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Eagle’s Syndrome, Elongated Styloid Process and New Evidence for Pre-Manipulative 

Precautions for Potential Cervical Arterial Dysfunction 

ABSTRACT  

Introduction: Safety with upper cervical interventions is a frequently discussed and 

updated concern for physical therapists, chiropractors and osteopaths. IFOMPT developed 

the framework for safety assessment of the cervical spine, and this topic has been discussed 

in-depth with past masterclasses characterizing carotid artery dissection and cervical 

arterial dysfunction. Our masterclass will expand on this information with knowledge of 

specific anatomical anomalies found to produce Eagle’s syndrome, and cause carotid artery 

dissection, stroke and even death. 

Eagle's syndrome is an underdiagnosed, multi-mechanism symptom assortment produced 

by provocation of the sensitive carotid space structures by styloid process anomalies. As the 

styloid traverses between the internal and external carotid arteries, provocation of the 

vessels and periarterial sympathetic nerve fibers can lead to various neural, vascular and 

autonomic symptoms. Eagle's syndrome commonly presents as neck, facial and jaw pain, 

headache and arm paresthesias; problems physical therapists frequently evaluate and treat. 

Purpose: This masterclass aims to outline the safety concerns, assessment and management 

of patients with Eagle’s syndrome and styloid anomalies. By providing evidence of this 
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common anomaly found in almost one-third of the population, hypothesis generation and 

clinical reasoning with patients presenting with head and neck symptoms can improve. 

Implications: Including styloid anomalies as potential hypotheses for patients with head 

and neck complaints can assist therapists in safe practice and expedite referral. The authors 

recommend updating the IFOMPT framework to incorporate Eagle’s syndrome, a 

comprehensive autonomic assessment, and palpation of the stylohyoid complex to avoid 

potentially serious complications from conceivably hazardous interventions. 

KEYWORDS 

Eagle’s syndrome, styloid, CAD, carotid, autonomic, manipulation 

1. INTRODUCTION 

Safety with cervical interventions is of paramount importance with carotid artery 

dissections being a major concern, however the exact mechanisms of some dissections 

remain unclear. Although controversially rare, particular patients are still more susceptible 

to these adverse injuries despite screening techniques utilized to safeguard patients. 

Unreliable reporting of adverse reactions compounds the uncertainty of this problem with 

underreporting driving cervical arterial dysfunction (CAD) prevalence higher than we 

realize (Ernst, 2004). 
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Carotid artery dissection, transient ischemic attack (TIA), stroke and death are the worst-

case scenarios when providing interventions to the cervical spine. Clinical priority is to 

cause no harm to the patient, which is why this topic has been repeatedly researched and 

updated over the years (Kerry and Taylor, 2006; Thomas, 2016) and why the International 

Federation of Orthopaedic Manipulative Physical Therapists (IFOMPT) developed the 

safety framework for CAD (Rushton et al., 2014). 

Risk of carotid artery dissection is elevated by just the presence of an elongated styloid 

process (Raser et al., 2011). Because almost one-third of the population (Ramadan et al., 

2007) and three out of four people with temporomandibular disorder (TMD) are believed to 

have an elongated styloid (Krohn et al., 2018), it is important for clinicians to be able to 

detect patients who may have this condition, and for IFOMPT to include Eagle’s syndrome 

and styloid process anomalies in their safety framework. 

This article outlines the safety concerns, assessment and management of patients with 

Eagle’s syndrome. Included online is a case study describing clinical reasoning of a patient 

with undiagnosed Eagle’s syndrome based on abnormal palpatory findings and progression 

of adverse symptoms. 

2. EAGLE’S SYNDROME 

Eagle's syndrome is a complex symptom assortment produced by provocation of the carotid 

space structures by anomalies of the styloid process (Eagle, 1948), including an elongated 
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styloid of 30 mm or larger (Correll et al., 1979) (Figure 1), insulting angulation, 

calcification of the stylohyoid or stylomandibular ligaments, and/or approximation of the 

styloid to C1 transverse process, commonly seen with a styloid of normal length (Ho et al., 

2015). 

Figure 1 

 
Figure 1A. Illustration of normal length styloid pr ocess and associated vascular and neural structures. Figure 1B. Illustration of 

elongated styloid process traveling just proximal to the carotid bifurcation through the carotid arteries as seen in many patients 

with Eagle's syndrome. (Illustrations A & B are printed with permission from ©Mount Sinai Health System, provided by senior 

illustrator Jill Gregory (Badhey et al., 2017). ICA = Internal carotid artery. ECA = External carotid artery. IJV = Internal 

jugular vein. CN X = Cranial nerve 10 – Vagus nerve. 

The complicated clinical presentation of Eagle's syndrome can be difficult to discern and 

can take years to diagnose (Ho et al., 2015). Most patients pursue numerous diagnostic tests 

and imaging to rule out other diagnoses, as many medical providers have never heard of 

Eagle's syndrome. The presentation can span multiple medical specialties, but is commonly 
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diagnosed by otolaryngologists, orofacial pain specialists, dentists, neurologists and 

emergency department physicians. 

Eagle's syndrome, categorized initially by Dr. Watt Eagle, divides patients into two groups 

based on the structures compressed or irritated by the styloid complex. The classic form 

involves cranial nerves 5-trigeminal, 7-facial, 9-glossopharyngeal, and/or 10-vagus, and the 

vascular form involves the internal carotid artery (ICA), external carotid artery (ECA) 

(Eagle, 1948), periarterial sympathetic nerve plexus (Eagle, 1949), and more recently in the 

literature, the internal jugular vein (IJV) (Dashti et al., 2012). Appendix A lists the neural 

and vascular structures commonly compromised by Eagle's syndrome, along with their 

function and possible symptoms when injured. 

3. ANATOMY 

3.1 Styloid Anatomy 

The styloid processes are thin projections of bone at the base of both sides of the skull 

nestled between the ICA and ECA (Eagle, 1958). The stylomandibular and stylohyoid 

ligaments (Figure 2) span down from the distal styloid to the mandibular angle and hyoid 

bone respectively, and with Eagle's syndrome have been found to calcify or mineralize 

(Correll et al., 1979). With this ligamentous calcification, symptomatic limitations in the 

mobility of the jaw, skull, and hyoid bone can ensue (Dayal et al., 1971; Maki et al., 2018). 
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Figure 2 

 
Figure 2A. Lateral illustration of the stylohyoid ligament. Anatomy includes: a.) Normal sized styloid process, shorter than 1/3 

the ramus length (Goldstein and Scopp, 1973). b.) Stylohyoid ligament. c.) Hyoid bone. Figure 2B. Lateral illustration of the 

stylomandibular ligament. Anatomy includes: a.) Styloid process. b.) Stylomandibular ligament. c.) Mandible. The 

stylomandibular ligament can present as an extension of the deep cervical fascia (Frommer, 1974). The stylohyoid and 

stylomandibular ligaments have been found to partially or fully calcify/mineralize with Eagle’s syndrome (Correll et al, 1979), 

and are part of the styloid complex. 

