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ABSTRACT

BACKGROUND

Low back pain is a common condition in India. 90 % of Indian population
experience low back pain at least once in their lifetime. Studies show that 98 % low
back pain is because of mechanical disorder of spine. Piriformis tightness is one of
the most misdiagnosed causes for low back pain or sacroiliac joint dysfunction.
Various manual therapy approaches have been studied for reducing muscle
tightness. We wanted to assess the effectiveness of muscle energy technique that is
post-isometric relaxation technique on piriformis muscle tightness, its effectiveness
in relieving low back pain with radiation, and increasing range of motion.

METHODS

60 patients were included in the study as per inclusion and exclusion criteria from
Ravi Nair Physiotherapy College, Sawangi Meghe, and were randomly assigned in to
two groups. The duration of study was 12 days (6 sessions / week) and follow up
was taken on 27th day. Subjects in muscle energy technique experimental group
were treated with post isometric relaxation technique (PIR), subjects in control
group were given simple passive stretching of piriformis. All subjects were educated
about proper ergonomics.

RESULTS

Both interventions post isometric relaxation and simple stretching techniques were
effective in terms of pain reduction, ROM (Range of Motion) improvement,
piriformis tightness, disability with p < 0.05 with post isometric relaxation
technique superseding simple stretching. Moreover, post isometric relaxation
technique in muscle energy technique had sustained effects on follow-up in terms of
relieving pain, disability and tightness for longer period of time.

CONCLUSIONS
Muscle energy technique gives immediate relief of pain improving ROM and
decreasing tightness of piriformis and disability and has longer lasting effects.
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BACKGROUND

Piriformis Syndrome (PS) is among the most misdiagnosed
causes of lumbosacral or low back pain due to its nonspecific
diagnostic technique and it can mimic other problems such as
disc herniation which is also present with leg pain.

PS can occur due to any abnormalities as for example
tightness, spasm, hypertrophy or tenderness of this muscle.
Piriformis muscle anatomic variation can result in sciatic
nerve compression. The rate of incidence of PS in patients
with low back pain is 5 % - 36 %.! Piriformis syndrome is
more popular amongst women than men with a ratio of 6:1.2
The muscle has been innerved by L5, S1-2 branches.3
Piriformis works as an external rotator and abductor when
we flex the thigh to 60 degrees. The piriformis muscle is in
close connection with both to the sacroiliac joint and to the
sciatic nerve. There is a variable connection among piriformis
and the sciatic nerve. The sciatic nerve passes through the
piriformis muscle in about 15 percent of the population, in
whole or in part, rather than below it.!

Depending on cause PS is divided into two types:
According to Sir Yeoman primary PS (15 %) caused by
anatomical variation in sciatic nerve.* Secondary PS is caused
by a precipitating cause, like trauma (around 50 percent) or
overuse and irritates the sciatic nerve.> Trauma to the
buttock leads to period of irritation, pain-spasm-
inflammation. The inflammation of piriformis muscle may
compress the sciatic nerve. Piriformis syndrome causes
chronic pain in buttock this can radiate to just below the leg
in sciatic nerve distribution and worsens with walking and
squatting, intolerance to sitting.6 Hence it is always confusing
with sciatica which is due to disc pathologies.” Researchers at
Ceders Sinai medical centre and institute of nerve medicine in
Los Angeles found that those patients whose symptoms had
not improved after treatment of herniated disc found about
69 % patient had PS.

Patient always compliant of pain deep in buttock, so PS is
also referred as deep buttock syndrome. Patient may also
have difficulty in walking. Patients can complain of foot
numbness, abdominal, inguinal and pelvic pain and intestinal
pain. Dyspareunia can be seen in women hence it is always
confused with sciatica.8 Therefore, PS primarily requires a
systematic history that is scientifically established, and a
rigorous physical examination plays significant role.
Tenderness in the region of sacroiliac joint, greater sciatic
notch, and piriformis muscle are possible findings in a patient
with PS. Studies on low back pain shows that lordosis may be
exaggerated due to piriformis spasm.?

