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ABSTRACT

Styloidogenic jugular venous compression syndrome has been recently described as a new cause of
idiopathic intracranial hypertension. We present a 69-year-old patient, without other relevant
medical history, presenting with 3 years of positional headache associated with decreased vision
when reading and while turning her head to the right or left. She also reported pulsatile low-
frequency tinnitus. Papilloedema was noted on the physical examination and, on imaging, an
enlarged styloid process that induced jugular vein compression. The patient underwent styloidect-
omy with resolution of her symptoms and normalisation of her visual fields.

Introduction

Papilloedema is a key feature in intracranial hyperten-
sion, especially in idiopathic intracranial hypertension
(ITH).! 1IH is characterised as a primary cause of
intracranial hypertension, thus making it a diagnosis
of exclusion, in which space occupying lesions, venous
thrombosis and other anatomical problems should be
ruled out." Since 2012, a new form of secondary intra-
cranial hypertension has been described, in which an
enlarged styloid process induces immediate jugular
vein compression, decrease in venous outflow, and
a secondary increase in intracranial pressure.”

Eagle’s syndrome (ES), due to an enlarged styloid
process, was first described in 1937 by Dr. W.W. Eagle
in Duke University.” The underlying anatomical
abnormality found in Eagle Syndrome is the elonga-
tion and calcification of the styloid process, either
unilaterally or bilaterally.* It can manifest in one of
three ways: 1) the classic presentation; 2) associated
with carotid compression; and 3) associated with an
ITH-like syndrome.* The classic presentation consists
of neck pain, dysphagia, foreign body sensation, otal-
gia, pain with yawning, or pain on turning of the
head.>*” The second clinical presentation is associated
with carotid artery compression, transient ischaemic

ARTICLE HISTORY
Received 18 January 2021
Revised 26 January 2021
Accepted 28 January 2021

KEYWORDS

Papilloedema; styloid
process; eagle syndrome;
jugular venous compression;
intracranial hypertension

attacks, Horner’s syndrome, and stroke.>*™° It has
been estimated that 4-7.3% of the population has an
elongated styloid process, defined as 30 mm or
longer.*”

In 2012, a third syndromic presentation associated
with an enlarged styloid process was defined.® The
elongated styloid process can compress the jugular
vein in certain head positions, causing an intermittent
decrease in the venous outflow. This leads to a jugular
pressure gradient dependent on the position of the
head.” When the gradient is maintained, the venous
stasis may lead to thrombosis or increased intracranial
pressure without thrombosis.>'*'" This ultimately
manifests with an ITH-like clinical picture with head-
aches, pulsatile tinnitus, transient visual obscurations,
and visual field defects.>'*""* Thirty-two cases of the
third manifestation of Eagle’s syndrome have been
reported in the literature; however, to date, only one
has been reported with optic disc swelling, and no
report has described the swelling in detail nor the
ophthalmic  results after treatment of the
condition."” Medical treatment has been attempted
in cases with thrombosis,”> but most cases need
a surgical approach to decompress the jugular
vein.>®*1%1>1* 'We present a case of styloidogenic
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jugular venous compression syndrome causing papil-
loedema and a review of the current literature. We
adhered to the CARE recommendations for this
report.”> The patient gave written consent for the
publication.

Case report

An otherwise healthy 69-year-old female presented
with 3 years of intermittent holocranial headache,
that worsened when she turned her head to the right
or to the left and down when she read. She also stated
that her right hemiface became swollen if she read for
prolonged periods. For the last 6 months prior to her
initial neuro-ophthalmology visit, she also experi-
enced a low frequency, pulse-synchronous tinnitus.

Physical examination demonstrated normal
weight (BMI 24.0), normal neurological examina-
tion, and visual acuity of 20/20 in both eyes. Fundus
examination demonstrated Frisén grade 1 papilloe-
dema in both eyes with engorged vein vasculature.
Both the vascular engorgement and optic disc
oedema increased after half a minute of left head
turn (Figure 1). Optical coherence tomography
(OCT) of the optic nerves demonstrated mild ele-
vation of the optic nerves and oedema of the retinal
nerve fibre layers (RNFL) at 111 um and 114 pm in
the right and left eyes, respectively. 30-2
Humphrey visual field examination demonstrated
an enlarged blind spot in both eyes.

