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INTRODUCTION

The «idiopathic» nature of coccygodynia in up to 
one-third of affected patients should prompt to 
search for still overlooked explanations, including 
occult neurologic disorders, either in spinal cord, 
cauda-equina, sacral roots, or small branches of 
the coccygeal plexus (1).

NEUROLOGIC DISORDERS

Demyelinating disease

Pelvic pain as the presenting symptom of 
demyelinating disease is rare. However, several 
cases of pain around the coccyx heralding 
neuromyelitis optica (Devic’s disease) have been 
reported (2). Hypoesthesia or anesthesia in the 
perineum is not a feature of coccygodynia, and 
their description should suggest other diagnoses, 
including this unusual aetiology. Devic’s disease is a 
group demyelinating syndromes, now considered 
distinct from multiple sclerosis, which primarily 
affects the spinal cord and optic nerves, and can 
be diagnosed on enhancing spinal cord lesions 
on MRI but also on some serological features. 
Indeed, the identification of specific antibodies 
directed to aquaporin 4 (AQP4-IgG) led to the 
distinction from multiple sclerosis, although up to 
25% of the clinically diagnosed NMO patients are 

seronegative for AQP4-IgG which can conversely 
also be found in other conditions (including 
systemic lupus erythematosus). A subgroup of 
patients with Devic’s syndrome negative forAQP4-
IgG might be identified by antibodies directed to 
myelin oligodendrocyte glycoprotein (MOG-IgG) 
(3). 

Dysesthetic paroxysmal pain of the pelvic level 
has also been reported as an early sign of mutliple 
sclerosis (4). Although this possibility has been 
only exceptionally described, it might not be 
so infrequent. In one the authors’ experience, 
two unpublished cases of young women with 
unexplained transient (several weeks or months) 
coccygodynia developed multiple sclerosis 
one and four year after the first onset of their 
coccygeal pain. 
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Schwannoma

Some atypical and slowly worsening coccygodynia 
can reveal small schwannoma of the distal cauda 
equina (5). As those schwannomas develop in 
sacral nerve roots, coccygodynia is often associated 
with visceral pain, like intractable vulvodynia in 
women (6). Laparoscopic en bloc resection of 
the sacral schwannomas can be performed, with 
sparing of the sacral nerve roots and without 
reported recurrence or worsening of symptoms. 
Compared with classic neurosurgical approaches, 
laparoscopic exposure of the rectum, ureters, and 
sacral nerve roots might render the procedure 
safer and easier, with less risk of postoperative 
functional morbidity (6). 

Other neurogenic tumours

Extra-adrenal paragangliomas of the spine 
usually present as intradural tumours in the cauda 
equina, but they may also present as atypical 
coccygodynia when they affect the sacral canal 
(7). The majority of those spinal paragangliomas 
are benign, slowly growing tumours with low 
proliferative activity, but local recurrence has been 
reported. As postoperative radiation therapy 
for patients with incomplete excision may not 
prevent recurrence, gross tumour removal should 
be the goal of surgery (7). 

Epidural meningioma of the sacral canal 
presenting as coccygeal and left-sided S2-4 
dermatomal pain has also been reported (8). 
Sensory loss and enhancing mass lesion in the 
sacral canal scalloping the bone between S-2 and 
S-4 help not to misdiagnosis patients as common 
coccygodynia, which is mandatory since those 
tumours can behave aggressively, with recurrence 
and event metastases despite surgery (8). 

Ependymoma of the filum terminale (9) or giant 
tumour of cauda equina (10) can also be revealed 
by coccygodynia (9). The filum terminale is 
considered a fibrous structure that extends from 
conus medullaris of the spinal cord to coccyx, but 
dissection of stillborn cadavers or adult patients 
undergoing sectioning of the filum terminale 
in an untethering surgical procedure, showed 
that in roughly a third of cases there were gross 
anatomical connections between the filum 
terminale and nerve roots that contain nerve 
fibers (11). Similar deductions were made when 

studying the embryogenesis of filum terminale 
in foetal specimens (12). However tethered 
cord has not yet been described as a source of 
coccygodynia. 

Tarlov cysts and arachnoiditis

Severe chronic coccygodynia can be related to 
arachnoid cyst of cauda equina, as demonstrated 
by the observation that resection of the 
cyst abolished coccygodynia completely and 
permanently (13-14). 

