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Abstract

Objectives: To describe a unique case of
probable paroxysmal hemicrania which was
mistaken for cervicogenic headache and to
investigate reasons for misdiagnosis, which
includes imperfect diagnostic criteria, unique
pathophysiology, and inadequate headache
education in the field of pain medicine.

Case report: We present a sixty-six-year-old
female with multiple disorders of the cervical
spine and a two-year history of left-sided neck
pain and headache. She was seen by multiple
specialists and originally assumed to have
cervicogenic headache. She did not respond
to conservative measures or medial branch
block. Ultimately, she was suspected to have
paroxysmal hemicrania, despite her not having
obvious autonomic features. She obtained
complete relief with indomethacin.

Conclusions: Trigeminal autonomic
cephalalgias such as paroxysmal hemicrania
and hemicrania continua can be mistaken for
cervicogenic headache. The diagnostic
criteria for cervicogenic headache should be
better defined. Cervicogenic headache and
the trigeminal autonomic cephalalgias,
including paroxysmal hemicrania, can refer
pain to various areas of the head and neck.'4
This occurs via convergent afferent fibers and
the trigeminocervical complex. >7 This
overlapping symptomatology and
pathophysiology explains how misdiagnosis of
certain headache disorders can occur. Lastly,
it is imperative that pain medicine providers
have adequate training in headache
medicine.
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Cervicogenic headache (CEH) is a common
condition seen in pain clinics. The trigeminal
autonomic cephalgias (TACs), such as
paroxysmal hemicrania (PH), are less common.
There is limited evidence in the literature that
describes PH being mistaken for CEH. We report
a unigue case of probable PH that mimicked
CEH. We investigate the factors which
contributed to this misdiagnosis. This case
demonstrates that TACs can cause pain outside
the distribution of the trigeminal nerve. It also
reveals that the diagnostic criteria for CEH is
imperfect. Lastly, this case highlights the
importance of headache education among
pain medicine trainees.

Case Report

Our case describes a é66-year-old female with
cervical spondylosis and a history of a collision
injury while ice-skating in 2019. In spring of 2020
she began experiencing left-sided neck pain
and headache. She reported experiencing
sharp pain starting in the left lateral and
posterior cervical region which radiated to the
left temporal and frontal region and occurred
intermittently throughout the day. Her symptoms
were provoked by sitting and often alleviated
when laying down. At times, a sense of
disequilibrium accompanied her pain. She was
originally evaluated by her primary doctor, a
neuro-otologist, physical therapist, and a
physiatrist. She did not respond to
acetaminophen, sumatriptan, or
methylprednisolone. She also did not respond
significantly to nonsteroidal anti-inflammatory
drugs, including a several week-long trial of
naproxen dosed at 220 mg twice daily and an
additional three week trial of meloxicam 7.5mg
taken daily. She did not improve with physical
therapy. Magnetic resonance imaging (MRI) of
the brain (image 1) was unremarkable and did
not reveal features concerning for spontaneous
intracranial hypotension. 8 Her MRl imaging did

not reveal dural or pachymeningeal contrast
enhancement, subdural effusions, or downward
sagging of the cerebrum or cerebellum.

Her physical therapist and physiatrist noticed
that she had mildly restricted range of motion in
the cervical spine, particularly with leftward
side-bending and rightward rotation. Upon
palpation they noticed she had hypertonicity of
the upper thoracic musculature. The patient’s
physiatrist diagnosed her with cervicogenic
headache and referred her to a pain physician.

Her pain physician agreed with the diagnosis of
CEH and ordered an MRI of the cervical spine
(image 2) which showed evidence of
degenerative disc disease, central canal
stenosis without cord compression, facet
arthropathy, and neural foraminal stenosis at
multiple levels bilaterally. Specifically, there was
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Image 1: Sagittal T1 weighted MRI with contrast of the
brain: MRI of the brain revealed a normal appearing
brain for her age. There was no mass, herniatfion or
hydrocephalus. The paranasal sinuses were normal.
Imaging did not reveal features concerning
spontaneous infracranial hypotension. There was no

subdural effusions or sagging of the cerebrum or
cerebellum.
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mild left uncovertebral joint arthropathy and
mild left neural foraminal narrowing at the C2-
C3level. At C3-C4 there was mild facet
arthropathy bilaterally, with mild left and
moderate right neural foraminal stenosis. At C4-
C5 there was loss of disc height, in addition to
uncovertebral and facet joint arthropathy. Also,
at C4-C5 there was severe bilateral neural
foraminal stenosis with impingement of the left
C5 nerve root. Likewise, at the C5-Cé, C4-C7,
and C7-T1 levels there was degenerative disc
disease, facet arthropathy and neural foraminal
stenosis throughout with bilateral impingement
of the Cé nerve roots and abutment of the left
C7 nerve root. Images 3 and 4 reveal our
patient’s cervical spine X-rays taken 1 month
prior, which show similar spondylitic and
degenerative features.

