Special Feature

Neurological Prognosis after Cardiopulmonary Resuscitation

and intensive care medicine during the last three

decades, patients successfully resuscitated from car-
diac arrest (CA) are at high risk of increased mortality
and their longterm outcome is often complicated by
developing severe neurological disorders up to a persis-
tent vegetative state. Today CA is the third leading cause
of coma, second only to trauma and drug overdosel.
Although numerous studies concerning prognosis after
CA and cardiopulmonary resuscitation (CPR) have been
performed, a great degree of uncertainty still exists.

I nstead of great advances in the field of emergency-

Prognostic Parameters of Cerebral Hypoxia after Cardiac
Arrest

Patient-dependent and resuscitation-dependent factors
Patient-dependent factors are preexistent medical condi-
tions such as intrinsic heart disease, the presenting car-
diac rhythm, asystole and electromechanical dissociation
indicating an unfavorable outcome2. Mean arterial blood
pressure during the first two hours after CA, but not
hypertensive reperfusion within the first minutes after
return of spontaneous circulation, is positively associat-
ed with outcomes3.

Resuscitation-dependent factors are witnessed versus
unwitnessed arrest, bystander-initiated CPR1, effects of
early defibrillation4, the duration of anoxia and the dura-
tion of CPR56,

Postanoxic coma

The duration of postanoxic coma is an important indica-
tor of outcome. Bell and Hodgson? stated that full recov-
ery from coma of more than three days duration is excep-
tional and several observers have noted that persistence of
unresponsive coma for 48 hours after CA was predictive
of poor outcomel 8. Only 12% of patients being comatose
more than six hours after CA survive with a good neuro-
logic outcome or moderate neurologic deficits®.

Clinical neurologic signs

Pupillary reaction to light has been shown to be the most
predictive parameter of outcomel910.11 with the least
interobserver variabilityl. Further clinical neurologic
signs with comparable outcome-predictive power are
motor response to noxious stimuli9.10 and brain-stem
reflexest 49 especially when they are lacking on the third
day after CA.

Table 1: Clinical parameters after CPR

Coma Scales

The prognostic importance of the Glasgow Coma Score
(GCS) has been demonstrated by various investiga-
torsL 1011 A pest GCS of more than 9 points or of less
than 5 points up to day 2 after CA was highly predictive
of good and poor outcome, respectively. The predictive
value of the Innsbruck Coma Scale (ICS) could be shown
as well6. Coma rating performed at the time of arrival of
rhe emergency team on the scene was not, whereas coma
rating performed 20 to 30 minutes later was statistically
significant for outcome. All patients with 0 and 1 point on
the ICS died, whereas all patients with more than 5 points
survived with favorable outcomes.

Prognostic Scoring Systems

The Longstreth Awakening Scorel2 and the Grubb
Prognostic Scoring System? combine neurologic and
medical points of view. The Longstreth Awakening Score
is based on motor response, pupillary light reflex, sponta-
neous eye movements, and admission blood glucose. The
Grubb Prognostic Scoring System includes presenting
rhythm other than ventricular fibrillation, resuscitation
by a non-health professional, and the GCS.

Laboratory Parameters

Both elevated serum glucose and lactate levels in the
postresuscitation period have been shown to be prognos-
tic signst. Apart from these parameters the concentration
of neuron-specific enolase and protein S-100 in serum
can be used for outcome prediction in patients with
hypoxic brain damage*13.14, especially when being mea-
sured 3 to 5 days after CA. Investigations of the cere-
brospinal fluid have demonstrated the prognostic signifi-
cance of lactate and adenylate kinase activity, of creatine
kinase and neural adhesion molecules,of neuron-specific
enolase, of monoamines, monoamine metabolites,
myelin basic protein, and of astroglial proteinl4,

Intracranial and Cerebral Perfusion Pressures

A neurologic worsening is sometimes associated with an
increase of intracranial pressure. The prognostic impact
of early increased intracranial pressures and decreased
cerebral perfusion pressures was demonstrated by
Gueugniaud et als in 84 patients with deep anoxic coma
after CA.

Electrophysiologic Predictors
EEG abnormalities are usually classified into five
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Table 2: Practical guide for prediction of neurological outcome after cardiopulmonary resuscitation

gradesl4.16, The accuracy of prognosis is greatest in records with mild or
severe abnormalties. EEG changes observed in the early phase after arrest
are of less prognostic significance than are those 2 to 3 days after CA.
Serial recordings are to be recommended416.

Recording of evoked potenials has been used for prognostic evaluation
in patients with hypoxic coma as welll5. The absence of the cortical
somatosensory evoked potential N20 is highly correlated with non-sur-
vival and usually precedes electrocerebral silence.

Neuroimaging

Early CT findings of acute global CNS hypoperfusion predicting a poor
outcome are diffuse mass effects, global decrease in the cortical grey mat-
ter density from edema, bilaterally low density lesions of the basal gan-
glia and decreased grey matter density in bilateral watershed distribu-
tions?7.

The sensitivity of magnetic resonance imaging in the detection of
ischemic hypoxic lesions is greatly superior to CT14518, Further neu-
roimaging methods, which can be useful in outcome prediction, are mag-
netic resonance spectroscopy®, xenon-133 blood flow technique, hexam-
ethylpropyleneamine oxime-single-photon emission CT, and positron
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