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Abstract

BACKGROUND

Contrast-induced encephalopathy (CIE) is a rare transient, reversible abnormality
in the structure or function of the nervous system caused by the intravascular use
of contrast agents. CIE can present with a range of neurological manifestations,
including focal neurological deficits (hemiplegia, hemianopia, cortical blindness,
aphasia, and parkinsonism) and systemic symptoms (confusion, seizures, and
coma). However, if not accurately diagnosed and treated in a timely manner, CIE
can cause irreversible damage to patients, especially critically ill patients.

CASE SUMMARY

A male in his 50 s, 2 h after digital subtraction angiography, had a progressive
disorder of consciousness, mixed aphasia, bilateral pupillary sluggish light reflex,
and right limb weakness. Seven hours after the procedure, he developed
unconsciousness, high fever (39.5 °C), seizures, hemiplegia, neck stiffness (+), and
right Babinski signs (+). computed tomography (CT) findings 2 h postprocedure
were very confusing and led us to misdiagnose the patient with subarachnoid
hemorrhage. Brain CT was performed again 7 h after the procedure. Compared
with the CT 2 h after the procedure, the CT 7 h after the procedure showed that
the manifestations of subarachnoid hemorrhage in the left cerebral hemisphere
had disappeared and were replaced by brain tissue swelling, and the cerebral
sulci had disappeared. Combined with the clinical manifestations of the patient
and after the exclusion of subarachnoid hemorrhage and cerebrovascular
embolism, we diagnosed the patient with CIE, and intravenous fluids were given
for adequate hydration, as well as mannitol, albumin dehydration, furosemide
and the glucocorticoid methylprednisolone. After 17 d of active treatment, the
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patient was discharged with no sequelae.

CONCLUSION

CIE should be taken seriously, but it is easily misdiagnosed, and once CIE is diagnosed, rapid,
accurate diagnosis and treatment are critical steps. Whether a follow-up examination using a
contrast agent can be performed should be closely evaluated, and the patient should be fully
informed of the associated risks.

Key Words: Contrast agents; Diagnosis; Encephalopathy; Mechanisms; Treatment

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Contrast-induced encephalopathy (CIE) is a rare disease induced by the injection of contrast
agents. In this case, unilateral CIE was caused by a long time of internal carotid arteriogram on left side
and a large amount of contrast agent. The onset was misdiagnosed as subarachnoid hemorrhage at an early
stage, and he was discharged without sequelae after 18 d of diagnosis and treatment of CIE. The main
treatment measures are corticosteroids, dehydration and diuresis, and adequate hydration. Rapid, accurate
diagnosis and treatment are critical steps. Whether the follow-up examination using contrast agent can be
done should be closely evaluated and fully informed.
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INTRODUCTION

Contrast-induced encephalopathy (CIE) is a rare, transient, reversible abnormality in the structure or
function of the nervous system caused by the intravascular use of contrast agents. It can present with a
range of neurological manifestations, including focal neurological deficits (hemiplegia, hemianopia,
cortical blindness, aphasia, and parkinsonism) and systemic symptoms (confusion, seizures, and coma)
[1,2]. In general, the severity of the clinical manifestations of CIE varies, ranging from mild headache
symptoms to severe clinical manifestations such as coma and even death. We report a case of severe
unilateral contrast-induced encephalopathy characterized by acute unilateral hemispheric neurological
dysfunction. The incidence of CIE is less than 1%, and unilateral concentration of lesions is less
commonly reported. Compared with bilateral lesions, unilateral lesions are more confusing and need to
be distinguished from subarachnoid hemorrhage and cerebrovascular embolism or spasm. This case is
special in that the lesion was concentrated on one side (left side), the symptoms lasted for a long time,
and the condition was misdiagnosed during the initial course of treatment. Our report aims to improve
the awareness of this condition so as to provide early diagnosis and active treatment and effectively
prevent the occurrence of irreversible damage to patients.

