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Pearls & Oy-sters:
Vascular EDS presenting with
acute proptosis
Always revisit the history

PEARLS

• Joint hypermobility and skin hyperelasticity are
unusual features in vascular Ehlers-Danlos syn-
drome (vEDS).

• vEDS is an autosomal dominant disorder caused
by mutations in the COL3A1 gene on chromo-
some 2.

• Spontaneous carotid-cavernous fistulae (CCF)
can occur in the context of vEDS.

• Women need to be counseled about the
increased complication rates during pregnancy
and delivery.

OY-STERS

• The clinical assessment and history should be
revisited in order not to miss subtle symptoms
such as bruising and thin skin with a visible
venous pattern, which may suggest a diagnosis
of vEDS.

• A clear obstetric history can aid in formulating
a diagnosis.

• Angiography in patients with vEDS is associated
with high morbidity rates secondary to the
increased risk of carotid dissection, arterial per-
foration, and hematoma.

CASE REPORT A 40-year-old woman presented to
the emergency department in December 2010 with
acute proptosis of the right eye, periorbital bruising,
headache, and vomiting. On the day of presentation,
she experienced a “whooshing noise” in her head
alongside the severe headache.

Her medical history included previous unsuccess-
ful attempts at in vitro fertilization and fibroidec-
tomy. Her mother had died at age 36 years of
primary biliary cirrhosis. Initial examination revealed
right eye proptosis and bruising, a complex ophthal-
moplegia, conjunctival injection, and an orbital bruit
over the right temple and periorbital region (figure).
There was a sluggish pupillary response to light in the
right eye. Visual acuity in the right eye was 20/80 and
20/20 in the left. Funduscopy at presentation was

reported as normal, as were the general medical and
peripheral neurologic examinations.

A complete blood count, as well as thyroid func-
tion tests and clotting screen, were within normal pa-
rameters. MRI revealed a right CCF that was thought
to be spontaneous in onset (figure). A retrobulbar
hemorrhage was incised and drained by the emer-
gency ophthalmology service on the night of her
admission.

During her subsequent inpatient stay, she under-
went transarterial and transvenous embolization pro-
cedures. A subsequent CT angiogram demonstrated
a residual fistula with drainage through the right infe-
rior ophthalmic vein. The proptosis and restriction of
eye movements persisted. There was a repeated
attempt at embolization using a transvenous approach
via the facial vein a few months later, because there
had been complications with arterial dissection in
the initial procedure.

The underlying cause of the spontaneous CCF was
later elucidated after the history was revisited in its
entirety. There was no history at the time of joint
hypermobility, elastic-like skin, or bleeding. However,
on retaking the history, she reported that each time her
dog jumped on her with its paws, she bruised easily,
which she had noticed for a few years. Furthermore,
previous excision of uterine fibroids had led to signifi-
cant postoperative hemorrhage. We therefore sus-
pected a collagen disorder or a phenotype of EDS
that did not always present with classic joint hypermo-
bility or hyperelasticity of the skin, i.e., vascular EDS.
Subsequent genetic analysis revealed a COL3A1muta-
tion (c.134711G.A) confirming the diagnosis.

Five years later, in 2015, our patient continues to
have ocular problems with diplopia and an inability to
abduct the right eye. She has had recurrent corneal
abrasions due to residual incomplete right eye closure
causing xerophthalmia. Coeliac axis and iliac and
renal artery aneurysms have been detected on sys-
temic vascular screening. She is currently on losartan
and celiprolol. Her father tested negative for the
mutation, but it was thought that her mother may
have been affected by the disease as she had facies
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compatible with EDS, clubbed feet, and a uterine
rupture during childbirth with our patient.

DISCUSSION vEDS is rare in comparison to the
more common presentation of the “classic” pheno-
type of EDS with hypermobile joints and skin hy-
perextensibility, which is more often taught. In the
vascular subtype, the skin can be thin and transpar-
ent with a prominent venous pattern.1 It has an
estimated prevalence of 1 per 150,0002 and can
present with life-threatening features such as
arterial dissections, spontaneous arterial ruptures,
uterine ruptures, and gastrointestinal perforations,
usually from early adulthood.2,3 In a retrospective
study, the median age at diagnosis was 29 years.1

Median survival is 40 to 50 years, with the first
complication usually seen by age 20.3 It is
therefore a crucial diagnosis not to miss. The
vascular subtype has a poor prognosis because of
the susceptibility to rupture arteries and hollow
organs at a relatively young age.1

vEDS is caused by autosomal dominant (de novo
mutations occur less frequently) mutations in the

