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Abstract
Neurotoxicity is an infrequent adverse reaction to 
iodinated contrast agents. Contrast induced neurotoxicity 
following coronary angiogram is very rare. Renal disease 
is a risk factor for contrast induced neurotoxicity. We 
report a case of contrast induced neurotoxicity following 
coronary angiogram and intervention using Iohexol 
(Omnipaque 350) in an end stage renal disease patient 
on peritoneal dialysis who had prior exposure to iodinated 
contrast without any adverse reaction. Hemodialysis had 
to be initiated for rapid removal of the contrast agent with 
subsequent complete resolution of neurological deficits. 
This case highlights the need for interventionalists to 
be aware of an important adverse reaction to iodinated 
contrast agents, especially in individuals with renal 
dysfunction, and that neurotoxicity is a possibility even 
with prior uneventful exposures. The role and timing of 
hemodialysis in contrast induced neurotoxicity in patients 
with chronic kidney disease and in those without chronic 
kidney disease needs further deliberation. 
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Core tip: Contrast induced neurotoxicity following 
coronary angiogram is very rare. Interventionalists 
should be aware of this rare complication especially in 
patients with end stage renal disease (ESRD). Iodinated 
contrast media can be effectively removed from the 
blood by dialysis. Hemodialysis is a better modality for 
rapid removal of contrast agent compared to peritoneal 
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dialysis. Hemodialysis should be considered in life-
threatening adverse reactions when supportive care 
alone is not sufficient. More studies are needed to 
further delineate the role and timing of hemodialysis 
following coronary angiogram and the optimal dosage 
of contrast media in ESRD patients to prevent this 
infrequent but potentially life threatening adverse 
reaction.
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INTRODUCTION
Iodinated contrast agents are an important tool in 
medical practice. It is estimated that nearly 75 million 
doses are administered worldwide every year[1]. 
Modern iodinated contrast agents are mostly nonionic 
and low osmolar (2-3 times the osmolality of serum) 
or iso-osmolar (same osmolality of serum). They are 
safe and adverse reactions, when occur, are mild and 
self-limiting but serious and life threatening reactions 
can occur occasionally[2]. Here we describe a case of 
contrast induced neurotoxicity (CIN) following coronary 
angiogram in a patient with end stage renal disease 
(ESRD).

CASE REPORT
A 44-year-old African American female with coronary 
artery disease, hypertension, severe functional 
mitral regurgitation, ESRD on peritoneal dialysis, 
status post failed renal transplant on slow taper of 
immunosuppressants and diabetes mellitus type 2, 
was admitted for unstable angina. A month prior to 
this presentation patient had undergone a diagnostic 
right and left heart catheterization revealing 70% 
stenosis of first obtuse marginal branch and 80% 
stenosis of mid right coronary artery. Seventy ml of 
Iohexol (Omnipaque 350), a low-osmolar nonionic 
contrast media, had been used during the procedure. 
A coronary angiogram with percutaneous coronary 
intervention was planned. Three days prior to the 
cardiac intervention, a computerized tomography 
(CT) of abdomen and pelvis with and without con
trast was performed for evaluation of hematuria. 
Seventy milliliter of Iodixanol (Visipaque 320), an iso-
osmolar nonionic contrast media, was used. Patient 
tolerated this without any untoward events. Three 
days later patient underwent coronary angiogram and 
percutaneous intervention with drug eluting stent to 
first obtuse marginal branch of left circumflex and right 
coronary artery. Around 190 mL of Iohexol (Omnipaque 

350) was used during the procedure. Patient tolerated 
the procedure without any immediate complications but 
within few hours developed headache with left sided 
weakness. A non-contrast head CT, four hours after the 
coronary intervention, showed extensive intravascular 
contrast with cortical staining, primarily over the right 
cerebral hemisphere and left cerebral hemisphere 
watershed territories (Figure 1). No other acute 
abnormalities were noted. Subarachnoid hemorrhage 
was considered unlikely and the clinical picture was 
considered likely secondary to contrast induced 
neurotoxicity. Supportive care and manual peritoneal 
dialysis exchanges were initiated. During this process, 
patient became more encephalopathic with subsequent 
seizure like activity. Antiepileptic medications, 
lorazepam and levetiracetam, were given to control 
seizures. Patient was transitioned to hemodialysis for 
rapid removal of contrast agent. A magnetic resonance 
imaging (MRI) of the brain taken 24 h after the 
coronary intervention showed hyperintense cortical 
signal on T2, fluid attenuated inversion recovery (FLAIR) 
and diffusion weighted images throughout the right 
greater than left cerebral hemisphere (Figure 2). No 
definite restricted diffusion was observed. There was 
mild mass effect without hemorrhage or herniation. 
An electro encephalogram was negative for seizure 
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Figure 1  Non-contrast head computerized tomography showing extensive 
intravascular contrast with cortical staining, primarily over the right 
cerebral hemisphere. 

