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◗ Pain of Cranial Nerve and Cervical Nerve
Origin Other Than Primary Neuralgias
Nikolai Bogduk

C2 OR C3 NERVE COMPRESSION

International Headache Society (IHS) code and diag-
nosis: 13.12 Constant pain caused by compression, irri-
tation, or distortion of cranial nerves or upper cervical
roots by structural lesions

WHO code and diagnosis: G44.848
Short description: Headaches caused by a lesion that

compresses or otherwise compromises the C2 or C3
spinal nerves or their roots. The majority of reported
cases, however, have involved the C2 nerve.

Other terms: C2 neuralgia

ANATOMY AND PATHOLOGY

The C3 spinal nerve occupies a typical intervertebral fora-
men and is vulnerable to any of the causes of foraminal
stenosis: disc herniation, spondylosis, zygapophysial os-
teoarthrosis, etc. However, such disorders are relatively
uncommon at the C2 to C3 level.

The C2 spinal nerve is relatively immune to entrapment
or compression because, unlike the typical spinal nerves,
it does not run in an intervertebral foramen. Consequently,
it is not subject to the hazards of intervertebral disc herni-
ation or spondylosis. Nor is it vulnerable to compression
during extension injuries of the neck because the height of
the articular pillars of C1 and C2 protects it from compres-
sion by the posterior arch of the atlas (6). The C2 nerve runs
behind the lateral atlantoaxial joint, resting on its capsule
(7,8) (Fig. 126-1). Inflammatory or other disorders of the
joint may result in the nerve becoming incorporated in the
fibrotic changes of chronic inflammation (40,64).

Otherwise, the C2 spinal nerve and its roots are sur-
rounded by a sleeve of dura mater and a plexus of epiradic-
ular veins, lesions of which can compromise the nerve.
These include meningioma (51) and neurinoma (40), but
most reported cases have involved vascular abnormalities

ranging from single or densely interwoven dilated veins
surrounding the C2 spinal nerve and its roots (39) to
U-shaped arterial loops or angiomas compressing the C2
dorsal root ganglion (31,39,40). Nerves affected by vascu-
lar abnormalities exhibit a variety of features indicative
of neuropathy, such as myelin breakdown, chronic hemor-
rhage, axon degeneration and regeneration, and increased
endoneurial and pericapsular connective tissue (39). It
is not clear, however, whether the vascular abnormality
causes these neuropathic changes or is only coincident
with them.

PATHOPHYSIOLOGY

The pathophysiology of C2 neuralgia is unknown, but the
neuralgic quality of pain strongly implies a neurogenic ba-
sis. Ectopic, nociceptive impulses could be generated by
ischemia or mechanical compression of the dorsal root
ganglion.

CLINICAL FEATURES

IHS diagnostic criteria for compression of cervi-
cal nerves (Revised International Classification of
Headache Disorders [ICHD II]) (30)

A. Constant and/or jabbing pain in the territory supplied
by a cervical nerve, fulfilling criteria C and D.

B. Evidence of compression, irritation, or distortion of the
appropriate nerve.

C. Pain and compression, irritation, or distortion occur
simultaneously and correspond in location.

D. Pain is relieved by removal of the cause of compression,
irritation, or distortion.

C2 neuralgia is a distinctive condition characterized
by intermittent, lancinating pain in the occipital region
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FIGURE 126-1. A posterior view of the right atlantoaxial region,
showing the relationship of the C2 ganglion (g) and ventral ramus
(vr) to the posterior aspect of the lateral atlantoaxial joint. The
dural sac has been opened posteriorly to show the upper end of
the spinal cord (SC), the C2 and C3 nerve roots, and the roots
of the accessory nerve (XI). The vertebral artery (va) is shown
on the left.

associated with lacrimation and ciliary injection. The pain
typically occurs in association with a background of dull
occipital pain and dull, referred pain in the temporal,
frontal, and orbital regions. Most often, this latter pain
is focused on the frontoorbital region but encompasses
all three regions when severe. The distinguishing feature
of this condition is a cutting or tearing sensation in the
occipital region, which is the hallmark of its neurogenic
basis.

