EDITORIAL

De-effer entation and De-affer entation
In Fulminant Polyneur opathy:
L essons from the | solated Brain

Can. J. Neurol. Sci. 2003; 30: 305-306

Friedman and colleagues' present two cases of the axonal
form of Guillain-Barré syndrome) / acute motor and sensory
axonal neuropathy) in which the features closely mimicked brain
death: cranial nerve areflexia (including both internal and
external ophthalmoplegia) and lack of motor response or any
movement. The patients were not tested for apnea, but thiswould
likely aso have been present, in that their weakness was
profound and they did not trigger the ventilator.

The reports are instructive for several reasons:

1. The diagnosis of brain death should never be made without
establishing a clear etiology.? Furthermore, the etiology
should be something capable of causing neuronal death.?

2. The apneatest for brain death should only be done when all
of the preceding criteria for brain death are met, including
establishing the etiology.?

3. Brain death has a number of mimics, including hypothermia,
drug intoxication and neuromuscular paralysis; fulminant
polyneuropathy should be added to that list.

4. Electrophysiological testing isvaluablein the investigation of
unresponsive states in the intensive care unit (ICU). Such
tests go beyond the clinical evaluation and are invaluable in
the assessment of the central and peripheral nervous system
functions. Many clinicians seem unaware of this role and are
more fixated on tests of structure (neuroimaging), which
would have been useless in the cases presented in this article.
Some features made the diagnosis of a polyneuropathy

clinically difficult, especialy in the first case. Alteration of
consciousness and extensor plantar responses suggest central
nervous system (CNS) involvement. The persistent cerebrospinal
fluid pleocytosis in the first case is aso atypical. Some cases of
polyneuropathy may not be purely “periphera”, but may show
CNS dysfunction or structural changes, possibly due to
unrecogni zed-shared epitopes between the central and peripheral
nervous systems.®> Although the CT scan was negative, MRI
scanning might have revealed white matter lesions. Other
explanations for CNS involvement might include septic,
metabolic or hypotensive encephal opathy. The main cause of the
unresponsive state, however, was the profound periphera
neuropathy in the two cases and it seems unlikely that there was
amajor CNS component.

What becomes of the brain-mind when the CNS is de-
efferented and de-afferented in severe polyneuropathy? Both
patients recalled little of their acute illnesses. Undoubtedly
prolonged length of stay, sedation and septic complications
contribute to the loss of memory for much of the time for previous
ICU patients, but thisis unlikely the only explanation.5° Sleep-
wake cycles are disturbed in patients in ICUs® With de-
afferentation, wake and sleep cycles would not be entrained by
environment but would be free-running.'* However, if
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illumination (the patients likely would perceive light even
through closed lids) was fairly constant, melatonin secretion and
circadian rhythms are suppressed, for extended times.'?
Hallucinations often accompany sensory deprivation and sleep
disturbances.’® Could the patients have been amnestic for these
or were they too embarrassed to mention them? In addition, the
patients could have undergone extreme psychological stress,
their amnesia may reflect a posttraumatic stress disorder.'415
Indeed, we have found considerable emotional and socia
morbidity in survivors of sepsiswho werein ICU.1% Increasesin
plasma cortisol, as would be expected in stress, suppress
hippocampal activation.’”*® Altered limbic monoaminergic
activity may also impair memory function, especialy in males.®

The presence of theta or alpha activity on EEG does not
necessarily imply theta or alpha pattern coma,® unless these
patterns were truly widespread and invariant, even with passive
eye opening. Furthermore, it is unlikely that the patients were
ever truly in coma.? Unfortunately, only visual stimuli would
provide valid testing for event-related (including cognitive)
potentials, as other cranial and peripheral sensory nerves were
almost certainly severely dysfunctional.

In addition to the practical aspects of the cases, it would be of
interest in similar cases to study sleep, hormonal concentrations,
EEGs and event-related potentials over at |east several days. This
should provide answers to the above questions and may lead to
better management of patients with de-efferented and de-
afferented CNS, whose brains may till be awake and aware.

G. Bryan Young,
London, Ontario
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