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Traumatic Carotid Cavernous Fistula Resulting in
Symptoms in the Ipsilateral Eye: A Case Report
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Abstract

Post-traumatic unilateral carotid cavernous fistula (CCF) with ipsilateral symptoms is a rare occurrence, so
its diagnosis frequently gets overlooked for other more common conditions. Timely imaging with digital
subtraction angiography (DSA) and appropriate vascular intervention is essential in preventing potentially
serious sequelae in such cases. We describe a case of post-traumatic CCF in a 42-year-old man who
experienced intermittent headaches and right eye redness, proptosis, and watery discharge for three months
following the incident. He was diagnosed with a right CCF based on DSA. Timely endovascular embolization
with the coiling method resulted in obvious relief of the ocular symptoms and an improved prognosis. This
article offers a description of our patient, a brief discussion of the existing literature, the challenges of
diagnosing such cases, and a variety of therapy options.
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Introduction

Carotid cavernous fistula (CCF) is an abnormal vascular connection between the internal carotid artery (ICA)
or the external carotid artery (ECA) and the venous branches of the cavernous sinus (CS); it is rare but can
cause serious complications. Etiologically, CCF may be caused by head trauma most commonly, which may
be blunt trauma to the brain or more notably, a basilar skull fracture resulting in a tear of the intracavernous
ICA [1]. Other causes include the spontaneous rupture of a cavernous carotid aneurysm or a weakness of the
arterial wall [2]. CCF is typically divided into direct and indirect types. Shunting of the blood from the

carotid artery to the cavernous sinus increases the pressure inside the cavernous sinus, causes the backing up
of blood in the draining vessels, may cause the flow to reverse, and presents clinical features that resemble
many conditions of the eye and neck. Therefore, it is important for neurologists, neurosurgeons, and
ophthalmologists to focus on the diagnosis of CCF.

Case Presentation

A 42-year-old man presented to our hospital with a complaint of redness in the right eye along with
proptosis and watery discharge for three months. This was associated with intermittent headaches. The
headache was gradual in onset with no change in severity. The headache was generalized with no diurnal
rhythm and no prodromal symptoms. There were no aggravating factors, but the headache was partly
relieved by analgesics. It was not associated with fever, neck stiffness, tinnitus, and projectile vomiting.
There was no history of nausea, vomiting, blurring of vision, double vision, photophobia, irritation,
tachycardia, heat intolerance, or tremors. A detailed neurological examination of the patient was
unremarkable. The patient was well-orientated in time, place, and person. All of his cranial nerves were
intact. The patient’s higher mental functions were intact, and he had a score of 29 on the mini-mental state
examination (MMSE). His memory was preserved with no signs of amnesia. His eye examination was
remarkable for redness, proptosis, and watery discharge in his right eye. No miosis (small pupil),
enophthalmos, and loss of sweating on the face were noted, which ruled out Horner’s syndrome.

On inquiry, the patient revealed a history of a road traffic accident six months back in which he suffered
traumatic injuries resulting in a fracture of the left fibula, lacerations on the forehead, and grazing of the
thighs and hips. There was also bleeding in the ear, nose, and throat. A CT scan done after the accident did
not reveal an intracranial bleed or any other cranial deformity. However, three months after the accident, he
developed symptoms in the right eye.

The patient revealed no past medical history of diabetes, hypertension, tuberculosis, or hepatitis. No past
surgical history. He took medication for asthma 10 years ago but was not on any such medication currently.
He had been taking appetite stimulants and analgesics for headaches for the past three months and did not
report allergies to any medications. He was a non-smoker but had been consuming naswar (smokeless
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tobacco) for the past 25 years.

