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Traumatic Aneurysms of
Cavernous Internal Carotid
Artery with Secondary
Epistaxis

The syndrome of delayed epistaxis and monocular blindness following nonpenetrat-
ing head injury is reviewed. Bleeding results from rupture of a traumatic cavernous
internal carotid artery aneurysm into the sphenoid sinus. There were 96 patients with
this syndrome found in the literature and another four are added in this report. In 73%
of the patients, the cause of the epistaxis was not appreciated until 4 months after the
initial episode. No antemortem diagnosis was made in 15% of the patients. More
frequent use of carotid angiography in patients with posttraumatic monocular blindness
and delayed epistaxis might help reduce the reported mortality of 30%.

Injury to the internal carotid artery after nonpenetrating head trauma may result
in: (1) dissection of the internal carotid artery with secondary occlusion; (2)
carotid-cavernous sinus fistula; (3) rupture of the internal carotid artery; or (4)
false aneurysm of the internal carotid artery which may subsequently rupture into
the sphenoid sinus.

The triad of unilateral blindness, false aneurysm of the cavernous part of the
internal carotid artery, and severe delayed epistaxis after nonpenetrating head
injury was first reported by Barth [1] in 1924. Since then, sporadic reports have
appeared in the world literature [2—4]. The diagnostic significance of severe head
trauma, transient or permanent neurologic sequelae, and a latent period between
injury and onset of epistaxis was emphasized by Brihaye and coworkers [5].

Severe epistaxis is usually caused by hypertension while trauma is an unusual
etiology. In a series of 200 patients with epistaxis reviewed by Evans [6], only
three had a history of trauma. Holger [7] reviewed 1,724 patients with epistaxis
and found that trauma was the cause in only 47 (2.7%) patients. While injury to
the internal carotid artery may not be a common cause of epistaxis, it is not an
infrequent occurrence judging by the number of cases reported in the literature.
The clinical and radiologic aspects of four patients with monocular blindness and
delayed epistaxis following nonpenetrating head trauma and 96 previously re-
ported patients are reviewed to familiarize the radiologist with this syndrome.
Patients with penetrating head injuries are excluded from this report.

Case Reports
Case 1

A 52-year-old man had repeated epistaxis from the left naris. He had had severe head
trauma 22 years before, followed by unilateral blindness of the left eye. Following the first
episode of massive epistaxis, the left external carotid artery was ligated, but severe
epistaxis soon recurred. The patient then underwent a left ethmoidectomy and left lateral
rhinotomy. ldentification of blood arising from the left lateral sphenoid sinus prompted
arteriography. Carotid arteriography revealed an aneurysm of the cavernous segment of
the left internal carotid artery projecting into the lateral sphenoid sinus (fig. 1). The left
internal carotid artery was ligated with control of the epistaxis.
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Case 2

A 17-year-old man, involved in a motor vehicle accident, was
admitted in a somnolent confused state. Over the next 24 hr he
became more alert and it became apparent that he had loss of
vision in the left eye. Computed tomography (CT) revealed fracture
of the left orbit, but no intracerebral hematoma was visualized. He
was discharged 1 week later.

About 2 weeks after the accident he noted the sudden onset of
severe headache, nausea, vomiting, and lethargy. At physical ex-
amination, he was confused and somnolent. A CT scan showed a
bifrontal intracerebral hemorrhage. He was treated with supportive
measures and within 24 hr he became alert and, except for a blind
left eye, showed no focal neurologic findings.

The patient had a profuse episode of epistaxis 2 weeks later
which required blood transfusions. Carotid arteriography revealed
an aneurysm of the cavernous part of the left internal carotid artery
projecting into the sphenoid sinus (fig. 2). The left internal carotid
artery was clamped.

Case 3

A 59-year-old man had repeated epistaxis from the left naris. He
had had severe head trauma 40 years before which resulted in loss
of vision in the left eye and basilar skull fracture. On the basis of
history and physical examination, a traumatic aneurysm of the left
internal carotid artery was suspected. Carotid arteriography dem-
onstrated a lobulated aneurysm of the cavernous part of the left
internal carotid artery which protruded into the anterior sphenoid
sinus (fig. 3). Double ligation of the internal carotid artery was
performed.

