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Abstract

Giant cell arteritis (GCA) is an immune-
mediated, systemic granulomatous vasculitis
that targets large and medium-sized arteries.
Vision loss and stroke are potential permanent
conseqguences of GCA if immediate tfreatment
is not provided. Diagnosing GCA in a patient
presenting with headache in the context of

headache over the right temple with
photophobia and phonophobia. Fourteen
months later, his localized headache worsened
after another head injury. Neither the initial
ultrasound nor the blood tests for inflammatory
markers were positive for GCA. However, the
patient was diagnosed with GCA after

post-concussion syndrome poses a challenge
because of overlapping clinical features and
the non-specific nature of diagnostic studies.

Following a motor vehicle accident (MVA) in

2021, a man developed a new persistent

undergoing a temporal artery biopsy in August
2023. Symptom improvement occurred for the
patient following the start of steroid tfreatment.
Post-concussion headaches can obscure

timely diagnosis and delay treatment of GCA.

Introduction

Giant cell arteritis is a common vasculitis that
primarily affects individuals over 50 years of age
and is characterized by inflammation of large

and medium-sized arteries. Approximately, 22%
of GCA patients do not experience
headaches.! In those who do, International
Classification of Headache Disorders version 3
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(ICHD-3) labels this headache type as
“Headache attributed to giant cell arteritis”.2
ICHD-3 also mentions the term "“Persistent
headache attributed to fraumatic injury to the
head"” and “Persistent headache attributed to
whiplash” and does not specifically use “post-
concussion headaches” to define headaches
after a concussion event. Treating patients with
overlapping types requires comprehensive,
multidisciplinary care and close monitoring to
adjust treatment plans as symptoms evolve.

Case Report

A man in his 60s with major depressive disorder,
hyperlipidemia, and hypertension presented
after an MVA in September 2021. After the
accident, he developed new, persistent right
temple headaches with associated
photophobia and phonophobia, vertigo,
anxiety, nightmares, and irritability. He had been
taking ibuprofen 600-800 mg at least once daily
since then which provided partial relief with
intensity. His symptoms worsened after a
moderate second head injury in November
2022, which exacerbated his headaches,
nauseda, and dizziness. The headaches evolved
to involve the entire head but remained more
pronounced in the right temporal area. He was
diagnosed with post-concussive syndrome. He
also struggled with balance issues, requiring
assistive devices such as a cane or walker, and
underwent physical therapy. Despite medical
management with gabapentin and verapamil
along with vestibular physical therapy, his
condition only slightly improved, and his
holocephalic headache remained constant,
often intensifying by the evening. Additionally,
we started the patient on venlafaxine for
headache management and anxiety. In early
2023, he was diagnosed with moderate
obstructive sleep apnea (OSA) and
subsequently began using a continuous positive
airway pressure (CPAP) machine. While the
CPAP improved his sleep, he contfinued to
experience daytime sleepiness, fatigue,

headache, dizziness, cognitive difficulties, and
photophobia. Due to intermittent right temple
throbbing pain, blurred vision, and jaw fatigue
when chewing, preliminary work-up for giant
cell arteritis was completed. Initial GCA
ultrasound and blood tests [Erythrocyte
sedimentation rate (ESR); 19, C-reactive protein
(CRP): 0.8, platelets 215x109/L, and white blood
cell 5.6 x109/L, Aspartate Aminotransferase
(AST):27, Alanine Aminotransferase (ALT): 40]
were unrevealing, except for mild ALT elevation.

In July 2023, he reported intensification of the
pain over the left temple in addition to the right.
Repeated ESR, CRP, and temporal artery
ultrasound tests were unremarkable. Follow-up
physical examination revealed a firmer, tender
right temporal artery. Patient was prescribed
Prednisone 40 mg for four days due to the
suspicion for GCA and a temporal artery biopsy
was ordered. He underwent a bilateral
temporal artery biopsy which is considered the
gold standard for diagnosis of GCA, five days
after completing the prednisone 40 mg. The
superficial temporal artery biopsy demonstrated
healing arteritis and he was started on
prednisone 60 mg daily by the Ophthalmologist.
With the high doses of prednisone, the temporal
headaches became mild, but he contfinued to
experience daily holocephalic headaches,
blurred vision, photophobia, and phonophobia.
Multiple medications were used for both
prevention and acute treatment of his post-
concussive headaches with migrainous
features, including verapamil, propranolol,
sumatriptan, rizatriptan, naratriptan,
venlafaxine, and meclizine with inadequate
response.