The frequency of attacks varies from four to five per
day to two to seven per week, alternating with pain-free
intervals of days, weeks, or months (39,40). Approximately
75% of patients suffer the associated features of ipsilateral
conjunctival and ciliary injection and lacrimation (39,40).
Blurred vision, rhinorrhea, and dizziness are less common
accompaniments. Neurologic examination is normal. In
particular, hypoaesthesia in the territory of the trigeminal
or cervical nerves is not present.

C2 neuralgia is distinguished from occipital neural-
gia and referred pain from the neck by its neuro-
genic quality, its periodicity, and its association with
lacrimation and ciliary injection. The latter association
has attracted the appellation of clusterlike headache
(51).

The cardinal diagnostic feature is complete relief of
pain following local anaesthetic blockade of the suspected
nerve root, typically the C2 spinal nerve, but occasionally
the C3 nerve. These blocks are performed under radio-
logic control and employ discrete amounts (0.6 to 0.8 mL)
of long-acting local anaesthetic to block the target nerve
selectively (40).

Plain radiographs, computed tomography (CT), myelo-
CT, or myelography reveal no suggestion of these lesions.
No provocative test reveals arterial lesions (39), but in most
patients with venous lesions, challenge with 0.8 mg nitro-
glycerin provokes an attack of pain, and conversely, inhala-
tion of 100% O2 at 10 L/min for 5 minutes relieves the pain
(39).

MANAGEMENT

There is no evidence that C2 neuralgia responds to phar-
macotherapy (39). Surgery appears to be the only defini-
tive means of treatment. Nerves entrapped by scarring
may be liberated (64); meningiomas may be excised (51).
With respect to vascular lesions, resection of the vascular
abnormality alone does not reliably relieve the pain; re-
section or thermocoagulation of the nerve appears to be
necessary to guarantee relief of pain (39). However, data
on long-term outcomes after thermocoagulation have not
been published.

ACUTE HERPES ZOSTER

IHS code and diagnosis: 13.15.1 Head or facial pain at-
tributed to acute herpes zoster

WHO code and diagnosis: G44.881
Short description: pain in the head or face associated

with acute herpes zoster infection

EPIDEMIOLOGY

Herpes zoster affects between one and three people per
1000 population per year (33,42,43,68). The disease can
affect any age group but is more frequent in the elderly
(42,66,68) and in patients who are immunocompromised
(44,66).

ANATOMY AND PATHOLOGY

Herpes zoster is a disease of dorsal root ganglia character-
ized by a vesicular eruption in the affected dermatome. It
is a reactivation of a latent infection by the varicella virus
(58,66). The thoracic nerve roots are most commonly af-
fected (66), but about 12% of presentations involve the cer-
vical spinal nerves, and 13% involve the trigeminal nerve
(68). The ophthalmic division is affected in 80% of trigemi-
nal presentations. The pathology of the disease involves in-
flammation, hemorrhage, and necrosis of the affected gan-
glion and dorsal horn, with intranuclear inclusion bodies
in satellite cells and ganglion cells (58). Pathologic changes
may extend from the dorsal root ganglion into the spinal
cord or into the peripheral nerve (98).
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PATHOPHYSIOLOGY

The mechanism of pain is unknown but possibly involves
ectopic discharges from the affected dorsal root ganglion
cells (66).

CLINICAL FEATURES

IHS diagnostic criteria for herpes zoster (ICHD-II) (30)

A. Head or facial pain in the distribution of a nerve or
nerve division and fulfilling criteria C and D.

B. Herpetic eruption in the territory of the same nerve.
C. Pain precedes herpetic eruption by <7 days.
D. Pain resolves within 3 months.

The onset of acute herpes zoster is usually heralded by
pain that precedes the vesicular eruption by a few days.
When the trigeminal or C2 ganglion is affected, the pain oc-
curs in the forehead or occipital region; however, no practi-
cal method has been found to establish the diagnosis when
pain is the only feature. The condition declares itself once
the vesicular eruption occurs. In rare instances the genic-
ulate ganglion can be affected, presenting with otalgia or
facial pain before the eruption of vesicles in the external
auditory meatus and palate (34).

The initial rash of zoster may mimic that of herpes sim-
plex, and the two conditions can be confused (78,81). If
required, the diagnosis can be established by polymerase
chain reaction of fluid taken from the vesicles (78,81).

PROGNOSIS

The usual course of herpes zoster infection is that the vesi-
cles dry out within about 1 week and heal within about
1 month (58,66). When the nasociliary nerve is affected,
uveitis, keratitis, and iridocyclitis are complications that
may threaten vision as well as cause ocular pain.

