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Article Info Abstract: Carotid-cavernous fistula (CCF) is the most common abnormal connection
Received :May 12, 2024 between the carotid artery and the cavernous sinus. There are 2 types of CCF: direct and
Revised  :May 13, 2024 indirect. Direct CCF is a high-flow fistula that occurs due to a tear in the carotid artery,
Accepted :May 13, 2024 most often caused by penetrating or nonpenetrating head trauma. Visual disturbances

can be one of the symptoms of CCF in post-traumatic patients. With proper diagnosis
and management, the patient's condition can significantly improve. A 22-year-old man
came with symptoms of bilateral chemosis and bilateral proptosis, which had
developed progressively for 1 month. The patient had a history of a traffic accident 2
months before with mandibular trauma. The patient had undergone mandibular
surgery, but at that time, no neurological symptoms had appeared. Physical
examination revealed bilateral chemosis, bilateral proptosis, blurred vision and
oftalmoplegi with diplopia. Magnetic Resonance Angiography (MRA) of the head
showed features that led to a diagnosis of carotid-cavernous fistula. Cerebral
angiography was performed and confirmed there was a high-flow carotid-cavernous
fistula. Endovascular intervention was performed, and a decision was made to perform
balloon embolization. Four months after the procedure, the patient's complaints
improved, blurred vision decreased, and proptosis disappeared. Based on this case
report, carotid-cavernous fistula can be used as a differential diagnosis for the cause of
visual impairment in post-head trauma patients. Appropriate management can treat the
patient's clinical symptoms.
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CCF with modern endovascular techniques is standard.
A catheter is navigated to the CS to deliver the coil,
balloon goldball and/or liquid embolic agent to
obliterate the fistula.(Sur et al., 2020) In this case, we
report a patient with high-flow CCF who was treated by
sacrifying the parent vessel in order to obliterate the

fistula.

Case Report

Male, 22-years-old admitted to hospital with
sign and symptoms of both eyes proptosis and chemosis
since a month after a traffic accident. Initial symptom
was only mandibular fracture which then underwent the
surgery. During a month patient felt his eyes were
becoming prominent, enlarged, and reddish (Fig. 1 A)
also began more simptomps of double and blurred
vision due to right abduscen nerve paralysis, beside
periodic throbbing like headache. No abnormality in
laboratory findings. Brain MRI/MRA were performed

(Fig. 2), consecutive with cerebral angiography.

Figure 1. (A) before embolization, (B) after
embolization

The angiogram showed non-visualized of the
anterior cerebral artery (ACA), middle cerebral artery
(MCA), and the distal circulation, from right internal
carotid artery (RICA) injection. There was a total

stealing phenomena of RICA circulation to the
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cavernous sinus. From the left internal carotid artery
(LICA) injection, showed a cross filling from the anterior
communicating artery (A.Comm.A) to contralateral
ACA and MCA circulation. This revealed a high flow
carotid cavernous fistula (CCF) originating from the
right ICA (Fig. 3). The patient then performed the
endovascular intervention approach with embolization.
It was carried out by preparing a size 4 Goldbalt balloon
and the purpose was to put the balloon inside the fistula.
Since the strategy was failed after several advanced
navigation into the fistula, we decided the alternative
approach by sacrifying the RICA as a parent vessel. First,
we perfomed a second contralateral femoral puncture
(double puncture procedure) and by doing the balloon
test oclusion (BTO) from RICA, we checked the collateral
circulation from LICA to right MCA and ACA through
A.Comm.A and from posterior circulation to LICA and
RICA terminus, then right MCA, right ACA, through
P.Comm.A. BTO showed an overt collateral from either
contralateral and posterior circulation. We inflated the
balloon in RICA side to the fistula. After optimum
inflated, we evaluated the angioraphy, there were a
patent circulation from LICA and posterior circulation
to right MCA and ACA teritory, as well as fistula
obliteration.(Fig 4. A, B, & C). Four months follow up

result an improvement of sign and symptoms (Fig 1. B).
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A
Figure 3. (A) RICA injection: non-visualized of ACA,
MCA and distal circulation, total stealing of ICA
circulation flow to the cavernous sinus. (B) Carotid-
cavernous fistula visible

b L0
Fig 4. (A)Balloon Goldball inflated. (B) It appears that
the ICA, MCA, ACA, and distal circulation are well

supplied with flow from the contralateral and
(C)posterior circulation

Discussion

CCF can be easily identified in outpatients by
clinical presentation with the sudden development of
the classic triad of pulsatile exophthalmos, bruits, and
chemosis. Additional symptoms may include
conjunctival vein arterialization, diplopia, retroorbital
headache, increased intraocular pressure, and decreased
visual acuity. The most frequently occurring signs and
symptoms are proptosis (72-98%), chemosis (55-100%),
(71-80%), and headache (25-

84%).(Hamedani et al., 2022; Permana et al., 2021) In this

orbital  bruits

case, the patient showed classic symptoms in the form of

proptosis, chemosis, and headache. Patients with clinical
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symptoms suggestive of CCF must undergo initial
supporting examination in the form of CTA or MRA.
CTA and MRA are usually used as initial imaging
techniques for CCF.(Hamedani et al., 2022; Kim et al,,
2020) In this case, an MRA examination was carried out
and the results showed abnormalities in the patient's N
VI, but it could not be ascertained whether there was
CCF or not. DSA remains the gold standard for
diagnosing CCF.(Zhu et al., 2018) In this patient, a DSA
procedure was carried out, and it was found that there
was total stealing of ICA circulation flow to the
cavernous sinus, and based on Barrow's classification it
was type A or high flow.(Henderson & Miller, 2018)
High flow CCF is defined as a direct communication
between the cavernous segment of the internal carotid
artery and the cavernous sinus.(Alam et al., 2019)
Endovascular embolization is a treatment that
can be carried out and produces good outcomes and
minimal complications.(Hamedani et al., 2022) The
success rate of this procedure can be described as
improvement of clinical symptoms of proptosis (89%),
chemosis (92%), cephalic bruit (87.5%), tinnitus (100%),
and diplopia (66.6%), N.III paresis (50 %), Paresis N.VI
(50%), and loss of vision (100%).(Permana et al., 2021) In
this case, the patient underwent fistula embolization in
the right ICA, and the right brain hemisphere was
perfused via collateralization of the left ICA and right
vertebral

artery via the anterior and posterior

communicating arteries. Four months after the
procedure, the patient's clinical symptoms improved

significantly (Fig. 1B).

Conclusion

CCF is one of the events that can occur in post-

traumatic patients. Typical clinical symptoms can



Lombok Medical Journal

Mei 2024, Volume 3, Issue 2, 70-73

include proptosis, chemosis, cephalic bruits, and
headaches. A good physical examination and initial
supporting examinations (CTA and MRA) can be
performed to assess a CCF. The gold standard for CCF
inspection is the DSA procedure. The treatment that can
be carried out in CCF patients is endovascular
embolization. This procedure has very good results and
minimal complications. Establishing a good diagnosis
and appropriate management in CCF cases can provide
excellent benefits in improving the patient's clinical

condition.
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