
GENERAL RECONSTRUCTION
Surgical Management of Occipital Neuralgia
A Systematic Review of the Literature
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Background:Occipital neuralgia (ON) is a primary headache disorder character-
ized by severe, paroxysmal, shooting or stabbing pain in the distribution of the
greater occipital, lesser occipital, and/or third occipital nerves. Both medical
and surgical options exist for treating headaches related to ON. The purposes
of this study are to summarize the current state of surgical ON management
through a systematic review of the literature and, in doing so, objectively identify
future directions of investigation.
Methods: We performed a systematic review of primary literature on surgical
management for ON of at least level IVevidence. Included studies were analyzed
for level of evidence, therapeutic intervention, study design, sample size,
follow-up duration, outcomes measured, results, and risk of bias.
Results: Twenty-two studies met the inclusion criteria. All 22 studies used
patient-reported pain scores as an outcome metric. Other outcome metrics in-
cluded complication rates (7 studies; 32%), patient satisfaction (7 studies;
32%), quality of life (7 studies; 18%), and analgesic usage (3 studies; 14%).
Using the ROBINS-I tool for risk of bias in nonrandomized studies, 7 studies
(32%) were found to be at critical risk of bias, whereas the remaining 15 studies
(68%) were found to be at serious risk of bias.
Conclusions: Greater occipital nerve decompression seems to be a useful treat-
ment modality for medically refractory ON, but further prospective, randomized
data are required.

Key Words: occipital neuralgia, occipital headache, occipital migraine, migraine
surgery, occipital nerve, nerve decompression, nerve ablation, nerve stimulation,
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O ccipital neuralgia (ON) is a primary headache disorder character-
ized by severe, paroxysmal, shooting, or stabbing pain in the dis-

tribution of the greater occipital (GON), lesser occipital (LON), and/or
third occipital nerves.1 Pain can be associated with dysesthesia or
allodynia and is often accompanied by tenderness over the affected
nerve(s).1 Careful history taking with an emphasis on the time course
and quality of the pain can help to distinguish ON from migraine head-
ache without aura (Table 1).1 This distinction is significant from the
clinical and research perspectives, as ON differs from migraine in both
etiology and treatment.2 It is hypothesized that in ON, compression of
the occipital nerves, both extracranial and intracranial, gives rise to
symptoms.3 Several anatomic studies have identified compression
points along affected nerves that when decompressed have resulted in
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abrupt symptom relief.3–7 Although the etiology of these compression
points remains unknown, case series and reports have cited head
trauma, whiplash injury or other neck trauma, vascular compression,
primary tumors, and local effects of systemic disease as potential
sources of compression.8–10

Both medical and surgical options exist for treating headaches
related to ON. Conservative management includes physiotherapy, cryo-
therapy, and antiepileptics including carbamazepine.8,11,12 Procedural
options include transcutaneous stimulation, percutaneous nerve blocks,
botulinum toxin A injections, and pulsed radiofrequency (PRF).11,12

Surgically, more invasive techniques including cervical nerve
gangliectomy are now rarely performed given the more recently re-
ported success of occipital nerve decompression.3,13,14

The multitude of treatment options for ON is reflected by the di-
verse array of literature on the topic. Despite increasing interest, there
has yet to be a comprehensive review of the surgical treatment options
for ON management. The purposes of this study are therefore to sum-
marize the current state of surgical ON management through a system-
atic review of the literature and, in doing so, to objectively identify
future directions of investigation.
METHODS

Search Methodology
A systematic review of the current literature on treatment of ON

from September 1994 to September 2019 was conducted using the
MEDLINE database according to Preferred Reporting Items for Sys-
tematic Reviews andMeta-Analysis guidelines.15 Search terms used in-
cluded “occipital neuralgia,” “occipital nerve decompression,”
“occipital nerve ablation,” “occipital neuralgia Botox,” “occipital neu-
ralgia abortive treatment,” and “occipital neuralgia surgery.” Articles
were screened for relevance in a stepwise fashion, moving from title
to abstract and ultimately to the full text. References from selected arti-
cles were additionally queried for other relevant studies.

Selection Criteria
In order to be selected for analysis, articles were required to meet

the following inclusion criteria:
1. Original research investigating outcomes after surgical treatment of

ON or a meta-analysis of such research
2. Subjects selected exclusively from patients with ON and not another

headache disorder as defined by International Classification of Head-
ache Disorders (ICHD-3) criteria1

3. Research or meta-analysis including level IV or more robust evi-
dence as defined by the American Society of Plastic Surgeons16

4. Full-text article available in English
Importantly, there is a certain degree of heterogeneity in the no-

menclature used for ON in the scientific literature. For example, several
studies use the term “chronic occipital headache” to describe symptoms
that meet ON criteria based on the ICHD-3. As such, when evaluating
articles for inclusion based on criteria 2, both the patients' stated diagno-
sis and defining symptoms were taken into account and studies in
nals of Plastic Surgery • Volume 86, Supplement 2, March 2021
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TABLE 1. Comparison of ICHD-3 Diagnostic Criteria for ON and
Migraine Headache Without Aura

Characteristic ON
Migraine Headache

Without Aura

Laterality Unilateral Unilateral or bilateral
Duration Paroxysmal, attacks last seconds

to minutes
4–72 h*

Intensity Severe Moderate or severe
Quality Stabbing, shooting, sharp Pulsatile
Associated
symptoms

Tenderness over occipital nerve,
allodynia or dysesthesia in
response to innocuous scalp
stimulation (ie, hair combing)

Nausea, vomiting,
photophobia,
phonophobia

*Diagnostic duration refers to untreated migraines.

