
Pulsed radiofrequency in the treatment of coccygodynia

Koksigodini'de pulse radyofrekans tedavisi
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Özet
Amaç: Koksigodini, koksigeal bölgede ağrı ve hassasiyetle kendini gösteren klinik bir durumdur. Travma en yaygın etyolojik faktör-
dür. Biz klasik tedavi protokolleri ile iyileşememiş koksigodinili hastalarda kaudal epidural puls radyofrekans (PRF) tedavisinin et-
kinliğini araştırmayı ve uzun dönem sonuçlarını incelemeyi amaçladık.
Gereç ve Yöntem: Çalışmaya, ağrı kliniğimizde kaudal epidural PRF ile tedavi edilen koksigodinili 21 hasta dahil edildi. Hastala-
rın 16’sında (%76) travma hikayesi, 3’ünde (%14) geçirilmiş cerrahi hikayesi varken, 2’sinde de (%10) nedeni ortaya konamamış 
koksigodini vardı. Tüm hastalar daha önceden konservatif yöntemlerle tedavi edilmişler ancak hiç birisinin ağrısı yeterince geçme-
mişti. Hastaların ağrı düzeyi visual analog scale (VAS) skoru ile değerlendirildi. Hasta memnuniyeti 3. hafta ve 6. aylarda subjektif 
hasta memnuniyeti anketi ile değerlendirildi.
Bulgular: Ortanca VAS skoru başlangıçta 8 idi, 3. hafta ve 6. ayda 2 olarak ölçüldü. Başlangıç değeri ile karşılaştırıldığında 3. haf-
ta ve 6. ay VAS değerleri belirgin şekilde düşük bulundu (p<0.001). Subjektif hasta memnuniyeti anketine göre hastaların 12’sinde 
(%57) mükemmel, 5’inde (%24) iyi ve 4’ünde (%19) zayıf memnuniyet sonucu bulundu.
Sonuç: Kaudal epidural PRF, klasik tedavi protokolleri ile iyileşmeyen koksigodinili hastalarda cerrahi tedaviye alternatif uygulanabilir.

Anahtar sözcükler: Kronik ağrı; koksigodini; koksigektomi; puls radiyofrekans. 

Summary
Objectives: Coccygodynia is a clinical condition characterized by pain and tenderness around the coccygeal region. Trauma 
is the most common etiologic factor. We aimed to investigate the effectiveness of pulsed radiofrequency (PRF) treatment in 
patients with coccygodynia that could not be relieved by classic treatment protocols, and we present our long-term results 
with caudal epidural PRF.

Methods: The study included 21 patients who were treated for coccygodynia by caudal epidural PRF in our Pain Clinic. Six-
teen patients (76%) had a history of trauma, three patients (14%) had previous surgery, and two patients (10%) had idiopathic 
coccygodynia with no identifiable cause. All patients had been previously treated with conservative methods, but none had 
pain relief. Pain level of the patients was assessed by visual analog scale (VAS) score. A questionnaire to evaluate subjective 
patient satisfaction was also used at the 3rd-week and the 6th-month follow-ups.

Results: Median VAS score was 8 at baseline, decreased to 2 by the 3rd week and was 2 at the 6th month. VAS at the 3rd 
week and 6th month were significantly lower compared to baseline (p<0.001). At the 6th month, 12 patients (57%) had ex-
cellent results, 5 patients (24%) had good results and only 4 patients (19%) had poor results regarding the subjective patient 
satisfaction questionnaire.

Conclusion: Caudal epidural PRF may be an alternative to surgery for coccygodynia patients who are unresponsive to classic 
treatment methods.
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Introduction
Coccygodynia characterized by pain and tender-
ness around the coccygeal region[1-3] mostly occurs 
around the age of 40 and its incidence is five times 
higher among women.[2-5] Several etiologic factors 
cause this entity such as trauma, chordoma and 
other tumours of coccyx and coccygeal region, peri-
neural cyst, infection, vaginal delivery, anal inter-
course, bursitis, obesity, surgery for pilonidal cyst 
and bicycle riding.[1-6] Among them, trauma is the 
most common etiologic factor. On the other hand, 
coccygodynia may be idiopathic in one third of the 
cases.[7,8] Most common symptom of coccygodynia 
is pain during sitting or standing up from a chair 
and coccygeal region is considerably tender.[1] These 
symptoms may lead to psychosocial problems.[1,6,9] 
Treatment of coccygodynia includes mainly con-
servative treatment methods such as NSAIDs, opi-
oid drugs, gabapentin, pregabaline, myorelaxants, 
postural education, use of special cushion, physical 
therapy (massage, sitz bath, and electrical stimula-
tion), local anesthetic and steroid injections.[1-3,6,10] 
Some patients may need surgical treatment such as 
coccygectomy.[4,5,11-13]