Figure 2  Magnetic resonance imaging fluid attenuated inversion recovery 
image showing hyperintense cortical signal of the cerebral hemispheres.



activity. These findings were considered consistent 
with contrast induced neurotoxicity (CIN). Supportive 
care and hemodialysis were continued for the next 
three days with gradual improvement and complete 
resolution of neurological abnormalities. Patient was 
transitioned back to peritoneal dialysis and discharged 
from the hospital in stable condition. Repeat imaging 
was not performed prior to discharge.

DISCUSSION
CIN is an infrequent adverse reaction to iodinated 
contrast agents. Intraarterial and neurointerventional 
procedures are more commonly associated with CIN[3]. 
CIN following coronary angiogram is very rare and the 
reported incidence is 0.06%[4]. This adverse reaction 
following coronary angiogram using Iohexol has 
been noted before[5]. All types of iodinated contrast 
agents irrespective of their ionic state or osmolality 
can cause CIN[3]. Neurological deficits are either focal 
or global. The exact etiology of CIN is unclear. Prior 
and subsequent exposure may not cause the same 
complication[4]. It is considered to be an idiosyncratic 
reaction to the contrast agent. An intact blood brain 
barrier is impermeable to contrast agents under 
normal conditions. Direct chemotoxic effects and 
hyperosmolality result in increased permeability of 
blood brain barrier and resultant cerebral edema, and 
also the possibility of increased hydrostatic pressure 
transmitted during neurointerventional procedures 
and subsequent changes in cerebral autoregulation 
predisposing to contrast extravasation has also been 
postulated[4,6]. Symptoms range from headache to 
seizures, hemiparesis, ophthalmoplegia, transient 
global amnesia, and transient cortical blindness. 
Neurological deficits are mostly transient but could also 
be persistent, especially with ophthalmic involvement[3,4]. 
Symptoms appear within 2 to 12 h of contrast injection 
and usually resolve in 24 to 72 h[7]. Imaging studies 
are recommended to rule out thromboembolic or 
hemorrhagic complications. Unenhanced CT images 
may be normal or show combination of poorly localized 
cortical and or subcortical enhancement, cerebral 
edema, and hyperdensity in the subarachnoid space 
similar to subarachnoid hemorrhage. MRI imaging may 
demonstrate hyperintense areas on T2, FLAIR, and 
diffusion weighted images[5]. Risk factors for CIN include 
renal disease, hypertension, and route, number of 
administration, and duration of exposure[3,7]. Larger 
dose of contrast is considered a risk factor but CIN 
has been reported even with very small doses[4]. 
Kocabay et al[3] recommend a maximum of 170 mL 
contrast agent for coronary angiograms to prevent 
CIN but none of the patients in their case series had 
ESRD. Our patient had ESRD and had prior exposure 
to iodinated contrast agents including Omnipaque 
350 and to Visipaque 320 without any adverse events 
supporting the concept of CIN being an idiosyncratic 

reaction. In our case, for the culprit coronary an
gioplasty procedure, 190 mL of Omnipaque 350 had 
been utilized. General consensuses for preventive 
measures include adequate hydration prior to contrast 
exposure and using lowest possible contrast dose. 
Treatment is mostly supportive and hydration. Contrast 
media can be effectively removed from the blood by 
dialysis[8].

Contrast induced neurotoxicity following coronary 
angiogram is very rare. Interventionalists should be 
aware of this rare complication especially in patients 
with ESRD. Iodinated contrast media can be effectively 
removed by dialysis. Hemodialysis is a better modality 
for rapid removal of contrast agent compared to 
peritoneal dialysis. Hemodialysis should be considered 
in life-threatening adverse reactions when supportive 
care alone is not sufficient. More studies are needed to 
further delineate the role and timing of hemodialysis 
following coronary angiogram, and the optimal dosage 
of contrast media in ESRD patients to prevent this 
infrequent but potentially life threatening adverse 
reaction to iodinated contrast agents.

COMMENTS
Case characteristics
A 44-year-old female with coronary artery disease and end-stage renal disease 
on peritoneal dialysis underwent coronary angiogram and intervention for 
unstable angina. 

Clinical diagnosis
Status post coronary angiogram and intervention, patient developed acute 
encephalopathy with no focal neurological deficits.

Differential diagnosis
Cerebrovascular accident, contrast neurotoxicity.

Imaging diagnosis
A non-contrast computerized tomography of the head showed extensive 
intravascular contrast with cortical staining, primarily over the right cerebral 
hemisphere. A magnetic resonance imaging showed hyperintense cortical 
signal of the cerebral hemispheres.

Treatment
Hemodialysis and supportive care.

Related reports
Contrast induced neurotoxicity is very rare following coronary angiogram. 
Correct diagnosis will avoid erroneous treatment for cerebrovascular accident.

Term explanation
Contrast induced neurotoxicity (CIN) is an infrequent adverse reaction to 
iodinated contrast agents. End stage renal disease (ESRD) is a risk factor for 
the development of CIN.

Experiences and lessons
Contrast induced neurotoxicity is very rare following coronary angiogram. Prior 
exposures to iodinated contrast agents may not have resulted in any adverse 
reaction supporting CIN to be an idiosyncratic reaction. Hemodialysis is an 
effective tool in contrast removal and management of CIN, especially in ESRD 
patients.
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