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Efficacy of interventional treatment
strategies for managing patients with
cervicogenic headache: a systematic
review

Sonal Goyal"*, Ajit Kumar"*, Priyanka Mishra', Divakar Goyal’

Departments of ' Anesthesiology and Critical Care, *Trauma Surgery and Critical Care, All
India Institute of Medical Sciences, Rishikesh, Uttarakhand, India

Cervicogenic headache (CeH) is caused by the disorder of the cervical spine and its ana-
tomical structures. Patients who fail to respond to conservative therapies can undergo in-
terventional treatment. The purpose of this review is to describe the various interventions
and compare their relative efficacies. Although a few reviews have been published focusing
on individual interventions, reviewing studies on other available treatments and establish-
ing the most efficacious approach is still necessary. We performed a systematic review of
studies available on the various interventions for CeH. The PubMed, Embase, and Co-
chrane databases were searched for literature published between January 2001 and March
2021. Based on the inclusion criteria, 23 articles were included. Two reviewers inde-
pendently extracted the data from the studies and summarized them in a table. Eleven of
twenty-three studies evaluated the effect of radiofrequency ablation (RFA), 5 evaluated oc-
cipital nerve blocks, 2 each for facet joint injections and deep cervical plexus blocks, and 1
study each evaluated atlantoaxial (AA) joint injections, cervical epidural injection, and
cryoneurolysis. Most of the studies reported pain reduction except 2 studies on RFA. In
conclusion, based on the available literature, occipital nerve blocks, cervical facet joint in-
jection, AA joint injection, deep cervical plexus block, cervical epidural injection may be
reasonable options in refractory cases of CeH. RFA was found to have favorable long-term
outcomes, while better safety has been reported with pulsed therapy. However, our review
revealed only limited evidence, and more randomized controlled trials are needed to pro-

vide more conclusive evidence.

Keywords: Injections; Nerve block; Pain management; Radiofrequency ablation; Second-
ary headache disorders; Systematic review; Zygapophyseal joint.

Introduction

Cervicogenic headache (CeH) is a secondary headache characterized by unilateral pain
that is caused by a disorder of the cervical spine and its anatomical structures, mainly in-
nervated by the C1, C2, and C3 spinal nerves [1]. It was first described in 1983 by Sjaas-
tad et al. [2]. Due to its significant overlap with migraine and a lack of easily applicable
tests and diagnostic criteria, CeH is difficult to diagnose and treat [3]. The diagnostic cri-
teria for CeH have been revised and modified in the third edition (beta version) of the
International Classification of Headache Disorders (11.2. Headache attributed to neck
disorders: 11.2.1 CeH) [4]. The prevalence of CeH ranges from 1% to 4.1% in the general
population, with no clear male or female predominance [5].

The pathogenesis of CeH is due to the convergence of nociceptive afferents from the
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upper three cervical nerves and trigeminal nerves onto the sec-
ond-order neurons in the trigeminocervical nucleus in the upper
cervical spinal cord (C1-C3). Therefore, every cervical structure
innervated by the trigeminocervical caudalis nucleus (joint, mus-
cles, nerves, ligaments, and dura) is implicated in the genesis of
CeH [6]. The patient’s history and physical examination are the
most useful tools for diagnosing CeH. Additionally, diagnostic zy-
gapophyseal joint injections and cervical nerve and medial branch
blocks can be used to confirm the diagnosis and predict treatment
efficacy [7]. Owing to its complex etiology, a multidisciplinary
treatment approach must be utilized. Currently, there is limited
literature available regarding the effectiveness of pharmacological
drugs and physical therapy, such as muscle stretching and manual
cervical traction [8]. When conservative treatment fails, interven-
tional pain management strategies can be used. This includes
greater occipital nerve (GON) and lesser occipital nerve (LON)
blocks, cervical spinal rami blocks (C1-C3), medial branch of C3,
C4 dorsal rami blocks, intraarticular zygapophyseal joint (C2-C3,
C3-C4) injections, atlantoaxial (AA) joint injections, cervical epi-
dural steroid injections, radiofrequency ablations (RFAs), and oc-
cipital nerve stimulation [8,9]. Surgical interventions are also an
option; however, these are often considered a last resort because of
their ineffectiveness and high associated risk of complications [7].
In contrast to other secondary headaches, CeH does not improve
over time [10]; therefore, finding an effective treatment is highly
clinically important. Previously published reviews have mainly fo-
cused on individual interventions rather than summarizing all
available interventions for managing CeH [11-13]. Therefore, an
analysis and interpretation of the other available treatment modal-
ities is warranted. The purpose of this review was to determine the
various therapeutic interventions available and to make a compar-
ative evaluation to establish the most efficacious approach for the

management of CeH.

Materials and Methods
Study design

This systematic review followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA). A prior

protocol for this review was registered with PROSPERO (http://
www.crd.york.ac.uk/PROSPERO, no. CRD 42021246403).

Literature search strategy

An electronic search of the PubMed, Embase, and Cochrane
databases for studies published between January 2001 and March
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2021 was performed. The search terms “cervicogenic headache,”
“secondary headache,” “interventions,” “nerve blocks,” “occipital

» «

nerve block,” “zygapophyseal joint injection,” “median branch

block,” “pulsed radiofrequency;” and “radiofrequency neurotomy”
were combined in different ways to search the databases. Two in-
dependent researchers searched the available literature and col-
lected all the relevant articles. All the selected abstracts were re-
viewed by another researcher. A well-drafted PICOS framework
was used to conduct the study (Table 1).

After the electronic databases were searched and the duplicates
were removed, 6,484 articles were retrieved. Articles in languages
other than English, animal studies, and abstract-only articles were
not included. We also excluded literature reviews, systematic re-
views, editorials, case reports, case series, non-scientific commen-
taries, reports, and news articles from this analysis. The full text of
the article was obtained if the title or abstract discussed interven-
tions for CeH management. If there were other pathologies, such
as cranial masses, head injury, or any intracranial surgeries, the
article was excluded. A total of 130 full-text articles were reviewed
for eligibility. The references of the selected articles were also
searched for additional studies matching the inclusion criteria. A
total of 23 articles were included in the final analysis (Fig. 1).

