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Abstract

Aim: Coccydynia is defined as pain in the area of the coccyx. The initial treatment
is conservative therapy, although several interventional treatments can be performed in
patients who do not respond well. The purpose of this study is to evaluate the effica-
cies of ganglion impar blocks and caudal epidural steroid injections in the treatment of
coccydynia.
Materials and Methods: From January 2019 to June 2021, a retrospective review was
conducted on 65 patients who underwent ganglion impar block (n = 25) or ganglion impar
block and caudal epidural steroid injection (n = 40) for coccydynia. Pain scores at baseline
and at the first and third months after the procedure were compared between two groups.
Results: In both groups, a statistically significant decrease was found at the first and
third months when post-injection Visual Analog Scale (VAS) scores were compared to the
basal VAS scores (p < 0.05). However, no statistically significant difference was found
between the groups at the first and third months (p = 0.39 and p = 0.82, respectively).
Conclusion: Ganglion impar block is effective for patients with coccydynia in providing
pain relief. However, the addition of caudal epidural steroid injection to the ganglion
impar block in patients with coccydynia has no additional contribution to pain relief.

Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Coccydynia is the kind of pain typically felt around the
coccyx, and is often due to excessive mobility of the coc-
cyx and increased by pressure [1]. Those living with coc-
cydynia find that it negatively affects their quality of life.
Trauma, number of births, advanced age (degenerative
changes in the sacrococcygeal joint), obesity, rapid weight
loss, interventions such as colonoscopy, coccyx structure
and sports such as ice skating and cycling are risk factors
for coccydynia [2,3].
Conservative treatment is the first-line choice for coccydy-
nia. However, in cases that are not responsive to conserva-
tive treatment, caudal epidural steroid injections (CESI),
ganglion impar blocks (GIB), radiofrequency ablation of
sacral nerves, and coccygectomy can be applied [4]. The
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ganglion impar is a sympathetic ganglion located around
the sacrococcygeal joint that provides nociception and
sympathetic innervation of the perineal region [4]. GIB
can be performed with computerized tomography, fluo-
roscopy, and ultrasonography (using the transsacrococcy-
gal or Plancarte technique) [5].
In many pain clinics, CESI are commonly performed for
coccydynia, although this is not adequately supported by
published research [6,7]. However, there is limited clinical
evidence on what the outcomes may be for these interven-
tions.
In this study, we aimed to contribute to the literature by
comparing the effectiveness of GIB and GIB plus CESI in
patients with coccydynia.

Materials and Methods
This study retrospectively reviewed medical records of pa-
tients with coccydynia presented to the algology clinic
(January 2019 – June 2021) after they did not respond
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to conservative treatments. This protocol was reviewed
and approved by the Institutional Review Board (Ankara
City Hospital, No. 1 Clinical Research Ethics Committee.
Reference number: E1-21-2249, Date: 29.12.2021).

Inclusion criteria
1. 18 years of age and over
2. Coccydynia patients who failed to respond to conser-

vative treatments for at least 3 months
3. Patients who underwent CESI and/or transsacroco-

cygeal GIB under fluoroscopy and had routine coccyx
radiographs before the procedure.

Exclusion criteria
1. Previous surgery to the lumbar or coccygeal region
2. Coccydynia associated with cancer metastasis
3. No optimal fluoroscopy images during injection
4. Failure to block with appropriate doses of drugs
5. Missing information in the patient’s file.

A total of 91 patients who had undergone either
fluoroscopic-guided GIB or fluoroscopic-guided GIB and
CESI were enrolled into the study. Age, gender, duration
of pain, histroy of trauma and Visual Analog Scale (VAS)
scores before and at 1 and 3 months after the procedure
were collected from the medical records.

Technique

The injections were performed in an operating room.
Each patient was monitored and vital signs were observed
throughout the entire procedure (blood pressure, heart
rate, SpO2).

Fluoroscopic-guided ganglion impar block

After the intergluteal area was prepared with sterile asep-
tic precautions while the patient was lying prone, the
sacrococcygeal area was identified in the lateral position
under C-arm fluoroscopy. The area was infiltrated with 2-
3 mL 1% lidocaine using a 25G needle. A 22-gauge spinal
needle was inserted from the midline at the sacrococcygeal
junction. In the lateral fluoroscopic view, when the tip of
the needle was anterior to the coccyx, its location was con-
firmed by 1 mL non-ionic contrast spread in the shape of
a “comma” (Figure 1). After confirmation, 3 mL of 0.25%
bupivacaine and 2 mL of 8 mg dexamethasone were in-
jected.

