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ABSTRACT

BACKGROUND: This study presents a new fluoroscopy-controlled approach in patients with chronic traumatic coccydynia by
applying ganglion impar block using the needle-inside-needle technique from the intercoccygeal region without the administration of
contrast material. With this approach, the cost and possible side effects of using contrast material can be prevented. In addition, we
examined the long-term effect of this method.

METHODS: The study was designed retrospectively. The marked area was entered with a 21-gauge needle syringe, and 3 cc of 2%
lidocaine was administered subcutaneously by local infiltration. A 25-gauge 90 mm spinal needle was inserted into the guide 2|-gauge
50 mm needle tip. The location of the needle tip was controlled under fluoroscopy, and 2 mL of 0.5% bupivacaine and | mL of be-
tamethasone acetate were mixed and administered.

RESULTS: A total of 26 patients with chronic traumatic coccydinia participated in the study between 2018 and 2020. The average
procedure time was approximately 3.19 min. The mean time of pain relief of more than 50% was 1.25%1.22 (1** min—72 h) min. The
mean Numerical pain rating scale scores were 2.38£2.26 at | h, 2.50£2.30 at 6 h, 2.50£2.2| at 24 h, 3.73+2.20 at | month, 4.46+2.14
at 6 months | and 5.23£2.52 at | year.

CONCLUSION: Our study shows that as an alternative in patients with chronic traumatic coccydynia, the long-term results of the
needle-inside-needle method from the intercoccygeal region without contrast material are safe and feasible.

Keywords: Coccydynia; ganglion impar; ganglion of walther.

INTRODUCTION

The ganglion impar is a sympathetic ganglion located retroperi-
toneally at the end of the two lumbosacral sympathetic chains,
approximately below the sacrococcygeal joint and rarely be-
hind the rectum, in front of the midline of the coccyx. Also
known as the ganglion of Walther, it provides nociception and
sympathetic innervation of the perineal region.'?

Coccydynia occurs when there is pain related to pathology at
the distal-most segment of the spine, known as the coccyx or

tailbone. The most common cause of coccydynia is trauma,
especially recurrent microtraumas and falls, resulting in diffi-
culty in sitting and short sitting times, with the contribution
of the postpartum hypermobile coccyx, or chronic inflamma-
tory diseases.]

It has been reported that some anatomical and morphologi-
cal changes may cause pain when people with coccydynia are
compared to the normal population.! According to Postac-
chini, the coccyx is classified in four types.’] However, the
literature studies suggest that intercoccygeal angle (ICA),

Address for correspondence: Onur Kaya, M.D.

Tel: +90 342 - 502 31 75 E-mail: onurkaya27@hotmail.com
Ulus Travma Acil Cerrahi Derg 2023;29(3):395-401

Cite this article as: Kaya O, Bozgeyik B, Gok M, Imre E. Fluoroscopy guided without contrast injection for ganglion impar blockade in traumatic
coccydynia: Description a modified approach and 1-year results. Ulus Travma Acil Cerrahi Derg 2023;29:395-401.

Abdulkadir Yiiksel Devlet Hastanesi, Ortopedi ve Travmatoloji Klinigi, Gaziantep, Tirkiye

DOI: 10.14744/tjtes.2023.78166 Submitted: 18.09.2022 Revised: 23.11.2022 Accepted: 22.01.2023
OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

Ulus Travma Acil Cerrahi Derg, March 2023, Vol. 29, No. 3

395


https://orcid.org/0000-0002-7164-3156
https://orcid.org/0000-0001-9459-6535
https://orcid.org/0000-0002-9435-0225
https://orcid.org/0000-0003-2893-721X

Kaya et al. Fluoroscopy guided without contrast injection for ganglion impar blockade in traumatic coccydynia

sacrococcygeal angle (SCA), and coccyx length (CL) vary in
the population and may contribute to the pathology.["®

In the treatment, primarily NSAID, donut pillow, manual pal-
pation, and transcutaneous electrical stimulation can be used.
Pl Ganglion impar block, epidural injection, RF ablation ther-
apy, and coccygectomy are among the treatments used for
prolonged pain. Ganglion impar block was first described by
Plancarte and has been a safe and effective method applied
for the last two decades in patients with coccydynia.l'™'?

