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Abstract

Background: During past two decades, psychometric tests have been used extensively for detection of SHE. However,
the results have been variables with different tests. In real practice we require the tests, which can be administered
quickly by treating physician with simplicity and with simple instrument or only with a simple form. Objective: (1) To
apply a battery of psychometric tests in cases of cirrhosis of liver. (2) To correlate findings of psychometric tests with
Child’s index of severity for cirrhosis of liver. Methodology: 25 patients of cirrhosis of liver diagnosed by
ultrasonography, biochemical and clinical evidence, admitted in the Medicine ward, will constitute the study group.
These patients will undergo a battery of psychometric tests and EEG along with other routine hematological and
radiological test. 25 control group with confounding factors as age, sex, education and socioeconomic status. Results:
We observed that on WAPIS test cirrhotic performed significantly worse than controls. Mean IQ+SD non-Alcoholic
cirrhotic on WAPIS was [67.78+11.29] and Mean IQ%SD of alcoholic cirrhotics was (66.45+9.71). On analysis of data
the difference was not significant (p>0.005). Taken together the performance test was abnormal in 14 (56%) cases.
Conclusion: We concluded that for quick assessment of mental status and screening for detecting SHE in cases of
cirrhosis of liver with portal hypertension, TMT test is useful and for complete assessment of cerebral function
derangement WAPIS is most sensitive and complete test.
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Introduction

The major complication of chronic liver disease with
development of  portosystemic  collaterals is
portosystemic encephalopathy (PSE). It has been seen
that spectrum of hepatic encephalopathy incorporate not
only the traditional clinical stage 1 to 4 but also
subclinical latent stages. It has become apparent that
there is subtle stage of hepatic encephalopathy that falls
between two of the traditional grades viz. between
normal mental stage grade O and grade I. In this stage
patients do not have any overt clinical signs. In this
stage  patient is in  compensatory  hepatic
encephalopathy. This stage is termed as latent or
subclinical hepatic encephalopathy (SHE). Latent or
subclinical hepatic encephalopathy is a disorder in
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patients with chronic liver disease, usually in whom
there is presence of one or two demonstrable or
quantifiable neuropsychological or neurophysiological
abnormalities, this clinically latent impairment may be
even more important for the patient’s daily health than
episodes of overt PSE because between overt episodes
he has to face the tasks of daily life where as during
episodes of PSE he is generally taken care of in a
hospital. For making the diagnosis of latent hepatic
encephalopathy, biochemical and psychometric tests are
required. It is probable that EEG abnormalities will also
be present as a reliable marker of this syndrome. The
SHE detection does require sophisticated instru-
mentation like EEG and visual evoked potentials.
Costly biochemical tests require specifically trained
person for detection but SHE can also be detected by
using simple and inexpensive psychometric tests.
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Objective: Our aim was to establish the presence of
SHE amongst ambulatory care patients with cirrhosis of
liver with portal hypertension by evaluating the
percentage of cases with abnormal Psychometric tests.

(1) To apply a battery of psychometric tests in cases of
cirrhosis of liver.

(2) To correlate findings of psychometric tests with
Child’s index of severity for cirrhosis of liver.

Material and Methods

Place of Study: This study was done in the Department
of Medicine GMC, Ambikapur.

Type of Study: This study is type of prospective study
as taken 25 patients of cirrhosis of liver, diagnosed by
Ultrasonography, biochemical and clinical evidence
attending the medicine OPD or admitted in the medicine
ward will constitute the study group.

Sampling Method: We have taken randomly 25
cirrhosis patients who have fitted according to inclusion
criteria from admitted or attended in OPD of Medicine
Department.

Sample Collection: For the purpose of study 25
patients were studied having cirrhosis of liver. These
patients will undergo a battery of psychometric tests
along with other routine hematological and radiological
investigation. 25 healthy individuals matched for age,
sex, education and socioeconomic status will be taken
as controls.

Evaluation was done in each case on a semi-structured
proforma and on the following rating instruments which
are mentioned in materials.

Inclusion Criteria

Hospitalized male and female patients, who have
satisfied all of the following conditions, were included
in the study.