Fluoroscopic-guided caudal epidural steroid injection

Following skin preparation, the sacral cornua was visual-
ized on the lateral fluoroscopic image. The area was infil-
trated with 2-3 mL 1% lidocaine using a 25G needle. A 18-
gauge tuohy needle was placed between the sacral cornu at
about 45°, with the tip of the needle facing ventrally until
contact with the sacrum was made in the “sacral triangle”.
The needle was then redirected more cephalad, horizontal,
and parallel to the table, advancing it into the sacral canal
through the sacrococcygeal ligament and into the epidural
space. After confirming with nonionic contrast spread in

lateral and AP fluoroscopic imaging (Figure 2), 8 mg dex-
amethasone, 2 ml 0.25% bupivacaine and 6 ml saline were
given into the caudal epidural space.
The level of pain was assessed with Visual Analogue Scale
(VAS) (0 = “no pain” and 10 = “worst imaginable pain”)
during the pre-procedure and again at the first and third
months of follow up. A reduction in VAS scores greater
than 50% was defined as successful block.
Follow-up data of the patients were obtained through a
retrospective scan of the digital patient files in the hospital
system.

Statistical analysis
All analyses were carried out using IBM SPSS Version 25.0
(IBM®, USA Mean and standard deviation are used to
represent quantitative data. The quantitative data were
analyzed with the t test. To compare statistical VAS score
reduction between groups two-factor ANOVA test was
used. To detect relationship between statistical VAS score
decrease and pain duration between groups binary logistic
regression was used. Post-hoc power analysis showed that
with 0.054 effect size and α = 0.05 significance level 76.0%
power was calculated. A statistical significance threshold
of p < 0.05 is considered significant.

Results
Figure 3 shows the CONSORT of patients. The study
included 28 females and 9 males in Group GIB and 27 fe-
males and 13 males in Group GIB plus CESI. The mean
duration of pain was 24.68 ± 29.20 months and 20.38 ±
22.64 months in Group GIB and Group GIB + CESI, re-
spectively. Both groups were similar in terms of age, gen-
der and trauma history (Table 1). When the patient’s
VAS values were analyzed, the mean before injection was

Figure 1. Lateral fluoroscopic view of ganglion impar
block.
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Figure 2. Contrast spread in caudal epidural space.

GIB: Ganglion impar blocks, CESI: Caudal epidural steroid
injections.

Figure 3. Consort flowchart of the studied patients.

7.52 ± 1.00 in Group GIB and 7.65 ± 0.84 in Group GIB
+ CESI. There was no statistically significant difference
between pain levels in both groups before injection (p =
0.574) (Table 2). In both groups, a statistically significant
decrease was found in both the first and third month post-
injection VAS values when compared to the basal VAS
values (p < 0.05) (Table 2).
However, no statistically significant difference was found
between the two groups themselves (p > 0.05) (Figure 4).
For Group GIB, 56% saw their pain reduced by half at
the first month and 44% of the patients continued to feel
that way at the third month post-procedure. For Group
GIB and CESI, 55% and 30% of the patients had pain re-
duction greater than 50% at the first and third months,
respectively. There was no significant meaningful pain re-
duction difference between the groups at either the first or
third month (p > 0.05). Evidence of a correlation between

Table 1. Descriptive features of patients.

GIB (n=25) GIB + CESI (n=40) p

Age (mean ± sd) 42.48 ± 16.33 43.73 ± 12.67 0.732

Gender n (%)
Male 6 (24) 13 (32.5) 0.464

Female 19 (76) 27 (67.5)

Duration of pain

(months)

(mean±sd)

24.68 ± 29.20 20.38 ± 22.64 0.508

History of

trauma n (%)

Yes 13 (52) 19 (47.5) 0.724

No 12 (48) 21 (52.5)

Ganglion impar blocks, CESI: Caudal epidural steroid injections.

Table 2. Comparision of VAS scores.

GIB GIB + CESI p

VAS baseline 7.52 ± 1.00 7.65 ± 0.84 0.574
VAS 1st month 4.24 ± 3.15 3.60 ± 2.73 0.390
VAS 3rd month 5.04 ± 2.90 4.90 ± 2.15 0.825

GIB: Ganglion impar blocks, CESI: Caudal epidural steroid
injections, VAS:Visual Analog Scale.

pain duration and injection success in both groups was un-
detectable with logistic regression analysis. No complica-
tions were recorded during follow-up.

Discussion
Coccydynia is a painful condition that radiates to the
sacral and perineal regions around the coccyx. The patho-
physiology of the pain is often unknown, but trauma is the
most common cause of coccydynia. It is more common in
females than males [8,9]. As consistent with the literature,
70.2% of our patients with coccydynia were women and a
history of trauma was present in 50.8%.
Conservative treatment remains the mainstay for coccydy-
nia. Several interventional therapies have been introduced
to treat patients with coccydynia who do not respond to
initial conservative therapy, but there is no consensus on

GIB: Ganglion impar blocks, CESI: Caudal epidural steroid
injections, VAS: Visual Analog Scale.

