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The influence of coccygeal dynamic patterns on
ganglion impar block treatment results in chronic
coccygodynia

Savas Sencan1, Isa Cuce2, Ozgur Karabiyik3, Fatmagul U Demir4,
Tulay Ercalik5 and Osman H Gunduz6

Abstract
Objective: Ganglion impar block (GIB) can be performed in patients with chronic coccygodynia who do not respond to

conservative treatments. We investigated the effect of coccygeal dynamic patterns on the treatment outcome in patients with

chronic coccygodynia treated with GIB.

Materials and methods: We retrospectively analyzed the data for patients diagnosed with chronic coccygodynia who

underwent GIB only once by a transsacrococcygeal method under fluoroscopy guidance in our Pain Medicine Clinic.

Patients were assessed with standard and dynamic coccyx radiographs and classified according to coccygeal mobility.

Pain scores were assessed with a numerical rating scale (NRS) before and after the intervention (at 1 hour and 4, 12

and 24 weeks). A 50% or more reduction in the NRS score was accepted as significant pain relief.

Results: Of the 37 patients included in the study, 14 had normal coccyx (Group I) and 23 had immobile coccyx (Group II)

based on the radiological evaluation. The NRS scores were significantly reduced in both groups on each follow-up visit but

there was no significant difference between the two groups in terms of pre- and post-intervention NRS scores. Significant

pain relief was achieved in 42.9% and 61.9% of patients in Group I and II at the last examination, respectively.

Conclusion: GIB administered by transsacrococcygeal method in patients with chronic coccygodynia is a safe and alternative

treatment approach with reduced pain scores and low complication rates. In patients with chronic coccygodynia, having a

normal or immobile coccyx does not appear to affect treatment outcomes.
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Introduction

The ganglion impar (also known as Walther’s ganglion)
is a sympathetic ganglion formed by the midline con-
vergence of the caudal ends of two paravertebral sym-
pathetic chains. It is found at a variable position and
size on the ventral surface of the coccyx, and in differ-
ent shapes, but the classically defined position is at the
level of the sacrococcygeal joint (Figure 1).1,2 The gan-
glion contributes to somatic innervation as well as sym-
pathetic innervation of the perineal and anal region. It
also provides sympathetic innervation of the internal
pelvic organs.3

Chronic coccygodynia or coccydynia is a disorder
characterized by intractable pain in the coccygeal
region and is difficult to diagnose and treat.4 In recent
years, trials suggest that ganglion impar block (GIB)
can be used as a treatment option for chronic refractory
coccygodynia and pelvic pain, including pain caused by
malignant neoplasms.5–9 The most important
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Pendik, Istanbul.

Email: savas-44@hotmail.com

Interventional Neuroradiology

0(00) 1–6

! The Author(s) 2018

Reprints and permissions:

sagepub.co.uk/journalsPermissions.nav

DOI: 10.1177/1591019918781673

journals.sagepub.com/home/ine

https://uk.sagepub.com/en-gb/journals-permissions
https://doi.org/10.1177/1591019918781673
journals.sagepub.com/home/ine
http://crossmark.crossref.org/dialog/?doi=10.1177%2F1591019918781673&domain=pdf&date_stamp=2018-07-03


advantages of this technique are that it can be
implemented at a wide range of ages, from adolescent
to elderly patients, can improve quality of life, can
provide an opportunity to apply recurrent injections
in patients with partial pain relief, and can provide
additional beneficial effect.8,10–12 Unfortunately, an
acceptable symptomatic improvement cannot be
achieved in approximately 18–25% of patients treated
with GIB.

