Case Report

Transient Eyelid Movements associated with Alpha-Coma following
Cardiopulmonary Resuscitation

espite the development of emergency medicine over

the last three decades, coma after out-of-hospital car-
diac arrest still presents frequently and leads to important
ethical, economic, social and legal consequences. In addi-
tion to clinical examination, electrophysiological tests, neu-
roimaging and laboratory parameters are used to predict
outcomel:2 Since the first report concerning the prognos-
tic importance of electroencephalography after cerebral
hypoxia by Groenquvist in 19523, various electroen-
cephalographic (EEG) patterns for outcome prediction
have been described.# An EEG pattern of unreactive alpha-
like activity with widespread distribution (predominantly
over the anterior regions with absent or minor fluctuations
in amplitude) appearing in deeply comatose patients with-
out any spontaneous or reactive motor phenomena has
been described as 'alpha-coma'.>¢ Depending on the etiol-
ogy’, alpha-coma has been considered a temporary ante-
mortem stage sometimes following a burst-suppression
pattern.>»® We report a patient presenting with alpha-coma
after cardiac arrest, accompanied by transient spontaneous
eyelid movements. Although spontaneous eyelid move-
ments have been reported in burst-suppression EEG pat-
terns, to our knowledge this phenomenon has not been
described before in alpha-coma.

CASE REPORT
A 57-year-old woman with long-standing type II diabetes
mellitus and aortic stenosis had an out-of-hospital cardiac
arrest and was resuscitated by the local emergency medical
team. On presentation to the emergency team, the patient
was found to be in ventricular fibrillation. Advanced car-
diac life support was instituted and after primary stabiliza-
tion the patient was admitted to the Intensive Care Unit
(ICU). Body posture was flaccid, there was no reaction to
acoustic stimuli or pain and pupils were dilated without
response to light (equivalent to zero points on the
Innsbruck Coma Scale®10 or three points on the Glasgow
Coma Scalel1). The time from collapse to the start of car-
diopulmonary resuscitation was estimated to be 10 min-
utes. The interval between start of cardiopulmonary resus-
citation and return of spontaneous circulation was anoth-
er 10 minutes.

During the stay on the ICU mean arterial blood pressure

was between 70 and 94 mmHg. She had a sinus tachycar-
dia with signs of left ventricular hypertrophy on electro-
cardiography. Chest X-ray showed concentric left ventric-
ular enlargement together with pulmonary infiltration.

The patient was deeply comatose without any reaction to
exogenous stimuli. She was artificially ventilated without
any sedating drugs. Pupils were unequal and remained
unreactive to light. The doll's head phenomenon could not
be elicited to the right and only minimally to the left. She
had a flaccid tetraparesis, loss of tendon-reflexes and
Babinski's signs were positive bilaterally. Shortly after
admission facial myoclonic jerks occured in a periodic
fashion for several hours. On the second day after admis-
sion the patient showed intermittent eye opening and
spontaneous eyelid movements. Continous eyelid closure
and opening appeared with a frequency of about 15 to 20
per minute. EEG demonstrated a monotonous rhythm in
the alpha frequency band without any response to painful
stimuli. There was a precentral accentuation (Fig.1) and
eyelid artefacts without change in the alpha activities
(Fig.2).

Otherwise the patient's condition remained unchanged.
This phenomenon persisted until death on the third day
after cardiac arrest.

DISCUSSION
To our knowledge this is the first report of spontaneous
eyelid movements in a patient with alpha-coma. Various
abnormalities of eye position and eye movement can be of
diagnostic value in an unconscious patient. Typical find-
ings of hypoxic encephalopathy are sustained upgaze with
eyes remaining deviated upward for several days before
returning to horizontal position; ocular dipping, which is
characterized by slow downward eye movement followed
by a rapid return to midposition; and so-called reverse
ocular bobbing with fast upward gaze, followed by slower
return to horizontal.12 Spontaneous eyelid movements
which could be observed in our patient are a very unusual
sign in comatose patients, as coma is defined as unarous-
able unresponsiveness, in which the patient lies with the
eyes closed!3.

Cerebral ischemia due to cardiac arrest, excessive
hypotension or mechanical interruption of cerebral blood
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Figure 1: 57-year-old patient, comatose without brainstem reflexes. No reaction to
exogenous stimuli. Continous 10 -12/sec activities over the anterior regions. Note
muscle artifacts over Fp1.
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Figure 2: Same record as in figure 1. Frequent artifacts over frontal regions due to spon-
taneous eyelid movements.




