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Abstract

Objectives. Coccydynia is a condition with a multi-
tude of different causes, characterized by ill-defined
management. There are multiple prospective stud-
ies, including several controlled trials, that have
evaluated conservative therapies. Additionally, a
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plethora of observational studies have assessed
coccygectomy, but few studies have reported re-
sults for nonsurgical interventional procedures. In
this report, we describe the treatment results of 12
patients who received conventional or pulsed radio-
frequency for coccydynia and systematically review
the literature on management.

Methods. We performed a retrospective data ana-
lysis evaluating patients who underwent pulsed or
conventional radiofrequency treatment at Johns
Hopkins Hospital and Walter Reed National Military
Medical Center. A comprehensive literature review
was also performed to contextualize these results.

Results. The mean age of patients treated was 50.25
years (SD = 11.20 years, range = 32-72 years), with
the mean duration of symptoms being 3.6 years
(SD = 3.36 years, range 1-10 years). There were 10
males and two females in this cohort. Among pa-
tients who received radiofrequency treatment, the
average benefit was 55.5% pain relief (SD = 30.33%,
range = 0-100%). Those who underwent conven-
tional (vs pulsed radiofrequency) and who received
prognostic blocks were more likely to experience a
positive outcome. There were two cases of neuritis,
which resolved spontaneously after several weeks.

Conclusions. Radiofrequency ablation of the sacro-
coccygeal nerves may serve as a useful treatment
option for patients with coccydynia who have failed
more conservative measures. Further research into
this therapeutic approach and its benefit for coccy-
dynia should incorporate a control group for
comparison.

Introduction

Coccydynia as a nosological entity was first reported in
1859 by Sir James Simpson [1]. Coccydynia afflicts the
coccyx, the vestigial end of the vertebral column whose
name derives from the Greek word for “cuckoo bird”
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Figure 1

[2]. The prevalence rate of coccydynia has not been
well studied but is generally acknowledged to be low; in
one study from the 1950s, Ghormley found that 2.7% of
patients admitted to the hospital with chronic low back
pain had coccydynia [3]. The epidemiology of this enig-
matic condition has not been well documented, although
women are more commonly affected than men and the
prevalence appears to be highest in middle age [4].
Coccydynia has numerous causes and contributing fac-
tors, ranging from obesity to childbirth to trauma [5-7],
and may arise as a consequence to soft tissue, bony, or
even visceral (i.e., rectal) pathology [8,9] (e.g., spinal
cord convergence, pressure on the coccyx, or an atypi-
cal pain referral pattern. Perhaps because the etiology
has not been well elucidated and the prevalence rate is
low, the treatment of coccydynia or pain around the
coccyx is ill-defined. Conservative management has typ-
ically involved anti-inflammatory drugs, warm water
baths, and sitting aids [10,11], although physiotherapy
and even intrarectal massage are increasingly utilized
[12,13]. The surgical literature has focused upon coccy-
gectomy as an intervention for refractory coccygeal pain;
however, nonsurgical interventional approaches to coc-
cydynia have not been catalogued in detail.

In this manuscript, we provide a review on the epidemi-
ology, anatomy, and treatment of coccydynia and report
a series of 12 patients who underwent radiofrequency
(RF) ablation, 10 of whom reported substantial and dur-
able reduction in symptoms. Ten patients underwent
conventional RFA while two underwent pulsed RF.
These cases suggest that this low-risk therapy can pro-
vide lasting relief in some patients with posterior coccy-
geal pathology who are refractory to more conservative
treatment and represents a possible bridge to, or a less-
invasive alternative to, surgery.

Treatment Methods and Inclusion Criteria

This was a retrospective investigation of 12 cases at two
distinct pain treatment centers: the Blaustein Pain
Treatment Center at Johns Hopkins Hospital and the
Pain Treatment Clinic at Walter Reed National Military
Medical Center. Patients included in this series received
either conventional radiofrequency ablation or pulsed
radiofrequency for coccydynia. All patients had tried and
failed conventional management, with eight benefiting
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Anteroposterior (2 figures on left) and lateral (figure on right) fluoroscopic images demonstrating radiofre-
quency electrode placement at the sacrococcygeal junction (left-most figure) and mid-coccyx (middle image).

from preprocedure prognostic nerve blocks. Figure 1
shows radiographic images demonstrating electrode
placement for this procedure. The number of lesions cre-
ated ranged from two to nine, starting from the sacro-
coccygeal junction and sometimes extending down
through the lower third of the coccyx. For conventional
RF lesions, 20-gauge electrodes with 5 or 10mm active
tips were inserted at the respective target points using
antero-posterior and lateral fluoroscopic views to guide
placement. After sensory stimulation was performed at
50Hz, 0.5-1mL of 2% lidocaine, usually at each row of
treatments (for example, two to three horizontally
situated lesions due to the anticipated spread of the
injectate [14]) rather than at each ablation site when mul-
tiple locations were treated, was administered to prevent
procedure-related pain and enhance lesion size [15]. The
electrodes were then inserted and 135second lesions
were created at 80°-90°C. For cooled radiofrequency,
150second lesions were created at 60°C using 17-
gauge electrodes, with 2% lidocaine also given before
commencement of lesioning. After thermal lesions, 0.5—
1mL of 5mg depomethylprednisolone mixed with nor-
mal saline was given in all cases except two to prevent
neuritis [16,17]. For pulsed radiofrequency, treatment
was initiated using the following parameters: voltage out-
put 40-60 V; 2Hz frequency; 20ms pulses in a one-se-
cond cycle, 120second duration per cycle; impedance
range between 150 and 500 Ohms; and a 42°C plateau
temperature. Two or three cycles were performed, with
slight adjustments of the electrodes (i.e., 45° clockwise,
then 45° counter-clockwise) made between cycles, as
preclinical and clinical studies have demonstrated that
multiple cycles may increase effectiveness [18,19]. A sche-
matic representation of the sacrococcygeal nerve supply
and location of the radiofrequency electrodes is depicted
in Figure 2. Preoperative and postoperative pain scores
are described in terms of percentage relief, which was gar-
nered from either pre- and postprocedure 0—10 numerical
pain scale scores or direct patient report.

