81. Hepatic failure, hepatic coma

Since there is a high reserve in functional capacity of the liver, about 90% of the parenchyme must be damaged in order to lead to failure of metabolic, detoxication, proteosynthetic, immunologic and other functions.

Acute liver failure
- poisoning - organic solvents, phalloidin (mushroom Amanita phalloides) 
- fulminant hepatitis
- Reye sy (virosis + acetylsalycilic acid)

Chronic liver failure
- viral hepatitis
- alcoholic cirrhosis
- drugs, venostasis, metabolic cirrhosis, cholestasis, mucoviscidosis, tumors

Symptoms
- cholestasis - malnutrition, hypovitaminosis K, icterus
- hypoproteinemia
- bleeding disorders
- fetor hepaticus (breath smells like a freshly open corpse - caused by methylmercaptan from gut)
- spider nevi, palmar erythema (unmetabolized vasoactive substances)
- hepatorenal sy (either due to primary predominance of vasoconstrictive substances or secondary due to activation of sympathetic system - because of general vasodilation caused by unmetabolized vasoactive substances, there is low perfusion of kidney leading to critical decrease of glomerular filtration) - elevated serum creatinine, azotemia
- gynecomastia (unmetabolized female sexual hormones)
- loss of sexual hair, testicular atrophy (dysbalance in sexual hormones)
- menstrual dysfunction (hyperestrogenemia)
- liver "flap" = flapping tremor - non-specific hand tremor
- bleeding disorders (decreased prothrombin and other coagulation factors)
- edemas
- anemia
- hypoglycemia - impaired gluconeogenesis
- hyperammonemia - decreased ability to convert ammonia to urea
- nausea, vomiting, anorexia, loss of body weight

Hepatic/porto-systemic encephalopathy
- set of psychiatric and neurologic symptoms appearing in acute or chronic liver failure - usually reversible functional abnormalities without morphological changes - however when it reaches the stage of coma it can be irreversible and cause death
- main pathogenetic factors are probably increased ammonemia, dysbalance among plasmatic levels of aromatic and branched aminoacids, changes in neurotransmitters
- it is caused by failure of liver detoxication and metabolic functions
- important is production of potential toxins (especially ammonia produced by bacterial action onto proteins in the gut, phenols, amines, bacterial toxins) - disadvantageous is a high content on proteins (mainly animal proteins) in nutrition - can be positively influenced by low-protein diet, preferably plant proteins (but positive nitrogen balance must be ensured!!!), wide spectrum antibiotics to eliminate bacterial flora in the gut, and by administration of lactulose (a synthetic disaccharid) which decreases intestinal pH (thus trapping ammonia as ammonium ion and reducing its absorption), and influences the bacterial flora
- increased production of ammonia and worsening of encephalopathy appears after bleeding from esophageal varices - blood = source of proteins for ammonia formation
- insufficient hepatocytes do not have normal detoxication capacity
- contributing factor is shunting of blood, by-passing the liver and arriving directly at the brain with potential toxins
Pathogenetic mechanisms of hepatic encephalopathy
- high ammonia levels → increased formation of glutamine with consumption of glutamate (deficiency decreases excitability of the brain) and α-oxoglutaric acid (deficiency leads to low production of ATP in the brain)
- increased ratio of aromatic/branched aminoacids (due to hyperinsulinemia - causes increased input of branched aminoacids into muscles)
- increased phenylalanine → production of false neurotransmitter phenyletanolamine
- increased tryptophan blocs conversion of tyrosine to DOPA → instead of noradrenaline octopamine is produced (false neurotransmitter) - besides CNS disorders it causes also hyperkinetic circulation and can contribute to hepato-renal syndrome
- increased GABA - inhibitory neurotransmitter

Symptomatology of hepatic/porto-systemic encephalopathy
- sleeplessness, increased fatigue, flapping tremor (changes in neurotransmitters)
- intracranial hypertension (increased permeability of blood-brain barrier, formation of brain edema) - together with toxic effects contributes to development of coma
- apraxia (inability to sign)
- changes of behavior

Detection of early (subclinical) phase of hepatic encephalopathy (for prevention of irreversible changes)
- since no morphological changes are detectable it is necessary to make functional tests
- psychophysical tests may not be completely objective
- electrophysiological testing of CNS is helpful:
- frequency analysis of EEG displays slowing of EEG - increased amount of slow frequencies in delta and theta bands (normally alpha activity dominates in resting conditions with eyes closed), slowing of dominant frequency from normal about 10 Hz below 8 Hz 
- delayed reactions to sensory stimuli → prolongation of cortical evoked potential latencies





