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Central Retinal Vein Occlusion After Treatment of
Cavernous Dural Arteriovenous Malformation

Masanori Hashimoto,' Akira Yokota,' Shigeaki Matsuoka," Yoshiki Tsukamoto,? and Jun-Ichiro Higashi®

We present a case of central retinal vein (CRV) occlusion
complicated by the embolization of the cavernous dural arte-
riovenous malformation (AVM) via the superior ophthalmic
vein, and we discuss the mechanism of CRV occlusion.

Case Report

A 21-year-old man was admitted to our hospital in December 1986,
with exophthalmos, conjunctival injection, mild abducens palsy, mild
retrobulbar pain, and bruit on the right. Digital subtraction angiogra-
phy (DSA) revealed a dural AVM of the right cavernous sinus portion
fed by meningeal branches of the right internal carotid artery (Fig.
1A) and external carotid artery. The superior ophthalmic vein, which
was markedly hypertrophic, was filled early in the arterial phase and
drained into the facial vein. An embolization of the internal maxillary
branch of the right external carotid artery was carried out with Ivalon

powder. The patient complained of sustained retrobulbar pain and
bruit, and angiographically the dural AVM remained unchanged with
feeding meningeal vessels from the right internal carotid artery.
Embolization of the right cavernous sinus via the dilated superior
ophthalmic vein was performed in August 1987. On carotid DSA, the
cavernous sinus was seen not to be filled after two large steel coils
(each 5 mm in diameter) and six smaller coils (each 3 mm in diameter)
were released into it through a polyethylene catheter. Eleven days
after the embolization, severe, persistent retrobulbar pain developed
suddenly on the right. Internal carotid DSA showed partial recanali-
zation of the dural AVM: patchy filling of the cavernous sinus, partial
filing of the posterior part of the superior ophthalmic vein, and
dilatation of the inferior ophthalmic vein (Fig. 1B). The facial vein,
which had been the main draining pathway of the orbit, was not
visualized, but intraorbital staining indicated marked venous stasis
(Fig. 1C). Ophthalmoscopic examination showed small multiple retinal
hemorrhages, and the arm-to-retina circulation time measured by
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Fig. 1.—A, Digital subtraction angiography (DSA) on admission shows a dural arteriovenous malformation (AVM) of cavernous sinus fed by meningeal
branches of right carotid artery. Superior ophthalmic vein (large arrow) is considerably hypertrophic and drains into facial vein (small arrow).

B and C, Right internal carotid DSA 11 days after embolization via superior ophthalmic vein shows partial recanalization of the dural AVM. Posterior
part of superior ophthalmic vein (large arrow) and dilated inferior ophthalmic vein (small arrow) are visualized in arterial phase (B). Facial vein is not

visualized, but intraorbital staining is marked in venous phase (C).
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means of fluorescein retinal angiography was prolonged, indicating
CRV occlusion. The intraocular pressure increased gradually because
of secondary glaucoma, and visual acuity has gradually deteriorated
so that, at 15 months after the recanalization, the patient is only able
to recognize hand movements 30 cm from the eyes.

Discussion

The treatment of a cavernous dural AVM is difficult, partic-
ularly when it is mainly fed by the meningeal branches of the
internal carotid artery. Recently, transvenous embolization via
the superior ophthalmic vein has been developed for such
cases [1]. However, such embolization may cause the simul-
taneous obliteration of the main draining route from the orbit,
such as the superior or inferior ophthalmic vein [2]. The most
serious symptom resulting from the impairment of the orbital
venous return is CRV occlusion [3], which is assumed to be
the result of disturbance of the retinal venous return and the
inflow of the retinal arterioles [4, 5].

In the present case, preoperative angiography showed that
the retinal and other orbital venous flows were directed to-
ward the facial vein through the superior ophthalmic vein with
a high venous back pressure from the cavernous sinus. After
the embolization of the arteriovenous fistula and the superior
and inferior ophthalmic veins, the venous return from the orbit
may have started to flow out anteriorly through anastomotic
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veins at a critical rate. When recanalization of the fistula
occurred after obliteration of the facial vein, the shunted
intraorbital blood stagnated, resulting in increased intraorbital
venous pressure. After this, both the elevation of the retinal
venous pressure and the disturbance of the retinal arterial
inflow may have caused the CRV occlusion.

Prevention of recanalization of the fistula is considered to
be most important for avoiding CRV occlusion, but no effec-
tive means of prevention is as yet known. Physicians must
be aware of this grave complication of embolization via the
superior ophthalmic vein, particularly when large shunting in
the fistula is suspected.
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