Table 1. PICOS Framework

Population Age: adults > 18 years

Diagnosis: patients with CeH unresponsive to con-
servative therapy

Interventions  Various interventional approaches for CeH manage-

ment:
* GON and LON block
* Facet joint intraarticular injection
« Lateral atlantoaxial intraarticular injection
* Deep cervical plexus block
* Cervical epidural steroid injection
* Radiofrequency ablation
* Cryoneurolysis

Controls Varies from study to study, compared to control

groups and/or placebo group
Outcomes Primary objective
* Reduction of pain scores (NRS or VAS)
Secondary objective
* Duration of pain relief
* Effect on quality of life
* Adverse effects

Study design ~ Prospective randomized and non-randomized con-

trolled trials, cohort studies, retrospective studies

PICOS: Population, Interventions, Controls, Outcomes, Study design,
CeH: cervicogenic headache, GON: greater occipital nerve, LON:
lesser occipital nerve, NRS: numerical rating scale, VAS: visual analog
scale.
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Assessment of risk of bias in individual studies

The methodological quality of the included studies was assessed
using the “risk of bias” of the Review Manager Software version
5.4 (The Cochrane 14 Collaboration, UK). Two authors inde-
pendently assessed the quality of each study, and disagreements
were resolved through discussion. Seven categories, which includ-

ed random sequence generation and allocation concealment to

Identification of studies via databases

'
kS Records identified from Records removed before screening
5 Database * Duplicate records removed (n = 517)
E | |+PubMed (n=6771) > P cdin=>1,
i * Records removed by animal studies
5 * Embase (n = 137) and foreign languages (n = 3,517)
= « Cochrane (n = 93) 9 guag !
A 4
Citations screened Records excluded by title and
(n=2,967) abstract review (n = 2,794)
A4
Articles sought for retrieval Articles not retrieved
(n=173) (full text not available) (n = 43)
g
g v
3 Full text articles assessed Full text articles excluded for
for eligibility (n = 130) content redundancy, case reports,
case series, reviews, conference
v abstract (n = 112)
Additional references
identified in manual
search (n = 5)
A4
5] . - ;
= Studies included in review
el (n=23)

Fig. 1. PRISMA flow diagram.

detect selection bias, blinding of the participants for performance
bias, blinding of the outcome assessor for detection bias, incom-
plete outcome data for attrition bias, selective reporting for re-
porting bias, and other bias, were rated as “high,” “low;” or “un-
clear” to assess the internal validity of each study (Figs. 2 and 3).

Data extraction

The 23 included articles were fully reviewed by two reviewers
who independently extracted and summarized the data in a table
under the following headings: 1) author name, 2) year of publica-
tion, 3) type of study, 4) population, 5) intervention(s), 6) results,
and 7) conclusion. Due to the lack of homogenous data and
high-quality randomized controlled trials, only a systematic re-

view could be performed.

Results

Therapeutic interventions for the treatment of CeH that were
included in this systematic review included occipital nerve blocks
(GON and LON blocks), facet joint intraarticular injections, later-
al AA joint intraarticular injections, deep cervical plexus blocks,
cervical epidural steroid injections, RFAs, and cryoneurolysis. Of
the twenty-three included studies, eleven evaluated the effect of
RFA on CeH, five evaluated the role of occipital nerve blocks
(GON, LON), two evaluated facet joint injections, two evaluated
deep cervical plexus blocks, and one study each evaluated AA
joint injections, continuous cervical epidural injections, and cryo-
neurolysis (Fig. 4). Data from the included studies are summa-
rized in Table 2.

The efficacy of occipital nerve blocks (GON, LON) in CeH

treatment was evaluated by randomized controlled trials by Inan

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of participants personnal (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

1 1 1
50% 75%  100%

1 1
0% 25%

I Low risk of bias

[ Unclear risk of bias

[l High risk of bias

Fig. 2. Risk of bias graph. Review authors’ judgements about each risk of bias item presented as percentages across all included studies.
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Lauretti et al. 2014

Lee et al. 2007
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>+ 9000
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Naja et al. 2006

Narouze and Provenzano, 2007

Park et al. 2011

~ @@

Pingree et al. 2017

Slipman et al. 2001

- . . . . . . . . . . ‘ . . . . . . . . . Selective reporting (reporting bias)

Stovner et al. 2004

190000

Wan et al. 2017
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Fig. 3. Risk of bias summary. Review authors’ judgements about each
risk of bias item for each included study.
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et al. [14], Naja et al. [9], Lauretti et al. [15] and found significant
decrease in pain scores and rescue analgesics consumption in
nerve block group. Another non-controlled prospective trial by
Pingree et al. [16] reported significant pain reduction following
GON block at C2 level and a retrospective review by Ertem and
Yilmaz [17] described the successful role of repeated GON blocks
in refractory cases of CeH.

Retrospective studies by Slipman et al. [18] and Zhou et al. [19]
evaluated the role of facet joint injection in the treatment of CeH
emanating from upper cervical facet joints. Zhou et al. demon-
strated significant decrease in pain score after C1-C2, C2-C3 fac-
et joint injection along with C2, C3 spinal rami block. Narouze
and Provenzano [20] showed significant pain reduction following
lateral AA joint injection in CeH patients showing AA joint in-
volvement.

A randomized controlled study by Goldberg et al. [21] and
non-randomized study by Wan et al. [22] demonstrated effective
pain relief following deep cervical plexus block. A retrospective
study by He et al. [23] showed significant pain reduction follow-
ing continuous cervical epidural block for at least 6 months in

CeH patients.