1. All patients of cirrhosis of liver (verified by clear cut
clinical evidence of portal hypertension, USG and
biochemical analysis) without any clinical evidence
of encephalopathy.

2. Absence of any clinically detectable cerebral
dysfunction.

3. No history of alcohol intake for last six months.

4. No patient underwent a previous shunt or
decompressive surgery.
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5. No previous history of hepatic encephalopathy,
neurological or psychiatric disorder.

Exclusion Criteria

1. Hepatic encephalopathy stages greater than grade O.

2. Patient or person taking drugs that can affect function
of brain.

3. Patient or person having disease, which affects
functions of brain like patient with renal
insufficiency.

4. Patient having history of drug abuse or alcohol intake
during last 6 month.

5. Liver status complicating the interpretation of the

tests like hepatic renal syndrome.

Materials: In present study we have used battery of
inexpensive, fast and simple psychometric tests which
include:

i. Wechsler Adult performance intelligence scale [1]
* Picture completion test

» Digit Symbol test

* Block design test

* Picture arrangement test

* Object assembly test

ii. Trail making test[2]

¢ Number connection test A;

e Number connection test A,

e Number connection test B,

Number connection test B2

These tests can be administered by psychologists,
internists, nurses, technicians, and even by receptionists
These tests could be used on outdoor patients.

By using these simple and quick tests patients of SHE
can be detected, who are in occupation that require skill
and concentration.

Statistical Methods: We have analyzed data by using
SPSS 21.0 Version. We have drawn inferences as
Mean, SD of cases and controls group of respective
variables.

We have found the difference between two cases and
control by t test with significant p value.
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Results

In the present study in which 92% of cases and control were male and 8% female. 12% of cases belongs to 20-29 years
group. 12% cases to 30-39 years age group, 40% case to 40-49 yrs age group, 28% to 50-59 yrs age group, 8% cases to
60-above yrs age group. Age wise distribution of controls in present study shows 8% controls belongs to 20-29 yrs age
group, 16% to 30-39 yrs age group, 36% to 40-49 yrs age group, 32% to 50-59 yrs age group and 8% to 60-above age
group. 64% case were illiterate, 12% case had education up to middle school. 12% cases had education up to higher
secondary and 4% cases were graduate. In control 68% of controls were illiterate, 12% had education up to middle
school, 20% had education up to Higher Secondary and 0% of controls graduate. The 80% of cases belongs to low
socioeconomic status and 20% belongs to middle socioeconomic status for control group 72% control belong to low
socioeconomic status and 28% belongs to middle socioeconomic status. We observed that on WAPIS test cirrhotic
performed significantly worse than controls. Mean 1Q+SD non Alcoholic cirrhotic on WAPIS was [67.78+11.29] and
Mean [Q+SD of alcoholic cirrhotics was (66.45%+9.71). On analysis of data the difference was not significant (p>0.005).
Taken together the performance test was abnormal in 14 (56%) cases.

Table-1: Number connection test in cases and percentage of cases with abnormal test in cirrhotic patient.

No. Name No. Mean STD MIN. MAX Abnormal Abnormal
DEV No. %

1 A 25 53.40 17.07 30 90 14 56%
test

2 A, 25 48.36 16.33 25 82 14 56%
test

3 B, 25 54.40 18.85 24 112 16 64%
test

4 B, 25 51.96 18.69 30 109 15 60%
test

Above table shows that out 25 cases test score time that range from 30 to 90 sec for A, test, 25 to 82 Sec for A, test, 24 to
112 Sec for B, test 90 to 109 Sec for B, test.

In cirrhotic Mean corrected test score time was 53.40 = S.E. 3.414 for A; test, 48.36 + SE 3.266 for A, test, 54.40 + SE
3.77 for B, test and 51.96 * 3.738 for B, test. This value statistically differed (p<2.001) when compared to control. The
prevalence of neuropsychological abnormalities in cirrhotic subjects judged as having a normal mental state on clinical
assessment was 56% for A; 56% for A, 64% for B, and 60% for B, test, exceeding the normal range of psychometric test.

