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Abstract

Introduction: Piriformis Syndrome is a condition that occurs due to prolonged sitting which leads to

abnormality such as shortening, spasm, hypertrophy or inflammation of piriformis muscle or any

anatomic variation of this muscle that results in compression of Sciatic Nerve. It is a musculoskeletal

condition characterised by hip and buttock pain and may result in referred pain in the lower back and

thigh, which is more common in women than man with a ratio of 6:1.

Aim: This study aims the effect of muscle energy technique to reduce pain and improve function

mobility in female receptionist with piriformis syndrome

Objective

e To determine the effect of Muscle Energy Technique to reduce the Pain using NPRS.

e  To determine the effect of Muscle Energy Technique to improve the Functional Mobility using
LEFS.

Design: Quasi- Experimental Study.

Methodology: This study was designed on a quasi-experimental study design, with the total of 20

participants according to inclusion and exclusion criteria. Participants will be evaluated using NPRS

and LEFS before the intervention. The patients received the Muscle Energy Technique along with

Conventional Therapy for 3 sessions on alternative days for a period of 4 weeks and they were assessed

after 4weeks intervention program using NPRS and LEFS score.

Result and Conclusion: The result of the study concluded that Muscle Energy Technique along with

conventional therapy were found to be effective in reducing pain and improving functional mobility in

female receptionist with piriformis syndrome.

Keywords: Numerical pain rating scale (NPRS), lower extremity functional scale (LEFS)

Introduction
Piriformis syndrome is a painful musculoskeletal condition characterized by hip and buttock
pain, may result in referred pain in lower back and thigh ™. It is more common in females,
with a female-to-male ratio of approximately 6:1, and is typically diagnosed in middle-aged
individuals [, Occupations involving prolonged sitting, such as receptionists, predispose to
piriformis muscle tightness and adaptive shortening, which contributes to pain and functional
restrictions ©1.
The causes of piriformis syndrome can be classified as primary and secondary. Primary
piriformis syndrome, observed in about 15% of cases, results from anatomical variations of
the piriformis muscle and sciatic nerve. Secondary piriformis syndrome develops due to
repetitive trauma, ischemia, or postural strain M. Clinically, patients present with buttock
pain, numbness radiating into the leg, and reduced hip mobility. Symptoms are often
aggravated by prolonged sitting, walking, or running, which can significantly limit daily
activities 1.
The piriformis muscle, originating from the anterior sacrum and sacro tuberous ligament and
inserting on the greater trochanter of the femur, is innervated by the S1-S2 spinal segments.
Its main function is external rotation of the thigh and abduction during hip flexion 2. During
prolonged sitting, weakness of the gluteal muscles causes compensatory hyperactivity of the
piriformis, leading to stiffness, spasm, and irritation of the sciatic nerve I,
Management of piriformis syndrome is primarily conservative. Physiotherapy interventions
include stretching, strengthening of hip abductors, soft tissue release, joint mobilization, and
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electrotherapy . Among these, Muscle Energy Technique
(MET) has gained increasing clinical relevance. Developed
by Fred Mitchell in 1948, MET is a manual therapy
technigue in which a submaximal isometric contraction is
followed by passive stretching, allowing relaxation and
lengthening of tight muscles . It improves mobility,
reduces pain, and restores muscle balance. Two common
variants are Post-Isometric Relaxation (PIR), which reduces
muscle tone through autogenic inhibition, and Reciprocal
Inhibition (RI), where contraction of the antagonist muscle
facilitates relaxation of the agonist [,

Outcome measures for piriformis syndrome typically
include pain and functional ability. The Numerical Pain
Rating Scale (NPRS) is a reliable and sensitive 0-10 scale
widely used for pain assessment [, Functional limitations
can be evaluated using the Lower Extremity Functional
Scale (LEFS), a validated 20-item patient-reported
questionnaire with strong test-retest reliability ],

Given the occupational risk of piriformis syndrome in
female receptionists who spend long hours sitting, and the
need for effective conservative interventions, this study was
conducted to evaluate the effect of MET in reducing pain
and improving functional mobility in this population.