Intervention

M Occipital nerve block (GON, LON)
[71 AA joint injection
M Cervical epidural injection

¥ Facet joint injection

Deep cervical plexus block
M RFA
M Cryoneurolysis

Fig. 4. Study interventions included in this review. Of the 23 included
studies, 11 studies evaluated the effect of RFA, 5 evaluated the role of
occipital nerve blocks, 2 studied facet joint injections, 2 studied deep
cervical plexus blocks, and 1 each studied AA joint injections, cervical
epidural steroid injections, and cryoneurolysis on CeH. GON: greater
occipital nerve, LON: lesser occipital nerve, AA: atlantoaxial, RFA:
radiofrequency ablation, CeH: cervicogenic headache.
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RFA is a promising approach that provides sustained pain relief.
Pulsed radiofrequency (PRF) is considered a more satisfactory al-
ternative to conventional RFA since it is associated with a better
safety profile and fewer complications [24]. High-voltage radiof-
requency pulses induce an inhibitory electric field around noci-
ceptive fibers and disrupt pain transmission. Of the 11 included
studies on the efficacy of RFA, three were RCTs, two were pro-
spective, and six were retrospective. RFA targeting the medial
branches supplying the cervical facet joints have been evaluated by
Stovner et al. [25], Haspeslagh et al. [26] and demonstrated no
benefit. Non-randomized studies by Govind et al. [27] and Lee et
al. [28] showed significant headache relief after positive diagnostic
block. Park et al. [29] demonstrated the role of lower cervical dis-
orders in CeH genesis which could be improved by RFA of in-
volved medial branches. PRF of GON was evaluated by Gabrhelik
et al. [30] in a randomized study and reported long lasting signifi-
cant pain relief in PRF group. PRF of lateral C1-C2 joint was eval-
uated by Halim et al. [31] and reported >50% pain relief in ap-
proximately 50% of the patients over 1 year follow-up period.
Hamer and Purath [32] demonstrated >50% pain relief following
RFA of C2 dorsal root ganglion (DRG) and in another study, also
reported that efficacy of repeat RFA is usually same or better than
first ablation in recurrent cases of CeH [33]. Efficacy of C2 DRG
PRF combined with epidural steroid injection (ESI) was evaluated
by Li and Feng [34] and reported significant pain relief with medi-
an relief of 8 months in PRF+ESI group. Another study by Lee et
al. [35] also demonstrated significant pain relief following PRF of
C2 DRG in patients who showed positive C2 DRG diagnostic
block.

Cold temperature mediated ablation of sensory nerve fibers is
relatively safe neuroablative technique. Cryoneurolysis of GON
and LON was evaluated in refractory cases of CeH after positive
diagnostic block in a randomized study by Kvarstein et al. [36]
and found significant pain reduction in both the treatment groups

with no significant group difference.

Discussion

CeH is a clinical syndrome with various presentations and mul-
tiple pain generators that involves cervical structures, mainly the
upper cervical spinal nerves; C2-C3, C3-C4 facet joints; AA
joints; C2-C3/C3-C4 intervertebral discs; atlantooccipital joints;
GONs; and LONs [37]. Given the limited role of conservative
management, this systematic review aimed to ascertain the effi-
cacy of these different interventional approaches in the manage-
ment of CeH.

20

Occipital nerve blocks (GON, LON)

Due to the convergence of the upper cervical and trigeminal
sensory pathways, the bidirectional referral of nociceptive sensa-
tions between the neck and trigeminal receptive fields of the head
and face leads to the referral of CeH pain from a cervical source
to the forehead, temple, or orbit [6]. This forms the background
for managing CeH through blocking the GON. Anesthetic blocks
of the LON and facial nerve have also been found to be effective
[9]. Inan et al. [14] compared the effect of GON blocks to C2/C3
spinal rami blocks in 28 patients with CeH and concluded that
both blocks are equally effective. No significant difference was ob-
served between the two groups in terms of pain frequency or de-
gree of pain, except for pain frequency in the first week following
the first therapeutic block, which was significantly reduced in the
C2/C3 group. Another study by Naja et al. [9] evaluated 50 pa-
tients with CeH who received GON and LON blocks with or
without facial nerve blocks. The anesthetic block group, which re-
ceived a mixture of lidocaine, bupivacaine, epinephrine, fentanyl,
and clonidine, was compared with the placebo group (normal sa-
line) and a statistically significant improvement in pain intensity,
frequency, and duration as well as a decrease in analgesic use were
observed at 2 weeks in the block group compared to the placebo
group. Lauretti et al. [15] evaluated 30 patients with unilateral
CeH who underwent GON blocks using the classic technique (1
cm below the level of the superior nuchal line, just medial to the
pulsation of the occipital artery). The visual analog scale (VAS),
which is a tool used to evaluate pain using a 10 cm line with no
marking that ranges from no pain (0) to worst possible pain (10),
was used. Those with a score > 3 were randomly allocated into 3
groups (n = 10) who underwent GON blocks with 5, 10, or 15 ml
of volume using the suboccipital compartmental technique. A sig-
nificant decrease in the pain score and rescue analgesic consump-
tion and an improved quality of life were seen in all subcompart-
mental groups for 24 weeks compared to only 2 weeks with the
classic technique. Pingree et al. [16] evaluated 14 patients who
underwent ultrasound-guided GON blocks at the C2 level and re-
ported a successful block in 86% of patients 30 min post-injection.
A significant decrease in the mean numerical rating scale (NRS)
score, which is an 11-point scale ranging from 0 “no pain” to 10
“worst pain,” was observed at 30 minutes, 2 weeks, and 4 weeks
compared to baseline. Although the sample size was very small, a
significant reduction in the pain score was observed. Ertem and
Yilmaz [17] retrospectively evaluated 21 patients with CeH who
underwent at least three GON blocks and attended at least three
follow-up appointments. A significant reduction in pain scores

was seen at 3 months post-treatment. Some other previous studies
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found an overall pain reduction of more than 50% [14-17] or
nearly 50% [9] in the mean NRS or VAS score following occipital
nerve blocks to treat CeH, with a short duration of pain relief usu-
ally lasting for a few weeks [9,14-16]. Repeat injections may be ef-
fective for sustained pain relief [17].