The styloid lies posteromedially to the temporomandibular joint (TMJ), and links have been 

established between the elongated styloid and TMJ (Costantinides et al., 2013). A 2018 

study identified 72% of 192 patients diagnosed with TMD had an elongated styloid process 

with mean length of 40.8 mm (Krohn et al., 2018), well above normal (Correll et al., 1979). 

Bony approximation of the styloid to C1 transverse process and osteophytes in the upper 

cervical vertebrae commonly contribute to Eagle's syndrome (David et al., 2014; Ho et al., 
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2015). Muscular compression can also contribute to Eagle’s syndrome, specifically the 

digastric and stylopharyngeus (Table 1). Dissection can occur when the artery or vein is 

injured by styloid proximity (Eraslan et al., 2017). 

Table 1 

ANATOMY 
NORMAL  

DISTANCE 

SYMPTOMATIC/ 

UNSAFE DISTANCE 

AUTHOR 

YEAR 
Styloid to C1  > 10 mm 0.5 to 4.6 mm (Ho et al., 2015) 

(Frommer, 1974) 
Styloid to ICA  7-8 mm ≤ 5 mm (Yilmaz et al., 2015) 

(Eraslan et al., 2017) 

MUSCLE 

ANATOMY 

% OF 

POPULATION 

% OF VESSEL 

COMPRESSION 

AUTHOR 

YEAR 
Stylopharyngeus 
to ICA 

 12.5 % 30-50% (Tubbs et al., 2010) 

Digastric to IJV  24.1% 51-100% (Jayaraman et al., 2012) 
Table 1. Risks associated with Eagle’s syndrome. Bony Risks. < 10mm styloid to C1 approximation found in surgical patients with 

Eagle’s syndrome (Frommer, 1974; Ho et al., 2015).  Styloid to ICA proximity of ≤ 5 mm heightened the risk of ICA dissection in 

patients (Eraslan et al., 2017). Muscular Risks. Stylopharyngeus compressed the ICA 30-50% in 12.5% of those tested, and caused 

55-75% ICA compression when the head was rotated ipsilaterally (Tubbs et al., 2010). Digastric muscle caused moderate to 

severe compression of the IJV in 24.1% of those tested (Jayaraman et al., 2012). 

3.2 Arterial Anatomy  

Symptom production in both the classic and vascular forms of Eagle's syndrome is 

commonly reported with head turning (Waters et al., 2019). The ICA is fixated by bone 

above C1 (Ringel et al., 1977), and investigative studies of the geometrics and morphology 

of the carotid bifurcation and ICA show that as the head turns, evident changes of the 

angles of these vessels occur, along with changes in the hemodynamics and amount of 

stress on various aspects of the arterial wall (Figure 3) (Papaharilaou et al., 2013). 
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Figure 3 

 

Figure 3. Contour plots of time-averaged oscillatory shear index (OSI) (areas of unfavorable hemodynamics) and relative 

residence time (RRT) for the left and right carotid in the neutral, left and right rotated head position for one subject. One can see 

the changes in the angles and cross-sectional area of the carotid vessels and bifurcation as the head rotates (although this is 

subject specific). RCB = Right carotid bifurcation. LCB = Left carotid bifurcation. Reprinted by permi ssion from Springer 

Nature and Copyright Clearance Center: Springer Nature. Medical & Biological Engineering & Computing. (Papaharilaou et al., 

2013). Copyright 2020. 

More research is needed to view the geometrics and morphology of these vessels when the 

neck provocatively extends, (Rivett et al., 1999). Raser et al determined the presence of an 
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elongated styloid heightens the risk for arterial dissection (Raser et al., 2011). Eagle’s 

syndrome has been implicated in over 30 documented cases of carotid dissection, many 

with precipitating neck movements (Table 2). With a fixated carotid artery superiorly 

(Figure 4), determining the amount of superior excursion of the carotid bifurcation and 

where these vessels lie in proximity to each other during neck extension would be helpful 

to determine if they contact the elongated styloid process or stylohyoid ligament. 

Table 2 

DIAGNOSIS CAUSE AGE / 

SEX 

STYLOID 

LENGTH 

SYMPTOMS / SIGNS AUTHOR  

/ YEAR 
1. Massage Incidents: 

B ICA 
dissection, 
aneurysm 

Vigorous neck massage 57 Male elongated L neck pain into head, unsteady gait, 
TIA, aphasia, hemiparesis 

(Todo et al., 
2012)  
  

R ICA 
dissection 

Cervical  
Massage 

55 
Male 

R 33.3 mm  L hemiplegia, stiff neck, sensory 
disturbance, hemispacial neglect 

(Ogura et al., 
2015) 
  

L ICA 
dissection 

Deep tissue massage 42 
Female  

R 60 mm 
L 45 mm 

R hemiparesis, facial weakness and 
aphasia 

(Qureshi et 
al., 2019) 

2. Neck Movement Incidents: 
R ICA 
dissection 

Suddenly looking up to 
ceiling while talking on 
phone 

47 
Female 

R 42 mm Slurred speech, L arm tingling, 
sensory loss, weakness. L neck pain 
into eye with turn head L, L facial 
droop 
  

(Subedi et al., 
2017) 

B ICA 
dissection  

Repeated vomiting with 
hyperflexion of neck 
  

46 
Male 

R >40 mm  
L > 40 mm 

L hemiplegia (Torikoshi et 
al., 2019) 

B ICA  
dissection 

Intense jerky head 
movements dancing 
“like an invertebrate” 
 

60 
Male 

R 44 mm 
L 55 mm 

Sudden L hemiplegia, R fronto-
orbital HA, confusion, hemiataxia, L 
lateral hemianopia, Horner’s 
syndrome, L ptosis 
  

(Faivre et al., 
2009) 

B ICA 
Dissection  

Repeated tonic clonic 
seizures the 3 months 
prior 
  

40 
Male 

elongated R hemiparesis and dysphagia, L 
reversible hemiparesis 

(Jelodar et al., 
2018) 

L ICA 
dissection 

Sustained L lateral 
flexion neck phone call 
  

43 
Male 

elongated L to 
level of C1/2 

L transient monocular blindness, L 
pulsatile tinnitus and motor aphasia 

(Zuber et al., 
1999) 

R ICA 
dissection 

Sustained R lateral 
flexion neck holding 
newborn to sleep 
  

41 
Female 

R 30 mm 
L 26.6 mm 

Sudden R eye blindness (Soo et al., 
2004) 

R ICA 
dissection 

ICA compression by 
styloid induced by neck 
rotation  
  

51 
Male 

elongated R orbital pain, Horner’s syndrome (Yamamoto et 
al., 2013) 

B ICA 
dissection 

ICA compression by 
styloid induced by head 
tilt and neck extension 

46  
Male 

elongated Transient aphasia and L visual 
disturbance, 2 year globus history 

(Takino et al., 
2018) 
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3. Exercise Incidents: 

R ICA 
dissection 

Exercise “chin up” 
repetition with head 
forcibly turned to L 
  

41 
Male 

R 45 mm 
L 50 mm 

L hemiparesis, hemineglect, L visual 
field neglect 

(Razak et al., 
2014) 

R ICA  
dissection 

Intensive physical 
exercise at gym (boxing)  

41 
Female 

elongated Sudden severe HA R temple, 
episodes of L arm numbness 

(Sveinsson et 
al., 2013) 

Table 2. ICA dissections in patients with elongated styloids, precipitated by 1.) cervical massage, 2.) cervical movements or 3.) 

exercise. 