Materials and Methods
Materials Required

Pillows

Couch

Covering sheet

Hot pack

Light resistance TheraBand.
Towel

Methodology
Study Design
Quasi-experimental design.

Study Setting
Sri Ramakrishna Hospital, Coimbatore-6414044.

Sampling Method
Convenient sampling method.

Selection Criteria

Inclusion criteria

e Gender -Female

Middle aged group (25-35years).

Unilateral involvement of piriformis muscle.

Buttock pain aggravated with prolonged sitting.

Pain reproducing on stretching piriformis muscle.
Positive test-FAIR test, Freiberg test, sign of Pace and
Nagel (any 1 or 2 positive test).

Exclusion criteria

e Any pathology or recent injury around hip, knee, Sl
joint.

Pain due to spinal or pelvic origin.
Pregnancy.

Psychiatric condition.
Malignancy.

Cardiac condition.

Radiculopathy.

Fracture.

Postural deformity.
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Study Duration
6 months

Sample Size
15 patients were taken for the study.

Duration of Intervention
Three sessions on alternative days for a period of 4 weeks
with total duration of 35 minutes.

Variable

Independent Variable
Muscle energy technique.
Hot pack.
Stretching.
Strengthening exercise.

Dependent Variable
e Pain.
e Functional mobility.

Assessment Tool
o Numerical Pain Rating Scale [NPRS].
e  Lower Extremity Functional Scale [LEFS].

Procedure

Hot Pack Application

e Patient Position: Prone lying.

e Therapist Position: The therapist stands towards the
affected side.

Procedure

Gluteal region is covered with towel for insulation and hot
pack is placed on it which is followed by the stretching of
piriformis muscle.

Piriformis Stretching

Patient Position: Patient is made to lie on the back with
both knees bent and the foot of the affected leg flat on floor.
Then the patient is asked to rest the ankle of the affected leg
over the knees of the unaffected leg.

Procedure

e The patient then grasped the thigh of the unaffected leg
and pulled it towards the chest until a stretch was felt
around the buttock and along the outside of the hip on
the affected leg.

e The stretch was held for 30 seconds and then slowly
returned to the normal position.

Muscle Energy Technique

Post Isometric Relaxation

e Patient Position: Supine position.

e Therapist Position: Walk stance position.

Procedure

The patient lying in supine position, with the treated leg is
placed into flexion at the hip and knee, so that the foot rests
on the table lateral to the contralateral knee (the leg on the
side to be treated is crossed over the other). Therapist places
one hand on the contralateral ASIS to prevent pelvic motion,
while the other hand is placed against the lateral flexed knee
as this is pushed into resisted abduction to contract
piriformis. The starting position will be the first sign of
resistance towards end range. Therapist force will be same
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as patient’s force. Initial effort is approximately 20% of
patient’s strength. Duration of contraction is 7-10 seconds
with 3 repetitions.

Reciprocal Inhibition
Patient Position: Supine position.
Therapist Position: Walk stance position.

Procedure

The patient lying in supine position, with the treated leg is
placed into flexion at the hip and knee, so that the foot rests
on the table lateral to the contralateral knee (the leg on the
side to be treated is crossed over the other). Therapist place
one hand on the contralateral ASIS to prevent pelvic motion,
while the other hand is placed against the lateral flexed knee
as this is pushed into resisted adduction to contract
antagonist or to inhibit piriformis muscle. The starting
position will be the first sign of resistance towards the
range. Duration of contraction is 7-10 seconds with 3
repetitions.

Strengthening Exercise
Hip Extensor Strengthening
Patient Position: Prone lying position.

