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Original Article

The Preliminary Results of Extracorporeal Shockwave
Therapy in Patients with Piriformis Syndrome

Ching-Fen Huang, Tien-Wen Chen?!, Cyuan-FongLi, Yu-Hsuan Hsiao, Chia-Hsin Chen? Mao-Hsiung Huang?

Department of Physical Medicine and Rehabilitation, Kaohsiung Medical University Hospital; 'Department of Physical
Medicine and Rehabilitation, Kaohsiung Municipal Ta-Tung Hospital; Department of Physical Medicine and
Rehabilitation, Faculty of Medicine, College of Medicine, Kaohsiung Medical University

The study was designed to evaluate the therapeutic effect of extracorporeal shockwave therapy
(ESWT) on the rehabilitation of patients with piriformis syndrome. Thirty-six patients diagnosed with
unilateral piriformis syndrome were included and allocated randomly into three groups, Groups A-C, with
twelve patients in each group. Patients in Groups A-C all received conventional physical modalities
programs, including hot packs and interferential current therapy, three times weekly for six weeks.
Patients in Group B received an extra twenty minutes of stretching exercise therapy after physical
modalities therapy, and Group C received the same therapy as in Group B and extra shockwave therapy
weekly for six weeks. The outcome measurements included the changes in the hip range of motion
(ROM), visual analogue scale (VAS), Timed Up and Go test (TUG) and latency of H reflex. Each
assessment was performed before and after the treatment, and follow-up three months later. The results
showed that patients in both Group B and Group C yielded more improvement than did patients in Group
A. Besides, Group C presented more significant improvement (p<0.05) after treatment and at follow-up.
Extra stretching exercise therapy had positive effects on pain reduction and functional improvement.
Furthermore, extracorporeal shockwave therapy might provide additional benefit in managing the
piriformis syndrome. In conclusion, conventional physical modalities therapy combined with stretching
exercise therapy and ESWT will result in greater therapeutic effects. ( Tw J Phys Med Rehabil 2018;
46(1): 37 - 45)
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by Robinson, affecting 5-8% of all patients seeking for

.| INTRODUCTION . treatment of back and leg pain treatment.*? It is caused

by trauma to the pelvis or buttock,”®! hypertrophy of the

Piriformis syndrome occurs when disorder of the piriformis muscle,*® anatomic abnormalities of the

piriformis muscle results in buttock pain, and often sciatic nerve of the muscle,’® difference in leg lengths, or

radiates down to the leg. This term was first introduced piriformis myositis."® The principal symptoms of
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buttock pain are exacerbated by prolonged sitting or
activity of the hip and lower extremities, either with or
without leg pain, and the symptoms are also aggravated
by prolonged hip flexion, adduction and internal
rotation.®®! Usually, local tenderness over piriformis
muscle was found on physical examination under hip
flexion and internal rotation (FAIR) posture.

The traditional management of piriformis syndrome
includes physical modalities that are focused on muscle
and connective tissue relaxation, stretching exercise, or
injection with a combination of local anesthetics and
corticosteroids or botulinum toxin.24**°1 Wwhile the
former injection techniques were done blindly,®*! recent
approaches are guided by images or techniques to get
more targeted treatment that involves the application of
electromyography, computed tomography, magnetic
resonance imaging, ultrasound,****! and peripheral nerve
stimulator guidance aim to identify the piriformis muscle.
However, the therapeutic results are controversial, which
might be due to the further morphological changes of the
piriformis muscle following chronic inflammation.

Extracorporeal shockwave therapy (ESWT) consists
of a sequence of sonic pulses characterized by high peak
pressure with fast pressure rise and a short life cycle.
After the foremost application for lithotripsy in
nephrolithiasis, the indication of ESWT has increasingly
appeared for soft tissue regeneration and rehabilitation in
orthopedics and sports medicine. However, few studies
have focused on the effects of ESWT on piriformis
syndrome; therefore, the aim of the present study is to
assess the efficacy of stretching exercise therapy and to
investigate the therapeutic effect of ESWT on the
rehabilitation of patients with piriformis syndrome.

B wmATERIALS AND METHODS [

Subiject selection

This study was conducted in an outpatient clinic of
rehabilitation of a medical center in south Taiwan, and the
project was approved by the Institutional Review Board
(IRB).