A provisional diagnosis of CCF was made as digital subtraction angiography (DSA) revealed a right carotid-
cavernous fistula, Figure 1.

m

FIGURE 1: Digital subtraction angiography right carotid showing high
flow carotid cavernous fistula fistula draining into cavernous sinus and
adjacent cortical veins (pre-op)

The endovascular embolization by coiling method was suggested by the interventional neuroradiology
department. The procedure was performed under general anesthesia. The right femoral artery was engaged
via the 6Fr sheath. Parent artery occlusion for the right CCF was done with metallic coils. Anterior
communicating artery aneurysm filling from the right anterior cerebral artery was densely packed with coils.
The ipsilateral hemisphere was getting supply from the contralateral internal carotid artery through the
anterior communicating artery. No vasospasm was seen in post-procedural angiograms. Homeostasis was
achieved through manual compression. The femoral sheath was intact, and the catheter was removed after
24 hours. The patient left the procedure room in stable condition. A post-operative DSA of the left carotid
was performed, which showed alternate blood supply through the left anterior communicating branch to the
right cerebrum (Figure 2), and the patient recovered well afterwards. A post-procedure DSA of the left
carotid was done, which showed alternate blood supply through the left anterior communicating branch to
the right cerebrum (Figure 3).
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FIGURE 2: Coil placed in right carotid artery (post-op)
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FIGURE 3: Digital subtraction angiography left carotid showing
alternate blood supply through left anterior communicating branch to
the right cerebrum

The patient was asked to follow up six days after the procedure, and almost complete relief in his ocular
symptoms of proptosis, redness, and watery discharge from the right eye was noted. There was also
improvement in his complaint of intermittent headache; however, he did report a few episodes of it, for
which he was advised to continue taking analgesics. The patient was then asked to follow up after six weeks.
On his return after six weeks, he reported the complete absence of any episodes of headache and was able to
continue with his usual daily activities. The patient was asked to follow-up after every six months for further
check-ups.

Discussion
Etiology and classification

Carotid cavernous fistulas arise when an abnormal vascular connection forms between the CS and the

ICA and/or ECA or their branches. Etiologically, CCF may be caused by head trauma most commonly, which
may be blunt trauma to the brain or more notably, a basilar skull fracture resulting in a tear of the
intracavernous ICA [1]. Trauma without fracture may cause distal compression of the ICA, leading to
increased intraluminal pressure and proximal rupture into the CS [2]. Less commonly CCF may occur
spontaneously from rupture of an aneurysm or a genetic disease predisposing to vessel wall weakness, e.g.,
Ehlers-Danlos Syndrome, fibromuscular dysplasia, and pseudoxanthoma elasticum, whereby minor
increases in blood pressure result in rupture [3-6]. CCF may also be rarely caused by iatrogenic injury during
craniotomy, carotid endarterectomy, transsphenoidal exploration, endovascular procedures, and sinus
surgery [7-13].

CCF can be classified in multiple ways. Etiologically, it is classified into traumatic and spontaneous types;
hemodynamically, into high-flow and low-flow types; and anatomically, into direct and indirect types, with
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direct CCF referring to a fistula between ICA/ECA and CS and indirect CCF referring to a fistula between
branches of ICA/ECA and CS. Barrow et al. classified CCF into 4 types: A, B, C, and D. Type A arises from
intracavernous ICA; type B from meningeal branches of ICA; type C from meningeal branches of ECA; and
type D from meningeal branches of ICA and ECA both [7].

Pathophysiology

Venous drainage of the eye, namely the superior ophthalmic vein (SOV) and inferior ophthalmic vein (I0V),
drains into the CS. Shunting of arterial blood into CS results in increased pressure in CS and backup of blood
in the SOV and IOV, which causes the proptosis, chemosis, and other cardinal features seen in CCF patients.
Congestion of the episcleral veins causes an increase in IOP and resultant secondary glaucoma [14-16]. The
retinal artery perfusion pressure is also reduced, leading to retinal ischemia and visual disturbances. Dilation
of CS due to increased blood volume may compress the structures inside and adjacent to CS, i.e., CN IIL, IV,
V1, V2, VI, and lead to ophthalmoplegia [14].