Search Methods

The evidence-based narrative review was performed based
upon a literature search performed on the NCBI Pubmed
and EMBASE databases for articles written between 1990
through 2015. Key words used during the search strategy
included “coccydynia,” “coccygodynia,” “coccygectomy,”
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Figure 2 Schematic drawing demonstrating the coccygeal nerves arising from the dorsal rami innervating the posterior
coccyx. The electrodes illustrate cannula position for radiofrequency ablation. The nerves pictured are representative

and may vary in location and number from person to person.

TH

“radiofrequency ablation,” “interventional,” “physical ther-
apy,” and “pharmacological,” in various combinations.
Nonindexed articles were also found by searching through
the Google Scholar database as well as reference lists of
retrieved and past review articles.

Anatomy of the Coccyx

The coccyx is a complex structure, consisting of inter-
connected joints, ligaments, nerves, vasculature and
muscles. The coccyx consists of three to five bony seg-
ments, each with pedicles, lamina, and spinous proc-
esses, fused together in a triangular formation with
articulation to the lower sacrum at the coccygeal cornua
of the coccygeus [13]. The anterior surface of the coc-
cyx has three transverse grooves representing areas of
fusion, which provide attachments to sacroccygeal liga-
ments and levator ani muscle fibers [20]. The posterior
surface is convex with transverse grooves; linear rows
of tubercles line this surface, converging into the most
superior coccygeal cornua, which articulate with the sa-
crum [21]. There is substantial variability in terms of the

dimensions and angulation of the coccyx between dif-
ferent individuals [22,23]. Investigators have also re-
ported heterogeneity in both joint mobility [24] and
structure [25] in the sacroccoccygeal and intercoccygeal
joints across the population. The innervation of the coc-
cyx warrants discussion. It is composed mainly from the
lower sacral spinal nerves and the coccygeal nerves,
which derive from the lower sacral nerve roots.
Anteriorly, the innervation is comprised predominantly
from the sacrococcygeal plexus, which in turmn arises
from the ventral rami of the S4 and S5 sacral nerves
and the coccygeal nerves, the termination of which
results in the anococcygeal nerves [26]. In a recent ca-
daveric anatomic study, Woon and Stringer (2014) con-
firmed this pattern of innervation, finding that efferent
fibers from this plexus pass through the ischiococcy-
geus muscle and sacrospinous ligaments, eventuating
in the postanal subcutaneous fat [27]. There is consider-
able variation in the course of the nerves and innervation
pattern of the sacrococcygeal plexus, but various ana-
tomical studies have found that it supplies the sacrospi-
nous and coccygeal ligaments, skin and soft tissue
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overlying the ventral coccyx, external anal sphincter, sac-
rococcygeal joint, coccygeal periosteum, and anterior
musculature including the pubococcygeus, ischiococcy-
geus, coccygeus, and part of the levator ani [26-30].
Posteriorly, the paired coccygeal nerves join with the pri-
mary posterior rami of the fourth and fifth sacral segments
to innervate the skin and soft tissue of the dorsal coccyx
[9]. Pain originating from the posterior coccyx, which may
occur following falls and other forms of trauma, may be
associated with exquisite tenderness and difficulty sitting
for prolonged periods of time. Whereas this may represent
a smaller portion of coccydynia than pain emanating from
structures situated anteriorly, it is particularly relevant for
the pain practitioner as the posterior innervation is more
amenable to interventional treatment.

Autonomic innervation from the sympathetic nervous
system derives from the paravertebral sympathetic
trunk, which terminates in the ganglion impar at the an-
terior surface of the coccyx [31]. Visceral afferent fibers
from the rectum travel with sympathetic fibers, and vis-
ceral pain from this region is typically poorly localized
and may be referred to the coccygeal region. Hence,
the ganglion impar is also a therapeutic target for
chronic coccydynia. Occasionally, pain in the coccygeal
region can be referred from pelvic viscera, from which
nociceptive stimuli are transmitted through the superior
hypogastric plexus containing sympathetic fibers, and to
a lesser degree via pelvic splanchnic nerves carrying
parasympathetic fibers from the second, third, and
sometimes fourth sacral segments [26].

Risk Factors, Pathophysiology of Disease, and
Taxonomy

Coccydynia is associated with a number of factors and
comorbidities, including excessive weight and female
gender [5,13]. External trauma from falls or accidents
constitutes a significant risk for tailbone pain [5,32];
similarly, internal trauma from difficult childbirth necessi-
tating instrumentation has been associated with coccy-
dynia [6,33]. Although it is most commonly idiopathic or
traumatic in nature, coccydynia has also been reported
as a symptom of conditions such as ankylosing spon-
dylitis [34] or tumors of the pelvis and bone [35,36].

