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INTRODUCTION
Coccydynia, also known as coccygodynia, is defined as 
localized pain in the region of coccyx [1]. Although its inci-
dence isn’t completely known, the risk of coccydynia prog-
ress is higher in the female sex and when obesity is present 
[1]. Despite the fact that many explanations in its etiology 
are related to trauma, there are also idiopathic cases [2]. In 
90% of patients, recovery from coccydynia has a chance of 
being rendered either without treatment or through con-

servative treatments. In some patients, symptoms might 
last for a long time and result in psycho-social disorders 
and a dramatic decrease in the quality of life [3,4]. In spite 
of the fact that interventional treatment works in such 
patients, there is no standard treatment algorithm in coc-
cydynia, and the few existing studies contain conflicting 
results [1,5]. 

Ganglion impar blockade, one of the interventional 
treatment methods, is a reliable treatment option conduct-
ed frequently in patients with coccydynia and renders a 
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Background: Ganglion impar blockade is a reliable and effective treatment option 
used in patients with coccydynia. Our primary objective was to specify the role of 
corticosteroids in impar blockade. We compared applications of local anesthetic 
with the local anesthetic + corticosteroid combination in terms of treatment effi-
ciency in patients with chronic coccydynia.
Methods: Our study was a prospective randomize double-blind study. The patients 
were divided into 2 groups after randomization. The first group (group SL) was made 
up of patients where a corticosteroid + local anesthetic were used during ganglion 
impar blockade. In the second group (group L) we used only local anesthetic. We 
evaluated numeric rating scale (NRS) and Beck depression scale, which were em-
ployed before the procedure and in 1st and 3rd months after the procedure.
Results: Seventy-three patients were included in the final analysis. We detected a 
significantly greater decrease in NRS values in the 1st month in group SL than in 
group L (P = 0.001). In the same way, NRS values in the 3rd month were significant-
ly lower in the group with steroids (P = 0.0001). During the evaluation of the Beck 
test, we detected significantly greater decreases in the 1st month (P = 0.017) and 
3rd month (P = 0.021) in the SL group than in the L group.
Conclusions: Ganglion impar blockade decreases pain in the treatment of chronic 
coccydynia and improve depression. Addition of steroids in a ganglion impar block-
ade is required for treatment response that should accumulate over a long period 
of time.
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significant amount of decrease in pain. Although ganglion 
impar blockade, first defined by Plancarte et al. [6], has 
evolved over time, a fluoroscopy guided transsacrococ-
cygeal approach is often preferred in our day. Local anes-
thetics or a corticosteroid in addition to local anesthetics 
are used for the purpose of the blockade. The blockade 
effect through local anaesthesia is most generally applied 
for diagnostic purposes, for purposes of radiofrequency 
ablation, or for prognostic purposes in patients where 
neurolysis via phenol/alcohol is planned. The use of local 
anesthetics by themselves alone for therapeutic purposes 
is seldom preferred and corticosteroids are generally used 
in addition to local anesthetics. Due to their analgesic, 
anti-inflammatory and neuromodulatory effects, cortico-
steroids are commonly used for therapeutic purposes [7,8]. 

There are studies in the literature regarding treatment 
results of impar blockade conducted via the mixture of 
local anesthetics and corticosteroids in patients with 
chronic coccydynia [9-11]. Only a small number of case 
presentations and case series have been reported regard-
ing blockade through a local anesthetic by itself [12,13]. In 
spite of this, as far as we know, there is no study expound-
ing on the effect of local anesthetics alone or the mixture 
of local anesthetics and corticosteroids on treatment 
results. Besides, the fact that there are no studies encom-
passing comparison in terms of the treatment results of 
ganglion impar blockade in previous studies makes it hard 
to make an objective evaluation about the efficacy of this 
kind of treatment. 

In the light of such findings, our primary objective in 
this study was to specify the role of corticosteroids in im-
par blockade through a comparison of applications of local 
anesthetic with a mixture of a local anesthetic and corti-
costeroids in terms of their responses towards treatment 
in patients with chronic coccydynia. Our secondary objec-
tive was to research the effect of impar blockade on pain 
and psychological frame of mind in chronic coccydynia.