Facet joint injections

The beneficial effect of facet joint injections for the treatment of
CeH has been reported in a few studies. Slipman et al. [18] re-
viewed 18 patients with unremitting headaches after flexion/ex-
tension injuries associated with tenderness over the upper cervical
zygapophyseal joint who underwent a C2-C3 zygapophyseal joint
injection. A second injection was administered after 2 weeks if
pain relief was < 90%. Although the average decrease in the VAS
score (from 8.2 pre-injection to 5.5 post-injection) was not signif-
icant, the headache frequency, response to analgesics, and em-
ployment status improved significantly. Another retrospective
chart review of 31 patients with refractory CeH who underwent
C1-C2 and C2-C3 facet joint injections and C2 and C3 spinal
rami blocks was conducted by Zhou et al. [19]. In that study, 28
patients showed a > 50% reduction in pain for an average dura-
tion of 21.7 days. A significant decrease in the mean pain intensity
was observed immediately after injection. The study outcomes
suggested that C1-C2, C2-C3 facet joint dysfunction and subse-
quent irritation of the spinal rami at C2 or C3 may contribute to
CeH development and that steroid injections reduce spinal nerve
root irritation and thus improve CeH. Despite the small sample
size in the above two studies, the suggested contribution of upper
cervical arthropathy in the generation of CeH and the effective-
ness of both cervical facet joint injections and C2-C3 spinal rami
blocks for pain relief were notable. No treatment-related compli-

cations were observed.

AA joint intraarticular injection

Narouze and Provenzano [20] conducted a retrospective chart
review of 32 patients with CeH suggestive of AA joint pain who
underwent AA joint intraarticular injections. Complete pain relief
was observed in 15 patients, and 23 patients experienced a > 50%
reduction in pain. The mean pain score decreased significantly
from pre-procedure to immediate post-procedure and at 1 month
and 3 months, but not at 6 months. Therefore, this study showed
the short-term pain relief provided by intraarticular AA steroid
injections. However, there was not sufficient data to determine its

long-term effects.

https://doi.org/10.4097/kja.21328
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Deep cervical plexus block

A deep cervical plexus block can be useful for refractory cases
of CeH, as pain often occurs over the C2 or C3 spinal nerve root
distribution. Goldberg et al. [21] demonstrated a significant re-
duction in pain scores immediately after receiving a deep cervical
plexus block at the C2/C3 level in 39 patients with CeH. While
some patients experienced effective pain relief for 3 months, pain
scores had returned to baseline levels by 6 months. The injection
effectiveness was rated at 42% effective for all first injections and
40% effective for the last injection. Wan et al. [22] evaluated 56
patients who underwent either an ultrasound-guided or fluoro-
scopic-guided deep cervical plexus block along the C2 and/or C3
transverse process and reported a significant decrease in pain in-
tensity (NRS) in both groups at 2, 12, and 24 weeks post-injection,
with no significant differences observed between the groups.
However, the small sample size and lack of double-blinding limit-
ed the strength of these findings and a clear understanding of the

role of this treatment for CeH management [21,22].

Continuous cervical epidural block

He et al. [23] evaluated 37 patients with CeH treated with con-
tinuous cervical epidural block using lidocaine, dexamethasone,
and saline (5 ml/h) for 3-4 weeks and triamcinolone 5 mg once a
week for 3-4 weeks, and found it to be effective for at least 6
months. However, further research is needed to elucidate the

mechanism and validate this outcome.

Radiofrequency ablation

For CeH patients who fail the interventions mentioned above
or for those with severe or refractory CeH, radiofrequency lesion-
ing may be an option. The targeted pain generators are the facet
joint and its nerve supply (medial branch of the spinal dorsal
rami), the third occipital nerve (branch of the dorsal rami of the
C3 spinal nerve, supplying the C2-C3 facet joint), the GON, lat-
eral C1-C2 joint, and C2 DRG.

Stovner et al. [25] evaluated RFA of the medial branch of the
C2-C6 facet joints ipsilateral to the pain in 12 patients and com-
pared them to those receiving sham treatment. A slight improve-
ment was noted at 3 months, but after this time and over a dura-
tion of 2 years, no statistically significant differences were ob-
served. Haspeslagh et al. [26] evaluated 15 patients who received
RFA of the C3-C6 facet joints and the DRG and compared them
with a local anesthetic block of the GON. No statistically signifi-

cant difference in pain scores was seen, suggesting that RFA of the
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cervical facet joint was no better at reducing pain than local infil-
tration of the GON. Therefore, both of the above studies showed
that RFA provided no significant benefit.

Govind et al. [27] described the effect of RFA of the third occip-
ital nerve for the treatment of referred pain from C2-C3 facet
joints in 49 patients and reported successful outcomes in 88% of
the patients with pain-free intervals lasting for approximately 297
days. Fourteen patients underwent repeated procedures, 86% of
which (12 patients) experienced pain relief for the next 217 days.
The study concluded that third occipital nerve RFA was effective
for pain relief and repeat ablations can prolong its efficacy. Lee et
al. [28] evaluated 30 patients with CeH who underwent RF neu-
rotomy of the cervical facet joints after positive diagnostic blocks
and found substantial pain relief over a 12-month follow-up peri-
od. Another study by Park et al. [29] evaluated 11 patients with
CeH who underwent RFA of the medial branches of the lower
cervical nerves (C4-C7) and reported a significant decrease in
VAS scores at 6 months (from 8.1 + 1.1 to 2.7 + 1.3). The study
also concluded that lower cervical disorders may play a role in the
genesis of CeH.