Pathophysiologically, coccydynia has been linked to a
number of specific anatomical lesions. Maigne and col-
leagues described a large series of 208 patients with
chronic coccydynia, 69% of whom reported a history of
trauma [5]. The authors specifically identified several
pathological states including posterior luxation, hyper-
mobility (coccygeal flexion > 25°), anterior luxation, and
spicules (described as a small bony outgrowth on the
dorsal aspect of the tip of the coccyx) as predisposing
factors. Other investigators have found evidence of disc
degeneration of the sacrococcygeal or intercoccygeal
joints in patients with this syndrome [37,38]. Coccydynia
can also be a manifestation of referred pain from nerves
(radicular pain) or spinal structures, in which case
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coccygeal tenderness is generally absent on physical
examination.

Review of Current Therapies

Conservative Management— Pharmacotherapy and
Physical Therapy

Conservative management for coccydynia consists of
measures ranging from correct positioning with aids to
relieve pressure (such as cushions), mobilization, hot
baths, and pharmacotherapy. Maigne et al. reported on
a cohort of 53 adolescents with coccydynia who were
treated with nonsteroidal anti-inflammatory  drugs
(NSAIDs) or steroid injection as first-line treatments and
amitriptyline or coccygectomy as second-line treatments
[39]. Patients were evaluated one to two months after
their initial treatment and one to four years after their ini-
tial visit. The authors found that among 12 of 53 pa-
tients who initially received an anti-inflammatory
medication, six patients reported “adequate pain relief,”
although no raw pain scores were described in the re-
port; the remaining six patients who failed medication
were then given steroid injections to either the sacro-
coccygeal disc, intercoccygeal disc, or along the inferior
aspect of the coccyx, based upon the location of pain.
The remaining 41 patients did not receive medication
but were assigned to receive initial injections of prednis-
olone acetate (in the same locations as previously
described). Overall, 10 patients whose initial treatment
was inadequate received amitryptline, leading to three
“good” results and seven treatment failures. The study’s
limitations include the lack of pretreatment pain scores,
which prevented pre- and post-treatment comparison.
Hodges et al. described a group of 32 patients who
received escalating interventions, ranging from NSAIDS
to local injections to coccygectomy [40]. In only four
(13%) were NSAIDS sufficient by themselves (80-100%
symptom improvement), while all others required further
interventions.

Physiotherapy techniques have been used to variable
effect. In an early study, Wray et al. performed ultra-
sound and short-wave diathermy in 50 patients, offering
methylprednisolone/bupivacaine injections and then
coccygeal manipulation to nonresponders [41]. At an
average two-year, nine-month follow-up, they reported
that only 16% of patients were cured by physiotherapy.
As summarized in Table 1 [12,41-44], manual therapies
in the form of intrarectal manipulation or massage treat-
ments have been found to be only modestly beneficial.
Maigne et al. compared two groups of 50 patients, as-
signing one group to intrarectal manipulation and the
other to shortwave physiotherapy as placebo [12]. At
one-month follow-up, patients who received intrarectal
manipulation endorsed a 34.7% decrease in pain
scores, which favorably compared with the 19.1% de-
crease reported in those who received physiotherapy.
At six-month follow-up, 34 and 24 patients in the ma-
nipulation and control groups, respectively, who had

Downl oaded from https://academ c. oup. com pai nmedi ci ne/ articl e-abstract/18/6/1111/ 2666007
by Harvard Law School Library user
on 30 January 2018


Deleted Text: 4<sup>th</sup> and 5<sup>th</sup>
Deleted Text: , since
Deleted Text: 2<sup>nd</sup>, 3<sup>rd</sup>
Deleted Text: 4<sup>th</sup> 
Deleted Text: f
Deleted Text: p
Deleted Text: d
Deleted Text: t
Deleted Text: ,
Deleted Text: or 
Deleted Text: m
Deleted Text:  - 
Deleted Text: -
Deleted Text: -
Deleted Text: ,
Deleted Text: 1-2
Deleted Text: 1-4
Deleted Text: 6
Deleted Text: 6
Deleted Text: ,
Deleted Text: 3
Deleted Text: 7
Deleted Text: -
Deleted Text: -
Deleted Text: 2
Deleted Text:  
Deleted Text: 9 
Deleted Text:  
Deleted Text: (
Deleted Text:  
Deleted Text: , 42, 56, 57
Deleted Text: )
Deleted Text: s
Deleted Text:  
Deleted Text: compared to
Deleted Text: 6

ia Case Series

Coccydyn

on in

i

Radiofrequency Ablat

(penunuod)