MATERIALS AND METHODS
Our study was a prospective randomized double-blind 
study carried out in a duration of 1 year between 2017 to 
2018. Ethical committee approval was obtained from the 
Committee of Ethics of Erciyes University on March 17, 
2017 through a judgement numbered 2017/62. Patients in 
which a ganglion impar blockade was to be conducted 
after they were diagnosed with chronic coccydynia in 
the pain clinic in the subsequent stage, with clinical and 
physical examination, as well as visualization methods, 
were included in the study. Other inclusion criteria were 
being between the ages of 18 and 75, and not having ben-

efited from conservative treatment methods. Verbal and 
written informed consent were obtained from all patients 
participating in the study. Patients not granting approval 
were excluded. In addition, patients with a history of gan-
glion impar blockade carried out in the last 3 months, pa-
tients with a history of repetitive ganglion impar blockade, 
patients with systemic and/or local infections, patients 
with a history of allergy to contrast material and/or local 
anaesthetic substances, patients with a history of malig-
nancy, patients with bleeding diathesis, patients with a 
known history of any psychiatric disorder, patients with 
acute fractures, and patients with a history of pregnancy 
were excluded from the study.

The patients were divided into 2 groups after being ran-
domized through a computer program. The first group 
(group SL) was made up of patients where a corticosteroid 
(methylprednisolone) mixed with local anesthetic (bu-
pivacaine) were used during the ganglion impar block-
ade. The second group (group L) was made up of patients 
where only a local anesthetic (bupivacaine) was used. The 
patients did not know in any way which treatment group 
they were in, and, moreover, the doctor administering the 
drug did not know which drug he was given. In this way, 
our study was conducted with a double blind design. The 
drug to be administered was determined randomly, and it 
was prepared by the supervisor of the study, placed in an 
unlabelled, opaque, injection syringe in a separate room, 
and given to the doctor administering the treatment. In 
this way, both the doctor and patients were blinded to the 
administered drug.

1. Assessment scales 

In addition to the processing of the demographic data of 
the patients participating in this study (age, sex, duration 
of symptoms, etc.), the numeric rating scale (NRS) was 
employed before the procedure and in the 1st hour, and 1st 
and 3rd months after the procedure; Beck depression scale 
was employed before the procedure and in the 1st and 
3rd months after the procedure. The NRS is a frequently 
used method in measuring the severity of the pain, and in 
monitoring it. It is an 11-point scale, in which ‘0’ means ‘no 
pain’ and ‘10’ means ‘the most severe pain possible’ and 
the patient is asked to score his/her pain between 0 and 10.

For the purpose of obtaining data about the psychologi-
cal frame of mind and existence of depression in the pa-
tients, the Beck depression scale, which has been validated 
in the Turkish language, was employed [14]. There are 21 
questions in the application of this test and there is a scor-
ing system in each question that ranges from 0 to 3. The to-
tal scoring ranges from 0 to 63 and in proportion to rising 
scores, it is assumed that there is an exacerbation towards 
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depression in the patient’s mood. 
In this study, the assistant conducting all the interviews 

had no knowledge of which groups each patient belonged 
to.

2. Intervention

Ganglion impar blockade was conducted with the aid of 
a fluoroscope by a pain medicine expert with at least 10 
years of experience in this field. The patients were made 
to lie down in a prone position and their intergluteal re-
gions were made aseptic. After the sacrococcygeal joint 
was visualized with the fluoroscope, local anaesthesia was 
applied at the sacrococcygeal junction via 3 mL 2% prilo-
caine, and the infiltration was applied to both cutaneous 
and subcutaneous tissues. The sacrococcygeal joint was 
pierced with a 22-gauge spinal needle and the ganglion 
impar was reached. After a 1 mL injection of non-ionic 
contrast medium, there was dye dispersion, and an image 
of an “inverse comma” was detected in the lateral visual-
ization; 3 mL 0.5% bupivacaine, 2 mL of saline, and 40 mg 
of methylprednisolone were injected into the patients in 
group SL. Only 3 mL 0.5% of bupivacaine and 2 mL of sa-
line were injected to the patients in group L. 

