethasone in the piriformis muscle belly.
MATERIALS AND METHODS: This retrospective and comparative study used ultrasound equipment for the punctures together with a medical 
tuning fork and a power Doppler. Data analysis of the last 500 cases of echo-guided procedures was performed in a reference clinic in the city of 
Goiânia-GO. Among these cases, ultrasound reports that contained data related to deep gluteal pain (piriformis syndrome) were selected. The 
following information was analyzed: age, sex, laterality and confirmation of pain improvement using the visual analog scale (VAS). All patients 
underwent piriformis block with ultrasound-guided puncture, followed by infiltration and administration of 2% lidocaine, without vasoconstrictor, 
6ml and betamethasone dipropionate (5mg / mL) + betamethasone disodium phosphate (2mg / mL).
RESULTS: Of the 500 procedures, 53 were related to deep gluteal pain (Piriformis Syndrome). The average age of the patients was 58 years old, being 
the youngest patient 21 years old and the oldest 84 years old. As for sex, there were 11 male patients, which corresponds to 21% of the cases and 
42 females, which corresponds to 79% of the cases. As for laterality, the left side was the one that appeared most frequently, with 70%, which is 
equivalent to 37 patients. The right side affected only 14 patients, corresponding to 26% of the cases. In addition, in two patients the involvement 
was bilateral, which is equivalent to 4% of cases.
CONCLUSION: The echo-guided block in the piriformis muscle belly proved to be effective for diagnostic confirmation and treatment of pain relief 
in deep gluteal pain syndrome, with 100% of cases showing pain relief between 0 and 3 in the VAS (Visual Analog Scale) of 0 to 10. With the female 
sex being the most frequent, with an average age from both sexes of 58 years and prevalence of 70% of cases on the left side.
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INTRODUCTION
Deep gluteal pain syndrome (DGS) is classified among 

the most common and underdiagnosed pains in medicine, 
making it a challenge for modern orthopedics, both in di-
agnosis and in its treatment. The origin of DGS may be in 
the anatomical structures of the gluteal region, particularly 
in the deep gluteal space, or even in the lumbosacral spine, 
sacroiliac joints and hips.

In the management of this syndrome, ultrasound guid-
ance (US) has gained importance in the last decade and has 
been a useful tool in propedeutics, as well as serving as a 
guide for punctures for test blocks, blocks with hydrodis-
section and other procedures in the approaches to DGS, 
allowing visualization of the external rotator muscle group in 
the deep gluteal space in a specified way and avoiding com-
plications such as inadvertent puncture of vessels or nervous 

structures.
The piriformis muscle was described in 1928 by Yeoman 

as an etiological factor in atypical sciatica due to its anatomical 
variations 1. Since then, DGS has been a clinical condition 
popularly related to the name of piriformis syndrome (PS).

The piriformis syndrome has only 6% of incidence in the 
general population, being more common in females than in 
males and increases between the fourth and fifth decade of 
life, according to the literature.

The clinical diagnosis is given by anamnesis and physical 
examination, with resistance abduction maneuvers and ex-
ternal rotation of the thigh (Pace test). There is also the Frib-
erg test, which consists of abduction and passive and forced 
internal rotation of the affected lower limb. In these cases, 
patients had pain in the deep gluteal space region.

The ultrasound method allows anatomical visualization 
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of the piriformis muscle and its relationship with the sciatic 
nerve. Ultrasound-guided anesthetic piriform blockade can 
be performed effectively and reproducibly, with careful at-
tention to the details of the procedure, it can be performed 
with minimal morbidity for the patient, and it can be per-
formed in the office in a minimally invasive and very safe 
way for the patient. It can offer the opportunity for a re-
al-time assessment of the pain relief response, using the visu-
al analogue scale (VAS).

The objective of this study was to demonstrate the clin-
ical efficacy in immediate pain improvement after the ultra-
sound-guided puncture procedure, followed by infiltration 
and administration of lidocaine and betamethasone in the 
piriformis muscle belly.

