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an Entrapment in the Semispinalis Capitis
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Occipital neuralgia is a rare pain syndrome characterized by periodic lancinating pain involving the occipital nerve complex. We present a unique
case of entrapment of the greater occipital nerve (GON) within the semispinalis capitis, which was thought to be the cause of occipital neuralgia. A
66-year-old woman with refractory left occipital neuralgia revealed an abnormally low-loop of the left posterior inferior cerebellar artery on the mag-
netic resonance imaging, suggesting possible vascular compression of the upper cervical roots. During exploration, however, the GON was found to
be entrapped at the perforation site of the semispinalis capitis. There was no other compression of the GON or of C1 and C2 dorsal roots in their in-
tracranial course. Postoperatively, the patient experienced almost complete relief of typical neuralgic pain. Although occipital neuralgia has been re-
ported to occur by stretching of the GON by inferior oblique muscle or C1-C2 arthrosis, peripheral compression in the transmuscular course of the
GON in the semispinalis capitis as a cause of refractory occipital neuralgia has not been reported and this should be considered when assessing

surgical options for refractory occipital neuralgia.
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INTRODUCTION

Occipital neuralgia is an uncommon, specific syndrome of
paroxysmal severe lightening-like sharp headache in the distri-
bution of the greater or lesser occipital nerves (GON, LON).
This paroxysmal jabbing pain may be associated with aching in
the greater or LON distribution between the paroxysms of the
pain. Often there is tenderness over the nerve and sometimes
there can be diminished sensation or dysesthesia in the distri-
bution of the nerve. The pain is temporarily relieved by local
block®. Although most cases of occipital neuralgia are consid-
ered idiopathic, they may be related to specific causes such as
trauma, prior skull base surgery, rheumatoid arthritis, nerve en-
trapment by hypertrophied atlantoepistrophic (C1-C2) liga-
ments, or compression by an anomalous ectatic vertebral ar-
tery*>7*1213) Although occipital neuralgia has been reported to
occur by peripheral compression of the GON along its course
around the inferior oblique muscle®, occurrence of occipital

neuralgia, not cervicogenic headache, by entrapment in the
transmuscular course of the semispinalis capitis has not been
reported.

We report a patient with intractable occipital neuralgia re-
fractory to all forms of conservative treatment. The intraopera-
tive findings were unique in that the GON was entrapped at the
site of its perforation of the semispinalis capitis muscle. After
neurolysis of the GON at the perforation site of the semispinalis
capitis muscle, the previously intractable occipital pain was
much alleviated.

CASE REPORT

A 66-year-old, female developed episode of paroxysmal, se-
vere lancinating pain in her left occipital region, correlating to
the area of the GON. Mild pain had started 6 months before
and had increased progressively in severity and frequency. The
pain originated at the occipitocervical junction and radiated to
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the vertex. It was sharp, lancinating in nature and exacerbating
factors such as neck flexion were not found. At times, it was as-
sociated with nausea and photosensitivity. Attacks of lancinat-
ing pain with a severity score of 9/10 on a visual analog scale
(VAS) lasted for a few seconds. A residual dull aching pain re-
mained between the attacks (score 5/10 on a VAS). The frequen-
cy of paroxysmal pain progressively increased and eventually
became almost constant for 1 month until, she became bed-rid-
den without being able to do her daily activities. On examina-
tion, a painful, dysesthetic allodynia was present over the left
GON distribution. During evaluation, she was placed on more
than 7 medications that included non-steroidal anti-inflamma-
tory drugs (NSAIDs), antiemetics, anticonvulsants including
carbamazepine, lamotrigine, and gabapentin, -blockers, anti-
cholinergics, steroids, and triptans. Opioids including 40 mg of
IRcodon and transdermal fentanyl patch were tried in vain. A
block of the GON could provide transient relief of neuralgic
pain for only about 1 hour. Radiofrequency ablation of the
GON was tried with minimal effect. Intramuscular injection of
diclofenac sodium could provide only 2-3 hours of partial relief.
The flexion and extension views of the cervical spine showed
no evidence of subluxation or arthritic change. The magnetic
resonance imaging (MRI) of the brain and cervical spine was
obtained and was negative for any mass lesion and upper cervi-
cal degenerative change. On the T2-weighted sequence, an
anomalously low PICA loop was observed on the left. The dis-
tal loop extended to the level of the CI lamina (Fig. 1A). To
evaluate the possibility of the low-lying PICA loop compressing
the upper cervical roots, a computed tomographic myelogra-
phy was performed and showed the same finding of the MRI
(Fig. 1B) : the left PICA was low so that it extended to the level
of C1. A superficial vascular ultrasound with a 17 MHz linear
transducer showed no abnormal vascular contact along the
course of the GON.

