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Piriformissyndrome (PS) is a clinical entity of piriformis muscle characterized by
hip and buttock pain. A participant with acute PS was included in this Single case
A-B design study which was conducted in a musculoskeletal physiotherapy
department. Phase A consisted of evaluation of three outcome measures in
consecutive 3 days without any treatment interventions.  Phase B (intervention
phase) consisted of reciprocal inhibition muscle energy technique (RI-MET) and
conventional physiotherapy (stretching, strengthening, moist heat and home
exercise) focusing on pain, range of motion of hip joint and function of lower limb.
Visual analogue scale (VAS), hip joint goniometry and lower extremity functional
scale (LEFS) data were obtained and analyzed using visual analysis and 2-SD band
method. There was significant change in scores of VAS, hip joint goniometry and
LEFS following intervention. It may be concluded that combination of RI-MET
and conventional physiotherapy may be an effective management strategy in
reducing pain and improving hip joint range of motion and function in participants
with acute PS.
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INTRODUCTION
Piriformis syndrome is a neuromuscular condition
characterized by pain in hip, buttock and may even refer
tolower back and thigh (Lori A et al., 2008; Jason C. Tonley et
al., 2010), as a result of shortening or spasm of the piriformis
muscle resulting in compression of sciatic nerve (Jason C.
Tonley et al., 2010).Usually the pain increases with
walking,sitting, squatting or other lower limb functional
activities. Common clinical findings in PS are hip and buttock
pain, pain over the piriformis muscle when palpated/touched,
limited medial rotation of ipsilateral lower limb (Lori A et al.,
2008)& hip abductor weakness (Lori A et al., 2008; Jason C.
Tonley et al., 2010).Incidence rates for PS among low back
pain vary widely, from 5% to 36% (Lori A et al., 2008)with
gender ratio as 6:1, female: male (Mike Cummings, 2000;
Cramp F et al., 2007; Pace JB and Nagle D, 1976).

Piriformis syndrome does not produce clinical neurological
deficits, myotomal weakness or altered deep tendon reflexes
(Marlies Verbruggen and Ajay Upadhya et al., 2014). There
are two types of PS: Primary PS (less than 15% of cases) have
an anatomic cause, such as a split piriformis muscle, split
sciatic nerve, or an anomalous sciatic nerve path.Secondary
PS occurs as a result of a precipitating cause, including
buttock smacro trauma producing soft tissue inflammation,
spasm of muscle, or both which results in compression of
nerve. Micro trauma may also result from overuse of
piriformis muscle such as in long-distance walking or running
or by direct compression, ischemic mass effect, and local
ischemia (Lori A et al., 2008).

A thorough history and comprehensive physical examination
play a major role in clinical diagnosis of PS (Mike Cummings,
2000; Douglas R. Keskula and Michael Tamburello,
1992).Pace manoeuvre, Lasegue Sign, the Freiberg’s test , the
FAIR test and straight leg raised test (SLR) are frequently
used clinical tests to diagnose PS (Lori A et al., 2008; Jason C.
Tonley et al., 2010; Kevork Hopayian et al., 2010).
Radiographic studies have limited application to diagnosis of
PS but MRI & CT may be used to rule out piriformis muscle
pathologies along with disc & vertebral pathologic conditions
(John W. Norbury et al., 2012).

The management of PS generally includes NSAIDs, correction
of biomechanical abnormalities such as leg length
discrepancy, pelvic obliquity, foot, ankle or postural problems,
life-style modifications, stretching, strengthening, massage,
core training, manual therapy interventions, electrotherapeutic
modalities and surgical decompression of sciatic nerve (Jason
C. Tonley et al., 2010; Cramp F et al., 2007). Reciprocal
inhibition muscle energy technique (RI-MET)is a manual
therapy technique designed to treat acute pain and soft tissue
abnormalities. The possible usefulness of MET in PS has been
highlighted in literature by David C. Reid, 1992, but the
efficacy of RI-MET on PS is yet to be determined and
documented. So, the purpose of this study was to determine
the efficacy of RI-MET with conventional physiotherapy on
pain, hip joint range of motion and function in a single
participant with acute PS.

METHODS
Prior to baseline assessment, the participant was asked for his
agreement to volunteer in this single-case study. He reviewed
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the entire study process and agreed to volunteer in the study.
Prior to the study process he signed the consent form which
was approved by Institutional ethical committee.