The cardinal complication is postherpetic neuralgia.
Approximately 16% of patients continue to have pain at
6 months, and 5 to 10% still have pain at 12 months (42,43,
68,81).

MANAGEMENT

The mainstay of treatment has become the administration
of oral antiviral agents, such as acyclovir, valacyclovir, or
famciclovir. All three drugs reduce acute pain, speed rash
healing, shorten the period of viral shedding, and shorten
the duration of pain, compared with placebo (22,38,43,
44,103). Guidelines recommend that these drugs be used
in patients of any age presenting with ophthalmic involve-
ment within the first 72 hours after onset of rash, and in any
patients with active zoster affecting the neck, limbs, and

perineum (41,45). A newer agent, brivudine, has proved
superior to acyclovir in reducing the period of new blister
formation and shortening the period of acute pain (67).

Antiviral therapy also decreases the subsequent inci-
dence of postherpetic neuralgia by about 80% (22,38,43,
44,103). Nevertheless, despite adequate therapy, 20% of
patients continue to suffer pain (44).

Simple analgesics are not of proven benefit for the re-
lief of pain (58,66). Tramadol, however, was superior to
placebo in a controlled study (9), and tricyclic antidepres-
sants can relieve residual pain when added to a regimen
of antiviral agent (42). Furthermore, amitriptyline reduces
the incidence of postherpetic neuralgia (10). Finally, sys-
temic steroids have been used for acute herpes zoster, par-
ticularly ophthalmic herpes, but they have no demonstra-
ble effect on reducing pain, although they do seem to help
in improving quality of life (22,44,100,102).

Sympathetic nerve blocks are advocated by some, but
the literature is devoid of sufficiently powerful controlled
trials and remains divided (2,41,42,58,66,105). For pa-
tients with severe pain, one study has shown that epidu-
ral infusion of bupivacaine and methylprednisolone over
7 days is more effective than intravenous acyclovir com-
bined with prednisolone (63). Epidural therapy also re-
duces the incidence of postherpetic neuralgia.

POSTHERPETIC NEURALGIA

IHS code and diagnosis: 13.15.2 Postherpetic neuralgia
WHO code and diagnosis: G44.847
Short description: Postherpetic neuralgia is a neuralgic

pain that persists in the affected dermatome long after
the vesicular eruption of acute herpes zoster has healed.

EPIDEMIOLOGY

About 16% of patients continue to have pain at 6 months
after the onset of herpes zoster, and between 5 and 10%
still have pain at 12 months (42,43,81). Risk factors for
postherpetic neuralgia are severe or prolonged prodromal
pain, moderate to severe acute pain, severe rash, and ad-
vanced age (11,43,44). More than 60% of patients older
than 60 years develop pain, and up to 50% or more suffer
pain lasting more than 1 year (66,96).

ANATOMY AND PATHOLOGY

The pathology of postherpetic neuralgia involves atro-
phy of the dorsal horn and cell loss, axon loss, and de-
myelination with fibrosis in the dorsal root ganglion (98).
These changes appear to be specific for patients with
pain, whereas demyelination and axon loss in the affected
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peripheral nerve occur in patients both with pain and with-
out pain (98).

PATHOPHYSIOLOGY

The pathophysiology of postherpetic pain is unknown but
may involve central deafferentation rather than mecha-
nisms in the peripheral nerves or sensory ganglia (66).

CLINICAL FEATURES

IHS diagnostic criteria for chronic postherpetic neu-
ralgia (ICHD-II) (30)

A. Head or facial pain in the distribution of nerve or nerve
division and fulfilling criteria C and D.

B. Herpetic eruption in the territory of the same nerve.
C. Pain precedes herpetic eruption by <7 days.
D. Pain persists after 3 months.

The pain is archetypical of neuralgia, characterized by
constant burning and aching with superimposed jabs of
shooting or lancinating pain. The skin of the affected der-
matome is hypoaesthetic but may involve zones of hyper-
aesthesia from which attacks of pain may be triggered
by light touch or brushing (96). Midthoracic dermatomes
and the first-division trigeminal nerve are most commonly
affected (96).

