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Abstract
Aim: Coccydynia is usually managed conservatively; however, ganglion impar block (GIB) can be performed in patients who do not respond to conservative 
treatments. In this study, we aimed to investigate the effect of coccyx morphology on outcomes of GIB in coccydynia.
Material and Methods: A retrospective study included 101 patients with coccydynia who failed to respond to conservative treatments and underwent GIB. 
Patients were categorized as normal (Type 1), or abnormal (Type 2, 3, 4, and 5) based on the modified Postacchini and Massobrio classification. Pain scores 
before and after the injection at 1 and 3 months were compared. A more than 50% reduction in visual analogue scale (VAS) scores was defined as significant 
pain relief.
Results: According to the Postacchini-Massobrio classification, 42 patients had a normal coccyx (Group I) and 59 had an abnormal coccyx (Group II). VAS scores 
in both groups had improved significantly from baseline at 1 and 3 months (p <0.05). There were significantly greater decreases in VAS scores in the 1st and 
3rd months in Group II than in Group I (p < 0.001). The 1st month VAS and 3rd month VAS scores were higher in the patient group without trauma history than 
in the patient group with trauma history (p = 0.008, and p = 0.040, respectively).
Discussion: GIB is safe and effective for the management of coccydynia. History of trauma and type of coccyx in patients with chronic coccydynia seem to 
affect treatment outcomes.
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Introduction
Coccydynia is described as pain and tenderness around 
the sacrococcygeal region [1]. Although its true incidence 
is unknown, it is more common in women [2]. Diagnosis is 
confirmed by clinical examination and imaging techniques. 
The first line of treatment is conservative such as non-
steroidal anti-inflammatory drugs, modification of sitting style, 
sitting cushions, exercises, and physiotherapy; however, these 
treatments are ineffective in 10% of patients. In non-responsive 
patients, ganglion impar block (GIB) can be applied [3].
Ganglion impar block is the most widely used interventional 
therapy for coccydynia because it is easy and minimally invasive, 
significantly reduces pain, and the incidence of complications is 
low for GIB. The success rate of GIB in coccydynia is > 85% [4]. 
There are several articles reporting that the morphological 
features of the coccyx are important in the development of 
coccydynia [5, 6]. However, there are not enough data in the 
literature about which factors affect the therapeutic success 
of GIB. Therefore, the aim of our study was to investigate 
the effect of the morphology of the coccyx according to the 
modified Postacchini-Massobrio classification on outcomes of 
GIB in patients with chronic coccydynia.

Material and Methods
The medical records of patients with coccydynia who did not 
respond to conservative treatments, and then underwent 
GIB between June 2019 and June 2021 were retrospectively 
reviewed. The study was approved by the Ethics Committee of 
Ankara City Hospital (Date: 2022-01-26, No: E1-22-2338).
Inclusion criteria:
1. 18 years of age and over
2. Coccydynia patients unresponsive to conservative treatments 
for at least 3 months
3. Patients who underwent trans-sacrococygeal GIB under 
fluoroscopy and had routine coccyx radiographs and MRI scans 
before the procedure.
Exclusion criteria:
1. Previous surgery to the lumbar or coccygeal region
2. Coccydynia associated with cancer metastasis.
3. Coexisting chronic painful diseases such as fibromyalgia or 
psychiatric disorders
4. Not optimal fluoroscopy images during injection
5. Failure to block with appropriate doses of drugs
6. Missing information in the patient’s file
Imaging technique and analysis
The radiographs of all patients were classified according to the 
modified Postacchini and Massobrio classification [1, 7]. Coccyx 
curve was classified as follows: type 1: normal curve, type 2: 
coccyx more markedly curved and pointing anteriorly,  type 3: 
very sharply angled anteriorly, type 4: anterior subluxation at 
the sacrococcygeal or intercoccygeal joint,  type 5: coccygeal 
retroversion. The patients were categorized as normal (Type 
1), or abnormal (Type 2, 3, 4, and 5) based on the modified 
Postacchini and Massobrio classification.
Fluoroscopic‑guided ganglion impar block
The injections were performed in an operating room. The patient 
was monitored and vital signs were observed throughout the 
entire procedure (blood pressure, heart rate, SpO2). After the 

