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Abstract.

BACKGROUND: This paper reviews various methods for the assessment and management of the coccyzodynia. It included
review of both conservative as well asoperative methods, Goal of conservative methods in coceygodynia is to restore the functional
stats of the patients and to eliminate or at least minimize the discomfort associated with this disabling condition. Though
various conservative methods have been used traditionally, yet not all patients respond positively o them. Insuch cases operative
interventions are used, yet previous literature does suggest that even this method is not absolutely promising as not all patients
do respond positivel y to it.

METHODOLOGY: The purpose of this article is to review various literatures available for the assessment and the management
of coceygodynia. It tends to identify the factors which could guide the selection of best intervention strategy for its managerment.
English literature databases were searched to find the studies matching the predetermined inclusion criteria.

CONCLUSION: Multiple factors (pathology, duration of pain, Body mass index, neurotic personality, associated disc pathalo-
gies, amount of inter-coccygeal moverment) influence the outcomes of the remedial interventions. This study highlights multiple
treatment approaches for the rehabilitation of the coceygodynia management.

Keywords: Coceyx, coccygodynia, manual therapy, coceygectomy

1. Introduction

Pain in or around the coccyx région is ane of the
cause of most disabling pain known as coccygodynia.
Coccygodynia is defined as the pain in or around the
coccyx with the riggering or worsening of pain while
sitting or sitting to standing position [19,21]. This con-
dition accounts for less than 1% of all back pain con-
ditions reported to physicians. The chronic disabling
nature of the condition and the associated painful dis-

*Corresponding suthor: Anoop Aggarwal, Master in Physiother-
apy (Sports Medicine), Department of Physiotherapy, Pr. DDU IPH,
New Delhi-110002, India, Tel.: +91 9911 261 730; E-mail: anoop_
bpt @yahoo. com.

comfort makes the condition easily noticeable however
due to unavailability of the standard protocols and wide
variation in the treatment approach in the different ar-
eas of expertise (physiotherapy, orthopedics, neurolo-
oy, urology) this problem is still treated on hit and trial
basis.

Coceygodynia is about five times more frequent in
women [13] because the female pelvis is anatomi cally
more prominent at the sacral and coccygeal level; at
lower position and more posterior in pelvis [25] thus
exposed to trauma during child- birth [15].

Coccydynia is typically worse when the patient is
sitting (due to pressure on tip of coccyx). This pain
further aggravates when the subject leans slight ly back-
ward (increased weight bearing via tip) and decreases
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whenthey leanforward (because this shifts more of the
weight to the bilateral ischium rather than the coccyx)
or lean toward side tc side [31].

1.1, Anatomy af coceyx

Coceyx, he tailbone, is the ermimd segment of the
lwman vertebral colunm and itcomprises of lwee o five
vertebrac below the sacrum, it is attached to the sacrum
by sacrococcygeal joint which is a fibrocartilagenous
joint, and permits small amount of movement between
the sacrum and the cocevx [11,26 40]. Though coceyx
is the remnant of a vestigial tail, but this is not en-
tiraly neeless; it is an important attachment for various
muscles, tendons and ligamentz. These muscles (Leva-
tor ani muscle; external sphinchter muscle; coccygeus
muscle), and the ligaments are important for provid-
ing support and the optimal mechanism for working
of pelvic floor [41]. Additionally, it is also part of the
weight-bearing structare al cng with ischial tuberosities
and inferior rami of ischium, which acts as a support
for a person while sitting. When a person sits leaning
forward, the ischial tuberosities and inferiorrami of the
ischivm take most of the weight, but as the siting per-
son leans backward, more weight 15 transferred to the
coccyx. Coccyx [19] may consist of up (o five separaie
bony segments, the most common configuration being
Lwo o Quee segiments.

