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Figure 463e-1 Axial fluid-attenuated inversion recovery (FLAIR)
magnetic resonance imaging (MRI) of the brain in a patient
taking cyclosporine after liver transplantation, who presented with
seizures, headache, and cortical blindness. Increased signal is seen
bilaterally in the occipital lobes predominantly involving the white
matter, consistent with a hyperperfusion state secondary to calcineurin-inhibitor exposure.
lowering of the pressure may cause secondary ischemia and possibly
infarction as pressure drops below the lower range of the patient’s
autoregulatory capability. In cases where there is an identified cause of
the syndrome, these etiologies should be treated promptly, including
discontinuation of offending substances such as calcineurin inhibitors
in toxic processes, treatment of immune-mediated disorders such as
thrombotic thrombocytopenic purpura (TTP), and prompt delivery
of the fetus in eclampsia. Seizures must be identified and controlled,
often necessitating continuous EEG monitoring. Anticonvulsants are
effective when seizure activity is identified, but in the special case of
eclampsia, there is evidence to support the use of magnesium sulfate
for seizure control.
POST-CARDIAC BYPASS BRAIN INJURY
Central nervous system (CNS) injuries following open heart or coronary artery bypass grafting (CABG) surgery are common and include
acute encephalopathy, stroke, and a chronic syndrome of cognitive impairment. Hypoperfusion and embolic disease are frequently
involved in the pathogenesis of these syndromes, although multiple
mechanisms may be involved in these critically ill patients who are
at risk for various metabolic and polypharmaceutical complications.
The frequency of hypoxic injury secondary to inadequate blood
flow intraoperatively has been markedly decreased by the use of
modern surgical and anesthetic techniques. Despite these advances,
some patients still experience neurologic complications from cerebral
hypoperfusion or may suffer focal ischemia from carotid or focal intracranial stenoses in the setting of regional hypoperfusion. Postoperative
infarcts in the border zones between vascular territories commonly
are blamed on systemic hypotension, although these infarcts can also
result from embolic disease (Fig. 463e-2).
Embolic disease is likely the predominant mechanism of cerebral
injury during cardiac surgery as evidenced by diffusion-weighted
MRI and intraoperative transcranial Doppler studies. It should be
noted that some of the emboli that are found histologically in these

Figure 463e-2 Coronal fluid-attenuated inversion recovery
(FLAIR) magnetic resonance imaging (MRI) of the brain in a
patient presenting with altered mental status after an episode of
hypotension during coronary artery bypass grafting (CABG). Increased
signal is seen in the border zones bilaterally between the middle cerebral artery and anterior cerebral artery territories. Diffusion-weighted
MRI sequences demonstrated restricted diffusion in these same
locations, suggesting acute infarction.
patients are too small to be detected by standard imaging sequences;
therefore, a negative MRI after surgery does not exclude the diagnosis
of emboli-related complications. Thrombus in the heart itself as well
as atheromas in the aortic arch can become dislodged during cardiac
surgeries, releasing a shower of particulate matter into the cerebral
circulation. Cross-clamping of the aorta, manipulation of the heart,
extracorporeal circulation techniques (“bypass”), arrhythmias such as
atrial fibrillation, and introduction of air through suctioning have all
been implicated as potential sources of emboli. Histologic studies indicate that literally millions of tiny emboli may be released, even using
modern surgical techniques.
This shower of microemboli results in a number of clinical syndromes. Occasionally, a single large embolus leads to an isolated largevessel stroke that presents with obvious clinical focal deficits. More
commonly, the emboli released are multiple and smaller. When there
is a high burden of these small emboli, an acute encephalopathy can
occur postoperatively, presenting as either a hyperactive or hypoactive confusional state, the latter of which is frequently and incorrectly
ascribed to depression or a sedative-induced delirium. When the
burden of microemboli is lower, no acute syndrome is recognized, but
the patient may suffer a chronic cognitive deficit. Cardiac surgery can
be viewed, like delirium, as a “stress test for the brain.” Some patients
with a low cerebral reserve due to underlying cerebrovascular disease
or an early neurodegenerative process will develop a chronic, cognitive
deficit, whereas others with higher reserves may remain asymptomatic
despite a similar dose of microemboli. In this manner, cardiac surgery
may serve to unmask the early manifestations of neurodegenerative
disorders such as Alzheimer’s disease.
Since modern techniques have successfully minimized hypoperfusion complications during these surgeries, much attention is now
focused on reducing this inevitable shower of microemboli. Off-pump
CABG surgeries have the advantages of reducing length of stay and
perioperative complications; however, off-pump CABG probably
does not preserve cognitive function compared with on-pump CABG.