Figure 4 

 
Figure 4. Intrapetrous branches of the facial nerve. Also imaged is the carotid artery as it courses through the carotid canal of 

bone, and the carotid plexus encircling the carotid with neural fiber communications from several cranial nerves. Reprinted from 

Manual Therapy for the Cranial Nerves, Jean-Pierre Barral, Alain Croibier, Chapter 19 – Facial Nerve, Pages 153-166, 

Copyright (2009), with permission from Elsevier and Copyright Clearance Center, 2020 (Barral and Croibier, 2009). 

3.3 Neural Anatomy 

Eagle’s syndrome commonly involves cranial nerves 5, 7, 9, and 10. Appendix A describes 

the function of these nerves, along with their clinical presentation upon injury. 
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A woven plexus of parasympathetic and sympathetic nerve fibers encircles the carotid 

arteries called the periarterial sympathetic nerve plexus, or carotid plexus (Figure 5). This 

carries communications from the carotid sinus nerve, glossopharyngeal nerve, vagus nerve, 

sympathetic trunk, hypoglossal nerve, ansa cervicalis (Porzionato et al., 2019), and facial 

nerve with somatosensory afferents to the trigeminal nuclei including sensation from the 

ICA (Khonsary et al., 2013; Nturibi and Bordoni, 2020).  

Extrinsic compression of this carotid plexus can produce symptoms of autonomic and 

vascular nature including vasovagal responses from the elongated styloid or even just the 

fibrous (non-osseus) stylohyoid complex as confirmed in one case of death by vasovagal 

response (Ruwanpura et al., 2008). This makes the stylohyoid complex an integral part of 

assessment when autonomic symptoms occur.
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Figure 5 

 
Figure 5. Sphenopalatine ganglion anatomy. Visible is the carotid peri-arterial sympathetic nerve plexus and its complex cranial 

nerve communications. Reprinted with permission, Cleveland Clinic Center for Medical Art & Photography © 2005-2020. All 

Rights Reserved (Khan et al., 2014). 

3.4 Venous Anatomy 

The IJV can also be extrinsically compressed or injured by styloid anomalies. The styloid 

process and digastric muscle can compress the vein into the adjacent upper three cervical 

vertebrae (Jayaraman et al., 2012). This can lead to venous outflow obstruction creating 

many symptoms of Eagle’s syndrome, including venous stasis and thrombosis (Dashti et 

al., 2012). Similar dysfunctional venous hemodynamics have been documented in cases of 

Eagle’s syndrome, multiple sclerosis (MS) (Dashti et al., 2012; Zamboni, 2006) and 

migraine (Chung et al., 2010). Some patients with IJV obstruction required styloidectomies, 

along with subsequent jugular stenting for full symptom alleviation (Higgins et al., 2016). 
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4. EAGLE’S SYNDROME PRESENTATION 

4.1 Incidence 

Incidence of styloid anomalies and elongation is controversial. Prior to 1971, incidence 

ranged from 4-28% (Eagle, 1949; Kaufman et al., 1970). Improved imaging techniques 

have recently found 30-36% incidence in 1,360 patients when including elongated styloids 

and calcifications of the styloid ligaments (Eraslan et al., 2017; Keur et al., 1986; Ramadan 

et al., 2007). Not all patients with styloid anomalies are symptomatic, but underestimation 

of the incidence of Eagle’s syndrome is likely (Piagkou et al., 2009), as documented cases 

exist in patients with normal styloid length, and extrinsic IJV compression (Ho et al., 

2015). 

4.2 Aetiology 

Cause is unclear (Piagkou et al., 2009), but predisposing factors to symptomatic Eagle’s 

syndrome have included history of motor vehicle accident (Ho et al., 2015), tonsillectomy 

(Waters et al., 2019), heredity (Morrison et al., 2012), endocrine changes including 

menopause (Prasad et al., 2002) and pregnancy (Westbrook et al., 2019). Key findings of 

patients with Eagle's syndrome include: mean age 41 (Ceylan et al., 2008) to 46 years, 

female 69%, and Caucasian 91% (Waters et al., 2019). 
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5. PATIENT INTERVIEW 

A thorough subjective examination is critical to recognize patients with Eagle’s syndrome. 

Presentation of symptoms in any individual case can include one symptom or a plethora of 

symptoms, with a variety of pain mechanisms involved. 

5.1 Classic Form 

The classic form of Eagle’s syndrome commonly presents as pain/paresthesia in the neck, 

jaw/face, head, throat, ear, teeth, tongue, globus sensation, eye twitching (Waters et al., 

2019), hoarseness or change in voice, and/or cranial nerve injury/irritation (Kawasaki et al., 

2012). Many providers believe this neuralgia is a type of entrapment syndrome involving 

the cranial nerves, commonly after tonsillectomy (Shin et al., 2009). 

5.2 Vascular Form 

The vascular form of Eagle’s syndrome commonly presents as pain/paresthesia in the neck, 

jaw/face, head (Eagle, 1948), shoulder ‘coat hanger syndrome’ (Thoenissen et al., 2015), 

tinnitus, ear muting/fullness (Waters et al., 2019), facial droop/palsy (Galletta et al., 2019), 

slurred speech or difficulty speaking, extremity tingling/numbness or mono/hemiparesis, 

visual changes, amaurosis fugax, aneurysm, carotid artery dissection, stroke (Ogura et al., 

2015), TIA, syncope/presyncope, dizziness (Todo et al., 2012), and pseudotumor cerebri 
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(Ho et al., 2015). Production of these symptoms can occur from injury or compression of 

the periarterial nerve plexus, blood vessels or a combination (Eagle, 1949). 

5.3 Autonomic Symptoms in Eagle’s Syndrome 

Autonomic dysfunction is not a commonly recognized feature of Eagle's syndrome, but 

with completion of an in-depth analysis of the Eagle’s syndrome literature, the authors 

identified a multitude of associated autonomic symptoms. These include ear fullness, 

tinnitus, nasal/facial congestion, yawning, headache (Waters et al., 2019), 

dysphonia/hoarseness, salivation changes, peristalsis dysfunction/gastrointestinal disorders 

(Scavone et al., 2019), dizziness, syncope/presyncope, hyper/hypotension, cardiac 

arrhythmias, dyspnea, vagal cardiac inhibition (Ruwanpura et al., 2008), chest pain 

(Shenoi, 1972), Horner’s syndrome (Bensoussan et al., 2014), seizures (Malik et al., 2015), 

venous stasis/swelling, sweating/tearing changes, migraine, fatigue, intolerance to hot/cold, 

light, alcohol, and stress (Robertson et al.,1994; Westbrook et al., 2019). 

