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Abstract:
Cervicogenic headache (CH) is a syndrome characterized by unilateral head pain caused by a disorder of the cervical spine and its com-
ponent bone, disc, and/or soft tissue elements, usually but not invariably accompanied by the neck pain [1].  It is often a consequence of 
head or neck injury, but may also occur in the absence of trauma. The prevalence of CH in the general population is between 0.4% and 
4.0%. In pain management clinics, however, the prevalence is much greater -- as high as 20% of the patients diagnosed with headaches 
[2] --  and as high as 53% in patients with headache after whiplash injury [3]. The treatment of CH usually requires a multifaceted 
approach with pharmacologic, physical, manipulative, anesthetic, and surgical interventions [4]. Patients who have not improved with 
conservative management are considered candidates for interventional pain management, including anesthetic block, intraarticular/
medial branch corticosteroid injection, radiofrequency ablation (RFA), and, on occasion, surgical treatment 

Since Sjaastad reported the long term improvement of CH treated 
with RFA in a more than 4-year follow up [5], evidence has been 
growing that establish the effectiveness of RFA to treat CH and a 
technique that is commonly used in chronic pain clinics. However, 
the evidence is very limited and the results are inconsistent. One 
recent systematic review reported on a mere 3 randomized clinical 
trials (RCTs) and 4 non-RCTs investigating RFA [6]. Among the 
RFA studies are one high quality RCT with an inadequate number 
of patients [7] and three moderate quality non-RCTs with positive 
results, but also one RCT and one low quality non-RCT with lim-
ited patients with negative evidence [8, 9]. Why the conflicting 
results and can current data guide us in the application of RFA for 
CH?
One explanation for the inconsistency lies in the nature of CH it-
self. Even after the Cervicogenic Headache International Study 
Group (CHISG) updated the diagnostic criteria for CH in 2013, 
the diagnosis of CH continued to be complicated and another cat-
egory of headache related to cervical spine structures [10]. Fur-
thermore, there are many potential sources of pain in the neck and 
these might respond differently to attempted RFA treatments. The 
C2-C3 z-joint is innervated by the third occipital nerve (TON) and 
is the most common cause, accounting for 70% of CH, followed 
by the atlantoaxial (A-A) joint which is the second most common 
source for CH [11]. This joint and the TON appear most vulnera-