In March of 2022, her pain physician performed
a block of the left C3, C4, C5 medial branches,
and the left third occipital nerve using 0.5%
bupivacaine. No benefit was achieved. Weeks
later she presented to our emergency
department. Basic labs and computed
tomography angiography (CTA) of the head
and neck were unremarkable. Our neurology
service was consulted. That night she described
her headaches as being a sharp pain, nine out
of ten in severity, affecting the left temporal,
occipital, and posterior upper cervical region.
The attacks lasted up to thirty minutes, then
remitted entirely, reoccurring every one to two
hours. She did not experience a headache in
between the paroxysms of pain. She reported
having more than ten occurrences a day and
being woken up by the attacks at night. She
denied numbness, tingling, visual disturbances,
aura, or a sense of restlessness during the
atftacks. It was not associated with autonomic
signs. She confirmed that these headaches
were the same symptoms she had experienced
over the past year. Her neurological exam was
unremarkable and was without obvious
autonomic irregularities. However, at the time of
her neurological examination she was not

Image 2: Sagittal T2 weighted MRl image of the cervical
spine: Cervical MRI revealed mulfilevel degenerative disc
disease with areas of disc extrusion and mild central
canal stenosis without cord compression. There were
multiple levels of neural foraminal stenosis primarily
affecting the lower cervical region. In the upper cervical
region, at C2-C3, there was mild left uncovertebral joint
arthropathy and mild left neural foraminal narrowing.

as
standing

Image 3 & 4: Lateral cervical spine X-ray and image 4
antero-posterior X-ray of the cervical spine reveals
degenerative cervical spondylosis with multilevel
degenerative disc disease and multilevel facet
arthropathy.
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experiencing a paroxysm of pain, as the
intermittent pain had subsided an hour prior.

Since she did not report autonomic symptoms
and lacked autonomic findings on examination,
she best fit the diagnosis of probable
paroxysmal hemicrania at that fime. She was
then started on indomethacin. At her two-
month follow-up she reported complete relief
with twenty-five milligrams twice daily. However,
anyfime she misses a dose her attacks reoccur.

Discussion

Several factors led to the delay in this patient
obtaining an accurate diagnosis and
freatment. These factors include the complex
pathophysiology and semiology of this type of
headache, difficulty utilizing diagnostic criteria,
and lack of headache education for pain
medicine frainees.

CEH is one of the most common types of
headaches, with an estimated incidence
worldwide of 2-4%. It represents 25% of alll
headaches encountered in pain clinics. ¢ The
International Headache Society (IHS) defines
cervicogenic headache as a “headache
caused by a disorder of the cervical spine and
its component bony, disc, and/or soft tissue
elements, usually but not invariably
accompanied by neck pain.” There are two
main diagnostic criteria for the diagnosis of CEH,
which include the IHS International Classification
of Headache Disorders-lll (ICHD-3) criteria and
the Cervicogenic Headache International Study
Group (CHISG) criteria. ICHD-3 is more recent
and the CHISG criteria was last revised in 1998. °.
19 (Table 1 compares the two.)

The ICHD-3 diagnostic criteria has components
that some clinicians feel are difficult to utilize in
practice. These critics state that it is unrealistic to
determine if head pain develops in femporal
relation to a cervical disorder, as these
conditions develop very slowly. "' The CHISG

criteria, which was last revised and published in
Headache in 1998, provided a deeper
explanation of cervicogenic headache.
However, it offered less absolute diagnostic
criteria and was confusing.

When comparing the initial patient presentation
to these diagnostic tools, you can see how pain
medicine clinicians with limited fraining in
headache medicine could potentially diagnose
this as cervicogenic headache. She had side-
locked headache ipsilateral to her neck pain,
degenerative and arthritic changes on
radiography, restricted range of motion in the
neck, a history of injury, and symptoms which
worsened upon certain position changes.

