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Abstract

The caroticocavernous fistula is a specific type of dural arterio-
venous fistula characterized by abnormal arteriovenous shunting 
within the cavernous sinus. A caroticocavernous fistula results in 
high-pressure arterial blood entering the low-pressure venous cav-
ernous sinus. This interferes with normal venous drainage patterns 
and compromises blood flow within the cavernous sinus and the 
orbit. We present a Barrow type A caroticocavernous fistula case, 
presented with glaucoma, ptosis and 6th nerve palsy without any 
history of trauma and atypically disappeared after acetolozomide 
theraphy. In conclusion, before beginning for an invasive treatment 
of a CCF, acetolozomide theraphy can be started initially because it 
may have a role in closure of CCF due to its vasoregulatory effects 
in the brain.
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Introduction

Carotico-cavernous fistula (CCF) is an abnormal communi-
cation between carotid artery and cavernous sinus (CS). Fis-
tulas are divided into four types: Type A are direct high-flow 
shunts between the internal carotid artery and the cavernous 
sinus; Type B are dural shunts between meningeal branches 
of the internal carotid artery and the cavernous sinus; Type C 
are dural shunts between meningeal branches of the external 

carotid artery and the cavernous sinus; and Type D are dural 
shunts between meningeal branches of both the internal and 
external carotid arteries and the cavernous sinus [1]. A CCF 
results in high-pressure arterial blood entering the low-pres-
sure venous cavernous sinus. This interferes with normal ve-
nous drainage patterns and compromises blood flow within 
the cavernous sinus and the orbit. CCFs can be caused by 
trauma. They also can occur spontaneously. Most CCFs are 
of spontaneous origin and unknown etiology [1, 2].

 
Case Report

We report a CCF case with dilated episcleral vein, secondary 
open angle glaucoma, ptosis and 6th nerve palsy. A 65-year-
old female presented with redness of left eye without any 
systemic illness and any history of trauma except previously 
known HT. Her ocular examination revealed dilated cork-
screw episcleral veins, ptosis, proptosis, 6th nerve palsy,  and 
a high intraocular pressure (IOP) of 45 mmHg in the left eye. 
Right eye examination was completely normal (Fig. 1). 

With these findings to rule out arteriovenous malforma-
tion, cavernous sinus thrombosis, cavernous sinus tumors, 
orbital tumors, skull base tumors and mucocele we per-
formed cranial MRI and cranial CT angiography. MRI was 
normal. Barrow type A CCF was diagnosed in angiography.

We started antiglaucomatous treatment with systemic 
Acetolozomide (Diazomid®-Sanofi-Aventis) 3 x 250 mg, K 
tb (Kalinor® Abbott) daily, topical combined Dorzolomid 
Timolol Maleate (Cosopt® Merck Sharp & Dohme) 2 times 
daily, topical Brimonidin Tartrate (Alphagan P® Allergan) 
2 times daily and had appointment for closure of CCF from 
invasive neuroradiology department of the hospital for two 
weeks later.

In the literature there are two aproaches for glaucoma 
and CCF. First aproach is waiting for surgical closure of CCF 
and IOP decreases thereafter. The second is performing trab-
eculectomy without waiting [2]. While we were waiting for 
the closure of CCF with a very risky operation, at the end 
of two weeks IOP of the the eye dropped under 20 mmHg, 
abducens nerve pathology, proptosis and conjunctival che-
mosis disappeared. All the medications were withdrawn and 
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at last CCF closure documented angiographically. The most 
interesting finding was the patients response to acetolozo-
mide as her feeling of decreased headache after taking the 
acetolozomide tablet.