PRF of the GON was evaluated by Gabrhelik et al. [30] and
compared with the GON block (using a local anesthetic and ste-
roid). A significant decrease in VAS scores and analgesic con-
sumption were observed in both groups at 3 months, with long-
term pain control (at 9 months) in the PRF group. Halim et al.
[31] evaluated 86 patients with CeH who underwent lateral C1-
C2 joint PRE The percentage of patients with pain relief > 50% at
2 months, 6 months, and 1 year was 50% (43/86), 50% (43/86),
and 44.2% (38/86), respectively. Long-term pain relief at 6 months
and 1 year was predicted by > 50 % pain relief at 2 months. The
study concluded that PRF of the lateral C1-C2 joint was effective
for pain relief in refractory CeH; however, outcome validation is
limited by its retrospective nature and short follow-up period.

Hamer and Purath [32] evaluated 40 patients who received a
bilateral RFA of the C2 DRG and were followed up for 6 months
to one year. Pain relief was 100% in 35% of patients and > 80% in
70% of patients. The mean duration of pain relief was 22.35
weeks. A total of 92.5% of patients reported satisfaction with the
procedure and were willing to undergo the procedure again if the
symptoms returned. The complication rate was 12-13%. Another
study by Hamer and Purath [33] evaluated 23 patients with CeH
who needed a repeat RFA of the C2 DRG and reported that the
repeat RFA was effective. Compared to the first intervention, the
repeat intervention showed either similar (in 59% of patients) or
better (in 32% patients) effectiveness. Li and Feng [34] retrospec-
tively evaluated 87 patients who underwent PRF of the C2 DRG
and epidural steroid injection (ESI) and compared them with 52

22

patients who underwent only ESI. A significant reduction in the
median pain score was observed in both groups at the 2-year fol-
low-up. A significantly lower VAS score, pain attack frequency,
analgesic use, total pain score, and improved quality of life were
observed in the PRF + ESI group than in the ESI group. Median
pain relief lasted 8 months in the PRF + ESI group and 4 months
in the ESI group, suggesting that the combination of PRF of the
C2 DRG and ESI may be an effective and safe option for CeH. Lee
et al. [35] evaluated 45 patients who underwent C2 DRG PRF af-
ter CeH recurrence 24 h after receiving a diagnostic C2 DRG
block. A > 50% reduction in pain was observed in 40% of pa-
tients (success group). Significantly more patients in the success
group than in the failure group showed a positive diagnostic
block. The study concluded that C2 DRG PRF is an effective treat-
ment, especially for patients with definite pain reduction after the
diagnostic C2 DRG block.

Among the upper three cervical spinal nerves, the C2 spinal
nerve is more susceptible to injury [38]. The ventral rami of C2
innervates the AA joint, and also gives rise to LON. The GON
arises from the medial aspect of the dorsal rami of the C2 spinal
nerve. The C2 DRG, therefore, may be an effective target for PRF;
however, evidence is limited due to the lack of randomized trials.

Cryoneurolysis

To achieve a long-lasting analgesic effect, freezing destruction
of nerve conduction has been attempted for refractory cases of
CeH. Kvarstein et al. [36] evaluated the clinical efficacy of occipi-
tal cryoneurolysis and compared it with local anesthetic and ste-
roid injections. Despite a significant reduction in pain scores, pain
intensity gradually increased after 6-7 weeks but had not returned
to baseline by 18 weeks in both groups. No or minimal improve-
ment was seen in health-related quality of life and psychological
distress in both groups. After 18 weeks, majority of patients (74%)
reported much or moderately improved global status, 55% of pa-
tients reported much or moderately improved headache intensity
and 29% reported improved neck movement in cryoneurolysis
group. These results indicate that the role of occipital cryoneurol-
ysis in treating CeH may be questionable; however, further studies
with larger sample sizes are required.

In this review, various interventions targeting different pain
generators for the management of CeH have been described. Oc-
cipital nerve blocks (GON, LON) showed only limited evidence,
as most of the studies were non-controlled and yielded only tran-
sient benefits. Facet joint intraarticular injections, anesthetic
blocks of the upper cervical spinal nerves, AA joint injections,

deep cervical plexus blocks, and cervical epidural blocks may be
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effective treatments, they have generally only been shown to pro-
vide short-term relief, with limited or no long-term benefits. Fur-
ther studies are needed to consolidate the role of freezing destruc-
tion of pain-generating fibers using cryoneurolysis. Radiofre-
quency lesioning may be preferable over other interventions be-
cause of its long duration of effect, better efficacy, and fewer side
effects. Conventional RFA is neurodestructive and is associated
with high complication rates, such as neuritis or deafferentation
pain, which is not seen with PRF [32,33]. PRE, therefore, could be
considered the preferred interventional approach for CeH man-
agement, given its better safety profile.

This systematic review had several limitations. First, most of the
included studies were not RCTs. Second, the structure, inclusion/
exclusion criteria, and outcomes assessed among the included
studies were heterogenous. Third, most of the included studies had
a small sample size and short follow-up period. Additionally, there
were flaws and inconsistencies in the design of both randomized
and nonrandomized trials. Although a few studies showed promis-
ing outcomes of a particular intervention for the management of
CeH, carefully designed, high-quality, large, prospective, random-
ized trials are needed to investigate the long-term benefits of vari-
ous interventions for effectively managing CeH.

In conclusion, based on the available literature, occipital nerve
(GON, LON) blocks, cervical facet intraarticular injections, AA
joint injections, deep cervical plexus blocks, and cervical epidural
steroid injections may be reasonable options for CeH treatment.
Radiofrequency lesioning was found to be better with long-term
positive outcomes, and pulsed therapy had better safety. However,
our review revealed only limited evidence, and more RCTs are
needed to provide more concrete evidence and to establish the
relative efficacy of the various available interventions discussed

for the management of CeH.

Funding

None.

Conflicts of Interest

No potential conflict of interest relevant to this article was re-
ported.