Normal PS control care plan involves both surgical
(piriformis surgical release and sciatic nerve decompression)
and non-surgical (pharmacological and therapeutic)
measures.l0 Medical management include tapering oral
steroids, non-steroidal anti-inflammatory drug, local
anaesthetics dramatically  reduce patients’ pain.
Physiotherapy include McKenzie protocol and MET (Muscular
Energy Techniques), stretching technique, extension
exercises myofacial release technique and electrotherapeutic
modalities like traction, TENS (Transcutaneous Electrical
Nerve Stimulation), US (Ultra Sound).11

Post isometric relaxation in muscle energy technique is
effective in relieving trigger point in hypertonic muscle and
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fibrotic changes in muscle than local anaesthesia, it is very
effective in lengthening contracted or spasmodic muscle,
relieving oedema and relive passive congestion.12 MET also
create synergetic effect on piriformis, gluteus maximus and
erector spinae in correcting position of sacrum. Piriformis
tightness is a common problem seen in middle aged patients
with low back pain having radiation to lower limb. Pain
affects individual of all occupational and activity level so
treatment is required which will reduce pain, radiation,
disability in short span of time. In chronic cases of low back
pain with lower limb radiation pain, the present research was
to evaluate the effect of Post-Isometric Relaxation (PIR) of
muscle energy technique in the treatment of piriformis
tightness.

METHODS

This was a randomized controlled trial conducted at Ravi
Nair Physiotherapy College, Musculoskeletal OPD. 60 subjects
(95 % CI: 1.96) [nl1 = {(1.96")*4*6*N ) / (1.96"*4*6*
(.0372)}] were included in this study with the 25 to 40 year
age group patients coming to OPD RNPC (Ravi Nair
Physiotherapy College) and AVBRH, Sawangi Meghe Wardha.
In total, 64 subjects were screened for back & buttock pain
for piriformis tightness using pace sign and Freiberg sign, of
which 60 subjects were enrolled in this randomized
controlled study that fulfilled the research criteria. Using the
simple random sampling method via envelope method,
selected patients were divided into 2 groups by allocation
method. Group A, 30 patients received only moist heat,
stretching of the piriformis and strengthening of the hip
abductor. Group B, In MET 30 patients received PIR.
Ergonomic advice was given to both groups. Treatment
program consisted of, 12 days (6 sessions / week) over a
period of two weeks. Follow up was taken on 27t day.

Inclusion Criteria

Both male and female patients between 25 to 40 years with
chronic low back pain radiating to lower limb with tight
piriformis, unilateral involvement of piriformis muscle, &
positive test for piriformis i.e. Freiberg test, Sign of Pace.

Exclusion Criteria
Established spinal deformity, prolapsed intervertebral disc
and pregnancy.

Outcome Measures

Visual Analogue Scale (VAS), Straight Leg Raise (SLR),
Oswestry Low Back Pain Disability Index, Hip ROM,
piriformis tightness.

Procedure

All the participants received informed consent form and were
explained about the procedures of the study. All outcomes
were assessed on first day, last day of session and on 27t day.

Page 3285



Jemds.com

Pain Intensity Assessment

Visual analog scale was used for the assessment of pain
severity (VAS is reliable and valid tool to assess pain
component).13 A 10 cm line with numbers 0 & 10 where 0
symbolizes no pain and 10 is intolerable maximum pain. All
patients were asked to mark their intensity of pain on VAS.

SLR Test

The patient was placed in supine position with one hand
extended; leg was put under the affected side hip and another
hand is put on the knee to avoid bending of the knee. With
limb extended examiner places thigh on pelvis. Keeping the
knee straight normally patient will have the limb extended
almost 900 without pain, if this manoeuvre is markedly pain-
limited the test is positive. The test is positive at 60 degree of
hip flexion when there is lumbosacral pain.14

Hip ROM
The hip abduction and internal ROM rotation were
determined with a semi-circle goniometer.

Oswestry Low Back Pain Disability Index
(oDI)

ODI was divided into 10 sections design to assess limitation
of various activity of daily living.

