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Hyperintensity in the subarachnoid space on contrast-enhanced
fluid-attenuated inversion-recovery magnetic resonance imaging
after central venous catheter removal
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Abstract Cerebral air embolism is a rare complication of
central venous catheterization. A 61-year-old man devel-
oped a left-sided hemiparesis immediately after his right
jugular venous catheter removal. A diffusion-weighted
magnetic resonance imaging (MRI) obtained 2 h after the
symptom onset was normal. However, postgadolinium
cerebral spinal fluid enhancement was seen on fluid-
attenuated inversion-recovery MRI. A repeat diffusion-
weighted MRI, 18 h later, showed restricted diffusion in
the bilateral hemispheres. Disruption of the blood-brain
barrier caused by the air bubbles might lead to accumula-
tion of gadolinium in the subarachnoid space. Postgado-
linium cerebral spinal fluid enhancement may be an early,
sensitive predictor of blood-brain barrier disruption and
impending cerebral infarct after air embolism.
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Introduction

Cerebral air embolism leading to neurologic illness is a
potentially serious, though rare, complication of central
venous catheterization [1]. Symptoms are nonspecific and
include headache, altered consciousness, seizures, and focal
neurologic deficits such as hemiparesis, hemianopsia, and
pupil asymmetry [2, 3]; precontrast brain computed
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tomography (CT) or magnetic resonance imaging (MRI) is
frequently normal [1, 4, 5]. Therefore, the diagnosis is often
clinical [2]. We report a case of cerebral air embolism eval-
uated acutely using brain CT, diffusion-weighted, perfusion-
weighted, and postcontrast fluid-attenuated inversion-
recovery (FLAIR) MRI, and magnetic resonance angiography.

Case report

A 61-year-old male patient was admitted because of acute
renal failure and central venous catheter was inserted through
his right jugular vein. On the 8th hospital day, central venous
catheter was removed. Five minutes later, he developed
dyspnea and left hemiparesis and the oxygen saturation
transiently decreased to 62 %. One hour later, his blood
pressure transiently dropped to levels of 85/50 mmHg, but a
brain CT was normal. Therefore, he was treated with intra-
venous tissue plasminogen activator. One hour later, diffu-
sion-weighted and perfusion-weighted MRI (Fig. 1a) and
brain and cervical magnetic resonance angiogram were nor-
mal. However, high signal was seen in the subarachnoid space
over the bilateral convexities on contrast-enhanced FLAIR
MRI (Fig. 1b). A repeat diffusion-weighted MRI, 18 h later,
showed restricted diffusion in the right frontal lobe and
bilaterally in the parietal lobes (Fig. 1c, d). An electrocar-
diogram and an echocardiogram were normal. His neuro-
logical status improved to baseline over 3 days.

Discussion
Our patient developed hemiparesis in temporal association

with the procedure that carry a risk of air embolism. Air
entering the venous circulation travels to the right heart and
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Fig. 1 Brain MRI of the patient. a The time-to-minimum-perfusion
map demonstrates no perfusion deficit. b FLAIR images obtained
2 h after symptom onset show postgadolinium CSF enhancement.

pulmonary arterial tree, and may produce cardiac and
pulmonary compromise [4]. Clinically this manifests as
transient hypotension and hypoxia, as seen in our patient
[3]. Air can enter the arterial circulation through an intra-
cardiac shunt or by directly crossing the pulmonary capil-
lary bed [1, 3]. Although brain CT or diffusion-weighted
MRI may show air embolism, they are not sensitive
[1, 4, 5]. In our patient, these imaging modalities showed
no intracranial air, cerebral ischemia or edema, despite the
presence of neurologic deficits at the times of imaging.
Arterial air emboli can irritate the arterial endothelium
mechanically or act as a foreign body, promoting inflam-
mation and endothelial damage [3, 4]. Under normal con-
ditions, gadolinium-containing compounds do not cross the
blood-brain barrier (BBB) [6]. Extravasation of the gado-
linium-containing compounds into cerebral spinal fluid
(CSF) results in a shortening of T1, poor fluid signal sup-
pression on FLAIR MRI, and hyperintensity of the CSF
space [6]. This case illustrates that air embolism can dis-
rupt BBB and cause neurologic deficits in the absence of
radiologic evidence of vascular occlusion, reduced cerebral
perfusion, and infarction in the hyperacute stage. Post-
gadolinium CSF enhancement may be an early, sensitive
predictor of BBB disruption and impending infarction after
air embolism.
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c-d Diffusion-weighted and apparent diffusion coefficient images
obtained 18 h later show multiple areas of restricted diffusion
affecting cortical areas in the bilateral hemispheres
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