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Contrast-induced encephalopathy
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ABSTRACT

Contrast-induced encephalopathy (CIE) is a rare complication of the intravascular application of a contrast
agent. CIE can be manifested by headache, cortical blindness, consciousness disorders, seizures, or focal
neurological deficit. Neurological symptoms are typically transient with temporary abnormal findings on a
brain scan. Urgent neuroimaging is important to obtain the correct diagnosis, especially in cases that require
an acute management and treatment. We present a case of CIE after a digital subtraction angiography of
the vertebral arteries in the patient with a symptomatic pre-occlusive stenosis of the posterior cerebral artery
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Introduction

Intravascular application of iodinated contrast agents is some-
times associated with a relatively rare complication such as neu-
rotoxicity. lodinated contrast agents are classified based on: os-
molality (high, low and iso-osmolar), ionicity (ionic, non-ionic)
and number of benzene rings (monomers, dimers). lonic contrast
agents have been used for diagnostic purposes for many years.
Intravascular application has been associated with many side ef-
fects (approximately in 15 %) attributable to their hyperosmola-
lity compared to non-ionic contrast agents with a lower osmola-
lity (3 %). Nowadays, non-ionic agents are used for intravascular
application (1).

Adverse reactions of the contrast agents are divided in to two
basic types: idiosyncratic (probably mediated by the release of va-
soactive substances such as: histamine, serotonin and complement
activation) and non-idiosyncratic (caused by a direct toxicity that
depends on the physical and chemical properties of contrast agent
such as: ionic state, osmolality, and iodine concentration). Idio-
syncratic (anaphylactoid) reactions typically manifest as: urticaria,
pruritus, nausea, vomiting, angioedema, bronchospasm, laryngeal
oedema, tachycardia, bradycardia, arrythmias, hypotension, pul-
monary oedema, or death. Non-idiosyncratic (non-anaphylactoid)
reactions include fever, nausea, vomiting, bradycardia, hypoten-
sion, vasovagal reactions, delayed reactions and contrast-induced
nephropathy (2, 23).
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Whether contrast-induced encephalopathy is a dose-dependent
reaction or occurs regardless of the dose is unclear (23, 25).

Case report

A patient was 57-year-old man with a medical history of arte-
rial hypertension, ischaemic stroke and diabetes type 2, who was
admitted for the planned endovascular treatment of pre-occlusive
posterior cerebral artery stenosis revealed by a computed tomog-
raphy angiography.

The clinical picture at the admission showed only a slight reflex
asymmetry and a mild cognitive deficit. Initial laboratory findings
(parameters of liver and kidney function, electrolytes, C-reactive
protein, blood glucose, blood cell counts and coagulation) were
normal and his blood pressure was 155/80 mmHg.

The procedure was performed transfemorally. Initial intra-
arterial heparin was administered as a 4000 IU bolus followed by
continual heparinization. Nimodipine was administered simulta-
neously. The patient received 400 ml iodixanol (Visipaque 320,
290 mOsm/kg H,O - non-ionic iso-osmolar dimer). An angiogram
confirmed the presence of a pre-occlusive stenosis of the right
posterior cerebral artery. Pre-dilation was performed prior to the
stent placement (Wingspan 4.5x20 mm). The further angiogram
revealed a residual stenosis after the stent had been positioned; the
patient received a bolus of eptifibatide following by a continuous
eptifibatide infusion. The final angiogram of the vertebrobasilar
circulation was normal, without signs of distal emboli, residual
stenosis, vasospasm, or dissection.

Directly after awakening from the anaesthesia, the patient
noted a bilateral vision loss. Neurological examination revealed
a bilateral blindness, oculomotor dysfunction (horizontal torsional
nystagmus) and deviation of the eyes to the right. An immediately
performed MRI (T1 weighted, T2 weighted, fluid-attenuated in-
version recovery, diffusion weighted imaging and gradient echo
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sequences) of the brain showed no acute pathological findings.
The three-dimensional time-of-flight MR angiogram visualised
normal blood flow with no re-stenosis or in-stent thrombosis.

