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Background: Recent evidence has shown that some cases of occipital neuralgia
are attributable to musculofascial compression of the greater occipital nerve and
improve with neurolysis. A mechanical interaction at the intersection of the
nerve and the occipital artery may also be capable of producing neuralgia,
although that mechanism remains one theoretical possibility among several.
The authors evaluated the possibility of unrecognized vasculitis of the occipital
artery as a potential mechanism of occipital neuralgia arising from the occipital
artery/greater occipital nerve junction.
Methods: Twenty-five patients with preoperatively documented bilateral occip-
ital neuralgia–related chronic headaches underwent peripheral nerve surgery
with decompression of the greater occipital nerve bilaterally, including the area
of its intersection with the occipital artery. In 15 patients, a 2-cm segment of the
occipital artery was excised and submitted for pathologic evaluation. All patients
were evaluated intraoperatively for evidence of arterially mediated greater oc-
cipital nerve compression, and the configuration of the nerve-vessel intersection
was noted.
Results: None of the 15 specimens submitted for pathologic evaluation showed
vasculitis. Intraoperatively, all 50 sites examined showed an intimate physical
association between the occipital artery and greater occipital nerve.
Conclusions: Surgical specimens from this first in vivo study provided no histologic
evidence of vasculitis as a cause of greater occipital nerve irritation at the occipital
artery/greater occipital nerve junction in patients with chronic headaches caused
by occipital neuralgia. Based on these findings, mechanical (and not primary
inflammatory) irritation of the nerve by the occipital artery remains an important
theoretical cause for otherwise idiopathic cases. The authors have adopted an
operative technique that includes physical separation of the nerve-artery intersec-
tion (in addition to musculofascial neurolysis) for a more thorough surgical treat-
ment of occipital neuralgia. (Plast. Reconstr. Surg. 128: 908, 2011.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

Occipital neuralgia is a headache syndrome
characterized by paroxysmal or continuous
lancinating pain in the posterior scalp (in

the dermatomes of the greater, lesser, and/or dor-
sal occipital nerves), which may or may not include
an element of frontal spread. Although not as
common as other headache types, it has been his-
torically underrecognized as a cause of frequent,

often severe headaches. However, recent years
have seen an improvement in the treatment for
this condition because of a greater understanding
of the anatomical basis for this nerve-related pain.
Many occipital “migraines” and other headache
types previously thought to be central in origin are
now beginning to be understood as neuralgic pain
caused by a demonstrable irritation of the occip-
ital nerves (as defined by localized tenderness and
response to anesthetic blocks or botulinum toxin)
at defined anatomical locations. Causes that have
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been so far reported in the literature include prox-
imal irritation of the C1/C2 nerve roots by bony
arthrosis, intracranial arteriovenous malforma-
tions or aberrant vasculature, perineural tumors,
occipital involvement of temporal arteritis, and
others.1–5 However, the majority of cases of med-
ically refractory occipital neuralgia appear to be
attributable to a compression mechanism involv-
ing the more distal greater occipital nerve proper
as it courses through a variety of tight musculo-
fascial “tunnels” in its course from its deep origin
toward the superficial scalp,6 and surgical decom-
pression of these tunnels has been shown to re-
lieve the pain of occipital neuralgia.7,8 Recent ca-
daveric studies by Shimizu and colleagues have
postulated that the point of intersection between
the greater occipital nerve and the occipital artery
(Fig. 1) may be an additional generator of occip-
ital neuralgia in otherwise idiopathic cases,9 by
mechanical compression of the artery on the
nerve; however, to date there has been no study in
patients with diagnosed occipital neuralgia to pro-
vide evidence for this hypothesis or to rule out
other possible mechanisms.

Separately, it is well known that the prevalence
of headaches is significantly increased among pa-
tients with vasculitic disorders such as lupus and
Behçet syndrome10–16 and with disorders such as
Raynaud phenomenon,17–23 which are themselves
often associated with the presence of vasculitis.
There have, in fact, been documented cases of
temporal arteritis producing occipital neuralgia
by means of occipital artery involvement.1,24,25

However, to this point, there has been no discus-
sion in the literature of whether otherwise idio-
pathic cases of occipital neuralgia may actually
be explained by vasculitis of the occipital artery
rather than, or in addition to, a mechanical nerve-
artery compression mechanism. Given the inti-
mate anatomical association of the occipital artery
and greater occipital nerve and the high preva-
lence of headaches among patients with vasculit-
ides, the present study was undertaken in an at-
tempt to seek evidence either for or against the
possibility that occipital artery vasculitis is an un-
recognized cause of occipital neuralgia arising
from the occipital artery/greater occipital nerve
intersection.