Brain magnetic resonance imaging (MRI) with
and without contrast demonstrated a partially
empty sella turcica and kinking of the optic
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nerve sheaths. The MRI also demonstrated that
the right styloid process was enlarged at 35 mm,
while the left process was 28 mm. There was
a focal narrowing between the styloid process
and the lateral tubercle of C1, bilaterally. The
styloid process-lateral C1 tubercle distance was
3.8 mm on both sides. Magnetic resonance veno-
graphy showed a dominant right transverse sinus
(a normal anatomic variant), and patent dural
venous sinuses, without dural venous sinus ste-
nosis. The patient underwent dynamic catheter
cerebral angiography and venography to confirm
the diagnosis by measuring the pressure gradient
across the narrowed segment of the dominant
jugular vein. The pressure gradient averaged
4.4 mmHg and it increased to 5.4 mmHg with
left lateral rotation of the head (Figure 2). Given
that the right transverse sinus was dominant,
there were no significant changes with contralat-
eral head rotation. The patient underwent right-
sided styloidectomy. Intraoperatively, approxi-
mately 20 mm of the styloid was removed
(Figure 3). Three months after surgery her vision
was 20/20 in both eyes, she denied visual symp-
toms with head turn or while reading and the
tinnitus had subsided. She still had occasional
pulsatile headaches. The headaches were less fre-
quent and less severe. OCT demonstrated nor-
malisation of her optic nerves, with RNFL
measurements at 99 um and 101 um, respectively.
There was also resolution of the enlarged blind
spots and resolution of the retinal vasculature
engorgement.

Figure 1. Colour photograph of the left optic nerve prior to surgery. (A) Demonstrates a normal, flat optic nerve when the patient is in
the neutral head position. (B) Picture of the same nerve after 10 minutes of right head turn. The temporal portion of the optic nerve is
elevated, with nerve fibre oedema. There is also detention of the vasculature, when compared with (A).
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Figure 2. Catheter venography of the right jugular vein, lateral projection. (A) In neutral position. (B) After left head rotation. The

stenosis at the C1 level becomes more pronounced.

Figure 3. Picture of the intraoperative styloid process resection
demonstrating 20 mm of bone removal.

Discussion

We present a case of secondary intracranial hyperten-
sion due to styloidogenic jugular venous compression,
with positional headache, intermittent face oedema,
pulsatile tinnitus, and papilloedema, that all resolved
after styloidectomy. Careful interpretation of the MRI
of the brain and MR venography are important start-
ing points in the evaluation of styloidogenic jugular
venous compression. These studies are needed to
exclude the presence of transverse venous sinus ste-
nosis (a far more common cause of IIH) and to
evaluate for jugular venous compression between the
styloid process and the lateral tubercle of CI.
A computed tomography study of the temporal
bones can also be useful in measuring the styloid
process-lateral C1 tubercle distance, which has been
reported to be shorter in this subset of patients, and
averages 2.9 mm, compared with 9.9 mm in asympto-
matic controls.” A dynamic MR venogram can

demonstrate any stenosis when the head is rotated or
extended prior to proceeding with the catheter angio-
graphy. Dynamic catheter angiography/venography is
the gold standard diagnostic study, as it can demon-
strate the presence of a significant gradient across the
jugular stenosis, which increased with head rotation.”
The present case provides better documentation in
agreement with previous reports that suggest that
styloidectomy is the treatment of choice as most of
the patients had improvement or resolution of their
symptoms after surgery (16/17). Anticoagulation
seems to be least likely method of therapy with 2 out
of 5 patients having improvement or resolutions
reported (see Table 1).

This case represents the 33" reported case since
2012 of patients with ITH-like symptoms and find-
ings due to styloidogenic jugular venous compres-
sion (Table 1)2!10712810-1214 patient had
a dominant right venous system and developed
compression on the right side. She had more exten-
sive symptomatology and documentation of retinal
and vascular changes. Neuro-ophthalmological fol-
low-up demonstrated visual field changes compa-
tible with the diagnosis, which recovered
completely after surgery, without needing acetazo-
lamide or other conventional IIH therapy. The
patient is also the first in which resolution of the
papilloedema has been noticed after styloidectomy.
Her right-side dominance may explain the reason
for her recovery with unilateral surgery. Our
patient had persistent pulsatile headaches after sur-
gery, which is common (up to 60%) in IIH patients,
unrelated to persistent intracranial hypertension.'®
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Conclusion

Understanding this new pathophysiology of second-
ary intracranial hypertension due to styloidogenic
jugular compression, in patients with positional
symptoms, can improve neuro-ophthalmological
treatment and outcome in cases of jugular venous
compression.
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