METHODOLOGY
A Samsung ultrasonography equipment, model HS 50, 

with multifrequency linear and convex probes was used. A 
22Gx3-1/2 spinal needle was used for the punctures. In all 
cases, a 128Hz tuning fork was used as an aid in the diag-
nosis and location of trigger points, together with the use of 
power Doppler set at 500Hz – figure 1.

Figure 1: Intramuscular piriform trigger diagnosis using power Doppler 
using a 128Hz tuning fork stimulus. Note that in the Trigger Point zone, 
the speed of sound propagates differently, remaining different from 
the neighboring tissue.

This retrospective and comparative study of medical re-
cord data maintained patient privacy and data confidentiali-
ty throughout the research process. This study did not have 
direct contact with the study group, and all patient identifiers 
were discarded from the data set at the time of initial collec-
tion, thus obtaining the waiver of informed consent.

Data analysis of the last 500 cases of ultrasound-guided 
procedures was carried out in a reference clinic in the city 
of Goiânia-GO. And from these, the cases whose ultrasound 
examination reports contained data related to deep gluteal 
pain (piriformis syndrome) were selected. The following in-
formation was analyzed: age, sex, laterality and confirmation 
of pain improvement by the visual analogue scale (VAS). 
After data collection and computation via Epi Info™️ app | 
CDC, the statistical information was obtained and tabulated 
using the Microsoft Excel program.

All patients underwent piriform blockade with ultra-
sound-guided puncture, followed by infiltration and admin-
istration of 2% lidocaine without 6ml vasoconstrictor and 
betamethasone dipropionate (5mg/ml) + betamethasone 
disodium phosphate (2mg/ml) – figure 2

Figure 2: Ultrasound-guided piriform blockade.

RESULTS
The last 500 cases of ultrasound-guided procedures 

performed at the reference clinic for musculoskeletal ultra-
sound in Goiânia-GO, which provided the data for this re-
search, were the basis of this work. Of these procedures, 53 
(10.6%) were from patients whose ultrasonographic exams 
contained data on deep gluteal pain (piriformis syndrome). 
Those patients underwent ultrasound-guided puncture for 
piriformis blockade and administration of lidocaine and 
betamethasone.

The mean age of patients was 58 years, with the young-
est patient being 21 years old and the oldest being 84 years 
old. As for gender, there were 11 male patients, which corre-
sponds to 21% of cases and 42 females, which corresponds 
to 79% of cases.

As for laterality, the left side was the one that appeared 
most frequently, with 70%, which is equivalent to 37 pa-
tients. The right side affected only 14 patients, corresponding 
to 26% of cases. In addition, in two patients the involve-
ment was bilateral, equivalent to 4% of cases. The visual 
analogue pain scale (VAS) was applied 30 minutes after the 
ultrasound-guided procedure and showed that 100% of pa-
tients rated pain from 0 to 3. Data are shown in tables 1-4 
and graphs 1 - 3.
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Table 1 – Age of patients treated at a clinic in Goiânia, with Piriformis 
Syndrome.

Graph 1.Age of patients treated at a clinic in Goiânia with Piriformis 
Syndrome.

Table 2 – Side where the procedure for the treatment of Piriformis 
Syndrome was performed.

Graph 2. Side where the procedure for the treatment of Piriformis 
Syndrome was performed.

Table 3 – Gender Distribution of patients with Piriformis Syndrome.

Table 4 – Visual Analog Scale (VAS) of pain after the procedure in 
patients with Piriformis Syndrome.

Graph 3. Gender Distribution of patients with Piriformis Syndrome

Video: Piriform 
Infiltration

Video: Piriform with 
Tuning Fork

Bring your camera close to the QR Code to view the 
videos below:
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DISCUSSION
Piriformis syndrome is a common cause of lower back, 

gluteal, and thigh pain, often associated with sciatic nerve 
symptoms. Potential etiologies include muscle injury or 
chronic muscle stretching associated with gait disturbances. 
There is a common pathological terminal pathway involving 
hypertrophy, spasm, contracture, inflammation and scarring 
of the piriformis muscle, leading to sciatic nerve shock.