Although there are other interventional treatments 
relative to coccygodynia, there is no pulsed radiofre-
quency (PRF) treatment spesifically focused on this 
disorder.[14-17]

PRF which produces a lesion to nervous tissue by 
transmission of high voltage current through 27G 
thermocouple probe has been used as a non or mini-
mally neurodestructive technique alternative to ra-
diofrequency heat lesions. Sluijter[18] has achieved 
significant pain relief using radiofrequency current at 
a temperature below 42ºC that produced strong elec-
tromagnetic field with no thermal lesion and called 
this technique as PRF. PRF technique has been used 
for the management of various types of chronic pain 
conditions such as pudendal neuralgia, facet syn-
drome, shoulder pain, post herpetic neuralgia, phan-
tom pain, and artrogenic pain.[19-24] Although it has 
been previously suggested for coccygodynia, current 
literature lacks information related to this technique 
for the treatment of coccygodynia.[18]

In the present study, we aimed to investigate the 
effectiveness of PRF treatment by presenting long-

term results of caudal epidural PRF in patients with 
coccygodynia that could not be relieved by classic 
treatment protocols. 

Materials and Methods
Patients: In this retrospective study, 21 patients 
treated by caudal PRF for coccygodynia between 
May 2007 and January 2010 were enrolled. Fol-
lowing approval by Institutional Review Board, we 
reviewed patient charts. All the patients having coc-
cygodynia were evaluated and followed-up by the 
same orthopaedic surgeon and treated by various 
non-surgical and surgical treatment modalities with 
limited success. Surgery was performed in five pa-
tients in addition to conservative methods with no 
remarkable improvement. These patients were then 
referred to our pain department.

After informed consent, local anesthesia around sa-
crococcygeal junction and coccyx was achieved in all 
by 1 mg/kg of lidocaine. Patients that expressed pain 
relief were selected for caudal epidural PRF treat-
ment. Patients were monitorized by electrocardiog-
raphy (ECG), oxygen saturation (SPO2) and arterial 
blood pressure (BPa). Following sedation by 0.02 
mg/kg midazolam, patients were draped in prone 
position. During PRF procedure, plexus coccygeus 
was aimed since it sensationally innervates coccygeal 
region which is formed with combining of anterior 
branches of S4 and S5 spinal nerves and anterior 
branch of coccygeal spinal nerve. Local anesthetic 
was injected into the subcutaneous layer and Cos-
man RFG-1A Lesion Generator (2006 by Cosman 
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Fig. 1.    A radiographic image of catheter which was advanced 
to the intervertebral region between the foramina S3-S4.



Medical, Inc., Burlington, Massachusetts, USA) RF 
device with a CMK-10, 10 mm active tip cannula 
was inserted to caudal epidural region. Confirma-
tion of cannula was done with lateral fluoroscopic 
image (Fig. 1). Cannula was advanced to the inter-
vertebral region between the foramina S3-S4 with 
anteroposterior fluoroscopic imaging. Electrode of 
the RF device was passed through cannula. Imped-
ance measured ranged between 250 to 350 Ohms. 
Position of the probe was confirmed neurophysi-
ologically. A different feeling (impression, plethora, 
fullness vs) was observed by the patients when 50 Hz 
with 0,4 to 0,7 V sensory stimulation was applied. 
No muscular contraction was produced by 2 Hz 
motor stimulation up to 2 V. PRF was performed 
for 180 seconds avoiding temperatures above 42°C. 
Patients were followed for one hour after the proce-
dure for complications.

