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Cerebral microbleeds and intracerebral hemorrhage associated
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A 30-year-old woman, 26-week pregnant, was admitted
to the intensive care unit (ICU) with an influenza-A
pneumonia respiratory distress
syndrome (ARDS). She deteriorated while on protective
lung ventilation, steroids and intermittent proning.
Day 4, an emergency
performed, followed by initiation of venovenous
extracorporeal membrane oxygenation (ECMO).
ECMO was continued for 12 days. She was
extubated 2 days later. 1 week after extubation she
had a tonic—clonic epileptic seizure, treated with
diazepam and levetiracetam. On brain computed
tomography (CT), a hyperdense Ilesion  with
surrounding edema in the right parietal lobe was seen
(Fig. 1). Magnetic resonance imaging (MRI) showed
multiple microbleeds (MB) at the cortico-subcortical
junction and deep white matter, and one larger
hemorrhage in the right parietal cortex, which caused
the seizure (Fig. 2). The patient was discharged home
after 1 month and remained seizure free under
levetiracetam 500 mg bd. The baby is still inthe neonatal
ICU.
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MB are small (< 10 mm), round and hypo-intense
lesions readily visible on gradient-recall echo or
susceptibility- weighted MRI which are often
invisible on CT [1]. His- topathologically, they
correspond to areas of hemosiderin deposition as a
result of prior self-limiting microhemorrhage usually
secondary to small vessel disease [1]. However, dif-
fuse MB at the cortico-subcortical junction and the
corpus callosum have been described in ARDS,
ECMO, anoxic brain injury and high altitude cerebral
edema [2-5], often in patients without small vessel
disease. The pattern of MB seen in ARDS patients on

ECMO is not typically seen in conditions associated
with MB likely caused by sporadic small vessel
disease or thromboembolism, such as cardiac valve
surgery [6]. The pathophysiology is unclear, but (a
combination of) hypoxemia, rapid post-hypoxic
reoxygenation, increased venous pressure,
thromboembolism and systemic inflammation have
been proposed [2-4, 7, 8]. The corpus callosum and
subcortical U-fibers are relatively resistant to acute and
chronic ischemia due to a rich vascu- lar supply and
vascular anastomoses [9]. In animal models, rapid
reoxygenation after anoxic injury has shown to induce
MB with a predilection for small penetrating blood
vessels without smooth muscle layer, similar to the
vasculature of the corpus callosum [7]. The selective
vulnerability of this specific vascular region remains
unexplained. Larger brain hemorrhages causing focal
symptoms may occur in up to 15% of ECMO-treated
patients [3]. Although good outcomes are reported in
patients with isolated ECMO-associated MB, possible
long-term effects on cognition are not known [4].
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Fig. 1 Computed tomography image, axial slice through the lateral ventricles. The arrow shows a small, hyperdense hemorrhage, juxtacortical
in the right parietal lobe. Perilesional edema is visible as a surrounding hypodense rim

Fig. 2 Gradient echo magnetic resonance images, left to right correspond to axial slices from cranial to caudal through the brain. Microbleeds
are shown as multiple hypo-intense foci of hemosiderin deposition bilaterally. These are most abundant in the juxtacortical white

matter (white arrows in a) and in the corpus callosum (black arrows in b and c¢). There are also several lesions in the deep white matter
(white arrows in ¢). A larger, symptomatic hemorrhage is also visible
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