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Abstract

Carotid-cavernous fistula (CCF) is an abnormal direct communication between the internal carotid artery (ICA), external carotid artery, and the
cavernous sinus. It is a rare vascular complication of TCE, which can jeopardize visual and vital functional prognosis. We report a case of late
discovery in our context of a deficient technical platform. A 15-year-old patient presented 3 years after a traumatic brain injury: headaches with
pulsatile right eyelid swelling surmounted by collateral venous circulations associated with exophthalmos. CT angiography found a right direct

carotid-cavernous fistula Type A of the Barrow classification. In the absence of endovascular embolization in our country, coupled with the

Keywords: Fistula, Carotid-cavernous, TBI, Complications

patient's financial problems, symptomatic and conservative treatments were carried out without success.

Introduction

Carotid-cavernous fistula (CCF) is an abnormal direct
communication between the internal carotid artery (ICA) and the
external and cavernous sinus. FCC can be spontaneous, but in the
majority of cases, it is post-traumatic by TBI (Traumatic brain injury)
or iatrogenic trauma (endovascular intervention or trans-sphenoidal
surgery) [1]. This is a rare vascular complication of TBI, which can
be early or late but severe [2]. It can jeopardize visual and vital
functional prognosis due to subarachnoid or cerebral hemorrhage [3].
Its clinical manifestations are essentially ophthalmological in a post-
traumatic context. Angio - CT (computed tomography) and angio-
MRI (magnetic resonance imaging) can help with diagnosis, but the
gold standard remains arteriography [1]. Endovascular embolization
of the fistula is the ideal therapeutic method that has truly changed the
prognosis of FCC [1, 4]. We aim to report a case of a late discovery

that we took care of in the context of a deficient technical platform.

Case

A 15-year-old patient with a notion of TBI and initial loss of
consciousness due to a road accident in March 2020, which led to
hospitalization in intensive care at the Mopti Regional Hospital for 8
days. She was subsequently transferred to Bamako for further
treatment in several hospital centers. She consulted us on August 14,

2023, for moderate chronic headaches with hyperalgesia episodes

accompanied by reduced visual acuity, dizziness, and right eyelid
swelling of fluctuating volume. These manifestations began
approximately 4 months after the trauma and had been evolving for 3
years. The examination found a pulsatile right eyelid swelling
surmounted by numerous collateral venous circulations associated
with mild exophthalmos without oculomotor disturbance (CF. Figure
1). The ophthalmological examination noted visual acuity 10/10 and
normal ocular tone in both eyes. In the right eye, the examination
revealed eyelid edema with turgor of the vessels of the right eye and
turgor of the retinal vessels. Cerebral angio-CT demonstrated a direct
abnormal arteriovenous shunt between the right internal carotid artery
and the ipsilateral cavernous sinus at the level of the carotid siphon,
responsible for an enlargement of the cavernous sinus, a significant
dilatation of the superior ophthalmic vein, its branches, the episcleral
veins, and the ciliary veins (Cf. Figure 2). There was grade |
exophthalmos. CT angiography confirmed the diagnosis of right
direct carotid-cavernous fistula Type A of the Barrow classification.
The patient was placed on analgesic treatment while awaiting
evacuation for endovascular embolization of the lesion, which is not
practiced in our country. Due to a lack of funding for treatment, the
evacuation was not carried out. We performed conservative treatment
with daily alternative manual compression for 4 weeks without

success because the eyelid swelling persisted.
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Figure 1: Photograph of the patient showing A: right exophthalmos with eyelid edema and collateral vein circulation. B: dilation of the episcleral

veins

Figure 2: Angio — cerebral CT A: enlargement of the cavernous sinus associated with significant dilatation of the right superior ophthalmic vein.

B: arteriovenous shunt between the right internal carotid artery and the ipsilateral cavernous sinus at the level of the carotid siphon; responsible

for an enlargement of the cavernous sinus, a significant dilatation of the superior ophthalmic vein and the ciliary veins.

