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Abstract 

 
In patients with migraine or idiopathic 

intracranial hypertension (IIH) a worsening 

headache can often be attributed to an 

increase in intracranial pressure. Associated 

symptoms like new onset or worsening neck 

pain may be masked by this diagnosis, 

delaying identification of other serious 

conditions like cervical osteomyelitis. We 

present a female in her thirties with a medical 

history of episodic migraine, idiopathic 

intracranial hypertension without papilledema 

(IIHWOP), and type two diabetes mellitus, who 

developed worsening headaches with neck 

pain, photophobia, vertigo, and weight loss. 

Standard migraine therapies were ineffective. 

Neurological exams, fundoscopy, brain and 

vascular imaging, and lumbar puncture were 

unremarkable. A cervical spine MRI revealed 

findings consistent with cervical osteomyelitis 

and an epidural abscess. Cultures confirmed 

methicillin-resistant Staphylococcus aureus 

(MRSA). She was treated with antibiotics and 

monitored by infectious disease and 

neurology. Follow-up imaging showed 

improvement, and she continued conservative 

treatment with close specialist follow-up. This 

case underscores the importance of 

maintaining a broad differential diagnosis in 

patients with worsening headache features, 

particularly when associated with red flag 

symptoms such as neck pain and systemic 

signs, to avoid delays in diagnosing potentially 

life-threatening conditions such as spinal 

infections. 
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Background  
 

In patients with pre-existing medical conditions 

such as episodic migraine or idiopathic 

intracranial hypertension without papilledema 

(IIHWOP), new or worsening headache is 

typically attributed to intracranial pressure 

changes. Such a presumption can delay 

consideration of differential diagnoses when 

other symptoms such as neck pain, 

photophobia, or systemic symptoms are subtle 

or nonspecific. In these cases, secondary or 

related pathology- such as spinal infection-may 

be overlooked when initial neurologic studies 

and laboratory test results are unremarkable. 

 

Cervical osteomyelitis and epidural abscesses 

secondary to it are uncommon but serious 

diseases that can present as headache, neck 

pain, and constitutional symptoms. Early 

diagnosis is of greatest importance but can be 

challenging, particularly in patients with long-

standing headache disorders and comorbid 

diseases such as diabetes mellitus. Diagnostic 

evaluation can also be rendered more difficult 

by recent treatment. For instance, leukocytosis is 

expected in patients on corticosteroids which 

may mask underlying infection especially in 

patients without systemic symptoms. On the 

contrary, inflammatory markers such as C-

reactive protein (CRP) and erythrocyte 

sedimentation rate (ESR) are more likely to 

provide better evaluation of systemic 

inflammation in this context but are not routinely 

ordered. 

 

This case presents the diagnostic dilemma of a 

patient with history of migraine and IIHWOP with 

recurrent headache, neck pain, and systemic 

symptoms and ultimately diagnosed with 

cervical osteomyelitis and an epidural abscess 

secondary to methicillin-resistant 

Staphylococcus aureus (MRSA). 

 

 

 

Case presentation 
 

A woman in her thirties with a medical history of 

episodic migraine, idiopathic intracranial 

hypertension without papilledema (IIHWOP), 

type 2 diabetes mellitus, hypothyroidism, and 

obesity presented to the headache clinic for 

evaluation of progressively worsening 

headaches. Two months prior, she had been 

hospitalized for bilateral pneumonia and lower 

extremity cellulitis, for which she was treated 

with doxycycline and subsequently discharged. 

A month later, she underwent a left 

adrenalectomy for a cortisol-secreting adrenal 

adenoma and started on hydrocortisone 

replacement therapy. 

 

Throughout the postoperative course, her 

episodic migraines suddenly transitioned to 

daily, burning headaches that were 

accompanied by photophobia, vertigo, 

pulsatile tinnitus, and brief visual blurring. She 

was evaluated multiple times at the emergency 

department (ED), where neurological 

examination and brain imaging [Computed 

Tomography (CT) and Magnetic Resonance 

Imaging (MRI)] were normal. She was 

empirically started on topiramate for presumed 

vestibular migraine and increased dose of 

acetazolamide for presumed worsening of IIH. 