5.4 Differential Diagnosis 

As evidenced by the symptom presentations above, overlap with symptoms of 

vertebrobasilar insufficiency (VBI), upper cervical instability and cranial nerve palsy are 

common and must be physically assessed with the safety of the patient in mind when 

testing the vascular hypothesis. Table 3 displays other differential diagnoses. 
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Table 3 

DIFFERENTIAL DIAGNOSES 
Cervical radiculopathy  Upper cervical instability 
Cervicogenic headache  Tumor 
TMD (temporomandibular disorder) Migraine 
Trigeminal autonomic cephalgias Tear duct based disorder / clogged tear ducts 
Sphenopalatine ganglia neuralgia Sinus disorder / recurrent sinus infections 
Vertebrobasilar insufficiency Cranial nerve palsy / Bell’s Palsy 
Carotid insufficiency  
TIA, stroke, aneurysm 
Lung disorders: laryngitis, bronchitis, asthma 

Autoimmune diseases 
Cardiac problems: 
Mitral valve prolapse and angina 

Table 3. Differential diagnoses for patients with Eagle’s syndrome. 

The IFOMPT framework describes an appropriate history assessment for risk of vascular 

involvement (Rushton et al., 2014). Essential history concerns for patients with 

undiagnosed Eagle’s syndrome include: previous bouts of failed manual therapies, a 

positive history of objective VBI with neck rotation or extension, recent hormonal changes, 

neck trauma, tonsillectomy, Bell’s Palsy (Westbrook et al., 2019), autonomic symptoms or 

undiagnosed rheumatic (Zinnuroglu et al., 2008) or autoimmune disorders (Levy et al., 

2017). Thus, examination for other sources of causation is justified when autonomic signs 

and symptoms are present. 

6. FUNCTIONAL LIMITATIONS 

Symptomatic head turning and bending are the most prevalently documented functional 

limitations (Waters et al., 2019). Other functional limitations include difficulty swallowing, 

including anterior neck clicking and necessity for repeated swallows (Douglas, 1952; 

Eagle, 1949). Mouth opening/trismus, speaking, chewing, yawning (Galletta et al., 2019), 

coughing (Steinmann, 1970), singing (Schmidt, 1951), sleep dysfunction (M. Li et al., 

2019) and general tongue movements are also commonly problematic with Eagle's 
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syndrome (Waters et al., 2019). These dysfunctions correlate with tensioning or 

compression of the involved cranial nerves (Appendix A), and are the most common 

triggers for arterial compromise for the cervical arteries, involving cervical extension and 

end range rotation  (Rivett et al., 1999). 

7. PHYSICAL EXAMINATION 

Physical findings of patients with Eagle’s syndrome or styloid anomalies can be obscure. 

The authors have determined several positive signs common in patients with elongated 

styloids. 

7.1 Observation 

Forward head posture (Johnson et al., 2011) and ipsilateral upper cervical shift to the 

painful side are common (Kapoor et al., 2015), although longer styloid measurements have 

been found on the opposite side (Ho et al., 2015).  

Observation for autonomic/vascular changes or abnormalities is recommended to determine 

if the patient presents with fatigue, memory problems, concentration difficulty, general 

unwell feelings, eye tearing/redness/dryness/twitching, sweating changes, skin 

discoloration or patches, anterior neck swelling, ptosis, pupillary changes, facial expression 

asymmetries, dyspnea, slowed or slurred speech, or expressive aphasia (Robertson et al., 

2012; Rushton et al., 2014). 
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7.2 Mobility Testing 

Cervical, jaw and hyoid hypomobility are common in patients with Eagle’s syndrome. 

Limited end range cervical (Johnson et al., 2011) and temporomandibular active and 

passive range of motion may be present (Westbrook et al., 2019). Passive accessory joint 

hypomobility is common in the upper cervical articulations (Feldman, 2003), TMJ 

(Westbrook et al., 2019), hyoid (inferiorly and medially) (Willett et al., 2019), first rib, 

clavicle, and glenohumeral joint. Muscular tension is common in the anterior neck (Johnson 

et al., 2011), suboccipitals (present study), jaw (Feldman, 2003) and thoracic paraspinals 

(Green et al., 2014). 

7.3 Palpation 

Palpation of the styloid is essential in determining abnormalities.  Externally it can be 

palpated just distal to the ear, and anterior to C1 transverse process. Intraoral palpation is 

assessed through the tonsillar fossa, although styloids under 75mm can be hard to detect 

with this method (Hampf et al., 1986). 

7.4 Special Tests 

Appropriate testing for VBI and carotid artery insufficiency is indicated to determine 

vascular or even autonomic involvement. Minimal pre-manipulative standards involve 

rotational and pre-manipulative positional testing (Rivett et al., 2006), but to assess carotid 
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artery involvement that can be present with Eagle’s syndrome, the authors recommend 

testing sustained neck extension. 

Assessment of the carotid pulse strength in neck neutral, sitting and supine can be 

informative (Rushton et al., 2014). The clinician is assessing firstly for positive arterial 

dysfunction and provocation of symptoms, but also for differences of left and right pulses. 

The authors have found a fainter pulse on one side, pulse reduction in neck extension and a 

more superficial even visible pulse on the affected side in some patients with Eagle’s 

syndrome (Budinčević et al., 2018; Massey and Massey, 1979). Research is needed to 

assess this further. 

7.5 Implications 

The IFOMPT framework for physical examination of the cervical spine includes pre-

manipulative positional tests, ligamentous stability tests, dizziness differentiation tests, 

neurological exam (including cranial nerves), blood pressure and carotid pulse assessment 

(Rushton et al., 2014). Negative findings for these tests are commonly found in patients 

with Eagle’s syndrome (Green et al., 2014; Westbrook et al., 2019). The authors 

recommend additional testing of these patients including sustained neck extension ICA 

positional test (Kerry and Taylor, 2006), external/internal palpation of the stylohyoid 

complex assessing length, proximity to C1, soft tissue density, as well as mobility of the 

hyoid, jaw and spine. Of course, the performance of these tests is dependent on the patient’s 

individual irritability and safety contraindications. 
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8. IMAGING/DIAGNOSTIC TESTS 

Referral for medical diagnostic assessment is not standardized when vascular involvement 

is hypothesized (Rushton et al., 2014), and is determined by the treating clinician based on 

the clinical presentation of the involved patient. As patients with Eagle’s syndrome can 

present similarly to patients with positive VBI or cervical ligamentous instability, the 

authors suggest clinicians continue to refer as previously recommended. 

Ultrasound doppler of the cervical arteries and magnetic resonance imaging (MRI) with 

contrast are commonly used to rule out arterial pathology (Kerry and Taylor, 2006), and 

frequently will be negative for patients with Eagle’s syndrome (Slavin, 2002). 

