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Abstract
Introduction Contrast-induced encephalopathy is a rare and usually reversible entity due to the administration of iodinated
contrast. Clinical manifestations include cortical blindness, encephalopathy, seizures and focal neurological deficits.
Methods We report the case of a 56-year-old woman who developed global aphasia and right hemiplegia after a cerebral
angiography performed for a subarachnoid haemorrhage. A prompt brain MRI resulted negative, while CT scan revealed left
cerebral oedema with the cerebral sulci effacement. Complete recovery was observed in 10 days.
Discussion Diagnosis of contrast-induced encephalopathy requires a temporal correlation between neurological dysfunction and
administration of iodinated contrast. Usually, the symptomatology is transient with a full recovery within 48–72 h. The most
common symptom is cortical blindness, while other symptoms have been rarely reported. Only 20 cases previously reported
global aphasia and/or hemiplegia or mimed anterior circulation strokes. Prompt brain neuroimaging is essential in order to
exclude an alternative diagnosis that requires a distinct therapeutic approach.

Keywords Contrast-induced encephalopathy . Iodinated contrast . Reversible encephalopathy . Stroke mimics . Stroke
chameleons

Introduction

Contrast-induced encephalopathy (CIE) is a rare, acute and
usually reversible neurological entity associated with intra-
arterial administration of iodinated contrast. Risk factors seem
to be hypertension and renal failure. Clinical manifestations
include cortical blindness, encephalopathy, seizures and focal
neurological deficits. In most reported cases, the symptoms
are reversible and fatal encephalopathy has been rarely report-
ed [1].

Herein, we describe a patient who suffered from long-
lasting but fully reversible hemiplegia and global aphasia after
a brain angiography.

Case report

A 56-year-old right-handed woman has admitted to our emer-
gency department for acute onset of intense headache which
started in the previous 2 days. She had a history of migraine,
renal colic, smoking and previous heroin abuse 20 years ear-
lier. The brain CT scan showed a small interhemispheric
posterior-left parafalcine subarachnoid haemorrhage.

Cerebral angiography showed two small aneurysms in-
volving the left carotid siphon, the left posterior cerebral artery
and the left choroidal artery. After a collegial discussion be-
tween neurologists, neuroradiologists and neurosurgeons,
these aneurysms were considered incidental, so we decided
to treat them later.

Ten days after, a second cerebral angiography was per-
formed to exclude the presence of a third aneurism in the area
of the haemorrhage. A total of 70 ml of iomeprol (Iomeron®
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300 mg/ml) was administered during the procedure, and no
haemorrhage or vasospasm complicated the procedure.
However, at the end of the angiography, the patient developed
global aphasia and right hemiplegia.

A brain MRI with T2, FLAIR and DWI sequences was
immediately performed, excluding ischaemic or haemorrhagic
events (Fig. 1a). No artery occlusion, dissection or reversible
vasospasm was detected on the brain MRI angiography (Fig.
1d). A brain CT scan was performed 4 h later and revealed left
cerebral oedema with effacement of the cerebral sulci (Fig.
1b, c). The absence of oedema on MRI is likely due to execu-
tion time, immediately after cerebral angiography.

The next day she was subjected to cerebrospinal fluid
(CSF) examination showing 150 protein/mm3 and normal cell
count, and to electroencephalography negative for epileptic
seizures.

The diagnosis of CIE was performed, and the patient
started dexamethasone and compound sodium chloride injec-
tion to facilitate the elimination of the contrast agent. A brain
CT scan on day 2 showed resolution of cerebral oedema (Fig.
1e, f). The patient presented slow progressive neurological
improvement with complete recovery in 10 days.

