
 

III./11.4 Hepatic disorders
Neurological complications are common in hepatic disorders. These
complications can affect the central or the peripheral nervous system or both.
They may be associated with congenital enzyme deficiencies, for example
congenital hyperammonemia, porphyrias, galactosemia, and Zellweger’s
syndrome, or with acquired hepatopathies, such as alcoholic liver cirrhosis or
viral hepatitis. It is less commonly known that a portosystemic shunt may
also be the cause of hepatic encephalopathy.

III/11.4.1 Hepatic encephalopathy (HE)

Pathomechanism of
Reye-syndrome is
not fully known, it
seems to follow
upper airway
infection with
fever. Acetyl
salicylic acid
toxicity and
mitochondrial
dysfunction are
present. It occurs in
childhood or in
teenagers.

Other provoking
factors: liver
cirrhosis, diuretics,
gastrointestinal
bleeding, ascites
puncture, diarrhea,
vomiting,
dehydration,
alcohol abuse,
sedatives,
infections

Multifactorial disorder. Hepatocellular disease and portosystemic shunt cause
reversible or irreversible loss of liver function, which is associated with
neurological symptoms.

Hepatic encephalopathy has an acute and a chronic form.

Four possible mechanisms of HE:

1. hyperammonemia (excessive amount of NH3 in the blood)

2. endogenous benzodiazepines, biogenic amines, “false
neurotransmitters”

3. decreased liver metabolism

4. deposition of manganese in the brain

III./11.4.1.1 HE/Fulminant hepatic failure

Hepatotoxins (mushrooms, drugs) or viral infection play the major role in
development of fulminant hepatic failure and encephalopathy in patients with
no history of liver disease.

Symptoms:

hyperexcitability, delirium, and in untreated cases coma

incidence of epileptic seizures is low because of the formation of
endogenous benzodiazepines

diffuse cerebral edema, increased intracranial pressure, increased
risk of herniation

20% of patients survive.

III.11.4.1.2 HE/ Chronic hepatic encephalopathy

Etiology: portosystemic shunts, increased amount of proteins in the
intestines, and bacteria in the intestines. Intracranial pressure is normal.

The severity of clinical stages of chronic HE (Parson-Smith criteria modified
by Conn) is not related to absolute serum ammonia levels.

Stage I-IV:

Stage I: behavioral disturbances, anxiety, sleep disturbances,



postural tremor, impaired coordination, impaired concentration

Stage II: disorientation in space and time, disinhibitied behavior,
asterixis

Stage III: somnolence, hyperexcitability, increased reflexes,
pyramidal signs, parkinsonian symptoms, hyperventilation

Stage IV: coma

EEG is characteristic: frontal intermittent rhythmic delta activity (FIRDA),
diffuse slow-wave activity, and generalized triphasic waves.

Hepatic
encephalopathy can
occur in patients
with no history of
liver disease.
Icterus is not an
obligatory sign.

Differential diagnosis:

intoxications

Wernicke’s encephalopathy

Korsakoff’s syndrome

other metabolic encephalopathies (hypernatremia or hyponatremia,
uremia, hyperglycemia or hypoglycemia, hypercapnia)

Wilson’s disease

head trauma, subdural hematoma, intracranial lesions

Detailed history – previous and present liver disorders – physical and
laboratory examinations are important.

Radiological examinations: CT excludes other reasons, for example
subdural hematoma. MRI is not specific, but symmetrical signal
hyperintensity on T1-weighted images in the globus pallidum may
be typical, and also in the substantia nigra and dentate nucleus.
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Arterial serum is
more reliable for
the determination
of serum ammonia,
because the venous
level is modified by
muscle work.

Laboratory examinations exclude other metabolic encephalopathies
(uremia).

The degree of elevated serum ammonia level is not consistently
related to the stage of HE.