This study presents a new fluoroscopy-controlled approach
in patients with chronic traumatic coccydynia by applying gan-
glion impar block using the needle-inside-needle technique
from the intercoccygeal region without the administration of
contrast material. With this approach, the cost and possible
side effects of using contrast material can be prevented.

MATERIALS AND METHODS

Our study was designed retrospectively. Ethical approval
for this study was obtained from the Ethics Committee of
SANKQO University (2022/04). The records of patients who
were followed up in the orthopedics and traumatology de-
partment with the diagnosis of chronic traumatic coccydynia
between 2018 and 2020, were older than |8 years, and had
ganglion impar block after 6 months of non-invasive conser-
vative treatment were obtained from the hospital digital ar-
chive. The study did not include the records of patients with
chronic pain syndrome, pregnancy, lumbar disc disorder, local
and systemic infection, coagulation disorder, local anesthetic
allergy, and malignancy. In the digital archive records, routine
I-month, 6-month, and |-year follow-up results of all patients
were examined and their numerical pain rating scale (NPRS)
scores and X-ray records were examined. Patients with miss-
ing archive and radiologic data and those out of follow-up
were excluded from the study.

Technique

All of the procedures were performed in the operating room
with the patient lying prone on the operating table and under
fluoroscopy. Pain intensity was measured with NPRS before
intervention. In all routine procedures, an electrocardiogram
image was taken, a pulse oximeter was inserted, and an IV
catheter was provided. Starting below the sacral hiatus, the
intergluteal crease was cleaned with 10% povidone-iodine.
First, a lateral view was taken with fluoroscopy. Care was
taken to ensure that both greater sciatic notches were su-
perimposed to obtain the correct lateral position. After the
segment to be entered was marked, the midpoint location
was confirmed on AP view, and the fluoroscopy was used in
lateral position again and continued in this way. The marked
area was entered with a 21-gauge needle syringe, and 3 cc of
2% lidocaine was administered subcutaneously by local infil-
tration, and the needle was separated from the syringe and
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left under the skin. Then, it was aligned with fluoroscopy at
the midpoint of the AP image, so that the needle tip was just
in front of the intercoccygeal joint on the lateral radiograph
(Fig. 1). When there was a loss of resistance while advancing
after the introduction, it was seen under fluoroscopy that the
retroperitoneal space was entered (Fig. 2). Then, a 25-gauge
90 mm spinal needle was inserted into the guide 21-gauge
50 mm needle tip. The location of the needle tip was con-
trolled under fluoroscopy (Fig. 3), and 2 mL of 0.5% bupiva-
caine and | mL of betamethasone acetate were mixed and
administered. Then, the dressing was done and the procedure
was terminated, and all patients were taken into the sitting
position immediately.

After | h of follow-up, pain intensity was measured in the
post-treatment period using a 10-cm NPRS which was used
in most previous studies.l'*'] On this scale, “0” indicates

Figure 1. Green-colored 21-G 50 mm needle and 25-G 90 mm
spinal needle used in the needle-inside-needle method.

Sposterior

Figure 2. Passage of the needle through the intercoccygeal joint in
the lateral fluoroscopic view.
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Figure 3. Position of the needle tip in the retroperitoneal space,
just anterior to the coccyx in the lateral fluoroscopic view.

no pain, and “10” indicates the worst pain. After the 6™ h,
the patients were questioned about their NPRS score and
discharged. All patients were questioned at the 24* h about
their NPRS scores, and whether there were any side effects
or not the next day. The patients were called for |-month,
6-month, and |-year controls. ICA, SCA, CL and coccyx type
(Postacchini and Massobrio classification) were examined
from the direct radiographs taken before the procedure in all
patients (Fig. 4).

