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Abstract

Coccygodynia, characterized by persistent pain in the coccyx area, is
a debilitating condition with limited effective treatments. We report
a case exploring the use of radial extracorporeal shockwave therapy
(ESWT) as a noninvasive treatment for chronic refractory coccygo-
dynia. A 39-year-old female patient presented with chronic coccygeal
pain unresponsive to conventional therapies. A thorough review of
the patient’s medical history, clinical presentation, and imaging find-
ings led to a diagnosis of idiopathic coccygodynia. Given her clini-
cal situation and the failure of previous interventions, radial ESWT
was considered a possible option due to its noninvasive nature and
reported success in treating other chronic musculoskeletal conditions.
Significant pain reduction and improved quality of life were observed
3 months post-treatment, as confirmed by the Visual Analog Scale
(VAS), Pain Self Efficacy Questionnaire, Oswestry Disability Index,
and Tampa Scale of Kinesiophobia scores. The beneficial effects were
confirmed even at 12 months post-treatment follow-up, suggesting ra-
dial ESWT is a promising alternative therapeutic option. The positive
outcomes in this case (though the evident limits of a case report) pro-
vide a foundation for considering radial ESWT in the broader context
of managing chronic treatment-resistant coccygeal pain.

Keywords: Coccygeal region; Caudal vertebrae; Extracorporeal
shockwave therapy; Chronic primary pain

Introduction

Coccygodynia, also known as coccydynia or tailbone pain, is
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a condition characterized by persistent pain at the coccyx, the
terminal portion of the vertebral column. This condition can
significantly impact a patient’s quality of life, affecting his/
her ability to perform daily activities and diminishing overall
well-being [1]. The pain associated with coccygodynia is often
exacerbated by sitting, transitioning from sitting to standing,
and during bowel movements. In severe cases, the pain can
be debilitating, leading to chronic disability and psychologi-
cal distress. It is a relatively common condition, but the exact
prevalence rate is not well known [2]. Factors related to the
high risk of developing coccydynia are female sex and obesity,
as body mass index (BMI) may affect how a person sits or the
amount of weight placed upon the coccyx [3]. Coccygodynia is
five times more common in females than in males; the higher
incidence in women is often attributed to anatomical differenc-
es, such as a broader pelvis and greater posterior tilt of the coc-
cyx, as well as trauma related to childbirth [2]. The etiology of
coccygodynia can be multifactorial. Common causes include
trauma (such as falls or direct blows to the tailbone), repeti-
tive strain or prolonged sitting on hard surfaces, degenerative
changes in the coccygeal joint, and childbirth-related injuries
[4]. Less commonly, coccygodynia can be secondary to local
infections, tumors, or referred pain from lumbar spine patholo-
gies. In some cases, coccygodynia can be idiopathic, with no
identifiable cause [3]. The pathophysiology of coccygodynia
involves inflammation, mechanical instability, or hypermobil-
ity of the coccyx. Inflammatory responses may occur due to
local trauma or repetitive stress; hypermobility or instability of
the coccyx can result from ligamentous laxity or joint degen-
eration, causing abnormal movement and subsequent pain. Ad-
ditionally, changes in the surrounding musculature, such as the
pelvic floor muscles, can contribute to coccygeal pain through
altered biomechanics and muscle tension [5]. The manage-
ment of coccygodynia typically begins with conservative ap-
proaches, but this condition is often unresponsive, and a gold
standard is still lacking [6]. Radial extracorporeal shockwave
therapy (ESWT) might be considered a possible option due to
its reported success in treating other chronic musculoskeletal
conditions [7]. Only a few studies have investigated the role
of ESWT in the management of coccygodynia, but there is no
standardized protocol in terms of shots and doses and none of
them have assessed the psychological implications.

Given this background, we report a case of chronic re-
fractory coccygodynia presenting a detailed account of radial
ESWT in the conservative management of this pathology.
By documenting the patient’s clinical presentation, treatment
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course, and outcomes (in terms of pain, function, and psycho-
logical impact), this report seeks to provide insights into the
potential benefits and limitations of radial ESWT for manag-
ing coccygeal pain.