MANAGEMENT

Amitriptyline and related tricyclic antidepressants (nor-
triptyline, desipramine) have been the most widely used
and most thoroughly studied agents for the treatment of
postherpetic neuralgia. The odds ratio for these drugs hav-
ing a beneficial effect is 0.15 (92), and the number needed
to treat is between two and four (44). The recommended
regimen (for amitriptyline) is to start with 10 mg at bed-
time and progress to 25 mg to 150 mg as needed (5).
However, only between 47% and 67% of patients respond
(5,47,74).

Gabapentin has emerged as an effective agent (43,44). It
reduces pain by 33% (70,74) and provides complete relief
of pain in 16% of patients (74). For relief of pain the NNT
was 3.2 (74). The recommended regimen is 300 mg three
times a day, increasing to 1200 mg three times a day if
required (79).

Topical capsaicin provides improvement in pain in be-
tween 15% and 30% of patients (5), and the odds ratio for
relief of pain is 0.29 (92). Topical lignocaine is also effec-
tive, although the effect is only temporary (21,72,73,75).

Aspirin in diethyl ether has been shown to be effective,
particularly in ophthalmic postherpetic neuralgia (13), but
some authorities report disappointment with this therapy
(42). Problems with risk of inhalation, fire hazard, and dis-

posal limit its utility (42). Aspirin in chloroform is an al-
ternative (46,97).

For pain resistant to tricyclics and gabapentin, author-
ities recommend opioids, such as oxycodone, morphine,
or methadone (5,42,44,62,94). Morphine is more effec-
tive than tricyclics and placebo but is associated with a
greater incidence of side effects such as constipation, nau-
sea, dizziness, drowsiness, and dry mouth (69).

Intravenous lignocaine and intravenous morphine are
both more effective than placebo for relieving pain (76)
and might be used in an attempt to interrupt persistent
pain unrelieved by other measures. Ophthalmic posther-
petic neuralgia is relieved temporarily by somatic blocks
but not by sympathetic blocks (96). Intrathecal methyl-
prednisolone has been shown to be effective (50), but the
risk of arachnoiditis tempers widespread enthusiasm for
this intervention.

The evidence for topical nonsteroidal anti-
inflammatory drugs (NSAIDs) is inconclusive (42),
and oral NSAIDs afford little benefit (42). The selective
serotonin reuptake inhibitors (e.g., zimelidine) have little
effect on postherpetic neuralgia (41,95,99). Acupuncture
is distinctly unsuccessful for postherpetic neuralgia (56).

Other options have not been vindicated by controlled
trials but may be required for patients whose pain is re-
sistant to established measures. Adding fluphenazine may
improve the response in some patients not responsive to
amitriptyline alone (58,66,88,96). Transcutaneous electri-
cal nerve stimulation is palliative in some patients but re-
sponse cannot be predicted (58,66,96). Other pharmaceu-
tical options include amantadine, adenosine, baclofen, and
haloperidol (42,60).

Various surgical interventions have been advocated for
trigeminal postherpetic neuralgia, including trigeminal
rhizotomy, avulsion, alcohol injection or cryocoagulation
of the supraorbital nerve, alcohol injection of the trigemi-
nal ganglion, and trigeminal tractotomy, but none of these
procedures has been found to work consistently or to
achieve prolonged relief of pain (58,66). Thalamic stim-
ulation is claimed to offer excellent pain relief in properly
selected patients (58), and approximately 70% of patients
with ophthalmic neuralgia are said to benefit long term
from nucleus caudalis DREZ lesions (3) or stereotactic
nucleotomy (80).

PAINFUL OPHTHALMOPLEGIA

IHS code and diagnosis: 13.16 Tolosa-Hunt syndrome
WHO Code and diagnosis: G44.850
Short description: episodic orbital pain associated with

paralysis of one or more of the third, fourth, and/or sixth
cranial nerves, which usually resolves spontaneously
but tends to relapse and remit

Other terms: Painful ophthalmoplegia is a generic term
that systematically embraces conditions that have
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previously been referred to as superior orbital fis-
sure syndrome, orbital apex syndrome, cavernous sinus
syndrome, parasellar syndrome, Collier syndrome, and
Tolosa-Hunt syndrome.