ble to trauma from whiplash of the neck. The other sources of CH 
include the C2-C3 intervertebraldisc, the atlanto-occipital (A-O) 
joint, and the C3-C4 Zygapophyseal -joint [3]. Lower cervical disc 
prolapse also can cause CH [12]; Michler described one chronic 
CH patient who experienced long-term improvement after decom-
pression of the left C7 root [13]. So the ablations were performed 
at different levels and different sites. Common structures include 
the A-O joint, A-A joint, C2-C3 and C3-C4 z-joints, and the C2-C3 
intervertebral disk. In one RCT, Stovner performed RFA of C2-6 
on 6 patients selected on the basis of clinical features as opposed 
to response to diagnostic nerve blocks. They failed to see the ben-
efits from RFA compared with the sham [14]. The results of the 
observational study by Cohen et al [15] suggest the factors asso-
ciated with treatment failure include radiation to the head, opioid 
use, and pain exacerbated by neck extension and/or rotation. They 
concluded that selecting patients based on key clinical variables 
may increase the chance of treatment success for cervical facet RF.
Another concern is the quality of current RCTs. Some RCTs were 
criticized with blinding and the control group design.  Lord proved 
that RFA of CZJ can provide lasting relief in chronic CH patients 
in the only reported randomized double-blinded trial to prove the 
effects of RF on CH [7]. Carragee et al questioned the blinding 
methodology, as around half of the treatment group developed 
long-term anesthetic or dysesthetic areas of skin and none of the 
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patients in the control group developed changes [16]. The small 
number of patients included in this study is another issue. Lack of 
control group in active control trials is a major limitation. How-
ever, the control group also varied among studies. In two studies, 
the control group was designed with the needle placement only [7, 
14]. In other studies, the control group was designed with injec-
tion of anesthetics or steroid on the affected side [8, 17]. It is well 
known that the use of a placebo control in any neural intervention 
is a difficult task, which adds ethical issues and difficulty with re-
cruitment. The effect of any solution injected into a closed space, 
such as intraarticular space, epidural space or over a nerve has not 
been appropriately evaluated. It has been shown that a small vol-
ume of local anesthetic or normal saline abolishes muscle twitch 
induced by a low current (0.5 mA) during electrode location [18, 
19]. Further, there is direct evidence of spinal cord involvement in 
placebo analgesia [20]. Epidurally administered normal saline also 
can provide significant improvement in pain relief and in function 
[21]. The issues related to placebo have been discussed extensive-
ly in recent years, ultimately leading to the opinion that the place-
bo effect is an inconsistent measure in clinical studies unless it is 
designed appropriately [22-24].
The majority of radiofrequency neurotomy (RFN) studies were 
of an observational nature and provided evidence that cervical 
RF can be very effective when performed in a rigorous manner 
in appropriately selected patients [25, 26]. RFN of CZJ has been 
shown to significantly reduce CH severity [27, 28] and RFN of 
TON greatly improved CH which with other treatments has had 
a low success rate [29, 30]. However, Hapspeslagh failed to find 
a difference between RFN and local anesthetic injection of GON 
in RCT study [17]. The lack of placebo in active control trials is a 
major limitation. A definitive conclusion about the clinical efficacy 
of this treatment can only be drawn from a randomized trial and 
all agree that further prospective trials are required to validate in 
their conclusion. 
The complications from intraarticular injections or radiofrequency 
ablation in the cervical spine are exceedingly rare in studies [31-
33]. Complications of radiofrequency include a worsening of the 
usual pain, burning or dysesthesias, decreased sensation and allo-
dynia in the skin in the region of the facets denervated, transient leg 
pain, persistent leg weakness, and inadvertent lesioning of the spi-
nal nerve or ventral ramus, resulting in motor deficits and sensory 
loss [34].  Although patients with C1-2 joint pain were excluded in 
some studies because of the technical difficulty of the procedure, 
in the Halim study of 86 patients, lateral C1-2 joint pulsed RFA for 
CH was generally safe, except for 1 patient who complained of a 
worsening occipital headache lasting several hours [9].
In summary, the complex nature of CH, inconsistency among 
RCTs, and design flaws of both RCTs and non-RCTs resulted in 
limited evidence for RFA therapy for CH. No meta-analysis was 
done because of an inadequate number of homogenous studies. 
Therefore, high quality RCTs and/or consistent non-RCTs without 
methodological flaws to evaluate the efficacy of RFA treatment on 
CH are needed.   

References:
1.Headache Classification Committee of the International Head-
ache, S., The International Classification of Headache Disorders, 
3rd edition (beta version). Cephalalgia, 2013. 33(9): p. 629-808.
2.Haldeman, S. and S. Dagenais, Cervicogenic headaches: a criti-
cal review. Spine J, 2001. 1(1): p. 31-46.
3.Bogduk, N. and J. Govind, Cervicogenic headache: an assess-
ment of the evidence on clinical diagnosis, invasive tests, and 
treatment. Lancet Neurol, 2009. 8(10): p. 959-68.
4.Blume, H.G., Cervicogenic headaches: radiofrequency neuroto-
my and the cervical disc and fusion. Clin Exp Rheumatol, 2000. 
18(2 Suppl 19): p. S53-8.
5.Sjaastad, O., et al., Cervicogenic headache. Long-term results 
of radiofrequency treatment of the planum nuchale. Funct Neurol, 
1995. 10(6): p. 265-71.
6.Nagar, V.R., et al., Systematic review of radiofrequency ablation 
and pulsed radiofrequency for management of cervicogenic head-
ache. Pain Physician, 2015. 18(2): p. 109-30.
7.Lord, S.M., et al., Percutaneous radio-frequency neurotomy for 
chronic cervical zygapophyseal-joint pain. N Engl J Med, 1996. 
335(23): p. 1721-6.
8.Gabrhelik, T., P. Michalek, and M. Adamus, Pulsed radiofre-
quency therapy versus greater occipital nerve block in the manage-
ment of refractory cervicogenic headache - a pilot study. Prague 
Med Rep, 2011. 112(4): p. 279-87.
9.Halim, W., N.H. Chua, and K.C. Vissers, Long-term pain relief 
in patients with cervicogenic headaches after pulsed radiofrequen-
cy application into the lateral atlantoaxial (C1-2) joint using an 
anterolateral approach. Pain Pract, 2010. 10(4): p. 267-71.
10.Becker, W.J., Cervicogenic headache: evidence that the neck is 
a pain generator. Headache, 2010. 50(4): p. 699-705.
11.Dwyer, A., C. Aprill, and N. Bogduk, Cervical zygapophyseal 
joint pain patterns. I: A study in normal volunteers. Spine (Phila Pa 
1976), 1990. 15(6): p. 453-7.
12.Diener, H.C., et al., Lower cervical disc prolapse may cause 
cervicogenic headache: prospective study in patients undergoing 
surgery. Cephalalgia, 2007. 27(9): p. 1050-4.
13.Michler, R.P., G. Bovim, and O. Sjaastad, Disorders in the low-
er cervical spine. A cause of unilateral headache? A case report. 
Headache, 1991. 31(8): p. 550-1.
14.Stovner, L.J., F. Kolstad, and G. Helde, Radiofrequency de-
nervation of facet joints C2-C6 in cervicogenic headache: a ran-
domized, double-blind, sham-controlled study. Cephalalgia, 2004. 
24(10): p. 821-30.
15.Cohen, S.P., et al., Factors predicting success and failure for 
cervical facet radiofrequency denervation: a multi-center analysis. 
Reg Anesth Pain Med, 2007. 32(6): p. 495-503.
16.Carragee, E.J., et al., Treatment of neck pain: injections and 
surgical interventions: results of the Bone and Joint Decade 2000-
2010 Task Force on Neck Pain and Its Associated Disorders. Spine 