Author Contributions

Sonal Goyal (Conceptualization; Formal analysis; Methodology;
Resources; Writing - original draft; Writing — review & editing)
Ajit Kumar (Conceptualization; Methodology; Project adminis-

https://doi.org/10.4097/kja.21328

Korean J Anesthesiol 2022;75(1):12-24

tration; Resources; Supervision; Validation; Writing — review &
editing)

Priyanka Mishra (Methodology; Resources; Supervision; Writing
- review & editing)

Divakar Goyal (Conceptualization; Resources; Supervision; Writ-
ing - review & editing)

ORCID

Sonal Goyal, https://orcid.org/0000-0003-1727-0763

Ajit Kumar, https://orcid.org/0000-0003-3548-1257
Priyanka Mishra, https://orcid.org/0000-0002-1870-7923
Divakar Goyal, https://orcid.org/0000-0002-6196-8520

References

1. Fredriksen TA, Antonaci E Sjaastad O. Cervicogenic headache:
too important to be left un-diagnosed. ] Headache Pain 2015;
16: 6.

2. Sjaastad O, Saunte C, Hovdahl H, Breivik H, Grenbaek E. "Cer-
vicogenic" headache. An hypothesis. Cephalalgia 1983; 3: 249-
56.

3. Fredriksen TA, Sjaastad O. Cervicogenic headache: current con-
cepts of pathogenesis related to anatomical structure. Clin Exp
Rheumatol 2000; 18(2 Suppl 19): S16-8.

4. Headache Classification Committee of the International Head-
ache Society (IHS). The International Classification of Headache
Disorders, 3rd edition (beta version). Cephalalgia 2013; 33: 629-
808.

5. Sjaastad O, Bakketeig LS. Prevalence of cervicogenic headache:
Vaga study of headache epidemiology. Acta Neurol Scand 2008;
117: 173-80.

6. Bogduk N. Cervicogenic headache: anatomic basis and patho-
physiologic mechanisms. Curr Pain Headache Rep 2001; 5: 382-
6.

7. Biondi DM. Cervicogenic headache: diagnostic evaluation and
treatment strategies. Curr Pain Headache Rep 2001; 5: 361-8.

8. Bogduk N. The neck and headaches. Neurol Clin 2014; 32: 471-
87.

9. Naja ZM, El-Rajab M, Al-Tannir MA, Ziade FM, Tawfik OM.
Occipital nerve blockade for cervicogenic headache: a dou-
ble-blind randomized controlled clinical trial. Pain Pract 2006; 6:
89-95.

10. Aaseth K, Grande RB, Benth JS, Lundqvist C, Russell MB. 3-Year
follow-up of secondary chronic headaches: the Akershus study
of chronic headache. Eur J Pain 2011; 15: 186-92.

11. Grandhi RK, Kaye AD, Abd-Elsayed A. Systematic review of ra-

23


https://doi.org/10.1186/1129-2377-16-6
https://doi.org/10.1186/1129-2377-16-6
https://doi.org/10.1186/1129-2377-16-6
https://doi.org/10.1046/j.1468-2982.1983.0304249.x
https://doi.org/10.1046/j.1468-2982.1983.0304249.x
https://doi.org/10.1046/j.1468-2982.1983.0304249.x
https://pubmed.ncbi.nlm.nih.gov/10824281/
https://pubmed.ncbi.nlm.nih.gov/10824281/
https://pubmed.ncbi.nlm.nih.gov/10824281/
http://www.ncbi.nlm.nih.gov/pubmed/23771276
http://www.ncbi.nlm.nih.gov/pubmed/23771276
http://www.ncbi.nlm.nih.gov/pubmed/23771276
http://www.ncbi.nlm.nih.gov/pubmed/23771276
https://doi.org/10.1111/j.1600-0404.2007.00962.x
https://doi.org/10.1111/j.1600-0404.2007.00962.x
https://doi.org/10.1111/j.1600-0404.2007.00962.x
https://doi.org/10.1007/s11916-001-0029-7
https://doi.org/10.1007/s11916-001-0029-7
https://doi.org/10.1007/s11916-001-0029-7
https://doi.org/10.1007/s11916-001-0026-x
https://doi.org/10.1007/s11916-001-0026-x
https://doi.org/10.1016/j.ncl.2013.11.005
https://doi.org/10.1016/j.ncl.2013.11.005
https://doi.org/10.1111/j.1533-2500.2006.00068.x
https://doi.org/10.1111/j.1533-2500.2006.00068.x
https://doi.org/10.1111/j.1533-2500.2006.00068.x
https://doi.org/10.1111/j.1533-2500.2006.00068.x
https://doi.org/10.1016/j.ejpain.2010.06.005
https://doi.org/10.1016/j.ejpain.2010.06.005
https://doi.org/10.1016/j.ejpain.2010.06.005
https://doi.org/10.1016/j.ejpain.2010.06.005
https://doi.org/10.1007/s11916-018-0673-9
https://doi.org/10.1007/s11916-018-0673-9

Goyal et al. - Interventions for cervicogenic headache

diofrequency ablation and pulsed radiofrequency for manage-
ment of cervicogenic headaches. Curr Pain Headache Rep 2018;
22:18.

12. Ng A, Wang D. Cervical facet injections in the management of
cervicogenic headaches. Curr Pain Headache Rep 2015; 19: 484.

13. Ashkenazi A, Blumenfeld A, Napchan U, Narouze S, Grosberg B,
Nett R, et al. Peripheral nerve blocks and trigger point injections
in headache management - a systematic review and suggestions
for future research. Headache 2010; 50: 943-52.

14. Inan N, Ceyhan A, Inan L, Kavaklioglu O, Alptekin A, Unal N.
C2/C3 nerve blocks and greater occipital nerve block in cervico-
genic headache treatment. Funct Neurol 2001; 16: 239-43.

