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PRESENTATION

A 64-year-old man presented to the emergency ward
because of a sudden swelling in the right cervical
region with hemoptysis after coughing. He had diffi-
culty swallowing and talking was painful. A painful
palpable right cervical mass was seen on clinical ex-
amination. There was no stridor or dyspnea, but his
voice was hoarse. Neurological examination findings
were normal.

DIFFERENTIAL DIAGNOSIS. Differentials included
head and neck neoplasm, temporomandibular joint
disorder, sinusitis, tonsillitis, lymphoma, esophageal

diverticula, and carotid artery aneurysm.

LEARNING OBJECTIVES

e Eagle syndrome should be considered as a
differential diagnosis in carotid bleeding.

e A surgical technique should be advanced to
treat Eagle syndrome.

Eagle syndrome is a rare aggregate of symptoms caused by an elongated styloid process. We present the unique case of
bilateral vascular Eagle syndrome in a patient who experienced a unilateral acute swelling due to bleeding at the level of
the right internal carotid artery. This complication has never been described before. (Level of Difficulty: Advanced.)

(J Am Coll Cardiol Case Rep 2020;2:449-53) © 2020 The Authors. Published by Elsevier on behalf of the American
College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license (http://

INVESTIGATIONS. Laboratory results were normal.
Chest radiography did not show any abnormalities.
Flexible laryngoscopy showed a bulging hematoma in
the right lateral cervical region. A computed tomog-
raphy (CT) angiography with 3-mm slices was per-
formed in order to assess the neck and head region. It
showed an arterial blush ventrally of the internal ca-
rotid artery, 3.5 cm above the carotid bifurcation on
the right side without an adventitial hematoma or
dissection (Figure 1).

Both styloid processes were found to be longer
than normal when bone structures were examined:
46 mm on the right, 50 mm on the left (Figure 2). Also,
it was discovered that the right styloid process was
adjacent to the internal carotid artery and caused a
slight compression of the artery.

CT angiography was repeated after 8 h and did not
reproduce the arterial blush. The images obtained
were afterwards reconstructed using a software pro-
gram to make an in-house printed 3-dimensional
replica of the bony and vascular structures, using
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the Ultimaker (Geldermalsen, the
Netherlands) 3D printer (Figures 3A and 3B).

MANAGEMENT. Over the first 12 h after
admission, the patient was monitored in the
intensive care unit. His respiration was stable, and

CT = computed tomography

intubation was not necessary because the airway was
not threatened. To prevent recurrence, 3 weeks after
presentation, a bilateral resection of the styloid pro-
cesses through a transcervical approach was
performed.

A small skin incision was made at the ventral
side of the sternocleidomastoid muscle (Figure 4).
The platysma muscle was incised, and the sterno-
cleidomastoid muscle was followed until the level
of the digastric muscle, which was cranially retrac-
ted to gain good exposure on the internal and
external carotid artery. No bruising or other fragility
was observed on the carotid arteries. Therefore,
additional sutures or intraoperative angiographic
images were not considered necessary. A vessel
loop was placed around the external carotid artery
and lifted laterally. The bony parts of the stylohyoid
ligament and styloid process identified
(Figures 5 and 6) and transected as cranially as
possible. The remaining proximal part was luxated
laterally. The resected styloid processes are depic-
ted in Figure 7. During the procedure, the

were

FIGURE 1 Pre-Operative Computed Tomography
Angiography With the Axial Plane Image of the Contrast
Blush on the Right Side
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FIGURE 2 Pre-Operative Computed Tomography
Angiography with the Coronal Plane Image of the
Bilateral Elongated Styloid Processes

hypoglossal and glossopharyngeal nerve were iden-
tified and spared.

DISCUSSION

The first case of Eagle syndrome was described by W.
Eagle in 1937. He described a pain syndrome associ-
ated with an elongated styloid process as “stylalgia.”
The cartilaginous tip of the styloid process is
continued over the lesser cornu of the hyoid bone as a
band called the stylohyoid ligament (1). An elongated
styloid process or aberrant ossified stylohyoid liga-
ment can cause various symptoms, varying from
benign to seriously damaging. In general, literature
describes two forms of Eagle syndrome: the classic
type with various head-and neck complaints like pain
and dysphagia and the vascular type with mainly
neurological symptoms (2).