Detailed assessment of the clinical status, including
pain symptom, and the pathoanatomy of the coccyx in
patients with coccygodynia may improve the success
of planned treatments.13 Different dynamic patterns of
the coccyx have been defined by the introduction of
standard and dynamic radiographs in the evaluation
of patients with coccygodynia.14 However, these
patterns are unlikely to consider every coccygeal
morphology as the cause of the pain detected in
patients with coccydynia. Coccygeal instability may
be defined as more than 25% subluxation, or more
than 25–30� flexion, or rarely extension (hypermobi-
lity) which is pathological. On the other hand, the
normal pattern of the coccyx, which is commonly
seen in patients with a painful coccyx, may also be
seen in asymptomatic individuals. Similarly, in
patients with an immobile coccyx, if there is a small
bony spicule at the tip of the coccyx, it is also asso-
ciated with pain.15,16

Some coccygeal dynamic patterns in patients with
coccydynia may not affect the therapeutic success of
GIB alone. However, there is not enough data in the
literature about which factors affect the treatment suc-
cess. Therefore, the aim of this study was to investigate
the effects of coccygeal dynamic patterns and potential
individual characteristics on the treatment results in
patients with chronic coccydynia treated with GIB
using the transsacrococcygeal method who were resist-
ant to conservative treatment.

Materials and methods

This protocol was reviewed and approved by the
Institutional Review Board at Erciyes University
School of Medicine (reference number: 2017/596). As
it is routine practice for ganglion impar procedures in
our clinic, all patients were asked to fill out and sign the
standard patient consent form prior to the procedure.
The ethics committee waived the requirement for
informed patient consent because no patient re-contact
was established for this study.

Patients

The clinical data of patients who had been diagnosed
with chronic coccygodynia resistant to conservative
treatment, who had been referred to our Pain
Medicine Clinic providing tertiary medical care and
who had undergone GIB by transsacrococcygeal
method under fluoroscopy between January 2016 and
May 2017 were analyzed retrospectively. Diagnoses
were based on clinical and laboratory evaluations,
physical examinations, and standard and/or dynamic
coccyx radiographs or magnetic resonance imaging
(MRI) scans.

Inclusion criteria were as follows: age 18 years or
over, having coccyx pain for at least 3 months unre-
sponsive to oral medication and conservative treat-
ments, those who underwent transsacrococcygeal GIB
under fluoroscopy, and having standard and dynamic
coccyx radiographs available before the procedure.
Exclusion criteria were as follows: having coccygodynia
associated with cancer metastasis or coccygeal fracture,
having accompanying chronic painful illnesses or psy-
chiatric disorders such as fibromyalgia, history of sur-
gery in the lumbar or coccygeal region, those who
underwent recurrent GIB, and missing follow-up visits.

Imaging technique and analysis

For each patient, firstly standard lateral coccygeal
radiographs were taken after standing for 10 minutes,
according to Maigne’s lateral dynamic X-ray proto-
col.14,17 Then, the digital dynamic lateral coccygeal
graphs were taken in order to evaluate the coccygeal
mobility at the sitting position (painful position) on a
hard tabouret with the vertebrae in extension and hips
in flexion. Both films were superimposed by an expert
radiologist. The angle between the tips of the coccygeal
segments formed on the superimposed radiographs by
sagittal movement (forward or backward) of the coccyx
when the patient was sitting in the painful position (the
angle of mobility) was noted. The patients were cate-
gorized as normal (mobility between 5 and 25�), sub-
luxed (luxation of more than 25%), immobile (with and
without spicule, mobility between 0 and <5�), or hyper-
mobile (mobility of more than 25�) based on the mobil-
ity of the coccyx.

Figure 1. Schematic showing the sagittal view of the ganglion

impar at the level of sacrococcygeal junction.
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Procedure

One experienced pain medicine specialist has performed
the GIBs under fluoroscopic guidance. With the patient
prone, the intergluteal area was sterilized and a small
amount of local anesthetic (3mL of 2% prilocain) was
given at achieving blockade of cutaneous and subcuta-
neous tissues. The sacrococcygeal joint was visualized
via a digital subtraction angiography machine (Philips,
Infinix-i Core). A 22-gauge spinal needle was used to
reach the ganglion impar by passing through the sacro-
coccygeal joint (Figure 2(a)). After a 1mL injection of
non-ionic contrast and spreading of the dye gave a
‘‘reverse comma’’ appearance in the lateral view, 3mL
of 0.5% bupivacaine, 2mL of saline and 1mL (40mg)
of methylprednisolone were injected in the area (Figure
2(b)).