Aw0109640009
(%.2) 8yel uoneo ‘Aluo SAIVSN uyim ‘suopoa|ul owe ‘(SAIVSN [BUOlEAISSCO [ov] (#002)
-l[dwoo [eaibins ybiH BUON (%€ 1) Wauaq mo ploials ‘salvSN 10}) M 9 awos ‘anjoadsolley 2e ‘e 1@ sebpoH
owg
1e ‘AjoAnoadsal
‘sdnoub Buiyojens
pue ‘uolezijigow
‘obessew Ul swod
-1no Alojoeysnes
pauodai 9,ze pue
‘%91t ‘% 6¢ -9oual
SAI}08Yd Jsow -Inda1 10 9,09 > se
Buiyorens ‘paipnis aln|iej ‘jaijal paziwopuel [ev] (Lo02)
uole|ndiuew Jo %09 < Se paulap uole|ndiuew ‘leuonelas Jay|reyn
sadA} Juasayip @81yl BUON aWO02IN0 PoOK) [enuep Ke—p2. ON -go ‘annoadsoid v/ pue aubrepy
Ajannoadsal ‘uon
-e|ndiuew pue uoy uolendiuew yum
-08[ul yum sse00ns 191181 %G8 ‘suonosl pa||0J3U00
%G8 PUB %09 ‘[eu} -Ul yum jaljal %09 uonos(ul ‘peziwopuel
paziwopuel [|n} U] paqliosap 10N ‘lewy paziwopuey ploJals ‘punosesyn Jesjoun awos ‘anjoadsoid 0zl
AjeAnoadsal
‘uoneindiuew pue
uonoalur yum ssao
-0Ns %G8 pue %09
‘el paziwopuel
[In} U1 ‘uonosful
pue uonejndiuew o}
asuodsal panoidwi
yum Adesoay)
-oisAyd oy asuods
-8J MO| :uolo8ul
ploials Aq pamoj uone|ndiuew
-lo} ‘AdessyrorsAyd UHM Jal[al %L uonos(ul
Buinleoal syuai SA suonoalur yum pioJals ‘Awiayy [euoneAlasqo [1¥] (1661)
-ed 0g :Apnis 10|id paquosep 10N  Jalal %8¢ Apnis 10]1d -elp ‘punose)in A G2'g = ebelony awos ‘annoadsold 0S ‘e 18 Aeapp
sjuBWIWOD suoneoldwon awooIN0 uoluaAla| pouad dn-mojjo4 300|q ubisep Apnis sjuaned (1eah) Apnis
onsouboid jo 'ON

BIUAPADD0D IO} seldeiey) [RUONUBAISIUI PUB SAIIBAISSUOD Buienjess ssipnig

I siqeL

1115

Downl oaded from https://academ c. oup. com pai nmedi ci ne/ articl e-abstract/18/6/1111/ 2666007
Li brary user

by Harvard Law School
on 30 January 2018



Chen et al.

(penunuod)

s1o09lgns ajewsa} Jo
aoueulwopaid ybiy

‘pa||0JU0D Jou Apmig SUON

uonoslul
paiyy Joy pouad
dn-mojjo} Jesjoun
‘pa||041u0D Jou ApniS

pauodal
10U $8100s ured mel
‘pajjoJiuod Jou Apnig

p8]|0J1u09 Jou Apnig

0..'82 0} 91°0E
woJ} pasealosp
ainjeladwa) 8oeUNS
[eabAoo00 (/g 01
G1'Q wol} pasealosp

9100s uled ues|
swanosdwi
ou I0 [ewiuiw
paliodal syuaned
/ ‘G'g 810os uled
‘uonoalul pug Joye
‘"¢ @109s uled
‘uonjoalul 1suiy Jeye
‘{G'g a109s ured
|ednpadoidaid ues|y
paosduwil |1/
‘swoydwAs ow 9<
yum spuanred Jo ‘jie
-19A0 Juswanoidwi
pauodai syuaied
v 1/2 ‘dn-mojjo} 1e
Jjo1184 ured 9,06 < se
paulep sseooNng
|04U0D Ul JIjouaq
%0S< Yum sjusied
10 %z ‘dno.b ebes
-sew ul Juswanoid
-Wl %0G< UM
sjusied %gz ‘ow 9
1e ‘Ajannoadsal
‘sdnoJb |on
-uo9 pue uonendiu
-ew ul sa109s ured
ul suohonpal %61
pue %/ 1€ ‘ow | I
sjuaned [ealbins ||
10 6 Ul Juswanoidwii

Awlayielp pue

abessew |e1big WM 2L

uonoslul pig
Jo} Jesjoun ‘(uon
-08(ul pug Jeye)

Adesayiojoud MM ‘(uonoal
8sosxeq  -ul 1S} Jele) p G
uonoalul
ploials [eabhooon Mg

AdesayjoisAyd
sA uonendiu

-ew [eabhoo0) ow g pue ow |

(Awoy08bA2000

loy)

ON

SeA

SBA

ON

[euoneAIasqo
‘anjoadsold fole]

[euoneAlasqo
‘annoadsold /€

[euoneAlasqo
‘anjoadsold il

|oge|-uado
‘paziwopuel

‘anjoadsold 201

[26] (6002)
‘e 1@ N\

[8¥] (8002)
e 18 ueyy

[ev] (2002)
e 18 eIl

[21] (9002)
‘e 12 aubie|y

sjusWIWo) suoneoldwo)

awoonQ

uoljuaAIau| pouad dn-mojjo4

390[q
onsouboid

ubisep Apnig syuaned (1eak) Apnis
j0 'ON
panuiuod | dlqel

1116

Downl oaded from https://academ c. oup. com pai nmedi ci ne/ articl e-abstract/18/6/1111/ 2666007
Li brary user

by Harvard Law School
on 30 January 2018



ries

ia Case Se

Coccydyn

on in

i

Radiofrequency Ablat

(panunuoo)