CASE PRESENTATION

Chief complaints
A male in his 50 s was admitted to the hospital because of “headache for 1 d”.

History of present illness

The patient had episodic headache 1 d before without obvious causes. At that time, he recorded his
blood pressure at 178/100 mmHg, and he took “valsartan”. He had no rotatory vision and no nausea or
vomiting.

History of past illness

A middle-aged male with a 10-year history of hypertension who was taking “valsartan” orally for
treatment. He had a 3-year history of diabetes and was treated with oral “metformin” with unknown
glycemic control.
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Figure 1 Angiography of the intracranial aneurysm. A and B: The right middle cerebral artery aneurysm; C and D: Digital subtraction angiography showing
the left internal carotid artery terminal aneurysm.

JBaishideng®

Personal and family history
The patient and his family had no relevant medical history.

Physical examination

Vital signs: R 22 times/min P 90 times/min H 170 cm T 36.2 °C W 75 kg BP 118/81 mmHg. The patient
was conscious, with fluent speech and equal-sized and round pupils with a diameter of 3 mm. The
presence of light reflex, flexible eye movements in all directions, bilateral nasolabial fold symmetry, and
tongue protrusion to the left was noted. Other cranial nerves were normal. His limb muscle strength
was grade 5 and muscle tension was acceptable, tendon reflexes (++), and bilateral pathological signs
were negative. His sense of depth and lightness was normal, and motor function was normal.

Imaging examinations

Digital subtraction angiography (DSA) confirmed the diagnosis of a middle cerebral artery aneurysm
(Figure 1). Two hours later, the patient suddenly had slurred speech, accompanied by right limb
weakness. An emergency CT scan (within 15 min of onset) showed that the density of the interhemi-
spheric cistern, the left fissure cistern, and the left part of the sulcus was increased (Figure 2).
Subarachnoid hemorrhage was considered first and treated accordingly. Seven hours after DSA, the
patient’s condition significantly deteriorated, and the nervous system examination findings are shown
in Table 1. A re-examination of the brain computed tomography (CT) showed significant changes: the
temporal, parietal, and occipital lobes of the brain were swollen, the high-density shadows in the sulci
and gyri had disappeared, and the sulci and gyri had become shallow and disappeared (Figure 2).

FINAL DIAGNOSIS

The patient was diagnosed as contrast-induced encephalopathy.

TREATMENT

CIE was considered at this time, and then the patient was given intravenous fluid for full hydration,
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Table 1 Patient’s nervous system physical examination during hospitalization

Preoperative 2 h after 7h 3d 6d On discharge
DSA
Vital signs R 22 times/min; P 90 High fever (39.5 °C)
times/min; H170 cm; T
36.2 °C; W 75 kg; BP
118/81 mmHg
Nervous The patient was conscious, He suddenly =~ He developed His consciousness The patient The patient was conscious
system with fluent speech and had slurred unconsciousness, gradually improved, he was clearly and in good spirits. He
examination equal-sized and round speech, high fever (39.5 °C), was able to open eyes conscious, had fluent speech. Both
findings pupils with a diameter of ~ accompanied  seizures, voluntarily, and he could  but his pupils were of equal size
3 mm. The presence of by rightlimb  hemiplegia of the answer simple questions speech was and were round, 3 mm in
light reflex, flexible eye weakness right limb, neck even though he was not still not diameter. The presence of
movements in all stiffness (+), and fluent in speech. His fluent. The the light reflex, flexible eye
directions, bilateral right Babinski signs  pupils were equal in size ~ seizures did ~ movements in all
nasolabial fold symmetry, +) and round, with a not recur.The directions, bilateral
and tongue protrusion to diameter of 3 mm. His muscle nasolabial fold symmetry,
the left was noted. Other light reflex was sluggish,  strength of and tongue protrusion to
cranial nerves were his eyes moved flexibly in  the healthy the left (same as prepro-
normal. His limb muscle all directions, and his limb cedure) was noted. The
strength was grade 5 and bilateral nasolabial folds recovered to  remaining cranial nerves
muscle tension was were symmetrical. His grade 4 were not (see exception).
acceptable, tendon reflexes muscle tension of the four The muscle strength of the
(++), and bilateral limbs was acceptable, the limbs was grade 5, the
pathological signs were left limb movement was muscle tension was
negative. His sense of acceptable, the right limb acceptable, the tendon
depth and lightness was muscle strength was grade reflex (+), and the bilateral
normal, and motor 3, tendon reflexes (+), and Babinski signs were
function was normal right pathological signs (+) negative

