CASE REPORT

A case of delayed carotid cavernous fistula after facial gunshot
injury presented as loss of vision with symptom resolution
after endovascular closure procedure
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ABSTRACT

Carotid cavernous fistulas (CCFs) are abnormal connections between the carotid artery and the cavernous sinus (CS), and can oc-
cur as a result of blunt and penetrating head injuries.While occurrence is rare, diagnosis can be made in the emergency department.
Described in the present report is the case of a 26-year-old man who presented with complaints of pain, redness, blurred and loss of

vision in the right eye, and swelling of the upper face due to a gunshot injury he had sustained 35 days prior.
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INTRODUCTION

Post-traumatic carotid cavernous fistulas (CCFs) are direct
communications between the internal carotid artery (ICA)
and the cavernous sinus (CS), frequently encountered as a
complication of closed head trauma, though occurrence has
been reported in relation to penetrating object or gunshot in-
jury.l'l CCFs tend to be diagnosed a few weeks after trauma,
and the majority of signs and symptoms result from increased
venous pressure in an ophthalmic vein that lacks a valve.
While CCFs are not life-threatening, timing of diagnosis is ex-
tremely important, as permanent loss of vision may develop
within hours or days of initial injury. The most common signs
and symptoms are pulsatile exophthalmus, orbital murmur,
conjunctival hyposphagma, ophthalmoplegia, orbital pain, and
impaired visual acuity.l'"?!
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Computed tomography angiography with pathognomonic ra-
diological signs can aid diagnosis and may be used for screen-
ing. Precise location of the fistula and nature of the lesion can
be studied further with digital subtraction angiography.[*

Endovascular embolization has been the preferred treatment
approach throughout the past 2 decades, and surgical treat-
ment remains an option when endovascular treatment fails
or is not possible.’®! Discussed in the present report is the
presentation, pathogenesis, and management of carotid CS
fistulas.

CASE REPORT

A 26-year-old man presented to emergency services with
pain, redness, and blurred and loss of vision in the right eye.
Initial complaints were mild and first noted |15 days prior to
clinical presentation. History was unremarkable with the ex-
ception of a gunshot injury to the face sustained 35 days pri-
or, which had been managed through conservative measures.

On physical examination, general status was normal, and scar
tissue was noted over the right nasal sulcus, indicating bul-
let entry. Neurological examination revealed no abnormality.
Typical murmur was audible at the right orbit, suggesting di-
agnosis of CCEF. Initial radiographic scans revealed a bullet in
the right side of the face (Fig. I). The patient was referred to
ophthalmology, and upon examination, corrected visual acuity
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was 0.3 on the right side and 1.0 on the left. Biomicroscopic
evaluation was compatible with eyelid edema, chemosis, pro-
ptosis, dilated fixed pupils, and negative light reflex in the
right eye. Fundoscopic examination revealed marked venous
congestion and increased tortuosity, arteriolar thinning, and
preretinal hemorrhages in the right eye. Intraocular pressure
measured with tonometry was 34 mmHg in the right eye and
16 mmHg in the left.

Color Doppler ultrasonography, orbital tomography with
and without contrast on the axial plane, magnetic resonance
imaging, magnetic resonance angiography, and digital subtrac-
tion angiography confirmed diagnosis of CCF. Examinations
revealed fistula between the right ICA and right CS (Fig.
2a). Endovascular treatment was performed via femoral ar-
tery access under general anesthesia without complication.
Postoperative course was uneventful, and typical murmurs
disappeared on auscultation of the orbit. Complaints of pain,
redness, and blurred and loss of vision in the right eye mark-
edly improved within 3 weeks of intervention. Postoperative
angiographic scans demonstrated complete obliteration of
the fistula (Fig. 2b).

Figure 1. AP and lateral X-ray of the head reveal a bullet in the
right side, in front of the C1 vertebra.

(a) .

Figure 2. (a) AP digital subtraction angiography shows high-output
arteriovenous fistula at the cavernous segment of the right ICA.
(b) Fistula appears occluded, and filling pattern of distal segments
of the right middle cerebral artery and anterior cerebral artery ap-
pear markedly improved on AP angiographic examination following
stent-graft procedure.
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DISCUSSION

CCFs are identified as direct and abnormal communication
between the CS and the ICA, one of its branches, or the ex-
ternal carotid artery.”! CCFs are rare complications of head
trauma, with reported incidence around 0.2-0.3%.5! Several
classifications based on angiographic features (high-flow vs
low-flow fistulas), mechanism of onset (spontaneous vs trau-
matic), morphological features, and angioarchitecture (direct
vs indirect fistulas) have been suggested.'®

Drainage pattern and instant development of fistula are typi-
cally associated with the signs and symptoms. As a rule of
thumb, direct fistulas usually exhibit more dramatic clinical
presentation, not infrequently displaying the so-called “clas-
sical” triad of exophthalmus, chemosis, and loss of vision. A
study of direct CCFs in a large patient series demonstrated
that the most common symptoms at initial presentation were
orbital bruit (80%), proptosis (72%), chemosis (55%), cranial
nerve VI palsy (49%), complete ophthalmoplegia (24%), and
loss of vision (18%).1% In agreement with the literature, many
of these clinical findings were observed in the present case.