sjusned € ul ainjrey laye Jollal %05< 3o0iq (Lg—, = obuey) [euoneAIaSqo [ov] (S102)
[eoluyoal ‘N |lews pey swened 61/81 Jedw uoybuen ow /| = uesp SOA ‘anijoadsold 22 ‘le 1@ znpung)
pa|[043U0D Adesayyojoud |BUOIBAIBSO [z+] (g102)
10U ApN}s ‘N [[BWS  paquOsep SUON o118 %00 1—99 asolxeg MM Z21—9 ON ‘anijoadsoliey e ‘le 1@ uayn
uonoslul proels
pajie) oym syusi
pauodal jou sa109s -ed 0 9,0¢ 10} oAl uonoalul
swyeal-jsod 10948 aulndAinwe ploJa)s 1o
pepI0oal S8109S ‘syuanred g1 10 %05 selojewweljul |BUOIBAIBSO [6€] (L102)
ured juswieaiiaid oN 1o} @Al08Ye SAIVSN -lJUe |epl0JaISUON Av—1 awosg ‘anijoadsoliey €g ‘e 10 aublepy
swn
pauodal Bunus 9a.4-ured
J0u sa100s ured J8buo| {(01/y 1
wswieasiald ‘e SA €'G) dnoub uone) SN3L/sisasoyd pa|[043u0D
dn-moj|o} poys -ndivew ur uononp -ouoyd sA uon ‘paziwopuel [9g] (L102)
‘paxapul jou Apnis BUON -2l 2100s ured JaybiH  -ejndiuew [enuejpy POl ON ‘annoadsold 9¢ ‘e 18 Leyy]
dn-moj|o}
ow-9 je sa10os uled |eUOIBAISSO [gsl (L1o2)
paj|0Jju0d Jou ApNlS  PaquOSap SUON Ul pasealdap %G/ 44 pasind oW 9-)M € SOA ‘anijoadsolioy 12 ‘e 1 wny
ABojone
JO swia] ul onews|
-qoud snyy ‘Apnis
SIUY1 Ul pepnjoxe
10u ABojoyjed
Auoq ‘suon owg e Jedwi
-eoljdwod paiiod uolouNny Ul %06 pue uolbueb jo uon
-9 OU ‘pPd||0Ju0D 2100s ured ul %99 -ejnbeoooway} |BUOIBAIBSO [st] (0102)
10U Apn}s ‘N [[lBWS  paquosep suoN  juswaroidwi ues|y Aouanbaljoipey owgL ¥ I'6 SOA ‘anijoadsoliey ol ‘e 1@ AedsiwiaQ
a|qeuonsanb
SSOUBAI
-108})9-1500 ‘Apnis
SIUY1 Ul pspnjoxs
1ou ABojoyred 01/6—8 siuened g
Auoq ‘suon /2 ‘01/S—¢ paliodal
-eo||dwod pajiod syuaned g/g ‘0 Jo uonoalul
-81 OU ‘pPaJ|0JJu0d 81090s ured pajodal Jedwi uol6 |euoneAIasqo [#%] (0102)
j0u Apnis ‘N |lBWS  paquosep suoN  Ssiuaned g/g ‘ow 9 1y -ueb pepinb-19 oW 9-dM g SOA ‘anlloadsold 8 ‘e 18 Jireq
SjusWWOD suoneoldwon awooIN0 uoljuaAla| pouad dn-mojjo4 300|q ubisep Apnis sjuaned (1eah) Apnig
onsouboid J0 'ON

panujuoD | ajqeL

1117

Downl oaded from https://academ c. oup. com pai nmedi ci ne/ articl e-abstract/18/6/1111/ 2666007
Li brary user

by Harvard Law School
on 30 January 2018



Chen et al.

Comments
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round of injections;

median duration of

Complications

Outcome
first injection; all pa-
tients who received

Intervention

Prognostic
block Follow-up period

Study design

No. of
patients

Continued

Table 1
Study (year)

1118

repeat injection had

benefit 17 months
1 patient excluded

>50% relief

Mean466% improve-

None

5 wk—8 wk Extracorporeal

No

Prospective,

42

Lin et al.

due to incomplete
questionnaire; con-

ment in pain score
in ESWT group vs

shock wave
therapy vs

physiatry

randomized,
controlled

(2015) [49]

trol group reported
substantially worse
functionality prior to

35% in control

group; mean im-
provement of 60%
in function in ESWT

vs 50% in control

intervention

group

ESWT = extracorporeal shock wave therapy; NSAIDS = nonsteroidal anti-inflammatory drugs; RF = radiofrequency; TENS = transcutaneous electrical nerve stimulation.

previously derived50% or greater pain relief at one
month were re-examined; 11 of 34 manipulation group
patients and six of 24 control group patients re-
ported 50% or greater pain relief. Maigne and Chatellier
prospectively followed 74 patients divided into three
groups that received different manual manipulation tech-
nigues: massage, mobilization, or stretching [42].
Overall, they found comparably low rates of satisfaction
(defined as better than 60% pain relief) at six-month
follow-up; massage, mobilization, and stretching yielded
29.2%, 16%, and 32% satisfaction rates, respectively.

Interventions

Coccydynia has been treated with numerous different
procedural interventions, though methodologically sound
clinical trials are lacking and there is no consensus re-
garding optimal management. Perhaps the mainstay of
therapy has been local anesthetic and steroid injections.
Wray et al. performed a pilot study comparing physical
therapy, injection of local anesthetic and steroid around
the coccyx, and coccygeal manipulation under general
anesthesia combined with injection in 50 patients [41].
The authors reported success rates of 16%, 38%, and
71%, respectively, at one-year minimum follow-up
(mean two years nine months). They proceeded to per-
form a subsequent randomized trial in 120 patients
comparing injections as a stand-alone treatment to ma-
nipulation and injections and reported success rates of
60% and 85%, respectively. Among the 23 treatment
failures who underwent coccygectomy, 21 obtained ex-
cellent outcomes. More recently, Mitra and colleagues
(2007) reported that seven of 14 patients experi-
enced 50% or greater pain relief (at three-week follow-
up using fluoroscopically guided injections in patients
with acute (less than six months) coccydynia [45].
Patients received steroid and local anesthetic, with half
of the injectate (80 mg triamcinolone and 2mL 1% lido-
caine) administered at the sacrococcygeal junction and
half over the posterior coccygeal segments.

