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Abstract: Coccyx is the last bone of the spine with wide variable attachment to the sacrum. This bone
sometime becomes painful and causes a lot of disability. Coccydynia may be primary (de novo) or secondary
to a pathology in another place. The most important way to differentiate primary from secondary coccydynia
is local tenderness over the bone. The basis of treatment in coccydynia is conservative management and
surgery is recommended only in patients with primary coccydynia in whom the pain does not respond to the
less invasive therapeutic options. The usual surgical treatment for these patients is coccygectomy which if
carefully performed, will have favorable clinical outcome. The most common and worst complications of this

operation are infection and rectal injury, respectively.
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1. INTRODUCTION

The coccyx is the last bone of the spinal column
that is usually made of 3-5 separate or fused
vertebrae attached to the sacrum. This
attachment is variable and may be synovial,
fibrocartilaginous, or ossified ™ 2. This bone is
an important structure in the pelvis the serves as
an attachment for ligamentous (sacrospinous,
anterior, posterior coccygeal, and lateral
sacrococcygeal ligaments) and  muscular
structures (external anal sphincter, levator ani,
and coccygeus muscles). These components
prevent the sagging of pelvic contents and are
responsible for bowel continence 1.

The name of the coccyx comes from cuckoo, a
medium-sized slender bird with a curved beak.
According to Postacchini and Massobrio,
coccyx may have four types of configuration on
lateral pain radiography ™. In Type I, the
coccyx is slightly curved forward with its apex
facing downward, while in Type Il this forward
curvature is more dramatic and points straight
forward. Type Ill, the coccyx acutely angles
forward and in Type IV, the coccyx is
subluxated at the sacrococcygeal or
intercoccygeal joint.
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Pain of the coccyx or coccygodynia is also
known as coccydynia, coccalgia, or tailbone
pain. The pain is not usually associated with a
pain in the lumbar area and does not radiate or
refer to the leg. Its prevalence is about 2.7%
among the patients referring as low back pain
(LBP) Pl Although it can happen at any age, it
usually begins around 40 with no ethnicity or
race preference °. Coccyx is more prominent in
female and may be due to this structural
difference, the disease is much more common in
female (female/male ratio of 5) UL Its
predisposing factors include sacrococcygeal
instability or fusion, high body mass index,
trauma, childbirth, a history of surgery on
lumbar spine or rectum, epidural injection, and
inappropriate life style © #. In this review, we
focused on those patients in  whom
coccygectomy could yield a more satisfactory
outcome.

2. ETiOoLOGY

Coccydynia is a localized pain at the very
bottom of the spine that usually gets worse with
sitting or any activity that puts pressure on it.
The most important issue in approaching a
patient with coccydynia is distinction between
the primary and secondary nature of the disease
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(Table 1). The most characteristic finding in
primary versus secondary coccydynia is bone
tenderness  in  palpation. In  primary
coccygodynia, the main pathology is coccyx
itself. Two main causes for this condition are
idiopathic and trauma ".Many different
theories have been proposed for idiopathic type
of coccygodynia including muscular spasm,
functional neurosis, or psychiatric disturbance,
but none of them has been proven ™ In
traumatic coccygodynia, the traumatic event
may be acute (sudden fall from height), chronic

Tablel. Underlying etiology of coccygodynia

(prolong sitting with bad posture especially on
the hard surfaces), or acute on chronic
(childbirth) ™3] The other less common causes

?f p]rimary coccygodynia are listed in Table 1
16-19

In the secondary coccygodynia, the prime
culprit is in another place and therefore in these
cases, it is very important to identify the main
pathology and not to convince the coccyx as the
main offender. These types of coccydynia may
arouse from the spinal column or internal
viscerae (Table 1) (4112021,

Etiology

Primary | - Idiopathic,

- Traumatic,

- Levator ani syndrome,

- Infection (osteomyelitis),

- Avascular necrosis,

- Sacrococcygeal osteoarthritis,

- Soft tissues anomaly,

- Bursitis,

- Non-union.

- Congenital

- Precoccygeal calcific tendinitis.

- Tumor (intraossal lipoma, intraossal chondroma, precoccygeal cysts, sacrococcygeal
chordoma, giant cell tumor, intraductal schwannoma, perineural cyst, pilonidal cyst,
intraosseous lipoma, glomus tumor, sacrococcygeal meningeal cysts, and paragangliomas
of the caudal end of the os coccygis),

Secondary | 1-

equina), lumbosacral injuries.

system, metastases.