Procedure

Patient was in prone lying position keeping both the ankle
out of the couch. Pelvis was stabilized by the therapist
beside the couch. One end was tied around the distal leg and
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other end around the leg of the couch. Patient were
instructed to lift the leg towards the ceiling keeping the
elastic band perpendicular to the floor.

Clamshells Exercise
Patient Position: Side lying position

Procedure

e Patient position was in side lying with the affected side
upward. Both hips flexed at 45 degrees, the knee flexed
at 90 degrees

e Wearing the resistance band around both the legs, just
above the knees. Slowly lift the top knee away from the
bottom knee against the resistance.

e Hold for 2 to 3 seconds and slowly return to starting
position.

Results

The mean NPRS score decreased from 5.47+1.40 (pre-test)
to 4.07£1.05 (post-test), with a significant mean difference
of 1.40 (t = 5.13, p<0.05), indicating reduction in pain.
Similarly, the mean LEFS score improved from 37.20+6.23
to 50.53+6.23, with a mean difference of 13.33 (t = 8.30,
p<0.05), showing significant improvement in functional
mobility.

Comparsion of Mean Values of Pain between Pre and
Post Test-NPRS

5.47
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Mean Value Comparison: Pre-test vs Post-test

4.07

Pre-test

Post-test

Comparsion of Mean Values of Functional Mobility
between Pre and Post Test-Lefs
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Mean Value Comparison: Pre-test vs Post-test
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Post-test
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Discussion

Piriformis syndrome is a musculoskeletal disorder caused by
pressure of an injured or irritated piriformis muscle.
Symptoms associated with piriformis syndrome typically
consists of buttock pain that radiates into the hip, posterior
aspect of the thigh and the proximal portion of lower leg. In
general, pain increases with sitting or squatting, but persons
with piriformis syndrome may experience difficult with
walking or other functional activities.

The present study was executed to find the effects of muscle
energy technique along with application of hot pack,
stretching and strengthening exercise in the management of
piriformis syndrome. Findings of the study reveals that
Muscle Energy Technique along with application of hot
pack, stretching and strengthening exercise shows
significant improvement on functional mobility and
reduction in pain.

In dependent “t” test, of the Numerical Pain Rating Scale
(NPRS), the pre-test and post-test mean values were 5.47
and 4.07respectively with a mean difference of 1.40. The
post-test values show decrease in pain when compared to
the pre-test values.SD and ‘t’ values were 1.055and 5.1366
respectively. The calculated dependent ‘t’ value is5.1366
which is greater than the table value at the level of 0.05
significance.

In dependent ‘t’ test, of the Lower Extremity Functional
Scale (LEFS), the pre-test and post-test mean values were
37.20 and 50.53 respectively with a mean difference of 13.3.
The post-test values show increase in functional mobility
when compared to the pre- test values. SD and ‘t” values
were 6.225 and 8.3045 respectively. The calculated
dependent ‘t’ value is 8.3045 which is greater than the table
value of at the level of 0.05 significance.

Hot pack usually gets absorbed more in tissues with high
fluid content especially muscle. Piriformis muscle being a
deep-seated muscle must have got adequate heating effects,
which could have reduced inflammatory process and
subsequently has reduce spasm and increased flexibility of
this muscle. Application of hot pack causes increase in the
metabolism of the body; extensibility of the soft tissue is
increased. It stimulates the afferent nerves which activates
the pain control mechanism as mechanoreceptors, this
results in the local analgesics effect of heating.
Strengthening of hip musculature may help in correction of
abnormal movement pattern and minimize stress on
piriformis thus reduces compression on sciatic nerve.
Improved performance of hip musculature helps to decrease
the demand on the piriformis through agonist activity and
prevent hip motion that would cause increased strain on the
piriformis.

Stretching of piriformis muscle can help to relieve pain and
tightness of muscle and also help to improve mobility of the
muscle.

