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ABSTRACT

Background Coccydynia is one of the most overlooked

symptoms in clinical practice. The diagnosis and radiologic

findings of traumatic coccyx can be more easily detected un-

less it is delayed and postponed. For idiopathic coccydynia,

which accounts for one third of cases, patients present with

long-standing pain and multiple physician visits.

Method The keywords coccyx, coccydynia, coccygodynia

were searched in PubMed, Embase, Scopus databases in the

last 5 years. Research articles, reviews and case reports were

analyzed. The studies conducted in the last 5 years were pres-

ented under the headings of etiology, radiologic assessment,

interventional and surgical treatments.

Results and Conclusion The first step is dynamic X-ray of the

coccyx in standing and sitting position. In this way, morpholo-

gic parameters and hypermobility causing idiopathic coccydy-

nia can be evaluated. Morphologic and morphometric

features of the coccyx described in previous CT and MR stud-

ies have explained the relationship with coccydynia. The key

features are as follows: Type II coccyx morphology, subluxa-

tion of the intercoccygeal joint, presence of bony spicules.

Knowledge of these definitions as well as the differential diag-

nosis in this anatomical region will help in reaching the correct

diagnosis. The treatment of coccydynia is stepwise like the

diagnosis. Conservative treatments are initiated first. Manipu-

lations, ganglion impar block, injections, radiofrequency and

shock treatments and finally coccygectomy are treatment

methods reported. Radiologists should not overlook this

region and should be familiar with the coccyx’s morphologic

appearance and the sacrococcygeal region’s differential

diagnosis.

Key points
▪ The etiology of coccydynia usually includes trauma,

obesity and female sex, special coccyx morphology, and

coccygeal hypermobility.

▪ Coccyx fractures are defined into three groups as flexion

type 1, compression type 2, and extension type 3.

▪ When evaluating coccydynia, the first step is a dynamic

X-ray examination of the coccyx in standing and sitting

position.

▪ Hypermobility is defined as more than 25% posterior

subluxation while sitting or more than 25° flexion while

sitting.

▪ More than 35° posterior subluxation is considered signifi-

cant hypermobility.

Citation Format
▪ Sukun A, Cankurtaran T, Agildere M et al. Imaging findings

and treatment in coccydynia – update of the recent study

findings. Fortschr Röntgenstr 2024; 196: 560–572

ZUSAMMENFASSUNG

Hintergrund Die Kokzygodynie ist eines der am häufigsten

übersehenen Symptome in der klinischen Praxis. Die Diagnose

und der radiologische Befund eines traumatischen Steißbeins

Review
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können leichter erkannt werden, wenn sie nicht verzögert

und aufgeschoben wird. Bei der idiopathischen Kokzygodynie,

die ein Drittel der Fälle ausmacht, präsentieren sich die Patien-

ten mit lang anhaltenden Schmerzen und zahlreichen Arztbe-

suchen.

Methode Mit den Stichwörtern coccyx, coccydynia, coccy-

godynia wurden die Datenbanken PubMed, Embase und

Scopus in den letzten 5 Jahren durchsucht. Es wurden

Forschungsartikel, Übersichtsarbeiten und Fallberichte

analysiert. Die in den letzten 5 Jahren durchgeführten Studien

werden unter den Überschriften Ätiologie, radiologische

Beurteilung, interventionelle und chirurgische Behandlungen

vorgestellt.

Ergebnisse und Schlussfolgerungen Der erste Schritt ist

eine dynamische Röntgenaufnahme des Steißbeins in stehen-

der und sitzender Position. Auf diese Weise können die

morphologischen Parameter und die Hypermobilität, die die

idiopathische Steißbeinerkrankung verursacht, beurteilt wer-

den. Morphologische und morphometrische Merkmale des

Steißbeins, die in früheren CT- und MR-Studien beschrieben

wurden, haben den Zusammenhang mit der Kokzygodynie

erklärt. Die wichtigsten Merkmale sind die folgenden: Typ II

Steißbein Morphologie, Subluxation des Intercoccygealge-

lenks, Vorhandensein von knöchernen Spicula. Die Kenntnis

dieser Kriterien sowie der Differentialdiagnosen in dieser ana-

tomischen Region hilft, die richtige Diagnose zu stellen. Die

Behandlung der Kokzygodynie erfolgt schrittweise wie die

Diagnose. Zunächst werden konservative Behandlungen ein-

geleitet. Als Behandlungsmethoden werden Manipulationen,

Ganglion-Impar-Blockaden, Injektionen, Radiofrequenz- und

Schockbehandlungen und schließlich die Kokzygektomie ge-

nannt. Radiologen sollten Befunde in dieser Region nicht

übersehen und mit dem morphologischen Erscheinungsbild

des Steißbeins und der Differentialdiagnose der Sakrokozy-

gealregion vertraut sein.