Figure 4. VAS scores before and after injection for the
two groups.
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which is the best option. In addition, the success rates of
interventional procedures in existing studies are inconsis-
tent. In this study, we aimed to investigate whether the
CESI added to the GIB provides an additional benefit in
the treatment of coccydynia. This was necessary because
there is a need for more data on interventional procedures
in the treatment of coccydynia.
Although pericoccygeal injections have a significant effect,
there is no consensus in the literature regarding the injec-
tion site [2]. The reason for this is that the pain mechanism
in coccydynia has not been clearly explained.
Since the event leading to coccydynia often involves
trauma, it is reasonable to assume a mechanical etiology
for the pain. Although the trauma rate in the etiology of
chronic coccydynia is around 50% in the literature, repet-
itive microtraumas caused by inadequate body position
such as long-term cycling and motorcycle use and sitting
for a long time can also cause chronic sprain of the coccyx
[10,11]. Chronic inflammatory changes caused by damage
to post-traumatic pericoccygeal structures (such as bone,
fascia, ligament) may lead to hypermobility or subluxa-
tion of the coccyx [11-13]. Therefore, corticosteroid infil-
tration can suppress inflammation and reduce pain. It is
known that in addition to the pathology in the pericoc-
cygeal structures, excessive activity or sensitivity of the
ganglion impar plays a role in the pain mechanism of coc-
cydynia, but it is unclear which pathology is more promi-
nent [14].
Impar ganglion block is frequently applied in cases where
conservative treatment is insufficient. GIB can lessen pain
levels by both reducing the excessive activity and sensi-
tivity of ganglion impar and suppressing pericoccygeal in-
flammation. In addition, the movement of some of the pain
nerves of the coccyx together with the sympathetic nerves
is another reason for the use of GIB in the treatment of
coccydynia.
Caudal epidural steroid injections are frequently used in
the treatment of coccydynia, although there is insufficient
evidence. Plancarte et al. [15] recommended the appli-
cation of epidural infiltration of steroids via the peridural
caudal route together with GIB block in patients who did
not respond adequately to the first GIB. Sáenz et al. [6] ob-
tained a successful response in 13 of 21 patients with coc-
cydynia who applied GIB. They performed CESI with GIB
in eight patients who had an unsatisfactory response, and
they achieved a successful pain reduction in three of these
eight patients. Govardhani et al. [7] compared the effec-
tiveness of CESI and manipulation with GIB and manip-
ulation. They observed that GIB with manipulation was
more effective than CESI with manipulation to improve
pain sensation in patients with coccydynia. In this study,
a significant reduction in pain was achieved with GIB in
patients with coccinidia at the first and third months after
injection, but it seemed there were no additional benefit
of adding CESI to GIB.
The success rate of GIB in coccydynia has been reported
differently in the literature. Gunduz et al. [11] achieved
more than 50% pain reduction with GIB in 18 of 19 pa-
tients with traumatic coccydynia. Kim et al. [16] reported
a reduction of more than 4 units in VAS with GIB in 17% of
patients with non-cancer-related coccyx pain. This study

found at least 50% improvement in VAS in 56% of patients
with coccydynia at the first month. There are several rea-
sons for inconsistent data on GIB in the literature. The
anatomical variability of the location of the ganglion impar
and application of the GIB at the sacrococcygeal or inter-
coccygeal disc level may result in different success rates
[14]. The history of post-traumatic coccydynia in patients
included in the studies may also affect the results. The
higher success rates reported by Gunduz et al. compared
to Kim et al. may be related to the application of GIB
by Gunduz et al. to patients with posttraumatic coccydy-
nia. In the current study, the effect of GIB by the third
month was 63.6% and 46.9% in patients with and without
trauma history, respectively. Patients with a history of
trauma had a higher success rate with GIB.
Malhotra et al. [17] found both GIBs applied by the
transsacrococcygeal and transintercoccygeal approach to
be effective, but they did not report any significant dif-
ference between the two groups. There is evidence that
the sacrococcygeal joint and intercoccygeal joint may be
a source of pain in coccydynia [18-20]. In addition to
demonstrating the presence of mechanoreceptors in inter-
coccygeal discs, there are also studies showing that coccyx
pain may be disc-derived in coccyx discography [18, 20].
It is also known that the sacrococcygeal joint is in close
proximity to the ganglion impar [21, 22]. For these rea-
sons, we chose the sacrococcygeal joint as the entry level
for GIB. We think that GIB at this level can block both
sympathetic fibers and suppress pericoccygeal and possi-
ble sacrococcygeal disc-derived inflammation.
The major limitations of our study are a limited follow-
up period of three months, the retrospective nature, and
the absence of functional parameters such as painless sit-
ting time and Oswestry disability index. In addition, the
number of patients in the GIB group was relatively low.

Conclusion
In conclusion, GIB is an effective treatment procedure with
a low complication rate for patients with coccydynia in
providing pain relief by the transsacrococcygeal technique.
Adding caudal epidural steroid injection to the impar gan-
glion block has no additional contribution in terms of pain
relief in patients with coccydynia.

Ethics approval
Ethical approval for this study was obtained from Ankara
City Hospital, No. 1 Clinical Research Ethics Committee
(Reference number: E1-21-2249, Date: 29.12.2021).
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