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Aim: The purpose of the study is to report the ocular manifestations of Carotid cavernous fistula. To
confirm the diagnosis by radiological investigations and to evaluate the clinical outcome after
management. Materials and Methods: Patients who presented to the ophthalmology department
with signs and symptoms of carotid-cavernous fistula were evaluated by clinical examination
followed by radiological investigations like ultrasound, Doppler, CT scan and MRI. They later
underwent DSA ( Digital Subtraction Angiography) for confirmation followed by definitive treatment.
Results: Out of four patients who had direct CCF, three cases were managed by endovascular
embolization of the parent artery. The remaining one case was conservatively managed by carotid
massage as it was a low flow fistula and the patient also had Parkinson’s disease. Four cases that
had indirect CCF were managed by carotid massage. Complete closure of the fistula is seen in all
cases. Patients were followed up for 1 month, 3 months and 6 months and clinical outcome was
evaluated. Conclusion: CCF should be suspected in the presence of arteriolised conjunctival
vessels, proptosis and audible bruit. Diagnosis is by radiological tests like ultrasonography, Doppler,
CT scan and MRI. The confirmatory test is digital subtraction angiography (DSA). Direct CCF is
effectively treated with endovascular therapy by coiling the fistula and indirect CCF is managed by
manual compression. Early diagnosis and treatment can prevent sight-threatening complications.
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Introduction
Carotid Cavernous Fistula (CCF) is the abnormal
communication between the carotid artery and the
cavernous sinus. The most common cause of CCF is
trauma from a basal skull fracture resulting in a tear
in the internal carotid artery within the cavernous
sinus [1]. Barrow has classified CCF into four types.
Type A is the high flow shunt between the internal
carotid artery and the cavernous sinus. Types B, C
and D are the dural shunts between meningeal
branches of the internal carotid and external carotid
arteries with the cavernous sinus [2, 3, 4].

The symptoms of CCF are pulsatile proptosis,
redness, lid swelling, defective vision, diplopia,
ptosis, headache and intolerable bruit. Bruit can be
heard using the bell of the stethoscope over the
closed eye [5]. The classical signs of CCF are
pulsatile proptosis, chemosis and bruit which
together are called Dandy’s triad. Conjunctival
congestion can be mistaken for chronic
conjunctivitis or episcleritis [5,6]. Complications like
exposure keratopathy, persistent diplopia, retinal
vessel occlusions and secondary glaucoma should
also be treated [7,8, 9].

Computerized Doppler imaging, orbital
ultrasonography, contrast-enhanced CT scan and
MRI are done to diagnose CCF. A confirmatory test
for definitive diagnosis is DSA to analyse the venous
drainage patterns. Enlargement of the superior
ophthalmic vein(hockey stick sign) is a diagnostic
feature of CCF (5)

Direct fistulas can be managed with either occluding
the fistulous communication or parent artery
occlusion, depending on the cross circulation and
the number of fistulous communications. The
approach can be either transarterial or transvenous.
Materials commonly used are balloons, coils and
onyx [3,10,11,13]. Few cases can have residual
diplopia and visual loss due to compressive optic
neuropathy, secondary glaucoma and retinopathy
[12]. Most of the patients with dural shunts improve
spontaneously or after diagnostic angiography.

Conservative management with carotid artery
compression was effective in indirect CCF cases [3,
10, 11, 13].

Materials and Methodology
Eight cases of CCF presenting with ocular
manifestations were analysed. Four cases were
indirect type and four cases were direct type.
Patients were referred from Neurology, Neuro
Surgery departments, Interventional radiologist and
cases coming to the Ophthalmology department.
After taking detailed history complete
Ophthalmological examination was done including a
Slit-lamp examination, fundus examination with 90
D lens, visual acuity with Snellen’s chart, colour
vision with Ishihara chart, Extra Ocular Movements,
non-contact tonometry, examination of proptosis
and exophthalmometry with Ludde’s
exophthalmometer.

Radiological investigations like CT scan, MRI,
angiogram, Ultrasound Doppler and DSA were
performed. Direct fistulas were managed by the
occlusion of the abnormal communication by
transvenous or transarterial approach by using coils.
Out of eight cases four cases had direct CCF three
of these cases were managed by endovascular
coiling. One case had Parkinson’s disease also and
had low-grade flow in the superior ophthalmic artery
and had no cortical venous reflux, this patient
improved with manual carotid compression. Four
cases with Indirect CCF cases were managed by
manual carotid compression. The patients were
instructed to compress the lesion side carotid artery
with fingers for 10 seconds each time for 15
minutes three times a day. Cases were followed up
for 1 month, 3 months and 6 months. Clinical
outcome and regression of chemosis or proptosis
were observed.

