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Abstract
Study design: Systematic Review

Objective: To evaluate the efficacy of available treatment options for patients with persistent coccydynia through a systematic
review.

Methods: Original peer-reviewed publications on treatment for coccydynia were identified using Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guidelines by performing a literature search of relevant databases, from their
inception to January 17,2020, combined with other sources. Data on extracted treatment outcome was pooled based on treatment
categories to allow for meta-analysis. All outcomes relevant to the treatment efficacy of coccydynia were extracted. No single measure
of outcome was consistently present among the included studies. Numeric Rating Scale, (NRS, 0—10) for pain was used as the primary
outcome measure. Studies with treatment outcome on adult patients with chronic primary coccydynia were considered eligible.

Results: A total of 1980 patients across 64 studies were identified: five randomized controlled trials, one experimental study,
one quasi-experimental study, || prospective observational studies, 45 retrospective studies and unpublished data from the
DaneSpine registry. The greatest improvement in pain was achieved by patients who underwent radiofrequency therapy (RFT,
mean Visual Analog Scale (VAS) decreased by 5.11 cm). A similar mean improvement was achieved from Extracorporeal
Shockwave Therapy (ESWT, 5.06), Coccygectomy (4.86) and Injection (4.22). Although improved, the mean change was less for
those who received Ganglion block (2.98), Stretching/Manipulation (2.19) and Conservative/Usual Care (1.69).

Conclusion: This study highlights the progressive nature of treatment for coccydynia, starting with noninvasive methods
before considering coccygectomy. Non-surgical management provides pain relief for many patients. Coccygectomy is by far the
most thoroughly investigated treatment option and may be beneficial for refractory cases. Future randomized controlled trials
should be conducted with an aim to compare the efficacy of interventional therapies amongst each other and to coccygectomy.
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Postacchini and Massobrio.* Coccydynia is most frequently
associated with single-axis traumatic injury, childbirth, obe-
sity, and rapid weight-loss related to gastric by-pass surgery.>°
There are several etiologies to the occurrence of secondary
coccydynia, such as cancer pain, infection, or iatrogenic.” Pre-
vious surgery in the area can lead to inflammation, formation of
granulation tissue, adhesions, and possibly a change in elasticity
of the tissue surrounding the os coccygis, which, over the
course of time, can lead to secondary coccydynia. Extracoccygeal
disorders may also manifest as coccydynia. Examples of such are
pilonidal cysts, perianal abscesses, hemorrhoids, and diseases of
the pelvic organs as well as disorders of the lumbosacral spine,
sacroiliac joints, piriformis muscle, and the sacrum.®’

Coccydynia presents most frequently in an acute form with
mild symptoms, typically resolving with no treatment within
weeks to months.” When pain does not resolve, treatment is
primarily expectant and aimed at symptom management, as pain
spontaneously improves in up to 90% of patients receiving
conservative treatment.'” However, for some patients the pain
persists and remains refractory to initial conservative treatment.’
Chronic coccydynia is a condition for which there is limited
understanding of the pathology and the effectiveness of different
treatments. Patients may experience a marked loss in quality of
life and difficulty in performing everyday activities.” Sitting is
often conspicuously painful in patients with coccydynia, but can
be exaggerated with sexual intercourse, with some patients also
having difficulty defecating.’

There are various treatment options available for symptom
relief, including conservative, pharmacological, and surgical
treatment. Patients are advised to sit on a U-shaped cushion or a
modified wedge-shaped cushion.'®!!" Other options are non-
steroidal anti-inflammatory drugs (NSAIDs), massage, stretch-
ing, physical therapy,'""'*'* or interventional treatment, such as
steroid injections, radiofrequency treatments (RFT), extracor-
poreal shockwave therapy (ESWT), and ganglion blocks.'*"”
Surgical intervention, including both partial and complete re-
section of the coccyx, is typically an option for patients with
coccygeal pain refractory to other therapeutic options.”*>*

Currently there are no official clinical guidelines regarding
the treatment of coccydynia. With this systematic review the
authors aim to contribute to the development of clinical
guidelines for the treatment of coccydynia.

The study objective is to evaluate the efficacy of current
available treatments for coccydynia in adults, by systemati-
cally reviewing existing original peer-reviewed publications
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines.