intergluteal area was prepared with sterile aseptic 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 25-G 
needle. A 22-G 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, needle tip 
was confirmed 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 injected.
Data Collection
Initially, 118 patients who underwent a fluoroscopic‑guided 
GIB for coccydynia were included in the study. Thirteen of 
these patients were excluded from the study because their 
visual analogue scale (VAS) scores were not recorded, and 4 
of them were excluded because the optimal block could not be 
performed.
Age, gender, body mass index  (BMI), duration of pain, trauma 
history, and VAS scores before and after the procedure (1 month 
and 3 months) were obtained by retrospectively scanning of the 
medical records. Digital images of the coccyx were obtained 
with the picture archiving communication system.
The pain was assessed using the Visual Analogue Scale (VAS) (0 
= “no pain” and 10 = “worst imaginable pain”), measured before 
the procedure, one and three months after the procedure.  More 
than a 50% reduction in VAS scores was accepted as significant 
pain relief.
Statistical analysis
All analyses were carried out using IBM SPSS Statistics for 
Windows 25.0 (IBM Corp., Armonk, NY, USA). For analysis 
of normal distribution, the Kolmogorov-Smirnov test was 
used. Normally distributed quantitative data were presented 
as median ± standard deviation (SD), and quantitative data 
not normally distributed were expressed as the median and 
interquartile range (IQR). The chi-square test was used to 
analyze the relationship between the significant pain relief over 
time. The change in VAS scores and significant VAS reduction 
between groups according to time were demonstrated in 
graphics. P < 0.05 was accepted as statistically significant.
Ethical Approval
Ethics Committee approval for the study was obtained.

Results
The study included 101 patients, 42 of them had normal coccyx 
morphology (Group I) and 59 had abnormal coccyx morphology 
(Group II) based on the radiography of the coccyx. The average 
age of the subjects was 44.04 ± 13.73 years, and the average 
duration of pain was 22.52 ± 25.73 months. The groups were 
similar in terms of sex, age, BMI and duration of pain. However, 
trauma history was significantly higher in Group II than in Group 
I (p = 0.004) (Table 1). 
According to the modified Postacchini-Massobrio classification, 
the most common type of coccyx among all patients was 
type 1 (41.6%), followed by type 2 (20.8%). Types 3, 4, and 5 
frequencies were 10.9%, 14.9%, and 11.9%, respectively.
At baseline, there was no significant statistical difference 
between baseline mean VAS scores between groups (p = 
0.787). Post-injection VAS scores were significantly decreased 
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compared to baseline VAS scores in both groups (p < 0.05). VAS 
scores in Group II were significantly lower than in Group I in the 
1st and 3rd months (p < 0.001) (Table 2).
Significant pain relief,  which was accepted as ≥ 50% pain 
reduction on VAS scores had a lower prevalence in Group I than 
in Group II at 1and 3 months (respectively,  p < 0.001 and p = 
0.004) (Figure 2).
We assigned all patients into two groups according to a history 
of trauma: 46 patients with a history of trauma and 55 patients 
without a history of trauma and compared their preprocedural 
and postprocedural VAS scores. The mean age was significantly 
higher in  patients without trauma history (p = 0.009). Duration 
of pain and VAS baseline were similar between groups with or 
without history (p > 0.05).  The 1st-month VAS and 3rd-month 
VAS scores were higher in the patient group without trauma 
history (p = 0.008, and p = 0.040, respectively) (Table 3). 
No complications were observed during or after the procedure 
in any of the patients.

