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ABSTRACT

Introduction

Piriformis syndrome (PS), which is often neglected, can be a major ‘cause of radiating low back pain. This study
compares two physiotherapy treatment methods - Static Opener (SO) and Proprioceptive Neuromuscular
Facilitation (PNF) Hold-Relax, to evaluate their effectiveness in managing symptoms. The research focuses on pain
relief and improving range of motion, providing useful insights for healthcare professionals and aiming to improve
functional outcomes and daily comfort for those affecteds

Objective

The objective of this study was to evaluate the effectiveness of SO technique and PNF Hold-Relax in reducing pain and
improving hip range of motion (ROM) among individuals with PS.

Methodology

This study was conducted over a period of 10 months in the outpatient department of Himalayan Hospital. A total of 36
participants, aged between 18 to 65 years, were included in the study based on specific inclusion criteria. Participants were
allocated into two groups. Group A received the SO technique, whereas the PNF (Hold-Relax) technique was given to
Group B. Additionally, both groups underwent conventional physical therapy treatment, which included hot
fomentation and piriformis stretching. Participants of each group underwent a single session of treatment for 40
minutes. Pain levels were assessed using the Numeric Pain Rating Scale (NPRS), while Hip ROM (abduction,
internal rotation, and external rotation) was measured using a goniometer. Assessments were conducted before and
after the treatment to evaluate the immediate impact of the techniques applied.

Result

The findings showed no significant difference (p>0.05) between the groups, except for the ROM in ER in the PNF Hold-
Relax group, where a significant difference was observed (p<0.05) in intergroup comparison.

Conclusion

Based on the study’s results, it can be concluded that both the PNF Hold-Relax and SO techniques were effective in
treating PS, with no major differences in most outcome measures. However, the PNF Hold-Relax group experienced a
significant improvement in external rotation ROM, suggesting a slight advantage in increasing joint ROM. Both
methods offer significant therapeutic advantages and can be used effectively for treating PS.
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INTRODUCTION

Low back pain (LBP) is a common symptom experienced by
people of all ages and economic backgrounds worldwide [1]. It
is often seen in the lumbosacral area, at the base of the ribs, or
accompanied by unilateral and bilateral lower limb neurological
symptoms [2]. According to literature reports, approximately
80% of people around the world experience LBP at some point
in their lives. For most individuals, the clinical course is mild,
and about 95% recover within a few months of onset. However,
some do not recover and may develop chronic LBP. Recurrence
of LBP is also common, with about 20-44% of working
populations experiencing a subsequent episode within a year
and up to 85% experiencing it in their lifetime [3]. LBP is the
6th most prevalent complaint in both developed and
developing countries. A key reason for its prevalence may be its
relatively low position in past Global Burden of Disease studies,
partly due to inconsistent definitions of low back pain and a
lack of comprehensive data [4,5]. It is anticipated that the
burden of LBP will keep rising on a global scale [6]. LBP
typically resolves on its own without specific treatment.
However, some individuals experience chronic or intermittent
back discomfort, which can significantly impact their personal
and professional life. Severe LBP may indicate a serious medical
condition, such as an infection, a systemic issue, or other
serious illness. Risk factors for this condition include Poor diet,
low socioeconomic status, a sedentary lifestyle, prolonged
standing, and a history of low back pain. One of the risk factors
that may cause pain to radiate to the lower extremities (sciatica)
and result in buttock or low back pain is Piriformis syndrome

(7].

The term “piriformis syndrome” was introduced by Robinson
in 1947, and he identified six main features of the condition:

¢ A history of trauma in the gluteal or sacroiliac region

e Pain in the sacroiliac joint, greater sciatic notch and
piriformis muscle, which may radiate down the leg and
result in walking difficulty

¢ Improvement of symptoms with rest or by lifting or
applying traction to the affected limb

¢ Palpation of a soft mass on the piriformis muscle

¢ The Straight leg raise sign and

¢ Gluteal atrophy [10]

