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(Abstract h

Purpose: This literature review is intended to provide oversight on the anatomy, incidence, etiology, presentation, diagnosis,

and treatment of coccydynia. Relevant articles were retrieved with PubMed using keywords such as “coccydynia”, “coccyx”,
“coccyx pain”, and “coccygectomy”’.

Methods: Literature accumulated for this study was accumulated from PubMed using sources dating back to 1859. All sources
were read thoroughly, compared, and combined to form this study. Images were also added from three separate sources to aid
in the understanding of the coccyx and coccydynia. Focal points of this study included the anatomy of the coccyx, etiology and
presentation of coccydynia, how to properly diagnose coccydynia, and possible treatments for the variety of etiologies.

Results: The coccyx morphology is defined using different methods by different authors as presented in this study. There is
no conclusive quantitative data on the incidence of coccydynia; however, there are important factors that lead to increased
risk of coccydynia such as obesity, age, and female gender. Injury to the coccyx or coccygeal joints with surrounding tissue
inflammation and contraction of the muscles attached to the coccyx causes coccydynia. Diagnosis is made predominantly in
clinical examinations with static standard radiographs, CT, and routine blood tests. Treatment options include conservative
care, physical therapy, intrarectal massage and manipulation, sacrococcygeal injections (including ganglion impar block), and
coccygectomy.

Conclusions: Many cases are resolved with conservative treatments, despite the wide array of etiologies for the diagnosis. In
more extreme cases, physician intervention requires a multidisciplinary approach. Surgical treatment is used as a last resort.
J

Introduction Anatomy and Function of the Coccyx

Coccydynia, or coccygodynia, is pain and discomfort The coccyx is a fractional percentage of the vertebral column
arising from the most inferior part of the vertebral column [1].  in relation to total surface area and total weight [2]. It is made of
The vertebral column is divided into five parts; cervical, thoracic,  three to five horizontal segments, with the overall shape resembling
lumbar, sacral, and coccygeal (in descending order). Coccygeal triangle that is facing downward [3]. The most superior segment
pain can be (.1ue to many different etiologies. Variability in etl.ology articulates with the inferior part of the sacral vertebrae [3]. The
of coccydynia also correlates to the amount of treatments available, .

lateral surfaces of the coccyx serve as attachment points for many

from conservative supportive treatments to advanced treatments tend dl; " tably th ) . tts of th
involving surgery [1]. This literature review is intended to provide ~ ‘cn¢ons and igaments, notably the coccygeal muscies, parts ot the
gluteus maximus muscle tendon, and the sacrospinous ligament

oversight on the anatomy, incidence, etiology, presentation, ! k
diagnosis, and treatment of coccydynia. Relevant articles were [1,2]. Ventrglly, the coceyx is bqrdered by muscles and llgaments
retrieved with PubMed using keywords such as “coccydynia®, of the pelvic floor [1]. A prominent muscle of the pelvic floor,

EEINT3

“coccyx”, “coccyx pain”, and “coccygectomy”. the levator ani, inserts into the inferior tip of the coccyx as the
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iliococcygeus tendon [1,2]. This aids in pelvic floor support, which
contributes to voluntary bowel control [1].

The first coccygeal segment is the largest and has transverse
processes which may articulate or fuse with the sacrum. It is
often separate from the progressively smaller caudal coccygeal
vertebrae. Dorsally, the coccygeal cornua, which are vestigial
articular processes, mark the inferior boundary of the sacral hiatus
as they articulate with the sacral cornua [1-2]. It has very little
movement, and the normal range of motion is approximately 13
degrees [1,5] (Figure 1).

Socroilioc joinls
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Figure 1: Image of the Coccyx [4].

Flexion of the coccyx is usually produced by the contractions
of the levator ani muscles, while extension is mostly passive [2].

It is important to note that if excessive movement occurs, that is a
sign of abnormality within the coccyx. The primary function of the
coccyx is to act as a shock absorber when sitting, providing weight
bearing support [1]. The coccyx bears more weight when a person
is sitting or leaning backwards versus leaning forward [1].

The coccygeal ligament, also referred to as the filum
terminal extremum, is the continuation of the spinal dura beyond
the termination of the dural sac at the second sacral vertebrae [2].
Distally, it fuses with the periosteum of the dorsal aspect of the
coccyx [2]. Its termination may be marked by a post anal pit and it
inserts into the first coccygeal segment [2].

The coccyx has been classified before by different groups of
authors based on its radiographic appearance, as shown in the table
below [3-8] (Figures 2 and 3).

Normal Dural tension

Coccygeal

Extension
Releaves
Tension and
Back Pain

Abnormal

Dural tension

Figure 2: Movement of the Coccyx [6].