15. Lauretti GR, Corréa SW, Mattos AL. Efficacy of the greater oc-
cipital nerve block for cervicogenic headache: comparing classi-
cal and subcompartmental techniques. Pain Pract 2015; 15: 654-
61.

16. Pingree M], Sole JS, O' Brien TG, Eldrige JS, Moeschler SM.
Clinical efficacy of an ultrasound-guided greater occipital nerve
block at the level of C2. Reg Anesth Pain Med 2017; 42: 99-104.

17. Ertem DH, Yilmaz I. The effects of repetitive greater occipital
nerve blocks on cervicogenic headache. Turk J Neurol 2019; 25:
82-6.

18. Slipman CW, Lipetz JS, Plastaras CT, Jackson HB, Yang ST, Mey-
er AM. Therapeutic zygapophyseal joint injections for headaches
emanating from the C2-3 joint. Am ] Phys Med Rehabil 2001;
80: 182-8.

19. Zhou L, Hud-Shakoor Z, Hennessey C, Ashkenazi A. Upper cer-
vical facet joint and spinal rami blocks for the treatment of cervi-
cogenic headache. Headache 2010; 50: 657-63.

20. Narouze SN, Provenzano DA. Sonographically guided cervical
facet nerve and joint injections: why sonography? J Ultrasound
Med 2013; 32: 1885-96.

21. Goldberg ME, Schwartzman RJ, Domsky R, Sabia M, Torjman
MC. Deep cervical plexus block for the treatment of cervicogen-
ic headache. Pain Physician 2008; 11: 849-54.

22. Wan Q, Yang H, Li X, Lin C, Ke S, Wu S, et al. Ultrasound-guid-
ed versus fluoroscopy-guided deep cervical plexus block for the
treatment of cervicogenic headache. Biomed Res Int 2017; 2017:
4654803.

23. He MW, Ni JX, Guo YN, Wang Q, Yang LQ, Liu JJ. Continuous
epidural block of the cervical vertebrae for cervicogenic head-
ache. Chin Med ] (Engl) 2009; 122: 427-30.

24. Cahana A, Van Zundert J, Macrea L, van Kleef M, Sluijter M.
Pulsed radiofrequency: current clinical and biological literature
available. Pain Med 2006; 7: 411-23.

25. Stovner L], Kolstad F, Helde G. Radiofrequency denervation of

facet joints C2-C6 in cervicogenic headache: a randomized,

24

double-blind, sham-controlled study. Cephalalgia 2004; 24: 821-
30.

26. Haspeslagh SR, Van Suijlekom HA, Lamé IE, Kessels AG, van
Kleef M, Weber WE. Randomised controlled trial of cervical ra-
diofrequency lesions as a treatment for cervicogenic headache
[ISRCTN07444684]. BMC Anesthesiol 2006; 6: 1.

27. Govind J, King W, Bailey B, Bogduk N. Radiofrequency neuroto-
my for the treatment of third occipital headache. ] Neurol Neu-
rosurg Psychiatry 2003; 74: 88-93.

28. Lee JB, Park JY, Park J, Lim DJ, Kim SD, Chung HS. Clinical effi-
cacy of radiofrequency cervical zygapophyseal neurotomy in pa-
tients with chronic cervicogenic headache. ] Korean Med Sci
2007; 22: 326-9.

29. Park SW, Park YS, Nam TK, Cho TG. The effect of radiofrequen-
cy neurotomy of lower cervical medial branches on cervicogenic
headache. ] Korean Neurosurg Soc 2011; 50: 507-11.

30. Gabrhelik T, Michalek P, Adamus M. Pulsed radiofrequency
therapy versus greater occipital nerve block in the management
of refractory cervicogenic headache - a pilot study. Prague Med
Rep 2011; 112: 279-87.

31. Halim W, Chua NH, Vissers KC. Long-term pain relief in pa-
tients with cervicogenic headaches after pulsed radiofrequency
application into the lateral atlantoaxial (C1-2) joint using an an-
terolateral approach. Pain Pract 2010; 10: 267-71.

32. Hamer JE Purath TA. Response of cervicogenic headaches and
occipital neuralgia to radiofrequency ablation of the C2 dorsal
root ganglion and/or third occipital nerve. Headache 2014; 54:
500-10.

33. Hamer JE Purath TA. Repeat RF ablation of C2 and third occipi-
tal nerves for recurrent occipital neuralgia and cervicogenic
headaches. World ] Neurosci 2016; 6: 236-42.

34. Li SJ, Feng D. Pulsed radiofrequency of the C2 dorsal root gan-
glion and epidural steroid injections for cervicogenic headache.
Neurol Sci 2019; 40: 1173-81.

35. Lee HJ, Cho HH, Nahm FS, Lee PB, Choi E. Pulsed radiofre-
quency ablation of the C2 dorsal root ganglion using a posterior
approach for treating cervicogenic headache: a retrospective
chart review. Headache 2020; 60: 2463-72.

36. Kvarstein G, Hogstrom H, Allen SM, Rosland JH. Cryoneuroly-
sis for cervicogenic headache - a double blinded randomized
controlled study. Scand J Pain 2019; 20: 39-50.

37. Mehnert MJ, Freedman MK. Update on the role of z-joint injec-
tion and radiofrequency neurotomy for cervicogenic headache.
PM R 2013; 5: 221-7.