111, Muscles ataching to coceyx

Muscles inserting on the anterior coccyx include
the levator ani (it is dividad into two muscle fasei-
cles known as pubococcygeal and iliococcygeal). These
strucires forma muscolar diaphragm that snppors the
visceral pelvis and oppases displacement of the lat-
ter associated with increases in intra-abdominal pres-
sure (preventing inferiorsagging of the intrapelvic con-
tents) [31]. Various pelvic content that are supported
by these muscular layers include reproductive organs,
urinary bladder, distal colon, terminal rectum, pelvic
arterizs, pelvic veins, pudendal nerves [40].

The muscle called as ‘Coccygeal musclz’ is locat-
ed posterosuperiorly and it supports the coceyx during
straining at defecation and in delivery. Muscles origi-
nating on the posterior coccyx include the glutens max-
imms which functions to extend the thigh during ambu-
lation. The contribution of this muscle to Coecygeal
moticn has produced ong specific pain pattern, related
with the most medial and inferior muscle fibers lying
close to the coccyx and producing pressure sensation
inthe coceyx arca when the patients arce sitting. Differ-

ential diagnosis of this condition must be done because
the prescription of rubber ring to relieve the coccygo-
dynia can aggravate the pain if it concentrates pressure
on the activating point present in the atfected muscle.

1.2, Causes of coccvgodynia

The term ‘coccygodynia’ describes a pattern of
symptoms, which represents a collection of conditicns
which can have different canses and need different
treatments. A large number of conditions may lead to
coceygodynia.

A study [ 18] reported o sipnificant comelaticn be-
tween the hody-mass index and the incidence of coc-
cvgodynia. Postacchini and Massobrio [11] classified
four clinically encountered configuration of coccyx on
basis of AP and lateral view. Type [ coccyx is slight-
Iy curved forward. Type Il has a more marked curve
and points forward. Type 11T is characterized by a sharp
forward angulation, and type IV by subluxation of the
sacrococcygeal or intercocey geal joint [18,33]. Typell,
Il or IV are more prorne to become painfal than type
I[11].

Trauma factors include direct blow o the coceyx, a
fall on tip of the tailbcne in the seated position on a
hard surface, fracture or bruise of coccyx [ 11], repeti-
tive straining or friction against the coceyx (ashappens
in bicycling or rowing) can resultin an injury or partial
dislccation of the sacrococcygeal junction; inflamma-
tion of the Sacrocoecygeal joint like during sacroilitis:
sacrococcygesl lignment spraing coceyx may fracture
during childbirth; hermonal factors play important role
at the end of the third trimester, relaxin hormone m-
creases the mohility of the cartilaginons joint between
the sacrum and the ocnecyx which augments movement
of coceyx 1o streich and permanent change the resting
tension of the ligaments and muscles that surround and
attach to the coccyx [2].

This pain may also result as a Referred pain
from other sourcas like lumbar spine facet joints and
muscles; muscle spasm or tightnzss in the pelvic
floor muscles; trigger point in gluteus maximus,
Piriformis or adductor Magnus nmscles; sprain of
Sacrospincus/Sacrotuberous Ligaments. This pain is
often distinguished as is eases when sitting rather than
getting worse.

Organic pathology like wmors involving sacrum
or coccyx; Referred pain from Jower recial and anal
twmors. Chordoma, giant ccll tumours, intraductal
schwannoma, perineural cysts [1], intraosseous lipo-
mas or pericoceygeal glomus bodics [36]. If there is
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a history of altered bowel function or rectal bieeding,
then this cause should be 2xeluded before proceeding
to any other freatments.

1.3, Idiopathic coceydwia

Less cominon causes of ¢occyx discomfont include
bone spurs, comprassion of nerve roots, pudendal nen-
ropathy, previous medical procedures, deposits of cal-
cinm in joints or injurizs o other parts of the spine, 1o-
cal infections, anal intercourse or mermngeal ¢yst. Tail-
bone painmay begin after certain medical procedures,
such as colonoscopy.

2. Purpese

The purpose of this study is to lookin to various evi-
dences available for the assessment and management of
cocey godynia and to improve the wderstanding of ra-
tionales behind these approaches. This study alsc high-
lights the management approaches for the management
of coccygodynia as per the previously available litera-
fure.