Authors and classifications

Postacchini and Massobrio

Type Coccygeal morphology

Type 1 Coccyx is moderately curved forward

Type 2 Coccyx is markedly curved with the apex curved forward

Type 3 Coccyx is sharply angulated forward at the level of the sacrococcygeal joint
Type 4 Coccyx is subluxated at the sacrococcygeal/intercoccygeal joint

Type 5 Coccygeal retroversion with spicule

Type 6 Scoliotic deformity

Maigne

Type Coccygeal morphology

Type 1 Coccyx is curving more than 25 degrees

Type 2 Coccyx is displaced or subluxed posteriorly

Type 3 Coccyx is immobile with a spicule on the dorsal surface of the last coccygeal segment

Figure 3: Radiographic Classifications of the Coccyx.
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Incidence and Etiology of Coccydynia

There is no conclusive quantitative data on the incidence
of coccydynia; however, there are important factors that lead to
increased risk of coccydynia such as obesity [1-5]. Obesity is
defined as a BMI over 27.4 in women and 29.4 in men; people
that are obese are more likely to have unstable movement of the
coccyx due to lesser degrees of pelvic rotation (<307), which leads
to steeper angles between the coccyx and the seat in which the
person is sitting [5]. Pelvic rotation is defined as the clockwise
or counter clockwise movement of the pelvis on an axial plane.
When obese individuals attempt to sit down, the coccyx tends to
jut out posteriorly because of inadequate sagittal pelvic rotation
[3-5]. This results in increased exposure to the intrapelvic pressure
that develops during the act of sitting or during a fall, resulting in
subluxation of the coccyx [3,5]. In other words, obesity leads to
hypermobility of the coccyx, which can lead to coccydynia [5-9].

Additionally, age is another risk factor as adults are more
likely to present with coccydynia than adolescents [1-10]. This is
because adolescents have reduced abnormal mobility and more
commonly have spicules than adults [10]. Spicules are small bony
outgrowths on the dorsal aspect of the tip of the coccyx and most
commonly seen in patients with immobile coccyges [5]. Being
female gender were also found to be a risk factor for coccydynia,
as they have specific sex-related anatomic features [11]. This
includes slender females having little subcutaneous fat and coccyx
is not as protected; the greater sciatic notch in females is wider
and this contributes to backward inclination of the coccyx leaving
it more susceptible to injury; females have a greater inter-ischial
tuberosity distance which increases the pressure to the coccyx
[11]. The most frequent causes of coccyx pain include falling
backward or on the buttocks, fracture or dislocation due to trauma,
pregnancy, infection, chordoma (a rare form of malignant cancer),
and idiopathic causes [7-9].

Injury to the coccyx or coccygeal joints with surrounding
tissue inflammation and contraction of the muscles attached to
the coccyx causes coccydynia [3-12]. The pain can either arises
from the coccyx itself, is referred to the coccyx, or is neurogenic
in origin [13]. Direct trauma can include falling on the buttocks
or falling backwards, prolonged sitting on a hard or narrow
surface, or sexual intercourse [1-9]. Indirect trauma includes
vaginal childbirth, recent lumbar spinal surgery, rectal surgery, or
epidural injections [8]. In 1950, Schapiro described this disorder
as “television disease”, because of poor postural adaption due
to sitting awkwardly [3-14]. Internally, irritation of the sacral
sympathetic chain called the ganglion impar, which is located in

between the sacrum and the posterior wall of the rectum, can cause
sacrococcygeal dysfunctional pain [15]. Compressions of the
ganglion impar have also been reported in patients with anterior
dislocation of the coccyx [15].

In studies found, Maigne, et al. reported that 36 of 51 patients
had a history of direct trauma [16]. Pennekamp et al. reported 8
out of 16 patients with pain due to direct trauma, with the other 8
patients having idiopathic coccydynia [17]. Awwad et al. reported
34 out of 70 patients (16 female and 18 males) with coccydynia
because of direct trauma, 14 female patients with indirect trauma
due to childbirth, and 22 female patients with idiopathic trauma

[9].

Presentation and Diagnosis of Coccydynia

Classical presentation of coccydynia is associated with
pain, tenderness, or an ache localized in the region of the lower
sacrum, the coccyx, or in adjacent muscles and soft tissues [1-18].
The pain becomes sharp during periods of sitting, when getting
up from a sitting position, during sexual intercourse, defecation,
and menstruation in females [1-3]. The severity of the pain is
dependent on various predisposing factors, such as the duration of
time spent sitting [3-18]. The character of the pain appears to be
more related to spasms of the levator muscle, coccygeus muscle,
and in the medial fibers of the gluteus maximus muscle [18].

Diagnosis is made predominantly in clinical examinations
with static standard radiographs, CT, and routine blood tests [3].
Blood tests showed no abnormalities except in the presence of
tumors or infection [3]. Causes of coccyx pain such as infections,
masses, and tumors should be ruled out in every case [1]. Maigne
et al. described a method of assessing coccygeal mobility based
on comparisons of dynamic and static lateral radiographs with the
patients hips flexed and extension of the spine while they sat on a
hard surface [3-16]. The films were superimposed and the angles
of sagittal pelvic rotation (measured based on the pivot angle
made when the radiographs were superimposed), angle of mobility
(difference between the tips of the coccygeal segments in the two
radiographs), and the angle of incidence (measured angle at which
the coccyx stuck the seat surface) were calculated [3-16].