Data collection

Forty-five patients received treatment during the time
period spanned by this study, 37 (82%) of whom met
the inclusion criteria. Eight (18%) patients were
excluded due to the exclusion criteria listed above.
For each patient, the relevant information for the
study was extracted from the standardized patient
chart form which was filled out before the intervention
and contained the demographic data, trauma history,
duration of illness, severity of pain and previous treat-
ment history. The severity of pain was evaluated and
ranked on a 10-point numerical rating scale (NRS)
before the intervention. The patients were visited at 1
hour and 4, 12 and 24 weeks after the intervention, and
the NRS score was recorded on each visit. Significant

pain relief was defined as a 50% or more reduction in
the NRS score at the follow-up visits except at the 1
hour time point.

Statistical analysis

All statistical analyzes were performed using the
Statistical Package for Social Sciences (SPSS Inc.,
Illinois, USA) version 22.0 for Windows. Numerical
data are presented as mean� SD or percentages as
appropriate. If the data did not have normal distribu-
tion, we used the Mann–Whitney U test in the examin-
ation of differences between groups and the Wilcoxon
signed-rank test to compare the NRS scores before and
after the intervention. Fisher’s exact test or Yates’s cor-
rection for continuity was used as appropriate. The cor-
relations between continuous variables were examined
with Spearman’s correlation analysis. A p value of
<0.05 was accepted as statistically significant.

Results

All of the patients underwent GIB only once. None of
the patients had any post-procedural complication. Of
the 37 patients included in the study, 14 had normal
coccyx mobility (Group I) and 23 had immobile coccyx
(Group II) based on the radiological evaluation.

The average age of the patients was not significantly
different between the two groups (Group I, 40.6� 13.1
years versus Group II, 45.4� 13.5 years: p¼ 0.302).
The two groups were also similar in terms of clinical
characteristics such as sex, body mass index (BMI), eti-
ology (idiopathic or traumatic) and duration of illness
(Table 1).

Figure 2. Fluoroscopic view of ganglion impar block, transsacrococcygeal approach. (a) A proper position of the needle to lie at the

retroperitoneal space, passing through the sacrococcygeal disc. (b) A ‘‘reverse comma sign’’ after the administration of contrast material

in the lateral view.
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The pre-intervention mean NRS was 7.9� 1.8 points
in Group I, which decreased after intervention. The
mean NRS in Group I was 2.7� 3.6 at 1 hour,
3.1� 2.3 at 4 weeks, 4.1� 2.8 at 12 weeks, and
5.6� 3.1 at 24 weeks. In Group II, the mean NRS
decreased from pre-intervention 7.9� 1.5 points to
2.1� 2.9 at 1 hour, 2.8� 2.5 at 4 weeks, 2.9� 2.5 at
12 weeks, and 3.6� 3.3 at 24 weeks.

The NRS scores at 1 hour immediately after the pro-
cedure showed that the intervention relieved pain dra-
matically. In both groups, the scores at each evolution
time point were significantly decreased compared with
the pre-procedure NRS (In Group I and II, 1 hour:
p¼ 0.002 versus p¼ 0.000, 4 weeks: p¼ 0.001 versus
p¼ 0.000, 12 weeks: p¼ 0.004 versus p¼ 0.000, and 24
weeks: p¼ 0.034 versus p¼ 0.000, respectively).
However, there was no statistically significant differ-
ence between Group I and II at 1 hour and 4, 12 and
24 weeks after the procedure (Table 2).

The proportion of patients with �50% improvement
in NRS score at 4, 12 and 24 weeks was not signifi-
cantly different between the two groups at each visit
as illustrated in Figure 3 (4 weeks: p¼ 0.683,
12 weeks: p¼ 0.848, and 24 weeks: p¼ 0.446).