Materials and Methods

Protocol and Registration

This systematic review was generated following the PRISMA
guidelines. A completed copy of the PRISMA checklist is
provided (Supplementary Data Content 1, SDC 1).

Search, Information Sources, Eligibility Criteria, and
Study Selection

A systematic literature search was conducted on January 17,
2020, in EMBASE.com, PubMed.com, Scopus, and Web of
Science bibliographic databases from their inception to the search
date. The search was conducted using index-words related to the
coccyx and coccydynia. Index-words together with the full search
strategy are attached (SDC 2). An experienced librarian, affiliated
with the Faculty of Health at Aarhus University, was consulted for
guidance in designing the search. A search for published studies
and Epubs ahead of print in journals with relevance to spine
surgery was also conducted. Finally, reference lists and citations
of the included studies were screened in order to identify other
relevant papers, and a cohort of non-published data from Da-
neSpine was included in the review.”* The inclusion and ex-
clusion criteria were created based on eligibility (SDC 3).

Inclusion Criteria Were

(1) Publications of original peer-reviewed randomized
controlled trials, cohort studies, or case-series, available
in full text.

(2) Papers in English, Danish, Norwegian, Swedish,
Serbian, Croatian, Bosnian, and Spanish.

(3) Studies addressing treatment of patients with coccy-
dynia with any available treatment option.

Exclusion Criteria Were

(1) Animal studies and studies addressing evaluation of
technical equipment.

(2) Studies including patients less than 16 years of age.

(3) Studies without treatment outcome (e.g., studies of
etiology).

(4) Acute coccydynia or patients with coccydynia with a
duration less than 2 months.

(5) Studies solely concerning secondary coccydynia as a
complication of another condition (e.g., cancer-derived
pain and infectious-derived pain).

(6) Systematic reviews, meta-analyses, opinions, commen-
taries, and studies involving less than six cases.

Identified articles were screened for duplicates, using both
EndNote and Covidence. The screening was done by two
authors independently using Covidence, involving a third
author in case of disagreement. Articles were initially screened
based on title and abstract, followed by a full text screening. In
cases where initial screening could not be performed due to a
missing abstract, the full text article was obtained.

Risk of Bias in Individual Studies

To assess article quality and bias, two authors independently
evaluated all included articles, followed by an attainment of
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consensus. Cochrane Risk of Bias Tool was used to assess the
presence and extent of bias in Randomized Controlled Trials
(RCTs).” Included observational studies were scored using
Strengthening the Reporting of Observational studies in Ep-
idemiology (STROBE) checklist.*®

Data Collection Process and Data ltems

Data extraction was performed independently in duplicate and
compared when completed. During the process of data ex-
traction, all suitable measures of treatment effect were initially
extracted due to the largely heterogeneous sample of in-
cluded studies. The primary outcome measure for evaluating
the efficacy of the different treatments was the Visual Analog
Scale (VAS) pain scores at last follow-up compared to
baseline. Secondary outcome measures consistent through-
out the included studies were complications and qualitative
measures of outcome, that is, “improved,” “no change,” “worse.”
The authors recorded the proportions of these qualitative
measures by consensus, considering that some studies used a
different terminology, that is, “better,” “unchanged,” “worse.” It
was decided to compile the different qualitative measures of
outcome into “successful, moderate, or poor outcome” as this
was deemed the most representative. In addition, two con-
tinuous measures of pain before and after treatment were
established as pre- and post-Numeric Rating Scale ranging
from 0 to 10. It was decided to interpret several different
measures of pain scores, such as Visual Analog Scale (VAS),
Pain Analogue Scale (PAS), and Numeric Pain Score (NPS)
to the Numeric Rating Scale (NRS). Studies that reported
pain using the VAS ranging from 0 to 100 were rescored to a
0 to 10 scale.

Data Analysis

The included studies were divided into groups based on
treatment strategies. All analyses were performed using SPSS
V26.0 (IBM, Armonk, New York). Data was analyzed using
weighted pooled averages. Mean difference in pain scores
from baseline to last follow-up were used as measure of an
intervention’s efficacy.

The current review was conducted in accordance with the
protocol and is registered in PROSPERO (PROSPERO ID:
CRD42020166379).

Results

2149 references were identified by applying our search string
(SDC 2). After removal of duplicates, a total of 930 references
were added to title/abstract screening. Sixty three studies were
included for data extraction.'*"'31221-232773 No articles were
included through the search in relevant journals, nor through
reference and citation screening (see flowchart of literature
screening, Figure 1).