Subjects were eligible for inclusion in the study if
diagnosed with unilateral piriformis syndrome by FAIR
maneuver, H-reflex latency study, and radiologic

examination and musculoskeletal ultrasound to exclude
other pathologies.'** Thirty-six patients were included
and randomly allocated to three groups, Group A-C, with
twelve patients in each group as in Figure 1. Subjects in
Group A, the control group, received physical modalities
therapy programs (including twenty minutes of hot packs
and fifteen minutes of interferential current therapy),
three times per week for six weeks. Subjects in Group B
received the same programs as those in Group A with an
extra twenty minutes of stretching exercise therapy.
Subjects in Group C received the same as those in Group
B and weekly ESWT over the affected piriformis muscle
for six weeks.

The therapeutic outcome measurement included
changes in the active hip range of motion (ROM), visual
analogue scale (VAS), average latency of H-reflex, and
Timed Up and Go test (TUG). Each assessment was
arranged at the baseline, after the treatment and follow-up
three months later.

Hip ROM measurement

Though the major function of the piriformis muscle
is external rotation of the hip joint, hip flexion usually
induces buttock pain clinically. Therefore, the ROM of
hip flexion and external rotation were measured with a
goniometer. The ROM of hip flexion was measured in
supine position. The examiner placed the axis on the
greater trochanter, while the stationary arm lined up with
the trunk and the moveable arm over the lateral thigh.
Subjects were asked to flex the hip slowly from full hip
extension, without any compensatory spine and pelvis
movements. The ROM of hip external rotation was also
measured with the participants sitting on a high chair and
the hip and the knee were positioned at 90 degrees. The
examiner placed the axis of the goniometer on the mid
patellar, while the stationary arm was placed
perpendicular to the floor and the moveable arm lined up
with the tibia. The participants moved the leg into
external rotation without compensatory movement at the
trunk.' The degrees were recorded for the affected
extremity in triplicate, and the average of these three
measures was recorded as the ROM of the hip.

Measurement of pain severity

The severity of buttock and hip joint pain while



walking or climbing stairs was evaluated by the visual
analogue scale (VAS)."® The instrument consisted of a
horizontal line, 100 mm in length, with anchor points of
zero (no pain) and ten (very severe pain). The
measurement was conducted in triplicate and the mean
values were calculated and recorded.

The electrophysiologic measurement

The electrophysiologic test was performed by
placing the patient in the side-lying position with tested
hip on top, and the lower extremity was moved in to
flexion, adduction, and internal rotation. This position is
referred to as the FAIR position, which is thought to
intensify the pressure that the piriformis muscle exerts on
the sciatic nerve.'®*® The posterior tibial H-reflexes were
elicited and recorded.

Timed Up and Go test

Participants performed the TUG test to assess gait
performance, with the participants initially positioned in
the sitting position, and were then requested to stand and
walk as fast as possible for a distance of three meters to a
target ahead of them, and then asked to turn around and
return to the starting position.') The time taken to
complete the test was recorded. The test was performed in
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triplicate and the mean values were calculated and
recorded.

The shockwave therapy

The ESWT was performed with the piezoelectric
shockwave (F10G4 Richard Wolf GmbH, Germany). The
patient was kept in the FAIR position. After
sonography-guided localization and biofeedback of the
participant, ultrasound gel was applied to the skin and the
applicator couple was placed with an impulse energy flux
density of 0.1 mJ/mm2 (intensity 12-15/20), 2000
impulses weekly for six weeks. The dose of ESWT was
applied according to the general therapeutic dose for
calcific tendinopathy.?

Statistical analysis

The paired t-test was used to study the changes in
range of motion, VAS, and peak torques in each group
immediately after treatment and at three months
follow-up. The missing data were imputed using the
baseline observation carried-forward approach. One-way
ANOVA analysis with the Tukey test was used to
examine the differences between the treated groups and
the control group. A statistically significant difference
was defined as p<0.05.

Table 1. Average hip ROM in each group at various time intervals (mean £ SD )

A B c
Before 6813 (12) 65 15 (12) 64 +11 (12)
Flex After 72417 (12) 75+15* (12) 8015*11 (12)
Follow-up 73+17* (10) 78+15*t (10) 86+15*t1 (11)
Before 18+13 (12) 17 +14(12) 16 10 (12)
ER After 21+11 (12) 23 +13* (12) 28 +14*11 (12)
Follow-up 20+10 (10) 26 +13*1 (10) 33 +12*t1 (11)

ROM: Range of motion

(): The number of patients in each groups at various time intervals.

*: Significant difference in ROM in each group after treatment or at follow-up (p<0.05)

t: Significant difference in ROM in each group compared with the control group at various time intervals (p<0.05)
t: Significant difference compared with other treated groups (p<0.05)
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Table 2. Average VAS score for hip pain in each group at various time intervals (mean = SD)

A B c

Before 5.5+1.4(12) 5.7+1.5(12) 5.8+1.2(12)
After 3.9+0.9(12) * 3.2+1.6(12) *t 2.6+1.4(12) *11
Follow-up 4.0+1.4(10) * 3.0+1.5(10) *t 2.2+1.3(11) *t1

(): The number of patients in each groups at various time intervals.

