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Hepatic encephalopathy
Chang Wook Kim, M.D.

Division of Gastroenterology and Hepatology, Department of Internal Medicine, Uijeonbu St. Mary's Hospital,
The Catholic University of Korea College of Medicine, Seoul, Korea

Hepatic encephalopathy, one of the major complications of cirrhosis, is a neuropsychiatric syndrome caused by
accumulation of toxins in the central nervous system following dysfunction in liver detoxification. Various manifestations
makes it difficulty to diagnose and categorize hepatic encephalopathy. For the consistency in diagnosis and staging of
hepatic encephalopathy, standardized nomenclature regarding forms of hepatic encephalopathy was proposed recently. Due
to the poor understanding of pathophysiology, effective prevention or treatment options are limited. Based on the theory
that intestinal-derived ammonia plays major role in the development of hepatic encephalopathy, therapeutic approaches are
directed at reducing intestinal bacterial production of ammonia and facilitating its elimination. Non-absorbable
disaccharides, antibiotics such as rifaximin and L-ornithine-L-aspartate are main therapies for hepatic encephalopathy.
Alternative therapies such as benzodiazepine receptor antagonists, branched-chain amino acids, sodium benzoate and
acarbose have limited data supporting their use. Precipitating factors must be looked into carefully and corrected
immediately because most patients are usually present with precipitating factors. Hepatic encephalopathy without
precipitating factors shows poor prognosis and could be candidate of liver transplantation. (Korean J Med 75:27-36, 2008)

Key Words : Hepatic encephalopathy; Terminology; Physiopathology; Therapy
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Table 1. Proposed nomenclature for hepatic encephalopathy

Category Subcategory

Type Description (by duration and (by duration and
characteristics) characteristics)
A (Acute liver failure) Hepatic encephalopathy associated with acute NA NA
liver failure

B (Bypass)

hepatocellular disease
C (Cirrhosis)

portosystemic shunts

Hepatic encephalopathy associated with
portosystemic bypass and no intrinsic

Hepatic encephalopathy associated with
cirrhosis and portal hypertension or

Episodic Precipitated
Spontaneous

Recurrent
Persistent Mild
Severe

Treatment-dependent

Minimal NA

NA, not applicable

)

ATHAQ] RS olr iz} Fik

1998 H|lLtoll A A2 E TH =Sl TRt 3] efeflA A
AlE 7] BAol mhe BR(E )7 #A b Y
Tof HgET Uk, AY THEIFe A A A
S MO R A S Aol A 52 ebol g wh,
ofj ] 4| 7| 73 =(decerebrate rigidity) W ApgO g w-= A Ry
Gtk o] 79 HolmAAA| E(astrocyte) O] FECR Tl
o] AL ofofl &fjt FAUNY o2 ] AAta
< A ol (hemiation)o] ¥HAYste] ARdstA H BY 713
WSS HAEe] &4 glo] wu-HAeE 93] =(por-
tosystemic bypass)oll oJ3k THIHF oz Q19IF o] AL A
29l -3 2o oJsh vl =&tk CF 7HdESo] 1w
oA WAsH= 73S, B 2 CE (M5 thAl
7+& #(episodic), A]<:Z(persistant) 2! Z]A~ZAKminimal) S

BRART GOt Ty

olN
o
N
op
2
rlr
S~

Of
:
>

(precipitated)o]a} s}z |k <lzbrf
(spontaneous)o |2} B&3Ich o]g3t S E
=]

-
Su e}
@4 ghuFol 1del 23] ol WAlsH: A9 A%

(recurrent)o| g} EF3Ich A EFloA o
T AR A S-S Yvshe

o A%E EFE 4R et

il
i
2
AN
L oX
i

1B
N
ok oM
i o

)
L Lo
olN
g
o o

o i
N
fr 4
_O‘L
ia
%2
2
)
N
52
g r
B
o8
)
rr

LAY
1o o\
=
ol
=
N,

(o

U
=
X
S
N
o
o
)
o
i
o\
o
D)
Ip
o,
o
il
o
=)

RN )

HT on >
0 Jg
12

\
jﬂ (F;;«
W
> oy
h rlo
10 o
N
ik
5
:‘; hu
W

ol
- =

N oo
e
T
1 o
oN 2

X
B
1B

o oxt &£
o

d
2 2 oy
4
oz
h
o
5]
D
o,
=
[
i
-0,

N

[0 ox ox 1o 8 o gy o
o M

[T
o\
2
>
N
il
ofx
au)
>
o
>
L
o
i)

