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A 71-year-old man with a history of diabetes underwent a
central venous cannulation of the right internal jugular vein
for treatment. At 6 hours after catheterization, while sitting
upright in bed, he suddenly displayed a decrease in mental
capacity after violent coughing with a central venous catheter
disconnected. Non-enhanced brain CT (Figure 1A) showed
extensive serpiginous air bubbles in the sulci of the right
convexity and collections of gas in the venous sinuses. A few
locules of air were also noted in the right frontal and parietal
lobes. Susceptibility-weighted MR imaging (SWI) (Figure 1B)
revealed multifocal serpentine dark signal intensities distending
the right frontal-parietal sulci and in the superior sagittal sinus,

Figure 1: Axial non-enhanced brain CT (A) demonstrates serpentine
and tubular air densities in the right frontal-parietal sulci and venous
sinuses, and multifocal small air bubbles in the right frontal and
parietal lobes. Axial susceptibility-weighted MR imaging (SWI) (B) and
phase image (C) show prominent dark signal intensities with blooming
and aliasing artifacts, which corresponds with air emboli on nonenhanced CT. The diffusion-weighted image (D) shows diffuse areas of
restricted diffusion in the right cerebral hemisphere.
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and additional ovoid dark signal intensities in the right frontal
and parietal lobes. Phase image (Figure 1C) showed mixed
high and low signal intensities in the corresponding locations,
owing to an aliasing artifact from air. Diffusion MRI revealed
extensive restricted diffusion in the right cerebral hemisphere
(Figure 1D). The patient remained comatose despite hyperbaric
oxygen therapy, and was discharged to a suitable nursing-home
accommodation.
On the basis of the observed entry of air into the right
hemisphere, air influx from the disconnected central venous
catheter seemed to be the cause of the cerebral venous air
embolism. Retrograde cerebral venous air embolism associated
with central venous catheterization often goes undetected and
can cause major morbidity and mortality.1 Diagnosis of cerebral
air embolism can be easily confirmed using brain CT because
air bubbles show a specific low attenuation. On MRI, air appears
dark signal intensity on all conventional MRI sequences.
However, depending on the location and morphology, air bubbles
in the intracranial venous system can be mistaken for blood product or cortical veins.2 We found that air bubbles in the cortical
veins showed engorged tubular dark signal intensities in the sulci
with blooming and aliasing artifacts on SWI owing to marked
susceptibility artifact caused by gas. On the other hand, subarachnoid hemorrhage has irregular nonuniform dark signal
intensity with a rough boundary and a slightly triangular form.3
Image findings of acute cortical vein thrombosis can be similar to
those of cerebral venous air embolism on SWI owing to the
increased concentration of deoxyhemoglobin in the involved
veins.4 In this case, clinical history and immediate CT scan are
helpful for differential diagnosis. In conclusion, if there are serpentine dark signal intensities with a smooth margin and blooming on SWI, with heterogeneous aliasing pattern on the phase
image, retrograde cerebral venous air embolism should be considered in patients with neurological deterioration and central
venous catheterization.
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