From the Spine: lumbar disc degeneration or herniation, lower lumbar spinal stenosis,
neural tumors (e.g., schwannoma, neurinoma, chordoma, arachnoid cysts of the cauda

2- From the viscerae: Infections and tumors of the rectum, sigmoid colon, and urogenital

3. CLINICAL PRESENTATION

Most of the patients have a history of a trauma
to the coccyx. This trauma may be due to an
acute event (falling from the height or direct
kick to the coccyx) or chronic poor posture
while sitting. Patient usually complain of a pain
that is localized to the bottom of the spine. The
pain commonly alleviates with standing and
walking but aggravates by sitting. Some of the
patients complain of the pain in lying position,
during defecation, sexual activity, and riding a
bicycle or a motorbike %22,

4. DIAGNOSTIC TESTS

The correct diagnosis needs a complete medical
history and appropriate physical examination.
History taking should include information about
the nature of the pain, chronicity of the pain, the
presence of an initial traumatic event, severity
and course of the complains, bowel habit, and
existence of associated red flags (night pain,
unwanted weight loss, paresthesia, weakness,
sphincter disturbance, etcetera). Paying attention
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to the past and family medical history, lifestyle
habits is also very important.

Physical examination for coccydynia comprises
of three parts. First, observation for rolling out
skin rash, fissure, ulcer, tumefaction, etcetera.
Second, palpation for checking local tenderness,
swelling, bony spur, cyst, and so on. Third,
intrarectal manipulation to assess coccygeal
mobility and muscular tension. Note that local
tenderness is the best clinical indicator of
primary versus secondary coccydynia .

Diagnostic paraclinical tests are only indicated
in refractory or unusual cases. These tests
include:

4.1.Plain Radiography

Anteroposterior and lateral views of the
sacrococcygeal area may be helpful in revealing
fractures, dislocations,  osteophytes, and
abnormal sacrococcygeal curvature but lateral
dynamic views in standing and sitting positions
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can detect changes in coccygeal alignment more
clearly. Standing lateral view is taken when the
patient has maintained this position for more
than 10 minutes. In sitting view, the patient is
asked to sit while the back is straight and the
thighs are level. Then the patient should bend
backward until the pain is reproduced and at this
point, the lateral view is taken **. Normal range
is less than 25% translation of the coccyx and a
rage of 5 to 25 degrees of rotation. Fogel et al.
found that too much mobility or too much
stiffness are both pathologic and can be detected
in as much as 70% of the patients with
coccydynia %%, Intercoccygeal angle (the angle
between the midline of the first and last
coccygeal segment) is a useful parameter in
assessing forward angulation of the coccyx. Kim
and Suk proposed that this angle is greater in
idiopathic versus traumatic cases .

4.2.Local Injection

Direct introducing a needle to the point of
maximum tenderness to elicit the same pain as
previously felt by the patient and subsequent
pain relief by injecting a local anesthetic agent
may be helpful in diagnosis and treatment of the
disease 2,

4.3.Discography

Coccygeal discography may be helpful in
detecting the precise location of the pain,
although this is not universally accepted.
Maigne et al. reported this technique was
successful in 44 of 55 cases with coccygodynia
especially in cases with subluxation or
hypermobility 7.

4.4.Whole Body Bone Scan, CT or MRI
Scanning

These modalities are especially helpful in
patients suspicious for a fracture, tumor, or
infection. MRI should exclude any simultaneous
pathology in spinal cord, intervertebral disc, or
Zginal canal (like lumbar spinal stenosis) ** %

5. CONSERVATIVE TREATMENT

Although several therapeutic options have been
proposed for the patients with coccygodynia,
non-operative treatment continues to be basis
for the disease. Nonsteroidal anti-inflammatory
drugs (NSAIDs) to lessen the pain associated
with inflammation are usually the first step of
treatment. Laxatives are prescribed to reduce
pressure on the coccyx. Modification in life
style in order to avoid excessive pressure on the
tailbone in sitting position (using soft seats,
ring-shaped cushions, and etcetera) is another
mandatory principle in conservative treatment.
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Diagnostic and therapeutic injection (at the
point of maximum tenderness) is universally
recommended . This can be performed by
local anesthetic agent and steroids. Khan et al.
suggested  dextrose  prolotherapy  before
undergoing coccygectomy, as an effective
therapeutic option in the patients with chronic,
refractory coccygodynia, although there is still
not a randomized study to compare prolotherapy
with local steroid injection . Ganglion impar
injection (block) was recommended by some
authors B%* This ganglion is also known as
ganglion of Walther (or azygos) and is the
terminal convergence of two sympathetic chains
in front of the coccyx 3. It was proposed that
even a single local nerve block injection at this
area under fluoroscopic control might create
complete pain relief in the cases with refractory
coccygodynia % This injection was also
proposed in other patients with chronic pelvic
pain due to cancer or so on #234,