Case Report

A 39-year-old female (with a BMI of 20.7) presented with a
2-year history of severe coccygeal pain. The pain, described as
sharp, persistent, and sometimes throbbing, was significantly
aggravated by activities such as sitting or standing from a seated
position. The pain intensity was assessed with the Visual Analog
Scale (VAS) reporting a score of 7/10 and with the Pain Self
Efficacy Questionnaire (PSEQ) reporting a score of 11 (range
0 - 60, higher scores indicate greater self-efficacy). The patient
reported a significant impact on her quality of life, including dif-
ficulty performing daily activities, decreased mobility, and emo-
tional distress due to chronic pain. The pain affected her ability
to perform her job, which required prolonged periods of sitting,
leading to frequent absenteeism and reduced productivity. So-
cially, she experienced difficulty participating in family activi-
ties and recreational pursuits, leading to feelings of isolation
and frustration. The chronic nature of her pain also contributed
to disturbed sleep patterns, resulting in fatigue and decreased
overall well-being. The Oswestry Disability Index (ODI) score
was 30/50 (moderate disability) and the Tampa Scale of Ki-
nesiophobia (TSK) was 46 (range 0 - 52). In both these rating
scales, a higher score reflects a worse outcome. Further inquiry
into the patient’s history revealed no prior trauma to the coc-
cygeal region, no recent childbirth, and no significant changes
in weight that could have contributed to her condition. Previous
interventions included multiple courses of nonsteroidal anti-
inflammatory drugs (NSAIDs), which provided minimal pain
relief and caused gastrointestinal discomfort. Physical therapy
had focused on pelvic floor strengthening, but the benefits were
short-lived, with pain returning shortly after each session. The
patient’s overall health was otherwise unremarkable, with no
chronic illnesses or other significant medical conditions. She
had no previous history of psychological disorders, although the
persistent pain had led to symptoms of anxiety and mild depres-
sion, for which she was not on medication. Her personal and
family medical histories were also non-contributory to her cur-
rent condition. The Depression Anxiety Stress Scale-21 (DASS-
21) was administered at this phase to assess the psychological
impact of this persistent clinical condition (depression score: 9
- moderate level; anxiety score: 5 - mild level; stress score: 10 -
moderate level).

Physical examination revealed localized tenderness over
the coccyx, with no palpable masses or visible deformities.
The patient exhibited pain upon palpation of the sacrococcy-
geal junction and discomfort during rectal examination, which
further localized the pain to the coccygeal area. Neurological
examination was unremarkable, with no signs of radiculopathy
or neurological deficits. The patient’s gait and posture were
also assessed, revealing a tendency to avoid direct pressure
on the coccyx by leaning forward while sitting and shifting
weight frequently.

Figure 1. Sagittal MRI sacrococcygeal spine of the 39-year-old female
patient affected by coccygodynia showing dehydrated L5S1 disc (withe
arrow) with minimal posterior bulge (white dotted line arrow). No abnor-
malities were found on the tail bone (red arrow). On clinical examina-
tion, no lumbar pain or functional limitation of the lumbosacral spine
was reported. MRI: magnetic resonance imaging.

Imaging studies included pelvic radiographs and a mag-
netic resonance imaging (MRI) of the sacrococcygeal segment
to rule out other potential causes of pain, such as tumors, in-
fections, or significant degenerative changes. Anteroposterior
and Maigne’s lateral dynamic X-rays of the lumbar spine and
coccyx were performed to evaluate coccyx alignment; these
excluded any dislocation or dynamic instability [8, 9]. MRI re-
vealed no significant abnormalities that could account for the
severity of the symptoms (Fig. 1). A thorough review of the
patient’s medical history, clinical presentation, and imaging
findings led to a diagnosis of idiopathic coccygodynia.