Discussion

CIE is a well-known complication of cerebral angiography.
The diagnosis requires a temporal correlation (minutes to
hours) between administering iodinated contrast and symp-
toms and signs of neurological dysfunction. Usually, the

symptomatology is transient with a full recovery within 48–
72 h. Moreover, the diagnosis should not be attributable to
other pathological processes [2]. The presentation of CIE is
similar to embolic or haemorrhagic complications following
angiography. A prompt brain neuroimaging is instrumental to
exclude these alternative diagnoses that require a distinct ther-
apeutic approach. DWI images on MRI are important to dis-
tinguish cytotoxic from vasogenic oedema, in which diffusion
is normal or increased.

CIE’s pathogenesis is not completely understood but prob-
ably related to temporary disruption of the blood‑brain barrier
(BBB) after injection of iodinated contrast. Consequently,
hyperosmolality and direct neurotoxicity of contrast media
in the extracellular space could further result in cerebral
vasogenic oedema [1]. Our patient does not have any one of
the known risk factor for CIE; however, the recent subarach-
noid haemorrhage could have contributed to the BBB injury,
causing endothelial cell damage [3].

CIE has been reported following angiography of various
vascular territories (head and neck, coronary, thoracic, ab-
dominal, spinal) and following endovascular aneurysm treat-
ment; anyhow, it is more commonly associated with cerebral
or carotid angiography.

Many types of iodinated contrast agents are used, and in-
dependently of their osmolarity or ionic states can cause CIE.
There is no limit dose of iodinated contrast related to CIE, but
larger doses are considered a risk factor [4].

CIE’s most common symptom is cortical blindness, prob-
ably due to relatively higher permeability of the BBB in the
occipital cortex with respect to other areas [2]. Other

Fig. 1 Brain MRI (a) and MRA
(d) showing normal findings;
brain CT scan performed 4 h after
symptom onset (b, c) showing left
cerebral oedema with effacement
of the cerebral sulci; brain CT
scan performed 2 days after
symptom onset showing
resolution of cerebral oedema (e,
f)
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neurological symptoms, including hemiparesis or hemiplegia,
speech disturbance, loss of coordination, confusion, seizure
and coma, are rare [1]. Persistent deficits and fatal encepha-
lopathy have been rarely reported [1, 5].

Utz reported the first case involving also the anterior circu-
lation in 1988: A patient developed cortical blindness and left
hemiparesis as a complication of the abdominal aorta and
renal artery angiography with angioplasty [6]. To our knowl-
edge, only 20 cases previously reported global aphasia and/or
hemiplegia or mimicked anterior circulation strokes [7–26]
(Table 1).

The median age of these reported cases is 68.5 years (range
39–82), without prevalence of sex. Arterial hypertension is the
most common risk factor being present in 67% of patients,
24% present chronic kidney disease. In the majority of pa-
tients, aphasia, hemiparesis/hemiplegia or the combination
of two symptoms are reported. Clinical resolution is variable
from hours to 14 days, more frequently within 4–5 days. No
patient died, and clinical sequelae are described only in one
patient (retrograde amnesia).

Interestingly, recurrent CIE was described after a new ex-
posure to iodinated contrast [23] in some patients, whereas in
other cases, re-injection of contrast medium did not lead to
any consequence [27, 28]. The unknown risk of recurrence
may represent significant trouble in the management of such
patients. Our patient has two potentially treatable aneurysms,
so it is crucial to decide the adequate approach considering the
risk of CIE recurrence. In our case, after a collegial discussion,
we have decided to postpone the treatment of the residual
aneurysms, performing a brain MRI with MR angiography
in a month. Since the radiological picture was stable, we de-
cided not to treat the patient, continuing with strict follow-up
to evaluate a possible neuroradiological or surgical approach.

In conclusion, CIE is a rare complicat ion of
endovascular procedures due to iodinated contrast extrav-
asation. The low frequency and the variable presentation
of this event make the diagnosis difficult. The only way to
exclude alternative diagnoses is a prompt brain imaging,
crucial to recognize the treatable causes. In a few cases of
CIE, permanent neurological dysfunctions may occur; the
risk/benefit ratio in rechallenging patients with iodinated
contrast must be carefully evaluated, in particular in pa-
tients having presented the first episode of CIE.
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