DSA: Digital subtraction angiography; R: Respiratory; P: Pulse; H: Height; W: Weight; BP: Blood pressure.

DOI: 10.12998/wjcc.v11.i10.2260 Copyright ©The Author(s) 2023.

Figure 2 Computed tomography of the brain before and 2 h and 7 h after the procedure. A: The normal occipital lobe of the left cerebral hemisphere
on the preprocedure computed Tomography (CT); B: The increased density of the interhemispheric cistern, left fissure cistern and part of the left sulcus on CT 2 h
after digital subtraction angiography (DSA); C: Seven hours after DSA, indicating the swelling of the left frontal, temporal, parietal and occipital lobe brain tissue, the
disappearance of the high-density shadow of sulci and gyri, the shallow appearance of the sulci and gyri, and the higher density of the left cerebral hemisphere than
the right cerebral hemisphere.

including 20% mannitol 250 mL Q6H, albumin 10 g bid for dehydration and furosemide 20 mg bid to
accelerate the excretion of contrast media and reduce cerebral edema; the glucocorticoid methylpred-
nisolone 40 mg bid was given to protect the blood-brain barrier. However, the patient was still restless,
with limb convulsions and grand mal seizures. After intravenous injection of diazepam 10 mg, the
seizures stopped; continuous intravenous pump dexmedetomidine was continued, and continuous
intravenous pump sodium valproate 1.2 g was added to combat epilepsy symptoms.
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OUTCOME AND FOLLOW-UP

Three days after the treatment, the patient’s consciousness gradually improved, and the nervous system
examination findings are shown in Table 1. A repeat cranial CT showed that the swelling of brain tissue
was significantly reduced, and there was no significant difference in the density of the bilateral cerebral
hemispheres (Figure 3). On the 6™ d, the patient was clearly conscious, but his speech was still not
fluent, and his muscle strength level was 4. On the 17" d, there was no obvious abnormality in cranial
magnetic resonance imaging (MRI) examination (Figure 3). When the patient was discharged on the 18*
postprocedure day, there were no sequelae.

DISCUSSION

The first documented case of CIE was reported in 1970, and the patient presented with transient cortical
blindness after coronary angiography|[3]. According to a systematic review published in December 2020,
the total number of CIE cases recorded after coronary angiography was 75[4].

It has been reported in the literature that contrast-induced encephalopathy usually occurs 2-12 h after
the injection of contrast agent and disappears within 24-72 h, with a reported incidence of 0.06%[5]. Our
department has conducted more than 3000 DSA procedures, and this is the first case of CIE. The
pathogenesis of contrast-induced encephalopathy is still unclear, and potential mechanisms include: (1)
Blood-brain barrier disruption: Normally, iodine compounds do not cross the blood-brain barrier. It is
speculated that the integrity of the blood-brain barrier is destroyed during CIE, and the contrast agent
penetrates into the central nervous system[6,7]; (2) neurotoxic effects: The blood-brain barrier is
destroyed, and the contrast agent extravasation and direct stimulation of nerve cells caused by it led to
neurotoxicity; however, the mechanism of the direct toxicity of contrast agents to neurons has not been
elucidated; and (3) iodinated contrast agents can promote transient vasoconstriction. Animal studies
have shown that iodinated contrast agents can increase the release of endothelin from endothelial cells
and reduce the production of nitric oxide[8].