The lack of response to conventional treatments indicated
a need for alternative therapeutic approaches. The patient was
selected for radial ESWT after extensive discussions about the
potential benefits, risks, and the current lack of effective re-
lief from previous conventional treatments. Given her chronic,
idiopathic coccygodynia and the failure of previous interven-
tions, radial ESWT was considered a possible option due to its
noninvasive nature and reported success in the management
of coccygodynia itself [10], and other chronic musculoskeletal
conditions such as plantar fasciopathy and lateral elbow epi-
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Table 1. Stretching and Mobility Exercises for Maintaining Flexibility and Promoting Circulation in the Coccygeal Region Scheduled

for the Patient

Exercise Description

Duration/repetitions

Pelvic tilts

Lie on your back with your knees bent and feet flat on the floor. Tilt your

8 - 10 repetitions

pelvis upward to flatten your lower back against the floor, then return to start.

Cat-cow stretch

Start on hands and knees. Inhale to arch your back (cow pose), exhale

8 - 10 repetitions

to round your back (cat pose), moving slowly between positions.

Hold for 20 - 30 s, repeat as needed

Child’s pose Kneel with big toes touching and knees apart. Sit back on your heels,
extend your arms forward, and lower your torso to the ground.
Seated forward fold  Sit with legs extended. Hinge at the hips to lean forward, reaching

towards your toes while keeping your back straight.

Knee-to-chest stretch  Lie on your back and bring one knee towards your chest, clasping your

Hold for 15 - 30 s,
repeat 2 - 3 times

Hold each stretch for 20 - 30 s

hands around the shin. Repeat with the opposite leg or both knees together.

Piriformis stretch

Sit with legs extended, and cross one ankle over the opposite

Hold each side for 15 -30s

knee. Lean forward gently to stretch the hip and glutes.

Hip circles

Stand with feet shoulder-width apart, hands on hips. Make

10 circles in each direction

slow, controlled circles with your hips in both directions.

condylopathy [7]. We decided to perform radial ESWT con-
sidering this approach is less invasive than other alternative
procedures (ganglion impair block, local injections, radiofre-
quency ablation (RFA), coccygectomy).

After discussing various treatment options, including the
potential benefits and risks, the patient consented to a therapeu-
tic approach with radial ESWT. The procedure was conducted
by a physiotherapist (with 15 years of experience) using a ra-
dial shockwave device specifically designed for musculoskel-
etal applications (Zimmer EnPuls 2.0 - Zimmer MedizinSys-
teme GmbH, Neu-Ulm, Germany). The patient was positioned
comfortably on a treatment table to allow optimal access to
the coccygeal region. A coupling gel was applied to facilitate
the transmission of shockwaves through the skin and into the
underlying tissues.

Treatment parameters included a frequency of 5 Hz and an
energy flux density of 1 bar. Each session involved the delivery
of 2,500 shocks, with adjustments based on patient feedback
and tolerance, and treatments were administered once weekly
for 5 weeks. These parameters were set based on the experi-
ence of our authors with previous cases of coccygodynia and
mirror those utilized in similar radial ESWT research [11, 12].
The patient was monitored for adverse effects such as bruising,
swelling, or increased pain, and was encouraged to maintain
a pain diary to track symptoms and response to therapy. No
significant adverse effects were reported.

Following each ESWT session, the patient was advised to
avoid strenuous activities and prolonged sitting for the remain-
der of the day to prevent exacerbation of symptoms. Gentle
stretching and mobility exercises were recommended to main-
tain flexibility and promote circulation in the coccygeal region
(Table 1). The patient was also encouraged to use a cushioned
seating pad to alleviate pressure on the coccyx during daily
activities.

Pain levels were assessed using the VAS and PSEQ, func-
tional disability levels using the ODI questionnaire, and the
patient’s fear of movement of re(injury) using the TSK before

the first session and during follow-up visits at 3, 6, and 12
months post-treatment. The DASS-21 questionnaire was ad-
ministered at each follow-up to assess the psychological im-
plications of this condition. After completing the five ESWT
sessions, the patient reported a significant reduction in pain.