Kernaussagen
Die Ätiologie der Kokzygodynie umfasst in der Regel Trauma,

Adipositas und weibliches Geschlecht, spezielle Morphologie

des Steißbeins, sowie Hypermobilität des Steißbeins.

▪ Steißbeinfrakturen werden in drei Gruppen eingeteilt:

Flexionstyp 1, Kompressionstyp 2 und Extensionstyp 3.

▪ Bei der Beurteilung einer Steißbeinfraktur ist der erste

Schritt eine dynamische Röntgenuntersuchung des

Steißbeins in stehender und sitzender Position.

▪ Hypermobilität ist definiert als mehr als 25% posteriore

Subluxation im Sitzen oder mehr als 25° Flexion im Sitzen.

▪ Eine hintere Subluxation von mehr als 35° gilt als signifi-

kante Hypermobilität.

Introduction

Coccydynia occurs when the coccyx (or tailbone) segment of the
spine is affected by various pathologies. The most common cause
of coccydynia is trauma, although nontraumatic and idiopathic
causes have also been observed. Traumatic causes include fracture,
dislocation, and instability; nontraumatic causes include bone pro-
trusion in the distal coccyx, Tarlov cysts, cancer, abnormal flexion
or extension, arthritis, and osteomyelitis [1]. Sympathetic nervous
system pain, reflected pain from various muscles, somatization,
and psychological disorders may cause idiopathic pain [2].

Hypermobility and subluxation of the coccyx can cause coccy-
dynia, as can variations in coccyx morphology. No clear incidence
or prevalence has been reported for coccydynia and the condition
accounts for less than 1% of all back pain, although its prevalence
in women is approximately five times higher than in men. It is
usually seen in people over 40 years of age, but it also affects
those in other age groups. Increased BMI and two or more vaginal
deliveries increase one’s risk of experiencing the condition [3].

Cases of coccydynia are usually self-limiting within six months
and resolve with little medical treatment. However, other cases
are characterized by severe chronic pain that limits daily activities
and the difficulty of determining appropriate treatment. Patients
often report that there is no specific diagnosis and that clinicians
do not attach much importance to this condition. Thus, available
diagnostic and treatment options should be evaluated. Treatment
generally includes oral and topical medications, injections for
pain, and a surgical procedure called coccygectomy [4, 5].

The aim in this article is to present a review of the radiologic
findings in the current literature regarding possible causes of
coccydynia and to underscore the necessity of examining the coc-
cygeal bone while investigating pathologies in the sacral region.

Methods

The PubMed, Embase, and Scopus databases were searched for
literature from the last five years using the keywords coccyx, coc-
cydynia, and coccygodynia. 122 articles were found. Four reviews,
six research articles, and ten case reports were included in the
anatomy and etiologies section. The radiologic evaluation section
included six research articles and one case report; the interven-
tional procedures section included eight research articles, two
case reports, and one systematic review (189 patients); the surgi-
cal section included seven research articles, one review
(826 patients), and one systematic review and meta-analysis
(1,980 patients). Research articles with more than 100 patients
were included. Out of a total of 47 references, 23 articles were
related to radiologic imaging.

Anatomy

The coccyx usually comprises four segments, although it can have
three (13%) or five (11%) segments. Posterior to the fifth sacral
segment, the sacral hiatus and the transverse processes of the
first segment of the coccyx are important anatomical structures
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to find the sacrococcygeal joint. Additionally, the posterior sacral
and coccygeal horns can be used to recognize the sacrococcygeal
joint (SCJ). The sacrococcygeal horns can fuse, and there is signif-
icant variation in the segmentation of the intercoccygeal joints
(ICJs). Anterior to the sacrum and coccyx is the presacral fascia,
which inferiorly fuses with the rectosacral ligament and is called
theWaldeyer fascia. The ganglion impar is an anatomical structure
that has an important role in the development of pelvic and coc-
cygeal pain [1, 6]. ▶ Fig. 1 presents an anatomical illustration of
the coccyx.