The clinical manifestations of CIE vary in severity, ranging from mild headache symptoms to severe
clinical manifestations such as coma and even death. The clinical manifestations of CIE reported in the
literature include transient cortical blindness and neurological symptoms such as restlessness, visual
hallucinations, and deafness. Physical examination shows delirium state, increased muscle tone, tendon
hyperreflexia, and positive pathological signs.

Based on the CT 2 h after DSA, we misdiagnosed the patient with subarachnoid hemorrhage (SAH).
The disturbance of consciousness rapidly and progressively worsened 7 h after DSA. To exclude
increased bleeding, new intracranial hemorrhage and cerebral infarction, the cranial CT was re-
examined, and CIE was confirmed. Subarachnoid hemorrhage-like changes on CT in CIE have not been
reported before. CIE imaging contrast enhancement, bleeding 40-60 (HU), CIE 100-300 (HU). MRI: T2,
DWI and FLAIR high signal, MRI-derived apparent diffusion coefficient (ADC) in acute ischemic stroke
ADC decreased, normal in CIE, can serve to differentiate from intracranial hemorrhage[9]. The
diagnosis of CIE has to be based on both clinical symptoms and neurological signs: It appears within
minutes to hours after the injection of an iodinated contrast agent. It usually recovers completely within
48-72 h. Other pathological processes, such as cerebral ischemia, etc., should be excluded. In this case,
the neurological deficit lasted for a significantly longer time, and the symptoms began to resolve on the
3 d after DSA. On the 6 d, there was still a lack of fluency in speech and poor calculation skills, but
there were no sequelae at the 3-mo follow-up.

In this case, the lesions in this patient were mainly concentrated on the left side. This patient was a
male with a history of hypertension, hyperlipidemia, and diabetes. Combined with intracranial
aneurysm, the patient is prone to blood-brain barrier damage and belongs to the CIE risk group. In
addition to common risk factors, the surgeon considered that the procedure time of angiography on the
left side was longer than that on the right side, and the amount of contrast agent used was higher than
that on the right side.

The patient did not undergo further interventional therapy for the aneurysm after DSA. Regarding
the risk of CIE recurrence, Law reported a patient with binocular vision impairment following a
previous cardiac catheterization who was prescribed antihistamines and corticosteroids as prophylaxis
before a second procedure, but seizures and hemianopia occurred after the second angiography using
iodixanol; these symptoms resolved after 24 h[10]. Spina reported a 65-year-old man with transient limb
weakness after angiography. After a second coronary angiography two years later, he showed complete
aphasia postprocedure despite preprocedure corticosteroids[11]. However, patients with a previous
history of CIE who undergo repeat cardiac catheterization without adverse reactions after limiting the
amount of contrast agent used and providing adequate hydration have also been reported. Therefore,
the relevant reports show inconsistent conclusions on the recurrence of CIE.
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CONCLUSION

In view of the large number of procedures in which contrast agents are used every year worldwide, CIE
should be taken seriously. In patients with neurological and psychiatric symptoms after angiography,
the possibility of CIE needs to be considered, but CIE must be distinguished from acute cerebrovascular
accidents, including subarachnoid hemorrhage. Treatment measures include mainly corticosteroids,
dehydration and diuresis, and adequate hydration. Patients with a history of contrast-induced enceph-
alopathy should be carefully evaluated before any subsequent intravascular injection of contrast media
and should be fully informed of the relevant risks.

DOI: 10.12998/wjcc.v11.i10.2260 Copyright ©The Author(s) 2023.

Figure 3 Computed tomography 3 d after digital subtraction angiography and magnetic resonance imaging 17 d after digital subtraction
angiography. A: The brain computed tomography (CT) 3 d after digital subtraction angiography (DSA), which showed that brain tissue swelling in the left cerebral
hemisphere was significantly reduced, and there was no significant difference in the density of bilateral cerebral hemispheres; B-E: Brain magnetic resonance

imaging re-examination 17 d after DSA. The signals of T1, T2, and diffusion-weighted imaging in bilateral brain tissues were symmetrical without significant
differences.
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