At the 3-month follow-up, the patient showed significant
improvement in all clinical scores, indicating sustained pain
relief achieved after the ESWT. She reported being able to
do daily activities that had previously been challenging, such
as sitting comfortably for long periods, which was particu-
larly beneficial for her office-based job. She also noted a de-
crease in the frequency and severity of pain flare-ups, which
had previously been triggered by prolonged sitting or sudden
movements. The patient reported better quality of life and bet-
ter sleep, formerly disrupted by chronic pain. She was able
to sleep through the night without waking due to discomfort,
contributing to better overall health and daily functioning.
Functionally, the patient demonstrated improved mobility and
a greater range of motion in her lower back and pelvic region.
Physical examinations at this stage showed reduced tenderness
over the coccygeal area.

At the 12-month follow-up, the patient continued to ex-
perience sustained pain relief. Her VAS score reduced to 1/10,
her ODI score reduced to 1/50 (no disability), PSEQ and TSK
scores improved respectively to 54 and 26, and she reported a
high level of satisfaction with the treatment outcomes. The pa-
tient resumed normal social activities and hobbies that she had
previously abandoned. Her emotional well-being significantly
improved, with reduced anxiety and depression symptoms
related to chronic pain. These clinical results on the psycho-
logical side were confirmed by the progressive evolution of
the DASS-21 score to normal levels at 12 months (depression
score: 2; anxiety score: 0; stress score: 2). All data are reported
in detail in Figures 2-4.

Additionally, the patient reported no adverse effects from
the ESWT sessions. The absence of side effects contributed
to her positive perception of the therapy and willingness to
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Figure 2. Changes in the pain perception measured with VAS (a) and PSEQ (b). The reduction in pain was already evident at 3
months and continued to improve until the last follow-up. VAS: Visual Analogue Scale; PSEQ: Pain Self Efficacy Questionnaire.

recommend it to others with similar conditions. The improve-
ments in pain and functionality translated into significant en-
hancements in the patient’s overall quality of life. She reported
greater productivity at work, fewer days off due to pain, and
increased engagement in both professional and personal ac-
tivities. The reduction in pain-related disability allowed her to
perform daily tasks with ease and confidence, fostering a sense
of normalcy that had been disrupted by her chronic condition.
Emotionally, the patient experienced a reduction in stress and
an improvement in mood. The alleviation of chronic pain
played a crucial role in decreasing her anxiety and depressive
symptoms, which were secondary to the persistent discomfort.
The positive changes in her emotional state were corroborated
by her family members, who noted her increased participation
in family activities and social interactions. The patient ex-
pressed gratitude for the significant improvement in her condi-
tion, which had been unresponsive to previous treatments. She
noted that the pain relief and functional gains achieved with
radial ESWT far exceeded her expectations, given her long
history of refractory coccygodynia.

Discussion
This study reports the efficacy of radial ESWT for treating

0oDI

PRE 3 MONTHS 6 MONTHS 12 MONTHS

chronic idiopathic coccygodynia, revealing significant reduc-
tions in pain and improvements in functional outcomes for a
patient unresponsive to other conventional treatments. The rig-
orous monitoring of outcomes through standardized measures
to assess pain, functional disability and limitations, and fear of
movement due to chronic pain provided a reliable and struc-
tured evaluation of the treatment’s effectiveness over time.
Furthermore, by documenting not just the physical outcomes
but also the psychological impacts of chronic pain, the study
offered a holistic view of patient health, addressing both the
physical and emotional dimensions of pain. This could be con-
sidered one of the key points of this case report.

The management of coccygodynia typically begins with
conservative approaches [5]. First-line treatments include the
use of NSAIDs to reduce inflammation and alleviate pain.
Alternatively, simple analgesics such as acetaminophen can
provide pain relief, but their effectiveness varies among in-
dividuals. Other noninvasive interventions include the use of
cushioned seating pads to relieve pressure on the coccyx and
lifestyle modifications to avoid prolonged sitting. Using spe-
cially designed cushions to alleviate pressure on the coccyx
while sitting can provide significant relief. Ergonomic adjust-
ments in seating arrangements are also recommended. A study
by Li et al showed the effects of the seat cushion contour and
the sitting posture on surface pressure distribution and comfort

TSK

67

4/

27

17

b

PRE 3 MONTHS 6 MONTHS 12 MONTHS

Figure 3. Trends over time of the ODI (a) and TSK (b). Each score shows improved results over time. ODI: Oswestry Disability