3. Method
2. Search strategv

Authors independently searched the available Eng-
lish- language literatures fromthe Sciencedirect. Pubm-
ed, PEDro, OVID databaszs. Both RCTs and reviews
were collected from the primary search and their re-
lated articles. Various keywaords (5 keywords) which
were used for this search included = cocowr, coccvgo-
dvitid, midieal Hrerdpy, coccyzectomy, levaior aii has-
sag. There was no restriction in terms of the year of
the publication. Inital search hit abeut 203 anticles.
Out of these only those artides were considerad which
were published in English languags: contained at least
one of the searched keyword in its title and focused
on the treatment and diagnosis of coccygodynia, 8 ar-
ticles were found which met these inclusion criteria.
Mammal searches of rzlevant review bibliographizs and
reference lists of primary studies were undertaken to
look for possible studies not captured by the eecironic
search.

2.2, Conservative procedures

Conservative treatment are first line of treatment and
consist of ant-inflammatory medication. digital ma-

nipulation, and alteraticn in sitting positicn, pestural
advice, local steroid injections, hot sitting baths.

A.2.1. Manual methods

When cceeygodynia persists for more than two
months then it is considered to be a chronic condi-
tiom [15,19,21]. In such cases mannal treatments are
preferred conservative appreaches which involve man-
ually working on tight, painful muscolar stroctures and
are belizved to improve the mobility of weoeyx seg-
ments and reduce the spasm of surrounding muscles.
These methods inclunde repeated coccyx manipul arion
and levator am massagz [17].

3.2.1.1. Muscle energy technigue (MET)

If patients present with higher pain in standing posi-
tion and the lesser pain while siting then clinician must
check for trigger point in the piriformis muscle and glu-
teus maximms nwscle. In such cases the myofascial re-
lease teckmiques (MET) may beused. Alsothe patients,
who report pain while changing posi tion from sitting to
standing. may be having excessive tone in levator ani
muscle. In such cases the prolonged sireiching of the
external anal sphincter (which also acts on the tight le-
vatorani muscle, due to common nerve supply of both)
leads to relaxation of muscles [10].

32,12, Levator ani massage [40]

The patient lies in lateral decublius/prone pesition
and the clinician wears glove with the anesthetic lido-
caine gel on finger tip. The palmar surface of the in-
dex or middle finger of the operater scans the beam
across the levator possible length. These massages may
be combined with contraction-relaxation techniques or
Muscle energy techrique of external anal sphincter
muscle 1o further alleviate pain [20]. In this technigue,
the operator stretches the levator ani and the patient
makes effort to restrain this streich for 3—4 seconds.
Stretching is repeated 35 times on each sidz. These
methods are found to be effective in cases when the
spasim of surrcunding muscles have significint contd-
bution o the pain and only if there is no disc lesion
present Delween coccyi Segments.

3.2.2. Coccyx maripulation

Manipolation of cocoyx [16] is done by directly
pulling the tip of the coccyx in antero-posterior or
medio-lateral dirsction. ln the sitting position (with
spine fully flexed) or in side lying or prone lying posi-
tion therapist via rectal route inszrts his fingertoreach
the tailbone’s anterior tp of the tailbone. The tip is
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Fig. 1. The therapist inserts his/her right index finger in the rectum
andholds the coceyx between thumb and forefinger to mobilize exten-
sion or lateral flexion and rotation. (Colours are visible in the online
version of the article; http://dx. doi.org/10.3233/BMR-2012-0355)

pulled backward and then have the patient sit upright
slowly, which will bring the tip of the tailbone down
onto therapist’s hand (Fig. 1). If the inferior tip of the
coccyx doesn’t come into hand, it is pulled gently pos-
terior and superior with finger.

