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ABSTRACT

Hepatic encephalopathy is observed in patients with liver dysfunction. Therefore, chronic liver disease patients are more
affected. Due to reduced liver function, neurotoxins generated by damaged intestinal flora reach the brain. Hepatic
encephalopathy can be classified according to the degree of symptoms. Ammonia concentration is thought to be important
in pathogenesis. Its early phases can be diagnosed with a variety of tests. And it is possible to resolve and eliminate hepatic

encephalopathy with imaging and treatment.
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INTRODUCTION

Liver cirrhosis can be an outcome of variable causes, such as
high alcohol consumption, non-alcoholic fatty liver disease, or viral
infections. After an inflammation phase, the liver parenchyma
transforms into the fibrosis state, which is followed by the
compensated state. The symptomatic period of the disease is the
decompensated state," which can cause palpable fluid accumulation
in the abdomen and bacterial peritonitis.” Liver cirrhosis is a
pathological result of chronic liver disease, even though primary
cause of cirrhosis is hepatocytes’ continuous life-and-death cycle’
This cirrhotic process causes deceleration of metabolism in which
ammonia is converted to urea. As a result, the ammonia increases in
circulation." Hepatic encephalopathy is a complication of cirrhosis,
which is responsible for the majority of hospitalizations.” It is
important to make a differential diagnosis from other neurological
and psychological situations which may be present in elders with
co-morbid diseases in patients with chronic liver dysfunction and is
considered a reversible situation. Toxic substances that accumulate
in the brain negatively impact on perception and attention. Sleep
patterns are also disrupted.” Neurotoxins from the intestine reach
the brain due to a damaged liver and are demonstrated to be
responsible for the symptoms. Although high ammonia levels are
expected, it is not thought to be a predictor factor of the severity
of the disease.” In this review we aimed to highlight the current
approaches to hepatic encphalopaty.

MECHANISM OF HEPATIC

ENCEPHALOPATHY

In terms of mechanism, when the liver cannot fully
perform, ammonia and other substances accumulate in the
brain, causing the volume of astrocytes to expand, which
increases oxidative stress. These negative changes disrupt the

interaction between the astrocyte and other neurons, and the
symptoms increase dramatically. The transport of glutamine
to the mitochondria also causes an increase in ammonia
production.” According to the Trojan horse hypothesis,
glutamine transported to the mitochondria triggers the
formation of reactive oxygen species and ammonia, which
causes an increase in glutamate and glutamine. The process
results in a decrease in oxidative phosphorylation capacity.
Ammonia has an important role in the impairment of
mitochondrial functions. Ammonia causes pH alterations,
and although this blocks the later stages of the autophagy
process, it leads to the breakdown of mitochondria because it
is ubiquitous.’

STAGING OF HEPATIC ENCEPHALOPATHY

Hepatic encephalopathy is observed at a scale from
minimal hepatic encephalopathy to overt encephalopathy
depending on the extent of damage caused.' This is known as
the West Haven Criteria." Minimal hepatic encephalopathy
(MHE) is mostly used to describe changes that can be
distinguished by tests. Thus, neurophysiological changes
may not affect the consciousness. The lack of awareness,
decreased attention, decreased ability to perform tasks,
sleep disturbance, anxiety and euphoria are among the
prominent features of stage one. Along with minimal hepatic
encephalopathy, stage one also described as covert hepatic
encephalopathy because of lack of overt encephalopathic
features. However, this does not mean that it should not be
treated. On the contrary, the patient should be intervened at
this stage, as it is a precursor to advanced stages."

In stage two, lethargy or apathy, time disorientation,
personality changes, inappropriate behavior, dyspraxia-
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planning impairment, and flapping tremor may be observed.
Stage two has distinguishing features from stage one by
confusing at least three of the following: months, day of
the month, day of the week, season, and year. Temporary
disorientation distinguishes stage two from stage three, which
features prominent hepatic encephalopathy symptoms. In
stage three, disorientation is expected to be permanent. There
are a semi-dazed state and unusual behaviors. Disorientation
increased, and disorientation in spatial perception advanced
beyond stage two. At this point, it is possible to report at least
three of the spatial parameters incorrectly, such as country,
state (or region), city or place. In stage four, the stage of
coma is reached and there is no response to painful stimuli.
Thus, a patient with hepatic encephalopathy is classified and
described according to Table."

Table. Hepatic encephalopathy classification - an example: HE, type C,

stage 3 classified as recurrent, precipitous

Type Stage Progress  Spontaneous or
precipitated
A MHE Episodical
, Covert Spontaneous
B Recurrent
2
Precipitated
C 3 Overt Persistant
4

Generally, the pathogenesis is based on three types: In
type A, an encephalopathy secondary to acute liver failure is
expected. Type B is used to describe hepatic encephalopathy
secondary to the presence of portosystemic shunts. In type C,
there is a hepatic encephalopathy secondary to cirrhosis."”