Piriformis syndrome is not life-threatening or requires surgical
intervention, but it can be quite painful. Studies reveal that
between 5% and 36% of people with chronic low back pain
have piriformis syndrome. With simple treatments like physical
therapy, most individuals with this condition can manage their
symptoms and reduce their pain (8'9’) Common physical
therapy treatments for piriformis syndrome include ultrasound
therapy, soft tissue massage, stretching exercises targeting the
piriformis muscle, the use of heat packs or cold spray, and
various techniques for the lumbar spine [11] Among the
different physical therapy approaches, SO and piriformis
muscle release techniques, especially the PNF Hold-Relax, have
gained attention as potential treatment options. However, there
is no comparative evidence to help clinicians choose between
these therapies. SO aims to relax the piriformis muscle by
relieving pressure on the sciatic nerve, which occurs because of

OPEN 8 ACCESS Freely available online

an increase in the intervertebral foramen's space. These
exercises often involve holding a static position for a specific
duration to increase the space around nerves by reducing
pressure on neural structures. On the other hand, PNF Hold
Relax is a manual method to target specific trigger points or
adhesions in the piriformis muscle to improve range ROM,
increase flexibility and muscle strength [12,13]. By analysing the
relative effectiveness of these interventions, this study aims to
provide valuable insights into the best management of PS,
ultimately improving clinical outcomes and enhancing the
quality of life for affected individuals.

METHODS

Study Setting

The study included the outpatient department of HIHT
Hospital, Dehradun, with ethical committee approval. The
study duration was about 10 months.

Study Population

Subjects with radiating pain due to piriformis syndrome
following the inclusion criteria were included in the study.

Study Design

A comparative study was performed. Each of the participants
who had" been selected during the study
comprehensive information about the study, containing in the

received

study. These participants were divided into two groups with 18
participants in each group.

Group A received a static opener therapy session, and Group B-
who received PNF (Hold Relax) technique. Additionally, both
groups received conventional treatment, which included hot
fomentation and Piriformis stretching. Both groups received
the treatment session for 40 minutes. The intervention was
administered only once to each group then immediately a post-
assessment was conducted to evaluate changes.

Group A patients received everything about the treatment
duration and protocol. The patient signed an elaborate consent
form, consenting to participate in the study.

Outcome Variables

Pre-assessment was carried out using the NPRS scale indicating
pain severity, in addition to Hip ROM using a goniometer to
assess the piriformis muscle functional status and detect
mechanical triggers of the sciatic nerve compression in PS.

Participant Selection

Participants from the age group 18-65 years, onset of pain not >
2 weeks, Unilateral involvement of the piriformis muscle,
NPRS between 3-7, and patients who had both tests positive,
i.e. FAIR test and Sign of Pace & Nagel, were included.
Exclusion criteria included patients who had a history of any
spinal surgery, Spondylolisthesis, Degenerative spine and hip
joint, any postural abnormality/ deformity, knee pain.

Intervention
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According to the inclusion and exclusion criteria, a total of 36
participants were included

1.  Hot fomentation in 90-90degree hip and knee position for
15 minutes.

2. Static Opener: The patient was placed in a position that
facilitated the nervous system to offload in order to reduce
pressure and neural tension in the piriformis area. To preserve
a small amount of knee flexion, the patient was put in a supine
position with a pillow beneath their knees. To relieve piriformis
muscle tension and sciatic nerve compression, the hips were
externally rotated. In order to promote general relaxation and
reduce any distal neural tension, the ankles were positioned
comfortably. This placement technique preserved an open
interface in the piriformis region while guaranteeing a low
neuronal stress environment. Foraminal
was maintained for 15 minutes.

opening  position

3. Piriformis stretching (10 repetitions with 10 seconds hold).

Group B patients received

1. Hot fomentation in 90-90 degrees hip and knee position for
15 minutes.

2. Piriformis stretching (10 repetitions with 10 seconds hold).

3. PNF Hold-Relax: Participants were placed in a supine
position with the contralateral leg relaxed and extended, and
the hip and knee of the afflicted limb flexed to 90 degrees
(9090 position). In order to maintain patient comfort and
efficiently target the piriformis muscle, this position was
selected.