CCFs may go undiagnosed after major craniofacial trauma,
and eyelid auscultation for potential murmur is an appropri-
ate clinical approach. CCFs are commonly accompanied by
diplopia due to etiology of ischemic or compressive mechani-
cal cranial neuropathy, as well as restricted orbital motion
inside the eye socket secondary to venous hypertension.!'”
Both direct and indirect fistulas with retrograde cortical ve-
nous drainage could lead to intracranial bleeding. The latter
is a particularly ominous occurrence, with a high rate of re-
bleeding over a short time in cases of direct CCF. Therefore,
appropriate therapy should be initiated at once if such a dev-
astating complication occurs.['"]

Computed tomography and magnetic resonance imaging may
reveal indirect signs of these fistulas, including engorgement
of the CS region or abnormally dilated venous segments.
Nevertheless, conventional transluminal angiography remains
the gold standard for both detection and typing of CCFs.
Complete and technically correct cerebellar angiography
should provide information regarding internal and external
carotid supply, and delineate contralateral side and posterior
circulation.l'>!3!

In instances of traumatic fistula, intervention is required in
urgent conditions such as progressive loss of vision, intoler-
able murmur, and headache, as well as in cases of traumatic
aneurysm showing signs of dilatation behind the CS, hemiple-
gia secondary to intracranial hematoma, impairment of corti-
cal venous drainage, severe epistaxis, or intraocular pressure
exceeding 40 mmHg. Dural sinus fistulas may spontaneously
regress in 20-50% of cases. In cases not requiring urgent in-
tervention, carotid jugular compression may be another pal-
liative treatment option.['*]
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Modalities described for the treatment of CCFs vary from
conservative management, surgical management, stereotactic
radiosurgery, and endovascular repair through arterial or ve-
nous access. Treatment modality is selected according to type
and exact anatomy of the fistula, size of the arterial defect,
and operator/institutional preferences.!'>'¢l

In cases of traumatic CCFs, embolization of the fistula by
transarterial placement of detachable balloons, platinum
coils, polyvinyl alcohol particulates, and liquid embolic agents
has become preferred procedure, while combined approach-
es including stenting, either alone or with coil placement, can
also be used.['"”'® While transvenous embolization is the pre-
ferred approach in cases of indirect CCEF, it also serves as an
alternative approach when arterial route has failed in cases
of direct CCF!'"! Possible complications of arterial approach
include cerebral ischemia or infarction due to displacement
of embolic material, and arterial dissection or formation of
pseudoaneurysm due to arterial wall injury.l!

Surgical treatment of CCFs must be limited to cases in which
endovascular treatment fails or is not possible. Techniques
may include the placement of packing inside the CS to oc-
clude the fistula, suturing or clipping the fistula, sealing the
fistula with fascia and glue, and/or ligation of the ICA.['®

Described in the present report was a case of traumatic
carotid CS fistula successfully treated with advanced radio-
logical techniques and interventions in a short period of time.
The potential for occurrence of CCF should be kept in mind
following facial gunshot injuries, in an effort to avoid ocular
and cerebral complications.
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Yiiz bolgesine ategli silah yaralanmasi sonrasi gérme kaybi ile bagvuran ve endovaskiiler

tedavi sonrasi semptomlari diizelen gecikmis karotikokavernoz fistiil olgusu
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Karotit kaverndz fistiiller karotis arter ve kavernoz siniis arasindaki anormal baglantilardir. Kiint ve penetran kafa yaralanmalari karotikokavernoz
fistil ile sonuglanabilir. Her ne kadar nadir olarak ortaya giksa da tanisi acil serviste konabilir. Bu yazida, 35 glin dnce yiiziine ategsli silah yaralanma-
sindan sonra sag goziinde kizariklik, agri, gormede bulaniklik, gérme kaybi ve yiiziin Ust yarisinda sisme sikayeti ile acil servise bagvuran 26 yasindaki

hasta sunuldu.

Anahtar sozcikler: Ategsli silah yaralanmasi; endovaskiiler girisim; endovaskdler tedavi; karotid kavernéz fistil.
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