Case 4

A 65-year-old man had several episodes of epistaxis after a
motor vehicle accident 4 years before. The initial episode of epis-
taxis immediately following the accident was treated with anterior
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Fig. 1.—Case 1. Selective internal
carotid arteriograms. Aneurysm of cav-
ernous segment of left internal carotid
artery.

nasal packing. The patient had normal vision and no cranial nerve
palsies. Fracture of the right zygoma and of the left cribriform plate
were found.

He had one episode of epistaxis during the next 4 years. Six
weeks prior to the present admission the patient suffered severe
epistaxis from the left naris. The anterior ethmoidal arteries were
ligated without cessation of the epistaxis. Left carotid arteriography
demonstrated a false aneurysm of the cavernous segment of the
left internal carotid artery with extension into the sphenoid sinus
(fig. 4).

A Silverstone clamp was placed on the left internal carotid artery.
The patient tolerated the procedure and there was no recurrence of
the epistaxis.

Discussion

We reviewed 100 patients with blunt head trauma who
developed epistaxis secondary to rupture of a traumatic
aneurysm of the internal carotid artery into the sphenoid
sinus. Of these, 96 are from the literature and four are from
our series [1-3, 8-71].

Sixty-six patients were in a motor vehicle accident, 15
were injured in falls, six had miscellaneous injuries, and in
13 the type of trauma was not specified. There were 85
males and 14 females (one was not specified); they were
3-70 years old (average, 28 years).

The latent period between injury and onset of epistaxis
was a few days to many years. Of the patients, 54% had the
first episode of epistaxis within the first month; 87% had
epistaxis within the first 6 months after trauma. In three
patients, epistaxis was first noted between 6 and 12 months;
in four it occurred 4-40 years following trauma. In six
patients, the latent period between trauma and epistaxis
was not specified. It is of interest that three of the four
patients in our series had the onset of epistaxis 4, 22, and
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Fig. 2.—Case 2. Anteroposterior (A) and lateral (B) arteriograms. Bilobed aneurysm (arrows) of cavernous
part of left internal carotid projects anteroinferiorly and medially.

Fig. 4.—Case 4. Anteroposterior internal carotid artery angiogram. Aneu-
rysm projects medially from cavernous part of left internal carotid artery.

40 years after initial trauma. The initial episodes of epistaxis
were seldom fatal; bleeding usually recurred and became
more severe with time.

Unilateral visual loss was observed in 73 patients (39, left
side; 30, right; four, side not specified), bilateral blindness
was noted in five patients, and 14 patients had normal
ophthalmologic examinations. The visual loss was usually
noted immediately after trauma. In eight patients visual

TRAUMATIC ICA ANEURYSMS 407

Fig. 3.—Case 3. Large aneurysm of
cavernous segment of left internal carotid
artery projects inferiorly and medially into
sphenoid sinus.

function was not specified. Blindness probably results either
from direct trauma to the optic nerve or ophthalmic artery
by fracture of the optic canal or from compression of the
optic nerve or ophthalmic artery by the aneurysm or hema-
toma.

Involvement of other cranial nerves was variable. Third
cranial nerve palsy was noted in 33 patients, sixth nerve
involvement in 17, fifth nerve damage in 16, and the first
cranial nerve was affected in 14. Involvement of the fourth,
eighth, and ninth cranial nerves was less frequently noted.
Bilateral cranial nerve involvement was infrequent.

Basilar skull fractures involving the orbit, sphenoid sinus,
or sella turcica were found in 77 of the 88 patients examined
radiologically. Carotid arteriography, performed in 69 pa-
tients, revealed an aneurysm of the cavernous internal ca-
rotid artery projecting anteriorly, inferiorly, and medially into
the sphenoid sinus in 65 patients. The left side was involved
in 36, the right in 29. In four patients, no aneurysm was
shown. However, in six of the patients reported to have
aneurysmes, initial arteriography did not reveal the aneurysm,
which was only shown on subsequent studies [23, 27, 37,
53, 56, 69].

The mortality in this group of patients was 30%. This high
mortality is in part due to inadequate diagnosis and improper
treatment. In 73% of patients, the cause of the bleed was
not appreciated until 4 months after the initial epistaxis.
Shirai et al. [69] reviewed the results of different surgical
procedures for the treatment of this condition. They con-
cluded that ligation of the internal carotid artery provided
the best results. In 1972, Konovalov et al. [57] reported
several patients in whom balloon occlusion of the cavernous
part of the internal carotid artery was used.
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