Statistical Analysis

Shapiro-Wilk (n<50) and skewness-kurtosis tests were per-
formed to check whether the continuous measurements in
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the study were normally distributed, and since the measure-
ments were normally distributed, parametric tests were ap-
plied. While descriptive statistics were used to define the
continuous variables in the study, mean, standard deviation,
number (n), and percentage (%) were used to define the
categorical variables. Independent t-test and one-way anal-
ysis of variance (ANOVA) were performed in comparison
of measurements according to categorical groups. Duncan’s
post hoc multiple comparison test was used to identify the
difference between groups following ANOVA. One-sample t-
test was used to compare ICA, SCA, and CL measurements
according to reference test values. ANOVA for repeated
measurements was used to compare NPRS scores by time,
followed by Bonferroni post-hoc multiple comparison test
to determine the times that made the difference. Chi-square
test was calculated to determine the relationships between
categorical variables. Pearson correlation coefficients were
calculated to determine the relationships between measure-
ments. The statistical significance level (a) was taken as 5%
in the calculations and the SPSS (IBM SPSS for Windows, ver.
25) statistical software package was used for analysis.

RESULTS

A total of 26 patients with chronic traumatic coccydinia par-
ticipated in the study between 2018 and 2020.

The mean age of the patients in the study was 42.8+£14.85
(18-69) years, and 20 patients were female (76.9%), while
6 were male (23.1%). Patients’ mean body mass index (BMI)
was 27.23+4.24 (19.5-35.5) and their mean pain duration
was 22.92+12.87 (12—62) months. Before the procedure, the
mean NPRS score of the patients was 8 (6—10). The average
procedure time was approximately 3.19 min.

it SR

Figure 4. X angle: Intercoccygeal angle, Y angle: Sacrococcygeal angle, Z length: Coccyx length.

Ulus Travma Acil Cerrahi Derg, March 2023, Vol. 29, No. 3

397



Kaya et al. Fluoroscopy guided without contrast injection for ganglion impar blockade in traumatic coccydynia

A statistically significant difference was observed in the NPRS
scores of the patients according to time (Table ) (p<0.05).
The mean time of pain relief of more than 50% was 1.25+1.22
(I** min—72 h) min. The mean NPRS scores were 2.38+2.26 at
| h, 2.504£2.30 at 6 h, 2.50+2.21 at 24 h, 3.73+2.20 at | month,
4.4612.14 at 6 months, and 5.23£2.52 at | year (Table 2).

Table |I. General descriptive statistics of measurements
Mean SD
Age 42.77 14.85
BMI 27.23 424
Duration of pain (months) 22.92 12.87
Procedure time (min) 3.19 0.90
Time of pain relief of more than 50% (min) 1.25 1.22
NPRS score at | h 2.38 2.26
NPRS score at 6 h 2.50 2.30
NPRS score at 24 h 2.50 2.21
NPRS score at | month 3.73 2.20
NPRS score at 6 months 4.46 2.14
NPRS score at | year 5.23 2.52
ICA 47.83 23.65
SCA 117.53 24.27
CL 33.62 6.06
n %
Gender
Male 6 23.1
Female 20 76.9
PM
I 5 19.2
2 16 61.5
3 3 1.5
4 2 77

PM: Postacchini and Massobrio classification; BMI: Body Mass Index; NPRS:
Numerical pain rating scale; ICA: Intercoccygeal angle; SCA: Sacrococcygeal
angle; CL: Coccyx length; SD: Standard deviation.

Table 2. Variation in NPRS scores over time
Mean SD “p-value

NPRS score at | h 2.38 2.26 0.001
NPRS score at 6 h 2.50 2.30

NPRS score at 24 h 2.50 2.21

NPRS score at | month 3.73 2.20

NPRS score at 6 months 4.46 2.14

NPRS score at | year 5.23 2.52

NPRS: Numerical pain rating scale; SD: Standard deviation.

