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Abstract
Eagle syndrome is a rare cause of stroke and results as a complication of the elongated styloid process (ESP), which can cause
carotid dissection and consequent ischemic stroke. We report a case of a 42-year-old woman with a past medical history of
rheumatoid arthritis who developed left hemispheric ischemic stroke after deep tissue massage. Imaging studies revealed an
intimal tear of the left carotid artery bulb and bilaterally ESPs, measuring approximately 6 cm on the right and 4.5 cm on the left. It
seems that direct vascular compromise by the anomalous styloid process was the cause of her carotid artery dissection and
stroke. Moreover, neck manipulation may have been a contributing factor.
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Introduction

Eagle syndrome is named after Watt W. Eagle who in 1937

described elongation of the styloid process or calcification of

the stylohyoid ligament.1 The styloid process is a slender bony

prominence projecting from the inferior surface of the tem-

poral bone between the internal and the external carotid

arteries.2-4 The styloid process is a derivative of Reichert

cartilage which originates from the second branchial arch.

Multiple theories exist to describe this anomaly and include

persistence of precursors causing congenital styloid process

elongation, ossification of the stylohyoid ligament, reactive

hyperplasia or metaplasia secondary to trauma, congenital

anatomical variation, and age-related calcification.2,5-7

Although the incidence of elongated styloid process (ESP) is

contested, majority of researchers report an incidence between

4% and 7%, but there is a consensus that only a small minority

of patients become symptomatic from ESP.3,6,8-13 Presence of

ESP should not imply causation in ischemic stroke, and other

underlying conditions should be ruled out, such as connective

tissue disorders, which may cause an ESP and concomitantly

increase the risk of carotid artery dissection (CAD).14 Gener-

ally, a length >3 cm is abnormal.3,6,8,15

There are a number of symptoms that may occur which are

thought to be dependent on the length, width, and angulations

of the styloid process. The classic presentation as described by

Watt Eagle is a sensation of throat pain, otalgia, dysphagia,

and a sensation of pharyngeal foreign body.3,15 A less com-

mon variant, stylocarotid syndrome, is associated with

vascular compromise of the internal or external carotid

arteries. This can present with headaches, transient ischemic

attack, or stroke. Additionally, mechanical insult to the carotid

artery leading to dissection may occur.3,9,15

Case Report

A 42-year-old woman with a past medical history of rheuma-

toid arthritis was referred to our stroke clinic for the evalua-

tion of ischemic stroke. The patient was recently on a cruise

ship when she developed right-sided hemiparesis and facial

weakness and aphasia. The patient had received a deep tissue

massage prior to the onset of her symptoms. She was trans-

ferred to an outside hospital but did not receive tissue plasmi-

nogen activator or endovascular intervention, as she was

outside the treatment time window for such therapy. The

patient did not have typical vascular risk factors such as hyper-

tension, hyperlipidemia, diabetes mellitus, tobacco abuse, and

her stroke workup including hypercoagulation workup,

1 Division of Stroke and Vascular Neurology, Mercy Health Hauenstein

Neurosciences, Grand Rapids, MI, USA
2 Thorek Memorial Hospital, Chicago, IL, USA

Corresponding Author:

Muhammad U. Farooq, Division of Stroke and Vascular Neurology, Mercy

Health Hauenstein Neurosciences, 200 Jefferson Street SE, Grand Rapids,

MI 49503, USA.

Email: farooqmu@mercyhealth.com

The Neurohospitalist
2019, Vol. 9(2) 105-108
ª The Author(s) 2018
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/1941874418797763
journals.sagepub.com/home/NHO

mailto:farooqmu@mercyhealth.com
https://sagepub.com/journals-permissions
https://doi.org/10.1177/1941874418797763
http://journals.sagepub.com/home/NHO


echocardiography, and cardiac monitoring for atrial fibrilla-

tion was unremarkable. Diagnostic studies revealed an abrupt

occlusion of the left middle cerebral artery (MCA; M1 por-

tion) and an intimal tear and dissection of left internal carotid

artery (ICA) bulb (Figure 1). The patient had a left basal

ganglia ischemic stroke (Figure 2). Further studies revealed

bilateral ESPs, approximately 6 cm on the right side and

4.5 cm on the left side (Figure 3).

Cardiovascular risk factor modification was addressed.

Dual antiplatelet was initiated prior to her evaluation at our

institution. It was stopped, and monotherapy only with aspirin

was continued. The patient was discharged to continue phys-

ical and occupational therapy. She was also seen by a vascular

surgery team, and surgical intervention was not recommended

for elongation of the styloid process. The patient was educated

to avoid hyperextension or hyperrotation of the neck. The

patient’s follow-up imaging after 3 months revealed recanali-

zation of left MCA.

