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BUTIERWORTH. Subclinica1 hepatic encephalopathy in cirrhotic patients: 
Prevalence and relationship to liver function. Can J Gastroenterol 1991 ;5 (4 ): 
121-125. Neuropsychological tests were adminisrere<l to 22 alcoholic cirrhotic 
patients, 20 nonalcoho lic cirrhotic pa tients and 42 control suhjects matche<l for 
age and educational background. Liver funct ion estimated by Pugh score was 
identical in a lcoholic and nonalcoholic c irrhotics. Thirty-two c irrhotic patients 
(76%) failed one or more psycho logical test. Performance was worse in c irrhotics 
than in controls in all but one test: the degree of neurological impairment was 
similar in alcoholics and nonalcoholics and corre lation with the severity of I iver 
dysfunction was only marginal. A combination of the five more sensitive tests 
was able to identify 31 of 32 cirrhotic pat ients with subclinical encephalopathy; 
this 'mini battery' of tests can be performed within 10 mins. S uhclinical hepatic 
encephalopathy is frequent in c irrhotic patients and can a<lversely affect the ir 
psychosocial behaviour. 
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Encephalopathie hepatique subclinique chez les cirrhotiques: 
Prevalence et liens avec les fonctions hepatiques 

RESUME: Vingt-deux c irrhotiques alcooliques, 20 c irrhotiques non alcooliqucs 
er 42 sujets tcmoins Ont ete appar ies en fonction de ['age et Jc ['education , et Ont 
subi <les tests neuropsychologiques. Les fonccions hcpatiques estimees scion 
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HEPATIC ENCEPIIALOPATIIY IS 

usua lly clm,si(ie<l into four stage:, 
according tll the scverit y of neurologi­
cal symptoms. However, it is now well 
recognized rhat a significant rrorortit111 
of c irrhotic patients show suhdc 
neurological dcficns that are not 
Jerecrnhlc vi,1 rout inc neurological 
examination but can be demonstrated 
vu1 eit her ncuropsychological test~ or 
visually evoked roten rn1 ls ( 1 ). T his en­
tiry is generally referred to as sub­
clinical her atic encephalopathy. Its 
prevalence is va riable depending on 
the ratient population and on the bat­
tery of tests used to detect it. It is now 
estahl ished that subclinical hepatic 
cncephalorarhy may occur in both al ­
coholic and nonalcoholic cirrhotic 
patients (2-6). However, the relation­
ship between neuropsycho logical im­
ra irment and liver function is still 
controversial (2, '3 ). 

The present stu<ly was designed to 

evaluacc in a Canadian population of 
cirrhotic ratients the preva lence of 
subclinical hepatic cnccrhaloparhy 
anJ the relationship between subclini­
cal hepatic encephalopathy and liver 
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l'111J1ce de Pugh cta1cnt identiques chcz les c irrhmiques alcoo liques ct no n 
alcooliqucs. Trentc-Jeux patients c irrhotiqucs (76 %) o nt cchouc i\ au moins un 
test r,ycholog1que. Po ur tous lcs cxamemsauf un, la performance eta it pire parmi 
b c1rrhotique, que Jans le groupe remom; le degre de deficit neurologique ctait 
semhlable che: les alconl iques c t lcs no n-alcool iques, e t la correlation avec la 
gravitc J c l'atte intc hcpatiquc n'ctait quc marginalc. Un ensemble de c inq tests 
p lus perfect1nnnes a permb d'etahlir quc 31 des 32 ci rrhoti4uc..·s souffraienr J'une 
enccphaloparh1e suhdm1quc; cctte 'mini - battcnc' de tests pern etre cffectuce en 
moins de 10 minutes. L'enccphalopathie hcpatique subclinique est frcqucnre 
ch e: les c1rrhmiques ct pcut penurber leur compo n e ment psychosocial. 

func..t1<ll1. M11reon~r. rhe ,1uthms h,we 
Jes1gneJ a 'm 1111 h:1ttery' of neuro­
psyc.hnlog1c.al te,ts t hat can he adm111-

1stered qu ickly hv ,1 phys ician wnrkmg 
in genera l pran 1c..:. 

