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Delayed contralateral traumatic carotid cavernous
fistula after craniomaxillofacial fractures
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INTRODUCTION

A carotid-cavernous sinus fistula (CCF) is an abnormal com-
munication between the internal or external carotid artery and
the cavernous sinus. When arterial blood enters the cavernous
sinus at high pressure, it interferes with normal venous return
to the cavernous sinus. This causes engorgement of the drain-
ing vein and leads to a sudden engorgement and redness of the
eye on the same side as the CCF [1].

CCF can occur either directly or indirectly, depending on the
etiology. Direct CCF refers to a direct connection between the
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A caratid-cavernous sinus fistula is a rare condition in which an abnormal communication exists
between the internal or external carotid artery and the cavernous sinus. It typically occurs within
a few weeks after craniomaxillofacial trauma. In most cases, the carotid-cavernous sinus fistula
occurs on the same side as the craniomaxillofacial fracture. We report a case of delayed carotid-
cavernous sinus fistula that developed symptoms 7 months after the craniomaxillofacial fracture.
The fistula developed on the side opposite to that of the craniomaxillofacial fracture. Based on
our experience with this case, we recommend a long follow-up period of 7-8 months after the oc-
currence of a craniomaxillofacial fracture. We also recommend that the follow-up should include
consideration of the side contralateral to the injury.
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cavernous sinus and the intracavernous segment of the internal
carotid artery (ICA). Direct CCF accounts for 70%-90% of all
CCF cases and occurs mostly after basal skull fractures. Indirect
CCF refers to communication between the cavernous sinus and
one or more branches of either or both the ICA or external ca-
rotid artery. Indirect CCF occurs mostly as a degenerative pro-
cess in older patients with systemic hypertension and/or ath-
erosclerosis [2,3].

Following any craniomaxillofacial trauma, direct CCF may be
suspected if the patient has a bruit, progressive visual loss, pul-
satile proptosis, progressive bulging of the eye, or eye pain. Di-
agnosis is possible via computed tomography (CT), magnetic
resonance imaging, or intra-arterial subtraction angiography. A
symptoms of direct CCF typically develops within a few weeks
after craniomaxillofacial trauma, and most occur on the same
side as a craniomaxillofacial fracture. Reported cases of direct
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Table 1. Summary of reported cases of direct CCF following craniomaxillofacial trauma in the literature

Study Sex/age (yr) Trauma site & type Symptom onset after trauma CCF site

Pulhorn et al. [4] Male/45 Right orbital fracture 2 mo Left
Right temporal bone fracture
Left frontoparietal skull fracture

Yu et al. [3] Male/49 Left zygomaticomaxillary complex fracture Immediately Left
Skull base fracture

Schutz et al. [5] Male/17 Right mandibular angle and parasymphysis fracture 4 day Right
Le Fort | fracture

Chang and Cheng [6] Female/27 Right zygomaticomaxillary complex fracture 3wk Right
Mandibular right subcondylar fracture

Nguyen et al. [7] Male/34 Right orbital floor fracture 8 wk Right
Skull base fracture
Right fronto zygomaticomaxillary complex fracture

Kim et al. [8] Female/32 Panfacial fractures with bilateral orbital fractures Immediately Left

Paza et al. [9] Female/18 Left mandibular parasymphysis and body fracture Immediately Left
Left orbital area contusion without fracture

Wallick et al. [10] Female/28 Right zygomatic arch fracture 12 hr Right
Skull base fracture

Keiser et al. [11] Male/28 Left zygomatic arch step 2 wk Left
Left orbital contusion

Zhuetal. [12] Male/22 Skull base fracture 4 mo Right (but symptoms

Subarachnoid hemorrhage

Epidural hematoma

revealed in left eye)

CCF, carotid-cavernous sinus fistula.

CCF following craniomaxillofacial trauma are summarized in
Table 1 [3-12]. We report a unique case of delayed CCF that de-
veloped symptoms 7 months after a craniomaxillofacial frac-
ture and on the side opposite to that of the fracture.