The results were collected from 5 randomized controlled
trials, 1 experimental study, one quasi-experimental study, 11
prospective studies and 45 retrospective studies. The STROBE
scores for the observational studies varied from 3 to 22 points
with a mean of 13.8 (Table 1). The 5 RCTs were not included in
the main analysis due to incomparability. The study by Mo-
hanty used unique and therefore incomparable outcome mea-
sures,”” and the study by Doursounian only investigated the
complications following coccygectomy.*® Contemporary case-
reports, which were identified during the literature search and
not included in the main analysis, reported on novel treatments
for coccydynia such as oxygen-ozone administration,’® dorsal
root ganglion stimulation,”” tarsal tunnel block,”® and platelet-
rich plasma injection therapy.”®

Data on a total of 1980 patients was extracted and grouped into
7 intervention categories (Research Data file 1). The number of
patients in each treatment category varied from 78 to 1103. The
proportion of female patients ranged from 71 to 90%, and the
mean age ranged from 34.8 to 48.2 years across interventions, the
total follow-up time varied from 2 weeks to more than 12 months
and successful outcome rates ranged from 24 to 85%. Coccy-
gectomy presented with the highest rate of complications at 11%,
but data on complications could only be pooled on coccygectomy,
RFT, stretching/manipulation, and ganglion block (Table 2).

As post-intervention NRS scores were only available from
one study, stretching/manipulation as a treatment was not in-
cluded in the pooled analysis. If information was unavailable on
any field represented in the table, the field was left empty.
Values originating from one study solely are in bold font. The
results showed the largest difference (5.11 points) in pre- and
post-intervention NRS-score for patients treated with RFT. The
lowest difference (1.69 points) was identified in patients treated
with conservative/usual care (Table 3, Figure 2).

Discussion

This is the most wide-ranging systematic review on treatment
modalities for coccydynia and the first systematic review on
the topic.

Our main findings suggested overall good outcomes in most
of the treatment modalities investigated. The largest patient-
reported pain reductions were observed in ESWT, RFT, and
coccygectomy. Usual care and stretching/manipulation showed
the least reduction in pain. Ganglion blocks showed a modest
effect for a shorter period. Coccygectomy, RFT, and ESWT
likewise presented with the highest success-rates, respectively.
Coccygectomy is by far the most widely represented treatment-
modality in terms of eligible studies and patients included for
analysis. In terms of complication rates, all treatment modalities
showed very little or no complications, except for coccygec-
tomy which showed an overall high complication-rate.
Complications were almost exclusively infections, due to the
anatomical area of the surgical site, and could be treated with
additional antibiotics.



1614

Global Spine Journal 12(7)

Records identified through database search:
PubMed: n=489

EMBASE: n=601

Web of Science: n=345

Scopus: n=714

Total: n=2149

Records identified through relevant
journals:
Total: n=151

v

Total records identified:
n=2300

Removed as duplicates:
n=1370

v

v

Studies screened:
n=930

Full-text studies assessed for

Irrelevant studies:
n=769

Excluded with reasons: n=98

Reasons:
Case study €5 patients: n=24
Wrong indication: n=22

eligibility:
n=161

v

Studies included:
n=64

Wrong patient population: n=13
Full text unavailable: n=12

Wrong study design: n=9

Not an original paper: n=8

Wrong outcome: n=4

Pediatric population: n=2

Unable to separate treatments: n=2
Wrong language: n=2

v

Studies identified through citation and
reference screening:

n=2084

Studies included after screening:

n=0

Data of unpublished study from DaneSpine
registry:
n=1

Figure 1. Prisma Flowchart.

The main limitation to this systematic review is the lack of
high-quality studies, specifically randomized clinical trials
with adequate sample size on the subject. The validity of any
analysis is dependent on the quantity and quality of included
evidence, which varies widely between the included studies.
The limited number of randomized controlled trials, the small
sample sizes within the studies and differences in the type of
treatments being compared for studies conducted in this field
of research proved inadequate for inclusion in the main
analysis as no treatment strategies could be pooled. Since the
majority of included studies are observational there is

inherent bias. Potential bias as a consequence of loss to
follow-up and patient selection is present in each study and
will inevitably impact the present results. The STROBE
score will guide the reader to evaluate the quality of the
articles included and the degree of impact this will have on
the results. As the investigated interventions were of im-
mense heterogeneity, we considered it too excessive to
weight the results of individual studies by their STROBE
score. All non-randomized studies of intervention (NRSI)
were assessed using STROBE for consistency because of the
differences in study design.
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Table 3. Summarized analysis of change in VAS-scores pre- and post- Intervention by type of Intervention. Follow-up score used only if data

is from more than one study.