Annals of Plastic Surgery • Volume 86, Supplement 2, March 2021 Surgical Management of Occipital Neuralgia
which the defining symptoms were consistent with the ICHD-3 defini-
tion of ON were included regardless of the stated diagnosis.

Data Collection and Analysis
Included studies were analyzed for level of evidence, therapeutic

intervention, study design, sample size, follow-up duration, outcomes
measured, results, and risk of bias. Level of evidence was determined
FIGURE 1. Flow diagram for literature search according to Preferred
guidelines.
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using the American Society of Plastic Surgeons guidelines.16 Level of
bias was determined by 2 of the authors independently using the Risk
of Bias In Non-Randomized Studies of Interventions (ROBINS-I)
tool.17 All data analyses were performed using SPSS version 24.0
(IBM, Armonk, New York).

RESULTS
Twenty-two studies met the inclusion criteria (Fig. 1).11,14,18–38

Two articles14,32 (9%) presented level II evidence, 1 article11 (5%) pre-
sented level III evidence, and 19 articles14,18–20,22–31,33–38 (90%) pre-
sented level IV evidence. There were no level I articles meeting the
inclusion criteria. The number of patients enrolled ranged from 2 to
111, in total capturing 766 patients. Average duration of follow-up
ranged from 3 to 67 months. Fifteen studies evaluated interventions
on the GON and/or LON (Table 2),11,14,18–21,23–31 whereas 7 studies
evaluated interventions on the C2 nerve root (Table 3).32–38 Interventions
included decompression,11,14,18–20,22,32–35 ablation (radiofrequency and
cryoablation),23–27,36–38 and stimulation.28–31 All 22 studies used
patient-reported pain scores as an outcome metric. Other outcome met-
rics included complication rates (7 studies; 32%),11,24,26,28,33–35 patient
satisfaction (7 studies; 32%),22,25,29,30,35,37,38 quality of life (4 studies;
18%),18,22,30,37 and analgesic usage (3 studies; 14%).25,29,31

Using the ROBINS-I tool for risk of bias in nonrandomized stud-
ies, 7 studies (32%)11,18,20,27,29,30,34 were found to be at critical risk of
bias, whereas the remaining 15 studies (68%)14,19,21,23–26,31–33,36–38

were found to be at serious risk of bias (Fig. 2). Of the 7 factors ana-
lyzed with the ROBINS-I tool, the 2 that increased the risk of bias for
Reporting Items for Systematic Reviews and Meta-Analyses
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the greatest number of articles were the method of outcomes measure-
ment followed by confounding variables. Regarding outcomes, 2 of
the included articles were found to be at critical risk of bias, whereas
the remaining 20 articles were found to be at serious risk of bias. In this
context, critical risk refers to studies in which outcomes between the 2
groups are different enough to preclude meaningful comparison,
whereas serious risk refers to studies in which the outcomes measured
were subjective (ie, pain improvement). Regarding confounding, 5 arti-
cles were found to be at critical risk, 4 at severe risk, and 12 at moderate
risk of bias. Here critical risk refers to study designs in which confound-
ing is inherently not controllable, serious risk refers to studies in which
attempts to control for confounders are expected to be insufficient, and
moderate risk refers to studies in which attempts to control for con-
founders are expected to sufficiently account for serious confounders.

GON and/or LON Intervention
Every treatment targeting the named occipital nerves fell into 1

of 3 categories: decompression, ablation, and stimulation. Five articles
investigated decompression.14,18–20,25 In the highest level of evidence
study from this group, Jose et al14 demonstrated that GON decompres-
sion decreased mean ON pain intensity from 7.18 ± 1.33 to 1.73 ± 1.95.
Six articles studied ablation, including radiofrequency ablation and
cryoablation.11,21,23,24,26,27 In the largest of these studies, a series of
111 patients found that PRF had a cure rate of 50% compared with
62.2% in the Botox group (P = 0.669).11 In this series, PRF was asso-
ciated with 2 major complications: 1 death and 1 permanent hemiple-
gia. Four articles reported outcomes from GON stimulation.28–31 The
largest series in this group found an overall success rate of 85%, with
an average visual analog scale (VAS) score decreased from 7.4 ± 1.7
to 2.9 ± 1.7.28

Cervical Spinal Nerve Intervention
Interventions involving the cervical spinal nerves include de-

compressive and ablative techniques. In the largest of these studies en-
rolling 68 patients, Choi et al33 found that C2 ganglion decompression
led to therapeutic success, as defined by >50% reduction in
patient-reported preoperative pain without analgesia use, in 70% of pa-
tients at 2.5-year follow-up. Four studies reported outcomes after cervi-
cal spinal nerve resection or ablation, the largest of which found that
cervical dorsal rhizotomy provided full pain relief in 64% of patients,
partial relief in 20%, and no relief in 16% at 5-year follow-up.35
DISCUSSION
Although surgical approaches to ON have been reported as early

as the 1960s and anatomic and diagnostic studies related to ON patho-
physiology have recently seen a resurgence in the Plastic Surgery liter-
ature, consensus has yet to be reached regarding the optimal approach
to treating patients experiencing these headaches.4,39–41 The purposes
of this study were to define the current state of the evidence for surgical
treatment of ON and to identify future opportunities for research related
to ON management.