CSF examination is not routinely examined- lumbar puncture may
have a higher risk because of the associated coagulopathy or
increased intracranial pressure in acute encephalopathy in fulminant
hepatitis. In acute or chronic encephalopathy, elevated CSF
ammonia, lactate and glutamate levels are seen. The elevated CSF
glutamate level is the most specific fining, which shows a strong
relation to the stages of encephalopathy. CSF protein elevation is
common in hepatic coma, but its level is normal in Reye-syndrome.
CSF may be xanthochrom, because of increased serum bilirubin
level.

Avoiding provoking factors (for example surgery with general
anesthesia) is important.

Therapy:

Symptomatic treatment (cerebral edema) and causative treatment (antiviral
treatment, low protein diet, eliminating toxins from the bowels, lactulose,
disaccharides, antibiotics, arginine, flumazenil, liver transplantation).



III./11.4.2 Rare complications of liver cirrhosis

hepatocerebral degeneration

cerebellar symptoms

transverse myelitis

parkinsonian symptoms

dementia

epilepsy

paraplegia

III./11.4.3 Wilson’s disease

Cause: genetic disease of copper metabolism, the “Wilson gene” – 13q14.3 -
is transmitted by autosomal recessive inheritance. Genetic diagnosis is
difficult because there are many known mutations. The Wilson gene encodes
the Wilson protein (ATP-ase). Due to impaired function or loss of function of
this protein, the biliary excretion of copper decreases. Serum ceruloplasmin
(which binds 95% of copper in the serum) markedly decreases and cytotoxic
free copper passes into the tissues from the circulation.

Prevalence is 3/10,000.

First manifestation of symptoms is rare below 5 and above 30 years of age.
First symptoms are hepatic and/or neurological. Occasionally neurological
symptoms develop without hepatic dysfunction.

Neurological symptoms:

initial symptoms are not characteristic, abnormal behavior,
incoordination, dystonia.

weakness, fatigue, slow speech and slow voluntary movements

tremor

dysarthria

excessive salivation

ataxia

dysphagia

hypomimia

psychiatric symptoms, dementia

Without treatment, focal or generalized epileptic seizures, rigidity. The
course of the disease is progressive without treatment.

Pseudoparkinson-type

Pseudosclerosis-type

Dyskinesia-type

Localization of neuropathological changes



Most affected regions: putamen, pallidum, caudate nucleus, thalamus, rarely
the frontal cortex.

Radiological findings

CT, MRI

MRI is more sensitive than CT in visualizing structural changes. “Panda
sign” is specific on MRI.

Ophthalmology: Kayser-Fleischer corneal ring.

Therapy: reduction of dietary copper, administration of copper chelating
agent - D-penicillamine (250-500 mg four times a day till the end of life). If
the patient does not tolerate D-penicillinamine, another chelating agent,
triethylene tetramine dihydrochloride, may be given. Oral zinc blocks the
intestinal absorption of copper.

III./11.4.4 Neuropathies

Multifactorial disorders.

Demyelinating polyneuropathies are common in chronic liver disorders. The
clinical and electrophysiological signs of polyneuropathy generally do not
correlate with the severity of hepatopathy.

Primary biliary cirrhosis causes axonal sensory polyneuropathy.
Cardiovascular autonomic dysfunction can occur in both alcoholic and
non-alcoholic hepatopathies. The presence of autonomic neuropathies in any
type of chronic liver disorder (chronic hepatitis, primary biliary cirrhosis) is
a bad prognostic sign. Parasympathetic autonomic neuropathy is more
characteristic in non-alcoholic chronic liver diseases, as opposed to
sympathetic dysfunction.

The type of neuropathy depends on the cause or disorder. For example
Guillain-Barré syndrome was reported in viral or in alcoholic hepatitis.

III./11.4.5 Coagulopathies

Bleeding in CNS, as a complication.

III./11.4.6 Hypoglycemia

Hepatopathy predisposes to hypoglycemia.
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