PATIENTS AND METHODS 
Subjec ts: Fo rty-two patients with h1op­
sy-pniven I 1ver L 1rrhosis were evaluateJ 
as 111- m outpatients: 22 had c1rrhosb 
secondnry to chronic alcoholism (daily 

ingesrion of I 00 g ethan11I for more than 
10 years) and 20 had nonalcohul1c cir­
rhusis (four, primary hiliary cirrhosis; 
seven, hepatitis Fl viral c irrhrn,is; three, 
hepatitis C ,•1rnl c1rrhos1s; anJ six, 
c ryptogenlc c irrhosis). All of the al­

coho lics had heen abstinent for at least 
twtl months. Three patients had had 
previous end-t<H,1c.le po nacaval ~hunt 

TABLE 1 

surgery. I kpatlL funuion wa,cvaluan:d 
usmg the Pugh ,core ( 7). 

The umtrol group was composed of 

17 patients admitted for ,·anous nnn­
hepatil diseases :111d five healthy vol­

unteers. AlcoholJCs as well ,1~ patients 

wnh other neurological or psychiatric 
disease were excluded, as were patients 
on medication (particu larly sedat1ves 
and narcotic analgesics) which might 
influence the neuropsycho logical para­
meters to be st udied. 
Neuropsychological tests: Ro ut m e 

n eurological evaluation of all subjects 
(c1rrhot1cs anJ controls) was found to 

he no rmal. Mental status was asse~sed 
by evaluating alertness, o rientation as 
to time, space, persons and language, 

and ability to name the three past 
premiers of the province of Q uehec. 

Demographic data in cirrhotic and control groups 

Controls Cirrhotics 
(n=42) Alcoholic (n=22) Nonalcoholic (n=20) Both (n=42) 

Age (years) 50+11 534±8 7 53.5±8.2 53.4t8.4 
(23 to 71) (30 to 70) (42 to 72) (30 to 72) 

Education 96±3 9 8.6±3 5 9.1±3.7 8.8±3.5 
<:tears) (4 to 20) (4 to 20) (4 to 18) (4 to 20) 

Values given are mean t standard dev1oflon Values 1n parentheses ore range. There was no 
significant difference between demographic parameters from controls versus cirrhotics or from 
olcohollc versus nonolcohollc c,rrhot1cs 

TABLE 2 
Clinical and biochemical parameters in cirrhotic patients (mean + standard 
deviation) 

Alcoholics Nonalcoholics 

Ascltes. incidence 10/22 10/22 
Serum bilirubin (µmol/L) 78.0±123 8ltl57 

Serum albumin (g/L) 27.8±5.9 25.8±66 

Prothrombin time (s above control) 4.112 4 3.2t2.2 

Pugh score 8.5±2 3 85+2 2 
There was no significant difference between the two groups for any of me above parameters 
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None of d1L' patients had ,Nenx1s and 

handwrning wHs normal. 
Neun1p,yd1ol(1g1c..,il rests WL'rL' per­

fonned hy .1 phy,1uan ,ls a ,11nple oh­

~erver and required 20to30111111s. They 
were scleued 111 urder to e\'aluate non­
verbal funLtHms (8,9) and con,1sted of 
the followmg: 