In August 2023, he started Eptinezumab infusion,
a calcitonin gene-related peptide antagonist,
due to inadequate response to current medical
management for chronic headaches with
migraine features. His prednisone dosage was
gradually tapered, but he continued to
experience mild persistent right temporal pain.
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By June 2024, his headaches had significantly
reduced with Eptinezumalb. By early 2025, his
right temporal headaches became less intense,
and his inflammatory markers remained normal,
allowing for the discontinuation of prednisone.
His condition stabilized, reflecting significant
improvements in both GCA and headache
management despite ongoing challenges. He
continued his rehabilitation and therapy, with his
condition remaining stable as of early 2025.

Investigations

The comprehensive series of investigations
provided essential insights into the patient's
condition and played a key role in guiding
treatment decisions. The magnetic resonance
imaging (MRI) of the brain with and without
contrast (March 2022) revealed no acute
intracranial abnormalities, such as infarction or
hemorrhage, but highlighted mild chronic
microvascular ischemic changes, a finding that
is often associated with aging and
cardiovascular risk factors.

In September 2022, he was diagnosed with
moderate OSA with a respiratory event index
(REI) of 17/hr, which may have contributed to
his fatigue and cognitive issues. Vestibular
testing in December 2022 revealed right
vestibular hypofunction, which may explain his
complaints of dizziness and balance issues and
supported the need for vestibular rehabilitation.

ESR, CRP, and color Doppler ultrasound (CDUS)
of his tfemporal artery in July 2023 were
negative, showing no GCA in the superficial
temporal arteries. CDUS of bilateral temporal
arteries demonstrated normal flow
characteristics (Figures 1,2,3,4). Physical
examination and temporal predominance of
headache prompted obtaining the temporal
artery biopsy in August 2023, which revealed
healing GCA (Figure 5). The presence of myxoid
change in the asymmetrically thickened intima
and a residual infilfrate of mostly macrophages

at the tunica intima-tunica media interface
where the internal elastic lamina was absent
allowed distinction of healing arteritis from age-
related histopathological change, which may
resemble healed giant cell arteritis. 3

Later, imaging studies were obtained due to
persistence of headache despite medical
management and high-dose prednisone. The
MRI brain and magnetic resonance angiogram
(MRA) of the head with and without contrast
(August 2023) showed no new intracranial
abnormalities and confirmed the presence of
moderate temporomandibular joint
osteoarthrosis, which may have contributed to
some of the patient’s jaw pain. MRI of the brain
without contrast (May 2024) demonstrated no
new findings. Together, these investigations
formed a comprehensive picture of the
patient's complex medical condition and
directed ongoing treatment.

Figure 1: Right Superficial Temporal Artery (proximal)

Figure 2: Right superficial Temporal Artery without
“halo” sign
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Figure 3: Right Superficial Temporal artery

Figure 4: Left Superficial Temporal Artery

Figure 5: Right Superficial Temporal Artery Biopsy: The
superficial temporal artery biopsy had a focus of
healing arteritis (between the 2:30 and 7:00 o’clock
arrowheads, proceeding clockwise) with thickened
myxoid intima, loss of the internal elastic lamina, and
attenuated tunica media (hematoxylin and eosin). A
mild infilfrate of mononuclear leukocytes, mostly
macrophages, was present at the intima-media
interface and in the tunica adventitia (inset).

Differential Diagnoses

Multiple conditions were considered in the
patient's differential diagnosis, including
migraine chronification, cervicogenic
headache, temporal mandibular joint
dysfunction, scalp allodynia, untreated sleep
apnea, lesser occipital neuralgia, and tension-
type headache. The patient's initial headache
was unilateral but later became bilateral,
involving both temples.

A study 4 using data from the American Registry
for Migraine Research found that patients with a
history of mild traumatic brain injury (mTBI) had
a significantly higher prevalence of chronic
migraine compared to those without TBI.
Specifically, 74.3% of patients with mild TBI (307
of 413) reported chronic migraines, versus 65.8%
of non-TBI patients (422 out of 641), a difference
that was statistically significant (p = 0.004).
Given that the patient has no prior history of
migraine and that all headaches began
following the MVA, it is not reasonable to
afttribute the headaches to migraine
chronification.