The incidence of this syndrome varies between 1%
and 30%, but it is highly variable because of the
different thresholds of an abnormal length of the
styloid process. Some suggest a length >3 cm is
abnormal, but others suggest a length of more than
4 cm is abnormal because the association with
symptoms is higher. Most people with an elongated
styloid process are asymptomatic, and only approxi-
mately 4% are symptomatic (3).
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There have been multiple causes presented to
explain the finding of an elongated styloid process or
ossified stylohyoid ligament, but the exact cause re-
mains unclear. The pathophysiology is better under-
stood: an elongated styloid process or ossified
stylohyoid complex leads to compression of sur-
rounding neurovascular structures. In classic Eagle
syndrome, nerve compression can lead to craniofacial
and cervical pain (2).

In vascular Eagle syndrome, stimulation of the
sympathetic plexus around the cervical segment of
the internal carotid artery can cause symptoms such
as vertigo and syncope. As described in earlier pub-
lished reports, direct compression of the extracranial
internal carotid artery by the styloid process can lead
to dissection causing transient ischemic attack or
stroke. Also, carotid stent fracture has been reported
(2,4). Carotid bleeding as a result of compression and
subsequent perforation of the internal carotid artery,
as in the present patient, has never been described in
a published paper. It seems that, in this case, cough-
ing was the eliciting factor: rotation and/or bending
of the neck probably caused the styloid process to
make contact with the internal carotid artery leading
to laceration. As this is a dynamic component, it is
unfortunately not reproduced on the printed
3-dimensional (3D) replicas. Hemoptysis was prob-
ably caused by perforation and bleeding of the sur-
rounding cervical soft tissues.

CT angiography is the gold standard for diagnosis
and can be aided by 3D reconstructed images (3).
Management of Eagle syndrome is divided into con-
servative methods of medical management and
definitive surgical management. Treatment strategy
depends on the symptoms. In the vascular type, a
surgical resection of the styloid process should be
considered because of potential serious complica-
tions. A transoral or transcervical approach can be
chosen (2,4).

FOLLOW-UP. The patient’s post-operative course
was uneventful. The symptoms resolved, and the
patient was still doing well after 5 months. Control
CT angiography at that time showed resolution of
the hematoma with no further abnormalities
(Figure 8). The patient was discharged from further
follow-up.

CONCLUSIONS

This unique case report extends the range of possible
complications of vascular Eagle syndrome. Besides
carotid dissection leading to transient ischemic
stroke and stroke, carotid bleeding also can result
from an elongated styloid process or ossified

Michiels et al.
Eagle Syndrome

451

FIGURES 3 In-House-Printed 3D Model of the Patient's Carotid Arteries and
Bony Structures

(A) Straight lateral view from the right and (B) an oblique caudocranial view from the
left. The in-house-printed 3D model of the patient's carotid arteries and bony structures
allows a better understanding of the relationship between the internal carotid artery and
styloid process on the right side.

stylohyoid complex compressing and perforating the
vessel.

When there is evidence of carotid bleeding
without an apparent cause, medical practitioners
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FIGURE 4 Incision on the Left Side of the Patient’s Mandibular Edge and Ventral Side FIGURE 6 Elongated Styloid Process on the Left Side
of the Sternocleidomastoid Muscle

Full blue line shows the patient's mandibular edge. The dotted blue line shows the
ventral side of the sternocleidomastoid muscle.

FIGURE 7 Bilateral Resected Styloid Processes
FIGURE 5 Elongated Styloid Process on the Right Side
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FIGURE 8 Image in the Coronal Plane from the Post-Operative Computed Tomography Angiography With the Resected Bilateral Styloid

The red arrows indicate the location of where the, now resected, styloid proccesi used to be.

should be aware of vascular Eagle syndrome.
Due to the potentially serious complications
of this condition, surgical resection  of
the elongated styloid process should be

ADDRESS FOR CORRESPONDENCE: Dr. Thirsa D.
Michiels, Elisabeth-TweeSteden Hospital, Hilvar-
enbeekseweg 60, 5022 GC Tilburg, the Netherlands.
E-mail: thirsamichiels@hotmail.com.

considered.
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