Superselective Embolization for Severe Traumatic Epistaxis Caused

by Fracture of the Skull Base
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Summary: Intractable epistaxis developed in a 13-year-old girl
after she fell down a flight of stairs sustaining facial fractures
and fracture of the skull base. Epistaxis was found to emanate
from a right ascending pharyngeal artery, which the authors
promptly and successfully embolized using polyvinyl alcohol
particles and microfibrillar collagen.
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We describe a patient with intractable epistaxis
due to skull base fracture who was treated with
superselective embolization. The bleeding ves-
sel—the ascending pharyngeal artery—was suc-
cessfully embolized near the bleeding point. The
purpose of this paper is to describe the impor-
tance of superselective embolization in patients
whose blood pressure continues to fall because
of intractable posterior epistaxis despite the ad-
ministration of continuous blood transfusion.

With the advent of digital subtraction angiog-
raphy (DSA) and the road mapping function, and
of highly flexible microcatheters (1, 2), it is pos-
sible to perform superselective angiography and
embolization quickly and safely. With these tools,
percutaneous embolization may be performed
more frequently to save the lives of patients with
intractable epistaxis caused by skull base fracture
as well as other causes.

Case Report

A 13-year-old girl was brought to Kitasato University
Hospital 30 minutes after falling down a flight of steps and
sustaining bilateral contusions of the forehead and orbits.
On admission, physical examination revealed massive bi-
lateral nasal bleeding. Computed tomography demon-
strated a fracture of the posterior wall of the left maxillary
sinus (Fig. 1), a fracture of the greater wing of the left
sphenoid bone, and blood in the left ethmoid, sphenoid,
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Fig. 1. X-ray computed tomography scan. Fracture of the
posterior wall of the left maxillary sinus (arrow) is clearly dem-
onstrated.

and maxillary sinuses. No brain contusion or other abnor-
mal intracranial findings were recognized. Anterior and
posterior nasal packing was applied but failed to stem the
nasal bleeding.

Thirteen hours after injury the epistaxis worsened, and
the decision was made to perform angiography and em-
bolization. Blood pressure and hematocrit, which on ad-
mission had been 140/80 and 43%, respectively, had fallen
to 100/50 and 29% by the time of catheterization despite
continuous blood transfusions.

The first angiographic films were of the left internal and
external carotid arteries because the clinical and radiologic
findings strongly suggested that the bleeding was from the
left side. However, no extravasation of contrast medium
was observed. DSA of the right external carotid artery was
then performed without delay; it clearly demonstrated
extravasation of contrast medium into the posterior nasal
cavity, but failed to define the bleeding vessel (Figs. 2A

Received November 14, 1991; revision requested February 10, 1992; revision received March 3 and accepted July 3.
! Department of Neurosurgery, Kitasato University School of Medicine, 1-15-1 Kitasato, Sagamihara, Kanagawa, Japan. Address reprint requests to

A. Kurata.

2 Department of Critical Care Medicine, Kitasato University School of Medicine, Sagamihara Kanagawa, Japan.
? Department of Radiology, Kitasato University School of Medicine, Sagamihara Kanagawa, Japan.

AJNR 14:343-345, Mar/Apr 1993 0195-6108/93/1402-0343 © American Society of Neuroradiology



344 KURATA

c D

AJNR: 14, March/April 1993

Fig. 2. A and B, Selective right external carotid arteriograms in early (A) and late (B) phases. Extravazation of contrast medium is

demonstrated (arrows).

C, Superselective right ascending pharyngeal arteriogram. Catheter tip is visualized (arrow) as is contrast extravasation.
D, Superselective superior pharyngeal branch arteriogram during embolization. Catheter tip is advanced more selectively (arrow) into

vessel.

