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Abstract

A 62-year-old woman suffered transient cortical blindness during coil embolization for a saccular
aneurysm in the posterior circulation, with cerebral angiography using non-ionic contrast material.
Just before completion of the procedure, the patient showed abrupt onset of restlessness and blindness.
At this point 150 ml of contrast material had been injected into the left vertebral artery. Immediate
computed tomography showed persistence of contrast medium in the bilateral occipital lobes and part
of the left frontal lobe. Repeat angiography showed no evidence of embolism. Single photon emission
computed tomography obtained the next day showed decreased perfusion in the bilateral occipital
lobes. Magnetic resonance imaging on the third day showed multiple lesions in the bilateral occipital
lobes. Her vision was restored gradually. Transient cortical blindness may be associated with osmotic
disruption of the blood-brain barrier in the bilateral occipital lobes. Endovascular neurosurgeons must
be aware of this rare complication.
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Introduction

Transient cortical blindness is well known as a rare,
dramatic, but self-limiting complication of cerebral
angiography.5) Transient cortical blindness is
associated with transient reversible damage of the
blood-brain barrier (BBB) of the bilateral occipital
lobes by contrast medium, but is considered unusual
with non-ionic contrast materials. Endovascular
neurosurgery is used to treat an increasing number
of patients because of the minimum invasiveness, so
endovascular neurosurgeons must be aware of this
rare complication. Here we report a case of tran-
sient cortical blindness during embolization of an
unruptured intracranial aneurysm of the posterior
circulation using Guglielmi detachable coils (GDCs).

Case Report

A 62-year-old woman presented to our outpatient
department with a complaint of heavy feeling in the
left temporal region. She had no past history of

allergy or intoxication. Magnetic resonance (MR)
angiography demonstrated multiple intracranial
aneurysms. On her first admission to our hospital,
cerebral angiography was performed using 80 ml of
non-ionic contrast material ioversol for definite
diagnosis. Angiography revealed intracranial
aneurysms at the left vertebral artery (VA)-posterior
inferior cerebellar artery (PICA) junction, 4× 4 mm
in diameter, and at the bifurcation of the left middle
cerebral artery (MCA). She was discharged with no
neurological complication on the following day.

One month later, she was admitted again for
endovascular treatment of the left VA-PICA
aneurysm. Preoperative left vertebral angiography
was used to image the aneurysm in detail again
(Fig. 1A). Embolization was performed safely in
about 3 hours with complete obliteration of
aneurysm using four GDCs and the same contrast
medium. However, just before completion of the
procedure, when contrast material was injected into
left internal carotid artery, the patient suffered sud-
den onset of loss of vision and restlessness. At this
point 150 ml of contrast material had been injected
into the left VA. Computed tomography (CT) was
performed immediately, which showed the presence
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Fig. 1 Left vertebral angiograms before (A) and
after (B) endovascular treatment of a saccu-
lar aneurysm at the left vertebral artery-
posterior inferior cerebellar artery junction,
4× 4 mm in diameter. The patient com-
plained of complete blindness just before
the latter angiogram. Note that there is no
evidence for normal artery embolization
after the procedure.

Fig. 2 Computed tomography scans immediately
after the patient's complaint of blindness,
demonstrating significant contrast enhan-
cement of the bilateral occipital and
temporal lobes, and part of the left frontal
lobe.

Fig. 3 Single photon emission computed
tomography scans using 99mTc-hexamethyl-
propylene amine oxide on the second day
(A) and 17th day (B) after embolization.
Cerebral perfusion transiently decreased in
the bilateral occipital lobes and posterior
part of the bilateral temporal lobes, but had
improved on the 17th day.
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of contrast medium in the bilateral occipital lobes
and part of the left frontal lobe (Fig. 2). She reco-
vered her vision within one hour with conservative
therapy. However, subsequent vertebral an-
giography again caused the complaint of total
blindness. Repeat angiography showed no evidence
for arterial embolism (Fig. 1B).

After the procedure, she was treated conservative-
ly with hydration and administration of steroids.
Single photon emission computed tomography
(SPECT) with 99mTc-hexamethylpropylene amine
oxide (HMPAO) the next day showed decreased
perfusion in the bilateral occipital lobes (Fig. 3A).
MR imaging on the third day showed multiple
lesions in the bilateral occipital and parietal lobes
(Fig. 4A).