Case Description

A 30 year old Gujarati male who belongs to lower socio-
economic status (Kumar N et al., 2012) was referred to
musculoskeletal physiotherapy outpatient department with a
diagnosis of pain in back and left buttock by an orthopedic
surgeon. His body weight was 74 kilogram, height 176
centimeter with body mass index 24.53kg/m2.He was working
in a private firm since the last 5 years as a money collector
where riding a motor bike for hours, prolong sitting on
wooden chair were part of his job. He presented with a history
of back pain and pain in the left buttock since 10 days
following a bumpy motor bike ride, which was gradually
increased with prolong sitting, walking, stair activities and
even turning in bed. The symptoms got worsened in the last 2
days that he consulted an or thopaedic surgeon for the same
complains. Radiological examination was performedas per the
advice of the orthopaedic surgeon which revealed normal
findings. He was diagnosed as back and left buttock pain, for
which analgesic treatment was prescribed for one week and
referred to physiotherapy on the same day for further
management.

The participant reported to our musculoskeletal physical
therapy department on the same day. After thorough analysis
of case reports, the initial assessment was made on 10th day
since the onset of symptoms. The assessment revealed pain
and tenderness over left piriformis muscle, decrease in hip
joint active and passive ROM (abduction, external and internal
rotation), tightness as well as weakness of affected side
piriformis muscle, mild antalgic gait and reduced lower limb
functions. Screening of lumbar spine, sacroiliac and hip joints
ruled out absence of any contributing pathology. Clinically,
Freiberg sign, Beatty test, FAIR test, PACE sign and straight
leg raise(SLR) test were performed and found positive test
except in SLR test. The pain, tenderness, tightness and
weakness of piriformis muscle, reduced hip abduction and
internal rotation and lower limb function was our initial
working hypothesis to design the treatment protocol. The
clinical diagnosis of PS was confirmed with the presence of
(1) pain and tenderness over piriformis muscle, (2) weakness
in affected side muscle, (3) difficulty in prolong sitting,
walking, stair activity, (4) reduce rotational hip range of
motion (5)positive test in (a) Freiberg sign,(b) Beatty test,(c)
FAIR test and (d) PACE sign (Lori A et al., 2008; Jason C.
Tonley et al., 2010; Kevork Hopayian et al., 2010).

Test and Measures

The participant was assessed at baseline (day 1, 2 and 3) and
at post intervention (after 3rd, 6th, 9th and 12th treatment
sessions) with visual analog scale (VAS), hip joint goniometry
and lower extremity functional scale. Pain intensity was
measured with a10 centimeters visual analog scale (VAS)
ranging from “0” no pain to “10” the worst pain in last 24 hour
(Jason C. Tonley et al., 2010; Bijur PE et al., 2001).Range of
motion of hip abduction (ABD) and internal rotation (IR) were
assessed using full circle goniometer (3600) (Richard L
Gajdosik and Richard W Bohannon, 1987). Inger Holm, 2000,
had shown good intra rater reliability of goniometry at hip
joint. The hip abductors and external rotators were assessed

for strength using manual muscle testing (MMT) (Jason C.
Tonley et al., 2010; Leon Chaitow, 2006)and found to be
grade 3 at baseline but it was not included for analysis. Lower
extremity functional scale (LEFS)was used to assess the
functional status of lower limb in relation to symptoms in
buttock. LEFS consisted of 20 questions related to ability of
person’s to perform everyday tasks. The LEFS has maximum
score of 80 points where lower the score greater the disability.
LEFS has proven to be reliable in various lower limb
conditions.(Jason C. Tonley et al., 2010; Binkley et al., 1999).

Experimental Procedure

The participant visited 14 times over 16 days for data
collection as well as for receiving treatment interventions. In
this single subject A-B study design, the participant underwent
7 data collection phase and 12 treatment sessions. Baseline
phase (A) consisted of 3 visits, for data collection only without
any treatment interventions. Intervention phase (B)
commences on the 3rd day after the completion of baseline
data collection phase and consisted of 12 treatment sessions
along with data collection after every 3rd session. The
participant was scheduled consistently at 11:00 am for both
treatment session as well as for data collection.

Baseline Phase(A)

The initial 3 baseline data were gathered over 3 day period. At
first visit, the evaluation process was completed within one
hour duration without any interventions. Following visits in
phase A consumed only 20-25 minutes in data collection.
Phase A 3rd data was collected prior to initiation of phase B.