The patient’s history of rheumatoid arthritis and receiving a

massage may increase the risk of arterial dissection, but these

potential risk factors typically cause vertebral artery dissec-

tion. Also, spontaneous or traumatic CAD is more common in

younger individuals. However, in the absence of traditional

stroke risk factors, we believe direct vascular contact by ESP

associated with Eagle syndrome alone or possibly in combi-

nation with neck manipulation is the likely cause of CAD and

the consequent left M1 embolic stroke which lead to left basal

ganglia infarction. At this juncture, the patient continues to

recover. Her modified Rankin scale was 2 at a 3-month

follow-up visit.

Discussion

Watt W. Eagle described 2 versions of this syndrome associ-

ated with the neurovascular structures compromised by the

styloid process.15,16 More common of the 2 is the classic form,

which is associated with neck pain, dysphagia, odynophagia,

and a referred otalgia. In the less commonly seen “stylocarotid

artery syndrome,” internal and external carotid arteries and the

accompanying periarterial nerve plexus are compromised by

an elongated or abnormally angulated styloid process. These

patients can experience eye and facial pain, cephalalgia, tran-

sient ischemic symptoms, syncope, or rarely a CAD.3,6 Our

patient did not report these symptoms prior to being diagnosed

with CAD and ischemic stroke.

Eagle syndrome is not commonly recognized as a cause of

CAD. While the incidence of symptomatic ESP is still low, we

have noticed a recent increase in published case reports of

CAD caused by Eagle syndrome, including 3 cases at a single

institution within a year which may raise awareness of this

disease entity.11-13,17-19 Cerebrovascular complications

including stroke have been reported with this entity related

to elongation of the styloid process leading to an intimal

tear, artery to artery embolism, and MCA occlusion with

Figure 1. Magnetic resonance angiography of the head (axial
sequence) showing left internal carotid artery (ICA) dissection
(arrow).

Figure 2. A, Magnetic resonance imaging (MRI) brain, diffusion-weighted imaging sequence showing area of restricted diffusion in the left
middle cerebral artery (MCA) distribution. B, Magnetic resonance imaging brain, apparent diffusion coefficient (ADC) sequence showing
corresponding areas of hypointensity.
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subsequent infarction such as in our case. Studies have sug-

gested styloid-ICA distance along with styloid process length

as risk factors for CAD.14,20 One study reported mean styloid

process length in CAD to be longer than in controls (3.03 cm

vs 2.66 cm), suggesting a 4-fold increase in risk for CAD

associated with ESPs.14 In our case, the styloid process length

was 4.5 cm on the affected side. Furthermore, another study

reported mean styloid–carotid distance calculated at midpoint

of ICA to be significantly shorter in patients with CAD

compared to controls (56 mm vs 66.5 mm on the right and

57.5 mm vs 74.5 mm on the left).20 Styloid–ICA distance in

our case was approximately 6.5 mm on the right and 1.7 mm

on the left, which is significantly lower than the mean

distances previously reported.

Therefore, this syndrome should be included in the differ-

ential diagnosis when evaluating CAD and ensuing cerebro-

vascular sequelae. Other associated conditions to consider

include connective tissue and collagen vascular disorders, his-

tory of smoking or trauma, history of migraine, and hyperten-

sion.3,7,17 Proper examination including palpation of the

tonsillar fossa and radiological studies may be valuable diag-

nostic adjuncts. However, the value of palpation of the tonsil-

lar fossa remains to be further defined in this entity.6

Recent reports of Eagle syndrome suggest direct vascular

compromise by the anomalous styloid process. Also, neck

manipulation may affect the degree of vascular compres-

sion.17 This was likely the case in our patient who had CAD

and stroke soon after receiving a massage. Imaging may be

useful in the evaluation of Eagle syndrome. Plain radiographs

may be obtained to evaluate styloid process anatomy. How-

ever, computed tomography scan is the study of choice to

evaluate anatomical variations in the styloid process and sty-

lohyoid ligament.7 In case of stylocarotid syndrome, 3-D com-

puted tomography angiography is considered the gold

standard for assessing vascular compromise secondary to

angulation or length of the styloid process.7,17,21

Treatment guidelines for CAD secondary to a mechanical

insult by an ESP have not been established, but short-term

anticoagulation (3-6 months) and antiplatelet medications such

as aspirin are considered reasonable treatment approaches.3,17

Patients who fail medical management and experience recur-

rent strokes or refractory pain symptoms can be considered for

styloid process resection. Surgical dissection is typically per-

formed via an intraoral or a cervical approach.7,21
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