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DESCRIPTION
The styloid process is a small, slender, and pointed bony 
projection of the temporal bone in the human skull. Located at 
the junction of the petrous and mastoid portions of the 
temporal bone, it extends anteroinferiorly from the base of the 
skull, near the mandible. This cylindrical structure typically 
measures about 2.5 cm in length and lies between the internal 
and external carotid arteries. Important surrounding structures 
include cervical blood vessels and cranial nerves V, IX, X, and 
XII. An Elongated Styloid Process (ESP) is defined as one
exceeding 3 cm, with a prevalence of 4%-7.3% [1]. Not all ESPs
cause symptoms; when they do, it is termed Eagle Syndrome
(ES), affecting roughly 4% of individuals with ESP. First
described by Watt Eagle in 1937 [2], ES is classified into classic
and vascular types, based on the styloid angle and its anatomical
relationships. Classic ES presents with pharyngeal discomfort,
foreign body sensation, dysphagia, and facial pain, often leading
patients to seek otolaryngological care. The vascular type, known
as Stylocarotid Artery Syndrome (SAS), is rare, with an incidence
of 4-8 per 100,000 [3], and is frequently misdiagnosed or
overlooked. SAS may initially present as Transient Ischemic
Attacks (TIAs) or stroke due to compression of the Internal
Carotid Artery (ICA) by the elongated styloid process, causing
stenosis or dissection. These patients are often misdiagnosed
with common ischemic stroke and initially present to neurology
departments.

We previously reported a case of SAS in an early 30's male [4]. 
The patient experienced multiple TIAs before ultimately 
suffering a stroke. Prior to symptom onset, he engaged in 
vigorous exercise (badminton) and received a neck massage. 
Initially, he experienced recurrent transient aphasia, consistently 
occurring after neck flexion. Subsequently, he developed aphasia 
with memory impairment and sought emergency neurological 
care. After assessment, he received intravenous rt-PA 
thrombolysis and was treated following standard acute ischemic 
stroke protocols. During hospitalization, Computed Tomography 
Angiography (CTA) revealed an abnormally elongated left styloid 
process compressing the Internal Carotid Artery (ICA), causing 
ICA dissection. Digital Subtraction Angiography (DSA)

confirmed this diagnosis. Despite opting for conservative
management, the patient showed good neurological recovery at
discharge, with no significant residual deficits (Figure 1).

Figure 1: Left panel: 3D-CT reconstruction of the neck, showing
styloid process medial angulation of 19.93° (left) and 35.27°
(right). Right and lower image: DSA and cervical vascular MRI
images demonstrating stenosis and dissection of the left internal
carotid artery (red triangle).

Interested in Styloid Process Syndrome (SAS), we searched
PubMed for recent studies. Over the past decade, 150 cases of
Eagle syndrome were reported. We analyzed 23 of these cases
where SAS caused ischemic stroke. Our review revealed two key
trends:

• Is the distribution by gender and laterality statistically
significant or merely coincidental?

• Could the male predominance be linked to more frequent
engagement in vigorous physical activities?

• Are there underlying anatomical or physiological factors
contributing to these differences?
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While these preliminary findings have potential clinical
implications, the current sample size limits definitive
conclusions. We propose a larger, more systematic study to
validate these observations. Future research should also explore

other potential SAS-related factors, such as anatomical variations 
and genetic predispositions (Table 1).

Time period January 2014-April 2024

Number of cases 23

Mean age at onset (years) 48.45 ± 2.88 (range: 26-85)

Gender distribution Male: 19 (82.6%), Female: 4 (17.4%)

Primary symptoms (n) Hemiplegia: 20, Aphasia: 17, Sensory deficit: 6, Facial palsy: 5, Headache: 
3

Other symptoms (n) Altered consciousness: 2, Neck pain: 2, Visual disturbance: 2, Neglect: 1, 
Tinnitus: 1, Palpitation: 1

Mean NIHSS score 10.82 ± 2.75 (n=11)

Elongated styloid process location (n) Left: 5 (21.7%), Right: 1 (4.3%), Bilateral: 17 (73.9%)

Mean styloid process length (cm) Left: 4.24 ± 0.99 (n=16), Right: 4.29 ± 1.31 (n=15)

Infarct location (n) MCA territory: 6, Frontal lobe: 5, Parietal lobe: 5, Temporal lobe: 3, 
Insular lobe: 3, Periventricular: 3, Basal ganglia: 2

Carotid artery dissection (n) Left: 8 (34.8%), Right: 3 (13%), Bilateral: 6 (26.1%)