Index; TSK: Tampa Scale of Kinesiophobia.
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Figure 4. Trends over time of the DASS-21: stress score (a), depression score (b) and anxiety score (c). The charts show an
improvement from a psychological perspective as well, with a reduction to normal levels of anxiety and stress at the 3-month
follow-up, and to normal levels in each sub-scale at the final follow-up. DASS-21: Depression Anxiety Stress Scale-21.

during seated work. They found that proper contour design can
improve pressure distribution during seating and increase the
perception of comfort, thus contributing to pain reduction [13].
Physical therapy focusing on pelvic floor rehabilitation, pos-
tural adjustments, and core strengthening exercises can help
improve function and reduce discomfort. Scott et al reported
significant pain reduction in patients undergoing pelvic floor
rehabilitation, highlighting its role in managing coccygodynia
associated with pelvic floor dysfunction [14]. Seker et al and
Nourani et al found that manual manipulation and mobiliza-
tion techniques targeting the sacrococcygeal joint can provide
pain relief for some patients [15, 16]. For patients who do not
respond adequately to conservative measures, more invasive
treatments may be considered. These include local corticoster-
oid injections to reduce inflammation and provide temporary
pain relief, nerve blocks, and, in refractory cases, coccygec-
tomy (surgical removal of the coccyx) [17]. However, these
invasive procedures carry risks and may not provide long-term
relief. Local injections, including corticosteroids and local an-
esthetics, are commonly used to provide temporary relief from
pain. Finsen et al reviewed the efficacy of corticosteroid injec-
tions, finding that their effect on coccygodynia is moderate,
possibly because of the use of modest doses of the drugs. Even
so, they seem worthwhile as they are easily and quickly per-
formed, with rare complications. They concluded that if the
choice is between injections of betamethasone or triamcinolo-
ne, the latter should be selected [18]. An alternative procedure
to corticosteroid injections involves injecting a local anesthetic
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and/or steroid into the ganglion impar. Nasiri et al report-
ed significant pain reduction in patients receiving this
treatment [19]. RFA involves the use of heat generated
by radio waves to ablate the nerves transmitting pain sig-
nals from the coccyx. A study by Chen et al demonstrated
that RFA could provide long-term pain relief for patients
with chronic coccygodynia, with minimal side effects
[20]. Surgical removal of the coccyx (coccygectomy) is
considered a last resort for patients with intractable pain
unresponsive to conservative and interventional treat-
ments. In a study performed by Perna et al, the authors
retrospectively examined 21 patients treated with coccy-
gectomy showing significant improvements in disability
and quality of life measures, with minimal complications,
with only one case of superficial wound infection [21].
Given the limitations of conventional treatments, there
is a growing interest in exploring alternative therapeutic
options for coccygodynia. One such emerging therapy is
ESWT. This case report demonstrates the potential ef-
ficacy of radial ESWT in treating chronic coccygodynia,
a condition that is often difficult to manage with con-
ventional therapies. The mechanisms by which ESWT
may alleviate pain include mechanical disruption of pain
pathways, increased local blood flow, and stimulation of
tissue regeneration processes. Several hypotheses have
been proposed based on current understanding, assuming
mechanical, biological, neurological, and anti-inflamma-
tory effects. The shockwaves generated during ESWT
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can produce microtrauma in the targeted tissues, leading
to cellular responses that promote tissue repair and regen-
eration. This mechanical stimulation can disrupt pain signal-
ing pathways and reduce pain perception. Moreover, ESWT
has been shown to increase the expression of growth factors
such as vascular endothelial growth factor (VEGF) and trans-
forming growth factor-beta (TGF-f), which play crucial roles
in angiogenesis and tissue healing. Enhanced blood flow and
nutrient delivery to the affected area can accelerate the heal-
ing process and reduce inflammation. ESWT may modulate
the activity of nociceptors and reduce the transmission of pain
signals to the central nervous system. This neuromodulation
effect can result in decreased pain sensitivity and improved
pain tolerance. Lastly, ESWT has been reported to reduce lev-
els of pro-inflammatory cytokines and increase the production
of anti-inflammatory mediators. This shift in the inflamma-
tory milieu can contribute to pain relief and improved tissue
health [22]. These combined peripheral and central effects can
help “desensitize” the nervous system, making it particularly
relevant in idiopathic chronic musculoskeletal pain driven by
central sensitization rather than overt tissue damage.