398

The radiological measurements in our study were compared
statistically according to the reference test values and the
results were given (Table 3). According to this, in the ICA
measurement, no statistically significant difference was ob-
served when ICA: 47.9° was taken as a reference in the study
by Kim and Suk (p>0.05).["

In the measurement of SCA, no statistically significant dif-
ference was observed according to its value when SCA:
I 15° was taken as a reference in the study by Ozkal et al.,i!
(p>0.05).

In the CL measurement, a statistically significant difference
was observed when CL: 37.8° was taken as a reference in the
study by Marwan et al.® (p<0.05).Therefore, the CL mea-
surement of our sample was found to be statistically signifi-
cantly lower than the literature value.

Table 3. Average values of radiologically measured angles

n Mean SD Test value “p-value
ICA 26 47.8285 23.6468I 47.9 0.988
SCA 26 117.5338  24.27212 115.0 0.599
CL 26 33.6196 6.06491 378 0.002

ICA: Intercoccygeal angle; SCA: Sacrococcygeal angle; CL: Coccyx length; SD:
Standard deviation.

Table 4. Comparison results of measurements by gender
Male Female

Mean SD Mean SD ‘“p-value
Age 4333 983 4260 1627 0.927
BMI 29.07 5.0l 26.69 396 0.330
Duration of pain 3350 1782 1975 941 0.027
(months)
Procedure time (min) 3.33 1.03 3.I5 088 0.747
Time of pain relief of 1.00 0.00 .32 .38 0.608
more than 50% (min)
NPRS score at | h 183 325 255 1.96 0.121
NPRS score at 6 h 200 316 265 206 0.183
NPRS score at 24 h 200 316 265 1.93 0.172
NPRS score at | month 2.67 320 4.05 1.79 0.167
NPRS score at 6 months  3.67 294 4.70 1.87 0.389
NPRS score at | year 450 383 545 206 0.538
ICA 57.61 1479 44.89 2528 0.20l
SCA 107.17 2296 120.64 24.34 0.301
CL 39.18 5.12 3195 537 0.0I3

BMI: Body Mass Index; NPRS: Numerical pain rating scale; ICA: Intercoccygeal
angle; SCA: Sacrococcygeal angle; CL: Coccyx length; min: Minute.
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Mean

1 hour 6 hours 24 hours 1 month 6 months 1 year

Figure 5. Change in NPRS scores over time.

The duration of pain varied according to gender and was found
to be higher in male patients (p<0.05). There was no gender
variability between the ICA and SCA measurements of the
patients participating in the study. A statistically significant
difference was observed in the CL measurement according
to gender (p<0.05). According to this, the CL measurement
varied according to gender and was higher in male patients
(Table 4). According to the Postacchini and Massobrio clas-
sification of the treated patients, 16 were Type 2, five were
Type |, three were Type 3, and two were Type 4. There was
an increase in NPRS scores according to the time since the
procedure, but there was no significant difference between
male and female genders (Fig. 5).

DISCUSSION

Coccydynia is a common disorder that many physicians en-
counter in their daily clinical practice and affects patients for
a long time in their daily and social lives. In some studies, it
has been observed that coccydynia is 5 times more common
in women.!'] We found that the majority of the patients in-
cluded in our study were women (76.9%).

In the treatment, primarily NSAID, donut pillow, manual palpa-
tion techniques, and transcutaneous electrical stimulation can
be used.”! In prolonged pain, ganglion impar block, epidural
injection, radiofrequency ablation therapy, and coccygectomy
are among the treatments applied.l' In our study, we treated
patients with chronic traumatic coccydynia who did not ben-
efit from non-invasive conservative treatment methods for at
least 6 months, using the ganglion impar block method.