There was initial relief with an occipital nerve 

block, but she rapidly relapsed and her 

symptoms continued to worsen. Notably, 

repeated leukocytosis was observed on several 

occasions but were assumed to be secondary 

to her recent corticosteroids, and inflammatory 

markers such as CRP and ESR were not initially 

quantified. 

 

On a return visit to the headache clinic after her 

third visit to the ED, she presented with severe 

positional headaches and posterior neck pain 

that had recently begun. Worsening with head 

movement and partially relieved by sleeping in 

a position with raised head was her 

presentation. Her mother also reported that 
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tender head and neck massage relieved the 

symptoms every time, information that raised 

clinical suspicion of cervical involvement. 

Neurologic exam was largely benign other than 

for residual sensory deficits in the left V2-V3 

trigeminal dermatomes. There were no new 

medications initiated at the time, but due to the 

residual symptoms and the unusual pain relief 

pattern, MRI of the cervical spine was ordered. 

 

Prior to the scheduled MRI of the cervical spine, 

the patient returned to the ED with worsening 

symptoms. She was given a migraine cocktail 

and discharged on sumatriptan. With recurrent 

symptoms, she was admitted for 

dihydroergotamine (DHE) infusions for 

intractable migraine and accompanying visual 

changes. Her neurological exam and bedside 

fundoscopy were within normal limits, but 

lumbar puncture showed an opening pressure 

of 31 cm H₂O, which is compatible with mildly 

elevated intracranial pressure. 

 

In view of continued deterioration of neck pain 

and headache, the earlier scheduled cervical 

spine MRI was performed soon after the ED visit. 

Imaging revealed abnormal enhancement and 

edema at C2-C3 vertebral levels with 

accompanying narrowing of the spinal canal 

consistent with osteomyelitis and an epidural 

abscess (Figure 1). Biopsy under CT guidance 

was confirmed, with cultures showing methicillin-

resistant Staphylococcus aureus (MRSA). During 

this period, inflammatory markers were 

significantly elevated: white blood cell count 

11.2 × 10⁹/L, CRP 7.35 mg/dL, and ESR 114 

mm/hr. Thoracic spine MRI revealed additional 

foci of vertebral osteomyelitis. 

 

The patient was started on intravenous 

vancomycin and ceftriaxone and was 

discharged on a peripherally inserted central 

catheter (PICC) line for six weeks' intravenous 

antibiotics as an outpatient. She was followed 

closely by infectious disease and neurology 

services. On follow-up, she improved over time, 

and follow-up imaging showed resolution of the 

cervical abscess.  

 

This case illustrates the diagnostic challenge of 

diagnosing cervical osteomyelitis in patients 

with overlapping headache syndromes. It also 

underscores the importance of maintaining a 

broad differential diagnosis in patients with 

evolving symptoms, particularly in those with risk 

factors for infection such as surgery, diabetes, 

and immunosuppression. 

 

Investigations 
 

Initial investigations focused on ruling out 

emergent causes of headache, including acute 

intracranial hemorrhage and venous sinus 

thrombosis, using MRI of the brain with and 

without contrast and a CT venogram of the 

head. Evaluation for increased intracranial 

Figure 1. MRI of the cervical spine with and without 

contrast demonstrating discitis osteomyelitis at C2/3 

with epidural phlegmon. A) Sagittal T2 weighted image 

acquired slightly to the left of midline. Note extensive 

pre-vertebral soft tissue swelling (arrowhead), 

involvement of the C2 and C3 vertebral bodies with T2 

hyperintensity in the marrow, and ventral epidural 

phlegmon narrowing the spinal canal (arrow). B) 