38. Poletti CE, Sweet WH. Entrapment of the C2 root and ganglion
by the atlanto-epistrophic ligament: clinical syndrome and sur-

gical anatomy. Neurosurgery 1990; 27: 288-91.

https://doi.org/10.4097/kja.21328


https://doi.org/10.1007/s11916-018-0673-9
https://doi.org/10.1007/s11916-018-0673-9
https://doi.org/10.1007/s11916-018-0673-9
https://doi.org/10.1007/s11916-015-0484-1
https://doi.org/10.1007/s11916-015-0484-1
https://doi.org/10.1111/j.1526-4610.2010.01675.x
https://doi.org/10.1111/j.1526-4610.2010.01675.x
https://doi.org/10.1111/j.1526-4610.2010.01675.x
https://doi.org/10.1111/j.1526-4610.2010.01675.x
https://doi.org/10.1111/j.1526-4610.2010.01675.x
http://www.ncbi.nlm.nih.gov/pubmed/11769869
http://www.ncbi.nlm.nih.gov/pubmed/11769869
http://www.ncbi.nlm.nih.gov/pubmed/11769869
https://doi.org/10.1111/papr.12228
https://doi.org/10.1111/papr.12228
https://doi.org/10.1111/papr.12228
https://doi.org/10.1111/papr.12228
https://doi.org/10.1097/aap.0000000000000513
https://doi.org/10.1097/aap.0000000000000513
https://doi.org/10.1097/aap.0000000000000513
https://jag.journalagent.com/tjn/pdfs/TJN_25_2_82_86.pdf
https://jag.journalagent.com/tjn/pdfs/TJN_25_2_82_86.pdf
https://jag.journalagent.com/tjn/pdfs/TJN_25_2_82_86.pdf
https://doi.org/10.1097/00002060-200103000-00005
https://doi.org/10.1097/00002060-200103000-00005
https://doi.org/10.1097/00002060-200103000-00005
https://doi.org/10.1097/00002060-200103000-00005
https://doi.org/10.1111/j.1526-4610.2010.01623.x
https://doi.org/10.1111/j.1526-4610.2010.01623.x
https://doi.org/10.1111/j.1526-4610.2010.01623.x
https://doi.org/10.7863/ultra.32.11.1885
https://doi.org/10.7863/ultra.32.11.1885
https://doi.org/10.7863/ultra.32.11.1885
https://doi.org/10.36076/ppj.2008/11/849
https://doi.org/10.36076/ppj.2008/11/849
https://doi.org/10.36076/ppj.2008/11/849
https://doi.org/10.1155/2017/4654803
https://doi.org/10.1155/2017/4654803
https://doi.org/10.1155/2017/4654803
https://doi.org/10.1155/2017/4654803
http://www.ncbi.nlm.nih.gov/pubmed/19302749
http://www.ncbi.nlm.nih.gov/pubmed/19302749
http://www.ncbi.nlm.nih.gov/pubmed/19302749
https://doi.org/10.1111/j.1526-4637.2006.00148.x
https://doi.org/10.1111/j.1526-4637.2006.00148.x
https://doi.org/10.1111/j.1526-4637.2006.00148.x
https://doi.org/10.1111/j.1468-2982.2004.00773.x
https://doi.org/10.1111/j.1468-2982.2004.00773.x
https://doi.org/10.1111/j.1468-2982.2004.00773.x
https://doi.org/10.1111/j.1468-2982.2004.00773.x
https://doi.org/10.1186/1471-2253-6-1
https://doi.org/10.1186/1471-2253-6-1
https://doi.org/10.1186/1471-2253-6-1
https://doi.org/10.1186/1471-2253-6-1
https://doi.org/10.1136/jnnp.74.1.88
https://doi.org/10.1136/jnnp.74.1.88
https://doi.org/10.1136/jnnp.74.1.88
https://doi.org/10.3346/jkms.2007.22.2.326
https://doi.org/10.3346/jkms.2007.22.2.326
https://doi.org/10.3346/jkms.2007.22.2.326
https://doi.org/10.3346/jkms.2007.22.2.326
https://doi.org/10.3340/jkns.2011.50.6.507
https://doi.org/10.3340/jkns.2011.50.6.507
https://doi.org/10.3340/jkns.2011.50.6.507
http://www.ncbi.nlm.nih.gov/pubmed/22142523
http://www.ncbi.nlm.nih.gov/pubmed/22142523
http://www.ncbi.nlm.nih.gov/pubmed/22142523
http://www.ncbi.nlm.nih.gov/pubmed/22142523
https://doi.org/10.1111/j.1533-2500.2010.00360.x
https://doi.org/10.1111/j.1533-2500.2010.00360.x
https://doi.org/10.1111/j.1533-2500.2010.00360.x
https://doi.org/10.1111/j.1533-2500.2010.00360.x
https://doi.org/10.1111/head.12295
https://doi.org/10.1111/head.12295
https://doi.org/10.1111/head.12295
https://doi.org/10.1111/head.12295
https://doi.org/10.4236/wjns.2016.64029
https://doi.org/10.4236/wjns.2016.64029
https://doi.org/10.4236/wjns.2016.64029
https://doi.org/10.1007/s10072-019-03782-x
https://doi.org/10.1007/s10072-019-03782-x
https://doi.org/10.1007/s10072-019-03782-x
https://doi.org/10.1111/head.13759
https://doi.org/10.1111/head.13759
https://doi.org/10.1111/head.13759
https://doi.org/10.1111/head.13759
https://doi.org/10.1515/sjpain-2019-0086
https://doi.org/10.1515/sjpain-2019-0086
https://doi.org/10.1515/sjpain-2019-0086
https://doi.org/10.1016/j.pmrj.2013.01.001
https://doi.org/10.1016/j.pmrj.2013.01.001
https://doi.org/10.1016/j.pmrj.2013.01.001
https://doi.org/10.1227/00006123-199008000-00019
https://doi.org/10.1227/00006123-199008000-00019
https://doi.org/10.1227/00006123-199008000-00019
https://doi.org/10.1227/00006123-199008000-00019

	Introduction 
	Materials and Methods 
	Study design 
	Literature search strategy 
	Assessment of risk of bias in individual studies 
	Data extraction 

	Results 
	Discussion 
	Occipital nerve blocks (GON, LON) 
	Facet joint injections 
	AA joint intraarticular injection 
	Deep cervical plexus block 
	Continuous cervical epidural block  
	Radiofrequency ablation 
	Cryoneurolysis 

	Funding 
	Conflicts of Interest 
	Author Contributions 
	ORCID 
	References 