Delayed recall. The patient 1s asked if he 
or she can recall 1hree words given to 

h11n 10 mms previously. 
Attention and concen1nuw11. Sena/ threes: 
The patient 1~ asked to hegm \\'1th one 

and count forward hy rhreL's to I 00. 
Amhmetic: The pat ienr is asked lll per­

form mentally eight L,1kulat ions of 111 

creasing difficulty. Months lmckwarcl: 
The pa ti e nt is asked t() name the 
month~ of the year 111 reverse order 
starting with Oecemher. D1gi1 span for 
~uard and hackward: The digit span tests 
the numher lif digits the patient 1s ,1bk 
to recall immedunely from memnry 

from a previously given list. Al/)habet: 
The time needed tu enumerate the let ­
ters of the alphahet is measured. 
Visuos/)atial ability. The patient is asked 
to make a drawing of a c lt1ck 111d1caung 
a fixed tune ( 10 mms past 11 o'clock). 
Psychomowr s(Jeecl . Digit symbol: ThL· 

subject must assoc1.1te one ser of sym­
bol:, wit h another set of numbe rs. Reitan 

trnil makmg tests: The subject must con­

nec t in order a series of e ithe r numbers 
{part A) nr numbers and letters (part B) 
rando ml y presented. 

STATISTICS 
The resu lts of individual te.sts were 

considered ahnorma l 1f they fell outside 
t he range of two swmlard dev1atiom 
above rhe mean value 111 control 

patients. Dara were a bo compared be 
t wc:en controls ,md urrhot1cs, ,me.I be­

t ween alcoholic ,md nonalcoholic 
cirrhotics using Student's L test fo r un­
paired data. Corrd,1rnms were evaluat­

ed with the Spearman rank corre lation 
test. 

RESULTS 
Control patients and c irrhot its werL' 

stnttly matched for ,1ge a nd educat10n­
.1l background (Tahle I ). A mong the 
ci rrhot ic patients, n 111e were in Pugh 
class A (score 5 tn 6), 18 were 111 Pugh 
c..lass Fl ( sc..me 7 t<l 9) and 15 were 111 
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TABLE 3 
Results of neuropsychological tests in control subjects and cirrhotic patients (mean ± standard deviation) 

Controls Cirrhotics 

Test (n=42) Alcoholic (n=22) Nonalcoholic (n=20) Total (n=42) 

Delayed recall (number of wards) 2.7±0.5 2.2.i0.9" 2.3±0.9" 2.2±0.9" 

Serial threes Cs) 57±28 81±45" 78±39" 79±42' 

Arithmetic (number of errors) 0.6±0.9 2.5± 1.9" 2.2±1.9" 2.3±1.9" 

Months backward Cs) 14±6 33±34" 28±30 31±32' 

Digit span forward (number) 6.5±1.2 5 7±1.1 " 5.9± 1.2· 5.8± 1. 1' 

Digit span backward (number) 4.7±0.9 3 9±1" 4.2±1.4" 4 1±1.2' 

Alphabet Cs) 9.4±4.2 17±13" 17±11' 17±12" 

Digit symbol (number) 39.6±11.4 25.7±8.3" 27.7±10.2" 26.7±9.2" 

Reitan troll making tests 
Part A Cs) 38.9±13.5 61.6±24.3" 59.7±22.1 " 60.7±23.0" 

Part B (s) 83.9±31.8 140.1±50.l " 153.5±50.2" 146.5±500" 

Clock drawing (normal/abnormal) 40/2 17/5 16/4 33/9 
"Signlflcantly different from control group (P<O O 1). no s1gn1flcant difference could be found between alcoholic ond nonalcoholic Clfrhot1c patients 

Pugh class C (score 10 to 15). C()(npar-
1sons between alcoholic anJ nun­
alcoholic cirrhOLic patients showed that 
the severity ot liver Jysfunction was 
11milar in the~e tw(1 group~ (Table 2). 

Results of neumpsychological tests 
for alcoholic a11d nonalcohnlic cirrho­
uc patients were not sign ificantly dif­
ferent. 

Results of individual ncuropsychn­
logical tests are summarized in Tahk 3. 
Thirty-two cirrhotic patient~ fa iled one 
test (76%) and 22 failed two tests 
(52%). Overa ll the performance of cir­
rhotic patients was significand y worse 
than that of controb in all tests except 
for clock drawing. The most sensitive 
test to detect suhclm1cal hepat ic en­
cephalopathy Ill cirrhotic patients was 
the Reitan trail making test pan B 
(48% abnormal resulrs) (Table 4 ). 
When using a mini battery of the five 
most sensit ive te~ts (Rei tan rrail 
making tests part A and B, munths 
backward, alphabet and arithmetic), 
the authors were ahle to detecr 31 of 3 2 
patients found to have subclin icc1 l 
heparic encephalopathy. 

