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Introduction Methods and Results:

Methods
In this study, a retrospective chart review was conducted on a 
consecutive series of patients who met the criteria for 
possible unilateral occipital nerve compression based on 
history and physical exam and subsequently underwent 
bilateral occipital nerve magnetic resonance neurography. 
Subject demographics, characteristics of migraines, previous 
treatment measures, MRN findings, and operative findings 
were noted. Greater occipital nerve enlargement or 
hyperintensity and other possible pathologies related to 
migraine symptoms were recorded.

Migraine is one of the most prevalent and debilitating neurological 
disorders with limited modes of diagnosis and treatment. 

The Greater Occipital Nerve (GON) is a sensory branch that arises 
from the dorsal ramus of the second cervical spinal nerve and 
emerges approximately 3-cm below the occipital protuberance and 
1.5-cm lateral to midline. Six compression points along the nerve 
course have been described: (1) through the fascial band between 
the obliquus capitis and the semispinalis, (2) entrance into the 
semispinalis, (3) exit from the semispinalis, (4) entrance into the 
trapezius, (5) through the trapezius insertion, and (6) contact with 
the occipital artery. 

Currently, the diagnosis of compression of the GON is based on a 
combination of clinical history (headache logs)  and physical 
examination, particularly identifying point tenderness along the 
course of the nerve, a common finding in migraine patients 
However, not all migraine patients respond to diagnostic injections, 
possibly due to the longstanding nature of the condition, and central 
desensitization, a noted factor in migraine pathogenesis, may have 
already occurred. Additional more objective modalities of assessing 
nerve pathology would be useful to guide therapy in such cases.

The development of magnetic resonance images of peripheral
nerves, also known as magnetic resonance neurography (MRN), 
allows improved assessment of nerve anatomy and pathology  
These new advances have allowed adequate imaging of peripheral 
nerve pathology with sub 1-mm resolution. This study's objective is 
to demonstrate that magnetic resonance neurography can be 
qualitatively used to evaluate abnormalities in greater occipital 

nerves in patients with unilateral occipital migraines.

Table 1. Patient demographic factors (n=14) and migraine history 
prior to magnetic resonance neurography

Table 2. Migraine diagnostic and treatment modalities prior to acquisition of magnetic 
resonance neurography. 
*Previous migraine surgeries include rhizotomies, occipital nerve neurectomies 
**All previous imaging was either standard 1.5T brain or cervical spine MRI or CT and 
evaluated as negative for pathology related to migraine symptoms

Results
Among 14 subjects with unilateral occipital migraines, 12 
(86%) patients had MRN findings consistent with 
laterality of migraine symptoms, such as enlarged or 
brighter nerves on the symptomatic side compared to the 
asymptomatic side, and 2 patients (14%) had MRN 
findings that did not parallel the patient's clinical history 
or physical exam.

Conclusion
This study confirms that magnetic resonance 
neurography can qualitatively demonstrate 
abnormalities of the greater occipital nerves in    
patients with unilateral occipital migraines.

Age Sex Migraine Frequency* Migraine Laterality Positive Family History Previous Head Trauma
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Case Studies

Figure 1. Example case of occipital nerve MR neurography findings consistent with laterality of migraine symptoms. 57-year old male patient who presented 
with left occipital nerve tenderness and migraines. 3T MRN (0.9 mm; recon 12 mm coronal maximum intensity projection, MIP) demonstrates 
hyperintensity of left greater occipital nerve (right image, red arrow). Oblique sagittal reconstructions show evidence of compression neuropathy of left 
greater occipital nerve manifested by hyperintensity and enlargement of the nerve as it courses through the semispinalis capitis muscle (center image, red 
arrow). The right greater occipital nerve is unremarkable in its size, signal intensity and course (left image, white arrows).

Figure 2. Example case of unremarkable occipital nerve MR neurography findings. 25-year old female who presented with right GON and LON tenderness. 
3T MR neurography demonstrates no evidence of occipital neuropathy. Bilateral GON relatively symmetric and equal in course, caliber, and intensity (white 
arrows). Small lymph nodes are evident in the neck. 

BOTOX Nerve Block Radiofrequency Ablation Previous surgery* Previous Head/neck Imaging**
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