Treatment Phase(B)

The participant received 12 treatment sessions which lasted
for approximately 35 minutes per session in 16 days
duration.The exercise program (Table 1) was intended on
reducing pain in piriformis muscle and its relative changes in
hip joint range of motion especially the rotatory components
as well as to restore function of lower extremity. Reciprocal
inhibition muscle energy technique (RI-MET) described by
Leon Chaitow, 2006 (Figure 1) was used to improve pain,
length and function of piriformis muscle. Conventional
physiotherapy in the form of moist heat, stretching exercise
and strengthening exercises were also given along with RI-
MET.

Figure 1: Participant receiving reciprocal inhibition muscle energy
technique (RI-MET) at left piriformis muscle
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After positioning the participant in prone position, moist heat
pack was applied over the buttock for 10 minutes prior to any
other interventions. A gentle stretching exercise was given
with the participant in supine position to normalize length of
piriformis muscle (Mike Cummings, 2000).Progressive
resistance exercises were performed for hip abductor and
external rotator in an attempt to restore function of hip joint.
Initially, mild manual resistance was given and progressed it
to weights (sand bag) from the 2nd week (Jason C. Tonley et
al., 2010).The participant was also instructed to do home
exercise twice per day and to avoid strenuous activities.

Data Analysis

Data were analysed using visual analysis and statistical
analysis method to determine the effect of RI-MET,
conventional physiotherapy and home exercisein the
management of PS. SYSTET computer package 11 version
was used for graphical presentation and statistical tests. Visual
analysis method consists of evaluation of variability, level,
slope, and data trend. 2-Standard Deviation (2-SD) Band
method (p=0.05) was utilized for statistical analysis.
Significant changes of data were inferred if two successive
data points fall outside the 2-SD band range (Mohammed
Reza Nourbakhsh and Kenneth J Ottenbacher, 1994).

RESULTS
Visual analysis of VAS, ROM and LEFS data (Table 2)
(Figure 1-4) shown change in variability of data point from A
to B phase, suggesting more stable data point in B phase.
Changes in data point level from A phase (VAS=10;
ABD=150; IR=110; LEFS=2) to first point in B phase
(VAS=8; ABD=250; IR=210; LEFS=12). Mean level of A
phase data point (VAS=9.66; ABD=15.330; IR=12.660;
LEFS=2.66) were changed in B phase (VAS=4.5;
ABD=35.250; IR=300; LEFS=31) suggesting change in
outcome scores after the initiation of exercise interventions.

Change in trend were noted in VAS (A=stable,
B=decelerating), ROM (A=stable, B=accelerating) and LEFS
(A=stable, B=accelerating) showing greater rate of change in
intervention phase.The 2-SD band method analysis of
VAS,ROM and LEFS shown 4 successive data points in B
phase fall outside 2-SD line, suggesting significant
improvement in pain, ROM and function of lower extremity
after exercise interventions (Figure 1-4).

DISCUSSION
The purpose of this single case study was to investigate the

effectiveness of RI-MET as an alternative treatment strategy
of acute piriformis muscle emphasizing on pain, ROM and
functional outcome. RI-MET along with conventional

Table no 1: Exercise Program
Exercise Descriptions

1st Week (Six treatment sessions)
Moist heat In prone position, over the buttock for 10 minute
RI-MET Starting point at 1st point of resistance, patient effort approximately 20% of strength, 7-10 sec hold, 2 sets

Stretching In supine position, 3-5 mild stretching of piriformis muscle, 30 sec hold
Strengthening Anti-gravity hip abduction and external rotation with manual resistance, 10 repetition, 5 sec hold 2 sets

Home advice
Moist heat, Self-stretching exercise, Anti-gravity hip abduction and external rotation, Exercise twice per day, Avoid

strenuous activities
2nd Week (Six treatment sessions)

Moist heat Same as 1st week
RI-MET Starting point at 1st point of resistance, patient effort approximately 25% of strength, 7-10 sec hold, 3 sets

Stretching Same as 1st week
Strengthening Hip abduction & external rotation with sand bag, 10 repetition, 5 sec hold 3 sets
Home advice Same as 1st week