The ganglion impar block was first defined by Plancarte and
was performed using 22-gauge pre-bent spinal needles with
fluoroscopy and entering through the anococcygeal ligament
and palpating the rectum and coccyx with the index finger of
the other hand.l'’ However, it was observed that this method
could cause needle breakage and rectal and vascular injuries,
and some authors had 30% failure in their experience.!'’l Based
on these experiences, Wemml'® and his colleagues described a
transcoccygeal approach that is easier and safer to implement.
In 2003, Grabow et al.l'! described the paramedian approach

Ulus Travma Acil Cerrahi Derg, March 2023, Vol. 29, No. 3

and Huang. described a lateral approach by inserting the nee-
dle underneath the transverse process of the coccyx.?"!

Various methods have been described for ganglion impar
blockade. Mainly used methods include neural blockade, neu-
rolysis, and radiofrequency ablation treatments. There is no
consensus as to which method is the best.?'!

In a study conducted by Sencan et al.™ in 2019, corticos-
teroid and local anesthetic injection was given to one group,
while only local anesthetic was administered to the other
group. At the end of 3 months, the results of injections with
the addition of corticosteroid injection were found to be sig-
nificantly more satisfactory. In 2018, the results of ganglion
impar block performed by Nalini et al.,’®! with 100% alcohol
in five patients with perineal pain caused by cancer were fol-
lowed up for 3 months and they achieved a significant de-
crease in VAS scores.

Kircelli et al.?1 have a study of 19 patients in which they
performed ganglion impar radiofrequency thermocoagulation
in 2018. Only eight of the patients in this study were treated
for posttraumatic coccidynia. However, they emphasized that
their patients had a significant reduction in pain during their
follow-up.

In a study by Sencan et al.,™ in 2022, caudal injection and
ganglion impar block were applied to patients with chronic
coccyx pain and were followed up for 3 months. It was ob-
served that the results of patients who underwent ganglion
impar block in the short-term were better, and it was em-
phasized that the caudal block method could be preferred
in patients with low back pain accompanying coccyx pain.
While the sacrococcygeal disc is rich in glycoprotein in the
I*= years of life, it ossifies later.?¥! This may complicate needle
entry from the sacrococcygeal region. Considering this diffi-
culty, Munir et al.?”! published their study in 2004 in which
they applied the modified needle-inside-needle technique. In
this study, a 25-gauge needle was passed through a 22-gauge
needle. In 2006, Foye et al.?® described the injection made
between the I and 2™ coccygeal segments with the inter-
coccygeal approach. In this study, we used the needle-inside-
needle technique from the intercoccygeal region.

The superiority of the transsacrococcygeal or intercoccygeal
method is not clear in the literature, while the use of these
methods also varies according to the experience of the physi-
cian performing it.[*”!

The development of the ganglion impar block, which started
from the anococcygeal region, progressed with a process that
continued with transsacrococcygeal, intercoccygeal, and para-
medial approaches.!'!

Fluoroscopy, USG, CT, and MRI are used for performing
ganglion impar block in various studies. Fluoroscopy is one
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of the most frequently used methods to determine the
insertion site and orientation of the needle, as well as to
determine the distance from the rectal and vascular struc-
tures. There is no clear information about the superiority
of imaging methods in the literature and it usually changes
depending on the experience of the person applying it.l”!
Fluoroscopy was used in all patients in this study. In this
method, radiation exposure, the inexperience of the per-
forming physician, and the need for a radiolucent table can
be counted among the disadvantages.

The presacral space is defined as the area between the poste-
rior wall of the rectum and the anterior wall of the sacrum. In
studies, when midsagittal MR was examined, it was observed
that the gap decreased going down from S|, with an average
of 10.6 mm—16.2 mm.B% In most studies, patients were given
contrast material to determine the right place before injec-
tion. We saw that we were in the presacral space by mov-
ing forward until a loss of resistance was felt in the midline
and posterior of the coccyx under fluoroscopy control, and
therefore, we did not administer contrast material to any of
our patients. There were no complications during or after
the procedure in any of the patients.