*: Significant difference in VVAS score in each group after treatment or at follow-up (p<0.05)

t: Significant difference in VAS score compared with the control group at various time intervals (p<0.05)
t: Significant difference compared with other treated groups (p<0.05)

Table 3. Average latency of H-reflex of patients in each group at various time intervals
(mini-seconds, mean * SD)

A B c

Before 27.81.2(12) 27.9+1.6(12) 28.1+1.3(12)
After 25.6+0.9(12) 23.5+1.1(12) *t 20.1+1.6(12) *11
Follow-up 25.8+1.7(10) 23.0+1.6(10) *t 18.5+1.5(11) *t1

(): The number of patients in each groups at various time intervals.

*: Significant difference in average latency of H-reflex in each group after treatment or at follow-up (p<0.05)

t: Significant difference in average latency of H-reflex compared with the control group at various time intervals (p<0.05)
t: Significant difference compared with other treated groups (p<0.05)

Table 4. Average time of Timed Up and Go tests of patients in each group at various time intervals (second, mean + SD)

A B c

Before 35.9+6.3(12) 34.4+7.2(12) 34.6+7.0(12)
After 26.945.1(12) * 22.8+4.1(12) *t 20.6+2.9(12) *t
Follow-up 27.9+7.3(10) * 21.4+8.3(10) *t 18.5+7.4(11) *t1

(): The number of patients in each groups at various time intervals.

*: Significant difference in time in each group after treatment or at follow-up (p<0.05)

t: Significant difference in time compared with the control group at various time intervals (p<0.05)
t: Significant difference compared with other treated groups (p<0.05)
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Y

Group A (n=12)

* Physical modalities therapy
(hot packs, IFC therapy)

Group B (n=12)

* Physical modalities therapy
* Stretching exercise therapy

Y

=

missed follow-up (n=2)

* personal reasons (n=2)

Group C (n=12)

* Physical modalities therapy
* Stretching exercise therapy
* ESWT, weekly

A 4

missed follow-up (n=2)

» personal reasons (n=1)
* subject having moved to
other regions (n=1)

missed follow-up (n=1)

* subject having moved to
other regions (n=1)

l

Group A (n=10)

=

Group B (n=10)

|

Group C (n=11)

Figure 1. Flow diagram of this study

B RESULTS [ ]

Thirty-six patients were enrolled in this study and
allocated to Groups A-C, twelve patients in each group.
All subjects received treatment for six weeks and
outcome measurement was performed before, after
treatment and at three months follow-up. The number of
patients for whom follow-up data were available was ten
(83%) in Group A, ten (83%) in Group B and eleven
(92%) in Group C. The loss to follow-up was due to
personal reasons(n=3) and subjects having moved to other
regions(n=2).

Changes in hip range of motion

There were no significant differences of the average
hip ROM between each group initially. The hip ROM

improved after treatment in groups B and C only, with
greater improvement in group C, and improvement in all
groups at three months follow-up as shown in Table 1.
However, there was more improvement of hip ROM, both
flexion and external rotation in group C compared with
those in groups A and B at follow-up.

Changes in pain severity

The changes in average VAS scores for buttock and
hip pain in each group are shown in Table 2. There was
no significant difference of pain scores among all groups
initially, and these decreased significantly in each group
both after treatment and at the follow-up. However,
patients in Groups B and C showed more pain reduction
after treatment than those in Group A. Besides, Group C
showed better improvement than Group B both after
treatment and at follow-up.
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Changes in latency of H-reflex

The changes of average latency of H-reflex before
and after treatment and follow-up in all groups are shown
in Table 3. There was no significant decrease of H-reflex
latency in group A both after treatment and at follow-up.
The significant decrease of H-reflex latency was found in
Groups B and C after treatment and at follow-up.
Furthermore, more significant decrease of H-reflex
latency was found in Group C at follow-up.

Changes in TUG test

The decrease in average Timed Up and Go tests in
all groups is shown in Table 4. The average time of TUG
tests decreased after treatment in all groups. Patients in
Group A showed the least improvement in TUG test, and
Group C had significant reduction in time after treatment
and at the follow-up period. Besides, the time decreased
gradually in group C more than that in Group B at
follow-up.