Post isometric relaxation refers to the subsequent reduction
in tone of the agonist muscle after isometric contraction.
This occurs due to stretch receptors (Golgi tendon organs).
These receptors react to overstretching of muscle by
inhibiting further muscle contraction. This is naturally a
protective reaction, preventing rupture and has a lengthening
effect due to the sudden relaxation of the entire muscle
under stretch. Reciprocal inhibition refers to the inhibition
of the antagonist muscle when agonist contract
isometrically. This happens due to stretch receptors within
the agonist muscle fibres- muscle spindles. Muscle spindles
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work to maintain constant muscle length by giving feedback
on the changes in contraction, in this way muscle spindles
play a part in proprioception. In response to being stretched,
muscle spindles discharge nerve impulses, which increase
contraction, thus preventing over stretching.

Conclusion

The result of the study concluded that Muscle Energy
Technique along with conventional therapy were found to
be effective in reducing pain and improving functional
mobility in female receptionist with piriformis syndrome.
Hence rejecting the null hypothesis and accepting the
alternate hypothesis, the study concluded that “there is
significant difference in the muscle energy technique along
with conventional therapy for the management of piriformis
syndrome”.

Acknowledgments

Ms or Mrs agrees to take part in the project study conducted
on “The effect of muscle energy technique to reduce pain
and improve functional mobility in female receptionist with
piriformis syndrome”. | was explained about the procedure
of the study and I clearly understand the requirements and
benefits of the study. | understand the purpose of the
program is to reduce pain and improve functional activities
in daily life. I am surely giving my consent for the study.
My consent in this study is voluntary and that | am free to
withdraw at any time, without any reason. The information
obtained for the study will be kept confidentially and will be
available only the researcher.

Reference

1. Bose GNSC, Dusad G. Effect of reciprocal inhibition
and post isometric relaxation; types of muscle energy
technique in piriformis syndrome—a comparative
study. Phys Med Rehab Res. 2018;3(1):1-5.

2. Hicks BL, Lam JC, et al. Piriformis syndrome.
StatPearls Publishing. 2023 Jan.

3. Muhammad A, Rana MR, et al. Prevalence of
piriformis muscle tightness among undergraduate
medical students. Pak J Med Health Sci.
2022;16(2):964-964.

4. Rajendran S, Sundaram SS. The effectiveness of
myofascial release over stretching on pain and range of
motion among female college students with piriformis
syndrome. Malays J Mov Health Exerc. 2020;9(2):45-
56.

5. Lo JK, Robinson LR. Piriformis syndrome. In:
Handbook of Clinical Neurology. 2024;201:203-226.

6. Vijayan V, Pavithra S. Effectiveness of muscle energy
technique versus stretching in subjects with piriformis
syndrome. Int J Physiother Res. 2019;7(5):3252-3256.

7. Ahmad N, Akram MJ, et al. Effectiveness of post
facilitation stretch technique versus myofascial release
in piriformis syndrome: a randomized controlled trial.
Rawal Med J. 2022;47(4):733-737.

8. Tibor LM, Jon K. Differential diagnosis of pain around
the hip joint. Arthroscopy. 2008;24(12):1407-1421.

9. Meknas K, Kartus J, Letto JI, et al. A 5-year
prospective study of non-surgical treatment of retro-
trochanteric pain. Knee Surg Sports Traumatol
Arthrosc. 2009;17(8):996-1002.

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

~273~


https://www.physicaleducationjournal.net/

International Journal of Physiology, Sports and Physical Education

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

Cummings M. Piriformis syndrome. Acupunct Med.
2000;18(2):108-121.

Cramp F, Bottrell O, Campbell H, et al. Non-surgical
management of piriformis syndrome: a systematic
review. Phys Ther Rev. 2007;12:66-72.

Dye S, Das S, Bhattacharyya P. Piriformis syndrome: a
clinical review. J Evol Med Dent Sci. 2013;2(15):2502-
2508.

Standring S, ed. Gray’s anatomy: the anatomical basis
of clinical practice. 40th ed. Edinburgh: Churchill
Livingstone Elsevier; 2008.