02

https://doi.org/10.25141/2575-9736-2017-1.0001
https://www.ichd-3.org/wp-content/uploads/2016/08/International-Headache-Classification-III-ICHD-III-2013-Beta-1.pdf
https://www.ichd-3.org/wp-content/uploads/2016/08/International-Headache-Classification-III-ICHD-III-2013-Beta-1.pdf
https://www.ichd-3.org/wp-content/uploads/2016/08/International-Headache-Classification-III-ICHD-III-2013-Beta-1.pdf
https://www.ncbi.nlm.nih.gov/pubmed/14588366
https://www.ncbi.nlm.nih.gov/pubmed/14588366
http://www.thelancet.com/journals/laneur/article/PIIS1474-4422(09)70209-1/fulltext
http://www.thelancet.com/journals/laneur/article/PIIS1474-4422(09)70209-1/fulltext
http://www.thelancet.com/journals/laneur/article/PIIS1474-4422(09)70209-1/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/10824288
https://www.ncbi.nlm.nih.gov/pubmed/10824288
https://www.ncbi.nlm.nih.gov/pubmed/10824288
https://www.ncbi.nlm.nih.gov/pubmed/8837990
https://www.ncbi.nlm.nih.gov/pubmed/8837990
https://www.ncbi.nlm.nih.gov/pubmed/8837990
https://www.ncbi.nlm.nih.gov/pubmed/25794199
https://www.ncbi.nlm.nih.gov/pubmed/25794199
https://www.ncbi.nlm.nih.gov/pubmed/25794199
https://www.ncbi.nlm.nih.gov/pubmed/8929263
https://www.ncbi.nlm.nih.gov/pubmed/8929263
https://www.ncbi.nlm.nih.gov/pubmed/8929263
https://www.ncbi.nlm.nih.gov/pubmed/22142523
https://www.ncbi.nlm.nih.gov/pubmed/22142523
https://www.ncbi.nlm.nih.gov/pubmed/22142523
https://www.ncbi.nlm.nih.gov/pubmed/22142523
http://onlinelibrary.wiley.com/doi/10.1111/j.1533-2500.2010.00360.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1533-2500.2010.00360.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1533-2500.2010.00360.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1533-2500.2010.00360.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1526-4610.2010.01648.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1526-4610.2010.01648.x/abstract
https://www.ncbi.nlm.nih.gov/pubmed/2402682
https://www.ncbi.nlm.nih.gov/pubmed/2402682
https://www.ncbi.nlm.nih.gov/pubmed/2402682
http://journals.sagepub.com/doi/abs/10.1111/j.1468-2982.2007.01385.x?journalCode=cepa
http://journals.sagepub.com/doi/abs/10.1111/j.1468-2982.2007.01385.x?journalCode=cepa
http://journals.sagepub.com/doi/abs/10.1111/j.1468-2982.2007.01385.x?journalCode=cepa
http://onlinelibrary.wiley.com/doi/10.1111/j.1526-4610.1991.hed3108550.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1526-4610.1991.hed3108550.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1526-4610.1991.hed3108550.x/abstract
http://journals.sagepub.com/doi/abs/10.1111/j.1468-2982.2004.00773.x?journalCode=cepa
http://journals.sagepub.com/doi/abs/10.1111/j.1468-2982.2004.00773.x?journalCode=cepa
http://journals.sagepub.com/doi/abs/10.1111/j.1468-2982.2004.00773.x?journalCode=cepa
http://journals.sagepub.com/doi/abs/10.1111/j.1468-2982.2004.00773.x?journalCode=cepa
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.619.7410&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.619.7410&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.619.7410&rep=rep1&type=pdf
https://insights.ovid.com/crossref?an=00007632-200802151-00017
https://insights.ovid.com/crossref?an=00007632-200802151-00017
https://insights.ovid.com/crossref?an=00007632-200802151-00017