PATIENTS AND METHODS
Twenty-five surgical candidates were diagnosed

preoperatively with bilateral occipital neuralgia and
selected for surgical treatment according to criteria
and algorithms published previously.8 Greater oc-
cipital nerve decompression surgery was performed

by the senior author (I.D.) according to a previously
published technique8 that routinely includes in-
spection of the occipital artery/greater occipital
nerve intersection and separation of the nerve and
artery, with segmental excision and ligation of the
occipital vessels in instances where they are ob-
served to be compressing the greater occipital
nerve. In all 25 cases, bilateral greater occipital
nerve decompression included the site of the oc-
cipital artery/greater occipital nerve intersection
(Fig. 1), and the anatomy of the junction was
noted for reference. In the first 15 of these 25
patients, a 2-cm segment of the occipital artery at
its junction with the greater occipital nerve (1 cm
on either side of the junction) was submitted for
pathologic evaluation rather than being discarded

Fig. 1. (Above) Intraoperative view of the intersection of the oc-
cipital artery and greater occipital nerve. A forceps holds the ar-
tery; one branch goes behind the nerve. The other branch splits
the nerve and continues in front of it. (Below) Detail of the occip-
ital artery/greater occipital nerve intersection displaying an inti-
mate anatomical relationship. The artery travels transversely be-
tween the two small retractors, piercing the nerve. The nerve is
oriented superoinferiorly.
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in the usual fashion. Specimens were fixed in for-
malin, serially sectioned, chemically stained, and
reviewed by a senior staff pathologist specifically
for the presence of vasculitis. After results for 15
cases were received, data were felt to be conclusive
and the submission of specimens was terminated
to avoid unnecessary expenditure.

RESULTS
None of the 15 specimens submitted for patho-

logic evaluation showed evidence of vasculitis (Fig.
2). As ancillary data, the nerve-artery anatomy of the
biopsy site was noted in each case. All 25 patients
showed an intersection point between the occipital
artery and the greater occipital nerve. Of 50 sites
examined, 47 had the nerve anterior and three pos-
terior to the occipital artery. The path of the occip-

ital vein matched that of the artery in all but five sites,
where one branch coursed anterior and the other
branch posterior to the nerve. Seven sites were noted
to have small arterial branches, at the intersection or
immediately distal to it, piercing the greater occipital
nerve.

DISCUSSION
It has been made clear through anatomical,6,26–28

dynamic,29 and clinical studies7,30–32 that musculofas-
cial structures can produce compression of the
occipital nerve, leading to the clinical syndrome of
occipital neuralgia, and that decompression of
these structures may reverse the syndrome. What
has been previously proposed on an anatomical
basis9,27,33 but remains somewhat less clinically
clear is whether occipital artery mechanical com-
pression of the greater occipital nerve (e.g., by
vasodilation or pulsation) may be the cause of
occipital neuralgia in otherwise idiopathic cases.
Although pure mechanical compression of the
greater occipital nerve by the occipital artery is an
intuitive theory, the possibility must also be con-
sidered that the intimately associated nerve and
artery may interact pathologically by means of dif-
ferent mechanisms.

Of particular interest along this train of thought
would be unrecognized occipital artery vasculitis
contributing to greater occipital nerve irritation.
Vasculitis makes sense as a proposed pathophysio-
logic mechanism not only because of the close prox-
imity of the occipital artery to the greater occipital
nerve, but because of the known potential for in-
flammatory vasculitides such as temporal arteritis to
spread on occasion to involve the occipital artery,
producing occipital neuralgia.1,24,25 Furthermore,
the frequency of chronic headaches in populations
with inflammatory vasculitides such as systemic lupus
erythematosus and Behçet syndrome is empirically
noted to be increased significantly above that of the
normal population.10–16,34 The association between
migraine headaches and Raynaud phenomenon, it-
self a frequent corollary of vasculitic disease, is also
well known.19–23,35

The aim of this study was to search for evi-
dence either in support of or against the possibility
that vasculitis might be an unrecognized cause of
occipital neuralgia emanating from the occipital
artery/greater occipital nerve junction. Impor-
tantly, this is the first study to examine tissue from
living patients with documented occipital neural-
gia for evidence of vasculitis. Although limited by
sample size and the necessity (imposed by the
involvement of living patients) to minimize the
size of our biopsy specimen, this preliminary result

Fig. 2. Representative pathologic slides of the occipital artery,
excised at its junction with the greater occipital nerve. The artery
demonstrates normal appearance and architecture. The base-
ment membrane is intact and there is an absence of leukocytic
infiltration of the vessel wall. There is no histologic evidence of
vasculitis. (Above) Hematoxylin and eosin stain. (Below) Elastin
stain; original magnification, �40.
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is a negative one in that no surgical specimens of
the occipital artery from our series showed evi-
dence of vasculitis. The significance of this nega-
tive result is appreciated when viewed in context
of the efforts of Shimizu and colleagues,9 who also
questioned whether interaction of the nerve and
artery at their intersection contributes to the clin-
ical picture of occipital neuralgia and in cadaveric
studies and were able to demonstrate a consistent
crossover point between nerve and artery with an
indentation of the nerve in the region of contact.
Their findings lead to the logical proposal that
mechanical impingement of nerve by artery is the
likely mechanism of a pathologic interaction be-
tween the two, but do not account for the possible
alternative mechanism of vasculitis at the junction.
Our new data encourage further investigation into
the premise of a mechanically produced and sur-
gically treatable mechanism by effectively ruling
out the possibility of a vasculitic mechanism (which
presumably would be best treated pharmacologi-
cally) in the majority of cases. This mechanism for
occipital neuralgia would be consistent with the al-
ready clinically accepted paradigm of vascular com-
pression leading to neuralgic pain in other similar
disorders, such as trigeminal neuralgia, where mi-
crovascular decompression is a proven modality for
relieving pain and reversing disease features.36