The ganglion impar, traditionally a target for visceral pain
secondary to conditions such as pelvic malignancy, has
also been targeted by several investigators to treat coc-
cygodynia [46-48]. The ganglion impar is the midline
caudal termination of the paired, paravertebral sympa-
thetic chain, located anterior to the coccyx. It is import-
ant to note that the ganglion impar has been reported
to exhibit significant anatomic variability [31] and does
not typically innervate the bony structures of the sacrum
and coccyx. Instead, it contains postganglionic fibers
from the sympathetic chain, along with visceral afferents
that innervate the distal rectum, distal urethra, anus,
and the distal third of the vagina, vulva, and penis. Datir
et al. (2010) described eight patients who received CT-
guided ganglion impar injections; at six months, 75% of
these patients experienced a substantial (50-100%) re-
duction in pain score [46]. In a small (N=10) retrospect-
ive chart review evaluating radiofrequency neurotomy of
the ganglion impar for coccydynia in individuals who
had obtained at least 80% pain relief from a prognostic
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block, Demircay et al. (2010) reported that 90% experi-
enced a successful outcome lasting at least six months
(mean preprocedure pain score decreased from 8.7 to 2.9
at six months) [47]. Bony pathology was not excluded
from either of these studies, which suggests that not all
of these patients had referred pain from pelvic or peri-
neal viscera.

An assortment of other therapies including prolotherapy
[49,50] and extracorporeal shockwave therapy [51] have
been used to treat patients with coccydynia. Although
these studies are almost universally small and do not
have available comparisons in the literature, they provide
intriguing avenues for further investigation. Whereas
conventional radiofrequency ablation has become a
standard treatment for joint pain [52-54], its reported
use in the literature for coccygeal pain has been infre-
quent. Scemama et al. reported on a 44-year-old pa-
tient with posttraumatic coccydynia of one-year duration
presenting after a fall who received radiofrequency abla-
tion of the first intercoccygeal disk [55]. The authors re-
ported that the patient endorsed an approximately 66%
decrease in her pain score after the procedure, which
lasted for six months. Radiofrequency ablation targeting
intervertebral discs has not been shown in systematic
reviews to provide significant benefit compared with pla-
cebo treatment [56]. As an isolated case with a ques-
tionable mechanism of action, this report does not
provide generalizability for a heterogenous disorder.

Recently, Atim and colleagues described a group of 21
patients who received caudal epidural pulsed RF; five of
these patients had failed coccygectomy for coccydynia
[67]. At six months, the median pain score decreased
from nine of 10 to four of 10 in the postsurgical sub-
group, and from eight of 10 to 1.5 of 10 in the patients
without a prior surgical history. Although intriguing, no
control group was included in this study, and it is un-
clear what mechanism is responsible for this benefit.
Pulsed radiofrequency is generally reserved for neuro-
pathic pain conditions, and comparative-effectiveness
studies performed for facetogenic pain have shown it to
be inferior to conventional radiofrequency [58,59].

For interventional therapies in general, there is significant
variation in the techniques and outcomes described.
Whereas ganglion impar studies have demonstrated
some benefit in a majority of patients, they tend to be
small and have not included a control comparison. As
previously discussed, these studies have also not
excluded patients with bony pathology, which raises
questions regarding generalizability. Thus, it is unclear
what injection target is optimal for injection therapy.

Surgical Therapy

Surgical intervention remains the final treatment option
for refractory cases of coccydynia that fail to respond to
conservative measures. As summarized in Table 2
[6,40,41,60-80], many investigators have reported very
high success rates with coccygectomy, with over 50%

Radiofrequency Ablation in Coccydynia Case Series

of patients in every reported investigation deriving bene-
fit. However, there are many caveats to these studies.
First, the majority of studies are observational, retro-
spective, and not controlled, thus limiting the conclu-
sions that can be drawn. Interventional treatments are
difficult to mask in double-blind studies and tend to be
associated with significantly higher placebo response
rates than medications or more conservative measures
[81]. Additionally, in a number of these studies, baseline
and postprocedure pain and function scores were not
clearly reported, which prevents precise determination
of how much benefit patients received. For example,
while a number of these investigators reported specific
changes in pain scores, others reported results as
“good” or “excellent,” which does not reveal the magni-
tude of benefit.

Whereas most surgical studies report outcomes without
comparison to other interventions, several have exam-
ined differences between an operative and nonopera-
tive group. Wood and Mehbod (2004) retrospectively
examined 51 patients with coccydynia who were seen
in clinic; after losing six patients to follow-up, they com-
pared 25 patients treated with bupivacaine/depo-
medrol injections to 20 patients who underwent coccy-
gectomy [65]. At an average follow up of 23 months,
only 20% of patients undergoing injections reported
partial or complete improvement in pain, while at an
average follow-up of 30 months 90% of operative pa-
tients reported partial or complete improvement. As
previously described, Hodges et al. (2004) reported on
a group of 32 patients who underwent conservative
management, injections, and/or surgery [40]. The 17
patients who received local steroid injections obtained
between 60% and 100% relief, with one patient who
failed to derive benefit refusing surgery. Eleven patients
who did not respond with long-term relief to more con-
servative measures underwent coccygectomy. At nine-
month follow-up, they experienced between 30% and
90% relief, with only one patient failing to achieve any
benefit.