Ultrasound-guided piriformis injections are frequently 
used in the treatment of these pain syndromes, with most of 
the published literature describing muscle injection.

The piriformis muscle was described in 1928 by Yeoman 
as an etiological factor in atypical sciatica due to its anatomi-
cal variations1. Since then, DGS has been a clinical condition 
popularly related to the name piriformis syndrome (PS).

Beaton & Anson 2 in 1937 initially described the rela-
tionship of the sciatic nerve and its subdivisions with the 
piriformis muscle, showing the various anatomical variants 
in their emergence in the deep gluteal space and concluded 
that the emergence distal to the belly of the piriformis was 
present in 84% of the patients, 12% being between and 
below the piriform and the other cases in other forms of 
anatomical variation.

Durrani & Winnie 3, performed a retrospective review of 
26 patients with sciatica due to piriformis muscle syndrome. 
Most patients had pain in the buttocks and sciatica, and most 
had difficulty walking and sitting, even for short periods of 
time. Reproduction of sciatica on deep palpation, via the glu-
teal or rectal route, was diagnosed. Reproduction of sciatica 
occurred in 92% of patients on deep digital palpation and in 
100% of patients on rectal or pelvic examination. This study 
emphasizes that the diagnosis of piriformis muscle syndrome 
is clinical.

Polesello et al 4 in 2012 evaluated the anatomical variation 
of the piriformis muscle as a cause of deep gluteal pain and to 
be improved through magnetic resonance neurography.

Martin et al 5 studied the endoscopic decompression of the 
sciatic nerve in the treatment of patients with deep gluteal pain 
syndrome (DGS), in 35 patients (28 women and seven men). 
Postoperative results were assessed using the modified Harris 
Hip Score (MHHS), the Verbal Analog Scale (VAS) score, and 
a questionnaire specifically related to hip sciatica. The mean 
age of patients was 47 years (range 20 to 66 years). Endoscop-
ic sciatic nerve decompression has been shown to be helpful 
in improving function and decreasing hip pain in sciatic nerve 
entrapment/DGS. Mean follow-up time was 12 months (range 
6 to 24 months). The mean postoperative MHHS increased 
to 78.0 and the VAS score decreased to 2,4. About 83% of 
patients did not experience postoperative sciatica (inability to sit 
for more than 30 minutes).

Carro et al 6 agree that deep gluteal pain is among the 
most common diagnostic and therapeutic challenges for or-
thopedists and radiologists. In this paper, they described the 
limits of the deep gluteal space, the posterior limit being the 
gluteus maximus muscle, the anterior limit being the poste-

rior edge of the femoral neck; laterally by the linea aspera 
and by the lateral fusion of the layers of the gluteal medial 
and deep aponeurosis, reaching the tensor fascia lata muscle; 
the medial border by the sacrotuberous and falciform fascia; 
the superior limit at the inferior margin of the sciatic notch 
and the inferior limit at the origin of the hamstrings. They 
also described that the internal structures of the deep gluteal 
space are the superior and inferior gluteal nerves, the ischi-
um, the sacrotuberous and sacrospinous ligament, the sciatic 
nerve and the external rotator muscles, being the piriformis, 
the superior gemelli, obturator internus, inferior gemelli and 
the quadratus femoris.

Demirel et al 7, in 2018, in Turkey, showed by a sonoelas-
tography study that muscle elasticity and tissue hardening 
increased on the sick side both in the piriformis muscle belly 
and in the gluteus maximus. In this work with 28 patients, 
21 female and seven male, the age ranged from 24 to 62 
years old, with an average of 45 years old.

Smith et al 8 in 2006, proposed the description and ver-
ified the ultrasound-guided piriformis injection technique, 
providing very good prospects for using the US method in 
these procedures.

