Case Reports

Acute visual loss in an orbital arteriovenous malformation

Yin Niu, MD, Hongping Miao, MD, Gang Zhu, MD, PhD, Zhi Chen, MD.

ABSTRACT
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Arteriovenous malformations (AVMs) of the orbit
are rare and are thought to be congenital. They can
grow slowly or in a delayed fashion after a prolonged
period of quiescence if there is a hemodynamic
balance between the in-flow and the out-flow vessels.
However, once the balance is destroyed, orbital AVMs
may cause acute visual deterioration. We report a
17-year-old male with orbital AVM, and discuss
the mechanism and the management of acute visual
deterioration in this setting. Angiography revealed
an orbital AVM with obvious drainage obstruction
and serious orbital congestion, due to the disruption
of the balance. He had no vision improvement
although treated successfully with radical transarterial
embolization. The worsening of drainage obstruction
could alter the hemodynamic flow and lead to acute
visual deterioration. Early and exact diagnosis and
complete transarterial embolization therapy are

important before the hemodynamic imbalance.
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emodynamically, arteriovenous malformations

(AVMs) are connected to in-low and out-flow
vessels of the normal vascular system. Arteriovenous
malformations of the orbit commonly present proptosis,
followed by chemosis, and periocular pain.' Acute visual
loss of the orbital AVMs is rare, with only one case
reported in 1993.> We present a unique patient with
acute visual deterioration due to venous congestion
without obvious drainage, in which early and exact
identification of the hemodynamic imbalance may be
necessary to avoid irreversible visual impairment.

Case Report. A 17-year-old man was referred to
our office with a 3-year history of pulsating proptosis
with pain, and 10 days of rapid visual loss. There was no
history of orbital trauma or family history of vascular
disorders. Ten days before presentation to our hospital he
had 4 mm of nonaxial proptosis of the right eye without
visual loss. Following this, his vision became blurred
upon awakening and continued to worsen throughout
the day. After treatment for infectious conjunctivitis in a
local clinic, he still had impaired vision. On admission,
physical examination demonstrated proptosis, restricted
extraocular movements in all directions, and complete
loss of vision in the right eye. No bruits were audible
over the right orbit. Intraocular pressure was normal
(right eye, 13.8 mm Hg; left eye, 13.7 mm Hg, by
Goldmann applanation tonometer, GAT). The visual
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Figure 1 - Computed tomographic angiography scan showing vascular
lesion in the retrobulbar fat without hemorrhage consistent
with an orbital arteriovenous malformation (arrow).

evoked potential (VEP) examination showed the P100
wave absent in the right eye. A computed tomographic
angiography scan revealed AVM in the retrobulbar fat
without obvious hemorrhage (Figure 1). Angiography
revealed a right-sided orbital AVM fed by the right

ophthalmic artery, and out-flow venous obstruction
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Figure 2 - Right internal carotid artery (ICA) angiograms showing: A)
lateral view of the arterial phase demonstrating an orbital
arteriovenous malformation (AVM) (arrow), the main supply
to this AVM is from the right ophthalmic artery via a branch.
B) Capillary phase of the right ICA angiogram showing obvious
slowing of the out-flow venous of orbital AVM (arrow).
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without retrograde drainage through the superior
ophthalmic vein, inferior ophthalmic vein, or facial
vein. There was severe congestion with slow flow around
the orbital area (Figures 2A & 2B). For endovascular
treatment, a GF Launcher catheter was placed in the
right internal carotid artery. A microcatheter was
superselectively navigated into the proper feeders
arising from the distal ophthalmic artery. Superselective
angiogram showed the anterior part of the AVM with
flow controlled in the feeder (Figure 3A). Twenty percent
Glubran (GEM, Viareggio, Italy) was injected from the
microcatheter wedged into the feeders for embolization.
Angiography immediately after the procedure showed
complete occlusion of the AVM (Figure 3B). After the
operation, his proptosis and chemosis resolved rapidly
without vision improvement. The VEP still showed
the P100 wave absent in the right eye. After 3 months
follow-up, the vision had no obvious improvement, the
intraocular pressure was normal, there was no proptosis,
and no conjunctival chemosis.

Discussion. Orbital AVMs are considered to
be congenital and derived embryologically from the
arterial system, the venous system, or both. Based on

Figure 3 - Angiograms showing A) lateral view, obtained after a
microcatheter (arrow) was advanced into the proper feeder
and selective injections were performed. B) Right internal
carotid artery angiogram showing complete occlusion of the

arteriovenous malformation (arrow).
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location, they may be classified into 3 types: purely
orbital, orbital and periorbital, and orbital with retinal
or cerebral AVMs. The purely orbital AVMs are more
common (26 of 36 reviewed cases [72%] by Warrier et
al). Orbital AVMs are lesions of the vasculature that
develop blood flow directly from the arterial system
(in-flow) to the venous system (out-flow) without
passing through a capillary system. The most common
presenting feature is proptosis, followed by chemosis,
and periocular pain without sudden visual deterioration
if there is a hemodynamic balance between the in-flow
and the out-flow vessels. Acute visual loss with orbital
AVMs has rarely been reported. Chakrabortty et al?
reported one case that presented with rapid visual loss
in 1993, and considered the causes of the rapid visual
deterioration to be compression of the optic nerve and
massive AVM invasion of the optic nerve. Thus far, the
mechanism of visual deterioration of orbital AVMs
was commonly thought to be optic nerve or retinal
ischemia, increased intraocular pressure, shunting of
arterial blood, or mass effect.*

In the present case, angiography revealed obstruction
of the venous out-flow of the orbital AVM without
obvious drainage through the superior ophthalmic
vein, inferior ophthalmic vein, or facial vein, and
severe congestion with slow flow around the orbital
area. The patient presented with the same symptoms as
previous cases of orbital AVMs,”” including progressive
pulsating proptosis and pain because of the free
drainage before visual loss. Accordingly, we speculated
that the hemodynamic balance between the in-flow
and the out-flow vessels was maintained before visual
loss with the free drainage. Additionally, acute visual
deterioration of the orbital AVM may be caused by the
disruption of the hemodynamic balance and serious
orbital congestion, which was not only due to the
worsening of drainage obstruction, but also due to the
high-pressured orbital venous reflux.®

Diagnosis of orbital AVMs is based on angiographic
findings highlighting the in-flow arteries, a
malformation, and the out-flow vessels. The observations
of this case suggest that the state of hemodynamic
balance between the in-flow and the out-flow vessels
should be identified early and imminently in AVMs of
the orbit. The diagnosis can be assisted by clinical history
and noninvasive tests, such as computed tomographic
angiography, Doppler studies, and MRI to highlight
the hemodynamics of the lesions.

The most common approach involves preoperative
angiography followed by surgical resection with or
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without embolization. Laser therapy, percutaneous
embolization, and radiation therapy are also potentially
viable treatment options.” Recently, with the rapid
advancement of endovascular techniques, Sato et
al” reported an orbital AVM successfully treated by
radical transarterial embolization, and reported that
transarterial embolization can be considered as one of
the radical treatments for orbital AVMs. In our case,
the malformation was also radically extirpated via
transarterial embolization. Unfortunately, only the
symptoms of proptosis and chemosis resolved rapidly,
despite attempts to save his vision after successful
treatment by radical transarterial embolization with
glue.

In conclusion, this case suggests that worsening of
the drainage obstruction could alter the hemodynamic
flow and lead to acute visual deterioration of
orbital AVMs. Early and exact identification of the
hemodynamics of AVMs, with drastic removal via
transarterial embolization before the hemodynamic
balance is disrupted is necessary, or visual improvement
may be impossible.
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