Chronic microvascular ischemia upon brain MRI with contrast has been shown in patients 

with Eagle’s syndrome (Aydin et al., 2018; Chuang et al., 2007), as well as in patients with 

other conditions with similar symptoms and unknown causes such as migraine (Swartz and 

Kern, 2004), MS (Ge et al., 2005), Sjögrens (Akasbi et al., 2012) and POTS (postural 

orthostatic tachycardia syndrome) (Umeda et al., 2015). Research is required to determine 

if these patients may have a styloid anomaly compromising circulation, and if 

styloidectomies may be beneficial. 

The best studies to detect styloid anomalies are head and neck computed tomography (CT) 

scans (requesting stylohyoid complex measurements), three-dimensional (3D) CT scans, 

lateral cervical radiographs, and panoramic dental radiographs (Figures 6 and 7). Of these 
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four tests, panoramic dental radiographs have lower radioactive exposure compared to the 

gold standard 3D CT (Nayak et al., 2007), are easily obtainable and simple for a non-

radiologist to identify an elongated styloid. 

Figure 6 

 
Figure 6. Lateral Cervical Radiographs of two subjects with elongated styloid processes. Figure 6A has a styloid length of 64.7 
mm.  The arrow points to the second elongated styloid.  Figure 6B has a styloid length of 34.7 mm. The arrow points to 
calcifications extending down from the styloid toward the hyoid bone.
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Figure 7 

 
Figure 7. Panoramic dental radiograph of a patient with Eagle’s syndrome after removal of the right elongated styloid complex. 

The remaining left styloid complex is greater than one-third the ramus length, and therefore considered to be elongated 

(Goldstein and Scopp, 1973). 

9. ASSESSMENT OF RISK AND CONSENT FOR INTERVENTIONS 

It should be noted that not all patients with an elongated styloid have Eagle’s syndrome, but 

the risk for serious adverse events is heightened by the presence of this anomaly (Raser et 

al., 2011). 

According to the IFOMPT framework, cervical anomalies are a precaution to orthopedic 

manual therapy interventions. Clinical reasoning is required in the presence of styloid 

anomalies to determine if physical therapy (PT) is suitable for patients or if the risks 

outweigh the benefits (Rushton et al., 2014). This would include an appreciation of the 

patient’s irritability, and if any arterial symptoms exist. If these are easily reproduced, PT 
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may not be appropriate and medical referral warranted. If a lengthened styloid is present 

without insufficiency symptoms, it may be wise to educate and obtain consent prior to PT 

interventions. 

10. ADVERSE REACTIONS AND SAFETY OF INTERVENTIONS  

Many patients who unknowingly have Eagle's syndrome pursue PT, massage, medical 

management, injections, and surgery (Waters et al., 2019). No research has determined 

optimal PT treatments for patients with Eagle’s syndrome. 

Serious adverse reactions to treatment include: carotid artery dissection, TIA, stroke, death, 

and lesser but informative adverse circulatory and autonomic reactions. Four studies 

describe adverse events after manual therapy: one with production of Horner's syndrome 

four months after chiropractic manipulation (Chang et al., 2015), the other three with 

carotid artery dissection and/or stroke after massage (Table 2). Exercise produced adverse 

symptoms/events including headache, neck and shoulder pain, photophobia, hyperacusis or 

arterial dissection in three studies (Massey and Massey, 1979; Sveinsson et al., 2013; 

Thoenissen et al., 2015).  

Continuous dialogue with the patient during the intervention is imperative to monitor for 

adverse symptoms. The authors recommend discontinuation of adverse symptomatic 

interventions, and at least 24-hour monitoring for continuation or worsening of adverse 

symptoms. 
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An elongated styloid has been found to be the cause of arterial wall weakening, blood 

vessel compression (Todo et al., 2012), neural plexus irritation and inflammation in the 

carotid space (Kawasaki et al., 2012), all of which heighten the risk for an adverse event 

(Thomas, 2016). Repeated mobilizations and manipulations could further progress the 

condition with repeated provocation of the neural and vascular structures (Rushton et al., 

2014).  

Current research recommends the avoidance of thrust manipulation (Green et al., 2014), 

along with relative contraindications for direct pressure/massage along the carotid or 

styloid complex, sustained or repeated end range cervical rotation, extension, lateral 

flexion, and combined flexion/rotation in patients with styloid anomalies, as these have led 

to carotid dissection in several cases (Table 2). 

11. TREATMENT INTERVENTIONS  

The authors have established common beneficial treatments for patients with Eagle’s 

syndrome presentation, especially regarding the autonomic nervous system. Treatment is 

dependent on the patient’s symptoms and correlated objective impairments with constant 

monitoring for any adverse symptoms or signs. Manual therapy (Feldman, 2003; Willett et 

al., 2019) targeting the cervical and thoracic spine, ribs, jaw, acromioclavicular, 

glenohumeral joints, and the associated musculature (Green et al., 2014; Wong et al., 2011) 

have been found to be beneficial in some patients with Eagle’s syndrome. Postural re-

education and therapeutic exercise (Green et al., 2014) to improve segmental and neural 
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mobility can also prove to be helpful in some patients. Treatments in neck neutral and 

thoracic manual therapy can be a prudent way to treat the cervical spine (Cleland et al., 

2005) and may benefit patients with Eagle’s syndrome. 

Treatment techniques targeting activation of the parasympathetic nervous system have been 

found to reduce symptoms for many of these patients. These could include stress reduction 

techniques, deep breathing, yoga, cognitive behavioral therapy, biofeedback, relaxing 

music (Ylikoski et al., 2017), general massage, Guasha (Chinese superficial connective 

tissue massage) (Wang et al., 2015), superficial connective tissue massage (Holey et al., 

2011), meditation, sleep, audio visual entrainment (AVE) and low-grade exercise.  

Most authors verify the majority of these patients choose surgery after limited response to 

conservative care, with a reported 93.4% success rate post-surgically (Ceylan et al., 2008). 

12. REFERRAL TO SPECIALISTS 

Patients suspected of having Eagle’s syndrome may require specialty referral which can be 

difficult due to the rare ability to diagnose this condition. Many patients seek care from 

multiple physicians with either no diagnosis or incorrect diagnoses. Otolaryngologist skull-

based surgeons are the primary specialists for removal of the styloid complex.  

Diagnosis is usually made by: 1. Patient symptomology, 2. Imaging, 3. Intraoral palpation 

into the tonsillar fossa (only sensitive for styloids longer than 75 mm or medially angled) 
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(Frommer, 1974; Hampf et al., 1986), 4. Lidocaine infiltration into the tonsillar fossa to 

verify temporary relief of symptoms (Prasad et al., 2002; Singhania et al., 2013), although 

considered ineffective by some surgeons (Saccomanno et al., 2018). 

Medication management typically includes glucocorticoids, anticonvulsants, nerve 

medications, pain medications, anti-inflammatories (Badhey et al., 2017), and various 

injections. 