3. Statistical analysis

The program IBM SPSS ver. 21.0 (IBM Corp., Armonk, NY) 

was used for statistical analyses. During the assessment 
of the data, the Mann–Whitney U-test was used in the be-
tween-group comparison of non-parametric quantitative 
data, and the student t-test was used in the comparison 
of qualitative data in addition to the usage of descriptive 
statistical methods (mean, standard deviation, frequency, 
and rate). Significance was accepted to be at the level of 
P < 0.05. The PS Power and Sample Size ver. 3.1.2 (Stata 
Corp., College Station, TX) was used for the analysis of the 
number of patients. At least 68 patients were required for 
an α of 0.05 and a power of 0.80 when we anticipated a 15% 
change in the NRS scores. Since possible dropouts were 
expected at high numbers, it was concluded that 87 pa-
tients in total should be included in the study.

RESULTS
One hundred twenty-eight individuals were subjected 
to evaluation in the previous stage of the study. Seventy-
three patients were included in the final analysis after 
applying the exclusion criteria, as well as excluding those 
refusing to participate, and those lost during the monitor-
ing process (Fig. 1). Thirty-four individuals (46.6%) were 
placed into group SL. We reported the median age of our 
patients to be 38.2 ± 9.2 years and 63 of them (86.3%) were 
female. Their median body mass index was 26.4 ± 4.3 kg/
m2. In Table 1, we see that no significant difference was 

Number of patients
assessed for eligibility

(n = 138)

Excluded (n = 47)
Refusing to participate (n = 31)
Not meeting the inclusion criteria (n = 16)

Number of patients
included in the study

(n = 91)

Steroid + Local anaesthesia group (n = 44)
Failed attempt: 1

- SL group number of patients included in
follow-up: 43

- Lost during follow-up (n = 9)

Final analysis (n = 34)

Total number of patients
in the final analysis (n = 73)

Local anaesthesia group (n = 47)
Failed attempt: 2

- L group number of patients included in
follow-up: 45

- Lost during follow-up (n = 6)

Final analysis (n = 39)

Randomization

Follow-up

Analysis

Fig. 1. Flow diagram.
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Table 1. Comparison of Groups in Terms of Demographic Data and Clini-
cal Findings

Variable
Group SL  
(n = 34)a

Group L  
(n = 39)b P value

Body mass index (kg/m2) 26.9 ± 4.6 25.9 ± 4.0 0.310
Age (yr) 38.1 ± 10.0 38.3 ± 8.6 0.941
Sex 0.499
   Female 28 (82.4) 35 (89.7)
   Male 6 (17.7) 4 (10.3)
Symptom duration (mo) 16.0 ± 12.7 19.5 ± 15.7 0.307
History of trauma 0.241
   Yes 21 (61.8) 17 (43.6)
   No 13 (38.2) 22 (56.4)
Beck test before the procedure 19.9 ± 9.0 22.8 ± 12.2 0.125
NRS before the procedure 7.8 ± 1.4 8.1 ± 1.4 0.487

Values are presented as mean ± standard deviation or number (%). 
NRS: numeric rating scale.
aSteroid + Local anaesthesia group, bonly local anaesthesia group.

Table 2. Comparison of NRS and Beck Depression Scores between In-Groups during Follow-Ups before the Procedure and after the Treatment

Variable Group SL (n = 34)a P value* Group L (n = 39)b P value*

NRS before the procedure vs. 1 hr 5.5 ± 2.9 0.0001 6.5 ± 1.6 0.0001
NRS before the procedure vs. 1 mo 5.4 ± 2.7 0.0001 3.4 ± 2.7 0.0001
NRS before the procedure vs. 3 mo 4.9 ± 2.9 0.0001 1.9 ± 2.6 0.0001
Beck test pre-procedure vs. 1 mo 5.9 ± 12.5 0.010 7.0 ± 10.0 0.001
Beck test pre-procedure vs. 3 mo 5.0 ± 14.0 0.045 6.4 ± 10.9 0.002

Values are presented as mean ± standard deviation. 
NRS: numeric rating scale.
*P < 0.05 was accepted as significant. 
aSteroid + Local anaesthesia group, bonly local anaesthesia group.