With regard to postsurgical complications, most studies
have reported a low incidence of postoperative infec-
tion. Wood and Mehbod (2004) reported the highest
rate of infections—six out of 20 patients who received
operations [65]. Half of these patients were treated with
antibiotics while the other half received bed rest and
dressing changes; none of their patients with site infec-
tions required surgical exploration. A recent systematic
review of coccygectomy studies published in 2011
found an overall adverse event rate of 10.9%, with
wound infection representing the most common post-
surgical complication [11].

Results of Radiofrequency Neurotomy
This was deemed to be a quality assurance project at
Walter Reed National Military Medical Center and was

approved by the Johns Hopkins Internal Review Board
as an exempt protocol. Databases were searched at
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Johns Hopkins and Walter Reed National Military
Medical Center using the ICD-9 (724.79) and ICD-10
(M53.3) codes for “coccydynia” and “coccygodynia” be-
tween 2006 and the end of 2015. Inclusion criteria were
the presence of coccydynia as a primary complaint and
documented treatment by heat or pulsed radiofre-
quency. Exclusion criteria were treatment by radiofre-
quency in conjunction with other procedures and lack of
adequate follow-up information. A total of 97 consecu-
tive patients were identified, 14 of whom were found to
have undergone radiofrequency treatment after chart re-
view. Two of these were subsequently excluded for lack
of any follow-up data.

The results are summarized in Table 3. The patients con-
sisted of 10 males and two females with a mean age of
50.25 years (SD = 11.20 years, range = 32-72 years)
and a mean duration of pain of 3.6 years (SD = 3.36
years, range = 9.5 years). The subjects reported moder-
ate levels of pain, presenting with a preprocedure mean
score of 5.7 (SD = 1.40 years, range = 4-8.5 years). Ten
patients reported a specific inciting event, including four
individuals who had an airplane/parachute or motor ve-
hicle collision. Nine patients underwent conventional radio-
frequency ablation, one received cooled radiofrequency,
and two were treated with pulsed radiofrequency.

Overall, the mean decrease in pain score was 55.5%
(SD = 380.33%, range = 0-100%). This included two
patients who experienced no or minimal response to
treatment, two others who obtained 30% or greater but -
less than50% benefit, five who experienced50% or
greater butless than80% pain relief, and three who
experienced at least 80% symptom alleviation. Among
the eight individuals who underwent “prognostic” sacro-
coccygeal nerve injections, seven obtained50% or
greater benefit. One of the two patients who experi-
enced minimal relief underwent pulsed radiofrequency
treatment. Two patients reported symptoms consistent
with postprocedural neuritis (i.e., localized burning pain
that developed within 24 hours and resolved within one
week postablation); one of these patients underwent
multiple treatments. The demographic and clinical fac-
tors of the 12 study subjects are shown in Table 3.

Discussion

In this article, we reviewed the literature regarding the eti-
ology and therapy for coccydynia, a clinical syndrome fre-
quently associated with trauma that has a diverse
presentation with ill-defined treatment options. As summar-
ized in Table 1, conservative therapy has not been studied
extensively. There are two studies that reported modest
benefit from NSAIDs in small numbers of patients, but their
results did not draw a comparison to untreated patients.
There are a greater number of studies evaluating interven-
tional therapy, with coccygeal steroid and local anesthetic
injections providing relief for about 50% of patients in one
study and ganglion impar blocks providing varied but sub-
stantial benefit in a number of reports. However, due to the
heterogeneity of these techniques and the uncontrolled

Radiofrequency Ablation in Coccydynia Case Series

nature of the studies, it is impossible to draw conclusions
regarding efficacy or to make any evidence-based recom-
mendations. Coccygectomy represents the last line of ther-
apy for coccygeal pain. But whereas it has been reported
to be very successful in numerous studies, many of these
were small, retrospective, and observational in nature, and
the outcomes for the most part were neither objective nor
standardized (Table 2). Coccygectomy is also associated
with a significant risk for complications such as postopera-
tive infection. Overall, it is important to understand that
since coccydynia is not a disease but rather a symptom
that may be secondary to myriad different etiologies, there
is probably not any single best treatment for all patients; in-
stead, different patients may respond to different manage-
ment strategies.

In an effort to improve the treatment of coccydynia, we
retrospectively reviewed the records of 12 patients who
were treated with standard or pulsed radiofrequency ab-
lation. As this was not a standardized protocol and mul-
tiple different practitioners with different preferences
performed the procedures, the procedures, including
the RF technique, number of lesions, and use of a prog-
nostic (or therapeutic, as most employed steroids in
addition to local anesthetic) block, varied. This variability
makes it challenging to determine effectiveness, but
provides valuable information into what may and may
not prove useful in the future design of clinical trials.