The procedure involved the following steps:

Initial Passive Stretch: The therapist began a mild stretch of
the piriformis muscle by passively guiding the affected limb into
adduction and internal rotation until the point of mild
resistance was felt.

Isometric Contraction (Hold Phase): Without actually moving,
participants were told to gently push the limb outward (i.e., try
external rotation and abduction) despite the therapist's manual
resistance. For 5-10 seconds, this isometric contraction was
maintained at roughly 20-30% of the participant's maximum
effort.

Relaxation Phase: The individual was instructed to fully relax
when the contraction was over, and a 2-3 second break was
given to allow for neuromuscular relaxation.

Post-Isometric Passive Stretch: The therapist then increased
the range by further guiding the limb into adduction and
internal rotation within the participant's tolerance. This stretch

was held for 10-30 seconds.

The entire hold-relax sequence was repeated for 3-5 times,
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response. Care was taken throughout the procedure to avoid
pain or discomfort.

Statistical Analysis

The data was collected and entered in MS Excel 2021 and was
analysed using SPSS software version 20. The data was not
normally distributed so Non-parametric tests were used. Mann-
Whitney U test was used for between-group comparisons, and
Wilcoxon Signed-Ranks Test was used for within-group pre-post
intervention effect. A parametric test, i.e. Independent tTest,
was used to compare mean age between groups, assuming
normality. Chi-Square test was used to examine the association
between group and sex.

RESULT

A total number of patients were 36, out of which 14 were males
and 22 were females. The mean age and Standard deviation of
participants in Group A was 44.67 + 12.765 years, while in
Group B, it was 40.83 £ 12.510 years. An independent samples
t-test revealed no significant difference in age between groups,
t(34) = 0.91, p = 0.369. Sex distribution was identical across
groups, with 11 females (61.1%) and 7 males (38.9%) in each. A
chissquare test indicated no significant association between

group and sex, y*(1, N = 36) = 0.00, p = 1.000.

Between Group Comparisons: Mann-Whitney U tests were
conducted to compare groups on all pre and post-intervention
measures. No significant differences were found at baseline for
any variable (all p > 0.05).

Post-intervention, groups did not differ significantly on
abduction ROM (U = 161.5, Z = -0.02, p = .987), internal
rotation ROM (U = 139.0, Z = -0.74, p = 0.457), or NPRS (U =
139.0, Z = -0.77, p = 0.440). However, a significant difference
was observed for postexternal rotation ROM, with Group 2

showing higher values (U = 86.0, Z = -2.44, p =0 .015).

Within Group Pre-Post Comparisons: Wilcoxon signed-ranks
tests were used to evaluate changes from pre- to post
36). Significant
improvements were observed for all ROM measures: abduction
ROM (Z = -5.56, p <0 .001), internal rotation ROM (Z = -5.40,
p <0.001), and external rotation ROM (Z = -5.36, p < 0.001). A
significant reduction in pain was also found (Z = -5.48, p <0 .

001).

intervention across the full sample (N =

The comparison revealed that there was no significant
difference (p>0.05) between groups except in Hip ER ROM in
the PNF Hold-Relax group, but there was a significant
difference in intergroup comparison (p<0.05). Hence, it can be
said that both the interventions are almost equally effective.

depending on the participant's comfort and treatment

Group Male Female Total
A 7 11 18

B 7 11 18
Total 14 22 36
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Tablel: The Gender Population Distribution of this Study is Presented

Group Total Mean age Standard deviation
A 18 +44.67 12.765
B 18 +40.83 12.510

Table 2: The Age Population Distribution of this Study is Presented

GROUP Pre-NPRS Post-NPRS p- value
A 7(8-6.75) 5(6-4.75) 0.001

B 7(7-6) 5(5.254) 0.001

p- value 0.352 0.440

Table 3: Demonstrating NPRS Score of Obtained Data During Pre and Post Intervention

Group Pre- Abd. Rom Post- Abd. ROM p-value
A 28(30-27) 35(36-34) 0.001

B 28(29-27) 35(36-34) 0.001
p-value 0.652 0.987

Table 4: Demonstrating the Hip Abduction Ranges of Obtained Data During Pre and Post Intervention