Etiology

The etiology of coccydynia usually includes trauma, obesity,
female sex, a special coccyx morphology, coccygeal hypermobili-
ty, and discogenic pain. Normal static and dynamic radiographs
and computed tomography (CT) images are preferred for evaluat-
ing radiologic features, although dynamic imaging and magnetic
resonance imaging (MRI) scans are also useful. Treatment consists
of ergonomic adaptations, manual and physical therapies, injec-
tions, nerve blocks, and surgery [7].

Trauma

Trauma and related coccyx fractures have an important role in the
causes of coccydynia. ▶ Fig. 2 portrays a coccyx fracture, the ven-
tral deviation of the fracture, and the absence of pathologic signal
change in a post-resection MRI examination of the coccyx. Coccy-
dynia is typically chronic and may have a triggering cause that is

difficult to identify, although a history of direct injury to the coc-
cyx and immediate onset of coccygeal pain suggests a causal link
between coccygeal pain and trauma from waterslides (and water
channels). These cases indicate that coccygeal trauma from
waterslides can exacerbate existing coccygeal pain or cause new-
onset coccygeal pain in previously asymptomatic individuals [8].
High-energy trauma with anterior coccyx displacement may be
accompanied by cerebrospinal fluid leakage and bladder dysfunc-
tion; here, surgical intervention could decompress and stabilize
the contused neural structures [9]. Researchers analyzed 104 pa-
tients with coccyx fractures and classified the fractures in three
groups according to mechanism: flexion, compression, and ex-
tension. Flexion fractures are self-limiting, while compression
and extension fractures are mostly unstable [10]. Compression
fractures have been reported to occur when Co2 vertebrae are
square or cuneiform or when Co3 vertebrae are long and straight.
Extension fractures, characterized by the separation of the frag-
ments over time, have occurred in obstetric cases. ▶ Fig. 3, 4 por-
tray fracture cases in static sagittal coccyx radiography and CT ex-
aminations. Some traumatic events, such as a fall, may dislocate
the coccyx or SCJ and may cause coccydynia. Dislocations of the
SCJ are rare and are usually treated conservatively [11]. ▶ Fig. 5
presents cases of coccyx dislocation.

Idiopathic

Gupta et al. [12] report that the intercoccygeal angle (ICA) de-
creases with age and is a possible cause of idiopathic coccydynia.
Pelvic floor muscle dysfunction is one of the most important etiol-
ogies of coccydynia. Biofeedback is a method for controlling and
strengthening the pelvic floor muscles, although it has been in-
vestigated as a treatment modality, and researchers have conclu-
ded that it does not lead to further improvement in pain or quality
of life in patients with coccydynia [13].

Hypermobility

When evaluating coccydynia, dynamic (sitting and standing) lat-
eral radiographs are evaluated. Hypermobility is defined as more
than 25% posterior subluxation while sitting or more than 25° of
flexion while sitting. More than 35° is considered to be significant
hypermobility. In dynamic radiographs, the coccyx is divided into
four groups: rigid coccyx, normal mobile coccyx (5°–25° of flexion
or extension), hypermobile coccyx (more than 25° of flexion), and
luxation. In luxation, the coccyx is displaced posteriorly in the
sitting position, and spontaneous reduction occurs in the stand-
ing position. Luxation and significant hypermobility are patholog-
ic [6]. If patients have malignancy due to stress or an inflamma-
tory response due to coccyx hypermobility, then differentiation
from metastasis is important. ▶ Fig. 6 displays the features of
stress and inflammatory responses in the coccyx in a patient with
a history of malignancy, and ▶ Fig. 7 illustrates coccygeal metas-
tasis, fluid accumulation in the coccygeal bursa, and coccydynia
due to sacral mass.