E, Selective right external carotid angiogram after embolization. No extravasation is seen.

and 2B). This procedure was followed by superselective
angiography using the road mapping function. Internal
maxillary arteriography did not reveal the site of extrava-
sation; however, a catheter was immediately introduced
into the ascending pharyngeal artery, allowing the source
of the bleeding to be identified as the superior pharyngeal
branch of the right ascending pharyngeal artery (Fig. 2C).
A microcatheter was advanced distally in this vessel and
placed near the bleeding point. Embolization using polyvi-
nyl alcohol foam (300-600 microns) and aviten (microfi-

brillar collagen) was performed, resulting in immediate
cessation of contrast extravasation and epistaxis (Fig. 2D).
The result was complete occlusion of the proximal portion
of the superior pharyngeal branch of the right ascending
pharyngeal artery (Fig. 2E). Immediately prior to this pro-
cedure, the blood pressure fell from 100/50 to 72/40.
Following embolization, the blood pressure rapidly re-
covered to 140/60. Following this procedure, the patient
experienced no further epistaxis. Two months after admis-
sion, the patient was discharged, with a left seventh nerve
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palsy and bilateral eight nerve palsies due to skull base
fracture.

Discussion

Epistaxis associated with a skull base fracture
can occasionally become intractable. When nasal
bleeding continues despite anterior and posterior
nasal packing, angiography to detect the bleeding
point and embolization should be performed as
soon as possible. Duggan (3) reports one case of
intractable epistaxis due to skull base fracture.
He states that serial angiography with subtraction
techniques is effective for demonstrating active
bleeding because extravasation of contrast me-
dium is difficult to visualize on routine angio-
graphic films. In the present case, clinical and
radiographic evidence appeared to favor hemor-
rhage from the left side. However, selective DSA
of the right external carotid artery demonstrated
extravasation of contrast medium but failed to
indicate specifically the bleeding artery. However,
superselective DSA with a microcatheter and the
road mapping technique demonstrated precisely
the source of the bleeding. DSA of both internal
and external carotid arteries is necessary to de-
termine on which side the bleeding is occurring.
To identify precisely the bleeding artery, super-
selective DSA is indispensable.

Many authors (3-7) report that epistaxis often
occurs from the ethmoid branches of the
ophthalmic artery or the pharyngeal branches of
the maxillary artery. Other important contributing
vessels in addition to these are the vidian artery
and the capsular branch of the internal carotid
artery according to Lasjaunias (5). Branches of
the facial artery are likely to contribute if the
internal maxillary artery is occluded proximally.
However, no previous reports have implicated the
ascending pharyngeal artery as the source of
epistaxis.

The three pharyngeal branches (inferior, mid-
dle, and superior) of the ascending pharyngeal
artery supply the medial and paramedial mucosa
of the nasopharynx and oropharynx; they anas-
tomose across the midline with their contralateral
counterparts and ipsilaterally with their compan-
ion branches of the facial and maxillary arteries.
The superior pharyngeal branch also supplies the
bone and mucosa of the sphenoid sinus (Fig. 3).
The ascending pharyngeal artery may be an im-
portant cause of epistaxis, especially when the
latter is due to a skull base fracture.

In the present case, the bleeding was only from
the right ascending pharyngeal artery. To identify
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Fig. 3. Drawing of arterial supply to the nasopharyngeal wall,
ethmoid sinus, and sphenoid sinus. Key.—The internal carotid
system: 1, anterior ethmoid artery; 2, posterior ethmoid artery; 3,
capsular artery; 4, vidian artery. The ascending pharyngeal artery:
5, superior pharyngeal branch; 6, middle pharyngeal branch; 7,
inferior pharyngeal branch. The internal maxillary system: 8,
sphenopalatine artery. The facial artery: 9, superior labial artery.

the bleeding artery in cases of skull base fracture,
superselective DSA of the ascending pharyngeal
artery should be performed following that of the
internal maxillary artery. Embolization should be
performed as close to the bleeding point as pos-
sible to avoid complications such as cranial nerve
palsies. Also, superselective distal embolization
may possibly serve to stop the bleeding more
rapidly than proximal embolization which leaves
the risk of recurrent bleeding from anastomotic
channels distal to the embolization site.
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