In 2005, Guyuron et al42 published one of the first randomized,
controlled trials on compression point release for migraine surgery: in
100 patients, randomized to surgical release versus nonoperative man-
agement for migraine headaches, surgical intervention resulted in sig-
nificant symptom reduction in 92% of patients compared with 16%
of control patients (P < 0.001). This studywas soon followed by another
RCT, this time comparing surgical decompression with sham surgery
for migraine treatment in 75 patients and finding significant symptom
reduction in 84% of surgery patients versus 58% of sham patients
(P < 0.05).43 More recently, Guyuron and Pourtaheri44 have published
on the use of fat grafting as a successful adjunct for surgically refractory
© 2021 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 2. Risk of bias assessment using the ROBINS-I scale for nonrandomized studies.
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migraine headaches. Notably, the patients in question in all these studies
had migraines, not ON, which is a distinct headache entity with differ-
ent treatment responses.2 In addition, the patients included in these
studies had heterogeneous pain foci including frontal, temporal, and
© 2021 Wolters Kluwer Health, Inc. All rights reserved.
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occipital pain. Nevertheless, these studies were foundational in estab-
lishing the plastic surgeon's role in treating refractory headache pain.

In 2009, Ducic et al21 reported their results for 206 patients with
neurologist-diagnosed ON who underwent GON and/or LON
www.annalsplasticsurgery.com S329

ealth, Inc. All rights reserved.

http://www.annalsplasticsurgery.com


Robinson et al Annals of Plastic Surgery • Volume 86, Supplement 2, March 2021
decompression with or without neurectomy. In this cohort, surgery re-
sulted in an average pain reduction of 6 points on the VAS over at least
12 months of follow-up (P < 0.0001).21 Several smaller retrospective
cohorts have published similar results after decompression surgery,
with symptom improvement rates between 81% and 96%.9,19,45,46

As the literature on ON decompression has grown, several ana-
tomic and technical nuances have emerged. In reviewing their data on
229 patients undergoing occipital decompression for ON pain, Lee
et al45 found that removing the third occipital nerve, which is commonly
encountered during the dissection for GON decompression, had no im-
pact on symptom reduction or rate of neuroma formation.Moreover, for
patients experiencing recurrent occipital pain after GON decompres-
sion, retrospective data from 71 patients by Ducic et al22 found that
GON neurectomy was associated with an average decrease in Migraine
Headache Index Scores of 63% (P < 0.001).

Ultimately, only 22 articles met the inclusion criteria out of the
more than 350 titles reviewed, all of which were found to have at least
severe concern for bias. This finding highlights a substantial lack of
high-level evidence on ON-specific management. Additional prospec-
tive cohort studies and randomized controlled trials assessing medical,
office-based procedural, and operative treatment approaches for ON
would be an important contribution to the literature on this condition.
A specific research topic that may prove useful in guiding management
includes the cost-effectiveness of attempting medical or office-based
procedural interventions before progressing to operative intervention
versus proceeding directly to operative intervention in select patients.

In conducting future research, it is critical to include rigorous
guidelines for distinguishing between occipital neuralgia and occipital
migraine or other headache disorders. Current studies use conflicting
definitions of these disease states, which makes meaningful compari-
son between patient populations difficult. This discrepancy in part re-
flects an ongoing disagreement between surgeons currently offering
surgery for a variety of headache disorders. Future studies focused on
identifying specific predictors of a positive response to surgery with
the goal of more precisely defining surgical candidacy would be helpful
in this regard.

This study is limited by the low level of evidence and significant
risk of bias of most of the articles meeting the inclusion criteria, which
reduces its generalizability and highlights the need for additional
high-level research on this topic. Those articles meeting the inclusion
criteria used heterogeneous metrics for reporting their results, which
in most instances impedes direct comparison.
CONCLUSIONS
A systematic review of high-level-of-evidence articles on ON

treatment identified peripheral nerve decompression, ablation, and
stimulation as useful therapeutic options for medically refractory occip-
ital pain. Importantly, there is a paucity of high-level, low-bias evidence
on this topic. These results highlight the importance of well-designed
prospective, randomized studies to further elucidate the benefits of op-
erative release that have been reported in case series. Moving forward,
these studies, in addition to cost-effectiveness analysis and critical clar-
ification of the specific disease processes being treated, will help ad-
vance the care of these challenging conditions.
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