Assessment of pain level: Pain level of the patients 
was assessed in pre- and post-treatment period by 
visual analog scale (VAS) score. VAS scores were 
marked by patients on a horizontal scale where “0” 
indicated painless condition, whereas “10” denoted 
the worst pain. Patients were informed that it may 
take up to 3 weeks for complete pain relief and in-
vited for a follow-up visits at the 3rd week and 6th 
month. Baseline VAS scores (VAS-0), VAS scores 
at the 3rd week (VAS-3W) and at the 6th month 
(VAS-6M) of the patients was measured and record-
ed. Reduction of pain intensity by 50% or more was 
considered as successful outcome. A questionnaire 
to evaluate subjective patient satisfaction was also 
used at the 3rd week and at the 6th month follow-
ups (Table 1).[13] 

Statistical analysis: Statistical analysis was done 
with SPSS 11.5 for Windows (Chi, Il., USA). Re-
sults were presented as median (min-max) and per-
centages. The differences between VAS scores were 
analyzed with Bonferroni adjusted Mann-Whitney 

U and Wilcoxon signed ranks tests since the data 
were not normally distributed. A p value of <0.05 
was accepted statistically significant. 

Results
Median age of study group was 35 (range 18-54) 
years and median disease period was 36 (range 
5-144) months (Table 1). Surgery was performed 
for coccygodynia in 24% of the patients, but none 
of them had pain relief. Female to male ratio was 
4.25. History of trauma was present in 16 patients 
(76%); three patients (14%) had surgery for piloni-
dale cyst and no cause was identified in 2 patients 
(10%) thus considered as idiopathic (Table 2).

Median VAS score was 8 at the baseline before treat-
ment, after treatment VAS score decreased to 2 by 
the third week and was measured as 2 at the 6th 
month. VAS-3W and VAS-6M were significantly 
lower compared to VAS-0 (p<0.001). However, 
there was no difference between VAS-3W and VAS-
6M scores (p=0.570) (Table 3). 

In patients that had failed surgery for coccygodynia 
and those had not PRF treatment produced similar 
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Table 1. Questionnaire for subjective evaluation of the patients

Measure Outcome

Significant pain relief and improvement in sitting and standing activities Excellent
Less pain but requires intermittent analgesics Good
Using the same analgesia as before PRF, only mild or no improvement Poor

Table 2. Demographic data of the patients with 
coccygodynia

Parameter Median (Range) n (%)

Age (years) 35 (18-54)
Gender (F/M)  17/4 (81/19)
Disease period (month) 36 (5-144)
Previous surgery for 
coccydynia (positive/negative)  5/16 (24/76)
Etiologic factor  21 (100)
 Trauma  16 (76)
 SP surgery  3 (14)
 İdiopathic  2 (10)



had poor results and at the 6th month 12 patients 
(57%) had excellent results, 5 patients (24%) had 
good results and only 4 patients (19%) had poor re-
sults regarding subjective patient satisfaction ques-
tionnaire (Table 6). There were no complications 
such as infection, neurological deficit or bleeding 
related with this procedure. 

Discussion
PRF has been used for chronic pain conditions for 
the last ten years.[19-24] We used this method for 
treatment of patients with coccygodynia.

In this study, PRF treatment provided 81% success-
ful outcome as measured by VAS scores at the sixth 
month, when reduction of pain score by 50% or 
more was considered as a successful outcome. Ac-
cording to subjective patient satisfaction question-
naire 81% patients had excellent and good results 
at six months.

Success rates of coccygectomy in coccygodynia 
ranges from 60 to 91%.[3-5,11,12] In a study from 
our hospital, success rate was reported 84% in 25 
patients.[13] Five patients in our study group had 
continuing pain after coccygectomy. In the present 

results at the third week and sixth month (p=0.177 
and 0.058, respectively) (Table 4). Reduction of 
pain intensity by 50% or more was considered as 
successful outcome, success rate of PRF treatment at 
VAS-3W was 90% and at VAS-6M was 81% when 
was compared to VAS-0 (Table 5). At third week 
12 patients (57%) had excellent results, 7 patients 
(33%) had good results and only 2 (10%) patients 
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Table 3. Comparison of baseline VAS scores (VAS-0) with VAS scores at the 3rd week (VAS-3W) and at 
the 6th month (VAS-6M)

Assessment time of VAS scores n VAS scores Median (Range) p

VAS-0 21 8 (6-10) 
VAS-3W 21 2 (0-10) <0.001*
VAS-6M 21 2 (0-10) <0.001*; 0.570**

*: Compared to VAS-0; **: Compared to VAS-3W.