Considering the intractability of the occipital neuralgia and the
possible vascular compression of the upper cervical root, the ex-
plorations of the GON, the dorsal rami of the C2 root, and intra-
dural C2 root were planned. A linear midline incision was made
and the dissection was carried down along the course of the
GON. Upon entering the semispinalis perforation of the semispi-
nalis caipits, tight constriction and entrapment of the GON was
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Fig. 2. A : Intraoperative photographs showing the constriction of the greater occipital nerve in its perforation site of the semispinaliscapitis muscle. B :
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noted (Fig. 2A). Careful dissection was performed to leave a gen-
erous amount of space surrounding the entrapment site to pre-
vent postoperative constriction. There was no compression upon
dissection of the proximal course of the GON around the inferior
oblique muscle and the proximal dorsal rami of the C2 lateral to
the foramen (Fig. 2B). After left-sided hemilaminotomy of C1
and dural opening, the low-lying PICA loop was not found to be
in contact with the left side of the C2 posterior root (Fig. 2C). At
the conclusion of the operation, the overlying wounds were
closed avoiding any remnant constriction or compression along
the course of the GON. Immediately upon awakening from the
anesthesia, the patient was free of severe lancinating, neuralgic
pain and experienced only the typical incisional pain of a surgical
procedure. All medications including gabapentin, NSAIDs, and
opioids were discontinued until postoperative three months.
During 12 months’ follow-up, she had no attack of lancinating
pain of occipital neuralgia, although she experienced some pares-
thesia in her left occipital region. No hypesthesia and no allodyn-
ia were found at the follow-up.

DISCUSSION

Although most cases of occipital neuralgia are idiopathic,

Fig. 1. A : Sagittal, fast-spin echo T2-weighted magnetic resonance im-
ages of the occipito-cervical junction showing the anomalous course of
the left posterior inferior cerebellar artery (arrow). B : Coronal, reformat-
ted computed tomography-myelogram images of the occipito-cervical
junction showing the tortuous and caudal course of the posterior inferior
cerebellar artery as it closes the C1 lamina (arrow).

A photograph showing no constriction along the peripheral course of the greater occipital nerve proximal to the semispinalis to the C2, 3 facet. C : An
intraoperative photograph showing no vascular contact between the C1, 2 nerve roots and the posterior inferior cerebellar artery.
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they may be related to specific causes. The specific causes of oc-
cipital neuralgia can be categorized into intradural and extradu-
ral peripheral causes. Among the intradural causes of occipital
neuralgia, intramedullary etiologies are; bleeding from a bulbo-
cervical cavernoma or cervicomedullary dural arteriovenous
fistula, schwannoma of the cervicomedullary junction, and C2
myelitis”>'?. The other intradural extramedullary etiologies
were compression of the upper cervical roots by the structures
in the vicinity such as ectatic vertebral artery and lower-lying
PICA loop™'?. The extradural, peripheral causes were extrinsic
compression or entrapment along the course of the C2 root and
the GON, intrinsic lesions of the GON such as a schwannoma
of the GON and metabolic disorders (diabetes, gout), and trau-
ma to the occipital nerve such as occurs with whiplash injury
and skull base surgery”. The peripheral extrinsic lesions caus-
ing occipital neuralgia were hypertrophied atlantoepistrophic
(C1-C2) ligament, degenerative C1-C2 arthrosis, pathological
occipital arterial contact with GON>"*'2, The diagnosis of oc-
cipital neuralgia should be distinguished from cervicogenic
headache due to occipital referred pain from other sources,
such as the atlantoaxial or upper zygoapophyseal joints'?.

Occipital neuralgia may be refractory to medical treatment
that typically includes analgesics such as NSAIDs, steroids, trip-
tans, opioids, antiepileptics, and antidepressants. Occipital
nerve block with or without corticosteroids, chemical or radio-
frequency ablation, or transcutaneous electrical nerve stimula-
tion may be additional options. If conservative efforts fail, sur-
gical treatment such as dorsal rhizotomy, release of nuchal
muscles to entrap the nerves, occipital neurectomy, and micro-
vascular decompression may be considered®>!?).