While ESWT has been extensively studied for conditions
such as plantar fasciitis and lateral epicondylitis, its use in
coccygodynia remains relatively unexplored. In the context
of coccygodynia, a few case reports and small-scale studies
have indicated positive outcomes with ESWT. For instance,
in a study by Sah et al, both patients treated with focused
ESWT and those treated with radial ESWT showed significant
improvements in pain and function compared with baseline
measurements. According to the results of their study, radial
ESWT would appear to be more effective in the treatment of
coccydynia [23]. A prospective study on 14 patients performed
by Lota et al similarly affirms the safety and efficacy of ra-
dial ESWT in managing coccydynia. The treatment alleviated
pain in all patients; no recurrence of symptoms was reported
during follow-up with a positive correlation between symptom
duration and the number of treatment sessions [10]. Ahadi et
al prospectively compared the efficacies of ESWT and corti-
costeroid injections (34 patients randomized into two groups).
In the ESWT group, patients received radial shockwave for
three weekly sessions. The other group received an injection
of steroid in the tip of the coccyx or sacrococcygeal junction.
The VAS score was significantly decreased in all follow-ups in
both groups. According to the results of this study, ESWT has
proved to be an effective intervention in patients with coccy-
dynia with more long-lasting efficacy than steroid injections in
terms of pain relief over 6 months of observation [11].

The findings of these studies align with the outcomes
observed in the present case, where the patient experienced
substantial pain reduction and enhanced quality of life follow-
ing ESWT. This growing body of evidence supports the hy-
pothesis that ESWT may be a viable alternative for managing
refractory coccygodynia.

This case report is inherently limited by its single-subject
design. As a case report, it lacks the statistical power and gen-
eralizability that larger studies provide. The findings, while
promising, cannot be extrapolated to a broader population
without further investigation. The absence of a control group

also means that it is difficult to attribute the observed improve-
ments solely to ESWT; other factors such as placebo effects or
spontaneous recovery could have contributed to the patient’s
progress. Another limitation is the relatively short follow-up
period. While the patient reported significant pain relief and
functional improvement up to 12 months post-treatment, the
long-term sustainability of these benefits remains unknown.
Chronic pain conditions like coccygodynia often have fluctu-
ating courses, and longer-term follow-up is necessary to deter-
mine if ESWT can provide lasting relief or if repeated treat-
ments are required. The subjective nature of pain assessment
is another potential limitation. The use of the VAS provides a
measure of pain intensity, but it is inherently subjective and
can be influenced by various factors including the patient’s
psychological state and expectations. Anyway, the use of a
standardized measure of functional evolution, such as the ODI
index, has provided further confirmation of the therapeutic ef-
fects of ESWT.

To build on the findings of this case report, future re-
search should focus on conducting randomized controlled tri-
als (RCTs) with larger sample sizes. Future research should
also explore the optimal treatment parameters for ESWT, in-
cluding the frequency, intensity, and number of sessions re-
quired to achieve maximal therapeutic benefit. Comparative
studies evaluating different ESWT protocols can help identify
the most effective treatment regimens. Research should also
explore the cost-effectiveness of ESWT compared with other
treatment options for coccygodynia. Economic evaluations can
help determine the value of ESWT in the healthcare system
and inform clinical decision-making and policy development.
Lastly, studies investigating potential predictors of response
to ESWT, such as demographic factors, pain characteristics,
and baseline functional status, would be valuable. Identifying
which patients are most likely to benefit from ESWT can help
tailor treatments to individual needs and improve overall treat-
ment outcomes.

Learning points

This case report demonstrates that radial ESWT can be a
promising noninvasive alternative in chronic refractory coc-
cygodynia.

The report (although limited by its single-subject design)
emphasizes the importance of a holistic approach, using stand-
ardized tools to measure physical disability, pain perception,
fear of movement, and emotional distress
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