However, this diagnosis remains difficult, since 
most arachnoid cysts are asymptomatic, and 
imaging cannot certify that the cyst is indeed 
responsible for the coccygodynia. The association 
of incomplete cauda equina syndrome is highly 
suggestive of a relationship. Other clinical 
features (paroxysmal pain exacerbated in standing 
position, relieved in dorsal position and revived 
by ramming the sacrum) are less reliable (15). 
Intradural injections of corticosteroids provided 
lasting pain relief in some patients (15), but are 
no longer advised nowadays. Various surgical 
strategies, including posterior decompression, 
cyst wall resection, CT-guided needle aspiration 
with intra-lesional fibrin injection, and shunting 
have been advocated (16-Lucantoni). However, 
in operative patients, the rates of short-term and 
long-term improvement in clinical symptoms are 
not clear. It has also been stressed that, although 
neurological deficit frequently improves, pain is 
less likely to do so (16). 

The decision to operate or not depends on the 
persistence and intensity of pain, and on whether 
signs of neurological deficit are present (15). 
When several sacral nerve root cysts are observed 
on MRI/myelography the diagnosis should not be 
ruled out because of the discrepancy between 
the localized unilateral perineal pain and the 
multiple cysts observed on both sides. Indeed, 
only one nerve can be constricted or adherent to 
a cyst wall, as observed during surgery in some 
reports where  only one root was constricted by 
hyperplasia of the dura mater, and adhered to 
the cyst wall, whereas other nerves were not (17).

Arachnoiditis can also reveal by atypical 
coccygodynia (18), but other features are present 
in most patients, like atypical sciatica. 
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More probably, some lasting allodynia of the 
coccyx area following falls on the buttocks or 
similar injuries, not explained otherwise, could be 
ascribed to neuropathic changes of Trolard nerves. 
Such cases could be the best indication, if any, for 
sacral rhizotomy, since this intervention appeared 
beneficial in previous studies only in patients with 
pain distribution limited to the S-4 S-5 area (23). 

Neuro-vascular entrapment at the infracardinal level 
of the sacral plexus has also been reported recently 
as an explanation for some chronic coccygodynia 
worsened by sitting but not accompanied by 
neurologic dysfunction (24). This unusual cause of 
‘coccygodynia’ should be suspected in patients with 
atypical presentation such as a mix of gluteal and 
coccygeal pain (24). They can be often significantly 
relieved by laparoscopic decompression and 
separation of the offending vessel from the nerves 
(24). It remains rare situations however, since most 
sacral nerve root lesions do not cause acute pain, and 
are accompanied by sacral sensory loss and urinary, 
anorectal or sexual disorders (25). 

Neuropathic change in the Trolard nerve, and 
distal entrapment neuropathies of the sacral 
plexus. 

The coccygeal plexus is formed within ischiococcygeus 
from the ventral rami of S4, S5, and Co1 with a 
contribution (gray rami communicantes) from the 
sacral sympathetic trunk. It gives rise to anococcygeal 
nerves which pierce ischiococcygeus and the 
sacrospinous ligament to supply the subcutaneous 
tissue on the dorsal aspect of the coccyx. Some 
branches from the plexus pass medially anterior to 
the coccyx. The coccycgeal plexus is formed within 
ischiococcygeus rather than on its pelvic surface and 
appears to supply skin in the anococcygeal region. 
It probably also contributes to the innervation 
of ischiococcygeus, the sacrospinous ligament, 
coccygeal ligaments, and periosteum (1). In rats 
there is evidence for nerve fibers in the discs and 
predominant innervation by CGRP neurons. The 
neurons innervating the discs mostly derived from S1 
to S3 dorsal root ganglion, especially S2 and S3 (19). 
Thus, coccygeal plexus deserves to be considered as 
a potential pain generator that may be implicated in 
some patients with coccydynia (1). 
 