13. FURTHER RESEARCH 

To improve patient safety during upper cervical interventions, further research is necessary, 

specifically investigating the relationship between neck positions and styloid to ICA, ECA 

and IJV proximity, carotid pulse changes in neck extension and rotation, and carotid 

bifurcation morphology changes in neck extension. 

Enhanced research is needed to determine if styloid anomalies can be the cause of 

symptoms in a variety of conditions with vascular and autonomic presentations. Established 

links have been determined between elongated styloids and TMD, Bell’s Palsy, TIA, 

stroke, aneurysms, seizures, pseudotumor cerebri, MS, fibromyalgia, ankylosing 

spondylitis and DISH (diffuse idiopathic skeletal hyperostosis) (Table 4). It may be 

possible some patients with these conditions could benefit from surgical excision of the 

styloid, especially after failed conservative treatment. 
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Table 4 

LINKED CONDITION AUTHOR YEAR NOTES 

Aneurysm ICA (Sultan et al., 2019) 3 patients - good post-surgery recoveries 

Ankylosing Spondylitis (Levy et al., 2017) 25% of 24 patients had styloids ≥ 40 mm 

Bell’s Palsy (Westbrook et al., 2019) Facial palsy, epiphora alleviated surgically 

DISH (Levy et al., 2017) 30% of 64 patients had styloids ≥ 40mm 

End-Stage Renal Disease 
/Hemodialysis for months 

(Costantinides et al., 2019) Mean styloid length 39 mm versus 21 mm in control 
Abnormal calcium/phosphate metabolism and secondary 
hyperparathyroidism 

Fibromyalgia (Zinnuroglu et al., 2008) Pain reduction from 6.7 to 2.1 (VAS) after styloidectomies 
3 patients abolished symptoms except continued headaches 
 

Horner’s Syndrome (Chang et al., 2015) 
(Zeckler et al., 2012) 

ICA compression at level of C1 by styloid 
Styloid impingement of sympathetic chain 
 

Migraine (Chung et al., 2010) 
(Dashti et al., 2012) 

IJV compression aggravates migraine 
IJV compression by styloid process 
 

Motor Vehicle Accident / 
Whiplash 

(Ho et al., 2015) 2 cases improved post-surgery 

Multiple Sclerosis (Zamboni et al., 2019) 9% of patients with Eagle’s syndrome 

Myofascial Pain Syndrome (Zinnuroglu et al., 2008) Pain reduction from 6.7 to 2.1 (VAS) after styloidectomies9 
patients abolished symptoms except continued headaches 

Perimesencephalic 
Hemorrhage 

(Zamboni et al., 2019) 26% of patients with Eagle’s syndrome 

Pseudotumor Cerebri (Ho et al., 2015) 
(Dashti et al., 2012) 

2 cases alleviated surgically 
2 cases alleviated surgically 
 

Seizures (Jelodar et al., 2018) 
(Malik et al., 2015) 

Repeated tonic clonic seizures 3 months 
Repeated tonic clonic seizures 
 

Stroke/TIA (Torikoshi et al., 2019) Over 20 cases of stroke caused by elongated styloids in the 
literature 

TMD (Krohn et al., 2018) 72% of patients had elongated styloids 

Tonsillectomy (Waters et al., 2019) 31.3% of patients with Eagle’s syndrome 

Upper Respiratory 
Infections 

(Kawasaki et al., 2012) 
Current study 

1 case. 4-5 times annually - improved 
1 case.  alleviated surgically 

Table 4. Eagle’s syndrome and elongated styloids have been linked to the conditions listed. A styloid anomaly should be 

hypothesized and confirmed or negated when evaluating the head, neck or jaw and appropriate precautions taken.   

In our supplemental case study, styloidectomies alleviated the autonomic symptoms 

associated with Eagle’s syndrome. If this surgical intervention can relieve autonomic 

symptoms in one condition, it is possible they could improve autonomic symptoms in other 
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similar conditions with unknown causes. Further research is suggested to discern if Eagle’s 

syndrome or an elongated styloid may be linked to other conditions with autonomic 

features such as Sjögrens syndrome and POTS. Lastly, enhanced research to determine the 

most beneficial PT interventions or conservative treatment in this patient population would 

be advantageous considering an estimated one-third of the population has an elongated 

styloid (Ramadan et al., 2007). 

14. CONCLUSION 

Eagle's is a rare, but underdiagnosed syndrome, with variable, often low-level complaints. 

The authors highlight the lack of sensitive testing to rule out this sinister pathology, and the 

need for a highly thorough assessment to exclude autonomic and vascular mechanisms. The 

authors suggest physical therapists and other healthcare professionals can assist in guiding 

these patients to ear, nose and throat (ENT) specialists for proper assessment. 

After reviewing the Eagle’s syndrome literature, it is clear this syndrome continues to 

develop in anatomical knowledge and clinical features. It may be possible the autonomic 

symptoms are overlooked due to complex somatic, neural and vascular complaints. High 

probability exists that some patients with Eagle’s syndrome omit symptoms they believe 

are from a different body system, or unrelated. More comprehensive questioning and 

assessment are essential for improved hypothesis generation and clinical reasoning when 

encountering a patient with recalcitrant neck, jaw and head symptoms. 
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Any clinician who treats the cervical spine, headaches, and TMD should have a clear 

understanding of the symptoms, signs and functional limitations identified regarding 

Eagle's syndrome or styloid anomalies. The authors recommend updating the IFOMPT 

framework to incorporate Eagle’s syndrome, a comprehensive autonomic assessment, and 

palpation of the stylohyoid complex. This can improve overall understanding of the 

precautions and contraindications for beginner to expert clinicians alike. With this 

presented knowledge, we can reduce potentially serious complications in these higher risk 

patients, such as carotid artery dissection, from conceivably hazardous interventions like 

cervical manipulation, repeated or sustained end range cervical treatments and massage 

along the carotid. Including anomalies of the styloid as potential hypotheses for patients 

with head and neck complaints can assist therapists in safe practice and expedite referral. 

Appendix A 

CN V: TRIGEMINAL NERVE 

Anatomy & Function Possible symptoms with compression or irritation  

Sensory - face, mouth, tongue, mucous 
membranes of nose and mouth [1] pain, 
temperature discriminative touch, proprioception 
[2] 

Pain, (commonly severe, sharp, stabbing) face and jaw, tongue and teeth, 
provoked with eating, talking, shaving, teeth brushing, or touch, lasting less than 
2 minutes [2]. Dysfunctional pain, ability to locate/discriminate sensations, and 
ability to distinguish between hot/cold temperatures face and skull [2]. All 
cranial nerve somatosensory fibers return to the trigeminal nerve sensory nuclei 
[3]. 

Sensory - eye, Corneal Blink reflex [2] Dysfunctional Corneal Blink reflex (closing the eyes to stimulation) [2]. 
Sensory - meninges (dura mater, arachnoid 
mater, pia mater) [1] 

Headache, neurological symptoms, altered consciousness and blood pressure, 
visual disturbances [1]. 