Clinical presentation and differential diagnosis

CCF presents most commonly with proptosis, chemosis of the conjunctiva, orbital bruit, and headache. Most
patients report visual disturbances such as diplopia and blurring of vision. Corkscrew episcleral vessels may
also be prominent. Cranial nerve palsies may present with ophthalmoplegia, and cases with long-standing
untreated proptosis may be complicated by exposure keratopathy [17]. Proptosis of CCF may be confused
with Graves’ disease, which can be excluded by observing other systemic signs of hyperthyroidism.
Conjunctivitis can be excluded by the presence of corkscrew hyperemia of the cornea and the absence of a
history of infection. Primary glaucoma may also be suspected, but these patients do not respond to common
anti-glaucoma therapies. Ophthalmoplegia may be confused with ocular myasthenia, which can be excluded
by checking for acetylcholinesterase antibodies, neostigmine tests, and thymus CT [18].

Imaging examination

Most patients with CCF will undergo non-invasive imaging tests such as CT and MRI to aid in diagnosis. A
CT scan is better at visualizing bone fractures, whereas an MRI can better delineate veins and edema.
Features such as CS enlargement, orbital edema, extraocular muscle enlargement, dilation of SOV, and
basilar skull fractures are readily evident on CT and MRI and are strongly suggestive of CCF [19,20].
However, sometimes these features may not be apparent on CT/MRI, and so the gold standard of diagnosis
is DSA. DSA has the advantage of visualizing small blood vessels that may be missed on MRI and blood flow
aberrations; thus, any fistula or filling defect is readily picked up. Furthermore, it shows the location of the
fistula and the extent of arteriovenous shunting. So, DSA is essential for planning interventions and
assessing the angioarchitecture of CCF. DSA, being an invasive procedure, does carry a risk of cerebral
vasospasm, thrombosis, or hemorrhage, but it still remains the confirmatory investigation of choice [18]. In
addition to imaging (CTA, MRA, and DSA), there are other tests that are routinely done in such cases,
including tonometry, pneumotonometry, ultrasonography, and or color Doppler imaging depending upon
the neurological involvement of the patient. However, in our case, these tests were not required and a
definitive diagnosis was made based on DSA.

Treatment

Multiple approaches can be used for the treatment of CCF, such as conservative management, open surgery,
i.e., ICA ligation, radiosurgery, and endovascular embolization. Some patients may even undergo
spontaneous closure of the fistula [21]. Conservative management involves external manual compression of
the ipsilateral cervical carotid artery 4-6 times a week, but it has questionable efficacy for direct, high-flow
fistulas. ICA Ligation was performed historically for CCF, but this procedure had a high mortality rate,
prompting the search for better treatment options. Nowadays, endovascular embolization is the hallmark of
CCF treatment, which involves using a balloon catheter, metallic coil, or liquid embolic agents to occlude
the fistula site [22]. Transarterial access is used for branches of ECA and certain direct fistulas, whereas
transvenous access is employed for ICA fistulas.

In our case, consent was obtained from the patient. The procedure was performed under general anesthesia.
The right femoral artery was engaged via the 6Fr sheath. Parent artery occlusion for the right CCF was done
with metallic coils. Anterior communicating artery aneurysm filling from the right anterior cerebral artery
was densely packed with coils. The ipsilateral hemisphere was getting supply from the contralateral internal
carotid artery through the anterior communicating artery. No vasospasm was seen in post-procedural
angiograms. Homeostasis was achieved through manual compression. The femoral sheath was intact, and
the catheter was removed after 24 hours. The patient left the procedure room in stable condition.

Conclusions

Most patients who are later diagnosed with a case of CCF initially usually present to an ophthalmologist,
and hence, it is of paramount importance that an ophthalmologist can recognize this condition by its most
common clinical presentation. If special consideration is given to the mode of injury (trauma), vessel, or
hemodynamic diseases during history-taking and physical examination, then a prompt diagnosis can be
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made possible. It is evident that early clinical and radiological diagnosis of CCF and endovascular
embolization leads to an excellent prognosis and outcome and can prevent potentially severe consequences.
The final diagnosis of CCF must always, if possible, be confirmed using a DSA examination. This way, correct
and efficient treatment can be ensured. Since these patients primarily present with ophthalmological
concerns, ophthalmologists must remain on the lookout for a possible CCF if diagnosis eludes them.
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