>

o M
oft
e 1

of = o iy & H

jm

i
ot
v
_\-ﬁl‘
B
oN
ox

i)
oX
olN
rlo
Norr
=)
% do

o
)
ay e
&
i
oo
>,
)
1o
olN
=
3 %
) X
LN
£ o
oz 1o
N A
= o
ol off
P2

1o X

ZAAHNumber connection test)L;
AAEIsHE PAlAE ol

= o=

Holub AlATHY e HArol Aoz 34 o}elAlE
(subclinical) 7Hx]z oz B,



— Chang Wook Kim : Hepatic encephalopathy —

5 ujujgt GA1%] HSio A e 2l Eu), B4 o]2]
77 chefsiek. lde] wWsles Bar U, 7
Zofl et Palo] AAasie $AT WEES 1Y

P
T
X210l Aol iz A2k 2k Q1Alel Aol7t AL FAWS

-

A4l Z(constructional apraxia) O & Ql3f ther B2 A
7] 59 & oo Aol AollE Hol, o9 AL 5
E3E At AT FAAeRE myolr] A
(asterexis), 73 Z|(rigidity), }c}REAKhyperreflexia), @it
HEAKextensor plantar sign), WZH(seizure) So] UERd
Qittk Hgol7] AAL 71 EAAQ] AHEH o|AIAAC

2 Ay} o= A AR E9] Y7o 2 o] AW Hto| A
o7} whAste] A AL fAIEA) e AT o
TE Hal &53EE AAZ o 2 ZAIE FEHA]

U 2=

ok o
r_>d T O 1= s

—l)

O.

fr >l.u

ahat o] HYAYA =, 5 1H”‘7%Ur £ = 7 3
At #8217 SHe 59 TAA AAelA T ol
& sielo]] e 053, AVEHE 5 A Fo, 4
B, ThE diAb WA 9 AR £ SolqE M
4 QI HBolFQl FApolch 74 - (fetor hepaticus)=

oA Tg Al wE = 9l
e gHoem g efote] os ol FAE
Methanethiol &] -§-T=3]¢1 dimethylsulphide®} 72 Z]4kA]
Az Qg Aol

= A 2

= o] Ao AHu wEko|vt A =mikg %7}01] E‘Eo] )

A=] Z o7 JLESF West Haven -4 7]

#o 53] ol gataL Ui 2)Y. &3, Hﬂ SIEY *PEHE’J
o]

i
i
4r
[T
3

T
\I
gl
i

&
Sl WA o) et g 52 2ol YEhu HEol
7] Aol vehd 4= ok 2 S5 71 AdHl, =9 uk
o AEE A FAET e =1 T Bl 3
gk Hyol7] o] vehdth 3 S5 7 B AR
2 7 A=l vheshe EnlE Holu ARt Ay A
I AR eS e HYolr] A ~ddnh 4

=10

53 B TE ATt B4 WA 5o wheg
wolx| e,

A
(=3

3. A

7]—/\45-4101]/\1 & %1—514 ].1.-_57]_ 237]_—;5H o]% 7(_)]07]_
oA Zgke] =&ol & 4= Jlou B XA EF ¢
ot &7t S7ksl Sl A2 ofar €% %‘E‘/IOVP
& B5EE 1HYES At BlEsHAl 7] w2l
AAE o219l Ze obyrh ey 1t Aghe] £ of 7
L oJaxske] flQlo] E8tde Aol @4 dryobrt
1HEF9] Zcto] KAl =& & 4= Stk HupgA}
o Me =& Ag = 4FAtulhigh voltage slow triphasic
wave)7} A8 o] LRI 7h 5] Kl S5
Aoz Aut "y ga HALR A7 TERYIA 7|4
9ol R Hzbel| Qg TRl A= 44
S ®ITPY. 11 o] i 7] Eg A magnetic reson-

ance spectroscop ), AR (positron emission tomo-

pi=s
o2
o

A

L

2~
e
L

~

graphy) 5 417 7140 Wk ghIFelA AFAo
= 91 R 2952 Kol 208 5
B 5 gla F2A KWL gEshed] o f-g3h of
4 ol Bgsplolie ahehe ol SIcP

=9, = AgTgE HIR ?l HAME =S S0l e,
R

pasof gkt
L]

Ao elslde obd BHI grck AWt

O JBAENE Solgt wakr vhehtx) grout Hota
KAHES] BefsEE W 71 A WEHE Belt, 4 7
el MRl 2 AR EARGIA 8
At o PAIE el ermuote] chabaRE

e 2Rekle] AR fu
2 Uehtb @itk vk vhy ZHR oA Hokay
A ES] v|ERE ol ZAsk AELe]
A7k FAL Alzheimer type 11 ol m A ek
a7t LR, ZheEe] UQIBARE 71 203 o