Motor - Masseter reflex, muscles of chewing [2] 
Dysfunctional Masseter reflex - jaw doesn’t close. Weakness masseter, 
temporalis, medial/lateral pterygoid. Opening jaw deviation toward involved 
side [2]. 

CN VII: FACIAL NERVE 

Anatomy & Function Possible symptoms with compression or irritation  

Autonomic - Pterygopalatine ganglion. Lacrimal 
and nasomucosal glands [1]. Nose, mouth, upper 
lip, gums, uvula mucous membranes and orbital 
glands [4]  

Tear flow abnormalities: Dry eyes (hypolacrimia) 4%, or Epiphora (excessive 
tearing) 67% of patients with Bell's Palsy [5]. Dysfunctional secretion of mucus 
(mucoceles). 

Autonomic -  Nasolacrimal Reflex. Orbicularis 
oculi muscle transports tears [5] 

Loss of Nasolacrimal reflex - tearing in response to stimuli. Dysfunction of 
medial movement of tears to the lacrimal sac [5]. 

Autonomic - Submandibular ganglion.  
Sublingual and submandibular salivary glands [1] 

Hyper or hyposalivation (drooling or dry mouth) [2]. 

Sensory - partial external ear [6] 
Sensation or pain postauricular (52% of patients with Bell's Palsy) [5]. 
Hyperacusis - sensation of louder noises on affected side [7]. 
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Taste anterior tongue [2] 
Reduced sense of taste: sweet, salt, sour and bitter. Reported by 34% of patients 
with Bell's Palsy, objectively positive 80% of patients with Bell's Palsy [5]. 

Motor - facial expression musculature, Blink 
Reflex -activation eyelid closure [2] 

Dysfunctional Blink reflex in response to stimuli [2].  Facial paralysis or 
incomplete paresis.  Difficulty or unable to raise eyebrow, close eye, wrinkle 
nose, raise the corner of mouth, puff cheeks, press lips firmly together, whistle, 
clench jaw. Stress with facial paresis: 50% of patients with Bell's palsy believe 
they had a stroke, 25% believe they have a tumor [5]. 

Motor - Stapedius, protective reflex [5] 
Dysfunctional Stapedius reflex in 72% of patients with Bell's Palsy, initial 
exam. Hearing disorder/pitch difference 14% patients with Bell's Palsy [5]. 

CN IX: GLOSSOPHARYNGEAL NERVE 

Anatomy & Function Possible symptoms with compression or irritation  

Autonomic - Motor - Salivation via parotid gland 
[2] 

Dysfunctional secretion of mucus and enzymes. Dry mouth or hypersalivation 
[2]. 

Autonomic - Regulation of blood vessel dilation 
in carotid sinus by baroreceptors [1] 

Dysfunctional control of blood vessel stretch/tone/blood flow changes [3,8], 
blood pressure [9]. Sensations of warmth, flushing, headache, sweating, heart 
palpitations and presyncope. Orthostatic hypertension, elevated blood pressure, 
venous pooling and decreased heart output, heightened risk of stroke [8]. 

Autonomic - Regulation of blood concentration 
in carotid body by chemoreceptors/sensors [1] 

Dysfunctional sensation from the walls of the carotid body with altered 
awareness of oxygen, and dysfunctional monitoring of arterial blood pressure 
[2]. 

Sensory - Gag Reflex, Swallowing Reflex [2] Dysfunctional Gag reflex when touched [2]. 

Sensory - throat, base of tongue, roof of mouth 
[1]  

Severe, stabbing pain unilaterally in throat, roof of mouth, or base of tongue that 
can radiate to the ear, provoked with yawning, swallowing, chewing, coughing, 
and can hurt for seconds up to minutes [10]. 

Taste - posterior tongue [6] Dysfunctional taste posterior 1/3 of tongue [6]. 
Motor - stylopharyngeus muscle [11] Dysfunctional swallowing [2]. 

CN X: VAGUS NERVE 

Anatomy & Function Possible symptoms with compression or irritation  

Major autonomic/parasympathetic nerve [6] 
Of parasympathetic fibers of cranial nerves, 75% travel in the vagus nerve [2]. 
Afferent fibers make up 80-90% of the vagus nerve [3].  In one study, 73% of 
patients with tinnitus were determined to have autonomic dysfunction [12]. 

Autonomic - pharynx, larynx, trachea, 
esophagus, heart, lungs, bronchi, stomach, liver, 
pancreas, gallbladder, most of gastrointestinal 
tract [2,3] 

Loss of regulation of viscera, peristalsis stomach, intestines/appendix/colon. 
Loss of glandular secretion gastric, adrenal, hepatic, pancreatic [3].  Cardiac 
arrhythmias. Respiratory dysfunction [2]. 

Autonomic - heart cardiac muscle, cardiac and 
pulmonary plexus, and aortic body [3] 

Orthostatic hypotension, dizziness, lightheadedness, blurred, dimmed, or tunnel 
vision, syncope, confusion, cardiac symptoms, angina, tremor, unsteadiness, 
lethargy, weakness, low backache, calf claudication [1,2]. Heightened 
sympathetic activity may cause arrhythmia, high blood pressure, hyperglycemia, 
temperature elevation, or neurogenic pulmonary edema [8], reduced digestive 
activity [2]. Vasovagal syncope, including clamminess, sweating, pale skin, 
yawning, vision changes, bradycardia, salivation, pupil dilation [2,13]. 

Autonomic - Regulation of blood vessel dilation 
in aortic arch by baroreceptors [3] 

Loss of regulation of the walls of the aortic arch with altered regulation in 
response to vessel stretch/tone/blood flow changes [3,8]. Sensations of warmth, 
flushing, headache, sweating, heart palpitations and presyncope. Orthostatic 
hypertension, elevated blood pressure, venous pooling and decreased heart 
output, heightened risk of stroke [8]. 

Autonomic - Regulation of blood concentration 
in carotid body and aortic body by response to 
chemoreceptors/sensors [3] 

Loss of regulation of the walls of the carotid body and aortic body with altered 
awareness [3] of oxygen in response to sensors [2]. Dysfunctional heart rate 
regulation in response to concentration changes [3]. Blood pools when vessel 
walls are relaxed, and can lessen return of blood supply to brain upon standing, 
leading to syncope or presyncope [2]. 

Sensory - posterior meninges (dura, pia, & 
arachnoid mater) [3], posterior ear [1] 

Headache, neurological symptoms, altered consciousness and blood pressure, 
visual disturbances [1]. Dysfunctional pain, touch, temperature sensation [3] 

Motor - Gag reflex, Coughing reflex, Sneezing 
reflex, Yawning reflex, Hiccups reflex [3] 

Paralysis or paresis of vocal cords with hoarseness or loss of voice, dysphonia 
[3], shortness of breath when speaking. Loss of Gag reflex, uvula deviation with 
inability to raise soft palate [2]. Dysfunctional reflexes coughing, sneezing, 
yawning, hiccups [3]. 