We separately divided all the patients (n¼ 37) into
two groups based on sex (male: n¼ 7 versus female:
n¼ 30) or underlying causes (traumatic: n¼ 21 versus

idiopathic: n¼ 16) and compared their NRS
scores before and after the intervention. The differ-
ences between the changes in mean NRS scores after
intervention in male and female or trauma and
idiopathic groups were not statistically significant. In
correlation analyses, there was no significant relation-
ship between the reduction in NRS after treatment
and age, BMI and the duration of symptoms
(p> 0.05, for all).

Discussion

In our study, the standard and dynamic radiographs of
37 patients with chronic coccygodynia who were resist-
ant to conservative treatment and who underwent GIB
under fluoroscopy were evaluated for coccyx mobility.
Accordingly, the patients were categorized into nor-
mally mobile and immobile coccyx, and their NRS
scores were compared. The NRS scores were signifi-
cantly decreased in both groups at each follow-up
visit but there was no significant difference between
the two groups in terms of pre- and post-intervention

Table 1. Demographic data of patients with chronic coccygodynia having normally mobile (Group I) or immobile (Group II) coccyx treated

with ganglion impar blocks.

All patients

(n¼ 37)

Group I

(n¼ 14)

Group II

(n¼ 23) p value

Age, years 43.6� 13.4 40.6� 13.1 45.4� 13.5 0.302

Female 30 (81.1) 12 (85.7) 18 (78.3)

Male 7 (18.9) 2 (14.3) 5 (21.7) 0.687

BMI, kg/cm2 28.6� 4.5 28.14� 5.19 28.84� 4.21 0.656

Disease duration, months 25.3� 23.4 31.5� 30.2 21.5� 17.1 0.603

Idiopathic 16 (43.2) 6 (42.9) 10 (43.5)

Trauma (minor) 21 (56.8) 8 (57.1) 13 (56.5) 0.970

Values are presented as mean� SD or number (%).

BMI: body mass index.
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Figure 3. Illustration of significant pain relief (�50% reduction in

numerical rating scale from baseline). p> 0.05, there was no

significant difference from baseline values between the two groups

at each time point.

GIB: ganglion impar block.

Table 2. NRS scores at baseline and at 1 hour and 4, 12 and

24 weeks post-intervention in patients with chronic coccygodynia

having normally mobile (Group I) or immobile (Group II) coccyx.

Group I Group II p value

Pre-GIB 7.9� 1.8 (8.0; 3.3) 7.9� 1.5 (8.0; 2.0) 0.885

1 hour 2.7� 3.6 (1.0; 5.0) 2.1� 2.9 (1.0; 4.0) 0.743

4 weeks 3.1� 2.3 (3.0; 2.5) 2.8� 2.5 (2.0; 3.3) 0.521

12 weeks 4.1� 2.8 (3.0; 4.3) 2.9� 2.5 (3.0; 4.3) 0.279

24 weeks 5.6� 3.1 (5.5; 4.5) 3.6� 3.3 (3.0; 7.5) 0.089

Values are presented as mean� SD (median; interquartile range).

NRS: numerical rating scale; GIB: ganglion impar block.
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NRS scores. Significant pain relief was achieved in
42.9% and 61.9% of patients with a normally mobile
and immobile coccyx, respectively, at the last follow-
up. Possible influencing factors such as age, sex, BMI,
duration of disease and presence of trauma had no
effect on results.

In their study of 248 patients with coccygodynia,
Maigne et al.15 suggested that the culprit lesion could
be detected in 69.2% of the cases with lateral dynamic
radiography protocol. The authors suggested associ-
ation of subluxation, hypermobility and immobility
(in the presence of a spicule) with the cause of pain in
patients with coccydynia. In the case of coccygeal
hypermobility and subluxation, chronic inflammation
occurs due to coccygeal instability and the patient
feels pain in the sitting position. If there is a spicule,
it leads to irritation and inflammation in the coccygeal
region when the patient sits. It is emphasized that other
lesions, including normal mobility and immobility
without a spicule, are weakly associated with coccygeal
pain. This may explain the absence of significant differ-
ences between the treatment outcomes of the normal
and immobile groups in our study.