International Journal of Anesthesia and Relaxation Volume 1 Issue 1, September2017

Anterpreet Dua et al. (2017), Radiofrequency Ablation for Treatment of Cervicogenic Headache: Where do We Stand?. Int J Anes & Rel. 1:1, 01-03. 
DOI: 10.25141/2575-9736-2017-1.0001

(Phila Pa 1976), 2008. 33(4 Suppl): p. S153-69.
17.Haspeslagh, S.R., et al., Randomised controlled trial of cervical 
radiofrequency lesions as a treatment for cervicogenic headache 
[ISRCTN07444684]. BMC Anesthesiol, 2006. 6: p. 1.
18.Pham Dang, C., et al., Effect on neurostimulation of injectates 
used for perineural space expansion before placement of a stim-
ulating catheter: normal saline versus dextrose 5% in water. Reg 
Anesth Pain Med, 2009. 34(5): p. 398-403.
19.Johnson, C.R., R.C. Barr, and S.M. Klein, A computer model of 
electrical stimulation of peripheral nerves in regional anesthesia. 
Anesthesiology, 2007. 106(2): p. 323-30.
20.Eippert, F., et al., Direct evidence for spinal cord involvement 
in placebo analgesia. Science, 2009. 326(5951): p. 404.
21.Bhatia, M.T. and C.J. Parikh, Epidural-saline therapy in lum-
bosciatic syndrome. J Indian Med Assoc, 1966. 47(11): p. 537-42.
22.Louhiala, P., The ethics of the placebo in clinical practice revis-
ited. J Med Ethics, 2009. 35(7): p. 407-9.
23.Quill, T.E. and R.G. Holloway, Evidence, preferences, recom-
mendations--finding the right balance in patient care. N Engl J 
Med, 2012. 366(18): p. 1653-5.
24.Lyby, P.S., et al., Induced fear reduces the effectiveness of a 
placebo intervention on pain. Pain, 2012. 153(5): p. 1114-21.
25.MacVicar, J., et al., Cervical medial branch radiofrequency 
neurotomy in New Zealand. Pain Med, 2012. 13(5): p. 647-54.
26.Van Zundert, J., et al., Percutaneous pulsed radiofrequency 
treatment of the cervical dorsal root ganglion in the treatment of 
chronic cervical pain syndromes: a clinical audit. Neuromodula-

tion, 2003. 6(1): p. 6-14.
27.van Suijlekom, H.A., et al., Radiofrequency cervical zygapoph-
yseal joint neurotomy for cervicogenic headache: a prospective 
study of 15 patients. Funct Neurol, 1998. 13(4): p. 297-303.
28.Lee, J.B., et al., Clinical efficacy of radiofrequency cervical 
zygapophyseal neurotomy in patients with chronic cervicogenic 
headache. J Korean Med Sci, 2007. 22(2): p. 326-9.
29.Govind, J., et al., Radiofrequency neurotomy for the treatment 
of third occipital headache. J Neurol Neurosurg Psychiatry, 2003. 
74(1): p. 88-93.
30.Hamer, J.F. and T.A. Purath, Response of cervicogenic head-
aches and occipital neuralgia to radiofrequency ablation of the C2 
dorsal root ganglion and/or third occipital nerve. Headache, 2014. 
54(3): p. 500-10.
31.Kornick, C., et al., Complications of lumbar facet radiofrequen-
cy denervation. Spine, 2004. 29(12): p. 1352-1354.
32.Manchikanti, L., et al., Complications of fluoroscopically di-
rected facet joint nerve blocks: a prospective evaluation of 7,500 
episodes with 43,000 nerve blocks. Pain Physician, 2012. 15(2): 
p. E143-50.
33.Manchikanti, L., et al., A prospective evaluation of bleeding 
risk of interventional techniques in chronic pain. Pain Physician, 
2011. 14(4): p. 317-29.
34.Frohling, M.A., W. Schlote, and K. Wolburg-Buchholz, Non-
selective nerve fibre damage in peripheral nerves after experimen-
tal thermocoagulation. Acta Neurochir (Wien), 1998. 140(12): p. 
1297-302.