Discussion
  
A caroticocavernous fistula results in high-pressure arterial 
blood entering the low-pressure venous cavernous sinus. 
This interferes with normal venous drainage patterns and 
compromises blood flow within the cavernous sinus and the 
orbit. Caroticocavernous fistulas represent approximately 
12% of all dural arteriovenous fistulas. Type A is more com-
mon in young males. Types B, C, and D are more common in 
women older than 50 years, with a 7:1 female-to-male ratio 
[3, 4]. The most common (70% - 90%) etiology of direct 
CCF is trauma from a basal skull fracture resulting in tear in 
the internal carotid artery (ICA) within the cavernous sinus. 
Causes that are not very common include spontaneous rup-
ture of an existing aneurysm or atherosclerotic artery, usu-
ally in postmenopausal, hypertensive females [5]. 

Direct CCF has a frequency of up to 90% of all CCF 
and glaucoma is a potential complication of untreated direct 
CCF. This case was a Type A Direct CCF although spontane-
ous closure from thrombosis of CS is unlikely (especially 
those that occur after trauma or in high flow fistulas), CCF is 
closed spontaneously in our case [6]. There are many ways 
of treatment although most CCFs are not life threatening, but 
the involved eye is at risk. Main indications for treatment in-
cludes glaucoma, diplopia, intolerable bruit or headache, and 
severe proptosis causing exposure keratopathy [5, 6].

Surgical treatment has includes ligation of the external 
and internal carotid arteries; and fistula embolization with 
particles, glue, detachable balloons and thrombogenic mi-
crocoils [7]. Reported complications of the treatment include 
ophthalmic artery occlusion, cerebral infarction, increased 
proptosis, elevation of IOP, choroidal detachment that re-

quired suprachoroidal drainage, venous stasis retinopathy, 
uncontrolled bleeding and central retinal vein occlusion [5-
7]. 

Glaucoma is a potential complication which can ap-
pear in direct CCF. The most common form of glaucoma is 
caused by increased pressure in the episcleral veins [8]. Dila-
tation of the conjunctival vessels is the most obvious sign of 
this disease. Secondary glaucoma is a frequently observed 
ocular manifestation of CCF, and closure of the fistula is the 
primary condition required for favorable IOP control. Con-
junctival chemosis appears in almost all patients diagnosed 
with direct carotidcavernous fistula, preceeding the exoph-
thalmia in most cases. Diplopia is caused by damage of one 
or multiple nerves due to compression or ischemia; the most 
affected nerve is the abducens nerve as in our case, but also 
the trochlear nerve could be affected [9].

In our case beta adrenergic antagonists, topical and sys-
temic carbonic anhydrase inhibitors and alpha 2 agonists 
have reduced the intraocular pressure. Question is what may 
be the reason of spontaneous closure of CCF in our case. Our 
opinion is the only reason may be the use of CAI inhibitor 
acetolozomide. 

Sulphonamide CA inhibitors (CAIs) are useful as diuret-
ics, or in the treatment and prevention of a variety of diseases 
such as glaucoma, epilepsy, congestive heart failure, moun-
tain sickness, gastric and duodenal ulcers, neurological dis-
orders and osteoporosis. Acetolozomide is a CAE inhibitor 
diuretic drug which effects on proximal tubules of kidney. 
Acetolozomide also has a local vasodilator effect on the ce-
rebral arterioles, unrelated to its specific effects as a carbonic 
anhydrase inhibitor. Also acetalozomide has effect on cere-
bral vascular permeability [10]. Our opinion is these effects 
would lead to decrease in blood passage from ICA to sinus 
and spontaneus closure of the fistula.

We present this case because spontaneous closure of 
symptomatic direct CCF is uncommon. The case is also be-
ing presented to highlight acetolozomide theraphy that may 
be the reason of a spontaneous closure of a type A CCF, our 

Figure 1. Left eye of the patient before and after disappearance of the CCF.
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opinion is acetolozomide as a vasoregulator drug acting on 
cerebral vasculature may have had a role in closure of CCF 
in our case. 

Conclusions

Carotico-cavernous fistula (CCF) is a very dangerous neur-
oophthalmologic disorder.  Diagnosis and treatment is really 
sophisticated. Acetolozomide as a CAI inhibitor may have a 
role in the treatment of this disorder.
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