Table 4. Comparison of baseline VAS scores (VAS-0) with VAS scores at the 3rd week (VAS-3W) and at 
the 6th month (VAS-6M) of patients with and without a history of surgery for coccygodynia

Assessment time of VAS scores of surgery (+) p VAS scores of surgery (–) p p
VAS scores (n=5)  (n=16)
 Median (Range)  Median (Range)

VAS-0 9 (6-9)  8 (6-10)  0.966#

VAS-3W 3 (2-8) 0.043* 1.5 (0-10) <0.001* 0.177#

VAS-6M 4 (1-8) 0.042* 1.5 (0-10) <0.001* 0.058#

  0.197**  0.660**

*:  Wilcoxon signed ranks test (comparisions of  VAS-0 with (*) and VAS-3W (**); #Mann Whitney U test (use d for comparision of surgery (+) vs surgery (-) group.

Table 5. Success rate of PRF (reduction of VAS 
score by 50% or more)

 VAS-0 VAS-3W VAS-6M
 n (%) n (%) n (%)

Successful 0 19 (90.5) 17 (81.0)
Failed 21 (100) 2 (9.5) 4 (19.0)

Table 6. Success rate of PRF (subjective patient 
satisfaction questionnaire)

 VAS-0 VAS-3W VAS-6M
 n (%) n (%) n (%)

Excellent 0 12 (57) 12 (57)
Good 0 7 (33) 5 (24)
Poor 21 (100) 2 (10) 4 (19)



study, VAS-0, VAS-3W and VAS-6M scores of pa-
tients that underwent coccygectomy and those did 
not were found to be comparable. Patients that had 
no benefit after surgery were successfully treated by 
PRF. Sluijter et al. have stated this method to be 
superior to transhiatal steroid injection and recom-
mended its use for patients unresponsive to surgery.
[18] As a minimal invasive procedure, PRF treatment 
may stand as an alternative to surgery.

PRF treatment had no effect on two patients with 
idiopathic coccygodynia, as their VAS scores were 
not reduced by 50% or more; even one patient had 
increased VAS scores. These two patients were not 
satisfied with the results as would be anticipated. 
However, these patients who had not previously told 
their psychological problems were then referred to 
psychiatry clinic and diagnosed to have depression. 
Psychological disorders of these patients were not 
noticed during the evaluation which would render 
them inappropriate for PRF treatment. Gauci has 
not recommended use of this method in patients 
with psychological disorders and/or drug addicts.[25] 
Therefore if there is any suspicious of psychological 
problems with coccygodynia patients they should 
be underwent multidisciplinary patient evaluation, 
psychological counselling and potentially cognitive 
behaviour therapy. Satisfaction of these patients 
except idiopathic ones and two traumatic patients 
who had good results at third week and poor re-
sults at sixth month suggests that this method may 
be more appropriate for coccygodynia incited by a 
traumatic event.

Efficacy of treatment was confirmed by statistically 
significant reduction of VAS-3W and VAS-6M com-
pared to VAS-0. Similarity of VAS-3W and VAS-
6M scores indicates that the effect may be main-
tained for long term. Sluijter has stated that effect of 
PRF may last for 4 to 24 months.[18-25] In our study, 
assessment of efficacy was performed for 6 months. 
Additionally, one patient that had PRF treatment 
still has a VAS score of 0 with no any other treat-
ment. This effect lasted for 32 months indicating 
that PRF may offer a long term therapeutic effect.

Similar to previous studies which have reported 
mean age for coccygodynia as 40 years and its inci-
dence in females to be 5 times higher compared to 

males,[2-5] the median age was 35 years and female to 
male ratio was 4.25 in our study.

