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Abstract: Contrast media induced encephalopathy is a rare complication of contrast
administration characterized by non-specific neurological signs and symptoms that may
present both clinically and radiolographically as subarachnoid hemorrhage. While there
are few reported presentations in the neurology literature after inpatient contrast



administration, similar emergency department presentations have not been
documented. We describe a patient who presented with encephalopathy and expressive
aphasia after outpatient evaluation of an intrathecal analgesia pump who had
radiographic imaging consistent with acute subarachnoid hemorrhage. The
hyperdensities seen on computed tomography scanning were subsequently identified
as residual gadolinium contrast media resulting in allergic encephalopathy in this
patient.
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Case Report:

Contrast-induced encephalopathy is a rare complication characterized by development of
neurological symptoms and caused by administration of intravascular contrast media [1]. Its
clinical presentation varies from seizure, transient cortical blindness, to focal neurological
deficits [2]. A possible underlying mechanism is neurotoxicity of intravascular contrast media,
which can cause osmotic disruption of the blood-brain barrier (BBB) [1]. One form of contrast-
induced encephalopathy results from gadolinium-based contrast agents (GBCAS), which are
often used as an alternative for patients in whom iodine-containing contrast is contraindicated
due to allergy [3]. Most cases of gadolinium-induced encephalopathy are due to gadolinium
accumulating in the tissues of exposed patients during magnetic resonance imaging [4].
Currently, there have been no reported cases of encephalopathy following a fluoroscopy
procedure used to evaluate the mechanical complication of an implanted fentanyl pump.
Furthermore, it has previously been established that in patients with normal renal function,
GBCA:s are rapidly and completely excreted from the body in their intact state. Up until recent
years, however, a few cases have emerged reporting the build up of gadolinium in the tissues of
patients who do not have renal impairment [5]. In this report, we present the case of a patient
displaying neurological deficit due to gadolinium contrast administration via fluoroscopy,
despite having normal renal function.

A 56-year old male with a history of chronic pain, dysautonomia, gastrointestinal disease, and
gastroesophageal reflux presented to a freestanding emergency department (ED) with a chief
complaint of confusion and slurred speech. His wife stated he was asking questions he would
typically know the answer to and having difficulty remembering the year. The patient had a
history of a complex regional pain syndrome following a remote mechanical injury and had been
using an intrathecal pain pump for management. He stated concern that his confusion was
secondary to his fentanyl because he began feeling more confused since his pump was evaluated
and dosage increased three hours prior. He denied any headache, vision change, chest pain, or
shortness of breath.

Patient had a blood pressure of 148/92mmHg, respiratory rate of 10 breaths/min, pulse of 79
bpm, oxygen saturation 100% on room air, and temporal temperature 36.2°C. He was oriented to
person and place, pupils were equal, round, and reactive to light, and he had intact cranial nerves
with no focal motor or sensory deficits. Additionally, the patient was asking repetitive questions
with some expressive aphasia and confusion. The remainder of his physical examination was
unremarkable with heart regular rate and rhythm no murmurs, clear lung sounds with unlabored
respirations, abdomen soft, non-tender, and normal, intact skin with no external evidence of
trauma.

A non-contrast CT of the brain demonstrated diffuse hyperattenuation involving the basal
cisterns. The patient was transferred emergently to the main campus tertiary care ED with a
suspected subarachnoid hemorrhage. Prior to arrival at the main campus ED, the patient was
started on a nicardipine drip to reduce his rising blood pressure. Due to a documented history of
iodine base contrast allergy, he was unable to have a CT angiogram performed immediately.
After pre-treatment with Solu-Cortef, the patient underwent a CT angiogram, which
demonstrated no evidence of aneurysm or other architectural abnormality. In light of the
preceding use of intrathecal gadolinium contrast and the patient’s clinical picture, the findings on
the CT scan were highly suggestive of residual gadolinium-based contrast rather than
subarachnoid blood leading to gadolinium-induced encephalopathy. The patient was admitted to



the neurological intensive care unit, where he remained hemodynamically stable and returned to
baseline neurologic function. He was discharged home on day 6.

Gadolinium-induced encephalopathy results from the deposition of gadolinium in brain tissue. A
dysfunctional BBB allows the influx of normally excluded hydrophilic molecules, like
gadolinium-based contrast agents, into the brain tissue [6]. Once past the BBB, gadolinium
becomes neurotoxic, inhibiting mitochondrial function and inducing oxidative stress [7-8]. Any
break in the BBB grants gadolinium access to the brain, regardless of patients’ level of renal
function at the time of their contrast procedure [9].

Gadolinium-induced encephalopathy is initially difficult to distinguish from other complications,
such as subarachnoid hemorrhage and cerebral ischemia [10]. The disruption of the BBB may
cause leakage of the contrast media, which may mimic acute subarachnoid hemorrhage [11].
Neurotoxicity due to leakage of contrast media has been reported as transient and rapidly
reversible [12]. Consequently, in the case of contrast media extravasation, the hyperdensity
suggestive of subarachnoid hemorrhaging should quickly improve upon subsequent CT images
[13]. In our report, we present a case of neurotoxicity of gadolinium contrast that was initially
confused with subarachnoid hemorrhage. Based on CT imaging, coupled with analysis of the
patient’s history of present illness and overall clinical picture, his condition was deemed a case
of neurotoxicity due to contrast media leakage. This case demonstrates the importance of
differentiating between subarachnoid hemorrhage and contrast-induced neurotoxicity diagnoses
in order to avoid the risks associated with erroneous treatment, such as surgery for an incorrectly
diagnosed subarachnoid hemorrhage. Early recognition of the contrast induced encephalopathy
could guide appropriate, disease-specific treatment and potentially reduce hospital length of stay
and patient morbidity.
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Figure 1. Red arrows denote extensive increased attenuation involving the subarachnoid space
suggestive of subarachnoid hemorrhage
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