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ABSTRACT

Purpose: To increase the clinical awareness of piri-
formis muscle syndrome (PMs) by reporting the
magnetic resonance (MR) imaging findings and ther-
apeutic outcome in a series of 23 patients with clin-
ically suspected syndrome.

Material and Methods: Within a four-year period,
23 pelvic magnetic resonance (MR) imaging studies
from 23 patients with clinically suspected PMs were
retrospectively reviewed. Patients were recruited
in four health care centers in three countries. Piri-
formis muscle (PM) dimensions/signal intensity and
the presence of sciatic neuritis were assessed. The
piriformis region was examined for the presence of
PMs related causes. The syndrome was categorised
into primary and secondary, according to a widely
used classification system. Treatment decisions were

<

CORRESPONDING
AUTHOR,
GUARANTOR

Evangelia E. Vassalou

recorded and outcome was categorised as response
(R) or no response (NR).

Results: Fourteen patients (61%) showed abnormal
signal within the PM, 11 (48%) enlargement of the
muscle and 8 (35%) sciatic neuritis. Ten patients
were classified in the primary causes and 13 into sec-
ondary. Space occupying lesions comprised the lead-
ing cause of PMs and imaging played a crucial role
both in diagnosis and in treatment planning. Treat-
ment decisions proved effective in 8/8 patients with
primary and in 9/13 patients with secondary PMs.
Conclusions: In suspected PMs, MR imaging may de-
pict a spectrum of findings including PM signal al-
terations/enlargement and sciatic neuritis, related
to either primary or secondary causes. Space occu-
pying lesions represented the leading cause of PMs.
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1. Introduction

Piriformis muscle syndrome (PMs) represents a contro-
versial clinical entity which is characterised by irritation
of the sciatic nerve (SN) in the piriformis region, along its
way through the greater sciatic foramen [1, 2]. Numerous
definitions have been proposed and no consensus exists
on the use of this term, causing confusion regarding the
description of a specific clinical scenario.

In clinical practice, causes of extra-spinal SN entrap-
ment are often overlooked and underdiagnosed as they
are usually manifested with signs and symptoms resem-
bling lumbar spinal pathology [2,3]. The lack of agree-
ment upon clinical diagnostic criteria regarding the
isolation of extra-spinal causes of SN compression com-
bined with the unavailability of an established imaging
algorithm potentially contribute to delayed diagnosis of
these conditions.

According to its aetiology, PMs can be divided into
two types. Primary syndrome describes all intrinsic piri-
formis muscle (PM) pathologies such as anatomical vari-
ations of the PM/SN relationship or PM myositis, where-
as secondary aetiologies refer to all other conditions
related to sciatic neuropathy at the level of the great-
er sciatic foramen [4-6]. Research has mainly focused on
primary PMs, with secondary aetiologies being sporadi-
cally reported on case reports [7-12].

Herein, we aimed to increase the clinical awareness of
a controversial entity by reporting the cross sectional
imaging findings and therapeutic outcome in a series of
patients with clinically suspected PMs.

2. Material and Methods

Patients

Within a four-year period, 23 pelvic MR imaging stud-
ies from 23 patients who were referred for radiological
evaluation of clinically suspected PMs were retrospec-
tively reviewed. Patients were recruited in four health
care centers in 3 countries (Greece, United Kingdom, Cy-
prus). Inclusion criteria included: (i) buttock or posteri-
or thigh pain; (ii) tenderness on palpation over the piri-
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formis region and (iii) a positive passive and a positive
active piriformis test. Exclusion criteria included: (i) un-
availability of a recent (up to 6 weeks before referral)
MR imaging study of the lumbar spine showing no or ir-
relevant to symptomatology findings and (ii) any previ-
ous intervention at the piriformis region. Demographic
information including age, sex and clinical symptoms/
signs were collected using the electronic medical data-
base. All treatment decisions and outcome were record-
ed and response to treatment was classified as response
(R) or no response (NR). Ethical committee approval ac-
cording to Helsinki’s declaration was obtained together
with the written informed consent of all patients prior
to each imaging investigation.

Imaging technique

All MR examinations were performed on 1.5 and 3 Tes-
la scanners (Siemens Vision 1.5, Siemens Avanto 1.5 and
Philips Achieva 3.0) according to a tailored pelvic MR
imaging protocol using a phased array pelvic coil. Pa-
tients were scanned in the supine position. The MR im-
aging protocol consisted of coronal/oblique coronal/ax-
ial T1-weighted (W) turbo spin-echo (TSE) images (slice
thickness: 4 mm; matrix: 512x256; FOV: 37.5 cm), coro-
nal T1-W turbo inversion recovery (STIR) images (slice
thickness: 4 mm; matrix: 320x288; FOV: 40 cm), axial/
oblique coronal fat suppressed (FS) T2-W TSE images
(slice thickness: 4 mm; matrix: 280x320; FOV: 40 cm) and
contrast-enhanced FS T1-W TSE images in axial, coro-
nal and sagittal planes, in selective cases, based on the
findings on conventional sequences. The oblique coro-
nal plane was acquired along the long axis of the sacrum,
planned on the mid-sagittal image. Fat suppression was
achieved with spectral presaturation or with STIR.