Discussion
Although the etiology of coccydynia is not clearly known, it is 
accepted as having  multifactorial origin, which can also be 
idiopathic [8]. Postacchini and Massobrio [7] suggested that 
coccyx morphology may have an important role in the etiology of 
coccydynia. They described a radiological classification system 
in which they identified 4 types of the coccyx and reported 
the relationship of these types with coccydynia. According to 
this classification, type II, III and IV patients have a higher risk 
of developing coccydynia. Later, a fifth type was described 
as retroverted angulation of the coccyx [1, 9]. Later studies 
generally focused on coccyx mobility and it was suggested 
that the majority of coccydynia cases had subluxation or 
hypermobile coccyx and chronic changes occurred because of 
this pathological instability [1, 8, 10]. However, no findings other 

Table 3. Demographic features, pain duration, and visual analog 
scale scores in the patient groups with and without trauma.

Trauma history 
(n=46)

No trauma history 
(n=55)

p

Age (mean ± SD) 40.72 ± 12.30 47.60 ± 13.53 0.009

Sex
Female 34 (73.9) 39 (70.9)

0.825
Male 12 (26.1) 16 (29.1)

Duration of pain (months)* 12.0 (6.0 - 23.3) 12.0 (8.0 - 35.0) 0.140

VAS baseline* 8.0 (7.0 - 8.0) 7.0 (7.0 - 8.0) 0.070

VAS 1st month* 2.5 (1.0 - 5.8) 5.0 (3.0 - 7.0) 0.008

VAS 3rd month* 5.0 (2.0 - 6.8) 6.0 (4.0 - 7.0) 0.040

*Values are presented as median, IQR: 25-75th.  VAS: Visual analog scale, BMI: Body mass 
index

Figure 2. Significant pain relief in the groups at 1 and 3 months.

Figure 1. Fluoroscopic view of ganglion impar block.

Table 1. Demographic data of patients with chronic coccydynia 
treated with ganglion impar block.

Group I (n=42) Group II (n=59) p

Age (year) 45.72 ± 9.66 42.95 ± 10.09 0.166a

Gender (n/ %)

Female 30 (71.4) 43 (72.9)
0.872b

Male 12 (28.6) 16 (27.1)

BMI 23.55 ± 2.05 23.92 ± 1.95 0.374a

Duration of pain (months) 19.71 ± 14,36 15.88 ± 14.98 0.198a

History of trauma

Yes 12 (28.6) 34 (57.6)
0.004b

No 30 (71.4) 25 (42.4)

Values are presented as mean ± SD.  BMI: Body mass index; at-test; bChi-square test 

Table 2. VAS scores of the patients before and after the 
treatment.