▶ Fig. 1 shows the anatomical representation of the coccyx on a
3D tomography image.The transverse processes of the coccyx 1
vertebra (yellow mark), coccygeal horns (red mark), sacral horns
(blue mark) and sacral hiatus (green mark) are important anatomi-
cal structures to find the sacrococcygeal joint.
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▶ Fig. 3 Coccyx fractures a Cortical irregularity consistent with fracture in a patient with persistent coccyx fracture after a fall b Cortical irregularity
in the distal coccyx consistent with fracture c Flexion fracture of Co 1 vertebra.

▶ Fig. 2 Coccyx fracture a Lateral radiograph shows an intervertebral fracture of the caudal part of the os coccyx. b In the coccyx fracture, the
ventral deviation of the last segment is approximately 40° with a step formation of approximately 5mm. c There is no pathologic signal change in
the area of the resected end of the coccyx.
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▶ Fig. 4 Fracture cases: a–f Post-traumatic coccyx fractures g Nondisplaced fracture after trauma in a patient with coccygeal spicule h Sacral
fracture after trauma.

▶ Fig. 5 Dislocation cases a Dorsal dislocation between Co1 and 2 in a patient who fell on the hip 4 weeks ago. No evidence of fracture. b In the
lateral radiograph taken in the patient after the fall, the distal part of the coccyx was luxated 7mm posteriorly. c Sagittal CT image shows disloca-
tion between Co2–3. d Sagittal CT image shows dislocation between Co1–2.
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Intrapartum Coccygeal Fracture
and Postpartum Coccydynia

Discussions of intrapartum coccygeal fractures are rare in the lit-
erature, and only two cases have been reported. However, coccy-
geal fracture is an important consideration in the early diagnosis
of postpartum coccydynia [14] because the coccyx is surrounded
by sacrococcygeal ligaments that support movements, and the
coccyx may elongate during labor to provide more space for the
fetus. In the intrapartum period, a fracture can easily be missed
due to nonspecific symptoms, but attention should be paid to lo-
calized pain that is aggravated when the patient sits on hard sur-
faces or changes posture. A coccyx fracture is one of the most
common and undetected comorbidities in chronic pain disorders,
such as fibromyalgia; one case was diagnosed after 14 months of
pain [15]. During labor, the fetal head usually pushes the coccyx
backward, resulting in a posterior dislocation, whereas increased
coccyx pain in the prone position may indicate an anterior sub-
luxation. A coccyx anterior subluxation associated with vaginal de-
livery should be suspected when women present with persistent
pain in the buttocks and a physical examination reveals localized
tenderness in the coccyx [16].

Tumors and Lesions

Tumors and lesions in the coccyx region can cause coccydynia,
and perineural cysts without space-occupying lesions in the
pericoccygeal region may cause coccydynia. ▶ Fig. 8 illustrates
coccydynia caused by perineural cysts. Sclerosing epithelioid fi-
brosarcoma (SFE), which is a rare type of coccygeal tumor, has
been reported in only 100 cases in the literature. Although histo-
logically low-grade, SFE is a clinically aggressive malignancy. Con-
sequently, a radiologic evaluation should be performed on every
patient with coccydynia rather than treating all instances as idio-
pathic. A rectal duplication cyst can also cause pain in the coccy-
geal region [17]. The etiology of non-idiopathic coccydynia may
include carcinoid tumors, sacrococcygeal teratomas, sacral giant
cell tumors, epithelial cysts, dermoid cysts, and nodular rheuma-
toid arthritis [18, 19]. Coccydynia caused by lesions and diseases
developing around the coccyx is portrayed in ▶ Fig. 9. Autonomic
nervous system neoplasms called paragangliomas are typically lo-
cated in the adrenal and extra-adrenal regions. Neurologic com-
plaints, such as back discomfort and paraparesis with or without
radiculopathy, are the most typical signs of filum terminale para-
gangliomas. Patients may sporadically exhibit coccydynia without
any neural signs [20].