Certain types of MRI are useful is determining coccydynia.
Static MRI failed to identify the cause of coccydynia as this is a
dynamic disorder [3]. However, dynamic MRI showed the coccyx
is mobile during defecation and it is possible to demonstrate
coccygeal excursions by determining the changes in position from
maximum contraction and straining-evacuation (Figure 4) [3-20].
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Figure 4: CT of the sacrum and coccyx in a sagittal view [19].

Treatment

Coccydynia can usually be treated conservatively as it usually
resolves on its own within a few weeks or months. Conservative
treatment is successful in 90% of coccyx pain cases, with many
resolving without medical treatment [1-21]. This conservative
treatment includes use of laxatives, non-steroidal anti-inflammatory
medications, hot baths, use of ring shaped cushions, massage,
corticosteroid injections, radiotherapy, and psychotherapy [21].
Other treatment options for coccydynia if conservative methods
do not relieve pain include physical therapy, intrarectal massage
and manipulation, sacrococcygeal injections (including ganglion
impart block), and coccygectomy [3].

There are many modalities involved in physical therapy
treatment for coccydynia. Shortwave Diathermy (SWD) is used
to relieve pain and muscles spasms in inflammatory tissue by
providing heat to deep muscle tissue [22]. It has been shown to
help patients with coccydynia [23]. Interferential Current (IFC) is
another form of therapy that has shown to reduce inflammation and
low back pain [22]. More Recently, Extracorporeal Shock Wave
Therapy (ESWT) has been suggested for non-invasive treatment of
musculoskeletal conditions [22]. Its effectiveness can be attributed
to stimulation analgesia and increased tissue regeneration [22]. It
has been shown relieve pain from coccydynia and is recommended
as an alternative method for patients with the ailment [22].

Bimanual coccyx manipulation would include massaging
the muscles attached to the coccyx to help ease the pain [1]. This
is done under anesthesia or heavy sedation with local injection
of anesthesia and a steroid such as bupivacaine 0.5% and 40
mg of methylprednisone, respectively) [9]. This method allows
surgeons to identify the source of coccygeal instability [9]. Coccyx
manipulation provides good outcomes to as high as 85% of cases

[11].

Ganglion impar injections can be a safe and effective for
treating coccydynia [24]. It is performed via a transsacrococcygeal
approach using a 22-gauge spinal needle along with fluoroscopy
[25,26]. Either the prone or lateral decubitus position can be
chosen for this approach [26]. Blood pressure, heart rate, and pulse
oximetry are monitored throughout the procedure [26]. The site of
needle insertion is located by palpating the sacral cornua [27]. The
needle is then advanced through the vertebral disc until the tip is
placed anterior to the ventral sacrococcygeal ligament, felt using
a loss in resistance [27]. Its position is confirmed via a “reverse
comma” appearance when seen in lateral radiograph views after
injection of a radio opaque dye into the retroperitoneal space [27].
In clinical studies done by Toshniwal et al. and Sagir et al. a total
of 24 patients with coccydynia that were given ganglion impar
injections showed adequate pain relief without any complications
in the proceeding short term [25-27].

Removal of the coccyx via surgical intervention is used when
all other treatment options have not provided the patient adequate
relief [1-3].

There are two common types of coccygectomy procedures:
Key’s and Gardner’s [11]. Key’s method for coccygectomy
has relatively provided better results for patients, and is more
commonly used [11]. This method utilizes general anesthesia and
better minimizes wound complications via preoperative bowel
preparations and intravenous antibiotics [8]. During the procedure,
the patient is positioned to lay on their stomach and their buttock
is laterally retracted [8]. Using fluoroscopy to properly identify
the coccyx, a midline vertical incision is made over the bone and
it is circumferentially separated from surrounding tissue using
unipolar electrocautery [8]. The procedure is completed via
surgical resection of the coccyx in a rostral-caudal manner [8].

Current literature shows that coccygectomy yields high
percentage of success with complications such as rectal injury,
sphincter injury, and incontinence rarely reported [3]. Kwon et
al. accumulated 28 case series from 1980 to 2012 totaling 742
patients that underwent coccygectomy [8]. 592 of the patients were
females, and only 64 of the patients (10%), had an occurrence of
infection after the procedure [8]. 84% of the patients reported good
to excellent outcomes after coccygectomy [8].

Conclusion

Coccydynia is a mildly debilitating condition. Most cases can
be can be resolved with supportive treatments. However, If the
condition progresses than physician intervention is suggested. This
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intervention can rely on a multitude of approaches, ranging from
medications manual therapy. Surgical treatment, while proven to
have high success rates, should be used as a last resort after all
other options have been considered.
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