COL3A1 gene on chromosome 2, a gene involved
in coding the pro-a1 chain, 3 of which form type
III procollagen, which itself has a triple helix struc-
ture. Reduced synthesis leads to structural defects
within procollagen and subsequently type III collagen
fibrils.2 This along with other fibrillary collagens is
essential in providing structure and strength to the
extracellular matrix of numerous tissues in the body
including skin, blood vessel walls, and bowel.1 Most
of the variants are missense substitutions affecting the
amino acid glycine, causing incorrect linking of the
a1 chains within the triple helical structure.2

The classification of EDS (Villefranche classifica-
tion) comprises 6 subtypes, based on the typical clin-
ical features seen in each, with the vascular subtype
being one of them.4

The potential lack of classic signs and symptoms
of hypermobility with vEDS is a principal reason
leading to delayed diagnosis and misdiagnosis. It is
therefore essential to revisit the patient’s history to
elicit overlooked symptoms and signs such as thin
translucent skin, easy bruising (such as in our
patient), joint laxity particularly prominent in the

Figure Clinical and radiologic characteristics of our patient with vascular Ehlers-Danlos syndrome

(A) A feature of vascular Ehlers-Danlos syndrome is thin translucent skin with a prominent venous pattern. (B) Periorbital
bruising approximately 10 days after presentation. (C) Differential diagnosis of the orbital bruit. (D) Axial CT scan showing
a dilated right superior ophthalmic vein (arrow) and (E) catheter angiography demonstrating (a) internal carotid artery show-
ing catheter and IV contrast, (b) cavernous sinus with a vein filled with contrast and indicating that a fistula is present, and (c)
congested superior ophthalmic vein, which usually drains into the cavernous sinus, but has reverse flow because of arterial
back pressure.
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hands, congenital clubfoot or congenital hip disloca-
tion and facial features such as a thin nose, small chin,
and lack of subcutaneous adipose tissue causing hol-
low cheeks and prominent eyes.1,5

With that said, sometimes facial and skin changes
may be subtle or absent.1 Excessive bruising is the
most common sign and often leads to the initial pre-
sentation.1 A history of arterial or uterine rupture and
sudden death in a relative is also key. Nonetheless,
a formal diagnosis of vEDS requires evidence of
a pathogenic mutation within the COL3A1 gene.2

CCF are abnormal arteriovenous connections
between the internal or external carotid arteries and
the cavernous sinus.6 Classification of a CCF is based
on the Barrow classification, dividing them into direct
or indirect shunts.7 Type A describes a direct connec-
tion between the internal carotid artery and the cav-
ernous sinus and types B, C, and D describing indirect
shunts between the dural meningeal branches of the
internal or external carotid arteries and the cavernous
sinus.6,8 Spontaneous CCF in association with vEDS
has been reported. In a retrospective study of vEDS
cases, a CCF was detected in 6 of 100 patients.1 In one
case series, 3% of cases (6/202) had a CCF.5 However,
most cases in the general population are secondary to
trauma and subsequent damage to the internal carotid
artery wall in the cavernous sinus.5

A spontaneous type A CCF can result from rupture
of an aneurysm in the cavernous portion of the internal
carotid artery, in addition to vEDS caused by a weak
arterial wall.6 The onset of signs and symptoms is usu-
ally acute and severe, presenting with pulsatile propto-
sis, engorged episcleral veins, and an orbital bruit.6,8

Subsequent increased intraorbital pressure can
cause enlargement of the extraocular muscles to the
affected eye and ophthalmoplegia, with the abducens
nerve most commonly affected in up to 85% of direct
CCF. Venous stasis leads to enlargement of the retinal
veins, retinal hemorrhage, and increased orbital pres-
sure, which can cause papilledema.6 CT and magnetic
resonance angiography are useful investigative tools
that demonstrate the CCF. Digital angiography is
the key investigation that can reveal both the anatomy
of the fistulae and the extent of collateral flow features
that are important in treatment considerations.6,9

Important prophylactic measures to undertake after
vEDS has been diagnosed include avoiding invasive
vascular procedures, such as catheterization, because
of the risk of vascular ruptures.1 Angiography in pa-
tients with vEDS has been associated with morbidity
rates of 36% to 67% secondary to the increased risk of
carotid dissection, arterial perforation, and hematoma.9

A prospective randomized trial showed that the
cardioselective b-blocker, celiprolol, a long-acting

b1-adrenoceptor antagonist with partial b2-adrenocep-
tor agonist properties, decreased the incidence of vas-
cular complications by 3-fold in patients with vEDS.1,3

Anticoagulant therapy should also be prescribed with
caution as fatal bleeding may result.5

Thus, the occurrence of neurologic symptoms
and signs in an individual with a history suggestive
of vEDS should prompt the physician to investi-
gate for the genetic abnormality and systemic
vascular pathology, by noninvasive methods, so
that appropriate prophylactic measures can be
adopted to reduce the likelihood of life-
threatening complications.
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