B DISCUSSION [ ]

The piriformis muscle anatomically originates from
the surface of anterior sacrum, the gluteal surface of the
ilium near the posterior margin of the iliac spine, and the
capsule of sacroiliac joint.™ The muscle exits the pelvis
through the greater sciatic notch to inserts on to the
piriformis fossa of the femoral bone.”” The function of
the piriformis muscle is to provide stability of the
sacroiliac joint, to externally rotate the hip joint when the
thigh is extended, and to abduct the hip when the thigh
is flexed.®*® However, when piriformis syndrome occurs
with sciatic nerve compression, it is often underdiagnosed
and mistaken for more common conditions, such as facet
arthropathy, sacroiliitis, lumbar disc disease, and
radiculopathy,” with some cases even referred for
lumbar spinal surgery.

The conventional management of piriformis
syndrome consists of physical therapy combined with the
use of anti-inflammatory agents, analgesics, muscle
relaxants, and neuropathic pain agents to reduce
inflammation, spasm, and pain.**® Correction of
abnormal biomechanics commonly caused by posture,
pelvic obliquities, and leg length discrepancy should be

done.™ Physical therapy includes stretching techniques of
the piriformis, strengthening of the hip abductor, external
rotator and extensor to reduce strain on the piriformis,
and massage physiotherapy of the piriformis muscle. If
conservative therapy fails, other invasive techniques such
as local injection with anesthetic, steroids, or botulinum
toxin type A might be considered. Surgical decompression
in recalcitrant cases or anatomic abnormalities of the
piriformis muscle are also demonstrated.?”

In our study results, subjects in Group B showed
significant therapeutic effects in reduction of hip pain and
H-reflex latency, and increase in hip ROM and functional
performance, compared with Group A. This implies that
pain and tightness of the gluteal muscle improves after
stretching therapy and leads to better functional status, as
in improvement of TUG. Thus, the stretching exercise
therapy is important for biomechanical correction in
treating the piriformis syndrome.

The potential beneficial mechanisms of ESWT have
been studied, including direct tissue trauma and cavitation,
altered cell-membrane permeability, direct effect on
nociceptors and peripheral nerve stimulation.”®! Some
studies in animals have shown that shockwave therapy
might induce neovascularization and tendon healing by
enhancing some angiogenesis-related factors such as
eNOS, VEGF and PCNA.® After introduction of
extracorporeal shockwave therapy (ESWT) for the
treatment of nephrolithiasis, ESWT has been extended for
chronic tendinopathy and musculoskeletal disorders, such
as plantar fasciitis, epicondylitis, patellar tendinitis,
calcific and non-calcific rotator cuff tendinosis, Achilles
tendinopathy, = myofascial pain  syndrome and
fibromyalgia.®?! In  our previous studies, we
demonstrated shockwave therapy in patients with knee
osteoarthritis and cyamella formation over popliteal fossa
and patients with cervical spondylosis and nuchal
ligament calcification, which both showed significant
therapeutic effects.?"#!

The present study showed that subjects in Group C
had better improvement of hip pain and range of motion,
latency of H response, and TUG compared with those in
Groups A and B. Moreover, there were significantly better
improvements of pain score, latency of H reflex and TUG
in the follow-up period compared with those in Group B.
The improvement in H reflex latency may reflect less



pressure of the muscle on the nerve in a FAIR position
which measures a pathogenic mechanism of the
syndrome.” Besides, improvement in pain score and
TUG implied that shockwave therapy has more
significant functional effects on rehabilitation of patients
with piriformis syndrome.

In recent studies, ESWT has been proposed for
treatment of spastic muscles. Some studies have focused
on poststroke spasticity,***"! showing positive effects,
either at the muscle belly or myotendinous junction.*s
However, the mechanism and clinical efficacy of ESWT
on spasticity remains unclear. It is assumed that the
reduction in spasticity is caused by the direct action on
fibrous areas, through altering the rheological properties
of chronic hypertonic muscles and by reducing
intramuscular  connective tissue  stiffness.®**®!  The
mechanisms of ESWT on muscle tissue are still unknown
and further trials are warranted for better clarification and
recommendations.

The limitations of our study are as follows. Firstly,
the sample size was too small to examine other factors
such as age, sex, life-style factors and other associated
diseases. However, larger sample sizes are difficult to
achieve under the relatively rare incidence of piriformis
syndrome. Second, the present study lacks further
classification of severity or severity of the piriformis
syndrome. Further studies with larger numbers of
participants and with further quantitative evaluation of
functional improvement are needed.

In conclusion, ESWT is an effective adjuvant
treatment in managing patients with piriformis syndrome,
with improving pain and functional status. Conventional
rehabilitation programs combined with stretching exercise
therapy and ESWT will result in greater therapeutic

effects.
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