ANATOMY AND PATHOLOGY

The anatomic basis for painful ophthalmoplegia lies in the
density of relationships in the cavernous sinus between
the internal carotid artery, the trigeminal nerve, the third,
fourth, and sixth cranial nerves, and the parasympathetic
and sympathetic nerves of the eye. Painful ophthalmople-
gia arises when a pain-producing lesion also involves one
or more of these nerves. Such lesions may be vascular,
neurologic, space-occupying, inflammatory, or infiltrative

◗ TABLE 126-1 The Differential Diagnosis of Painful

Ophthalmoplegia

Cause Diagnostic Test

Vascular
Internal carotid aneurysm Angiography
Carotico-cavernous fistula Ocular features
Cavernous sinus thrombosis
Temporal arteritis ESR, biopsy

Neurologic
Diabetic neuropathy Blood glucose
Ophthalmoplegic migraine

Neoplastic
Nasopharyngeal tumors CT, MRI
Tumors of skull base
Parasellar meningioma
Metastases
Pituitary tumours
Chondroma
Chordoma
Neurinoma
Leiomyosarcoma
Retrobulbar tumors CT, angiography

Infectious
Actinomycosis Biopsy, serology
Actinomycetemcomitans
Aspergillosis
Tuberculosis

Infiltrative
Systemic lupus erythematosus Serology
Lymphoma Biopsy
Sarcoid Serology, biopsy
Syphilis Serology

Miscellaneous
Pseudotumor of the orbit CT, angiography
Sphenoid sinus mucocele CT
Epidermoid tumor CT

CT, computed tomography; ESR, elevated sedimentation rate; MRI,
magnetic resonance imaging.

(Table 126-1). Different clinical manifestations arise de-
pending on whether the causative lesion affects the sinus
extensively or the lesion is focal and located anteriorly or
posteriorly in the sinus.

PATHOPHYSIOLOGY

Orbital pain or headache arises presumably as a result of
inflammation or distension of the meningeal walls of the
cavernous sinus or as a result of irritation of the frontal
branch of the trigeminal nerve. Ophthalmoplegia arises as
a result of compression or ischemia of the third, fourth, or
sixth cranial nerves.

CLINICAL FEATURES

IHS diagnostic criteria for Tolosa-Hunt syndrome
(ICHD-II) (30):

A. One or more episodes of unilateral orbital pain persist-
ing for weeks if untreated.

B. Paresis of one or more of the third, fourth, and/or sixth
cranial nerves and/or demonstration of granuloma by
magnetic resonance imaging (MRI) or biopsy.

C. Paresis coincides with the onset of pain or follows it
within 2 weeks.

D. Pain and paresis resolve within 72 hours when treated
adequately with corticosteroids.

E. Other causes have been excluded by appropriate inves-
tigations.

The third nerve is involved in about 90% of presenta-
tions; in 40%, the fourth or sixth nerves are also involved
or affected alone (35,59). The incidence of demonstrable
lesions in the cavernous sinus increases with the num-
ber of cranial nerves involved (57). The third nerve in-
volvement manifests most obviously by paralysis or pare-
sis of the ocular muscles it supplies. Parasympathoplegia
is not overt but may be evident as a sluggish pupillary
light reflex (1,35,59). Involvement of the ocular sympa-
thetic fibers is evident in the form of ptosis and poor my-
driasis (1,35,59). Involvement of the frontal nerve mani-
fests by depression of the corneal reflex and periorbital
hypoaesthesia (1,59,83). About 10% of patients may have
involvement of the optic nerve in the form of diminished
visual acuity, but papilledema or venous congestion of the
optic disc is not a feature (35,37,59). Optic nerve involve-
ment suggests anterior extension of the causative lesion
from the cavernous sinus. Posterior extension may involve
the second division of the trigeminal nerve (82).

Clinical examination alone is insufficient to elucidate
the causative lesion of painful ophthalmoplegia. Biochem-
ical and serologic investigations could confirm or exclude
diabetic neuropathy, immunologic disorders, and infec-
tion; carotid angiography is required to confirm or exclude
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internal carotid aneurysm; and CT or MRI is required
to identify space-occupying and infiltrative lesions (Table
126-1). No firm guidelines are available to distinguish
painful ophthalmoplegia from ophthalmoplegic migraine.
Indeed, the distinction has been questioned, because some
patients diagnosed as suffering ophthalmoplegic migraine
have been found on investigation to have structural lesions
(15).