The patient's MRI showed minimal bilateral TMJ
degenerative change. TMJ dysfunction and
excessive chewing is known to present with
temporal pain. > However, jaw claudication can
also present in GCA related to impaired blood
flow to masticatory muscles. A lack of electrical
component in the patient's pain description
helped to distinguish it from lesser occipital
neuralgia, which is a neuropathic pain that
radiates around the ear from posterior scalp.

Our patient reported right temporal cutaneous
allodynia. Scalp allodynia-pain resulting from
normally non-painful stimuli- can occur in 60-80%
¢ of those with migraine, 53.8% of those with TBI,
and in cases of GCA. 77 This phenomenon is
thought to be due to neurons propagating pain
signals in the absence of external stimuli (central
sensitization). The absence of typical morning

This is an open access journal distributed under the terms of the Creative Commons Attribution 4.0 License in which authors agree to make articles,
including data, graphics, and supplements, legally available for reuse, without permission or fees, for virtually any purpose. Any individual or
institution is free to copy, distribute, reproduce, or reuse these publications, as long as the author and original source are properly cited and credited.



ANNALS OF“"?
HEADACHEN
MEDICINE®

www.ahmjournal.com

Open Access Journal

headaches and presence of continuous
headache pattern reduces likelihood of
headache attributed to OSA.19 Tension-type
headache is typically bilateral pain in nature;
however, our patient reported bilateral
temporal pain, which would confribute to
difficulty with distinguishing our patient’s
headache type from tension-type headache
(TTH)."" In addition, our patient had migraine
features to his headache type, which would not
align with TTH as a diagnosis. Dash et al. 2023,
described a case of a patient with giant cell
arteritis (GCA) who presented with bilateral
daily headaches that closely resembled
migraine, highlighting the potential for
diagnostic confusion between the two
conditions.!?

The decision to pursue GCA was based on high
clinical concern, and the patient’s observation
of temple tenderness and prominence of his
temporal arteries. This diagnosis could have
easily been overlooked.

Treatment

Initial management focused primarily on post-
concussive headaches with migrainous
features. He was prescribed Verapamil 180 mg
daily for headache prevention and rizatriptan
10 mg for acute headache management.
Despite some improvement in headache
intensity, the frequency of headaches remained
unchanged, prompting an increase in
verapamil dosage to 240 mg. After a second
moderate head injury in December 2022, his
symptoms worsened, and verapamil was

replaced by propranolol 120 mg daily. However,

he returned to verapamil due to worsening
headaches with propranolol. In March 2023, the
patient's treatment was adjusted by adding
venlafaxine which was fitrated up to 150 mg
daily in 3 weeks due to worsening symptoms. His
headaches remained daily, and he
experienced dizziness and concentration issues.

He developed stabbing pain radiating from his
right temple to his neck and jaw.

When he was found to have temporal
tenderness and protruding temporal arteries, he
was started on prednisone 40 mg daily for a
short 4 day-course, which provided partial relief
of his temple pain. His prednisone course was
prolonged after GCA diagnosis for nine months
which provided further improvement with the
temporal headaches. However, his
holocephalic headaches and light sensitivity
continued, so additional migraine-specific
treatment was initiated due to the headache
with migraine features. Eptinezumab infusions
were initiated August 2023. By February 2024, his
headache severity and frequency decreased
>50%, and his temporal pain improved with mild
residual temporal tenderness. As of early 2025,
the patient remains stable but continues to
experience mild ongoing symptoms of
headache, photophobia, and phonophobia.
He has occasional vertigo, dizziness, and
cognitive difficulties, with improved severity.

Outcome And Follow-Up

The patient continues to follow up with his
primary care provider and headache specialist
regularly. The most recent follow-up data was
obtained in early 2025. He is scheduled to have
ongoing follow-up visits every three to six months
at the Duke Headache Clinic, depending on
the progression of his symptoms and treatment
adjustments. The patient is regularly monitored
for signs of disease progression and
complications. For GCA, he undergoes routine
assessments, including physical examination
(that includes temple palpation) and testing ESR
and CRP levels for any clinical change (despite
lack of elevation of ESR and CRP in the past).