— HEIEEA] A 75 A Al1E S A 575 5 2008 —

Table 2. West Haven criteria for semiquantitative grad-
ing of mental state'”

Grade Criteria

Grade 1 Trivial lack of awareness
Euphoria or anxiety
Shortened attention span
Impaired performance of addition

Grade 2 Lethargy or apathy
Minimal disorientation of time or place
Subtle personality changes
Inappropriate behaviour
Impaired performance of subtraction

Grade 3 Somnolence to semi-stupor but responsive to
verbal stimuli
Confusion
Gross disorientation

Grade 4 Coma (unresponsive to verbal or noxious stimuli)

LUolS H]Z3}o] 4 -aminobutyric acid (GABA), 714 A7
He-=H(false  neurotransmitter),  U]214d
(intrinsic benzodiazepine) 12|31 W7t 52 & 4 Uk AY
St Lo 2 diAe) Thil ol

Table 3. Neuropsychiatric staging of hepatic encephalopathy

oo} %)
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wUjolrt AARA] Stk thulel A ghry ol
ol] 2 H(blood brain barrier)e] Fak/do] F7}w o g}
9] Qruyol7} M & ST, GABAL Aol A A==
A AsdGEd = ThoflA AAEA 2T GABA7} g
ougule] Agton Ho| $UHT APaFar) EAs)
GABA g0 ZAglsle] H4 S2(chloride channel)7}
delm FrpEISEAo] dolut AFAES AR D,
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7]

fr 2

2108 4o e

. Personality . -
Stage Consciousness . Neurologic EEG findings
and intellect
0 Normal Normal Impaired psychomotor testing  Normal
(minimal)
1 Insomnia, disturbed Confusion, Tremor, Slightly abnormal
sleep pattern forgetfulness, constructional apraxia,
agitation uncoordination
2 Lethargy, slow responses Disorientation, Asterixis, ataxia Slowing of triphasic
bizarre behaviour waves
3 Somnolence, but Disorientation, Asterixis, Slowing of triphasic
patient may be aggression hyperactive reflexes, waves
arousable positive Babinski’'s reflex
4 Coma, Coma Decerebrate posture Slow waves (2 -3

unresponsive

cycles per second)

EEG, electroencephalogram



Table 4. Pathogenesis of hepatic encephalopathy
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Mechanism

Hypothesis

Accumulation of toxins
(ammonia, mercaptans)

Enhanced GABAergic
neurotransmission

Accumulation of false
neurotransmitters

Levels of ammonia and mercaptans produced by the action of intestinal bacteria on urea and
protein are elevated in blood and brain as a result of defective hepatic clearance, leading to
impaired neural function through cytotoxicity, cell swelling, and depletion of glutamate

Defective hepatic clearance of GABA produced by intestinal bacteria, increased neuronal GABA
synthesis, and increased production of benzodiazepine receptor agonists lead to neuronal
inhibition through stimulation of the GABA receptor complex in postsynaptic membranes

Increase in the ratio of plasma aromatic amino acids to branched-chain amino acids results in
an increase in brain levels of aromatic amino acid precursors of false neurotransmitters

GABA, y-aminobutyric acid

Table 5. Precipitating factors for hepatic encephalopathy

33)

Precipitating factor

Possible mechanism

Excessive protein intake
Constipation
Hyponatremia
Gastrointestinal bleeding
Infection (e.g. SBP)
Sedative drugs
Azotemia
Hypokalemia
Surgery
Alkalosis
Dehydration
Fluid restriction
Diuretics
Excessive paracentesis
Diarrhoea
Vomiting

Increased ammonia production
Increased ammonia absorption
Astrocyte swelling

Increased ammonia production
Synergistic effects of cytokines
Increased brain sensitivity

Increased ammonia generation
Increased renal production of ammonia
Protein catabolism

Increased diffusion of ammonia through BBB
Mechanism uncertain

Protein catabolism

Arterial hypotension/hypovolaemia
Gastrointestinal bleeding
Peripheral vasodilatation
Shock, operation

Hypoxia

Anaemia

Fever

Psychotropic medications
Benzodiazepines, morphine

Portosystemic shunts

Alcohol

Protein catabolism

Central nervous system depression

Reduced metabolism of toxins
Hepatic dysfunction

SBP, spontaenous bacterial peritonitis; BBB, blood - brain barrier
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