This small study was designed specifically to
evaluate the hypothesis that vasculitis may be a
generator of neuralgia at the occipital artery/
greater occipital nerve junction, where a mechan-
ical interaction (proposed by other investigators)
was the null hypothesis. It is not an outcomes study
meant to evaluate the effectiveness of mechanical
decompression of the junction. As such, our con-
clusions from this work about the actual nature of
any pathologic interaction between the occipital
artery and greater occipital nerve are a reversion
to the null hypothesis, made in light of our neg-
ative results. The proposed mechanical compres-
sion mechanism at the occipital artery/greater oc-
cipital nerve junction therefore remains theoretical
but gains theoretical weight by the elimination of
a competing hypothesis. The possibility of a me-
chanical compression mechanism at the occipital
artery/greater occipital nerve junction makes un-
derstanding and appreciation of anatomical vari-
ations of the occipital artery and possible com-
pression points of the greater occipital nerve27

important for peripheral nerve surgeons and sug-
gests that comprehensive surgical decompression
of the occipital nerve should include intraopera-
tive evaluation and separation of the nerve-artery
intersection site within the trapezial tunnel.

CONCLUSIONS
Pathologic analysis of occipital artery speci-

mens from our patients with preoperatively diag-
nosed occipital neuralgia provided no histologic
evidence for vasculitis as the direct cause of head-
aches. Anatomical observations of the occipital
artery/greater occipital nerve intersection in our
series show an intimate physical association in all
cases and several variations in the structure of the
junction, including instances where the nerve is
pierced by an artery. Along with other reports,8,9,33

our results suggest that mechanical (and not primary
inflammatory) irritation of the greater occipital
nerve by the occipital artery remains an important
theoretical cause of otherwise idiopathic occipital
neuralgia. Therefore, in patients intraoperatively
found to have an intimate connection between
nerve and artery, it is our practice8 to use an oper-
ative technique that includes routine separation of
the artery from the nerve (in addition to standard
musculofascial neurolysis) to achieve the most thor-
ough mechanical decompression possible in the sur-
gical treatment of occipital neuralgia.
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Giant cell arteritis presenting as occipital neuralgia. Clin Exp
Rheumatol. 2001;19:479.

25. Albornoz MA, Sharit S, Myers AR. Multi-vessel biopsy-proven
giant cell arteritis involving the occipital and temporal ar-
teries. J Clin Rheumatol. 1997;3:227–229.

26. Austad ED. The anatomy of the greater occipital nerve: Im-
plications for the etiology of migraine headaches (Discus-
sion). Plast Reconstr Surg. 2004;113:698–700.

27. Janis JE, Hatef DA, Ducic I, et al. The anatomy of the greater
occipital nerve: Part II. Compression point topography. Plast
Reconstr Surg. 2010;126:1563–1572.

28. Ducic I, Moriarty M, Al-Attar A. Anatomical variations of the
occipital nerves: Implications for the treatment of chronic
headaches. Plast Reconstr Surg. 2009;123:859–863; discussion
864.

29. Vital JM, Grenier F, Dautheribes M, Baspeyre H, Lavi-
gnolle B, Sénégas J. An anatomic and dynamic study of the
greater occipital nerve (n. of Arnold): Applications to the
treatment of Arnold’s neuralgia. Surg Radiol Anat. 1989;
11:205–210.

30. Guyuron B, Kriegler JS, Davis J, Amini SB. Comprehensive
surgical treatment of migraine headaches. Plast Reconstr Surg.
2005;115:1–9.

31. Gille O, Lavignolle B, Vital JM. Surgical treatment of greater
occipital neuralgia by neurolysis of the greater occipital
nerve and sectioning of the inferior oblique muscle. Spine
(Phila Pa 1976) 2004;29:828–832.

32. Ducic I, Hartmann EC, Larson EE. Indications and outcomes
for surgical treatment of patients with chronic migraine
headaches caused by occipital neuralgia. Plast Reconstr Surg.
2009;123:1453–1461.

33. Janis JE, Hatef DA, Reece EM, McCluskey PD, Schaub TA,
Guyuron B. Neurovascular compression of the greater oc-
cipital nerve: Implications for migraine headaches. Plast Re-
constr Surg. 2010;126:1996–2001.

34. Kidd D. The prevalence of headache in Behçet’s syndrome.
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