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Summary 

     Encephalopathies defined as diffuse, multifocal and 

functional cerebral disturbances, Metabolic encephalopathies 

are disorders in which a disturbance of cerebral function 

results from failure of some other organ system (e.g., heart 

and circulation, lungs and respiration, kidneys, liver, pancreas 

or the endocrine glands); in fact in many cases they are 

multifactorial in origin  

     Metabolic encephalopathies are most common 

complications of many diseases in patients treated at intensive 

care units and their clinical manifestations can be taken as a 

warning of deterioration or beginning of organ dysfunction. 

     Most ME is reversible, making prompt recognition and 

treatment important. But there is certain metabolic 

encephalopathies result in permanent structural brain damage 

if untreated rapidly including those caused by sustained 

hypoglycemia and Wernicke's encephalopathy. 

     The patients who are most at risk for development of a 

metabolic encephalopathy are those with single or multiple 

organ failure, the elderly (older than 60 years of age), those 

receiving multiple central nervous system toxic agents, and 

those with severe nutritional deficiencies such as cancer 

patients and alcoholics. Other risk factors include infection, 

temperature dysregulation (hypothermia and fever), chronic 

degenerative neurologic or psychiatric diseases such as 

dementia or schizophrenia, and endocrine disorders. 

     Mechanism of metabolic encephalopathies has not been 

completely understood. The basic precondition is probably a 

disturbance of blood brain barrier(permeable to endotoxines 
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Introduction 

     Encephalopathy literally means disorder or disease of the 

brain. In modern usage, encephalopathy does not refer to a 

single disease, but rather to a syndrome of global brain 

dysfunction; this syndrome can be caused by many different 

illnesses(Supanc et al, 2003).  

 Metabolic encephalopathies can be defined as diffuse, 

multifocal and functional cerebral disturbances, which are not 

caused by inflammation, in otherwords, it is not encephalitis, 

and, at least in the beginning, is not combined with 

morphologic changes (Supanc et al, 2003).  

 It is the most common cause of altered mental status in the 

intensive care unit (ICU) setting, either medical or surgical, (it 

is most common complication of many diseases in patients 

treated at intensive care units and their clinical manifestation 

can be taken as a warning of deterioration or beginning of 

organ dysfunction), and is also one of the most treatable, so; 

Early recognition of it is critical to management of the ICU 

patient(Supanc et al, 2003). 

     Metabolic encephalopathy is always suspected when there 

is an altered cognitive status in the absence of focal 

neurologic signs or an obvious anatomic lesion such as an 

acute cerebrovascular accident or head injury. A patient may 

progress over days from intermittent agitation into depressed 

consciousness or quickly into coma without any antecedent 

signs (e.g., hypoglycemia). In mild cases, it is easily mistaken 

for fatigue or psychogenic depression, whereas more severe 

cases may develop into coma and are life threatening (Ravin, 

2008). 

http://en.wikipedia.org/wiki/Disease
http://en.wikipedia.org/wiki/Brain
http://en.wikipedia.org/wiki/Disease
http://en.wikipedia.org/wiki/Syndrome
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     Patients who appear unconscious lie mostly motionless, 

usually with the eyes closed and seemingly unaware of their 

environment. The causes of this condition include normal 

sleep, depressed consciousness, psychogenic coma, locked-in 

state, and brain death (Lawrence et al, 2008). 

Sleep 

     The normal unconsciousness of sleep is characterized by 

prompt reversibility on threshold sensory stimulation, and 

maintenance of wakefulness following arousal. The degree of 

stimulation required depends on the stage of sleep (stage IV 

non-rapid eye movement sleep is the deepest) and the sensory 

stimulation used (Lawrence et al, 2008). 

Depressed Consciousness 

     Consciousness is deemed depressed when suprathreshold 

sensory stimulation is required for arousal and wakefulness 

cannot be maintained unless the stimulation is continuous.The 

spectrum of depressed states (lethargy, hypersomnolence, 

obtundation, stupor, and coma) is defined by the level of 

consciousness observed on examination. The degree of 

depression dependent on the nature of the insult, its duration, 

and the location and extent of the brain injury(Lawrence et al, 

2008). 

     The first signs of brain dysfunction may be mild and barely 

noticed. The patient may be described as lethargic or 

hypersomnolent before progressing to a more depressed state. 

Hypersomnolent patients maintain arousal only with vigorous 

and continuous sensory stimulation; while awake; however, 

they may be oriented and make appropriate responses. 
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     Obtunded patients usually can be aroused by light stimuli 

but are mentally dulled and unable to maintain wakefulness. 

Stuporous patients can be aroused only with vigorous noxious 

stimulation. While awake, neither obtunded nor stuporous 

patients demonstrate a normal content of consciousness (if 

testable), but both may display purposeful movements, as in 

attempts to ward off painful stimuli or to remove catheters, 

endotracheal tubes, or intravenous lines (Lawrence et al, 

2008). 