In a technique [19] of coccyx manipulation (Figs 2
and 3), the patient in prone lying position, the thera-
pist inserts his one index finger into the rectum and the
volar finger is pressed against the coccyx to maintain
the coccyx in hyper-extension. The therapist by keep-
ing the “heel” of the other hand on the upper part of
dorsal aspect of the sacrumapplies a gradual and strong
pressure on sacrum. The pressure is given in bouts of
20-30 seconds, while the index finger still maintains
the coccyx hyperextended. In between the traction 1s
also applied on coccyx in longitudinal direction.

3.2.3. Taping for coccydynia

For the taping in coccydynia, two type tapes are
used a white latex-free elastic underwrap, and a highly
adhesive brown adhesive tape which creates (Fig. 4)
and maintains tension. The underwrap (white tape) is
first applied on the skin over sacrum. One end of the
brown tape is attached to tip of coccyx, and then this
tape 1s pulled upwards in an attempt to distract (pull
out) the coccyx from its flexed position. An additional
piece of tape may be used to pull the coccyx either
toward the right or the left, in cases where the coccyx
is deviated towards one side.

3.2.4. Electrotherapeutic modality
Due to deep location of coccyx segments and high
variations in the etiology, no conclusive results are

1

Fig. 2. Maigne technique of coccyx manipulation: therapist sta-
bilizes sacrum with the heel of hand and then with index finger
presses against the volar aspect of coccys to push it into hyper ex-
tensicm.  (Colours are visible in the online version of the article;
httpafidx. doi org/ 10,3233/ BMR-2012-0355)

Fig. 3. R. Maigne's technique of Coceygeal mobilization. The
coceyx is kept in hyperextension, which siresses the Sacro-
coccygeal and intercoccygeal joints and stretches the levator
ams.  (Colowrs are visible in the online version of the article;
http:/idx. doi.org/10.3233/BMR-2012-0355)

available for application of therapeutic modalities in
coccy godynia. Short wave diathermy (SWD) due to its
deep influence may help to improve the temperature
and circulation in the region and thus help in the heal-
ing process [40]. None of the quality controlled study
has established a clear beneficial effect of therapeu-
tic modalities in the pain of coccyx origin. Few stud-
ies have attempted to evaluate the influence of sacral
nerve stimulation [15] using electrotherapy techniques
on the coccyx pain; however this is still under investi-
gations [25].
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Fig. 4. With the help of taping the Tip of coccyx is pulled upward to
distract it from its flexed position. (Colours are visible in the online
version of the article; http://dx.doi.org/10.3233/BMR-2012-0335)

Electrical Spinal Cord Stimulation (SCS) [7] consists
of modulating or modifying the pain signal by means
of an electrical stimulus applied to the posterior or dor-
sal columns of the spinal cord, thereby inducing pleas-
ant paresthesia over the painful area. The technique is
performed by using a multi-electrode system applied
at epidural level. When the externally applied stim-
ulus frequency is more than that of the natural firing
frequency of the nociceptor of the [25] area then this
externally applied stimulus suppresses the nociception
and produces analgesic affects. TENS (transcutaneous
electrical nerve stimulation) could be a more common
alternative for the same, however this only temporar-
ily inhibit the pain and not cure the pathology of the
COCCYX pain.

3.2.5. Local injections

Under fluoroscopic guidance the injection is inserted
in to the affected disc or synovial joint and then corti-
costeroid is injected. In astudy by Maigne etal. [ 18], it
was established that patients with luxation or hypermo-
bility were better responders to a local intradiscal corti-
costeroid injection than patients with normal coccyges.
About two months after the injection, 30% of the pa-
tients with luxation or hypermobility were improved or
healed, whereas only 27 % of the patients with normal
coccyges improved.