Quantitative Measure for Piriformis Tightness

Intra rater reliability analysis for quantitative measures of
piriformis tightness was assessed by doing pilot study on 5
subjects. Piriformis tightness was measured by two
examiners on same subject at different interval measures was
done by using Cronbach’s alpha method (p = 000).

Procedure

Patient was given inclined sitting position with back
supported on pillow so that hip was flexed below 60 degree.
Hip adduction was done; thigh was stabilized by another
therapist. Axis of goniometer was placed on midpoint of
patella; one arm was placed parallel to tibial shaft and
another arm was placed perpendicular to ground and patient
was asked to internally rotate hip and range was measured
by goniometer.

Treatment Intervention

Control Group (A)

All the patients were treated with application of moist heat
over the piriformis muscle, piriformis muscle stretching (5
repetitions with 30 seconds hold) strengthening of hip
abductor.

Experimental Group (B)

All patients were treated with PIR in Muscle Energy
Technique: The patient had been in a supine lying position,
and also the treated leg was positioned in a hip and knee
flexion, so the foot to the contralateral knee laterally lies on
the table. The hip flexion angle did not exceed 60 degrees.
The therapist places, on the one hand, the contralateral ASIS
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(Anterior Superior Iliac Spine) designed to prevent pelvic
movement, and, on the other, the lateral flexed knee for
resistant abduction to contract piriformis (PIR MET) patient
was asked to inhale and isometric resistance to abduction
was given for 7 to 10 seconds with 5 repetitions. The initial
effort is about 20 per cent of the strength of the patient.

Patients in both the groups were advised to avoid sitting
for more than 1 hour at a stretch and to stand and walk every
20 minutes during working hours.

Statistical Analysis

All statistical analysis was carried out using SPSS 14.0 version
of Microsoft Window. Students paired t tests are used to
detect group differences. Unpaired t test students were used
to reveal the discrepancy between intergroup. Chi square test
was used to compare sex difference in both groups.

RESULTS
Group A Group B P
(Control (Experimental
Value
Group) Group)
Pre-Treatment 7.90 + 1.64 7.83 +1.59 <0.05
VAS Post Treatment 4.86 £ 2.09 1.26 +1.65 <0.0001
Follow Up 5.53+1.94 0.96 +1.51 <0.0001
Pre-Treatment 64.50 + 4.61 63.07 £ 6.77 <0.05
SLR Post Treatment ~ 71.90 +7.16 67.15 £ 7.40 >0.0001
Follow Up 69.34 + 6.41 67.66 +7.75 <0.05
Pre-Treatment 18.80 + 2.65 18.46 +3.01 > 0.05
ODI Post Treatment ~ 29.16 + 3.90 33.06 £2.03 <0.0001
Follow Up 28.06 +3.92 33.83 +2.69 <0.0001
Hip Internal Pre-Treatment 20.16 + 2.85 20.03 £2.95 >0.05
Rotation ROM Post Treatment ~ 25.90 +5.10 35.43 £3.29 <0.0001
Follow Up 23.10+3.86 35.05 +2.27 <0.0001
Hip Adduction Pre-Treatment 12.80 +3.63 12.70 +3.32 >0.05
ROM Post Treatment ~ 23.50 + 4.25 2643 +4.51 <0.0001
Follow Up 17.86 £4.18 25.96 £ 4.49 <0.05
Piriformis Pre-Treatment 18.80 + 2.67 18.46 + 3.01 >0.05
Tightness Post Treatment ~ 29.16 + 3.90 33.06 £2.03 <0.0001
Follow Up 28.06 + 3.92 33.83 + 2.69 <0.05

Table 1. Analysis of the VAS, SLR, Hip Abduction and Internal
Rotation ROM & ODI Score, Piriformis Tightness Score

Table 1 shows intergroup comparison of VAS, SLR, and
OD], hip internal rotation, hip adduction ROM and piriformis
tightness. There was significant difference on post treatment
day and follow-up day in all parameters. Intra-rater reliability
analysis for quantitative measure of piriformis tightness was
done by using Cronbach’s alpha which was found to be highly
significant.