Group Pre-IR ROM Post-IR ROM p-value
A 22(23.25-21) 29(30-27) 0.001
B 22(23-21) 29(30-28) 0.001
pvalue 0.961 0.457

Table 5: Demonstrating the Hip External Rotation Ranges of Obtained Data During Pre and Post Intervention

Group Pre-ER ROM Post-ER ROM p-value
A 26(28-25) 31.50(32.25-30) 0.001
B 26(27-25) 33(34-32) 0.001
p-value 0.570 0.015

Table 6: Demonstrating the External Rotation Ranges of
Obtained Data during Pre and Post Intervention

B b= Tt S
L .

Figure 2: Static Opener Position

Figure 1: Hot Formentation in 90-90 degree position
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Figure 5: Piriformis Stretching

DISCUSSION

Significant pre-to-post changes (p < 0.001) showed that both
intervention groups significantly improved in all assessed
outcomes, including abduction, internal rotation, external
rotation range of motion, and pain reduction, with no
discernible difference between the groups. This implies that the
Static Opener and the PNF Hold-Relax approach are both

useful for treating Piriformis Syndrome.

Keeping the piriformis muscle in a static position for a set
amount of time reduces pressure on neural structures and
increases space around the sciatic nerve, relieving tension and
promoting muscular relaxation. It is ideal for home programs
and settings with little resources due to its simple
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implementation. Furthermore, Verma reported that it is
effective in treating neurovascular compression illnesses such as
thoracic outlet syndrome [14]. The PNF Hold-Relax approach,
on the other hand, is a treatment technique that involves
passively stretching the target muscle after an isometric
contraction. This method aims to improve muscle length,
flexibility, and neuromuscular efficiency. Although the PNF
approach requires the presence of a therapist, it is advantageous
for attaining more durable enhancements in joint ROM. The
findings of this study are similar to those of G.Yuvarani and P
Pooja Saxena, who reported that PNF approaches significantly
improved pain alleviation and range of motion (ROM).
Additionally, a study by Tasneem also demonstrated that both
PNF and MET are remarkably effective for loosening tight
muscles [15,16,17]. The NPRS outcome measure used in this
study is one of the simplest and most used scale in clinical
practice for measuring the intensity of pain; this is a 10-point
scale where O represents no pain, and 10 represents the worst,
as demonstrated by Vrushali [18]. The other outcome measure
used was the ROM, which was measured using a goniometer. It
is a tool used to measure joint angles and the ROM in degrees.
It consists of a protractorlike device with two arms - one is
fixed and one is movable that align with a segment of the joint
being measured. Measurements are typically taken in a
standardised /manner, with the participants lying supine or
sitting which was stated by P P Gogia [19]. The use of validated
outcome measures, a balanced sample size (n = 36) with an
equal distribution of genders and ages, and clearly explained
intervention techniques that can be replicated in similar
clinical settings are some of this study's strong points. These
characteristics lend validity to the results and support their
application in evidence-based physical therapy. The PNF Hold-
Relax technique offers a clear advantage in Extremity
Functional Scale (LEFS), and quality of life assessments, limits
understanding of real-world functional gains.

CONCLUSION

Overall, the results support the effectiveness of both treatment
terms of external hip rotation, even if both methods are
effective at lowering pain and increasing hip range of motion.
In order to ensure that treatment is both practical and effective
within the framework of care, the choice of intervention should
be informed by clinical goals, therapist availability, and patient-
specific factors.

STUDY LIMITATIONS

e The study had a smaller sample size of 36 individuals,
which results in limiting statistical power and
generalizability.

¢ As it was a single-session intervention, participants got only
one therapy session, which limit the ability to examine long-
term therapeutic outcomes.

¢ The study lacked follow-up to assess the long-term effects of
intervention or symptom return.

e Lack of functional outcome measures, such the Oswestry
Disability Index (ODI), Lower protocols in the treatment of
PS by alleviating pain and improving Hip ROM. The
minimal difference in net improvement between groups
suggests both methods are viable. Further comparative and
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longterm studies are warranted to optimise protocol
selection and generalizability.
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