According to Narouze, the anatomical sources
of cervicogenic headache involve structures
innervated by the upper three cervical spinal
nerves, which would include the
atlantooccipital joint, atlantoaxial joint, C2-C3
intervertebral disk, C2-C3 facet joint, in addition
to musculature in the upper posterior cervical
and paravertebral musculature. Abnormalities in
the frapezius, sternocleidomastoid muscle,
posterior cranial fossa dura mater, or upper
cervical nerve roots have also been implicated
in CEH. '2 In our patient, the only radiographic
findings that potentially meet this component of
the criteria would be the mild left-sided
uncovertebral joint arthropathy and mild left
neural foraminal narrowing at C2-C3. The mild
restricted range of motion she had in the neck
and the hypertonicity she experienced in the
upper left portion of the tfrapezius may also add
supporting evidence for this being CEH.

Prior to the negative response to diagnostic
block and the positive indomethacin response,
the patient did meet some criteria for CEH
according to the CHISG and the ICHD-3 criteria.
2.19The initial misdiagnosis of cervicogenic
headache in this case exemplifies the
challenge clinicians have making this diagnosis.
There have been high rates of misdiagnosis of
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CEH in the past, with reported rates varying from
50% to 92.45%.13 Some novice clinicians may
inappropriately think that all headaches with
neck pain must be cervicogenic headache.

The patient eventually was suspected to have
PH, which was further supported by her exquisite
response to indomethacin. The ICHD-3
diagnostic criteria for PH are described in Table
2.

Another challenging aspect to this case was
that our patient denied experiencing any of the
classic autonomic symptoms and lacked
notficeable autonomic features on physical
exam during her neurological consultation.
Technically, our patient only meets ICHD-3
criteria for probable paroxysmal hemicrania.?
However, one could hypothesize that when not
taking the indomethacin our patient could
experience some subtle cranial
parasympathetic changes that would be
capturable on examination, that were simply
not apparent during her initial neurological
consultation. As previously stated, our neurology
service was unable to examine the patient
during the fime of one of her paroxysms of pain
and thus may have missed transient autonomic
related exam findings.

Although not a component in the ICHD-3
criteria, there are several reports of PH aftacks
being accompanied by neck pain or being
provoked by neck movements. 4 10% of
patients can trigger attacks with neck
movements.! One small prospective frial
reported neck pain accompanying paroxysmal
hemicrania afttacks in eight of thirty-one
patients.2lt is easy for clinicians to forget that PH
aftacks can be accompanied by referred pain
to the neck. Thus, a proper understanding of the
underlying pathophysiology is important.

TACs can be associated with pain outside of the
trigeminal nerve distribution. They frequently
refer pain to the occipital and cervical regions.

This phenomenon occurs because of
convergence of cervical, meningeal, and
trigeminal nociceptive afferent fibers to the
frigeminocervical complex and its relay to the
brain stem and higher brain centers.?3.7 A
similar mechanism is used to describe the
pathophysiology of cervicogenic headache, ¢
which explains why several of these conditions
can mimic each other.

Another differentiating factor between
hemicrania continua, PH, and CEH is their
varying responsiveness to indomethacin.
Hemicrania continua and PH respond
absolutely to indomethacin. With CEH, you
would not expect such a dramatic response to
low dose indomethacin and a negligible
response to other non-steroidal anti-
inflammmatory drugs. Indomethacin differs from
other cyclooxygenase inhibitors as it penetrates
the blood-brain barrier at higher rates, reduces
intracranial pressure, and exhibits unique effects
on the hypothalamus and autonomic system. 14
Indomethacin also has exceptional effects on
the nitric oxide system which may be of
particular importance to PH. PH attacks have
been shown to be induced by the nifric oxide
donor glyceryl trinitrate and subsequently
reversed by indomethacin.'>

The diagnosis of PH for our case was suspected
due to the short duration, frequency of the
atftacks, indomethacin responsiveness, and the
quality of her pain. Also, admittedly, our
neurology service had the advantage of a
failed medial branch block to eliminate CEH
from our differential. In summary, the figure
below describes ways to differentiate between
CEH and PH.

It is likely that CEH or a CEH mimic would present
to a pain clinic. Pain medicine providers should
be well educated in the field of headache
medicine to provide appropriate freatment and
not perform unnecessary procedures.
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Cervicogenic Headache and Paroxysmal Hemicrania: Clinical Similarities and Differences

Cervicogenic Headache

Paroxysmal Hemicrania

Information obtained from:1) Headache Classification Committee of the Intemational Headache Society (IHS) The Intermational
Classification of Headache Disorders, 3rd edition. Cephalalgia. 2018;38(1):1-211. 2) Sjaastad O, Fredriksen TA, Pfaffenrath V.
Cervicogenic headache: diagnostic criteria. The Cervicogenic Headache International Study Group. Headache. 1998;38(6):442-445. 3)
Lambru G, Matharu MS. Trigeminal autonomic cephalalgias: A review of recent diagnostic, therapeutic and pathophysiological
developments. Ann Indian Acad Neurol. 2012;15(Suppl 1):551-561.