According to the Postacchini classification, the coccyx is
classified in four ways. Type |: The coccyx is slightly inclined
forward. Type 2: The coccyx is clearly sloping and angled an-
teriorly. Type 3: The coccyx is sharply angled forward. Type
4: Subluxation of the sacrococcygeal joint or intercoccygeal
joint. Postacchini found the most common type to be Type
I in his study on patients with idiopathic coccydynia, while
Yoon et al.B" found Type 2 most frequently in their study on
asymptomatic patients.! In our study, we found Type 2 in 16
patients (61.5%) as the most common type.

Although both X-rays and MRI are used in patients with coc-
cydynia, X-rays are more often preferred in terms of being
both cheap and fast.?! In all patients in this study, direct X-
rays were used.

The ICA is the angle between the first segment and the last
segment of the coccyx, and in their study Kim et al.l’? showed
that this angle is a useful angle in the evaluation of coccyx
deformity and that there is no significant difference between
asymptomatic individuals and patients with traumatic coccy-
dynia. In this study, ICA values were found to be similar to
those in the studies by Kim et al. and Yoon et al.

The angle between the line lying between the midpoint of the
S| upper endplate and the midpoint of the C| upper endplate
and the line between the midpoint of the CI| upper endplate
and the coccyx tip was evaluated as the SCA. In our study,
the mean SCA was found to be 117.53°. This appeared to be
similar to the measurement previously made in patients with
coccydynia.l! Furthermore, Yoon et al.B'! found the mean
SCA value of 110° in 606 patients.
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The CL is the distance from the upper midpoint of the first
coccygeal segment to the coccyx tip. The mean CL was found
to be 37.8 mm in the literature, and it was found to be 26
mm in our study.l®!

Since this study was planned retrospectively, the evidence
value is low compared to randomized controlled studies.
Since the number of patients is small and the study is a single-
center study, it is weak in reflecting the general population. In
addition, no comparison was made with other methods using
a single method.

Conclusion

According to the data obtained from this study, the long-term
results of ganglion impar block in patients with coccydynia are
effective. Our study shows that as an alternative in patients
with chronic traumatic coccydynia, the long-term results of
the needle-inside-needle method from the intercoccygeal re-
gion without contrast material are safe and reliable.
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AMAC: Bu galismada kronik travmatik koksidinili hastalara floroskopi yardimli interkoksigeal bolgeden kontrast madde verilmeden needle-inside-
needle teknigi ile ganglion impar blok uygulanarak yeni bir yaklasim sunulmaktadir. Bu yaklagimla kontrast madde kullaniminin maliyeti ve olasi yan
etkileri 6nlenebilir. Ayrica bu yontemin uzun dénemdeki etkisini de incelemis olduk.

GEREC VE YONTEM: Calisma geriye déniik olarak tasarlandi. Belirlenmis alana 21 gauge enjektor ile girildi ve lokal infiltrasyon ile 3 cc %2 lidokain
subkutan uygulandi. Kilavuz 21 gauge 50 mm igne ucuna 25 gauge 90 mm spinal igne yerlestirildi. igne ucunun yeri floroskopi altinda kontrol edilerek

2 ml 9%0.5 bupivakain ve | ml betametazon asetat karistirilarak uyguland.

BULGULAR: Calismaya 2018-2020 yillari arasinda toplam 26 kronik travmatik koksidini hastasi katiimistir. Ortalama islem stresi yaklasik 3.19 da-
kikadir. Agrinin %50'den fazla azalma siiresi ortalama |.25%1.22 (1.dk-72 saat) dakika idi. Ortalama NPRS puanlari birinci saatte 2.38%2.26, altinci
saatte 2.5012.30, 24 saatte 2.501+2.21, birinci ayda 3.73%2.20, altinci ayda 4.4612.14 ve birinci yilda 5.23£2.52 idi.
TARTISMA: Calismamiz kronik travmatik koksidinili hastalarda alternatif olarak interkoksigeal bolgeden needle-inside -needle yonteminin kontrast
madde verilmeden yapilan uygulamanin uzun dénem sonuglarinin giivenli ve uygulanabilir oldugunu géstermektedir.

Anahtar sozclikler: Ganglion impar; koksidini; Walther ganglionu.
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