CASE REPORT

Carotid cavernous fistula presenting as orbital cellulitis
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ABSTRACT

Carotid cavernous fistula is a serious vascular disorder that is commonly misdiagnosed due
to clinical signs that overlap with several other diagnoses and the need for sensitive imaging
techniques, most notably digital subtraction angiography, to make the diagnosis. Here we
present a case of carotid cavernous fistula mimicking orbital cellulitis, ultimately diagnosed with

magnetic resonance venography.
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INTRODUCTION

Carotid cavernous fistulas (CCFs) are arterio-
venous shunts between the internal or external carotid
arteries and the cavernous sinus." They are classi-
fied as either direct (internal carotid artery) or indi-
rect (external carotid artery or internal carotid artery
branches)." They can be further classified using the
Barrow classification system based on specific vas-
cular communications: internal carotid (Type A), dural
meningeal branches of internal carotid (Type B), dural
meningeal branches of external carotid (Type C), and
dural meningeal branches of both internal and exter-
nal carotid (Type D).2

The cavernous sinus (CS) represents a unique
site for fistulation as it completely envelopes the inter-
nal carotid artery as it travels anterodorsally to feed
the ophthalmic artery and the cerebrum. This appo-
sition of major venous and arterial structures creates
an area of high risk if disrupted and can quickly lead
to high flow fistulations, as a disruption in continu-
ity of the carotid through this section would consti-
tute immediate fistula. The cavernous sinus receives
inflow from the sphenoparietal sinus and superior/
inferior ophthalmic veins and outflows to the superior
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and inferior petrosal sinuses.® The external carotid
artery is also at risk for fistulation with the cavernous
sinus due to the proximity of the middle meningeal
artery and its branches to the cavernous sinus, as
seen in Barrow type C and D CCFs. Cranial nerves
can be affected either due to their course through the
cavernous sinus (Ill, 1V, V1, V2) or their proximity to
the internal carotid/venous sinusoids of CS contribut-
ing to potential targeted neuropathies.?

CASE REPORT

A 68-year-old woman presented to the emergency
department with a 5-day history of swelling and red-
ness of the right eye with right periorbital erythema
and vision obstruction. The patient had been admitted
4 days before to an outside hospital for nausea and
vomiting, was given unspecified ophthalmic drops for
suspected conjunctivitis, and discharged after 3 days.
Her past medical history included hypertension, chronic
obstructive pulmonary disease, chronic idiopathic
thrombocytopenic purpura (ITP) s/p splenectomy, pro-
voked deep venous thrombosis (DVT) (right thigh), and
stage Il renal cancer being treated with capecitabine
and radiation therapy. Home medications included
eltrombopag (50 mg daily), azathioprine (10 mg), and
prednisone (10 mg BID). On the day of this presenta-
tion, the patient was seen by her primary care provider
and had a computed tomography (CT) scan at an
outside facility suggestive of periorbital cellulitis; she
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was then transferred to our facility for a higher level of
care. The patient denied blurry vision, pain with ocu-
lar movement, or ocular trauma. Physical examina-
tion revealed 4+ lid edema, 3+ hemorrhagic chemosis
OD, with brunescent cataract, and she was subse-
quently diagnosed with periorbital cellulitis. Based on
the ophthalmology consultant's recommendation, she
was started on intravenous vancomycin (1.25 g BID)
and cefepime (2 g BID) for periorbital cellulitis. On
admission, labs were significant for a white blood cell
count of 12.98 K/uL and a platelet count of 47 K/uL.
Hematology was consulted due to her thrombocytope-
nia and history of ITP; these consultants initially rec-
ommended continuing azathioprine (25 mg daily) and
prednisone (5 mg every other day), but discontinued
the azathioprine on hospital day (HD) 3 due to lack of
response (i.e., down-trending platelets). Intravenous
immunoglobulin was started to treat thrombocytopenia
(15 gon HD 3, 15 g on HD 5, and 30 g on HD 25).
Infectious disease was consulted, cefepime was also
discontinued on HD 3, and metronidazole (500 mg
TID) and ceftriaxone (2 g BID) were added.

Magnetic resonance imaging (MRI) of the head
with and without contrast on HD 3 showed findings
consistent with cellulitis, inflammatory sinus changes,
and a Chiari malformation with possible syrinx. A
follow-up cervical MRI was planned, but the patient

Figure 1. (A) CT Head w/ contrast on HD1, (B) MRI Head w/wo contrast HD14 prior to embolization, (C) HD16 pre-
embolization, (D) HD17 post-embolization.

refused due to anxiety. Neurosurgery was consulted
for the Chiari malformation and recommended sur-
gery on HD 4, but the patient declined surgical inter-
vention. On HD 5, maxillofacial CT showed periorbital
edema and contrast enhancement of the right orbit
with no post-septal edema and no intraconal or extra-
conal mass. Due to persistent periorbital swelling,
high dose IV methylprednisolone (250 mg g6h) was
started on HD 9. The ENT consultation service evalu-
ated her on HD 11 to rule out sinus involvement, found
none, and signed off. Magnetic resonance venogra-
phy (MRV) and a repeat MRI were attempted on HD
13 but were delayed due to patient anxiety.