In acute cases of coccygodynia the injections are
found to provide promising reduction in the pain [29].
Sometime the symptoms of cocey godynia may be result
from the abnormal calcium crystal deposition [34] in
the coccyx portion. This should be suspected especially
in the cases where patients present with severe pain
without any trauma or where analgesics help to reduce

pain in rest or standing positions but fail to alleviate
pain while sitting. In such cases the lateral view of x-
ray may reveal cloud like opacities or the calcification
in the inter-coccygeal line. Such cases while in acute
phase respond positively to the 1 mg/kg/day infiltration
of prednisone or corticosteroid injection [34].

3.2.6. Postural advice

Avoiding sitting for prolonged periods on hard sur-
face; alternate sitting on each side of buttock; sit with
leaning forward; using custom pillow to offload coccyx
are some common postural advice used for coccygody-
nia patients.

4. Surgery procedure

Surgical interventions for partial or total coccygec-
tomy are method of choice in cases where conserva-
tive interventions fail to provide pain relief and disabil-
ity reduction [4]. The success of surgical procedures
among refractory cases of coccygodynia varies from
83.3% [21] to 91% [5].

Wray et al. [5] in the prospective study, performed
coccygectomyin 20% of patients who failed to respond
to either local infiltration or manipulations and infil-
trations, with symptom relief in up to 90% of cases.
These results contrast with those of Tilscher et al. [14],
who after analyzing 19 cases of coccygodynia (with
cocey gectomy performed in 11 patients) recorded no
long-term favorable results.

In an surgical approach Kubilay et al. [24] conduct-
ed coceygectomy on 14 patients of coceygodynia who
failed to respond to conservative means. After surgical
procedure the follow up to 48 months revealed excel-
lent to good outcomes in 12 patients (86%) and poor
outcomein one patient. Elyazid et al. [30] reported that
after partial coccygectomy the pain subsides gradually
and the maximum relief occurs on average 15 weeks
and no improvement occurs after 6 months from the
date of surgery.

Maigne et al. [19] was to validate an objective
method of selecting patients for coccygectomy. They
enrolled 37 patients with coccygodynia due to Coc-
cygeal instability associated with intermittent subluxa-
tion (65%) and hypermobility of the coceyx (35%); in
the 2-year follow-up they obtained there were 23 ex-
cellent and eleven good (91 %), and three poor results.
This appears to be one of the best results of the liter-
ature. The conclusion of this study found poor results
of coccygectomy performed in cases of coccygodynia
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associated with pain radiating beyond the coccyx, low
back pain, depression, or psychological problems.

However previous literature reveals that the results
of coccygectomy remain unsatisfactory in the patients
having pre-existing low back pain or spinal surgeries.

Further it is important to ensure before coccygec-
tomy that the patients’s symptoms are related to coc-
cyx, and not to the emotional unstable nature. Steen
and Hans [13] had reported that the patients who are
emotionally unstable, would not respond to the surgi-
cal interventions, probably because the pain response
in them is not due to coccyx pathology rather it is due
to their emotional reactions.

If patient reports pain in sitting position but no pain
in side lying (decubitus)position then radiol ogical find-
ings of standing and then painful sitting positions may
reveal subluxation of the unstable coccyx segment up-
onsitting [23]. In such cases the sitting postural habits
modification is recommended, but its failure may war-
rant surgical interventions because notall such patients
respond positively to conservative methods. If patient
is obese then it may further necessitate the surgical
interventions.

Traumatic coccy godynia respond more positively to
the surgical interventions as compared to the idiopath-
ic coccygodynia which respond more favorably to the
conservative methods [30]. Partial coccygectomy is
found to have higher incidence of surgical failure as
compared to the complete coccygectomy.

Maigne et al. [21] have proposed few clinical fea-
tures suggestive of coccyx instability whichrequires the
surgical interventions for the management of pain and
disability. These include (a) Sharp pain while passing
from the sitting to the standing position; (b) History of
local rauma sustained less than one month previously;
(c) Occurrence after childbirth; (d) Body mass index
more than 27; () Maximum tenderness over the sacro-
coccygeal or intercoccy geal joints, rather than over the
coccygeal apex.