Painful ophthalmoplegia is distinguishable from pseu-
dotumor of the orbit because the latter typically involves
chemosis, proptosis, and inflammatory symptoms, and
typically it spares the fifth nerve (1,59,82). It has been sug-
gested, however, that painful ophthalmoplegia and pseu-
dotumor of the orbit may only be anatomic variants of the
same basic condition (71,93).

Temporal arteritis is distinguished by a raised erythro-
cyte sedimentation rate and typically affects elderly pa-
tients with an average age of 70 (83), whereas patients
with painful ophthalmoplegia have an average age of 41
(1,59,83). Also, temporal arteritis rarely affects the sixth
nerve (83), and temporal artery biopsy should confirm the
diagnosis in the majority.

Certain variants of painful ophthalmoplegia have attra-
cted specific appellations but constitute no more than ex-
amples of lesions in particular locations. Thus, Gradenigo
syndrome is a variant involving a sixth nerve palsy caused
by lesions at the apex of the petrous temporal bone. Raeder
paratrigeminal neuralgia is a not a distinct entity; the term
has been applied to painful ophthalmoplegia involving
sympathoplegia of the eye ascribed inconsistently to vari-
ous lesions of the internal carotid artery or its relations in
the cavernous sinus. For lack of pathologic specificity and
consistency the term is no longer credited (30).

Historically, Tolosa-Hunt syndrome has been regarded
as a distinctive variant of painful ophthalmoplegia ostensi-
bly caused by granulomatous infiltration of the cavernous
sinus (35,37). The criteria for its diagnosis were failure
to identify a structural cause, a response to steroids, and
a relapsing course. Whereas these criteria were attractive
when the syndrome was first described, they are now either
untenable or have been refuted.

Previous reports of granulomatous tissue in this con-
dition can be questioned on the grounds that epithelioid
cells, which are the sine qua non of granulomata, had not
been properly recorded in Tolosa-Hunt syndrome; rather,
what had been described was either ambiguous or not
more than chronic inflammation (12). Angiographic and
phlebographic abnormalities thought to be consistent with
arteritis or occlusion of the cavernous sinus are exceptions
rather than the rule in apparent Tolosa-Hunt syndrome
and are not specific for this condition (26–28,35,59,83,87).

Although dramatic, the response of Tolosa-Hunt syn-
drome to systemic steroids is not specific. A response to
steroids has been reported in cases of painful ophthal-
moplegia caused by tumors (84,89), lymphoma (19,84,89),
aneurysm (19,49,84,89), nasopharyngeal carcinoma (84),

pituitary adenoma (49), parasellar epidermoid tumor (48),
metastases (84), and actinomycosis (15).

CT scanning may reveal enhancing lesions in the cav-
ernous sinus or orbital apex (12,23,24,52,90), but more of-
ten there is no abnormality characteristic of Tolosa-Hunt
syndrome (23–26,65,77,86). Thickening of the lateral wall
or infiltration of the cavernous sinus has been found by
using MRI (14,24,52,106), which is consistent with previ-
ous notions of a granulomatous cause of Tolosa-Hunt syn-
drome, but MRI does not disclose the nature of this tissue.

One study, however, of a patient with Tolosa-Hunt syn-
drome using CT-guided needle biopsy of the cavernous si-
nus has raised a challenging observation (77). CT revealed
an enhancing lesion at the orbital apex and anterior cav-
ernous sinus. Biopsy of the lesion revealed inflammatory
tissue and frequent epithelioid cells, the latter satisfying
the criterion for granuloma. Further study of the specimen
revealed hyphae, however, which were shown to be those of
aspergillus. In a similar case, open biopsy revealed a puru-
lent infection of the cavernous sinus caused by Actinobacil-
lus (91). These cases suggest that what may have been re-
garded as idiopathic granulomata in previously recorded
cases of Tolosa-Hunt syndrome could have been unrecog-
nized fungal infections.

On the other hand, some evidence suggests that Tolosa-
Hunt syndrome may be but one manifestation of a wider
spectrum of disorders involving multiple cranial nerves.
Some instances of Tolosa-Hunt syndrome also involve the
seventh cranial nerve (26,86), and an entity has been de-
scribed that involves not only the cranial nerves of the cav-
ernous sinus but also the first, seventh, eighth, ninth, 10th,
or 12th cranial nerves (32,36,85). The anatomic separa-
tion of these nerves denies a single focal cause such as
those known for painful ophthalmoplegia and suggests a
systemic or idiosyncratic basis. Thus, what has been re-
garded as Tolosa-Hunt syndrome may only be a subset of
a more general disorder of cranial nerves and not necessar-
ily a condition that uniquely affects the cavernous sinus.

