Online bl‘alnmapplng

| Version 14 | A Monthly Publication presented by Professor Yasser Metwally June 2009

DEFINITION OF HEPATIC ENCEPHALOPATHY

Hepatic encephalopathy is a syndrome observed in patients with cirrhosis of the liver. It is characterized by personality changes, intellectual
impairment, and a depressed level of consciousness. An important prerequisite for the syndrome is diversion of portal blood into the systemic
circulation through portosystemic collateral vessels. Indeed, hepatic encephalopathy may develop in patients without cirrhosis who have
undergone portocaval shunt surgery. The development of hepatic encephalopathy is explained, to some extent, by the effect of neurotoxic
substances, which occurs in the setting of cirrhosis and portal hypertension.

Subtle signs of hepatic encephalopathy are observed in nearly 70% of patients with cirrhosis. Symptoms may be debilitating in a significant
number of patients and are observed in 24-53% of patients who undergo portosystemic shunt surgery. Approximately 30% of patients dying of
end-stage liver disease experience significant encephalopathy, approaching coma.

Hepatic encephalopathy accompanied by severe dysfunction of hepatic synthetic activity also is the hallmark of fulminant hepatic failure
(FHF). Symptoms of encephalopathy in FHF are graded using the same scale employed to assess encephalopathy symptoms in cirrhosis.
However, the pathogenesis of the encephalopathy in FHF differs from that of cirrhosis. In FHF, altered mental function is attributed to
increased permeability of the blood-brain barrier and to impaired osmoregulation within the brain. The resulting brain cell swelling and brain
edema are potentially fatal. In contrast, brain edema rarely is reported in patients with cirrhosis.

TRIPHASIC WAVE CHARACTERISTICS

An elevated blood ammonia level is the classic laboratory abnormality reported in patients with hepatic encephalopathy. This finding may aid
in correctly diagnosing patients with cirrhosis who present with altered mental status. However, serial ammonia measurements are inferior to
clinical assessment in gauging improvement or deterioration in a patient under therapy for hepatic encephalopathy. Checking the ammonia
level in a patient with cirrhosis who does not have hepatic encephalopathy has no utility. Only arterial or “free venous” blood specimens must
be assayed when checking the ammonia level. Blood drawn from an extremity to which a tourniquet has been applied may provide a falsely
elevated ammonia level when analyzed.

Classic EEG changes associated with hepatic encephalopathy are high-amplitude low-frequency waves and triphasic waves. However, these
findings are not specific for hepatic encephalopathy. When seizure activity must be ruled out, an EEG may be helpful in the initial workup of a
patient with cirrhosis and altered mental status. Visual evoked responses also demonstrate classic patterns associated with hepatic
encephalopathy. However, such testing is not performed in common clinical use

TRIPHASIC WAVES i &

Figure 1. Triphasic waves

Triphasic waves (TWSs) are a distinctive but nonspecific electroencephalographic (EEG) pattern originally described in a stuporous patient in
1950 by Foley as "blunted spike and wave." In 1955, Bickford and Butt coined the term "triphasic wave." Since their findings were limited to
patients with hepatic failure, triphasic wave encephalopathy (TWE) became synonymous with hepatic encephalopathy. More recently, TWE
has been associated with a wide range of toxic, metabolic, and structural abnormalities.

TWs are large-amplitude, generalized waves of 1.5-3.0 Hz. They are bilaterally synchronous and bifrontally predominant periodic waves with a
characteristic morphology. Classic TWs have an initial small-amplitude, sharp-negative component followed by a large-amplitude, sharp-
positive wave; they end with a slow negative wave.



The 3 most common causes of TWE are hepatic encephalopathy, renal failure, and anoxic injury. Other causes of TWs include the following:
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Hepatic failure

Metabolic abnormalities such as hypernatremia, hyponatremia, hypercalcemia, and hypoglycemia
Thyroid disease - Hyperthyroidism or hypothyroidism

Encephalitis

Stroke

Creutzfeldt-Jakob disease (CJD)

Alzheimer disease

Postictal state

Serotonin syndrome

. Cerebral abscess

. Metrizamide poisoning
. Naproxen overdose

. Lithium toxicity

Head trauma

. Cerebral lipidoses

. Subdural hematoma

. Carcinomatous meningitis
. Tumors

. Maple syrup urine disease

PATHOPHYSIOLOGY OF TRIPHASIC WAVES

Regardless of the underlying etiology, TWs invariably are associated with an impaired consciousness that may range from mild confusion to
deep coma. The background may be slower in hepatic failure than in other conditions. Patients with metabolic abnormalities as a cause for TWE
are more likely to be in coma than those with another etiology of TWE.

Early theories suggested that moving cortical positivity due to cortical irritation produced TWE. The cause now is believed to be a dysfunction
of the thalamocortical relay neurons due to structural or metabolic disruption. Abnormalities in glutamate metabolism may be one of the
mechanisms of TWE. Metabolic or structural abnormalities at the thalamocortical level, particularly dysfunction in the thalamocortical relay
neurons, are hypothesized to be responsible for the EEG and clinical findings associated with TWE.
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