Group I (n=42) Group II (n=59) p

VAS baseline 7.48 ± 0.80 7.53 ± 1.02 0.787

VAS 1st month 5.26 ± 2.60* 3.03 ± 2.46* <0.001

VAS 3rd month 6.10 ± 2.16* 4.01 ± 2.37* <0.001

Values are presented as mean ± SD.  VAS: Visual analog scale
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than BMI, initiating trauma history and spicule are strongly 
associated with coccydynia, including instability [8, 11].
The only study in the literature on the effect of coccygeal 
morphology on GIB in patients with chronic coccydynia belonged 
to Sencan et al. [10] They assigned the coccydynia patients 
who had undergone GIB into two groups: those with normal 
and an immobile coccyx by performing dynamic radiographs. 
They did not find significant differences between the treatment 
outcomes of the normal and immobile groups. This result may 
support the claim that the role of instability in the etiology of 
coccydynia is weak. However, they did not evaluate the effect 
of subluxation and hypermobility on GIB outcomes. Postacchini 
and Massobrio [7] did not observe any relationship between the 
coccygeal morphology and treatment results in patients treated 
with coccygectomy. Ozkal [12] reported successful results in all 
29 patients (13 type 1, 14 type 2, 2 type 3) who underwent 
coccyx excision resistant to conservative treatment. Kodumuri 
et al. [11] figured out that patients with coccydynia with a BMI 
below 30 and those with coccyx trauma responded better to 
treatment modalities such as manipulation, coccygectomy, and 
local steroid injections. 
In most cases, there is a history of underlying trauma, and 
the decrease in pain with steroid injections around this area  
together with common trauma history is  evidence that  
supports inflammation in the pericoccygeal region [13, 14]. It 
is thought that the overactivity or sensitivity of the ganglion 
impar also plays a role in the pain mechanism of coccydynia 
[15-17]. GIB seems reasonable in the treatment of chronic 
coccydynia, both in terms of inhibiting the excessive activity 
of the impar ganglion and suppressing possible inflammation 
in the pericoccygeal region. We found significant pain relief 
in 47.5% of patients at 1 month and 38.6% at 3 months in 
our study. This improvement was significantly lower in Group 
I than in Group II. There may be some reasons for this result. 
The severe angulation seen in patients with abnormal coccyx 
type may indicate that inflammation is more active in these 
patients than in patients with a coccyx without angulation. 
The fact that the history of trauma in patients with abnormal 
coccyx morphology is significantly higher than in patients with 
normal coccyx morphology, and the post-treatment VAS scores 
of patients with a history of trauma are significantly lower 
than those without a history of trauma supports our idea. Also, 
these advanced morphological disorders and inflammation may 
have led to overactivity of the ganglion impar in patients with 
abnormal coccyx type. The lack of difference between Group I 
and Group II in terms of significant improvement at 3 months 
can be attributed to the termination of the dominant effect of 
the steroid on inflammation.
In our study, a significant reduction in pain lasting up to 3 
months was achieved in 38.6% of our patients. Similar to our 
study, Buttacı et al. [18] reported a 50-75% reduction in pain 
lasting weeks to months with GIB in patients. Malhotra et al. 
[13] observed that all patients reported pain relief that usually 
lasted for at least three months following GIB. Gunduz et al. [19] 
reported a success rate of 82% with a median duration of 6 
months in patients with chronic coccydynia who had undergone 
GIB. Sir and Eksert [20] reported a significant improvement in 
pain scores at 3weeks and 3 months in patients with chronic 

coccydynia who underwent GIB. However, at 6 months, the pain 
levels were almost back to the baseline levels. Our success 
rates were lower than those reported by Malhotraet al. [13] and 
Gunduz et al [19]. The high success rates reported by Malhotra 
et al. [13] may be due to the use of 8 mL of 0.5% bupivacaine 
in contrast to other  studies that have generally used lower 
volumes of 0.25% bupivacaine. Also the anatomical variability 
of the location of the ganglion impar may result in different 
success rates.
Similar to the literature, type I coccyx was most common, 
followed by type II in our study [2, 7]. However, in two studies, 
type 2 coccyx was reported to be more common [9, 21]. The 
majority of the patients in our study were female, and middle-
aged, which was similar to other studies [10, 13, 20].
Malhotra et al. [13] observed the efficacy of both trans-
sacrococcygeal and transcoccygeal approaches of GIB, but 
they did not report a significant difference between the two 
groups in terms of efficacy. Because of the demonstration that 
the sacrococcygeal joint can be a source of pain (secondary to 
inflammation or degenerative process) and its close proximity 
to the impar ganglion, we performed GIB with the trans-
sacrococcygeal approach [16, 17, 22].
The major limitations of our study are the limited follow-up 
period of 3 months, retrospective nature, absence of dynamic 
radiography and functional parameters such as painless sitting 
time and Oswestry disability index. Nevertheless, we think 
that our study is valuable as the second study in the literature 
investigating the effect of coccygeal morphology on GIB in 
patients with chronic coccydynia.
Conclusion
GIB is an effective treatment procedure with a low complication 
rate for pain relief in coccydynia. In patients with chronic 
coccydynia, radiologically detected abnormal coccyx morphology 
and history of trauma appear to affect the treatment outcomes 
of GIB. Prospectively designed, controlled studies with a larger 
patient population are needed to determine the factors affecting 
the success of GIB in the treatment of chronic coccydynia.
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