Imaging Analysis

All MR imaging studies were reviewed by two muscu-

loskeletal and two senior radiologists with experience

ranging from 10 to 33 years in musculoskeletal imaging.
In all patients, PM dimensions, signal intensity as well

as enhancement pattern were evaluated. The presence of
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sciatic neuritis was assessed, by means of neural enlarge-
ment, loss of the normal fascicular appearance and peri-
neural/endoneural hyperintensity on fluid sensitive se-
quences and enhancement after contrast administration
[13, 14]. PM asymmetry of more than 8 mm was consid-
ered abnormal [14, 15]. The piriformis region was eval-
uated for the presence of any causes of neural entrap-
ment, including fibrous bands.

The syndrome was categorised into primary or second-
ary, according to widely used classification system [4-6].
Primary causes included all intrinsic PM pathology, such
as PM hypertrophy, PM myositis and post-traumatic PM
lesions. Secondary causes included all other conditions
related to sciatic neuropathy at the level of greater sci-
atic foramen, such as space-occupying lesions.

Statistical analysis
For the statistical analysis MEDCALC version 9.6 was
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Fig. 1. Spectrum of MR imaging findings in primary piri-

formis muscle syndrome. a. Primary syndrome in 44-year-old
male patient under anticoagulant therapy for atrial fibrilla-
tion. A spontaneous haematoma in the left piriformis muscle
is shown on the T1-W MR sequence (open arrow). The normal
right piriformis muscle is shown for comparison (arrowhead).
b. A 31-year-old male patient with viral myositis of the piri-
formis muscle: coronal STIR MR image shows enlargement and
oedema of the left piriformis muscle (arrow). c. Infectious my-
ositis in a 65-year-old female patient. Coronal fat suppressed
contrast enhanced T1-W MR image shows enhancement of the
oedematous muscle (open arrow) and enhancement of the sci-
atic nerve (arrowheads)

used. Standard descriptive results were expressed as
mean and standard deviation (SD).

3. Results

Twenty-three patients (14 males, 9 females; age range:
15-73 years; mean: 52.2 years) were included in the study.
Unilateral symptoms were found in 16 patients (69.6%:
9 left sided, 7 right sided) and bilateral symptoms in 7
(30.4%). Fourteen patients (60.9%) showed abnormal sig-
nal within the piriformis muscle, 11 (47.8%) enlargement
of the muscle and 8 (34.8%) sciatic neuritis (Fig. 1). The
aetiologies and imaging findings in patients with PMs,
are demonstrated on Table 1.

PMs was classified as primary in 10 patients (43.5%)
(Fig. 1), 7 males and 3 female (age range: 29-73 years),
whereas secondary causes were disclosed in the remain-
ing 13 patients (56.5%) (Fig. 2-4), 7 male and 6 females
(age range: 15-72 years). Space occupying lesions com-
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Fig. 2. A 66-year-old male patient with known rectal carcinoma and recurrent pain on the left with a clinical diagnosis of piri-
formis muscle syndrome. Coronal T2-W (a) and axial fat suppressed contrast enhanced T1-W (b) MR images, show the abnormal
signal and enhancement of the piriformis muscle (open arrows) and the metastatic deposits anterior to the muscle (arrowheads)

Fig. 3. A 65-year-old male patient with long standing intermit-
tent right piriformis muslce syndrome. Axial PD-W MR image
shows a large bladder diverticulum in close proximity with the
right sciatic nerve (arrowhead). Muscular atrophy on the left
hemipelvis, including the piriformis muscle (open arrow), is re-
lated to long standing left hip joint osteoarthritis which was
treated with total hip replacement

omments: Left

cC:0

Fig. 4. Secondary piriformis muscle syndrome due to gynaecological pathologies. A. Piriformis syndrome since 5 months, in a

31-year-old female patient with a history of surgically removed endometriomas. Axial T2-W MR image shows the large endome-
triomas (open arrows) demonstrating the “shading effect” on T2-W images. These proved to irritate the sciatic nerve on the left
as shown with complete resolution of symptoms after surgical removal. B. A 46-year-old female patient with piriformis syndrome
on the left. Axial T2-W MR image shows an enlarged uterus with adenomyosis and leiomyomas (open arrows) compressing the
left sciatic nerve (arrowhead). The normal right sciatic nerve is shown for comparison (thin arrow)

prised the leading cause of PMs. The categorisation of
the causes of PMs into primary or secondary is shown
in Table 1.