03

https://doi.org/10.25141/2575-9736-2017-1.0001
https://insights.ovid.com/crossref?an=00007632-200802151-00017
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/1471-2253-6-1
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/1471-2253-6-1
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/1471-2253-6-1
https://insights.ovid.com/crossref?an=00115550-200909000-00005
https://insights.ovid.com/crossref?an=00115550-200909000-00005
https://insights.ovid.com/crossref?an=00115550-200909000-00005
https://insights.ovid.com/crossref?an=00115550-200909000-00005
http://anesthesiology.pubs.asahq.org/article.aspx?articleid=1931204
http://anesthesiology.pubs.asahq.org/article.aspx?articleid=1931204
http://anesthesiology.pubs.asahq.org/article.aspx?articleid=1931204
http://science.sciencemag.org/content/326/5951/404
http://science.sciencemag.org/content/326/5951/404
http://jme.bmj.com/content/35/7/407.short
http://jme.bmj.com/content/35/7/407.short
http://www.nejm.org/doi/full/10.1056/NEJMp1201535
http://www.nejm.org/doi/full/10.1056/NEJMp1201535
http://www.nejm.org/doi/full/10.1056/NEJMp1201535
https://www.sciencedirect.com/science/article/pii/S0304395912001376
https://www.sciencedirect.com/science/article/pii/S0304395912001376
https://academic.oup.com/painmedicine/article/13/5/647/1866510
https://academic.oup.com/painmedicine/article/13/5/647/1866510
http://onlinelibrary.wiley.com/doi/10.1046/j.1525-1403.2003.03001.x/abstract
http://onlinelibrary.wiley.com/doi/10.1046/j.1525-1403.2003.03001.x/abstract
http://onlinelibrary.wiley.com/doi/10.1046/j.1525-1403.2003.03001.x/abstract
http://onlinelibrary.wiley.com/doi/10.1046/j.1525-1403.2003.03001.x/abstract
http://s3.amazonaws.com/publicationslist.org/data/wim.weber/ref-37/FunctNeurol.pdf
http://s3.amazonaws.com/publicationslist.org/data/wim.weber/ref-37/FunctNeurol.pdf
http://s3.amazonaws.com/publicationslist.org/data/wim.weber/ref-37/FunctNeurol.pdf
https://synapse.koreamed.org/search.php?where=aview&id=10.3346/jkms.2007.22.2.326&code=0063JKMS&vmode=FULL
https://synapse.koreamed.org/search.php?where=aview&id=10.3346/jkms.2007.22.2.326&code=0063JKMS&vmode=FULL
https://synapse.koreamed.org/search.php?where=aview&id=10.3346/jkms.2007.22.2.326&code=0063JKMS&vmode=FULL
http://jnnp.bmj.com/content/74/1/88
http://jnnp.bmj.com/content/74/1/88
http://jnnp.bmj.com/content/74/1/88
http://onlinelibrary.wiley.com/doi/10.1111/head.12295/abstract
http://onlinelibrary.wiley.com/doi/10.1111/head.12295/abstract
http://onlinelibrary.wiley.com/doi/10.1111/head.12295/abstract
http://onlinelibrary.wiley.com/doi/10.1111/head.12295/abstract
http://www.riversidespine.com/pdfs/lumbar-complications.pdf
http://www.riversidespine.com/pdfs/lumbar-complications.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22430660
https://www.ncbi.nlm.nih.gov/pubmed/22430660
https://www.ncbi.nlm.nih.gov/pubmed/22430660
https://www.ncbi.nlm.nih.gov/pubmed/22430660
https://www.ncbi.nlm.nih.gov/pubmed/21785475
https://www.ncbi.nlm.nih.gov/pubmed/21785475
https://www.ncbi.nlm.nih.gov/pubmed/21785475
https://link.springer.com/article/10.1007/s007010050253
https://link.springer.com/article/10.1007/s007010050253
https://link.springer.com/article/10.1007/s007010050253
https://link.springer.com/article/10.1007/s007010050253