Although efficacy of PRF has been clinically docu-
mented, its mechanism of action is not fully under-
stood. It has been suggested to alter gene expression 
in neurons, by means of neuromodulation.[18,25-31] 
Stimulation of serotonergic and noradrenergic sys-
tem and induction of descending pathways have 
also been proposed.[32]

In the publication of Cahana et al.[33] it is stated that 
there is documentation of more than 1200 patients 
who have been treated with PRF and no neurologi-
cal complication was reported. In a recent clinical 
study PRF was performed to fine dorsal nerves of 
the penis of patients with premature ejaculation and 
no functional disorder that would indicate a nerve 
lesion was determined.[29] We have not observed 
such a complication in our study either.

In summary, patients with coccygodynia that are 
unresponsive to classic treatment protocols were 
effectively treated by caudal epidural PRF method 
with long term reduction of pain scores. To our 
knowledge, this retrospective study is the first PRF 
application for the treatment of coccygodynia. This 
study suggests the use of PRF with a minimal in-
vasive procedure for this group of patients as an al-
ternative to surgical treatment and it might be an 
additional option among non-surgical treatment 
methods. On the other hand, further randomized 
prospective controlled studies in coccygodynia pa-
tients are needed to fully evaluate the effectiveness 
of PRF.

References
1. Güngörmez D. Koksikodini. In: Erdine S, editor. Ağrı. 3rd ed. 

İstanbul: Nobel Tıp Kitabevi; 2007. p. 549-55.
2. Patel R, Appannagari A, Whang PG. Coccydynia. Curr Rev 

Musculoskelet Med 2008;1(3-4):223-6.
3. Fogel GR, Cunningham PY 3rd, Esses SI. Coccygodynia: 

evaluation and management. J Am Acad Orthop Surg 
2004;12(1):49-54.

4. Capar B, Akpinar N, Kutluay E, Müjde S, Turan A. Coccygecto-
my in patients with coccydynia. Acta Orthop Traumatol Turc 
2007;41(4):277-80.

5. Wood KB, Mehbod AA. Operative treatment for coccygodyn-
ia. J Spinal Disord Tech 2004;17(6):511-5.

6. De Andrés J, Chaves S. Coccygodynia: a proposal for an algo-
rithm for treatment. J Pain 2003;4(5):257-66.

Pulsed radiofrequency in the treatment of coccygodynia

OCAK - JANUARY  2011 5



7. Maigne JY, Guedj S, Straus C. Idiopathic coccygodynia. Lat-
eral roentgenograms in the sitting position and coccygeal 
discography. Spine (Phila Pa 1976) 1994;19(8):930-4.

8. Postacchini F, Massobrio M. Idiopathic coccygodynia. Analy-
sis of fifty-one operative cases and a radiographic study of 
the normal coccyx. J Bone Joint Surg Am 1983;65(8):1116-24.

9. Maroy B. Spontaneous and evoked coccygeal pain in depres-
sion. Dis Colon Rectum 1988;31(3):210-5.

10. Mitra R, Cheung L, Perry P. Efficacy of fluoroscopically guided 
steroid injections in the management of coccydynia. Pain 
Physician 2007;10(6):775-8.

11. Balain B, Eisenstein SM, Alo GO, Darby AJ, Cassar-Pullici-
no VN, Roberts SE, et al. Coccygectomy for coccydynia: 
case series and review of literature. Spine (Phila Pa 1976) 
2006;31(13):E414-20.

12. Pennekamp PH, Kraft CN, Stütz A, Wallny T, Schmitt O, Died-
rich O. Coccygectomy for coccygodynia: does pathogenesis 
matter? J Trauma 2005;59(6):1414-9.

13. Bilgic S, Kurklu M, Yurttaş Y, Ozkan H, Oguz E, Sehirlioglu A. 
Coccygectomy with or without periosteal resection. Int Or-
thop 2009 May 27. 

14. Albrektsson B. Sacral rhizotomy in cases of ano-coccy-
geal pain. A follow-up of 24 cases. Acta Orthop Scand 
1981;52(2):187-90.