Discussion

The brain injury from concussion involves
metabolic, physiological and microstructural
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disturbances. Concussion and mild TBI has been
used interchangeably in both in the medical
literature and in clinical care of TBI patient
population.’® Mild tfraumatic brain injury (mTBI),
as defined by the Mild TBI Committee of the
American Congress of Rehabilitation Medicine
and later refined by the World Health
Organization (WHO), is characterized by a
Glasgow Coma Scale (GCS) score between 13
and 15, measured 30 minutes after the injury.
Diagnosis requires the presence of at least one
of the following symptoms: loss of consciousness
lasting less than 30 minutes, post-traumatic
amnesia lasting less than 24 hours, a temporary
alteration in mental state at the time of the
injury (such as confusion or disorientation), or a
brief neurological abnormality (such as vision or
balance disturbances).'* Our patient was
determined to have a mild-TBI. Non-sports
related concussions may result in more
prolonged recovery or persistent symptoms.15

Post-concussive syndrome (PCS) refers to a
group of physical, cognitive, behavioral, and
emotional symptoms that appear after a
traumatic brain injury (TBI). '> These may include
headaches, fatigue, vision problems, balance
issues, confusion, dizziness, insomnia,
neuropsychiatric symptoms, and tfrouble
concentrating. Multiple concussions, older age,
female, depression and anxiety, and chronic
pain have an increased risk of developing
prolonged post-concussive symptoms.'¢ Our
patient had risk factors that could prolong
recovery, including multiple concussions, age,
anxiety, and chronic pain.

Computed tomography (CT) of the head is
recommended for urgent evaluation. The
Canadian CT Head Rule, a highly sensitive
clinical decision tool was designed to
standardize and enhance the emergency
management of patients with minor head
injury.l” Steyerberg et al. 2019, recommends that
persistent neurological deficit not explained by
CTis the primary indication for Brain MRI. MRl is

more sensitive for detecting contusions, small
hemorrhages, and axonal injuries.
Approximately 30% of hospitalized TBI patients
with normal head CT have abnormalities on
Brain MRI.'8 Functional MR, diffusion tensor
imaging (DTl), and serum biomarker are
currently used for research purposes. The ability
of these tools to detect structural damage and
evaluate injury severity enables healthcare
providers to develop appropriate treatment
plans.!?

There are no reported cases in literature
reporting GCA developing in post-concussion
syndrome patients with new onset of
headaches. GCA's pathogenesis involves an
immune response that recruits inflammatory
cells, leading to vascular damage and systemic
inflammation.22 GCA manifests with headaches
in 66% 21 of cases, jaw claudication in 50%,22
visual disturbances in 20-30%,2 and fever in
40%.24 The reason for immediate treatment is
that the vasculitis ischemic complications,
including anterior ischemic optic neuropathy,
potentially leading to permanent vision 10ss.25
Between 40% and 60% of GCA patients have
concomitant polymyalgia rheumatica (PMR),26
which typically presents with shoulder and
pelvic girdle pain, morning stiffness, and, in
some cases, systemic symptoms like fatigue,
fever, and weight loss, likely driven by IL-6
signaling.? The exact cause of GCA remains
unknown, but genetic factors, such as
polymorphisms in the major histocompatibility
complex region, are believed to play a role.®
The incidence of GCA is higher in Scandinavian
populations likely due to genetic susceptibility or
immune-mediated hypersensitivity.2?.30 The
diagnosis of GCA depends on patients’ clinical
symptoms, lab results, ophthalmology
evaluation, imaging, and/or temporal artery
biopsy.

Laboratory tests, including ESR and CRP, can
support diagnosis but are not specific, as normal
levels may still occur in some cases.3! Several
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factors can lead to falsely normal ESR, including
medications such as NSAIDs and statins.s2
Clinicians should be aware that the use of
NSAIDs or statins is linked to lower ESR levels in
patients with GCA, which may reduce the
sensitivity and specificity of this test for
diagnosing GCA; in such cases, CRP may serve
as a more reliable marker for evaluation.
Steroids, including parenteral steroid
administration, can lower both ESR and CRP. 33

In a retrospective, population-based cohort
study, 8.2% of patients with GCA experienced
permanent vision loss, primarily due to arteritic
ischemic optic neuropathy (AION).34 Key
diagnostic clues include pallid optic nerve head
edema on slit lamp examination, delayed opfic
nerve head and choroidal filling on fluorescein
angiography, and red flags such as bilateral or
rapidly sequential vision loss and recurrence in
the same eye.3> Our patient had no
ophthalmologic complications.

