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Background and Objectives: Minimal hepatic encephalopathy (MHE) is assumed to have a
negative effect on patient's daily functioning but is difficult to detect with standard clinical
examination. This study is designed to elucidate the characteristics of neuropsychological
deficits associated with MHE in patients with liver cirrhosis. Methods: We studied 27 patients
with clinically proven liver cirrhosis, without clinical signs of encephalopathy and 30 healthy
controls without liver disease. Neuropsychological tests employed to detect MHE were audi-
tory verbal learning test (AVLT) of Rey-Kim memory test, trail making test A, B (TMT-A, TMT-
B), digit symbol test (DST), digit span test forward and backward (DST-F, DST-B), word fluen-
cy test-category (WFT-C), word fluency test-letter (WFT-L), block design test of Wechsler
Adult Intelligence Scale-Revised, and Korean version of Boston naming test and pin insertion
test (PIT). Korean version of Mini-Mental State Examination (K-MMSE) was also performed in
order to evaluate general cognitive functions. Results: Among the neuropsychological tests
applied, TMT-A, TMT-B, DST-F, WFT-C, WFT-L, DST and PIT appeared to be significantly dif-
ferent between liver cirrhosis and control group. Patients who had two or more abnormal test
results (over or below the mean=2 S.D. of the control) were considered to have MHE. Seven
patients (25.9%) with liver cirrhosis and 1 (3.3%) subject were considered abnormal on the
basis of this criteria. Conclusions: The cirrhotic patients have shown relatively selective deficits
in complex attention, fine motor skills and psychomotor speed, while general intelligence,
memory, language and visuospatial functions were spared. Follow-up of the patients with
MHE is necessary to clarify the clinical significance and the diagnostic accuracy of the MHE
based on the neuropsychological tests.
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Fig. 1. Tools of pin insertion test. The subjects move 19 pins to
the opposite area of triangle with a same color as soon as possi-
ble. Sores are recorded as seconds.
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of Boston naming test: K-BNT)$} ol43447AHword
fluency test category, letter; WEFT-C, WEFT-L)% A3)3}
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Table 1. Scores of the each neuropsychological test between
liver cirrhosis and control group

Table 2. Normal values of the neuropsychological tests of con-
trol group according to the educational level

Neuronsvcholoaical Tests Liver Cirrhosis Control value Neuropsveholoaical Tests Education <9yrs  Education >9 yrs
psycholog (n=27) (n=30) P psycholog (n=16) (n=14)

K-MMSE 26.70£2.35 2757+200 0.173 Trail making test-A 56.924+20.59 4255+14.45
AVLT-Rey Kim (%ile) 102.11+£13.37 106.09+7.79  0.216 Trail making test-B 109.92+35.28 86.27 =37.07
Trail making test-A (sec) 67.15+£28.77  50.04+=1899 0.019 Digit span test-forward 7.00+1.21 7.91%+1.30
Trail making test-B (sec) 1563.15+102.78 97.57+37.01 0.018 Word fluency test-category 32.83+10.59 3391+6.44
Digit span test-forward 6.44+1.53 743+131  0.018 Word fluency test-letter 25.42+12.04 30.36+£7.26
Digit span test-backward 4.33+4.12 426+129  0.936 Digit symbol test 37.50+9.47 53.55+12.63
Word fluency test-category  24.19+4.97 33.35+8.67  0.000 Pin insertion test 27.33+6.87 27.82+10.03
Word fluency test-letter 20.11£7.83 27.78+10.14 0.004
K-BNT (%ile) 58.26+3050 61.30+37.28 0.752 o2 7AW A9 AN PRE FAE ATPS f T 2 A}
Block design test 17.26+6.30 16.22+551  0.540 - N - -

o H z}o]E Bol=xE o} B I AA N HAA
Digit symbol test 35001514  4517+1358 0.017 ol ofed A2 Hol= ]‘_E dob & 5 2 asink A
Pin insertion test (sec) 3567+£791  27.57+833  0.001 S ESY AEE A3 AAAAAAY dEH Y VRS

RAAF NZL BHFo] +1 T= Wz e eR 5 o] AlQ]
K-MMSE, Korean Version of Mini-Mental State Examination; AVLT, 8¢ e Hael £1 £ WA= e | tﬂ'_ﬂ']] 1’g<l
Auditory Verbal Learning Test; K-BNT, Korean Version of Boston Nam- AAL oA o) iFo] U A= 27 Vs XE T 24

ing Test.
Values are expressed as mean=+S.D.
p values are calculated by Student’s t-test.
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