OPHTHALMOPLEGIC MIGRAINE

IHS code and diagnosis: 13.17 Ophthalmoplegic mi-
graine

WHO code and diagnosis: G43.80
Short description: Recurrent attacks of headache with

migrainous characteristics associated with paresis of
one or more ocular cranial nerves (commonly the third
nerve) in the absence of any demonstrable intracranial
lesion other than MRI changes within the affected nerve

EPIDEMIOLOGY

Ophthalmoplegic migraine is a rare disorder. Surveys have
identified the condition in 8 of 5000 patients with migraine
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(20), with an annual incidence of 0.7 per million popu-
lation (29). Otherwise, it has been reported only in case
studies (16,55,104).

ANATOMY AND PATHOLOGY

The only known pathology is enhancement of the oculomo-
tor nerve on MRI with gadolinium (61,101). Accordingly,
the condition has been interpreted as a recurrent demyeli-
nating neuropathy rather than a variant of migraine (54).

PATHOPHYSIOLOGY

The pathophysiology is unknown.

CLINICAL FEATURES

IHS diagnostic criteria for ophthalmoplegic migraine
(ICHD-II) (30):

A. At least two attacks fulfilling criterion B
B. Migrainelike headache accompanied or followed

within 4 days of its onset by paresis of one or more
of the third, fourth, and/or sixth cranial nerves

C. Parasellar, orbital fissure, and posterior fossa lesions
ruled out by appropriate investigations

The diagnosis is essentially one of exclusion. The resem-
blance to painful ophthalmoplegia requires that parasellar
lesions and aneurysms affecting the oculomotor nerves be
excluded. Similarly, demyelinating neuropathy should be
excluded. With those provisions, the entity of ophthalmo-
plegic migraine may disappear eventually from the lexicon
of headache.

MANAGEMENT

The headaches are treated as for migraine.

NECK–TONGUE SYNDROME

IHS code and diagnosis: 13.9 Neck–tongue syndrome
WHO code and diagnosis: G44.851
Short description: the sudden onset of pain in the occiput

or upper neck associated with abnormal sensation in
the same side of the tongue

ANATOMY AND PATHOLOGY

The C2 spinal nerve lies behind the lateral atlantoaxial
joint, which is innervated by the C2 ventral ramus (7). Dur-
ing rotation of the atlas, its ipsilateral, inferior articular
process subluxates backwards. If the range of movement
is excessive the capsule of the joint is strained and the C2

nerve may be impacted by the edge of the inferior articular
process and stretched around it (8).

Neck–tongue syndrome usually occurs in otherwise nor-
mal individuals (53), but it has been reported in patients
with rheumatoid arthritis or with congenital joint laxity
(4). Hypomobility in the contralateral, lateral atlantoaxial
joint may predispose to the condition (4).

PATHOPHYSIOLOGY

If the lateral atlantoaxial joint temporarily subluxates,
stretching of its capsule produces joint pain that is per-
ceived in the occipital region (8). Numbness of the tongue
arises because of impingement, or stretching, of the C2
ventral ramus against the edge of the subluxated articular
process (8) (Fig. 126-2) and is produced by compression of
proprioceptive afferents from the tongue, which pass from
the ansa hypoglossi into the C2 ventral ramus (53).

Operative findings have confirmed that the syndrome
involves compression of the C2 spinal nerves by the lateral
atlantoaxial joint (17).

CLINICAL FEATURES

IHS diagnostic criteria for neck–tongue syndrome
(ICHD-II) (30):

A. Pain lasting seconds or minutes, with or without si-
multaneous dysesthesia, in the area of distribution of

FIGURE 126-2. A lateral view of a right atlantoaxial joint in
which the atlas has rotated to the right. Its inferior articular pro-
cess impacts and stretches the C2 spinal nerve and ventral ramus
(arrow).
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the lingual nerve and second cervical root and fulfilling
criteria B and C.

B. Pain has acute onset.
C. Pain is commonly precipitated by sudden turning of

the head.

Management

Reportedly, effective therapies include immobilization by
a soft collar (18), atlantoaxial fusion (4), and resection of
the C2 spinal nerves (17).
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