CASE REPORT

A 19-year-old male patient was diagnosed with left frontal si-
nus and left medial blowout fracture after a motorcycle traffic
collision (Fig. 1). Subsequently, he underwent surgery for open
reduction of the left infraorbital rim and orbital floor fractures
through a subciliary incision. Seven months later, he was read-
mitted for scar revision as he complained of limited ocular
movement on lateral gaze, proptosis, and orbital bruit on the
right side, which had first occurred 1 month prior to the visit.
On examination, the pulsating exophthalmos and dependent
exophthalmos on the right side disappeared from the worm’s
eye view. A follow-up facial bone CT was performed and re-
vealed a space-occupying lesion in the right intraorbital area
(Fig. 2). A right CCF was confirmed by performing CT angiog-
raphy. It was treated with coil embolization (Fig. 3), and the fis-
tula was occluded successfully. After the procedure, the propto-
sis and bruit gradually subsided. At the 4-month follow-up, the
clinical appearance of the proptosis had improved, and the
bruit had disappeared.

Fig. 1. (A, B) Initial facial bone computed tomography image
showed left frontal sinus and left medial blowout fracture with
otherwise normal intraorbital anatomy on both sides.

Fig. 2. (A, B) Head and neck computed tomography angiography
images obtained 8 months after the primary procedure revealed a
space-occupying lesion in the right intraorbital area and carotid-
cavernous sinus fistula (arrows).
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Fig. 3. (A, B) The preoperative angiogram images of the right
internal carotid artery with traumatic direct carotid-cavernous sinus
fistula (arrows). (C, D) The postoperative angiogram images of the
right internal carotid artery with the successfully occluded fistula
that was treated using the coil embolization procedure (arrows).

DISCUSSION

Craniofacial trauma is a major cause of CCE When a patient
has vascular complications, early detection and diagnosis of
CCF are important for preserving visual acuity. Direct CCFs
cause hemodynamic changes that are different from those
caused by indirect CCFs. When a direct CCF is formed, arterial
blood pressure and flow are directed into the cavernous sinus
and can cause blood flow reversal and increased venous pres-
sure. Such venous flow can affect the ophthalmic vein, leading
to engorgement and orbital congestion, and manifestations
such as exophthalmos, ophthalmic fremitus, chemosis, propto-
sis, and diplopia. Moreover, it can block the drainage of aque-
ous humor and increase intraocular pressure, which interferes
with retinal perfusion and results in reduced visual acuity. In
case of severe eye edema, the cranial nerves may become com-
pressed and ischemia may develop in cranial nerves III, IV, V,
and VI [3].

The optimal treatment for direct CCFs involves closure of the
abnormal arteriovenous communication and preservation of
ICA patency. The techniques used to achieve this include either
surgical repair of the damaged portion of the intracavernous
ICA, or intervention with electro thrombosis, embolization, or
balloon occlusion of the fistula [10].
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In 2018, Zhu et al. [12] reported a case of posttraumatic right
carotid-cavernous fistula resulting in symptoms in the contra-
lateral eye. Therefore, the final diagnosis must be confirmed by
intra-arterial subtraction angiography examination. This en-
sures the correct treatment before the surgery is performed,
which is important since a CCF can result in symptoms in the
contralateral eye.

Ocular bruits, ocular pulsations, and thrills typically disappear
immediately after CCF treatment, whereas eyelid engorgement,
conjunctival chemosis, dilated conjunctival vessels, and elevated
intraocular pressure may take several weeks to months to re-
turn to normal. In most cases of indirect CCE symptoms disap-
pear within 6 months after treatment, but in patients with direct
CCE proptosis, ophthalmoparesis, and visual loss may not dis-
appear completely despite treatment [3,8].

To our knowledge, the longest known duration from trauma
until the symptoms of CCF onset has been 4 months. More-
over, there have been no reported cases of CCF occurring on
the side contralateral to that of the initial craniomaxillofacial
trauma. In our case, symptoms of CCF occurred 7 months after
trauma on the side contralateral to that of the fracture. As time-
ly treatment following CCF increases the possibility of restoring
visual acuity, prompt diagnosis of CCF is essential. Therefore,
the currently recommended follow-up period of 4 months is
insufficient for monitoring the development of CCF following
craniomaxillofacial trauma. Although rare, the case we have
presented confirms that symptoms of traumatic CCF may oc-
cur as long as 7 months after the trauma.

We conclude that a follow-up period of 7-8 months is indi-
cated after a craniomaxillofacial trauma. In addition, a more
thorough CT review is needed as CCFs can occur on the side
contralateral to that of the injury. With a longer follow-up peri-
od as recommended, the clinician can detect CCF early and
easily, and initiate treatment at the proper time, thereby mini-
mizing the risk of morbidity and improving the prognosis.
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