Duration of the study: 3 Years (Jan, 2018 to Jan,
2021)

Ethical Considerations: The study was approved
by the institutional ethics committee.

 

Results
Table No 1 Case details.

Case No Age (yrs) / Sex Etiology Type of Fistula Treatment

1 50 / F Spontaneous Indirect Manual carotid compression

2 60 / F Spontaneous Indirect Manual carotid compression

3 45 / F Trauma RTA fall from the bike Direct Coiling and embolization of parent artery

4 27 / M Trauma RTA post craniotomy for SDH Direct Coiling and embolization of parent artery
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Visual acuity improved gradually in all the cases
except in one case in which there was a
complication of CRAO(Central retinal artery
obstruction). High Intraocular pressure was noted in
four cases it was treated with suitable antiglaucoma
drugs and these drugs were discontinued after one
month after the intraocular pressure became
normal. Signs like chemosis, congestion,
ophthalmoplegia and proptosis were resolved after
the treatment in all the cases.

Case Reports: Case Details of Direct CCF are

Shown in figure no 1.

One case had a transient increase in the congestion
and chemosis immediately after the treatment due
to cavernous sinus thrombosis which improved in
one month follow up. Review scans were done in all
the cases to see for complete closure of the fistula.

Fig 1: Direct CCF. A: Plain CT shows dilated right
superior ophthalmic vein (arrow). B & C: CT
angiography shows multiple fistulas in the
cavernous segment of the right ICA (arrows). D:
Right ICA angiogram shows direct carotico
cavernous fistula with venous drainage anteriorly
into a superior ophthalmic vein, superiorly into
cortical veins and inferiorly into basilar plexus. E:
Balloon occlusion test revealed good crossflow. F:
Coiling of the sac and the parent artery. G:
Complete occlusion of right ICA. H & I: Pre and
post-op images of the patient.

Fig 2: Indirect CCF. A: Preoperative image of the
patient. B & C: USG and doppler of right orbit
reveal dilated SOV with the arterialized flow. D & E:
right ECA and ICA angiogram revealed fistulous
communication with right cavernous sinus with slow
flow anteriorly into SOV. No evidence of cortical
venous reflux.

5 45 / F Orbitial Rhino Cerebral Mucormycosis Direct Coiling and embolization of parent artery

6 52 / M RTA Indirect Manual carotid compression

7 69 / F RTA Direct Manual carotid compression

8 45/M Spontaneous Indirect Manual carotid compression

Table No 2 Signs in CCF cases before treatment are described in Table No 2
Signs & Symptoms Case 1

Indirect CCF

Case 2

Indirect CCF

Case 3 Direct CCF Case 4 Direct CCF Case 5

Direct CCF

Case 6

Indirect CCF

Case 7

Direct CCF

Case 8

Indirect CCF

Visual Acuity 6/18 6/24 6/60 6/36 NO PL 6/24 PL+ 6/18

Proptosis 16mm 18mm 18mm 25mm 22mm 26mm 20mm 18mm

Extraocular

Movements restriction

+ + + + + + + +

Fundus Examination Normal fundusNormal fundus Superficial, dot and blot

haemorrhages

Venous engorgement

of vessels

CRAO Normal fundus Normal

fundus

Normal fundus

 IOP 24 mmHg 20.6 mmHg 24.4 mmHg 23.1 mmHg 22 mmHg 18 mmHg 20.6 mmHg 14 mmHg

Table No 3 Signs in CCF cases after treatment are described in Table No 3
Signs &

Symptoms

Case 1 Indirect

CCF

Case 2 Indirect

CCF

Case 3 Direct

CCF

Case 4 Direct

CCF

Case 5 Direct

CCF

Case 6 Indirect

CCF

Case 7 Direct

CCF

Case 8 Indirect

CCF

Visual Acuity 6/9 6/12 6/18 6/18 NO PL 6/12 6/36 6/12

Proptosis 10mm 14mm 14mm 18mm 16mm 18mm 16mm 15mm

Extra ocular

Movements

Full and free Full and free Mild Restriction

+

Full and free Mild Restriction

+

Full and free Full and free Full and free

IOP 14 mmHg 18 mmHg 17 mmHg 17 mmHg 20 mmHg 18 mmHg 18 mmHg 12 mmHg
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Case Details of Indirect CCF are shown in figure no
2.