Motor - Pharynx and larynx muscles. Swallowing 
reflex [2] 

Difficulty swallowing and elevating the roof of mouth when swallowing. 
Difficulty speaking initiating sound from the larynx, and expression of sound 
[2]. 
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INTERNAL CAROTID ARTERY (ICA) 

Anatomy & Function Possible symptoms with compression or irritation  

Supplies blood to brain 

Stenosis, clot, embolus, aneurysm, dissection, TIA, stroke, changing blood flow 
to the brain, vasculitis, fever [1]. 
Severe headache one side of the head, (parietal, top of head, frontal, eye, nose), 
jaw pain, carotidynia [14]. 
Syncope, presyncope, vision changes, dimmed vision, slurred speech, difficulty 
speaking [1], lower cranial nerve dysfunction. 
Horner's syndrome, ptosis (drooping eyelid), constriction of the pupil, loss of 
sweating over the ipsilateral face [1], upper/lower extremity paresthesias [15]. 

Weakness or paralysis of face, arm or leg, dizziness, unsteadiness, or falls [1]. 

Cognitive and behavior changes with decreased blood to the brain, confusion, 
concentration. 
Orthostatic hypotension, dizziness, blurred or dimmed vision, syncope, 
confusion, cardiac symptoms, angina, tremor, unsteadiness, lethargy, weakness, 
low backache, calf claudication [1]. 

EXTERNAL CAROTID ARTERY (ECA) 

Anatomy & Function Possible symptoms with compression or irritation  

Supplies blood to neck, face, trachea, larynx 

Stenosis, clot, embolus, aneurysm, dissection, TIA, stroke changing blood flow 
to the brain vasculitis, fever [1]. 
Severe headache one side of the head (below level of eye- neck face, 
suboccipital), jaw pain, neck pain [14] Lower cranial nerve dysfunctions. 
Syncope, presyncope, vision changes, slurred speech, difficulty speaking [1]. 
Weakness or paralysis of face, arm or leg, dizziness, unsteadiness, or falls [1]. 
Orthostatic hypotension, dizziness, vision changes, syncope, confusion, cardiac 
symptoms, angina, tremor, unsteadiness, lethargy, weakness, low backache, calf 
claudication [1]. 

PERIARTERIAL SYMPATHETIC NERVE FIBRES/PLEXUS 

Structure Anatomy & Function Possible symptoms with compression or irritation 

Carotid 
Sinus 

Baroreceptors on carotid sinus 
regulate blood pressure, elicits 
sympatho-inhibition [9] - 
decreases BP, HR 

Dizziness, presyncope, syncope, falls, carotid sinus hypersensitivity, carotid 
sinus syndrome, amnesia, cardio inhibition, decreased heart rate, blood pressure 
vasodepression variability [9]. 

Carotid 
Body 

Chemoreceptors on carotid body 
regulate blood pressure and 
respiration [8], and stimulate 
sympatho-activation [9] - 
increased BP, decreased HR 

Dysfunction in stabilizing hypoxia, hypercapnia and pH blood concentration. 
Dysfunction of immunoreactivity to certain enzymes/substances. Hyperactive 
peripheral chemoreflex activity (excessive sympathetic activity), hypertension, 
chronic kidney disease, insulin resistance [9]. 

Carotid 
sinus nerve 

Carotid sinus nerve 
communication with 
glossopharyngeal nerve fibers, 
vagus nerve fibers, sympathetic 
trunk fibers, as well as rare 
communication with 
hypoglossal nerve and ansa 
cervicalis communicating fibers 
[9] 

Hemodynamic instability. Increased sympathetic activity, decreased 
parasympathetic activity can cause vasoconstriction, heart remodeling, and 
sodium and water retention [9]. Facial congestion, ear fullness [16], tinnitus 
[12,17]. Hypoglossal nerve dysfunction can present as same side 
weakness/deviation of the tongue, with possible swallowing and talking 
difficulties [2]. 

INTERNAL JUGULAR VEIN (IJV) 

Anatomy & Function Possible symptoms with compression or irritation  

Blood drainage from the brain, face and neck 
 
Transports blood to the heart 
 
Dominant drainage while supine [19,22] 

Intracranial venous hypertension in veins and sinuses, venous outflow 
obstruction, pseudotumor cerebri, thrombosis, stenosis [18], cerebral venous 
congestion, increased accumulation of venous blood volume [19]. Dilated 
ventricles CSF spaces, peri-mesencephalic hemorrhage [20]. 
Headache, visual changes, papilledema, neck and scapula pain, venous stasis 
[18], dizziness, ear pain [21]. 
Collateral venous drainage by enlarged veins in proximity to dysfunctional 
veins [18,22]. 
Risk factor for Multiple Sclerosis (MS)[23], global amnesia [22], migraines [19] 
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30% of undiagnosed patients obtaining CT neck and head had moderate to 
severe narrowing of the IJV caused by, or in part by the styloid, (symptoms 
unknown) (Jayaraman et al., 2012). 
Increased IJV stiffness and reduced venodilation with difficulty compensating 
for the increased pressure from Valsalva pressure in patients with migraine, 
resulting in cerebral venous hypertension [19]. 
Increased venous tone by increased venous pressure with increased sympathetic 
activity, such as menstruation and hormone fluctuation, environmental factors, 
stress, fatigue, alcohol intake, sleep disturbances [19]. 
Production of venous reflux from the chest into the IJV with coughing [23]. 
Inflammation of vein after faulty venous function [23]. 

Appendix A. Neural and vascular structures commonly compromised by Eagle's syndrome, along with their function and 

possible symptoms. The descriptions above are not all encompassing, but rather a collection of most of the functions and some 

possible consequences from disruption of function. Key: CN = Cranial Nerve. 'BP' = blood pressure. 'HR' = heart rate. 1. 

(Goodman et al., 2003), 2. (Lundy-Ekman, 2002), 3. (Câmara and Griessenauer, 2015), 4. (Patel, 2015), 5. (Peitersen, 2002), 6. 

(Butler, 2000), 7. (Baugh et al., 2013), 8. (Robertson et al., 2012), 9. (Porzionato et al., 2019), 10. (Malik et al., 2015), 11. (Tubbs et 

al., 2015), 12.  (Ylikoski et al., 2017), 13. (Mayo Clinic and Mayo Foundation for Medical Education and Research, 2019), 14. 

(Eagle, 1949), 15. (Z. Li et al., 2019), 16. (Kawasaki et al., 2012), 17. (Eagle, 1948), 18. (Dashti et al., 2012), 19. (Chung et al., 

2010), 20. (Zamboni et al., 2019), 21. (Ho et al., 2015), 22. (Jayaraman et al., 2012), 23. (Zamboni, 2006). 
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Highlights:  

Styloid anomalies are risk factors for artery dissection with over 30 confirmed cases 

Eagle's syndrome presents with neural, vascular and autonomic features from anomalies 

PTs can detect styloid anomalies by palpation, thorough questioning and imaging 

PTs can assist in assessment and expedite further testing and referral as indicated 

Safe PT should avoid neck manipulation, end range/sustained ROM, massage on carotid 