Hopayian K, Song F, Riera R, et al. The piriformis
syndrome: a report of a systematic review of its clinical
features and the methodology developed for a review of
case studies. Univ East Anglia; 2009.

Magee DJ. Orthopaedic physical assessment. 5th ed.
Missouri: Elsevier; 1987.

Hopayian K, Song F, Riera R, et al. The clinical
features of the piriformis syndrome: a systematic
review. Eur Spine J. 2010;19:2095-2109.

Miller TA, White KP, Ross DC. The diagnosis and
management of piriformis syndrome: myths and facts.
Can J Neurol Sci. 2012;39(5):577-583.

Keskula DR, Tamburello M. Conservative management
of piriformis syndrome. J Athl Train. 1992;27(2):102-
108.

Physiopedia. Piriformis syndrome [Internet]. 2013
[cited 2013 Oct 28] Available  from:
https://www.physio-pedia.com/Piriformis_syndrome
Norbury JW, Morris J, Warren KM, et al. Diagnosis
and management of piriformis syndrome. Pract Neurol.
2012;12(1):24-27.

Klein MJ. Piriformis syndrome. Medicine (Baltimore).
2008 Nov;14(2).

Awan WA, Babur MN, Ali S, et al. Effectiveness of
electrotherapy with manual therapy in the treatment of
piriformis syndrome. Int J Rehabil Sci. 2012;1(1):16-
19.

Lowe W. Treating piriformis syndrome.
Today. 2008;8(3):1-5.

Kline CM. Piriformis syndrome: controversies
continue. J Am Chiropr Assoc. 2007;44(3):1-7.

Reid DC. Problem of the hip, pelvis, and Sl joint. In:
Reid DC, ed. Sports injury assessment and
rehabilitation. 1st ed. New York: Churchill Livingstone;
1992. p. 665-666.

Kirschner JS, Foye PM, Cole JL. Piriformis syndrome:
diagnosis and treatment. Muscle Nerve. 2009;40:10-18.
Chaitow L. Muscle energy techniques. 3rd ed.
Edinburgh: Elsevier Health Sciences; 2006.

Chaitow L. Soft tissue manipulation: diagnostic and
therapeutic potential. Edinburgh: Elsevier; 2008. p.1-
34.

Khuman PR, et al. Effect of reciprocal inhibition
muscle energy technique in piriformis syndrome: a
single case study. Int J Recent Sci Res. 2014;5(1):1-3.
Bijur P, Silver W, Gallagher E. Reliability of the visual
analogue scale for measurement of acute pain. Acad
Emerg Med. 2001;8(12):1153-1157.

Gajdosik RL, Bohannon RW. Clinical measurement of
range of motion: review of goniometry emphasizing
reliability and validity. Phys Ther. 1987;67:1867-1872.

Massage

33.

34.

35.

36.

37.

38.

~274~

https://www.physicaleducationjournal.net

Norkin CC, White DJ. Measurement of joint motion: a
guide to goniometry. 3rd ed. Philadelphia: FA Davis;
1985.

Binkley JM, Stratford PW, Lott SA, Riddle DL. The
lower extremity functional scale (LEFS): scale
development, measurement properties, and clinical
application. Phys Ther. 1999;79:371-383.

Webster G. The physiology and application of muscle
energy techniques. Edinburgh: Elsevier; 2006.

Lewit K, Simons DG. Myofascial pain relief by post-
isometric relaxation. Arch Phys Med Rehabil.
1984;65(8):452-456.

Boyajian LA, McClain R, Coleman MK, et al.
Diagnosis and management of piriformis syndrome: an
osteopathic approach. J Am Osteopath Assoc.
2008;108(11):657-664.

Tonley JC, Yun SM, Kochevar RJ. Strengthening and
movement re-education: a case report. J Orthop Sports
Phys Ther. 2010;40(2):103-111.


https://www.physicaleducationjournal.net/

