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Abstract

Carotid-cavernous fistula is an abnormal arteriovenous communication between the carotid arteries and the cavernous
sinus. Imaging studies are the most important step of diagnosis. We herein report a 50-year-old woman with a carotid
cavernous fistula, who presented with double vision, right ptosis and ipsilateral pain. All imaging studies were normal
except digital subtraction angiography, which revealed a carotid cavernous fistula arising from the
meningohypophyseal trunk of right internal carotid artery, internal maxillary artery and middle meningeal artery. The
patient underwent endovascular coiling of the fistula. She had an excellent recovery after intervention. In rare
situations, carotid cavernous fistula cannot be revealed by computerized brain tomography or magnetic resonance
imaging. If there is a strong suspicion of carotid cavernous fistula, digital subtraction angiography must be obtained for
diagnosis and treatment.
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Oz

Karotiko-kavernoz fistiil, karotis sistemi ile kaverndz siniis arasindaki anormal arteriyovendz baglantidir. Goriintiileme
yontemleri tanida en onemli basamagi olusturmaktadir. Karotiko-kavernéz fistiilii olan 50 yasindaki kadmn hastay1
sunmaktayiz. Hastanin ¢ift gormesi, sagda goz kapagi disiikligii ve sag goz ¢evresinde agrist mevcuttu. Yapilan diger
gorlintiileme yontemleri normal saptanan hastanin dijital subtraksiyon anjiografisinde sag internal karotis arterin
meningohipofisyal arterinden, internal maksiller arterden ve orta meningeal arterden koken alan karotiko-kavernz
fistlilii tespit edildi. Hastanin fistiiliiniin koillenmesinin ardindan kisi eski sagligina kavustu. Nadir durumlarda,
karotiko-kavernoz fistiil manyetik rezonans gériintiileme ya da bilgisayarli tomografi ile tespit edilemeyebilmektedir.
Eger hastada fistiil olduguna dair kuvvetli siiphe var ise, dijital subtraksiyon anjiografi yapilmasi konusunda 1srarci
olunmaldir.

Anahtar kelimeler: Karotis arteri, Fistiil, Anjiografi

Introduction

Carotid cavernous fistula (CCF) is a type of abnormal shunt from the carotid artery to
the cavernous sinus [1]. Its symptoms are mainly due to important structures residing in the
cavernous sinus [2]. CCFs are classified based on hemodynamics (high flow or low flow),
pathogenesis (spontaneous or traumatic), and angiographic anatomy (direct or indirect) [3]. Its
main treatment is ligation. We herein report a case of CCF with radiologic findings.
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Case presentation

A 50-year-old woman with a history of falling down the
stairs and suspected trauma to the head one month earlier
presented with double vision, right ptosis and ipsilateral retro-
orbital pain. She had bilateral cataract surgery fifteen days
before. Examination of right eye revealed ptosis, near complete
ophtalmoplegia, poor light response and midriasis (6mm). She
had hypoesthesia on cranial nerve Vi(ophthalmic nerve). There
was no oscultation finding over the globe. Fundoscopic
examination was also normal. Further general physical
examination showed no abnormalities. Her blood tests including
infectious disease testing and vasculitis panel were normal.
Computed brain tomography (CT), contrast-enhanced cranial
magnetic resonance images (C-MRI), cranial magnetic resonance
angiography (CMRA), constructive interference in steady state
(CISS) sequence cranial MR were all normal. Sterile lumbar
puncture was performed with an opening pressure of 17 cm CSF,
analyses of which were normal. Due to neurological examination
findings pointing out cavernous sinus pathologies, cavernous
sinus focused cranial MRI was performed, which revealed
nothing. Because vascular pathology was suspected, digital
subtraction angiography was planned, which revealed a carotid
cavernous fistula arising from meningohypophyseal trunk of
right internal carotid artery, internal maxillary artery and middle
meningeal artery (Figure 1). The patient underwent endovascular
coiling of the fistula under general anesthesia (Figure 2). On the
visit a month after surgery, her examination was all normal.
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Figure 1: Carotid cavernous fistula arising from the meningohypophyseal trunk of right
internal carotid artery, internal maxillary artery and middle meningeal artery
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Figure 2: Endovascular coiling of the fistula
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Discussion

