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INTERVENTIONAL NEURORADIOLOGY

Ehlers-Danlos syndrome with a
spontaneous caroticocavernous fistula
occluded by detachable balloon:

case report and review of literature

Abstract We report a caroticocav-
ernous fistula (CCF) treated by an
endovascular procedure in a young
woman with Ehlers-Danlos syn-
drome type IV, with severe bilateral
carotid and vertebral artery dyspla-
sia. The CCF, which appeared after
minor trauma, was successfully oc-
cluded by a detachable balloon in-
troduced into the venous side by an
arterial approach. Six previously
published cases are reviewed, five

successfully treated. The difficulties
and risks of the endovascular proce-
dure due to the vascular changes, are
emphasised. The possibility of the
venous approach is discussed.
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Introduction

The diseases of connective tissue include various con-
genital or acquired disorders resulting from abnormal
synthesis, organisation or degradation of connective
frame tissue. The Ehlers-Danlos syndrome (EDS), first
described in 1688 by Van Meek’ren [1], includes various
hereditary changes in collagen, with different molecular
determinants, of dominant or recessive genetic trans-
mission. Ten types are currently described, the most
frequent being types I-1V, of which cutaneous hyper-
elasticity and vascular fragility are the basic clinical
signs. The risk of vascular rupture is not the same for all
variants of EDS, but characterise type IV. In this type,
an abnormality of type III collagen is responsible for
haematological disorders and severe blood vessel chan-
ges such as rupture, dissection and aneurysm, affecting
large or medium-size peripheral and cervical arteries,
caroticocavernous fistula (CCF) and intracranial aneu-
rysms. These complications can be treated, by coils for
saccular aneurysms or detachable balloons for CCFs,
with increasing safety of approach and a low postoper-
ative risk of bleeding at the point of puncture. We report
a patient with EDS type IV who developed a CCF, suc-
cessfully treated by endovascular procedure.

Case report

In 1994, following minor cranial trauma, a 40-year-old woman
complained of reduced visual acuity in the right eye and a pulsatile
intracranial brujt. A past family history of cardiovascular disease
was discovered; her elder brother had a history of myocardial inf-
arct and died aged 40 years after spontaneous dissection of a sub-
clavian artery aneurysm. The patient noticed thinness of the skin,
with a tendency to subcutaneous bruising after small injuries.
Neurological examination was normal except for dilatation of the
right retinal vessels and a marked right temporal murmur. CT be-
fore and after intravenous contrast medium was interpreted as
normal. Angiography (Fig.1) showed dysplasia of both vertebral
and internal carotid arteries, extending down to CS. There was also
a direct high-flow CCF on the right draining into the sphenopari-
etal petrosal vein, the inferior petrosal sinus and the contralateral
cavernous sinus via the coronary sinus (Fig.2). Occlusion of the
fistula with preservation of carotid artery flow was obtained via the
femoral route using a detachable balloon attached to a 1.8 F cath-
eter introduced through an 8 F coaxial catheter. The anatomical
result at the end of the procedure was good (Fig.3) and the mur-
mur had disappeared. A paralysis of the right abducens nerve re-
gressed 6 months later. On the basis of the family and personal
history and the radiological findings, the diagnosis of an arterial
form of type IV EDS was made.
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Fig.1 Preoperative (a) right (b) left lateral carotid arteriograms
demonstrating ectasia and tortuosity of the extracranial internal
carotid arteries

Fig.2 Right internal carotid angiogram (a anteroposterior, b lat-
eral projections) demonstrates a right caroticocavernous fistula
(double broad arrows, b) to the inferior petrosal sinus (small ar-
rows), sphenoparietal veins (medium arrows) and contralateral
cavernous sinus (broad arrow, a)

Fig.3 Right internal carotid angiogram (a anteroposterior, b lat-
eral views), after detachement of the balloon (arrow) in the cav-
ernous sinus, demonstrates complete closure of the fistula with
preservation of the internal carotid artery

Discussion

The (EDS) is a hereditary dysplasia of connective tissue
due to abnormalities of collagen. Clinically, genetically
and biochemically the syndrome is heterogeneous [2].

Clinical manifestations of type IV (increased skin
elasticity, bruising and vascular ruptures), correspond to
the arterial form of the disease described by Barabas [3].
They are determined by a major decrease of type 111
collagen, one of the three major fibrillar collagens, a
component of dermal papillae, intestine and approxi-
mately 40 % of blood vessel walls [4]. This decrease
could be the result of, for instance, defective synthesis of
collagen or overly-rapid degradation [5-7]. In the arte-
rial wall, the lack of collagen affects, in decreasing order,
the internal elastic lamina, the media and the adventitia.
Disturbances of metabolism of type III collagen during
the carly stages of haemostasis should also explain the
frequent bleeding and bruising [8].

Genetically, transmission can be recessive or domi-
nant, this last form being the most severe. A CCF in the
EDS was first described in 1955 by Francois et al. [9].
Wouter et al. [4] noted (pp 993-994) that only sixteen
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cases had been reported by 1991. Unlike our case, these
CCF were spontaneous. It has been suggested that these
CCF are secondary to rupture of a saccular aneurysm in
the cavernous sinus or spontaneous dissection of the in-
tracranial internal carotid artery [3, 10]. However,
spontaneous rupture due to the changes in the arterial
and venous walls cannot be ruled out, and is suggested
by the presence in three patients, at the time of diagno-
sis, of bilateral fistulae [3, 11].

Given the weakness of the walls of the cervical in-
ternal carotid artery and the risk of traumatic vascular
rupture, the fistula can be reached by the venous access,
as described by Farley et al. [12]. The fistula can also be
reached via the inferior petrosal sinus, with uncertain
success, given the risk of fatal haemorrhage secondary
to venous rupture or possible septation of the sinus
preventing correct placement of the balloon. The supe-
rior ophthalmic vein represents another possible ap-
proach but requires as surgical access [11], and is con-
traindicated in fistulae with posterior drainage or those
less than 3 months old, where the vein is not yet arteri-
alised.

The arterial approach is well documented [13-15].
Despite the large gauge (8 F) of the catheter used to in-

sert detachable balloons, staff used to supraselective
catheterisation are ready for possible complications and
can modify the initial interventional protocol, particu-
larly when they use the femoral approach. Because of
the vascular fragility this approach must be recom-
mended as the only adequate access since the distance
between the site of the fistula and the point of arterial
puncture increases the safety. Despite the risk of rupture
during the procedure, patients with high-flow CCF must
be treated, since these fistulae are unlikely to resolve
spontaneously. These patients can have ophthalmoligi-
cal complications and have a high risk of spontaneous
rupture or of the development of a complex fistula
which will become difficult to treat. The risk of rupture
during the procedure and the technical difficulties ex-
plain that, of the 16 patients treated by venous or arte-
ria] endovascular access, only 4 had their fistula defini-
tively occluded. At 5-year follow-up, only 3 are still alive
[16]; 10 (60 %) died: 4 after a diagnostic or therapeutic
angiographic procedure, 5 after a spontaneous vascular
rupture 2 weeks to 6 months after diagnosis, and 1 af-
ter an intestinal perforation 7 months after successful
treatment of his CCF,
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