Another therapeutic option is applying a kind of
skin patches. Levesque et al. proposed high-
concentration  capsaicin  patch  in  the
management of coccydynia and reported great
success Ergonomic adaptation (buttock
strapping, postural training, firm corset, and
etcetera) and  coccygeal ~massage  or
manipulation are also recommended & ** 19 3¢,
Thiele massage was invented to relieve the
spastic levator ani and coccygeus on both sides
B In cases with coccygeal mobility, digital
manipulation may be more helpful #® . Other
less common modalities sometimes mentioned
include radiofrequency ablation and

extracorporeal shock wave therapy (ECSWT)
[39-41]

6. OPERATIVE TREATMENT

In those patients with primary coccygodynia in
whom aggressive conservative treatment does
not yield a satisfactory outcome and the disease
causes a problem in activity of daily living,
surgical intervention as the last resort may
become  necessary. This  operation s
contraindicated in the patients with secondary
coccygodynia or local infection. This procedure
can be performed as partial or complete
coccygectomy but complete coccygectomy has a
lower incidence of failure 2.

Usually a low residue diet is recommended 1 to
5 days before surgery. Coccygectomy can be
performed by two surgical (Powers and
Gardner) techniques ¥ *1In both techniques,
the patient is placed in a prone position, hips in
flexion and the buttocks separated by a hard
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tape. In Powers technique, a longitudinal
incision is made from the sacrococcygeal joint
to the tip of the coccyx. The bone is excised
subperiosteally and distal end of the sacrum
beveled. In Gardner technique, the tip of the
coccyx is first elevated by blunt dissection then
sharply separated from the external anal
sphincter. By a moist sponge, the coccyx is
bluntly mobilized up to the sacrococcygeal joint
and then the coccyx sharply dissected here.

Coccygectomy can be performed
subperiosteally or by its periosteal sleeve.
Periosteal preservation has been shown to be
associated with faster recovery and less
postoperative infection (may be due to less
probability — of  rectal injury).  After
coccygectomy, distal prominent end of sacrum
is beveled and dead space should be eliminated
by suturing the aponeurotic tissues. Any
persistence of dead space allows hematoma
formation and subsequent infection.

7. COMPLICATIONS

The operated patients should be informed that
postoperative improvement in symptoms is
usually gradual and may be observed after a few
months. An overall complication rate of 11%
was reported in the literature “!. Needless to say
that due to the proximity of the surgical site to
the anus, the most common complication of this
procedure is infection. Infection rate has been
reported to be occurred as high as 30% and
usually caused by gram-negative rods “¢. In
order to reduce this complication, some authors
proposed a preoperative rectal enema, a
particular topical wound adhesive, closure of the
incision in two layer, and postoperative
antibiotic  therapy with second-generation
cephalosporins for 5 days "I,

The worst complication is rectal injury as the
dissection goes away from the subperiosteal
region [10]. Injury to the external anal sphincter
can create bowel incontinence. Ganglion impar
is the terminal ganglion of the paravertebral
sympathetic nervous system and closely located
in anterior surface of the coccyx. Damage to this
ganglion may interfere with sympathetic nerve
function. Other complications occasionally
quoted include hematoma, wound healing
problems like wound dehiscence and delayed
healing.

8. CONCLUSION

The basis for treatment of coccydynia is
conservative but persistent cases are medical
challenges. Coccygectomy is not suitable for
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every patient with recalcitrant coccydynia and
may create catastrophic outcomes. In order to
decide on surgery, the treating surgeon by
taking a history, clinical examination, and if
necessary, paraclinical measures, should first
distinguish between primary and secondary
illness. Coccygectomy is only appropriate for
those patients with primary coccydynia in whom
the pain does not respond to the less invasive
therapeutic options. The most common and
worst complications of this operation are
infection and rectal injury, respectively.
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