Five hours after the end of the procedure, the patient experi-
enced nausea, vomiting, fever (above 38 °C) and epistaxis requiring
a nasal tamponade. On the following day, the patient developed
a qualitative and quantitative consciousness disorder (disorienta-
tion and somnolence, Glasgow Coma Scale 12 points). Laboratory
parameters showed an increased white blood cell count (varying
per day between values 10.2-12.7 x 10%1); the concentration of
C-reactive protein was normal.

On the third day after the intervention, the patient’s neurologi-
cal condition began to improve rapidly and, by 6 days after the
procedure, the symptoms had completely vanished. The patient
was treated with intravenous mannitol, antibiotics, and antipyre-
tics. Control MRI of the brain on day 20 was without changes
compared to the initial MRI.

Discussion

CIE has a variable presentation and is usually temporary and
reversible. A wide spectrum of clinical symptoms is known, in-
cluding focal neurological deficits, seizures, transient cortical
blindness, transient global amnesia, disturbances of conscious-
ness and even death (4-7, 24). Transient vision impairment was
first described in 1952 after a cerebral angiography with diodrast
(2-(3,5-diiodo-4-oxopyridin-1-yl) acetate or iodopyracet), an ionic
monomer (8). Several case reports describing similar symptoms
after the application of iodinated contrast agents have subsequently
been published (10-14).

The retrospective study of Yang et al (15) revealed that the
analysed patients, who had undergone cerebral angiography (with
ioversol) reported a vision impairment in 0.24 % of the cases. A
complete vision loss was experienced by 36.37 % of the patients
with a vision disorder. Transient cortical blindness was reported
as the most frequent manifestation of CIE. The highest incidence
was observed after an endovascular treatment of posterior circu-
lation aneurysms (2.9 %) (9).

Risk factors

The multicentric study of Li et al (16) compared a group of
patients, who developed cortical blindness after cerebral angio-
graphy (by ioversol) with the control group of patients, who
underwent cerebral angiography without complications. The
injection of a larger dose of contrast agent and administration
directly to posterior circulation were observed as risk factors.
Other authors reported a history of arterial hypertension, kidney
disorders or diabetes, all of which are diseases leading to mi-
croangiopathy and affecting contrast agent elimination, as risk
factors (25-27).

Radiological findings

Urgently performed CT of the brain in the patients, who de-
veloped CIE typically identified hyperdense areas, particularly in
the subarachnoid space. Cerebral oedema was observed in some
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cases. These radiological findings together with clinical signs of
neurological disorder subside within few hours to days (5, 7, 11,
14,16,17,18, 20,21, 34-36). The study of multiple cases of corti-
cal blindness after a cerebral angiography with non-ionic iodinated
contrast agents has reported the presence of MRI hyperintensities
in the parietooccipital region (19). Other case reports described
similar MRI findings in the patients with CIE, although the CT
images were normal (4, 12). Cortical blindness after cerebral angio-
graphy with iodixanol and normal MRI findings is isolated (22).
CIE after coronary angiogram by non-ionic contrast agents with
normal CT and MRI findings is also rare (3, 27, 30-33).

Pathophysiology of contrast agent’s neurotoxicity

Torvik and Walday (29) studied the neurotoxicity of contrast
agents. They assume that, after intra-arterial application, ionic
contrast agents can disrupt the blood-brain barrier (BBB) with
subsequent leakage of the agent into the brain tissue because of
hyperosmolality and a direct toxic effect on the vascular endo-
thelium. Non-ionic contrast agents (including iodixanol) are also
able to damage BBB, despite their low osmolality. Nikita et al (28)
studied the effect of iodixanol by using an in vitro model for inves-
tigating brain vessel autoregulation. The hypothesis that contrast
agents affect vessel tone has not been confirmed.

Therapy

No specific therapeutic strategy exists for CIE. Hydration
and symptomatic therapy such as: anticonvulsant and antipyretic
treatment under observation are recommended. Mannitol and cor-
ticosteroids have been applied in some cases. Symptoms and CT/
MRI findings resolve spontaneously without the need for specific
treatment. Prognosis is excellent and permanent damage rarely
occurs (9, 24).

Conclusion

Contrast-induced encephalopathy is an uncommon complica-
tion of cerebral as well as coronary and peripheral angiography.
We described here the first known case of the patient with CIE in
Slovak Republic. A brain scan and even MRI performed after the
onset of symptoms can be normal. Even though the specific treat-
ment is not known, the prognosis is excellent.
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