Sagittal T1 weighted post-contrast image acquired 

slightly to the left of midline. Similar findings are 

redemonstrated to better advantage. Note the 

extensive enhancement within the pre-vertebral soft 

tissues (arrowhead), C2 and C3 vertebral bodies, and 

the ventral epidural space (arrow) consistent with 

infection. C and D) Axial T2 weighted image (C) and 

axial T1 weighted post-contrast image (D) at the level 

of the C2/3 disc interspace. Findings are 

redemonstrated with extensive pre-vertebral 

(arrowheads) and ventral epidural phlegmon (arrows). 
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pressure included slit-lamp fundoscopic 

examination and lumbar puncture, which 

revealed a mildly elevated opening pressure. As 

her symptoms progressed, particularly with focal 

neck pain, an MRI of the cervical spine was 

performed, revealing lesions at the C2-C3 

vertebrae. A biopsy and culture confirmed 

cervical osteomyelitis and an epidural abscess 

due to methicillin-resistant Staphylococcus 

aureus (MRSA). Inflammatory markers were not 

obtained when she first presented but were 

significantly elevated when the infectious 

etiology was suspected. Finally, further thoracic 

MRI revealed no additional lesions.  

 

Differential Diagnosis 
 

The differential diagnosis in a patient with 

episodic migraines is extensive when presents 

with daily severe headaches with a positional 

component, neck pain and dizziness. It includes 

conditions related to venous drainage such as 

cerebral venous sinus thrombosis and dural 

arteriovenous fistulas; central nervous system 

infections such as meningitis; mass lesions 

secondary to prior hemorrhage, neoplastic 

process, or paraspinal abscesses; drug side 

effects; and endocrinopathies, such as adrenal 

insufficiency 1-7. 

 

In this case, diagnostic specificity was also 

undermined by the patient's simultaneous risk 

factors for infection and immunosuppression 

such as type 2 diabetes, obesity, recent 

adrenalectomy, and corticosteroid therapy. Her 

migraine history and probable idiopathic 

intracranial hypertension without papilledema 

(IIHWOP) initially predisposed towards a primary 

headache diagnosis. Brain imaging ruled out an 

intracranial mass, and she met two 

radiographic criteria for IIHWOP - empty sella 

(Figure 2) and transverse sinus narrowing (Figure 

3) - that are consistent with the modified 

Friedman criteria for diagnosis 8. However, 

inability to demonstrate papilledema and 

absence of a persistent response to therapy 

prompted further investigation. 

 

Notably, her corticosteroids would have blunted 

normal inflammatory responses, obscuring the 

significance of her leukocytosis and submerging 

awareness of an underlying greater process. 

Only following cervical spine MRI, for persistent 

neck pain and atypical symptom relief from 

Figure 3. Sagittal oblique 1.8 mm maximum intensity 

projection images from a CT venogram 

41 demonstrating narrowing of the sigmoid – 

transverse sinus junction (arrows) both on the right 

42 (A) and left (B). 

Figure 2. Sagittal T2 weighted image along the midline 

demonstrating a partially empty sella 3 with 

prominence of the CSF space (arrow). 
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massage, was cervical osteomyelitis with an 

epidural abscess diagnosed. 

 

This case points out the diagnostic challenge of 

distinguishing secondary causes of headache in 

comorbid patients with primary headache 

disorders, particularly if there is 

immunosuppression or other systemic risk 

factors.  

 

This case underscores the diagnostic challenges 

of distinguishing secondary causes of headache 

in patients with overlapping primary headache 

disorders, particularly when immunosuppression 

or other systemic risk factors are present. 

 

Treatment 
 

The patient’s initial treatment focused on 

managing presumed migraine and idiopathic 

intracranial hypertension (IIH). She was started 

on topiramate, followed by an occipital nerve 

block during a subsequent ED visit for localized 

tenderness. Due to side effects, topiramate was 

discontinued and replaced with 

acetazolamide, quetiapine, and a prednisone 

taper. Despite temporary relief, her headaches 

persisted, and sumatriptan was added. As 

symptoms continued, her regimen was adjusted 

to include indomethacin, propranolol, and a 

higher dose of sumatriptan. She was later 

hospitalized for intractable headache and 

received intravenous dihydroergotamine (DHE), 

which offered transient relief. After cervical 

spine imaging revealed osteomyelitis and an 

epidural abscess, she was treated with IV 

vancomycin, transitioned to daptomycin, and 

later doxycycline. Surgical intervention was 

considered but deferred as follow-up imaging 

showed abscess reduction.  