The posterior nerve of the second sacral root mixes 
with bundles from the third and fourth sacra roots to 
create a posterior sacral plexus between the sacrum 
and the overlying spinal muscles. A terminal nerve 
exiting from this plexus has been called posterior 
gluteal nerve by Trolard. It runs downwards the 
lateral border of the sacrum towards the coccyx in 
a canal located just behind the sacro-tuberal and 
sacro-epinous ligament and is usually surrounded 
by a large amount of fat tissue. This Tolard nerve is 
roughly 10 cm long. It gives some nerve endings to 
the sacro-coccygeal joint and ends below the skin in 
the paramedian line of the sacrum, where it divides 
in two branches: one is ascending towards the 
second caudal vertebra, but the second goes down 
and ends in the subcutaneaous fat at the posterior 
aspect of the coccyx (20). Entrapment neuropathy 
of this nerve has not yet been specifically described, 
but suffering of the posterior branch of the S2 to 
S4 posterior nerve when they cross through the 
superficial sacroiliac ligaments has been postulated 
(21) and occurrence of abnormal muscles in the pelvic 
wall, like persistent sacrococcygeus ventralis muscle, 
could also theoretically induce chronic striction of S4 
and S5 roots (22).
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Small nerve branches have been observed adjacent 
to the ventral aspect of the intercornual ligament 
and, in one case, traversing the ligament. Ipsilateral 
sacral and coccygeal cornua are therefore normally 
bridged by an intercornual ligament that is probably 
innervated (26). Small neuromas in this area have not 
yet been described, but could be an explanation of 
unexplained coccygodynia occurring without injury, 
with clinical features suggestive of a neuroma (electric 
pain). This is even more probable that glomic tumours 
have been described as a source of coccygodynia 
(27). Indeed, although most glomus bodies are 
normal vestigial arteriovenous anastomosis found 
in 35% of humans, which can mimic glomic tumours 
(28-29), development of a glomus tumour can also 
occur in the coccygeal region. It can be the cause of 
coccygodynia, and long lasting coccygodynia can be 
relieved after removal of the glomus tumour without 
coccygectomy (27). 

REFERRED PAIN TO THE COCCYGEAL AREA

From disc herniations

Some disc lesions can induce pain projected to the 
coccyx region (18, 30). Although the L5-S1 levels 
are mostly observed in our experience, even L1-L2 
disc can be the source of the pain, as described in 
elite tennis player after backhand strokes. In this 
case, MRI examination showed an injured L1-L2 
disc with fluid inside the disc with a signal similar 
to blood, and palpation over the spinal processes 
of L1-L2, reproduced the intense pain projected 
to the coccyx region (31). 

From urologic conditions

Although poorly studied, and rarely observed, 
referred pain in the coccyx area is regularly 
ascribed to a bladder origin in many textbooks on 
projection of visceral pain, as illustrated below.
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MYOFASCIAL SYNDROMES OF PERINEAL MUSCLES

CONCLUSION

The most common functional disorders of the 
pelvic floor muscles, accompanied by perineal 
pain are levator ani syndrome, proctalgia fugax, 
and myofascial syndrome with coccygodynia 
(32). Those syndromes are in fact considered as 
differential diagnoses of coccygodynia rather 
than as a source of coccygeal pain (33), although 
chronic contraction of muscles inserted on the 
coccyx bone might theoretically also enhance 
pain arising from the coccyx for other reasons.

Levator ani syndrome is episodic perineal (mostly 
rectal) pain caused by spasm of the levator ani 
muscle. Patients complain of dull ache above 
the anus or higher in the rectum and a feeling 
of constant rectal pressure or burning. However, 
the pain may also be felt in the low pelvis or 
coccygeal region. It may be relieved by walking 
or pelvic tightening exercises similar to Kegel 
exercises. The hallmark diagnostic indicator of 
myofascial pelvic pain is myofascial trigger points 
in the pelvic floor musculature that refer pain to 
adjacent sites, including sometimes the coccyx 
area (34). An interdisciplinary team is essential 
for identifying and successfully treating those 
conditions.

Coccygodynia as first manifestation of multiple 
slerosis and Devic’s syndrome are certainly 
very rare event, and neurogenic tumours of 
the sacral area remain exceptional findings. 
On the opposite, many patients with so-called 
‘primitive’ coccygodynia might suffer from 
cryptic suffering of small branches of S3 to S5 
roots, either in the spinal canal (Tarlov cyst) or 
downwards. Entrapment of Trolard nerve, or of 
the sacral plexus, is indeed probably frequently 
unrecognized, as well as neuromas in the small 
nerve branches traversing the ventral aspect of 
the intercornual ligament.
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