15. Buttaci, CJ, Foye, PM, Stitik, TP. Coccydynia successfully treat-
ed with ganglion impar blocks: a case series. Am J Phys Med 
Rehabil 2005;84:218.

16. Foye PM, Buttaci CJ, Stitik TP, Yonclas PP. Successful injection 
for coccyx pain. Am J Phys Med Rehabil 2006;85(9):783-4.

17. Reig E, Abejón D, del Pozo C, Insausti J, Contreras R. Thermo-
coagulation of the ganglion impar or ganglion of Walther: 
description of a modified approach. Preliminary results in 
chronic, nononcological pain. Pain Pract 2005;5(2):103-10.

18. Sluijter ME. Radiofrequency. Part 1. Spinhex & Industrie, Am-
sterdam The Netherlands: 2001. p. 9-17,174-5.

19. Rhame EE, Levey KA, Gharibo CG. Successful treatment of 
refractory pudendal neuralgia with pulsed radiofrequency. 
Pain Physician 2009;12(3):633-8.

20. Misaggi B, Gallazzi M, Colombo M, Ferraro M. Articular facets 
syndrome: diagnostic grading and treatment options. Eur 
Spine J 2009;18 Suppl 1:49-51. 

21. Keskinbora K, Aydinli I. Long-term results of suprascapu-
lar pulsed radiofrequency in chronic shoulder pain. Agri 
2009;21(1):16-21.

22. Kim YH, Lee CJ, Lee SC, Huh J, Nahm FS, Kim HZ, et al. Effect 
of pulsed radiofrequency for postherpetic neuralgia. Acta 
Anaesthesiol Scand 2008;52(8):1140-3.

23. Wilkes D, Ganceres N, Solanki D, Hayes M. Pulsed radiofre-
quency treatment of lower extremity phantom limb pain. 
Clin J Pain 2008;24(8):736-9.

24. Sluijter ME, Teixeira A, Serra V, Balogh S, Schianchi P. Intra-ar-
ticular application of pulsed radiofrequency for arthrogenic 
pain-report of six cases. Pain Pract 2008;8(1):57-61.

25. Gauci CA. The Manual of RF-Techniques. Flivo Press SA, Meg-
gen (LU), Switzerland: 2004. p. 8-17.

26. Cosman ER Jr, Cosman ER Sr. Electric and thermal field ef-
fects in tissue around radiofrequency electrodes. Pain Med 
2005;6(6):405-24.

27. van Boxem K, van Eerd M, Brinkhuizen T, Patijn J, van Kleef 
M, van Zundert J. Radiofrequency and pulsed radiofrequen-
cy treatment of chronic pain syndromes: the available evi-
dence. Pain Pract 2008;8(5):385-93.

28. Higuchi Y, Nashold BS Jr, Sluijter M, Cosman E, Pearlstein RD. 
Exposure of the dorsal root ganglion in rats to pulsed radio-
frequency currents activates dorsal horn lamina I and II neu-
rons. Neurosurgery 2002;50(4):850-5; discussion 856.

29. Basal S, Goktas S, Ergin A, Yildirim I, Atim A, Tahmaz L, et al. A 
novel treatment modality in patients with premature ejacu-
lation resistant to conventional methods: the neuromodula-
tion of dorsal penile nerves by pulsed radiofrequency. J An-
drol 2010;31(2):126-30.

30. Munglani R. The longer term effect of pulsed radiofrequency 
for neuropathic pain. Pain 1999;80(1-2):437-9.

31. Richebé P, Rathmell JP, Brennan TJ. Immediate early genes af-
ter pulsed radiofrequency treatment: neurobiology in need 
of clinical trials. Anesthesiology 2005;102(1):1-3.

32. Hagiwara S, Iwasaka H, Takeshima N, Noguchi T. Mechanisms 
of analgesic action of pulsed radiofrequency on adjuvant-
induced pain in the rat: roles of descending adrenergic and 
serotonergic systems. Eur J Pain 2009;13(3):249-52.

33. Cahana A, Van Zundert J, Macrea L, van Kleef M, Sluijter M. 
Pulsed radiofrequency: current clinical and biological litera-
ture available. Pain Med 2006;7(5):411-23.

 AĞRI

OCAK - JANUARY  20116