TESTS AND IMAGING

There are some scoring tests, especially for MHE and
stage 1 hepatic encephalopathy. The Psychometric Hepatic
Encephalopathy Score (PHES) test is considered the gold
standard,' assessing psychomotor speed and visuospatial
coordination, which is thought to detect neuropsychological
deficits in latent hepatic encephalopathy.”” It includes five
widely validated tests: Number connection test (NCT)-A,
NCT-B, line tracing test, digit symbol test and serial dotting
test (SDT).'®"” The main problem with this test is that it takes
20-30 minutes to complete, which makes it unpractical. The
critical flicker frequency (CFF) test is a neurophysiological
test that evaluates the patient’s ability to discriminate
flickering light using a glasses-shaped device and has been
widely validated'®" and is comparable to the PHES test.A
value below 38 Hz is recommended for detecting latent
hepatic encephalopathy.”” The test is easy to accomplish but
the device is expensive. Some tests, such as the stroop test,
may also be useful. The stroop test reflects frontal region
activity. If the color and the color expressed by the word are
not the same, measurement is made based on the patient’s
reaction.”’ In the animal naming test (ANT), fluency in
meaning is analyzed by having as many animal names as
possible uttered in one minute. An environment isolated
from external factors is required. If the patient pauses for 15
seconds before the extinction of one minute, a clue is given
with the name of an animal, and the patient is allowed to
continue the test.”

In hepatic encephalopathy, neuronal loss and manganese
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accumulation can lead to bilateral, reversibly symmetrical
globus pallidus and substantia nigra T1 hyperintensity. An
increase in glutamate and glutamine peaks is expected as a
result of hyperammonemia. Cerebral edema may also be
observed in hepatic encephalopathy. Cytotoxic edema is
expected in acute hepatic encephalopathy, and vasogenic
edema is expected in chronic hepatic encephalopathy.
However, mixed-type edema is expected later. Preservation
of perirolandic areas and the occipital cortex is an important
finding in differentiating hepatic encephalopathy from
hypoxic-ischemic encephalopathy.”

DIFFERENTIAL DIAGNOSIS

If overt hepatic encephalopathy and acute confusional
state are considered, diabetic symptoms such as hypoglycemia
and ketoacidosis, alcohol intoxication, Wernicke’s withdrawal
symptoms, drugs such as benzodiazepines, opiates, electrolyte
disorders, neuroinfections, psychiatric disorders, intracranial
hemorrhage, organ failure, dementia and conditions such as
brain lesions must be excluded."

TREATMENT

Constipation plays an important role in the development
of hepatic encephalopathy. Therefore, as the transition period
without digestion is prolonged, toxic metabolites can be
reabsorbed and, cause an increase in ammonia. Lactulose
and lactitol are considered first-line treatments because they
accelerate the passage.”

As portal hypertension increases in the liver, spontaneous
portosystemic shunts (SPSS) may occur. Splenorenal shunts,
especially those located to the left of the spleno-porto-
mesenteric junction (“left side”) are most associated with
recurrent hepatic encephalopathy.”>* Shunt obliteration is
among the treatment options because it blocks the passage
of ammonia.” Transjugular intrahepatic portosystemic
shunt (TIPS) is a procedure to reduce portal hypertension.
For refractory variceal bleeding and refractory ascites, a
stent is placed between the portal vein and the hepatic vein.
Therefore, the portal venous flow is shunted directly to the
systemic circulation. Thus, it reduces bleeding and ascites and
indirectly helps to prevent hepatic encephalopathy.”**

Due to the disruption of intestinal flora in liver cirrhosis,
probiotics are growing in popularity and significance. In
hepatic encephalopathy, probiotics can be used to regulate
the disrupted intestinal flora.?* Also, there are some studies
that suggest fecal microbiota transplantation (FMT) is
effective in reducing cognitive impairment and the number
of hospitalizations in cirrhotic patients. However, it has not
been proven yet that further studies should be followed.

L-ornithine L-aspartate (LOLA): L-ornithine and
L-aspartate contain amino acids involved in metabolic
pathways that produce urea and glutamine.”* Ornithine is
involved as both an activator and substrate in urea production
and aspartate stimulates the synthesis of glutamine, which
acts as a substrate in urea production. As a result, ammonia
levels are reduced through the liver.””

Rifaximin is thought to reorganize the intestinal
microbiota, as concluded in a recent study. Bacterial
composition and diversity are considered beneficial as it
prevents impaired bowel regulation, which is an important
cause of hepatic encephalopathy.”
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CONCLUSION

Hepatic encephalopathy should be considered as a
preventable symptom. In cases of possible liver failure where
hepatic encephalopathy is considered, differential diagnoses
should be carefully evaluated with the principle that “non est
morbus, ibi est patientes estote™ There are no diseases, there
are patients. Healthcare providers should be alert for the
early stages of hepatic encephalopathy, and awareness of early
diagnosis and treatment should be increased.
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