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450 Computational neuroscience 

Table 1. Major structural-biochemical causes of stupor and coma 

Supratentorial mass lesions (secondarily producing deep 
diencephalic and/or upper brainstem dysfunction) 

Cerebral hemorrhage 

Large cerebral infarction 

Traumatic brain contusion-edema 

Subdural hematoma 

Epidural hematoma 

Brain tumor 

Brain abscess (rare) 

Subtentorial lesions (compressing or destroying ascending activating 

I systems) 
Pontine or cerebellar hemorrhage 

Rostra1 pontine tegmental brain stem infarction 

Brain stem or cerebellar expanding tumor 

Cerebellar abscess compressing brain stem 

Metabolic and diffuse lesions 

Global cerebral anoxia or ischemia (e.g., cardiac arrest) 

Hypoglycemia 

Severe nutritional deficiency (e.g., advanced Wernicke's disease) 

Endogenous organ failure or deficiency (e.g., lung, liver, kidney) 

Exogenous poison (e.g., alcohol, sedatives, oplates) 

Infections 

Meningitis 

Encephalitis 

Ionic and electrolyte disorders (e.g., hyponatremia, water 
intoxication) 

Status epilepticus 

Concussion and postictal states 

jusy do better than those older than 3040 years of age. By 
contrast, even in children, severe anoxic coma often leads to 
a permanently crippled existence. Limited degrees of struc- 
tural damage such as occur with traumatic concussion can 
be followed relatively promptly by a complete or near com- 
plete return of brain function. More severe injury, especially 
when it produces structural damage to the cerebrum or criti- 
cal brain stem regions usually results in long lasting cognitive 
impairment, the most severe example of which is the cogni- 
tively and emotionally empty condition called the vegetative 
state. 

Computational neuroscience 
Terrence J. Sejnowski 

Computational neuroscience is a relatively recent approach to 
understanding how nervous systems represent, process, store, 
and act upon information that is latent in the environment or 
is expressed genetically through developmental mechanisms. 
Models of neural systems can be used to interpret experi- 
mental data in new ways, to confirm and extend existing hy- 

2. Etiology and management 

Coma as a medical problem implies the imminent threat of brain 
failure with widespread loss of cerebral activity, upper brain 
stem function, or both. Table 1 lists the major diseases or cate- 
gories that can produce such severe impairments. Supratentorial 
mass lesions per se generally impair consciousness little or not 
at all unless they expand and distort the brain sufficiently to 
compress the diencephalon latero-caudally, thereby producing 
transtentorial distortion or herniation. As one would anticipate, 
rapidly enlarging lesions are more dangerous in this respect 
than are relatively slowly changing ones. Upper brain stem or 
lower diencephalic abnormalities cause coma when the lesions 
directly damage the central ascending forebrain activating sys- 
tems. Metabolic disorders can affect both the supra- and sub- 
tentorial mechanisms that normally generate conscious behav- 
ior. Accordingly, they generally produce mutifocal symptoms 
and signs, reflecting dysfunction at several anatomic levels of 
the brain. When briefly lasting, they may result in no sustained 
cerebral insufficiencies. Metabolic suppression of the brain by 
drugs or surgical anesthesia, for example, leaves in its wake no 
discoverable ill effects. 

Most brain dysfunction sufficient to produce coma implies 
a poor prognosis; only therapeutic anesthesia or overdose 
with sedatives or alcohol contradict the rule. Among large 
series of patients with nontraumatic coma lasting more than 
12 hours or so, only about 15% completely recovered their 
physical and intellectual functions. Likewise, among patients 
with severe, sustained coma from head injury, almost half will 
die and as many as 25% of the survivors will be severely 
incapacitated. Patients with metabolic coma or young persons 
briefly unconscious from head trauma generally do best, while 
those showing signs of severe primary or secondary brain stem 
damage fare worse, no matter what the cause. 

Patients in coma are best treated acutely in special care units 
where they can receive close attention to their often precarious 
autonomic functions and can obtain specific therapy directed 
at their underlying neurological disease. Skilled respiratory 
and cardiovascular support provide the necessary core of 
management with specific measures directed at the particular 
disease that threatens to destroy the brain. 
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potheses, and to generate new hypotheses for the function 
of neural systems. These hypotheses provide links between 
levels of description, from the molecular to systems levels. 
The ultimate aim of computational neuroscience is to pro- 
vide linking principles from neural mechanisms to behav- 
ior. 