     Patients in coma are unarousably unresponsive to 

suprathreshold sensory stimulation, including noxious 

stimulation that is strong enough to arouse a deeply sleeping 

patient but not so strong as to cause physical injury. Although 

the patient usually lies motionless, movements such as 

stereotyped, inappropriate postures (decerebration and 

decortication) and spinal cord reflexes (triple flexion and 

Babinski responses) may occur. Whatever the etiology, the 

duration of coma is typically no longer than 2 to 4 weeks, 

after which one of three conditions supervenes: - arousal to 

full or partial recovery, persistent vegetative state or death 

(Lawrence et al, 2008). 

Psychogenic Coma 

     Patients in psychogenic coma appear comatose but have 

clinical and laboratory evidence of wakefulness. Psychogenic 

unresponsiveness may be suggested by active resistance or 

rapid closure of the eyelids, pupillary constriction to visual 

threat, fast phase of nystagmus on oculovestibular and 

avoidance of self-injury(Lawrence et al, 2008). 

Locked-in State 



 Introduction 

 

iv  
 

     In this state, patients have normal consciousness but 

complete body paralysis, except for vertical eye movements. 

These patients cannot move their limbs, grimace, or swallow 

but are able to look up and down and blink. The lesion is 

typically in the base of the pons but due to sparing of the 

ascending reticular formation, consciousness is not impaired 

and patients are fully alert (Smith et al, 2005). 

Brain Death 

     The term brain death refers to a determination of physical 

death by brain-based, rather than cardiopulmonary-based, 

criteria (Wijdicks, 2001).  

     Brain death is the irreversible destruction of the brain, with 

the resulting total absence of all cortical and brainstem 

function, although spinal cord reflexes may remain. It is not to 

be confused with severe but incomplete brain damage with a 

poor prognosis or with a vegetative state, conditions in which 

some function of vital brain centers still remains (Ropper et 

al, 2004).  

Persistent Vegetative State 

     Patients in a persistent vegetative state are akinetic, mute 

and lack outward manifestations of any significant brain 

activity other than reflex responses. These may include 

decerebrate or decorticate posturing, deep tendon reflexes, 

Babinski or triple flexion reflexes, yawning, and so on. The 

term is usually reserved for the patient who has recovered 

only to this extent from coma due to a severe anoxic, 

metabolic, or traumatic brain injury(Lawrence et al, 2008). 
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 Physiology of the brain 

     The brain tissue is the largest component in the skull. It has 

a mass of about 1400 g and consists of supporting (glial) and 

neural elements, intracellular and extracellular water. The 

maintenance of an environment suitable for nerve cell 

function is achieved by the presence of the blood–brain 

barrier. The presence of the blood–brain barrier removes the 

need for lymphatic drainage of the brain. Pathological 

increases in brain tissue are the result of tumours, increased 

intracellular water (cytotoxic oedema) or extracellular water 

(vasogenic oedema) (Carl and Bhaskar, 2003). 

Cerebrospinal fluid (CSF) (figures 1-1):- 

CSF is produced by the choroid plexus in the lateral, third 

and fourth ventricles by both filtration and active transport (by 

Na
+
/K

+
-ATPase and carbonic anhydrase). In normal adults, 

approximately 20 mL of CSF is produced each hour, at a rate 

of 0.3 ml/minute (500 ml/day), and the CSF volume is 125 to 

150 ml. approximately 20 percent of the CSF is contained in 

the ventricles; the rest is contained in the subarachnoid space 

in the cranium and spinal cord (Whiteley et al, 2006). 

The CSF has a variety of functions. It helps to ensure a 

constant supply of glucose and maintains a chemically stable 

environment, necessary for neurotransmission. It also 

effectively reduces the mass of the brain to about 50 g, which 

reduces the inertia of the brain and allows rapid head 

movement without damage to the delicate neural structures 

(protect the brain from trauma). It also recirculates interstitial 

proteins back to plasma (there are no brain lymphatics). It is 

iso-osmolar compared with plasma, but has a lower 

concentration of K
+
, Ca

2+
, HCO3

–
, H

+
 (pH 7.33), protein and 
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glucose, and a higher concentration of Na
+
, Cl

–
, Mg

2+
 and 

carbon dioxide (Menon et al, 2000) . 

Figure1-1Cerebrospinal fluid circulation(Stoelting et al,2006).  

The blood–brain barrier  

The term "blood-brain barrier" is used to describe barrier 

systems that separate the brain and the CSF from the blood 

and prevent entry by simple diffusion of fluids, electrolytes, 

and other substances from blood into the CSF or brain. There 

are actually two barriers: a blood-brain barrier, and a blood-

CSF barrier. Both barriers separate the central nervous system 

(CNS) from systemic immune responses and affect the 

composition of the brain interstitial fluid and CSF. The blood-

brain and the blood-CSF barriers are not precisely equivalent 

(Paulson, 2002). 

Both brain barrier systems are dynamic. Endothelial cells 

and astrocytes that compose the blood-brain barrier and cells 

forming the blood-CSF barrier are capable of producing 