Baseline Follow-Up Difference

Coccygectomy 7.54 232 5.22
Coccygectomy + dane 7.44 2.58 4.86
Spine

Conservative/Usual care 6.69 4.98 1.71
Extracorporeal shockwave therapy 8.13 3.07 5.06
Injection 5.56 1.34 4.22
Radiofrequency therapy 7.52 24| 5.11
Stretching/Manipulation 6.24 2.19
Ganglion block 792 4.94 2.98

10

@

Pain Score

Y

= Pre-Intervention
Post-Intervention

8 I
? I
1
0
RFT ES

Coccygectomy+DS wT

Intervention

Infection Ganglion Block Conservative/Usual Care

Figure 2. Change in NRS-scores Pre- and Post-Intervention by Type of intervention. Abbreviations: RFT, Radiofrequency

thermocoagulation; ESWT, Extracorporeal Shock Wave Therapy.

No comparator to the interventions of interest was noted in
the eligibility criteria, due to the sequential nature of the
treatment options for coccydynia. Steroid blocks are typically
not applied without prior unresponsive attempts at conservative
treatment, just as surgical intervention is not performed without
prior unresponsive attempts of interventional treatment ap-
proach. Furthermore, complete post-operative remission from
pain may take months or years after initiation of treatment, why
the short-dated follow-up period of some grouped therapies
compromises comparability in efficacy across treatments. Due
to the study design, the analysis of efficacy does not consider
subgroups of patients, for example,, traumatic or idiopathic
etiology, which could impact treatment outcome.

As our preliminary research suggested that the amount of
studies on treatment options to coccydynia was sparse, our
search strategy was constructed without restriction to publi-
cation year and without restriction to any types of treatment.

Moreover, we lowered the specificity on outcome measures to
avoid exclusion of studies assessing less investigated treatment
options and studies not using validated score-systems. This

weakens the quality of the overall quantitative comparison in
efficacy, as a trade-off to be able to report on efficacy in the largest
possible number of patients. In order to include as much data as
possible, outcome on eligible patients from mixed patient cohorts
was extracted, if data was separable from the remaining study
sample. This compromised the availability of patient demo-
graphics in some instances.

We also included an unpublished set of consecutively
sampled data on the efficacy of coccygectomy with relevance
to the review. The unpublished data was included due to the
quantitative added value, simultaneous acknowledging the
lack of peer-review.

Even though RFT, ESWT, and coccygectomy present with
very similar results in the analysis, the validity of our
findings regarding RFT and ESWT should be considered in
relation to the sparse amount of evidence, whereas coccy-
gectomy is the single most investigated treatment option.
Although promising treatments, we consider the basis of the
current analysis inadequate for comparing the long-term
efficacy of RFT and ESWT to that of coccygectomy.
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Despite presenting with the best validated outcome results,
surgical treatment should be reserved to a select subset of
patients, unresponsive to all available conservative treat-
ment, and interventional treatment options, due to the po-
tential risk of surgical complications. Future randomized
controlled trials should be conducted with an aim to compare
the efficacy of interventional therapies amongst each other
and to coccygectomy.

Conclusion

The results must be interpreted in the context of the patients
included for review, which is why noninvasive treatment
despite its modest effect should not be discarded as first-line
treatment. A sequential nature of treatment stands out all
across the literature, and thus, interventional therapy is
preferable to invasive treatment as the former often pro-
vides pain relief for many patients, but without the evident
risk of complications associated with the latter. Coccy-
gectomy is by far the most thoroughly investigated treat-
ment option and may be beneficial for refractory cases to
less invasive procedures. High-quality studies in future
may obtain the same or completely different results as seen
in this systematic review. Future randomized controlled
trials should be conducted with an aim to compare the ef-
ficacy of interventional therapies amongst each other and to
coccygectomy.
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