▶ Fig. 6 Coccyx stress or inflammatory response: 64-year-old female patient with triple negative breast cancer diagnosed in 2016. She has
increasing coccydynia for the last 4 months. No history of trauma. a Sagittal T1-weighted MR examination shows no bone lesion suspicious for
metastasis. Os coccyx has 4 segments and anterior angulation is observed distally. b Separation between Co1 and Co2 segments measured
2.5mm. c There is an angle of 116 degrees between Co1 and distal segments. d–e Post-contrast fat-suppressed images show contrast enhance-
ment. f Bone scintigraphy shows increased activity at the level of the Os coccyx, which is not compatible with metastasis.
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Radiologic Assessment

In patients with a clinical picture of coccydynia and persistent
pain, lateral coccygeal radiography may be normal or ignored.
Therefore, additional imaging modalities should be used in
patients with persistent coccydynia [21]. Static projection radio-
graphy imaging findings may be normal in patients with coccydy-
nia who do not respond to conservative treatment. Scientists
compared normal and abnormal radiologic findings to assess
long-term postsurgical outcomes in patients with refractory
coccydynia, concluding that surgery failed in 24 % of patients
with normal images and in 32 % of those with abnormal images
[22].

Sagittal images are often used for morphologic and morpho-
metric coccyx evaluations. The coccygeal angulation has an
important role in diagnosing idiopathic coccydynia. Coccygeal an-
gulation is classified into six types based on the expanded Postac-
chini and Massobrio classifications: Type I is gently curved with the
coccygeal tip directed inferiorly, Type II is more curved with an
anteriorly directed tip, Type III is acutely angled anteriorly, Type
IV demonstrates anterior subluxation, Type V is retroverted, and
Type VI has a scoliotic deformity [6]. ▶ Fig. 10 illustrates coccyx
types. Pelvic incidence (PI) is a measurement used in pelvic analy-
sis in the sagittal plane. The mean PI values in coccydynia patients

did not differ from those of the healthy population in a study that
assesses the PI of patients with coccydynia treated with various
techniques to ascertain whether PI is a risk or a prognosis factor.
Patients who had greater PIs were more likely to need surgery and
have Type III or Type IV coccyx configurations [23].

In a study regarding coccyx morphology via CT in the Turkish
population, ICJ fusion was found in 79.4 % of cases, SCJ fusion in
68.6 %, and sacrococcygeal subluxation in 3.4 %. Type 2 was the
most common type of coccyx. Coccygeal spicule, which is a risk
factor for coccydynia, was reported in 14.6% of cases. Significant
differences were found between SCJ and ICJ effusions according to
coccyx type and the number of coccyx vertebrae [24]. Yagi et al.
compared three-dimensional CT data of the coccyx in standing
and supine positions. In the standing position, the coccyx was sig-
nificantly elongated and flattened, and its tip was placed back-
ward and downward. Additionally, the coccygeal straight length
and sacrococcygeal straight length were significantly longer.
▶ Fig. 11 presents the morphological and morphometric meas-
urements of the coccyx. The sacrococcygeal angle (SCA) is signif-
icantly larger, while the lumbosacral angle is significantly smaller.
The migration length of the tip of the coccyx is moderately
correlated with BMI. These study results may provide important
clues regarding the pathogenesis of coccydynia and pelvic floor
dysfunction [25]. Ahmed Shams et al. evaluated sacrococcygeal

▶ Fig. 7 a Increasing pain in the coccyx for months in a patient with known breast cancer. No evidence of metastasis. b PSMA positivity consistent
with metastasis in os coccyx of prostate carcinoma. cMass lesion compatible with neoplasia in the sacrum in a patient admitted with coccydynia. d
Sagittal MR image of bladder urachal carcinoma due to increasing coccyx pain shows no pathology in the bony structures but fluid accumulation in
the posterior part of the coccyx. e Increased activity in the posterior coccyx on PET examination in the same patient. f Sagittal T1-weighted MR
image of a patient with prostate cancer performed because of coccydynia. There is no bone lesion suspicious for metastasis.
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morphologic and morphometric parameters via MRI, determining
that Type II morphologic coccyx, subluxation of the ICJ, and the
presence of bony spicules are more common in patients with
idiopathic coccydynia. Additionally, the sacral angle and sacrococ-
cygeal curvature index are lower, while the sacrococcygeal curve
length is higher in patients with coccydynia [26].