She was advised carotid compression because of no
progressive vision loss, No cortical venous reflux,
Low flow shunt, Only anterior superior ophthalmic
vein is seen in drainage and No neurological
symptoms and signs.

One month later she presented with an increase in
redness with pain in the right eye. USG and doppler
of right orbit reveal dilated SOV with no flow & right
ECA angiogram reveals no evidence of fistula. Right
ICA angiogram revealed few communications with
the right cavernous sinus.

She was administered inj. Heparin and was advised
to continue carotid compression.

On follow up after one month, there was no
chemosis or proptosis and the doppler of right orbit
reveals a decrease in size of SOV with no flow. The
right ECA and ICA angiogram revealed no evidence
of fistulous communication.

Discussion
Out of eight cases of CCF, four cases were direct CCf
and four cases were indirect CCF. All the cases had
ocular manifestations like proptosis, chemosis,
arterialization of conjunctival blood vessels seen as
cock screw vessels and restriction of ocular
movements. Complete ophthalmological
examination including visual acuity with Snellen’s
chart, colour vision with Ishihara charts, slit lamp
examination, fundus examination using 90 D lens,
Non-contact tonometry and exophthalmometry were
done.

Patients were evaluated before and after the
management. Out of four patients who had direct
CCF three cases were managed by endovascular
embolization of the parent artery.

The remaining one case was conservatively
managed by manual carotid massage as it was a
low flow fistula and the patient also had Parkinson's
disease.

Four cases that had indirect CCF were managed by
manual carotid massage. One patient had transient
worsening of clinical features like proptosis and
chemosis due to cavernous sinus thrombosis. These
features resolved gradually and the patient
improved in two months duration. Complete closure
of fistula is seen in all the cases

In our study the most common cause for CCF is
trauma which is comparable to the study done by
Miller et al [1]. Four out of eight cases had a history
of trauma, head injuries in road traffic accidents,
three cases that had spontaneous indirect CCF and
one case developed CCF after surgery for orbital
rhino cerebral mucormycosis. One case developed
CCF after craniotomy was done for subdural
haemorrhage following head injury in a road traffic
accident.

Raised IOP is seen in all most all cases in the
present study. Similar results were described in the
study done by Ishijima et al [8] in 43 cases of CCF
over 16 years. The IOP was controlled after
treatment.

The ocular manifestations like pulsatile proptosis,
chemosis, Cock screw vessels and restricted ocular
movements were seen in all cases in the present
study. One case had complete loss of vision due to
central retinal artery occlusion. Poor outcome was
due to complications of CCF. These are similar to the
findings described by Jayanti Das et al, [4] Imtiaz A
Chowdhary [6] and Anna CS Tan [12].

A study was conducted by Anna CS Tan and Sadiaa
Farooqui [12] in 45 CCF cases in Asian patients,
concluded that clinical features are related to the
angiography findings but outcomes may not always
correlate after endovascular treatment. Three cases
with direct CCF were treated successfully with
endovascular management by embolization and
coiling in the present study. These cases had
improvement in visual acuity and other signs like
proptosis, chemosis and congestion were reduced.
These results are comparable with that of the
results obtained from studies done by Bin du et al
[13] and Prechawat et al [10] who studied 80 cases
of CCF.

Cases with indirect CCF were well managed by
manual compression.
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Similar results were described in studies done by
Prechawat et al, [10] Adam I Lewis [11] and Bin Du
et al [13].

The limitation of this study is the small sample size
as CCF is a very rare condition.

Conclusion
Ophthalmologists should work together as a team
with neurologists, neurosurgeons and interventional
radiologists. CCF should be suspected by observing
clinical features like arterialized conjunctival vessels
or cock screw vessels, pulsatile proptosis and
audible bruit. The investigation of choice for
confirmation of CCF is digital subtraction
angiography. Direct CCF is effectively treated by
embolization with endovascular therapy and indirect
CCF is managed by manual compression. Early
diagnosis and management can prevent sight-
threatening complications.
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