In 1982, Bogduk" performed the anatomic study of the cervi-
cal sensory nerves and the GON, which is the continuation of
the medial branch of the C2 dorsal root. An important finding
of this study was that the semispinalis muscle was the only site of
consistent muscular investment of the GON. In 1991, Bovim et
al? revisited the anatomic course of the GON, and contrary to
Bogduks earlier work, found three potential sources of muscular
investment : the semispinalis (90%), the trapezius (45%), and the
inferior oblique (7.5%). The GON has been described as pierc-
ing several muscles along its length, specifically the inferior
oblique, the trapezius, and the semispinalis. Theoretically, any
one (or combination) of these muscular investments could serve
as a source of compression or irritation of the GON. However,
Mosser et al.'” found in their anatomic study of the GON that
the only consistent transmuscular course was in the region of the
semispinalis and thought this course in the semispinalis muscle
would be the most likely point of compression or irritation.

Our finding of constriction of the GON by the semispinalis is
in line with the finding described by Mosser et al.'V. However,
they suggested this compression might be related to a peripher-
al mechanism involved in the etiology of migraine headaches
and not in the etiology of occipital neuralgia?.

The report describing transmuscular neurolysis of the GON

in true occipital neuralgia is rare®'” and most of them reported
application of neurolysis in cervicogenic headache*'?. Gille et
al.? reported favorable results of neurolysis of the GON through
sectioning of the inferior oblique muscle in greater occipital
neuralgia (favorable results in 7 out of 10 patients with GON
neuralgia). However, their selection criteria stressed the finding
of exacerbation or triggering of the pain by flexion of the cervi-
cal spine, thus indicating the pain involved stretching of the
GON instead of irritation by compression. This selection crite-
ria does not fit the diagnostic criteria of occipital neuralgia pro-
posed by ICHD-II?. They sectioned the inferior oblique muscle
for neurolysis of the GON and could not find any compression
or entrapment of the semispinalis capitis in their 10 GON neu-
ralgia patients®.

Neurolysis of the GON in its peripheral course in the nuchal
musculature, especially in the trapezius insertion, has already
been described by Bovim et al.?. However, their application of
neurolysis was for the treatment of cervicogenic headache and
not for typical occipital neuralgia®. In their diagnostic criteria
for cervicogenic headache?, the effect of anesthetic blockade of
the GON was an essential part”. However, according to current
criteria of ICHD-II on headache classification®, temporary re-
lief by local anesthetic block of a cervical structure or its nerve
supply using placebo- or other adequate control is an important
part in diagnosis of the cervicogenic headache and temporary
pain relief by blockade of the GON is an essential part in diag-
nosis of occipital neuralgia. Thus, there seems to be a diagnostic
uncertainty in previous reports dealing peripheral transmuscu-
lar neurolysis of the GON. Furthermore, in their procedure of
the GON neurolysis?, liberation of the GON at the insertion of
the trapezius muscle was the main goal, not complete decom-
pression along the course of the GON. Only two patients were
pain-free at the last follow-up, and almost all patients experi-
enced recurrence with time.

Magniisson et al.'” reported the results of 18 decompressions
of the GON in 15 patients with occipital neuralgia following the
whiplash injury, and they showed good or excellent results in 13
(72%) of 18 GON release. They explained their good results for
their neurolysis along the course of the GON at the point of the
semispinalis capitis in addition to the trapezius, and showed the
importance of possible entrapment of the GON in the semispi-
nalis capitis. However, they studied only for patients with occipi-
tal neuralgia developed after whiplash injury, not true idiopathic
occipital neuralgia. Occipital neuralgia must be distinguished
from occipital referral of pain from the atlantoaxial or upper
zygapophyseal joints or from tender trigger points in neck mus-
cles or their insertions®.

In the present case, the radiological examination suggested a
close contact between the intradural C2 root and the low-lying
PICA loop, which seemed to be a similar finding to a previous
report of occipital neuralgia caused by vascular compression
described by White et al.'¥. However, we could not find any
vascular contact along the course of the GON and the cervical
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roots. Indeed, we only found the constriction of the GON in
the transmuscular perforation of the semispinalis during the in-
traoperative dissection, a discovery which we did not expect.
The present case gave us an instruction that the entire struc-
tures along the course of the GON could be a source of occipi-
tal neuralgia, and we think that we need to pay more attention
to possible, anatomical structures in the course of the GON in
performing neurolysis of the GON in occipital neuralgia.

CONCLUSION

In our case of refractory occipital neuralgia, decompression
and neurolysis in the transmuscular perforation site of the semi-
spinalis capitis led to almost complete and long-term relief of the
severe neuralgia pain of occipital neuralgia. We suggest that oc-
cipital neuralgia may on occasion be produced by entrapment of
the GON in the perforation site of the semispinalis capitis. In
medically-refractory occipital neuralgia, peripheral compression
along the course of the GON should be also sought.
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