Carotid cavernous fistula is an abnormal arteriovenous
communication between the carotid arteries and the cavernous
sinus [1]. It can arise spontaneously or from secondary causes
(e.g. head trauma). If there is a direct connection between
intracavernous carotid artery and sinus, it is termed “a direct
fistula” and has high flow. Indirect or dural fistula implies that a
fistula is located between the internal or external carotid artery
branches and the sinus, and it has low flow. As arterial blood
enters the cavernous sinus under high pressure, main pathology
is arterialization of orbital veins. The symptoms of direct CCFs
are proptosis, chemosis, painful ophthalmoplegia, and
conjunctival injection. The onset of symptoms is almost always
acute and rapidly progressive [3]. On the other hand, indirect
CCFs have slower progression than direct CCFs. Symptoms
depend on the venous drainage type. If it drains anteriorly by the
superior ophthalmic vein, orbital symptoms like chemosis,
proptosis can be observed, but if the drainage is posterior
through the inferior or superior petrosal sinus, orbital symptoms
and signs are usually absent [1,4]. Patients with low flow CCFs
usually have mild signs and symptoms and may be misdiagnosed
[5].

The disorders causing painful ophthalmoplegia may be
considered for differential diagnosis, which include trauma,
infection, neoplasms, vascular problems or miscellaneous. A
detailed history, examination findings and imaging studies help
the clinician to rule out these conditions.

Imaging studies include computed tomography (CT),
CT angiography (CTA), magnetic resonance imaging (MRI),
MR angiography (MRA) and sometimes orbital ultrasonography.
Both CT and MRI show proptosis, extraocular muscle
enlargement, and dilation of the cavernous sinus and superior
ophthalmic vein. Although CTA has better sensitivity than MRA
in detecting CCFs, especially in cases where the fistula lies in the
proximal portion of the cavernous sinus, 3-D time of flight (3-D
TOF) MRA has a 100% specificity in revealing a fistula[6].
Digital subtraction angiography should be used if the diagnosis
cannot be made through other imaging techniques. It is both a
diagnostic and a therapeutic test.

The goals of therapy are treatment of ophthalmologic
complications and closure of CCF. The mainstay of therapy is
endovascular occlusion of the affected cavernous sinus with
coils, glue, or balloons. Transarterial embolization is the main
method for direct CCFs and transvenous embolization is
preferred for indirect CCFs [7]. Surgery and other interventions
(e.g stereotactic radiosurgery) can be considered when the
endovascular treatment is not possible or is unsuccessful. In one
series, 9% of patients had a recurrence [8], but in general the
success of treatment is pretty high.

Conclusion

CCFs are a rare but treatable cause of orbital injury and
vision loss. Obtaining an accurate history of the onset of
symptoms is important as they can explain the etiology of the
CCFs. Some options are available for the management of the
shunt and the goal is to achieve complete occlusion of the fistula
while preserving normal carotid flow. Since most CCFs are not
life-threatening, treatment as quickly as possible is necessary to
prevent permanent injury to the involved eye.

&
A4

V'S
Page/Sayfa|244v



L 2

J Surg Med. 2020;4(3):243-245.

References

1. Ellis JA, Goldstein H, Connolly ES, Jr. Meyers PM. Carotid-cavernous fistulas. Neurosurg
Focus. 2012;32(5):E9.

2. Kohli GS, Patel BC. Carotid Cavernous Fistula, in StatPearls. 2020: Treasure Island (FL).

3. Gonzalez Castro LN, Colorado RA, Botelho AA, Freitag SK, Rabinov JD, Silverman SB.
Carotid-Cavernous Fistula: A Rare but Treatable Cause of Rapidly Progressive Vision Loss.
Stroke. 2016;47(8):e207-9.

4. Henderson AD, Miller NR. Carotid-cavernous fistula: current concepts in aetiology,
investigation, and management. Eye (Lond). 2018;32(2):164-72.

5. Alam MS, Jain M, Mukherjee B, Sharma T, Halbe S, Jaisankar D, et al. Visual impairment in
high flow and low flow carotid cavernous fistula. Sci Rep. 2019;9(1):12872.

6. Rucker JC, Biousse V, Newman NJ. Magnetic resonance angiography source images in carotid
cavernous fistulas. Br J Ophthalmol. 2004;88(2):311.

7. Zanaty M, Chalouhi N, Tjoumakaris SI, Hasan D, Rosenwasser RH, Jabbour P. Endovascular
treatment of carotid-cavernous fistulas. Neurosurg Clin N Am. 2014;25(3):551-63.

8. Yoshida K, Melake M, Oishi H, Yamamoto M, Arai H. Transvenous embolization of dural
carotid cavernous fistulas: a series of 44 consecutive patients. AJINR Am J Neuroradiol.
2010;31(4):651-5.

This paper has been checked for language accuracy by JOSAM editors.
The National Library of Medicine (NLM) citation style guide has been used in this paper.

Carotid-cavernous fistula
o

JOSAM

v

Page/Sayfa|245v