Although headache is a common complaint to
pain clinics, headache medicine education is

often lacking in certain ACGME pain fellowships.

In one survey, approximately 25% of pain
fellowship program directors (PDs) indicated
that their fellows received “minimal” to “no”
training on medication overuse headache,
trigeminal autonomic cephalgias, and migraine
specific medications. 50% of PDs also reported
that pain fellows received little to no education
on interventional headache procedures.
Surprisingly, 66% of PDs reported that they did
not have a board-certified headache specialist
on staff.'é This lack of training could certainly
lead to diagnostic and therapeutic errors.

Conclusion

This case demonstrates that TACs, such as PH,
can be mistaken for CEH. The TACs can refer
pain to the neck via convergent afferent fibers
and the activity of the frigeminocervical
complex. CEH is a diagnosis of exclusion and a
condition that needs to be better defined in
literature. Although specific guidelines for
headache disorders exist, it is often clinical
experience that overcomes shortcomings in
diagnostic literature. Lastly, pain medicine
providers must have adequate training in
headache medicine.
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Table 1: Cervicogenic Headache Diagnostic Criteria

Table 1: Cervicogenic Headache Diagnostic Criteria

ICHD-3 Ciriteria

CHISG Criteria

Must include clinical or radiographic evidence of a
disorder or lesion within the cervical spine or soft
fissues of the neck, known to be able to cause
headache

The only absolute requirement for diagnosis:
Precipitation of head pain with either neck
movement, awkward posturing of the head, or by
external pressure applied over the upper cervical
or occipital region on the side of the headache.

-Another non-required confirmatory test: if patients
experience a significant reduction in pain after
undergoing local anesthetic blockade, it confirms
the diagnosis.

-Authors stated that an absolute response to
indomethacin would indicate another diagnosis
other than CEH.

Must show evidence of causation, by demonstrating
at least two of the following:

1) headache developed in temporal relation to the
onset of cervical disorder

2) headache improves when the cervical disorder
or lesion improves

3) cervical range of motion is reduced, and
headache is made significantly worse by
provocative maneuvers

4) headache is abolished following diagnostic
blockade of the cervical structure

Must not be better described by another ICHD-3
diagnosis

The 1998 article also described several other
supporting characteristics for the diagnosis of CEH,
including:

-Accompanied by restriction of range of moftion in
the neck and ipsilateral shoulder and arm pain that
is offen not radicular in nature

-Is unilateral without “sideshift” (although bilateral
unilateral cervicogenic headaches were
mentioned to exist)

-Most often consists of non-throbbing or non-
lancinating pain originating from the neck and is at
least moderate in intensity, often radiating to the
frontotemporal region

-Duration of the pain usually a few days to a
couple of weeks

-Does not respond significantly to ergots or friptans
-History of head or indirect neck trauma

-Lacks profound nausea, photophobia,
phonophobia, dizziness, ipsilateral periorbital
edema, or blurred vision

Adapted from the Headache Classification Committee of the
Infernational Headache Society (IHS) The International
Classification of Headache Disorders, 3rd edition. Cephalalgia.
2018;38(1):1-211.

Adapted from Sjaastad O, Fredriksen TA, Pfaffenrath V.
Cervicogenic headache: diagnostic criteria. The Cervicogenic
Headache International Study Group. Headache.
1998;38(6):442-445.
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Table 2: ICHD-3 Criteria for Paroxysmal Hemicrania

Table 2: ICHD-3 Criteria for Paroxysmal Hemicrania

A) At least 20 attacks fulfilling criteria B-E

B) Severe unilateral orbital, supraorbital, and/or tfemporal pain lasting 2-30 minutes

C) Must feature either of the following:

2) A sense of agitation or restlessness

1) Afleast one autonomic symptom ipsilateral to the headache, including: conjunctival injection,
lacrimation, rhinorrhea, eyelid edema, facial sweating, miosis, or ptosis.

D) Often occurs more than five times a day

E) Prevented by indomethacin

F) Not befter accounted for by another ICHD-3 diagnosis

Headache Disorders, 3rd edition. Cephalalgia. 2018;38(1):1-211.

Adapted from the Headache Classification Committee of the International Headache Society (IHS) The International Classification of
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