Monres JG 9, in his commented Atlas of musculoskeletal 
ultrasonography, in 2004, already described how to assess 
the deep gluteal space by US and reported that piriformis 
syndrome occurs due to an exaggerated tension of this mus-
cle, its hypertrophy, or also a traumatic cause, in which the 
lower edge of the piriformis becomes thickened by reactive 
fibrosis. common in men with the continued use of wallets 
in the back pocket of their tight pants, determining chronic 
piriformis pain syndrome, which can manifest as pseudo sci-
atica syndrome.

In 2010, Smoll NR 10 reviewed the variations of the pir-
iformis and sciatic nerves with clinical consequences and 
noted that the prevalence of anomalies in the emergence 
of sciatic nerves in the deep gluteal space in patients with 
piriformis syndrome is not significantly different from what 
is thought to be a healthy population, this indicates that this 
anomaly may not be as important in the pathogenesis of 
piriformis syndrome as previously thought.

Bevilacqua et al 11 in 2016, used the injection of the pir-
iformis muscle with local anesthetics and corticosteroids in 
five patients and an ultrasound-guided approach was per-
formed and all patients had pain improvement on the VAS 
and only one case presented as a sciatic complication that 
improved spontaneously. in 10 days. They concluded that 
the technique is easy to be performed and has a good safety 
profile and good results.

Burke et al 12 in 2019 described a safe and effective ul-
trasound-guided injection technique for the treatment of 
piriformis syndrome using targeted perineural sciatic hydro-
dissection followed by therapeutic corticosteroid injection.

Zhang et al 13, in 2019, included a total of 33 patients 
with clinically diagnosed PS (mean age 45 years; 16 men) 
and 26 healthy volunteers (mean age 54 years; 15 men) 
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in a cross-sectional study. They used US and RM for data 
comparison. Muscle thickness was measured through the 
cross-sectional area (CSA) in three consecutive axial slices 
from the point where the muscle was first visible in the great-
er sciatic foramen and the images were determined for each 
side. The images showed increased piriformis muscles on the 
symptomatic side in patients with PS, in addition to hypoe-
chogenic texture and increased fascia acoustic enhancement. 
They concluded that US and MRI revealed similar muscle 
alterations in patients with PS. And these findings indicate 
that the US can be a reliable and convenient technique for 
the diagnosis of PS.

Wu et al 14, in 2020 in a single-center retrospective study 
in which 52 patients diagnosed with piriformis syndrome 
and 50 healthy volunteers were enrolled to undergo ultra-
sound examination of the piriformis and sciatic nerve and 
concluded that US can help in the clinical diagnosis of piri-
formis syndrome.

Our work covered a group of 53 patients whose US ex-
ams contained data related to deep gluteal pain (piriform-
is syndrome) and were submitted to US-guided puncture 
for piriformis blockade and administration of lidocaine and 
betamethasone. The mean age of patients was 58 years, 
with the youngest patient being 21 years old and the oldest 
being 84 years old. As for gender, there were 11 male pa-
tients, which corresponds to 21% of cases and 42 females, 
which corresponds to 79% of cases. As for laterality, the left 
side was the one that appeared most frequently, with 70%, 
which is equivalent to 37 patients. The right side affected 
only 14 patients, corresponding to 26% of cases. In addition, 
in two patients the involvement was bilateral, equivalent to 
4% of cases. The analogue pain scale (VAS) was applied 30 
minutes after the ultrasound-guided procedure and showed 
that 100% of patients rated pain from 0 to 3.

CONCLUSION
Ultrasound blockade in the piriformis muscle belly proved 

to be effective for diagnostic confirmation and treatment of 
pain relief in deep gluteal pain syndrome, with 100% of cas-
es showing pain relief between 0 and 3 on VAS from 0 to 10. 
The most frequent sex was female, with a mean age of 58 
years and a prevalence of 70% on the left side.
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