In the new radiologic classification for surgical decision-mak-
ing in patients with coccydynia, the SCA, ICA, and intervertebral
disc heights were measured on standing and sitting X-rays of

patients with coccydynia. Four types of coccydynia were defined.
In Type I, increased SCAs and ICAs were observed in the unseg-
mented coccyx in the supine position. In Type II, SCA and ICA in-
creases were present in the sitting position in a multi-segmented
coccyx. In Type III, negative SCA and ICA values were found with
posterior angulation. Type IV is characterized by a positive SCA
with anterior-posterior separation of the tailbone and a shift of
the ICA from posterior to anterior orientation. The authors report
that Type III and IV patients are predisposed to surgery [27]. Radi-

▶ Fig. 9 Lesions around the coccyx. a Sagittal T2 image shows pilonidal sinus adjacent to the coccyx (arrow). b Sagittal fat-suppressed MR image
shows inflammatory signal increases in the perianal region due to perianal fistula (arrow). c Sagittal T2 image shows an anterior slope of the coccyx
and also a rectal duplication cyst (arrow). d Lateral infantogram shows a well-circumscribed sacrococcygeal teratoma mass in the sacrococcygeal
region containing calcifications and fat (Wattamwar GK, Dhok A, Phatak S et al. An Aberrant Case of Sacrococcygeal Teratoma in a Female Infant
Born of Twin Pregnancy. Cureus 2023; 15: e37 288. doi:10.7759/cureus.37 288).

▶ Fig. 8 Perineural cysts; a Perineural cysts without space-occupying effect on the sacral plexus (yellow arrows) b 8 × 3mm long, flat-oval, fluid
formation at the tip of the coccyx. c No evidence of sacrum/coccyx deformity or fracture, no significant muscle/tendon changes in the pelvic floor.
No pericoccygeal space-occupying lesion. Perineural cyst without space-occupying effect at the level of 4th sacral vertebrae (yellow arrow).
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ologic evaluation should start with dynamic radiographs if possi-
ble, and information about the morphology and mobility of the
coccyx should be obtained. Radiologic classification with radio-
graphs does not involve unnecessary ionizing radiation for CT
scans, has a cost advantage over MRI, and is practical to perform
with dynamic lateral and sitting X-rays. CT is more advantageous
for demonstrating variable fusion in the SCJs and ICJs. Further-
more, fractures and coccygeal spicules are more easily recognized
on CT than on radiographs. When problems cannot be detected
with dynamic radiographs and CT, MRI should be used to evaluate
changes in disc and vertebral endplates, bone marrow edema or
fluid collection in the posterior bursa of the coccyx, soft tissues
around the coccyx, and responses of stress or inflammation due
to mobility. Current radiology studies are listed in ▶ Table 1.

Treatment

Treatment occurs in stages, from conservative to invasive.
Patients with idiopathic and traumatic coccydynia respond to
conservative treatment in 90 % of cases. Ergonomic adaptations
(donut or ring-shaped pillows, posture training, hip bands and
stool softening measures), manual therapies, and other therapy
constitute initial treatments. Injections and nerve blocks for pain
management as well as surgical coccygoplasty and coccygectomy
are performed in patients who do not respond to treatment for
more than six months [1, 6, 7].

Interventional Procedures

Ganglion impar block (GIB) is applied to patients with chronic coc-
cydynia when conservative treatment is unsuccessful. GIB is a safe
approach that reduces pain scores and has a low incidence of

complications. Moreover, the procedure takes less than 10 min-
utes on average [28]. GIB is proven to reduce neuropathic pain in
chronic coccydynia, which improves patients’ pain-free sitting
time. However, the effect on the patient’s quality of life is not
clear [29]. Ganglion impar radiofrequency thermocoagulation
(RFT) treatment is another option; success rates are 67.4 % and
61.1 % at 6 and 12 months post-intervention, respectively [30].
Side effects of GIB treatment include transient motor dysfunction;
bowel, bladder, and sexual dysfunction; neuritis; rectal perfora-
tion; sciatic nerve compression; cauda equina syndrome; and in-
fection. One patient with conus infarction after GIB without ima-
ging guidance was reported, thus indicating that imaging should
be guided to minimize inappropriate intravascular injection of
particulate steroids [31]. In a prospective randomized double-
blind study, scientists investigated the role of corticosteroids in
impar blockade; one group received only anesthetic while the
other group received local anesthetic and steroids. The numerical
rating scale (NRS) and Beck depression scale were evaluated
before the procedure as well as one and three months after; GIB
reduced pain and improved depression in patients with chronic
coccydynia. Additionally, steroids further improved GIBs for coc-
cydynia [32]. A systematic review was conducted to determine
the efficacy of GIB and RFA (radio frequency ablation) of the gang-
lion impar in controlling pain in patients with coccydynia; the
overall success rate was > 85% for both modalities [33]. One study
reports that GIB may be more effective in cancer-related pain
than in pain due to benign causes [34]. Researchers investigating
which approach should be used to perform GIB randomly grouped
40 patients who did not respond to six-week conservative treat-
ment, and a combination of local anesthetics and steroids was ap-
plied to both groups. Both the trans-coccygeal and trans-sacro-
coccygeal approaches were found to be safe and effective, and
the first intra-coccygeal joint selection improved in pain score,