Most patients had failed multiple therapeutic modalities
prior to receiving their RF. The majority of individuals
received multiple lesions per treatment. These patients
included 10 males and two females between the ages
of 32 and 72 years. Two had spontaneous onset of
symptoms, while the others recalled an antecedent
event that was usually traumatic in nature. This sug-
gests that these individuals may have had originating
from the posterior elements of the coccyx, which is
more vulnerable to trauma, and more likely to be ame-
nable to interventions targeting the sparser posterior
innervation. On average, our patients experienced
greater than 50% benefit from the procedure, which
appeared to be safe and well tolerated. The only com-
plications were two cases of neuritis that resolved spon-
taneously after one month; one of the patients who
had this symptom returned for further conventional
RF treatments. Based on our exploratory results and
extrapolating from the results of other studies evaluating
RF denervation for different mechanical pain conditions,
we believe that this treatment may provide benefit in a
select group of patients whose symptoms are attribut-
able to pain from the somatic structures (e.g., bone,
muscles, and soft tissue) that compose the coccyx.

The treatment of coccydynia with radiofrequency abla-
tion would be expected to provide benefit to only a sub-
set of individuals who present with somatic pain from
the soft tissues overlying the posterior coccyx. As noted
above, individuals may have true coccygeal pain, but if
the pain arises from structures innervated by the anter-
iorly situated sacrococcygeal plexus, such as from one
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of the associated muscles (e.g., pubococcygeus, ischio-
coccygeus, coccygeus, levator ani) or ligaments, it
would be unlikely to respond to denervation of the pos-
terior nerve supply. On a similar note, although some
patients with visceral pathology may present with coc-
cydynia from either referred pain, spinal cord conver-
gence, or irritation of the coccyx from the rectum, these
conditions should theoretically not respond well to abla-
tion of the coccygeal nerves.

Only one of the two individuals in our study experienced
a positive outcome with pulsed RF, and considering the
negative evidence for pulsed RF for other mechanical
pain conditions [58,59], we would not recommend this
treatment. We could not confirm a diagnostic or prog-
nostic block in four individuals, and only one of these
people experienced a good or excellent outcome, com-
pared to 7 of 8 patients reporting a positive outcome
who did undergo a prognostic injection. The decision as
to whether to perform a prognostic block is contingent
on multiple factors including the prevalence of the condi-
tion and false-positive rate, the predictive value of the in-
jection, the relative risks and costs of both the
prognostic procedure and definitive treatment, and indi-
vidual patient-related factors (e.g., a patient traveling a
great distance, on anticoagulant therapy, or in whom
missing work is difficult). In one randomized study com-
paring the utility and costs of performing zero, one, or
two blocks before lumbar facet radiofrequency neurot-
omy, the authors found that proceeding straight to treat-
ment was associated with a higher overall success rate
and lower costs than performing diagnostic/prognostic
blocks [82]. Yet, given the positive results of studies
evaluating injections with local anesthetic and steroids
[43,46,48], which may obviate the need for radiofre-
quency denervation, and our poor outcomes in those
who proceeded straight to radiofrequency, we would ad-
vise the use of a preceding diagnostic/prognostic injec-
tion unless extenuating circumstances dictate otherwise.

Limitations to our study include its relatively small sample
size, the retrospective nature of the review, and the fact
that patient encounters from only two centers were exam-
ined. It would be instructive to review outcomes in RF for
coccydynia from other treatment centers to increase the
sample size and enhance generalization. Given our limited
knowledge regarding the innervation of the coccyx and
the possible variations in neuroanatomy, until more infor-
mation is available on the subject, similar to sacroiliac joint
denervation (which is characterized by significant variation
in the number and location of afferent nerve fibers) [53], it
might be prudent to utilize techniques designed to in-
crease the likelihood of capturing all nociceptive input
such as creating multiple lesions; employing techniques to
amplify lesion size to include the use of cooled RF or in-
jecting electrolytic fluid such as lidocaine or saline before
commencing ablation; and increasing electrode size, le-
sioning time, and/or temperature [15,83,84]. However,
caution must be exercised when utilizing maneuvers to
enhance lesion size as they may result in excess tissue
damage or even skin injury in thin individuals [85].

Radiofrequency Ablation in Coccydynia Case Series

Future research evaluating radiofrequency therapy for
coccydynia should include enrolling patients in a
blinded, randomized clinical trial and evaluating different
treatments as part of a comparative effectiveness study.
Blinding may be challenging in the context of complex,
invasive interventions for chronic pain, but would signifi-
cantly reduce the placebo effect and help establish
efficacy. A logical next step would be to develop a sys-
tematic algorithm to treat coccydynia, which would
involve a standardized diagnostic workup, and progres-
sion from conservative to more invasive interventions,
which could include radiofrequency denervation in those
whose symptoms are attributable to mechanical poste-
rior, somatic pathology.

Conclusions

In this report, we systematically reviewed the established
forms of treatment for coccydynia. After highlighting the
gaps and shortcomings in the literature, we provided
preliminary evidence supporting the use of radiofre-
quency ablation. Our results suggest that radiofrequency
ablation, which is being increasingly utilized for other
forms of mechanical bone pain [52-54,86], may serve a
role as part of a multimodal, interdisciplinary approach in
individuals with somatic, mechanical pain who have
failed treatment with more conservative measures.
Individuals who are likely to benefit from radiofrequency
include those with pain arising from the posterior struc-
tures of the coccyx, which may be associated with
sitting intolerance and tenderness. Given the other pos-
sible pain generators and our preliminary findings, per-
forming a prognostic block beforehand may obviate the
necessity of ablation therapy and improve outcomes in
those who obtain only short-term benefit from the block.
More research into this treatment should focus on large,
blinded studies that include either a placebo or com-
parator group to establish efficacy, identifying those
individuals most likely to respond to denervation and
determining ways to optimize treatment outcomes in
those who are considered ideal candidates.
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