Table 3. Comparison of Groups in Terms of NRS and Beck Test

Variable Group SL (n = 34)a Group L (n = 39)b P value

NRS 1 hr 2.5 ± 2.9 1.6 ± 1.5 0.112
NRS 1 mo 2.4 ± 2.5 4.7 ± 3.0 0.001*
NRS 3 mo 2.9 ± 2.7 6.2 ± 2.9 0.0001*
Beck test 1 mo 11.5 ± 8.1 16.9 ± 10.6 0.017*
Beck test 3 mo 12.1 ± 8.6 17.8 ± 11.2 0.021*

Values are presented as mean ± standard deviation.
NRS: numeric rating scale.
*P < 0.05 was accepted as significant. 
aSteroid + Local anaesthesia group, bonly local anaesthesia group.

detected between the two groups in terms of demographic 
data and clinical findings before the procedure. 

In all checks after the procedure in both groups, signifi-
cant decreases in NRS scores and Beck depression scores 
were determined (Table 2). During the comparison of the 
groups, we detected no significant difference between 
the groups in the categories of pre-procedure NRS scores 
and those reported after 1 hour (P > 0.05). However, we 
detected a significantly greater decrease in NRS values at 1 
month in group SL than in group L (P = 0.001). In the same 
way, the NRS values at 3 months were significantly lower 
in group SL (P = 0.0001). During the evaluation of the Beck 
test, while there was no difference between the groups be-
fore the procedure, we detected significant decreases at 1 
month (P = 0.017) and 3 months (P = 0.021) in the SL group 
in comparison to the L group (Table 3).

DISCUSSION
In this study we compared the effectiveness of ganglion 

impar blockade with local anesthetics alone to that with 
steroids on pain and mood in patients with chronic coc-
cydynia. As a result, ganglion impar blockade either with 
or without steroids was discovered to improve depression 
scores and to decrease pain in patients with chronic coc-
cydynia. Nonetheless, while the decrease in pain scores 
was similar in both groups in checks at 1 hour, it was dis-
covered that in group SL, a decrease in pain scores and im-
provement in depression scores were significantly higher 
in checks at 1 and 3 months. 

The analgesic efficacy of corticosteroids has been known 
for a long time, and they play a role in adjuvant therapy. In 
spite of the fact that the strongest mechanism responsible 
for analgesia from corticosteroids is thought to be their 
anti-inflammatory effects, it is not known why the use of 
corticosteroid produces a better analgesic effect [7]. It has 
also been shown in experimental studies that corticoste-
roids have direct neural antinociceptive effects in their 
analgesic impact [15]. The anti-inflammatory effects are 
the result of the pleiotropic effects of glucocorticoid recep-
tors on multiple signal pathways of corticosteroids [15]. 
These lipophilic hormones pass cytoplasmic membranes 
and regulate gene expression. They upregulate the tran-
scription of anti-inflammatory genes by being translo-
cated on the nucleus in the subsequent stage of the steroid 
receptor complex [15,16]. Glucocorticoids also inhibit the 
expression in many pro-inflammatory factors contain-
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ing enzymes related with pro-inflammatory cytokines, 
chemokines, and inflammation [15,17,18]. Such processes 
transpire slowly, and they are held responsible for the 
delayed effect lasting for days and weeks after steroid in-
jections, unlike local anesthetics, commonly used in con-
junction with steroids, whose effects possibly commence 
instantly. In our study, the fact that the decrease in pain 
scores was higher in group SL at 1 and 3 months might be 
related to these effects of late commencement, although in 
both groups the decrease in pain scores was similar 1 hour 
after the injection. 

Because glucocorticoid receptors are richly expressed 
in the hippocampus and amygdala, glucocorticoids also 
manifest behavioural and antidepressant effects [19]. This 
situation clarifies why there was more improvement in the 
depression scores at 1 and 3 months in group SL compared 
to group L. Besides, considering the decrease in pain 
scores in group SL was higher at 1 and 3 months, the fact 
that the improvement in depression scores was higher in 
conjunction with decreased pain are findings that are mu-
tually supportive. 