Table 2: Baseline and treatment phase data for VAS, ROM and LEFS

Phase
Pain Hip Goniometry Function

VAS Mean (SD) ABD Mean (SD) IR Mean (SD) LEFS Mean (SD)
Day 1-A 10

9.66 ± 0.57
17

15.33 ± 1.52
15

12.66 ± 2.08
4

2.66 ± 1.15
Day 3-A 10 15 11 2

Session 3-B 8
4.5 ± 2.64

25
34.25 ± 7.41

21
30 ± 7.52

12
31 ± 17.62

Session 12-B 2 42 38 52
A = Baseline phase; B = Intervention phase; SD = Standard deviation; VAS = Visual analogue scale; ABD = Abduction; IR = Internal rotation; LEFS =

Lower extremity functional scale
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physiotherapy was provided for 12 treatment sessions over 16
days duration and was found to be an effective
managementstrategy of acute piriformis syndrome in
improving pain, ROM and function of lower extremity. There
were satisfactory reduction in pain level to 2 point from 10
pointat the end of exercise program.Even though he achieved
near normal hip

abduction ROM (ABD=420,93.33%); there was some residual
pain (VAS 2 point)and hip internal rotation ROM(IR-380,
84.44%) with flexed knee at the last assessment session. The
functional ability level on LEFS was also increased to 52
points from 4 points.

The visual analysis method revealed positively change in level
of VAS, ROM and LEFS which indicates improvement in sign
and symptoms of acute PS soon after interventions. The
change in data trend from a stable line to decelerating trend in
VAS, a stable line to accelerating trend in ROM and LEFS in
intervention phase was an indication of effectiveness of RI-
MET along with conservative physiotherapy in this
participant.It may be considered that RI-MET have succeeded
in relieving pain and improving muscle length(Leon Chaitow,
2006), which led to improvement of lower limb function in
this participant with acute PS.

The findings of this study were in accordance with other
studies which used conservative physiotherapy interventions
without RI-MET(Lori A et al., 2008; Jason C. Tonley et al.,
2010; Mike Cummings, 2000; John W. Norbury, 2012).To our
knowledge, this single case study is the first to investigate the
effectiveness of RI-MET in acute piriformis syndrome,we
could not find any literature to compare our current findings.
One of our earlier studies also found that RI-MET was
effective on pain, range and function on muscles around
temporomandibular joint (Khuman R et al., 2013).

The RI-MET procedure involved isometric contraction of
muscles which are antagonistic to piriformis muscle. When a
muscle or group of muscles are contracted is ometrically, it
leads to inhibition of its antagonist muscles, hence reducing
muscle toneimmediately(Leon Chaitow, 2006). Isometric
contraction of the antagonist to shortened piriformis muscle
induces a degree of ease and lengthening of tight piriformis
muscle in this participant. As described earlierby Leon
Chaitow, 2006 we used RI-MET in acutely tight and painful
piriformis muscle and found to be safe and effective when
combined with conventional physiotherapy. Strengthening
exercise of hip abductors and external rotator muscles were
performed under supervision as well as at home unsupervised.
Improvement in the hip joint functions may have been resulted
from strengthening exercise (of hip abductor and external
rotator muscles) (Douglas R. Keshula and Michael
Tamburello, 1992; Khuman R et al., 2013).

The current study had certain limitations, as any other single
case study design. The number of treatment sessions provided
was less, as the participant could not continue further and wish
to return to his usual routine. Had it been more, it could have
resulted in greater improvements in length, strength and
function.The result of this study can’t be generalized as a
management of acute piriformis syndrome as it was conducted
on a single participant. Despite the above limitations, our
study provides the first evidence on the effectiveness of RI-
MET along with conventional physiotherapy in acute
piriformis syndrome. Future randomized controlled
studieswith larger sample size are warranted to compare the
short and long term effectiveness of different variations of
muscle energy technique in different stages of piriformis
syndrome.

CONCLUSION
The results of this single-case experimental study proposed
that reciprocal inhibition muscle energy technique along with
conventional physiotherapy and home exercise program may
be an effective strategy in the management of acute piriformis
syndrome.

Conflict Of Interest

There were no conflicts of interest during the course of study.

Acknowledgment

We wish to thank the participant for his cooperation during the
entire duration of the study. We also extend our thanks to the
management team of C.U. Shah Physiotherapy College for
allowing and encouraging us to conduct the research.