In addition to laboratory results, color Doppler
ultrasound (CDUS) of the temporal artery is now
considered first-line for diagnosis because it has
a higher sensitivity than temporal artery biopsy
and is of lower cost and less invasive. The
hallmark "halo sign," visible on ultrasound,
indicates inflammation of the vessel walls.
Bilateral temporal *halo sign” is highly specific
for GCA.3¢In the 2016 TABUL study3” (a multi-
center, prospective study for GCA), ultrasound
had sensitivity of 54% and specificity of 81%,
while temporal artery biopsy had sensitivity of
39% and specificity of 100%. Temporal artery
biopsy remains the gold standard for diagnosis.
The lower sensitivity of biopsy is likely due to skip
lesions and prior corticosteroid tfreatment.
Unexpectedly, our patient’s ultrasound was
negative but biopsy was positive for GCA.
Temporal artery abnormalities, including
beading (irregular contour), prominence,
tenderness, and an absent pulse, are reported
to significantly increase the likelihood ratio for a
positive temporal artery biopsy (TAB).38 Our

patient had prominent temporal arteries on
examination, giving him an increased likelihood
of positive biopsy.

Ultrasound halo size abnormalities reduced after
four or more days of high-dose glucocorticoid
tfreatment. The percentage of positive biopsy
results dropped significantly when patients
began glucocorticoid tfreatment within 3 days.3?
Our patient had the ultrasound performed
approximately 20 days before starting the
steroids, so the absence of the halo sigh cannot
be attributed to the steroids.

The first-line freatment for GCA includes high-
dose corticosteroids, which help reduce
inflammation to prevent severe conditions like
vision loss and stroke.#° The American College of
Rheumatology (ACR) recommends starting with
40 to 60 mg of prednisone daily, tapering once
symptoms improve, which needs to be done
gradually due to risk of developing adrenal
insufficiency.#! In cases with persistent or
worsening symptoms or contraindications to
prednisone, like uncontrolled diabetes,
tocilizumab (an IL-6 inhibitor) or methotrexate
may be used.*2 Two RCTs involving 281
participants found that tocilizumab significantly
improved sustained remission and reduced
relapse time in giant cell arteritis, with the
weekly dose showing the best results.*3 For
patients with significant vascular involvement,
low-dose aspirin is also recommended.*4

Early diagnosis and immediate treatment are
crucial in preventing irreversible damage and
complications such as strokes, especially in
elderly patients due to the presence of other
associated vascular risk factors.4> Most strokes
secondary to GCA are ischemic in nature, with
only a few isolated cases reporting
subarachnoid hemorrhage as a complication of
GCA.# GCA-related strokes typically occurin
the vertebrobasilar (VB) territory and are more
common in patients who experience
ophthalmic ischemic symptoms.#’ In a case
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series, the authors discuss three patients with
biopsy-proven GCA who experienced
significant auditory and vestibular symptoms.48
Two of these patients died due to GCA
affecting the vertebral arteries, with postmortem
findings reported, emphasizing the need for a
high index of suspicion for GCA in elderly
patients with acute audiovestibular symptoms
like deafness, tinnitus, vertigo and loss of
balance,*’ as they may signal brainstem
infarction. Carotid and vertebral artery
dissections have been documented, as well.50

Conclusion

In conclusion, both PCS and GCA require
careful evaluation and management due to
their potential long-term impacts on patients'
health. PCS, resulting from mild traumatic brain
injury, manifests in a range of persistent
symptoms, with freatment focusing on symptom
relief and rehabilitation. GCA, a serious
inflammatory condition affecting large arteries,
demands prompt diagnosis and intervention to
prevent severe complications. Physical
examination and high clinical suspicion are
needed to appropriately diagnose patients with
comorbid conditions. Continued research into
the mechanisms and management of these
conditions will further enhance clinical care and
patient quality of life.
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