These wide-ranging effects of steroids, and the posi-
tive results propelled by them, have resulted in frequent 
studies on the administration of additional steroids in 
conjunction with local anesthetics in ganglion impar 
blockade on patients with chronic coccydynia in the lit-
erature. In one of these studies carried out by Gunduz et 
al. [9], a retrospective pilot study encompassing 22 chronic 
coccydynia patients on whom ganglion impar blockade 
was conducted via the transsacrococcygeal pathway, it 
was reported that there was a success rate of 82% after the 
first injection and relief from pain lasting, on average, for 
6 months. In another recent study, Gonnade et al. [20] pro-
spectively examined 31 patients with chronic coccydynia 
on whom ganglion impar blockade had been carried out, 
and they evaluated their pain through the NRS and their 
functionality through the oswestry disability index (ODI) 
at 2, 4, 12, and 24 weeks [21]. The authors have reported a 
profound decrease in pain levels, a decrease in NRS scores, 
and noticeable positive results in the ODI [20]. Our study, 
in nature, supports the results of both studies, where ad-
ditional steroids were administered in conjunction with 
local anesthetics for the purpose of ganglion impar block-
ade. On the other hand, our study, also encompassing a 
patient group on whom local anaesthesia alone was used, 
is important in that it shows the role of steroid addition in 
treatment responses.

In addition to the blockade effect of local anesthetics on 
characteristic voltage-dependent Na+ channels, they have 
modulatory effects on many other neuronal channels [21]. 
Bupivacaine, a reliable local anesthetic with a prolonged 
effect, has been shown to cause the inhibition of the flow 

of N-methyl-D-aspartate (NMDA) receptors, which plays 
an important role in central sensitization dependent on 
chronic pain [21]. Therefore, the fact that the decrease 
in pain scores in group L in our study, in whom pain was 
more noticeable at 1 hour, continued over the course of 3 
months with an improvement in depression scores might 
be related to the block the central sensitization by inhibi-
tion of NMDA receptor by bupivacaine in conjunction with 
the chronic pain process in our patients. These results 
reveal that ganglion impar blockade through a local anes-
thetic alone might be an alternative in patient groups such 
as those with uncontrolled blood sugar regulation, where 
immune suppression from the use of steroids is risky. 

As shown in the 20-patient case series presentations 
by Buttaci et al. [12], in the subsequent stage of ganglion 
impar blockade with only a local anesthetic, an average 
decrease in pain at the rate of 20% to 75%, generally last-
ing weeks or months was recorded after each injection. 
It has been reported that the analgesic effect decreased 
over time in many of the patients, and the pain response 
to repetitive injections was better [12]. Le Clerc et al. [22] 
conducted 220 ganglion impar blockades on 83 patients 
in a retrospective study they carried out with patients 
with chronic pelvic and perineal pain. They felt the need 
to carry out a second blockade on 75 patients and a third 
blockade on 62 patients. They conducted these blockades 
using only a local anesthetic, and they did more than one 
blockade in many of the patients to exert an effective, 
prolonged response [22]. We are of the opinion that if they 
had used additional steroids as we did in our study, the 
need for repetitive injections might have been removed as 
the result of obtaining a higher rate of pain decrease in a 
single blockade in a similar way to our results. 

Our study has some limitations due to the short follow-
up time, the fact that functional assessment couldn’t be 
made because of the absence of specific scales directed 
at chronic coccydynia, and that our study did not include 
a real placebo control group because of ethical reasons. 
Nonetheless, as far as we can tell, because it is the first 
comparative, prospective double-blinded study regarding 
ganglion impar blockade, and considering its results, it is a 
valuable study.

Ganglion impar blockade performed either with or with-
out steroids renders a decrease in pain in the treatment 
of chronic coccydynia and an improvement in depressive 
mood. Nonetheless, the addition of steroids to the gan-
glion impar blockade is required for a treatment response 
that should accumulate over a long period of time. For this 
reason, steroids should be added as an adjuvant agents in 
each ganglion impar blockade performed for therapeutic 
reasons in patients where the use of steroids isn’t contrain-
dicated. 
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