Case Report

flow leads to various electroencephalographic abnormali-
ties, which may be of prognostic importance.!4 In burst-
suppression EEG pattern spontaneous movements have
been described by some authors.!®16 McCarty and
Marshalll> reported four patients with severe anoxic
encephalopathy, in whom eyelid opening followed by slow
eyelid closure corresponding to the onset and termination
of EEG suppression was observed. This phenomenon,
which was not associated with major body movements, is
predictive of early death. Reeves et al.1¢ described 12 cases
of comatose patients with burst-suppression EEG patterns,
who manifested complex or tonic oro-facial-lingual move-
ments during the burst portion of the recordings. Other
movements associated with the burst portion of a burst-
suppression EEG recording include nystagmus!7, pupillary
changes!8, chewing!® and myoclonus!4. The presence and
relevence of these movements is important, as they may
give false impressions to family members. In our patient
myoclonic jerks in the face could be observed shortly after
admission.

Burst-suppression activity and the so-called alpha-coma
are ominous prognostic signs of hypoxic encephalopathy.
The term 'alpha-coma' denotes deep coma accompanied
by an EEG pattern resembling that of normal wakefulness.
Important differences to normal alpha rhythm concern
amplitude, frequency, spatial distribution, variability and
reactivity to exogenous stimuli®. In unresponsive patients,
activities in the alpha-band can be found in hypoxic coma,
but also in comatose states due to intoxications and
transtentorial herniation.> In severe metabolic coma alpha
activities may be observed as an epileptic phenomenon.>
Alpha activities in these conditions have to be differentiat-
ed from alpha rhythm in patients with pontine lesions,
who are often not comatose but locked in. In these 'locked-
in' patients the EEG is characterised by a reactive alpha
rhythm, sometimes accompanied by underlying temporal
slowing.?

The specific neuronal structures generating the alpha-
coma pattern still remain unidentified. However, there are
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reflexes or arousal by painful stimuli.]3 Similar to the
reports of burst suppression EEG pattern accompanied by
spontaneous eyelid movements!>:16, the pathophysiology of
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The simultaneous appearance of spontaneous eyelid move-
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mesencephalon? possibly interrupting thalamo-cortical
connections.2! Hypothetically, such an interruption can
lead to disinhibition of the rostral interstitial nucleus of the
medial longitudinal fasciculus, which is involved in the con-
trol of coordinated lid movements.2? Unfortunately mag-
netic resonance imaging for exact localisation of the lesion
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Our observation makes clear that spontaneous eyelid
movements in a posthypoxic patient must not be misinter-
preted as a sign of cerebral recovery and do not alter the
unfavorable prognosis of alpha-coma pattern.

Urgent Neurology. New York. JB Lippincott Company. 1992.

13 Plum F, Posner]B. The diagnosis of stupor and coma.
Philadelphia. FA. Davis Company. 1980.

14 Aichner F, Bauer G. Cerebral anoxia. In: Niedermeyer E,
Lopes da Silva F, eds. Electroencephalography. Basic Principles,
Clinical Applications, and Related Fields. 4th Edition. Baltimore.
Williams & Wilkins. 1998.

15 McCarty GE, Marshall DW. Transient eyelid opening associ-
ated with postanoxic EEG suppression-burst pattern. Arch
Neurol 1981;38:754-756.

16 Reeves AL, Westmoreland BF, Klass DW. Clinical accompani-
ments of the burst-suppression EEG pattern. ] Clin
Neurophysiol 1997;14:150-153.

17 Nelson KR, Brenner RP, Carlow TJ. Divergent-convergent eye
movements and transient eyelid opening associated with an EEG
burst-suppression pattern. ] Clin Neuro-Ophthalmol 1986;6:43-46.
18 Jacome D. Periodic complexes and alternating rotatory nys-
tagmus with cyclic pupillary changes. Clin Electroencephalogr
1989;20:262-265.

19 Pourmand R. Burst-suppression pattern with unusual corre-
lates. Clin Electroencephalogr 1994;25:160-163.

20 Ganji S, Peters G, Frazier E. Alpha-coma: clinical and evoked
potential studies. Clin Electroencephalogr 1987;18:103-113.

21 McKeown MJ, Young GB. Comparison between the alpha
pattern in normal subjects and in alpha pattern coma. ] Clin
Neurophysiol 1997;14:414-418.

22 Kaplan PW, Genoud D, Ho TW, Jallon P. Etiology, neurologic
correlations, and prognosis in alpha coma. Clin Neurophysiol
1999;110:205-13.

23 Schmidtke K, Biittner-Ennever JA. Nervous control of eyelid
function. A review of clinical, experimental and pathological
data. Brain 1992;115:227-247.

ACNR

WEB CONTENT - PREPARED SEPTEMBER 2005