Treatment decisions and outcome were available for
21 patients (91.3%), 8 with primary and 13 with sec-
ondary PMs. Treatment options included conservative

treatment, surgical treatment, administration of cor-
ticosteroids and chemotherapy with or without radi-
otherapy. One patient refused any treatment. Treat-
ment outcome according to therapeutic decision for
patients with primary and secondary PMs is illustrat-
ed in Table 2.
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Table 1. Imaging findings and related aetiologies in patients with piriformis muscle syndrome (PMs). PM, piriformis

muscle; M, male; F, female; SI, signal intensity; THR, total hip replacement; SN, sciatic nerve

No Sex Age Final Diagnosis Sciatic Neuritis PM Enlargement PM abnormal S|
Primary PMs

1 M 31 PM myositis (post viral) v v v

2 M 56 PM myositis (post-radiation) v

3 F 65 PM pyomyositis (Staphylococcus Aureus) g v

4 M 72 PM hypertrophy v ol

5 M 44 Spontaneous PM hematoma v v

6 M 29 PM myositis Ve v

7 M 67 PM myositis (statin administration) v v

8 F 49 PM myositis (post-radiation) % v v

9 F 73 PM myosistis (post-radiation) v v ¢

10 M 61 PM myositis (colchicine administration) v 4
Secondary PMs

1 F 70 Non Hodgkin lymphoma v v

2 F 31 Endometriomas v

3 F 46 Uterine leiomyomas and adenomyosis

4 F 15 Hematocolpos

5 F 43 Duplication cyst of rectum

6 M 65 THR, contralateral PM enlargement, SN entrapped between PM and urinary bladder diverticulum v v

7 M 47 Non Hodgkin Lymphoma v

8 F 35 Metastatic breast carcinoma v

9 M 66 Recurrent rectal carcinoma v

10 M 61 Metastatic lung carcinoma Y v

11 M 72 Sciatic nerve schwanomma

12 M 39 Chondrosarcoma

13 M 64 Multiple myeloma v

Table 2. Treatment decisions and outcome. The number of patients and categorisation according to outcome for each

treatment decision is depicted. PMs, piriformis muscle syndrome; R, response; NR, no response

Treatment Outcome
R NR
Primary PMs Cortlcoste.rOIds 3
Conservative 5
Surgical treatment 6 1
S dary PM
cconaaRyrivs Chemotherapy/Radiotherapy 3 3

4. Discussion
PMs represents a clinical entity which has been ascribed
to stress on the SN by the PM, causing sciatica [2]. Nu-
merous definitions have been proposed for SN compres-
sion at the level of the greater sciatic foramen causing
controversy regarding the description of a specific clin-
ical condition. Despite the evolution of modern advanc-
es in imaging techniques, PMs remains a controversial
entity and a diagnosis of exclusion.

Clinical assessment of PMs is challenging as it may
show overlapping symptoms with, admittedly more
commonly encountered, lumbar or hip pathologies and
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no diagnostic tests have proven to be definitive [3]. The
presence of a positive active piriformis test combined
with a positive seated piriformis stretch test is believed
to show the highest sensitivity and specificity regarding
the diagnosis of SN entrapment [16]. Herein, in an at-
tempt to describe patients with pathology located mere-
ly in the piriformis anatomic area, the above clinical tests
represented the inclusion criteria and all patients with
spinal pathologies related to symptoms were excluded
from the study.

The “gold standard” imaging investigation of PMs re-
mains unclear. There is limited number of reports con-
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cerning MR imaging findings in patients with PS, sup-
porting that PM enlargement represents the most
frequently described abnormality [17]. In a recent study
including a large number of patients, it was shown that
in 64% of patients with symptoms suggesting PMs, the
imaging studies show the underlying cause [18]. Al-
though the paper mentioned above is a prospective
study whereas the present study is retrospective, prev-
alence of secondary causes prevail and PM enlargement
and abnormal signal intensity as well as sciatic neuri-
tis show comparable results. Minor differences could be
explained on the grounds of different number of exami-
nees. MR neurography (MRN) has been reported as a val-
uable method for the diagnosis of PS. Previous studies
have suggested that PM enlargement and SN hyperin-
tensity at the level of the sciatic notch show high speci-
ficity and sensitivity (93% and 64% respectively) in dis-
tinguishing patients with PS from those with similar
symptoms [14, 19]. In the cases presented herein, PM ab-
normal signal intensity represented the most common
finding being present in 61% of patients. PM enlarge-
ment was seen in 48% while evidence of sciatic neuritis
was evident in 35% of them. The latter may be partial-
ly attributed to the lack of MRN technique in the imag-
ing protocol used.
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Secondary aetiologies were identified in 56.5% of
patients. Although research has mainly focused on
the imaging of primary PMs, secondary aetiologies
of SN irritation in the region of the greater sciatic fo-
ramen have not been emphasised and have been spo-
radically reported mainly in case reports and small
case series [7-12].

Limitations of the present study include its retrospec-
tive nature, inhomogeneous imaging technique due to
different scanners and the rather small number of pa-
tients. The major strength of the study is the inclusion
of patients of three different countries, making a rep-
resentative clinical demonstration of the PMs, in vari-
ous health care practices.

In conclusion, based on the experience presented
herein, we aim to increase the clinical awareness of
PMs. We suggest that in patients presenting with signs
of sciatic neuropathy with no spinal abnormalities ex-
plaining their symptomatology, PMs should be consid-
ered as a potential diagnosis. In such cases, we propose
it would be prudent if further investigation is carried
out with MR imaging. R
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