The author~ ,ilsn evaluated the 
relationship between individual neuw­
rsvchological tests and serum albumin, 
serum bilirubin, prothrombin time and 
Pugh score. The only significant cor­
relations fou nd were between the 
Reitan trail making test part Band bmh 
serum albumin (r=0.35; P<0.05) anJ 
the Pugh score (r=0.37; P<0.05). 

TABLE 4 
Sensitivity of neuropsychological tests in detecting subclinical hepatic 
encephalopathy in cirrhotic patients 

Test 
Reitan trail making test (part B) 

Alphabet 
Months backward 
Arithmetic 
Reitan trail making test (part A) 
Digit span backward 
Serial threes 
Digit symbol 
Digit span forward 

DISCUSSION 
The present study reveals ~uhtlc im­

pairment in ncuropsycholog1cal perfor­
mance in a large percentage of cirrhotic 
patients in the absence of overt neuro­
l()gica l abnorma litie~. Scvenry-six per 
cent of cirrhotic patients had subclini­
cal hepatic encephalopmhy demon­
strated by abnormalities in one or more 
rests. This prevalence was comparable 
with that previously reported ( l ). 

Comparison of the cirrhotic group 
with a control group strictly matched 
fi.ir age and educational background 
was performed in order to avoid any 
influence of these parameters on the 
performance of the tests used. A battery 
of tests was chosen which had pre­
viously been reported to be semitive 
and which was easi ly and quickly ad-

Abnormal tests in cirrhotic patients 

Number % 

20/42 48% 

17 /42 40% 

14/42 33% 

14/42 33% 

13/ 42 31% 

10/42 24% 

8/42 19% 

8/42 19% 

4/42 10"/o 

ministered; in l he pre~ent study, 
neunipsychological testing took 30 
mins. The rn1111 hmrery (ln the other 
hand could be adm1111stereJ in 10 mins. 
Thb latter evaluat1on could be easily 
performed by a general practitioner. 
This approach contra~ts with the vast 
majority of previous reports which used 
a complex battery of tests often requir­
ing the assistance of a cli nical psychol­
ogist anJ taking 2 to 3 h to perform. 

The Wechsler adult intell igence 
scale and the Reitan trail making test, 
were used in most of the previous 
studies. Reitan trail mc1king tests part A 
or Bused alone min cnmhmamm with 
the block design tests were repeatedly 
reported to be must scn~itive (2-6, I 0-
12); some authors suggested me,1sure­
ment of continuou, reactil,n time ( 13). 
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It has abo been suggesceJ LhaL visual 
evokeJ potentials or somarosensory 
evoked pmentials coulJ be useful in 
detecting subclinical hepatic ence­
phalopathy ( 14- 17). However, their 
specific ity is qucstionahlc anJ their ef­
ficacy b probably nor better than thaL 
l)( simrlc ncuropsyc hnmclrlc tests 
(1 5). The authors observeJ that th e 
most se nsit ive rests were Lhe Reitan 
trail making test part B fo lloweJ by 
alphabet, momhs hackwarJ , arith­
metic anJ the Reitan trai l making test 
part A. 

This study also Jemonstratcs that 
subclinical hepatic encephalopathy oc­
curs in alcoho lics as well as non­
alcoholics, which confirms results 
obtained by other groups in recen t 
years (2-6). This finding demonstrates 
that liver Jisease per se may induce 
alterations in neuropsychological per­
formance. The question then arises as 
to whether the severity of neurological 
abno rmalicics is correlated with the J e­
grce of liver failure per se. Previous 
stuJies have generally suggested that 
there is no relationship hetween these 
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