▶ Fig. 10 Coccygeal angulation a Type I is gently curved with the coccygeal tip directed inferiorly, b Type II is more curved with an anteriorly
directed tip, c Type III is acutely angled anteriorly, d Type IV demonstrates anterior subluxation.
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functional disability, patient satisfaction, and ease of application
[35]. Celenlioglu et al. investigated the predictive factors that af-
fect the success of GIB in chronic coccydynia and reported that
prolonged symptom duration has significant effects on treatment
success. The cut-off value for duration of coccydynia was two
years [36]. Seker et al. [37] compared manual treatment
combined with steroid injections with steroid injection alone in
persistent coccydynia and reported that the results of combined
treatment were better and significantly reduced the recurrence
rate. They emphasize that it is a safe and easy option before surgi-
cal treatment. Wei-Ting Wu et al. performed ultrasound-guided
location and injection of the coccygeal nerve in a 54-year-old
patient with a coccygeal fracture and published it as a video [38].

Surgery

Coccygectomy is performed in patients who have exhausted con-
servative treatment options for chronic refractory coccydynia. The
etiology of coccygectomy was found to be traumatic in 68.75% of
cases and idiopathic in 31.25 %. Patients’ symptoms typically
lasted for two years before surgery. The patients’ pain rating
according to the visual analog scale (VAS) decreased from
9.62 preoperatively to 2.25 postoperatively and the positive out-
come rate was 87.5 % [39]. Treatment outcomes in adolescents

and adults appear to be similar. Injection therapy has a low long-
term success rate. When injection treatment does not work,
young people may consider surgery [40]. The long-term results
of conservative treatment indicate that symptoms decrease over
time but persist significantly in half of the cases at 36 months. It
was emphasized that coccygectomy should be considered rapidly
for patients with posterior coccyx dislocation [41]. In 38 coccy-
gectomy patients with a mean follow-up period of 2 to 29 years,
the VAS score decreased from 6.37 to 0.68, and postoperative
complications were rare. Findings suggest that different coccyx
types do not affect the clinical outcome, and coccygectomy offers
safe, successful results in the long term. Coccygectomy is recom-
mended in patients who do not respond to conservative treat-
ment for six months [42]. In 112 coccygectomy patients with at
least one year of follow-up, significant improvements were found
in the VAS (0–100), Oswestry disability index (ODI), EuroQol five-
dimensional questionnaire (EQ-5D), and both the physical com-
ponent score (PCS) and mental component score (MCS) scales of
the 36-item short-form health survey (SF-36); 70 % of patients
reported that they benefited from the treatment results [43].
Patients evaluated via questionnaire one year after coccygectomy
reported a 71% success rate and 89% acceptance rate, even if pa-
tients knew the outcome in advance. A decrease in infection rates
from 10% to 2% was reported when doctors increased the preo-