Postacchini and Massobrio compared the lateral
radiographs of patients who underwent partial or
total coccygectomy with those of asymptomatic
individuals, and described four types of coccygeal
configuration.16 They showed that type I (curved
slightly forward) was more frequent in asymptomatic
individuals while other forms, including sublux-
ation, were more common in patients with
coccydynia. However, they did not find any relation-
ship between the pre-operative coccygeal morphology
and the treatment outcomes in patients treated with
partial or total coccygectomy. Similarly, there appears
to be no definite relationship between the outcomes
of GIB treatment and normal or immobile pattern of
coccyx.

Kodumuri et al.18 investigated the factors influen-
cing the treatment success after injection, manipulation
or coccygectomy in a retrospective study. They
reported high BMI and trauma history as independent
risk factors for coccydynia. We could not perform sub-
group analysis for the two groups separately due to the
relatively small sample size of our study. We could
examine the effects of the potential individual charac-
teristics on GIB treatment results only in the whole
study population. There was no relationship between
treatment outcomes and age, BMI, symptom duration,
sex and trauma history. This difference may also be
related to the fact that the treatment modality in our
study is different from previous studies.

Nowadays, it is a common opinion that chronic coc-
cygodynia pain is multifactorial. In their provocative
discography study, Maigne et al.17 suggested that the
pain was discogenic in about 70% of patients. Other
causes of pain were strain in the pelvic floor muscles,
chronic inflammation in the coccygeal bursa, arachnoi-
ditis of the lower sacral nerve roots, myofascial trigger

points and referred pain.19–22 In addition, psychogenic
factors such as somatization and depression may also
be associated with pain.23 For this reason, standard
radiographs may not provide sufficient information to
determine the cause of pain in patients with normal or
immobile coccyx. Inflammation detected in the disc
or pericoccygeal soft tissue and bone marrow edema
on MRI imaging of the coccyx in this patient group
support this opinion.24

In our study, a reduction in pain beginning at 1 hour
and sustained for up to 6 months was provided by the
GIB in both groups. This is consistent with the study by
Gonnade et al.6 which reported a dramatic relief in pain
starting at 1 hour after GIB and continuing for up to
6 months in 31 patients with chronic coccygodynia
resistant to conservative treatment. Our study is differ-
ent from theirs in terms of being retrospective and not
assessing disability. In addition, unlike our previous
study which reported that the duration of relief in
pain was prolonged with repeated injections in long-
term follow-ups, our study used a single injection ther-
apy.5 Nevertheless, with a high treatment success rate
and without any complication, our study supports the
reports suggesting GIB as a safe and alternative treat-
ment option.8,11

There are some limitations to our study. We were
not able to evaluate the effect of two other coccygeal
lesions observed in patients with coccydynia, sublux-
ation and hypermobility, on the treatment outcomes.
In our study, we could not identify these two types of
lesions in any subjects, probably due to the low number
of participants. Other limitations are retrospective
study design and lack of assessment for sacrococcygeal
or transsacrococcygeal disc degeneration. However,
our study provides important data because it is the
first study, to our knowledge, to investigate the effects
of the radiological features of coccyx on GIB treatment
results.

Conclusion

GIB administered by the transsacrococcygeal method
in patients with chronic coccygodynia resistant to con-
servative treatment is a safe and alternative treatment
approach to reduce pain scores with low complication
rates. Normal and immobile coccyges detected by
standard and dynamic radiographs of patients with
chronic coccydynia appear to be two different coccygeal
dynamic patterns that do not affect the treatment out-
come in GIB. In addition, various individual and clin-
ical characteristics were also found to have no effect on
the treatment outcome. Prospectively designed, con-
trolled trials involving a larger group of patients are
needed to clarify all potential factors determining the
treatment success in GIB.
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