 

Outcome And Follow-Up 
 

The patient was discharged from the hospital 

with a peripherally inserted central catheter 

(PICC line) for a six-week course of antibiotics, 

and she was followed closely by infectious 

disease and neurology in an outpatient setting. 

One month after discharge, follow-up MRI 

reported unchanged osteomyelitis but 

decreased size of the epidural abscess. Two 

months later, she reported headache that, 

although decreased in frequency compared to 

initial presentation, was associated with new 

monocular diplopia. MRI brain showed no 

infectious changes, and she was referred to 

ophthalmology and was reassured that there 

was no papilledema. She continued to see 

outpatient neurology and be treated for 

chronic migraine with IIH. 

 

Discussion 
 

Our patient, with a known history of episodic 

migraine and IIHWOP, initially appeared to have 

an exacerbation of these primary conditions. 

She met two criteria for IIHWOP [8] but her 

persistent and progressively worsening 

symptoms did not fully align with her established 

diagnoses. The presence of left V1-V2 sensory 

deficits was initially attributed to migraine aura. 

 

The delay in diagnosing cervical osteomyelitis 

and epidural abscess was partly due to the 

nonspecific nature of her early clinical and 

laboratory findings. Although CBC was routinely 

ordered, her WBC counts were largely within 

normal limits—consistent with literature 

indicating normal WBC in up to 40% of vertebral 

osteomyelitis cases 9, 10. ESR and CRP, which 

have higher sensitivity 11, were not initially 

measured during her ED visits. When they were 

eventually tested during hospitalization, both 

were markedly elevated, supporting an 

infectious etiology. In immunocompromised 

patients, including those on chronic steroids or 

with diabetes mellitus- as in this case- laboratory 

markers of infection may be falsely negative 12, 

13. This further highlights the need for a high 

index of suspicion and timely use of advanced 

imaging and cultures for investigating possible 
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vertebral osteomyelitis 14, which ultimately 

confirmed the diagnosis.  

 

Patients with diabetes and adrenal insufficiency 

are at increased risk for spinal infections due to 

impaired immune responses, vascular 

insufficiency, and frequent exposure to 

healthcare settings 11, 15. In such populations, 

symptoms may be subtle and mimic other 

conditions, as seen here with headache and 

neck pain resembling chronic migraine or IIH. 

MRI remains the gold standard for diagnosing 

spinal infections and should be considered early 

when symptoms deviate from baseline or fail to 

respond to standard therapies 14. Ultimately, this 

case illustrates the need for comprehensive 

evaluation in patients with overlapping 

neurological and systemic conditions, 

particularly when they are immunosuppressed 

or have risk factors for infection. Additionally, 

given her continuing head pain, this case raises 

the possibility that cervical osteomyelitis and 

IIHWOP may have coexisted, both contributing 

to the patient’s clinical presentation. 

 

This is further emphasized by similar cases of 

vertebral osteomyelitis being masked by the 

common complaint of back pain; in one, a 

historic compression fracture with suspected UTI 

delayed diagnosis 16, while in another, prompt 

lumbar spine imaging in a diabetic patient on 

empagliflozin quickly identified how 

asymptomatic bacteriuria led to vertebral 

osteomyelitis and iliopsoas abscess 17. 

 

 

 

 

 

 

 

Learning Points 
 

● Prior immunocompromised status or 

immunosuppressant medication use may 

mask infectious causes of headache via 

falsely reassuring CBC, ESR, and CRP.  

● A CRP and ESR may still be beneficial in 

migraine patients with atypical symptoms or 

worsening conditions.  

● Consider cervical spine imaging in patients 

with intractable headaches refractory to 

treatment, along with focal head and neck 

pain to palpation. 

 

Consent 

 
Written informed consent was obtained from 

the patient for the publication of this case 

report, including all relevant clinical information 

and imaging. The patient reviewed the content 

and agreed to its publication in accordance 

with ethical standards. 
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