Coccygectomy is a method of choice for the cure
of those patients who do not respond positively to the
conservative means. The total coccy gectomy is found
to have better outcomes while compared to the partial
coccygectomy. However this method of reatment fails
to give significant satisfaction in cases where the disc
pathology is simultaneously associated in the sacro-
coccygeal region. The results remain invariable (yet
grossly unsatisfactory) among the patients who present
neurotic personality. Such patients do present very
talkative nature, a long list of complaints and no objec-
tive tenderness or pathological signs could be elicited

correlating with the complaints [38]. Identification of
such patients is important before surgery because they
are not satisfied even after the surgery. Thus surgery
is not a recommended option in such patients if the
objective findings don’t correlate with their complaints.

The application of Lumbar Epidural Block might be
useful in cases of coccy godynia caused by lumbar disc
herniaion [14].

Sacral Rhizotomy [3,14,36,39] involving chemical
methods (phenol, alcohol) have been shown to be scant-
ly effective and might cause a high incidence of unde-
sirable effects such as deafferentiation. This technique
is only indicated when the pain is attributable to dam-
age of the distal nerve roots, in the context of cauda
equina syndrome [12]. The long-term effect of sacral
rhizotomy 5-4 and S-5 in 24 patients with coccygody-
nia was evaluated by Albrektsson [3]; only 6 patients
responded well, all of them with symptoms associated
with Coccygeal tendemess.

Radiofrequency-Induced Nerve Root Damage [5]
constitutes a novel technique that might find applica-
tions in the treatment of purely mechanical pain and
in painful syndromes with an important sympathetic
component.

5. Exercise therapy

While searching the databases for the coccyx related
pain, it was found that the exercise therapy aspect is
almost completely ignored in previous literature. We
didn’t come across any study which focused on ac-
tive exercise regimes to control the position of sacrum
and coceyx in order to alleviate the pain and disabili-
ty related to coccyx pain. Almost all interventions that
we could found were passive mode to certain extent.
Coccyx does provide attachments to many muscles and
ligaments of pelvic floor group, therefore by training
of these muscles to certain extent in meticulous way
there can be expected some change in the magnitude
and nature of the coccygodynia, however none of the
study attempted to evaluate this aspect. Furthermore it
is a well known fact that the position and orientation
of coceyx tip [35] might be influenced by the position
of upper thoracic and lumbar spine, and sacroiliac joint
due to its closed kinetic chain nature [8].

Future studies must be done to evaluate this aspect.
As per the clinical experience of the authors of this re-
view, it has been seen that idiopathic patients of coc-
cygodynia do respond favorably to the multifidus and
transverses abdominus muscle training, quadripud po-
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sitioncat and camel exercises. Furtherithas been expe-
rienced that most patients of idiopathic coccygodynia
do have out flared ilium bones, and their pain alleviated
when the glutei pumping exercises are suggested. Fur-
ther the patients with idiopathic coccygodynia without
any coccyx fracture do respond to LILT (low intensity
laser therapy) and moist heat pack treatment. Howev-
er in the absence of any available literature or RCTs
from the searched database, we cannot establish it as
evidence based approach. Further studies in controlled
manner can be done to evaluate this aspect.

6. Conclusion

This review highlights the major factors that must be
identified while designing the management strategies
for coccygodynia. Numerous conservative methods and
the surgical options have been used since ages for the
cure of coccyx pain. This review also highlighted that
both conservative and surgical interventions have their
own success and failure rates. Through this review, we
found that manual therapy is the best option for treating
the Coccydynia/Coccygeal pain. Apart from manual
therapy, other techniques such as massage, taping, hot
fomentation are also effective in rehabilitation of such
cases. HVPGS (high voltage pulsed galvanic stimula-
tion) is one of the options for relieving pain. Coccy geal
excision is the last resort available when conservative
treatment fails to alleviate Coccydynia.

Lastly, we recommend that newer modalities (like
laser) and newer manual techniques, which may be
beneficial in treating Coccydynia should be tested, and
further research should be carried out, in future.
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