▶ Fig. 11 Coccygeal morphometry parameters a Coccygeal straight length, b Sacral angle (blue arrows) and sacrococcygeal joint angle and c Sacral
straight length and sacrococcygeal straight length (blue line), d Sacrococcygeal curved length, e Coccygeal curved length, f Intercoccygeal angle,
g Sacral curved length h Sacrococcygeal angle.
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perative antibiotic prophylaxis from one day to two days, and it
was argued that postoperative infection could be reduced in this
way [44]. The results of coccygectomy in pediatric and adolescent
patients were encouraging. Treatment success was 79.3 %
(complete pain relief), hospital stay after coccygectomy
was 1.44 ± 0.97 days, and return to normal activity was
24.68 ± 4.32 days. In the satisfaction questionnaire, 55 % of
patients and parents were strongly satisfied, and 31% were satis-
fied [45]. In the meta-analysis after coccygectomy for refractory
coccydynia, trauma was the leading etiology (56 %), followed by
idiopathic causes (33 %). Clinically significant change for pain was
exceeded at each follow-up. The pooled complication incidence
after coccygectomy was 8% (95% CI: 5 % to 12%), and the pooled
reoperation incidence was 3% (95% CI: 1 % to 5%) [46].

The efficacy of current treatment options for patients with in-
tractable coccydynia has been investigated in a systematic review.
Andersen et al. [47] used the NRS (0–10) for pain in 1,980 pa-

tients. The treatments that best reduced pain scale scores were
radiofrequency therapy (RFT, 5.11), extracorporeal shock wave
therapy (ESWT, 5.06), coccygectomy (4.86), and injection (4.22).
Despite improvement, the mean change was less for ganglion
block (2.98), stretching or manipulation (2.19), and conservative
or usual care (1.69).

Conclusion

Coccydynia is frequently overlooked in clinical practice, and its
treatment is a stepwise process that begins with noninvasive
techniques and ends with coccygectomy. Radiologists should not
disregard the coccyx region and should be familiar with its
morphologic appearance as well as the sacrococcygeal region’s
differential diagnosis.

▶ Table 1 Current radiologic studies on coccydynia.

Author Year Article Type Modality Article Message

Maigne [10] 2020 Classification of fractures of
the coccyx from a series of
104 patients

Original
Research

Standard lateral
radiography, CT
and MRI scan

Three fracture mechanisms:
▪ Flexion (upper level),
▪ Compression (middle level)
▪ Extension (lower level, obstetrical)

Skalski [6] 2020 Imaging Coccygeal Trauma
and Coccydynia

Review Dynamic lateral
radiography, CT
and MRI scan

▪ Dynamic structure of coccydynia
▪ Correct evaluation of anatomy and abnormal-

ities
▪ Imaging algorithm: Dynamic radiography and

CT (acute trauma) and MRI

Garg [7] 2021 Coccydynia-A comprehensive
review on etiology, radiologi-
cal features and management
options

Review Dynamic lateral
radiography, CT
and MRI scan

▪ Comprehensive etiology research for accurate
results

▪ Stepwise approach in treatment
▪ Coccygectomy in resistant and persistent cases

Guneri [24] 2021 Morphological Features of the
Coccyx in the Turkish Popula-
tion and Interrelationships
Among the Parameters: A
Computerized Tomography-
Based Analysis

Original
Research

CT scan ▪ A relationship between coccyx types and sacro-
coccygeal joint fusion, intercoccygeal joint
fusion

▪ The importance of the type of coccyx
▪ Frequency of presence of coccygeal spicules

14.6%

Yagi [25] 2021 Three‑dimensional evaluation
of the coccyx movement
between supine and standing
positions using conventional
and upright computed
tomography imaging

Original
Research

CT scan ▪ Initial three-dimensional reference data in the
standing position on computed tomography

▪ Significant lengthening of the coccygeal
straight length and sacrococcygeal straight
length in the standing position

▪ Significant increase in sacrococcygeal angle and
significant decrease in lumbosacral angle in
standing position

König [27] 2022 A novel radiological classifica-
tion for displaced os coccyx:
the Benditz–König classifica-
tion

Original
Research

Dynamic lateral
radiography

▪ New radiologic classification with dynamic
radiographs,

▪ To facilitate surgical decision making in patients
with coccyx displacement

▪ Surgical predisposition in Type III and Type IV

Shams [26] 2023 Sacrococcygeal Morphologic
and Morphometric Risk Fac-
tors for Idiopathic Coccydynia:
A Magnetic Resonance
Imaging Study

Original
Research

MR scan Idiopathic coccydynia associated;
▪ Type II morphologic coccyx,
▪ Subluxation of the intercoccygeal joint
▪ Presence of bony spicules
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