Discussion

CCF is an abnormal direct communication between the ICA, the
external carotid artery (ECA), and the cavernous sinus [1, 5]. CCF
can be classified according to anatomical criteria into direct or
indirect (dural) fistula. According to hemodynamic criteria, high-flow
CCF is separated from low-flow CCF [1, 6]. Based on angiographic
criteria, Barrow et al. [5] established a classification as Type A: direct
shunt between the ICA and the cavernous sinus; Type B: dural shunt
between the meningeal branches of the ICA and the cavernous sinus;
Type C: dural shunt between the meningeal branches of the ECA and
the cavernous sinus; Type D: dural shunt between branches.
According to pathogenic criteria, spontaneous fistulas are
distinguished from post-traumatic fistulas. They can be improvised in
almost 30% of cases due to the rupture of an intracavernous aneurysm
in a predisposing area such as Ehlers-Danlos disease or fiboromuscular
dysplasia [1,6]. In the majority of cases, between 70 and 75%, they
are post-traumatic [1,3,7]. It is a rare vascular complication of TBI
with skull base fracture [2]. Direct or indirect craniofacial trauma may

be responsible for a weakening or laceration of the muscular wall of

the ICA, causing a vascular shunt from a high-flow artery into a low-
flow venous sinus. The fistula is thus formed [6].

Post-traumatic FCC is not exceptional but is rarely reported [2]. Most
authors declare only one or two cases [3,4,7,8,9,10,11,12]. Post-
traumatic CCF often occurs in young males and is believed to be high-
flow fistulas. Our case is female, as in Boukili [8].

Clinically, the time for symptoms to appear varies from a few hours
to several months after the trauma [3]. For our patient, this period was
4 months. However, the progression of symptoms before a specialist
consultation in our patient (3 years) is very long and reflects the
diagnostic delay. This long duration of the evolution of the order of
several years is also observed in Boukili [8], Bilong [13], and
Ikhloufi [4], who reported 2 years, 3 years, and 5 years, respectively.
This is a condition whose symptoms can appear slowly and gradually
worsen, which explains patients' negligent or accommodating
attitude. The clinical picture is dominated by ophthalmological
manifestations [1,3,5]. It is classically unilateral pulsatile
exophthalmos accompanied by eyelid edema with dilation of the

venous network of the upper eyelid, dilation of the retinal veins,

Citation: El Hassimi CM, Abdoulaye D, Blaise K1, Oumar D, Badiallo TA, et al. (2024) Post-Traumatic Carotid-Cavernous Fistula: A Case Report. J Med Case Rep Case Series 5(02):
https://doi.org/10.38207/JMCRCS/2024/JAN05020316



QE ACQUAINT

PUBLICATIONS

Journal of Medical Case Reports and Case Series “=/ ISSN: 2692-9880

reduced visual acuity, oculomotor paralysis, and the perception of an
intracranial murmur by the patient [8]. At an early stage of trauma,
these signs may be missing or masked in cases of craniofacial trauma
with significant facial edema [10]. CCF will be revealed several
months, even several years after the trauma by headaches,
ophthalmological manifestations, or more rarely by subarachnoid
hemorrhage. In our patient, these were headaches associated with
pulsatile exophthalmos, eyelid edema, and turgor of the eye vessels.
Ikhloufi et al. [4] also reported headaches associated with
ophthalmological manifestations in their patient.

Exploration by medical imaging is an essential element of diagnosis.
Color Doppler ultrasound makes it possible to confirm the
arteriovenous fistula by showing at the level of the ophthalmic veins
an inverted Doppler signal directed towards the face with systolic
enhancement. Transcranial Doppler directly visualizes the fistula
with a sensitivity of 95% [2, 3]. CT angiography shows indirect signs
of CCF, such as dilation of the superior ophthalmic vein on the side
of the fistula, enlargement of the cavernous sinus, the presence of
bone splinters next to the cavernous sinus, and exophthalmos [1].
Angio-MRI in the T1 sequence shows the dilation of the superior
ophthalmic vein and the enlargement of the ipsilateral cavernous
sinus. It allows better visualization of the cavernous sinus in the T2
sequence [10]. The "time of flight" sequence of 3D MRI angiography
identifies the CCF with a sensitivity of 83% and a specificity close to
100% [2,10]. However, cerebral arteriography remains the gold
standard for the definitive fistula diagnosis, and the precise
identification of the vessels involved [1]. It also makes it possible to
carry out the embolization treatment by endovascular route [1,2,3,10].

In our patient, due to a lack of financial resources and the absence of
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