The patient regained vision gradually. On the 15th
day, examination detected incomplete left lower
quadrantanopsia and another irregular deficit on
the right. 99mTc-HMPAO SPECT on the 17th day
demonstrated improvement of cerebral perfusion in
the bilateral occipital lobes (Fig. 3B). MR imaging
with gadolinium enhancement on the same day
revealed significant reduction of the enhanced
lesions, which were limited to the bilateral occipital
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Fig. 4 Magnetic resonance images obtained on the
third day (A: fluid-attenuated inversion
recovery images) and 17th day (B: T1-
weighted images with gadolinium enhance-
ment) showing lesions in the bilateral
occipital lobes. Most of the lesions had
disappeared on the 17th day, but several
lesions remained enhanced within the
cerebral cortex.
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and parietal cortices (Fig. 4B). Three weeks after
embolization, the patient was discharged with
normal visual acuity, but the deficit persisted in the
visual field. Two months later she underwent
successful clipping of the left MCA aneurysm.

Discussion

Transient cortical blindness associated with non-
ionic contrast material is recognized as a rare com-
plication of cerebral/cardiac/brachial angiography,
myelography, and aortography.1,8,10,14–16,19) The inci-
dence of transient cortical blindness is as high as 1%
with cerebral angiography.5,17) However, the recent
introduction of non-ionic contrast materials is
considered to have significantly reduced the risk,
and this complication has become extremely rare.

The clinical features of cortical blindness are loss
of bilateral visual perception which may be denied
by the patient, normal optic fundi, normal light
reflex, and preservation of ocular motility.18) Tran-
sient cortical blindness associated with contrast
material occurs within minutes to 6 hours after
angiography. The duration of symptoms varies from
a few hours to several days.1,8,9,14,15) Therefore,
transient cortical blindness may go undiscovered if
resolution is rapid and the patient denies any visual

symptoms.9)

Transient cortical blindness is thought to occur
when an adverse reaction to the contrast material
results in osmotic disruption of the BBB.7,12)

Vasospasm, micro-embolism, and immunological
events have also been suggested as mecha-
nisms.2,5,6,12,16,17) The strength of the BBB is known to
vary within the central nervous system. The occipi-
tal cortex is considered to be the most vulnerable
region,4) because the BBB over the visual cortex is
believed to be incomplete.17) However, the exact
mechanism of neurotoxicity associated with con-
trast agents is still speculative. Brain CT in the acute
stage shows enhancement of the bilateral occipital
lobes, which clears within several hours.12,17,19)

Limiting the amount of dye is strongly recommend-
ed to minimize the risk of transient cortical
blindness.15) Hydration and intravenous administra-
tion of steroids are preferred as the initial treatment
despite the absence of clinical evidence.3,12)

In our case, CT performed immediately after the
endovascular procedure showed persistence of
contrast material in the bilateral occipital lobes and
the left frontal lobe. The SPECT findings of transient
cortical blindness as a complication of angiography
are not well characterized. In a similar case to ours,
99mTc-HMPAO SPECT on the following day revealed
decreased perfusion in the bilateral occipital
regions.11) These results strongly suggest that tran-
sient cortical blindness is associated with acute
phase SPECT evidence of reduction of perfusion in
the bilateral occipital lobes. The SPECT findings on
the 17th day suggested that the reduction of occipital
perfusion is actually transient and reversible. At
present no conclusive evidence has been established
about the SPECT characteristics of transient cortical
blindness induced by contrast medium.

Fluid-attenuated inversion recovery MR imaging
obtained after angiography depicted multiple high
intensity lesions. The greater part of the MR imaging
lesions had resolved within 16 days of the onset, but
the persisting lesions were still enhanced by
gadolinium contrast material on the 17th day. We
speculate that the former lesions could be catego-
rized as classical transient cortical blindness in
which the BBB is temporally malfunctioning due to
long-term exposure to contrast medium,13) whereas
in the latter lesions represented irreversible disrup-
tion of the BBB and neuronal elements. We assume
that the osmotic effect of the contrast material was
responsible for the disruption of the BBB, whereas
the toxicity of the contrast medium caused irreversi-
ble damage to the BBB and/or underlying neuronal
elements. Vertebral angiography immediately after
the onset of visual symptoms showed no evidence of
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microembolization or infarction, but these factors
cannot be totally excluded.

The recent trend for less invasive surgery and use
of GDCs has promoted the use of endovascular
neurosurgery. Nowadays, many neurosurgeons
prefer embolization to direct clipping surgery for
intracranial aneurysms, especially in the posterior
circulation. However, endovascular neurosurgeons
need to be aware that repeat vertebral angiography
carries the risk of transient cortical blindness, as a
larger number of patients are exposed to the risk of
neurological complications including transient
cortical blindness.
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