The clinical course was now worsening with the
development of periorbital ecchymosis. On HD 14, CT
and MRI of the head continued to show findings con-
sistent with cellulitis and found no evidence of drain-
able abscess or mass in the right superior ophthalmic
vein. However, MRV showed cavernous sinuses and
superior ophthalmic veins patency, suspicious for a
cavernous sinus fistula. Given this, a cerebral angio-
gram was performed on HD 17 and showed a direct
right carotid-cavernous fistula with a rupture point
on the dorsal aspect of the right internal carotid with
rapid venous outflow through the superior orbital vein
(Figure 1). The fistula was embolized on HD18 using
an endovascular sheath deployed through the femoral
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artery with confirmed hemostasis and no residual fis-
tula. Patient had rapid improvement in symptoms and
was discharged on HD 21 with appropriate follow-up.

DiscussioN

Direct CCFs are usually due to traumatic injury,
represent 70-75% of CCFs encountered, are typically
high flow connections, and are usually found in young
males; CCF is rare in children (only 4% of all reported
CCF cases).* Trauma and iatrogenic injuries are the
most common etiologies,® with the presentation of
these cases typically being abrupt.® Direct CCFs have
been seen due to iatrogenic injury following mechani-
cal thrombectomy’ and transsphenoidal surgery.®*®

Indirect CCFs (Types B-D) are caused by rupture
of the dural branches of the carotid artery, most com-
monly found in older female patients predisposed to
vascular injury with risk factors, including atheroscle-
rosis, diabetes, hypertension, and collagen diseases,®
such as Ehlers-Danlos syndrome.'®'" In fact, vascular
diseases like fibromuscular dysplasia can make CCF
possible even after minor stresses, such as cough'?
or the Valsalva maneuver.” Indirect fistulas typically
occur with vascular disorders (e.g., aneurysm, Ehlers-
Danlos) and are less likely to be high flow as these
structures are not directly apposed with the cavern-
ous sinus as is the cavernous segment of the inter-
nal carotid. Indirect fistulas must travel through other
structures to form a fistula and are more likely to have
an insidious onset."

In this case, the pathogenesis is unclear, but it may
have been due to increased intravascular pressure
from vomiting due to chemotherapy agents, which
the patient was taking prior to admission. There is no
evidence of blunt or iatrogenic trauma in our patient.
Whatever the initial breach of vessel integrity, a small
vascular insult persisted and enlarged due to the
immune thrombocytopenic purpura that the patient
also had prior to the onset of this condition.

Misdiagnosis of CCF is common, with one estimate
as high as 45%, with the most common misdiagnosis
being infectious conjunctivitis.' Carotid cavernous fis-
tula has also been mistaken for other diseases, includ-
ing Graves ophthalmopathy,'>'” hemicrania continua,®

and myasthenia gravis, for which nerve stimulation
neuromonitoring can be helpful.'®% Cellulitis is also
commonly misdiagnosed?' and can mimic other condi-
tions with estimates of misdiagnosis as high as 74%.%2
It has been recommended that dermatology consulta-
tions could reduce the number of inappropriate antibi-
otics prescribed and significantly reduce unnecessary
costs to patients and hospitals.?® Given the impressive
nature of the periorbital swelling and discoloration, as
well as the acute onset of this patient’s presentation,
cellulitis is an important diagnosis to rule out. However,
given the lack of improvement with antibiotics, a digital
subtraction angiography might have been considered
sooner since it is the gold standard for diagnosis of
CCF."?

Diagnosis of CCF can be suggested by a clinical
presentation of targeted neuropathies, ocular bruits,
although this is rare and more likely detected during
Valsalva maneuvers, extraocular swelling, tortuous
vessels in the eye, signs of venous congestion in the
eye, restriction of extraocular muscles, and swelling
of extraocular tissues and muscles on CT or MRI.?*
CCF should be considered in the differential diagno-
sis, especially with recent trauma, transsphenoidal
surgery, or a history of vascular fragility. However, gold
standard diagnosis is obtained through digital subtrac-
tion angiography, and this should be performed before
any treatment is initiated.?* Less common symptoms
of CCF include hypopituitarism,? massive epistaxis,?®
migraine-like headache symptoms, though not com-
mon,?” seizures, and cranial nerve deficits.?® Other
diagnostic tests to consider are ocular pressure com-
parison with standard tonometry, pneumotonometry,
or ultrasound.

Treatment of CCF has both surgical and non-
surgical options; 20—-60% of low-flow CCF will spon-
taneously thrombose.?® First-line therapy is endovas-
cular treatment with coils or liquid embolization. The
transarterial route is recommended for high-flow CCF
and transvenous route for low-flow CCF. Adverse out-
comes are more likely among those with Ehlers-Danlos
syndrome due to vascular fragility.*® Surgical options,
including, clipping or suturing the ICA, are more inva-
sive but definitive treatment options. For low-flow
CCF, patient-administered carotid compression and
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radiotherapy can be considered, but radiotherapy may
require months to years of treatment to be successful.

In summary, we present a case of carotid-
cavernous fistula mimicking periorbital cellulitis treated
with transarterial embolization. To our knowledge, this
is the first reported case of carotid cavernous fistula
mimicking periorbital cellulitis.
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