Total 60 PS patients were split into two groups of 30
patients in each group. Patient in control group A were
treated with simple stretching of piriformis, hot pack and hip
abductor strengthening exercises and patients in
experimental group were given PIR MET in group B. Hot pack
and ergonomic advice was common for both groups. The
outcome measures included i.e. VAS, hip abduction and
internal rotation ROM and ODI and piriformis tightness were
assessed at baseline and post-treatment sessions (12th day)
and follow-up sessions (27 days). All classes were
homogenous both in their demographic data and in
measurements of baseline outcomes. For finding within
group student paired t test were used and student unpaired t
test were used for difference among inter-group. Intra rater
reliability analysis for quantitative measures of piriformis
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tightness was assessed by doing pilot study on 5 subjects.
Piriformis tightness was measured by two examiners on
same subject at different interval measures was done by
using Cronbach’s alpha method which was found to be highly
significant.

DISCUSSION

Results of this study showed that both interventions were
effective in improving pain reduction, ROM improvement,
piriformis tightness disability. Further post isometric
relaxation technique in muscle energy technique was
effective in sustaining the effects i.e. relieving pain, disability
and tightness for longer period of time. Although both
applications have beneficial effect on piriformis tightness the
application of post isometric relaxation technique caused
loading of Golgi tendon organ which inhibits alpha motor
neuron that further leads to relaxation of same muscle and
significantly increases in length of muscle fiber.15

A study on post isometric relaxation technique in 351
patients who had myofacial pain and hyper tonicity of
muscles concluded that 330 (94 %) got immediate relief of
pain and hyper tonicity.!2 The author of this study pointed
out that increase length of shorten muscle fiber is reason
behind pain relief.16 In present study average range of
piriformis tightness in experimental group on baseline was
18.46 which immediately increased to 33.06 at end of 12th
day and on follow up same range was maintained in
experimental group. However, in control group average base
line range was 18.80 which improved to 29.60 % on post
treatment day and on follow-up day it was 28.06, this
reflected that experimental group gave better results and in
shorter duration and last for longer period of time.

A study on post isometric relaxation technique on 40
chronic lumbar pain patients further concluded that 17
patients out of 20 were totally pain freel” in present study
mean score of low back pain on VAS which is 7.90 on baseline
improved to 1.26 on 12t day in experimental group than
control which was 7.90 on base line improved to 4.86 on
12thday. On follow up day range was 0.96 in experimental
group which was 5.53 in control group concluding that VAS
was nearly same on follow up day.1218

PIR technique also has significantly increased range of
internal rotation and adduction of hip joint as length of
piriformis muscle increased in present study hip internal
rotation which was 20.03 on base line improved to 35.43 on
post treatment day and remained nearly same on follow up
day and in control group baseline score which was 20.16 on
baseline improved to 25.90 on 12t day which was 23.10 on
follow up day.19

The hip adduction range was improved in both groups
post treatment, but only the hip adduction range in
experimental group were sustained for longer duration which
was reflected by the follow-up assessment.

Evidence suggests that piriformis hyper tonicity is
responsible for sciatic nerve entrapment which is responsible
for sciatic nerve entrapment which is responsible for positive
SLR.20 Various studies evidences suggest that PIR technique is
very useful for hypertonic muscle which intern reduced
sciatic nerve compression. In the present study, this increase
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in range on post treatment day and on follow up day in
control group was due to less negative values of SLR. ODI
shows significant difference in control and experimental
group mean. Above outcomes of our study shows that PIR in
MET is effective in relieving pain, increasing ROM, decreasing
disability in short duration and its effect last for longer
duration.

CONCLUSIONS

Both muscle energy technique as well as simple passive
stretching were effective in reducing tightness and improving
ROM, but muscle energy technique gave faster relief of pain
improving ROM and decreasing tightness of piriformis and
disability and had lasting effects in terms of duration than
simple stretching.

Data sharing statement provided by the authors is available with the
full text of this article at jemds.com.
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