Styloidectomy performed (n) 9 (39.1%)

Note: NIHSS: National Institutes of Health Stroke Scale; MCA: Middle Cerebral Artery

Search strategy: PubMed was searched using the following terms: ((ischemic stroke) OR (cerebral infarction)) AND ((Eagle syndrome) OR 
(stylocarotid artery syndrome))

allowing accurate measurement of length and angulation; DSA
reveals carotid artery stenosis and dissection, as well as the
spatial relationship between the styloid process and vascular
system; Transcranial Doppler ultrasonography (TCD) also has
diagnostic value for SAS. A case report [5] described a 56-year-
old female with recurrent TIAs over 8 years, ultimately
diagnosed with SAS through TCD neck flexion test and cured
by surgical resection of the elongated styloid process. However, it
should be noted that in addition to TCD, 3D-CT and DSA can
also be used for neck flexion tests, but these tests carry potential
risks of stroke induction and exacerbation of carotid artery
dissection and should be used cautiously.

Once SAS is diagnosed, treatment options include conservative
management and surgical intervention. Conservative treatment
is like standard ischemic stroke management, primarily involving
antiplatelet therapy and plaque stabilization, along with
recommendations to avoid vigorous neck movements. However,
conservative treatment carries risks of symptom recurrence and
may negatively impact patients' psychological well-being,
potentially inducing anxiety and depression.

Surgical treatment is considered curative for SAS, with intraoral
and extra oral approaches being common techniques [6]. The
intraoral approach offers advantages of minimal invasiveness
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Eagle Syndrome (ES) is a relatively common anatomical variant, 
with some cases of Elongated Styloid Process (ESP) progressing 
to ES. Stylocarotid Artery Syndrome (SAS) is a rare subtype of 
ES, with an incidence of approximately 4-8 cases per 100,000 
individuals [3]. Diagnosing SAS requires high clinical suspicion, 
with particular attention to neurological symptoms associated 
with neck movement. The clinical manifestations of ES 
primarily relate to compression of surrounding nerves and 
vascular tissues by an elongated styloid process. Typical 
symptoms include facial pain or numbness and masticatory 
weakness (trigeminal nerve compression); otalgia, pharyngeal 
paresthesia, taste alterations, and dysphagia (glossopharyngeal 
nerve compression); dysphonia, diminished cough reflex, and 
heart rate changes (vagus nerve compression); and tongue 
deviation, dysarthria, and lingual atrophy (hypoglossal nerve 
compression). Some patients may have a palpable mass 
(elongated styloid process) in the tonsillar fossa during 
oropharyngeal examination. Due to the diverse symptomatology, 
ES patients may present to otolaryngology or neurology 
departments, but rarely to vascular surgery initially.

Imaging plays a crucial role in ES diagnosis: 3D-CT 
reconstruction of the neck clearly demonstrates styloid process 
morphology and its spatial relationship with adjacent structures,
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Table 1: Literature review of ischemic stroke related to SAS.



multicenter studies are recommended to provide higher-level
evidence-based medical evidence.
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and faster recovery, while the extra oral approach provides better 
surgical visualization and operative space. However, given the 
complex neurovascular structures surrounding the styloid 
process, surgical treatment also carries potential risks of 
complications such as nerve injury and hemorrhage, which 
partly explains why some patients prefer conservative 
management [7-9].

Currently, there is a lack of large-sample, long-term follow-up 
studies comparing the efficacy and safety of conservative versus 
surgical interventions. Therefore, treatment selection should be 
individualized, considering factors such as symptom severity, 
comorbidities, surgical risks, and patient preferences.

CONCLUSION
In summary, ESP is relatively common, while ES occurs less 
frequently, and SAS is even rarer. ES patients typically present 
with nerve compression symptoms, whereas SAS patients often 
have concomitant neurological deficits. Clinicians should be 
highly vigilant of patients presenting with cranial nerve 
symptoms or ischemic stroke manifestations associated with 
neck movement. For such patients, cervical 3D-CT and TCD 
examinations are recommended, with DSA considered when 
feasible. Neck flexion tests may be cautiously performed after 
thorough risk assessment. For confirmed SAS cases, treatment 
choice between conservative management and surgical 
intervention should be based on individualized risk assessment 
and patient preferences. Future research should focus on 
evaluating long-term outcomes of different treatment strategies 
and exploring novel minimally invasive surgical techniques to 
further optimize SAS management. Additionally, large-scale,
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