References
 Bijur PE, Silver W, Gallagher EJ. 2001. Reliability of the

visual analog scale for measurement of acute pain. Acad
Emerg Med., 8(12):1153-7.

 Cramp F, Bottrell O, Campbell H, Ellyatt P, Smith C, Wilde
B. 2007. Non-surgical management of piriformis syndrome:
a systematic review. Physical Therapy Reviews., 12(1): 66-
72.

 David C. Reid. 1992. Sports Injury Assessment and
Rehabilitation. Churchill Livingstone.

Intervention Phase

Duration

Baseline Phase

In
te

rn
al

 R
o

ta
ti

o
n

 A
R

O
M

0

5

10

15

20

25

30

35

40

45

Day 1 Day 2 Day 3 3rd 6th 9th 12th

Mean = 12.66

+2SD = 14.66

Figure 3 Goniometry of hip internal rotation and visual analysis
and 2-SD band method

Baseline Phase

L
ow

er
 E

xt
ri

m
it

y 
F

un
ct

io
na

l 
S

ca
le

0

10

20

30

40

50

60

Intervention Phase

Duration
Day 1 Day 2 Day 3 3rd 6th 9th 12th

Mean = 2.66
+2SD = 3.81

Figure 4 Lower extremity functional scale score visual analysis
& 2-SD band method



International Journal of Recent Scientific Research, Vol. 5, Issue,10 , pp.1794-1798, October, 2014

1798 | P a g e

 Douglas R. Keskula and Michael Tamburello.
1992.Conservative Management of Piriformis Syndrome. J
Athl Train., 27(2): 102-110.

 Inger Holm, Bjørg Bolstad, Teresa Lütken et al. 2000.
Reliability of goniometric measurements and visual
estimates of hip ROM in patients with osteoarthrosis.
Physiotherapy Research International., 5(4) 241–248.

 Jason C. Tonley, Steven M. Yun, Ronald J. Kochevar et al.
2010. Treatment of an Individual With Piriformis Syndrome
Focusing on Hip Muscle Strengthening and Movement Re-
education: A Case Report. J Orthop Sports Phys Ther.,
40(2):103–111.

 Jill M Binkley, Paul W Stratford, Sue Ann Lott et al. 1999.
The Lower Extremity Functional Scale (LEFS): Scale
Development, Measurement Properties, and Clinical
Application. PHYS THER., 79:371-383.

 John W. Norbury, Jamie Morris, Kelly M. Warren et al.
2010. Diagnosis and management of piriformis syndrome.
Practical Neurology., 8(3)24-27.

 Kevork Hopayian,Fujian Song, Ricardo Riera et al. 2010.
The clinical features of the piriformis syndrome: a
systematic review. Eur Spine J., 19(12): 2095–2109.

 Khuman R, Chavda D, Surbala L et al. 2013. Physical
therapy in temporomandibular dysfunction following
maxillo–mandibular fixation in sub-condylar mandibular
fracture - a single case study. Int J Health Sci Res., 3(9):45-
55.

 Kumar N, Gupta N, Kishore J. 2010. Kuppuswamy's
socioeconomic scale: Updating income ranges for the
year 2012. Indian J Public Health., 56(1):103-4.

 Leon Chaitow. 2006. Muscle Energy Techniques. 3rd ed.
UK: Elsevier Health Sciences.

 Lori A. Boyajian O’Neill, Rance L. McClain, Michele K.
Coleman et al. 2008. Diagnosis and management of
piriformis syndrome: an osteopathic approach. J Am
Osteopath Assoc., 108:657-664.

 Marlies Verbruggen, Ajay Upadhyay et al. 2014.
Piriformis Syndrome. http://www.physio-
pedia.com/Piriformis_Syndrome (accessed 03 September
2014).

 Mike Cummings. 2000. Piriformis syndrome. Acupunct
Med., 18:2 108-121.

 Mohammed Reza Nourbakhsh and Kenneth J
Ottenbacher. 1994. The Statistical Analysis of Single-
Subject Data: A Comparative Examination. PHYS
THER., 74(8):768-776.

 Pace JB, Nagle D. 1976. Piriformis syndrome. West J
Med., 124: 435-439.

 Richard L Gajdosik and Richard W Bohannon. 1987.
Clinical Measurement of Range of Motion: Review of
Goniometry Emphasizing Reliability and Validity. PHYS
THER., 67:1867-1872.

*******