Table 2: Performance of cases and control in 5 sub tests of WAPIS

Test Case Control Significance
(Mean %= SD) (Mean * SD)
Picture 6.44 +2.66 11.50+2.97 t=3.363
complication df =48
P <0.0001
Digit Symbol test 2.72£1.10 12.28 £2.26 t=18.989
df =48
P <0.00001
Block design test 4.36 £2.08 9.84+2.59 t=38.244
df =48
P >0.0001
Picture 6.60+.2.93 7.96 +3.03 t=1.612
arrangement df =48
P >0.05
Object 3.84 £2.30 548 +3.62 T=1.912
Assembly df =48
P>0.05
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Above table shows the performance of cases and control in five subsets of WAPIS Mean scaled score of control in
picture completion test was (11.5 =2.97). In digit symbol test (12.28 + 2.26) in block design test (9.87 £ 2.59) in picture
arrangement (7.96 + 3.03) and in object assembly (5.48 * 3.62) while mean scale scores of cases for PCT was (6.44 +
2.66) Digit symbol test (2.72 = 1.10), Block design test (4.36+ 2.08) picture arrangement (6.60 + 2.93) and for object
assembly (3.84 £ 2.30).

On statistical analysis of data there is significant difference between performances of cases and control in Digit Symbol
test (p>0.00001) and picture completion and block design test (p<0.00001) while for picture arrangement and object

assembly the difference is not statistically significant (p>0.05).

Table-3: Connection of alcoholic and non-alcoholic CIRROTIC patients on WAIPS test.

Non alcoholic Alcoholic
Mean IQ 67.78+11.29 66.45+9.71
Significance t=0.311df =23 P >0.05

Above table shows comparison of mean IQ of cases on performing WAPIS test the mean IQ of nonalcoholic cirrhotics
were 67.78 = 11.29 and mean 1Q of alcoholic cirrhotics were 66.45 + 9.71. On statistical analysis of data the difference
was not significant (p> 0.05).

Table-4: Performance between alcoholic and non- alcoholic patients on Trail making test.

Non-alcoholic Alcoholic Significance
Mean Score SD 58.78 £16.83 51.64£18.03 t=045
Al test df =23
P>0.05
Mean Scorex SD 48.50 £15.66 48.18 £17.19 t=0.047
A2 test df =23
P >0.05
Mean Scorex SD 56.14 £20.49 52.18 £17.24 t=0.513
B1 test df =23
P >0.05
Mean Scorex SD 54.00 £21.09 49.30 £ 15.71 t=10.45
B2 test df =23
P >0.05

Above table shows mean test time taken by cases in performing TMT. Mean time taken by nonalcoholic cirrhotic was
58.78 £16.83 for A, test 48.50+ 15.66 for A, test, 56.14 + 20.49 for B, test and 54.00 * 21for B, test. Mean time taken by
alcoholic cirrhotic was 51.64£18.03 for A, test 48.18+17.19 for A, test, 52.18+17.24 for B, test and 49.30+ 15.71for B,
test. On statistical analysis of data the difference was not significant (p>0.05).

Table-5: Distribution of cases on performing “WAPIS test” according to intelligence classification.

IQ Range Classification 20-29 | 30-39 | 40-49 | 50-59 60-above Total %
130- above Very superior 0 0 0 0 0 0 0%
12-129 Superior 0 0 0 0 0 0 0%
110-119 Bright normal 0 0 0 2 0 0 0%
90-109 Average 0 0 0 3 2 0 0%
80-89 Dull normal 1 0 1 1 0 3 12%
70-79 Borderline 1 1 3 2 1 8 32%
69 and below Mental defective 1 2 6 4 1 14 56%

Above table shows that on “‘WAPIS TEST’ out of 25 Subjects, 8% of the performed of 12% cases was in the .Q. Range
Dull normal, 32% in range of Borderline and 56% in cases performance the range of mental defectives.
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Discussion

The first recognition of SHE was reported in 1970 [1].
The investigations were programmed for variety of
purposes. In several the primary goal of study was to
determine the frequency of SHE after portal systemic
decompressive surgery. In several others, investigation
was performed to evaluate specific psychometric test
such as Trail making test, or by electroencephalographic
procedures such as sensory evoked potentials in
detecting SHE.

Since 1970 several groups have been attempting to
grade portal systemic encephalopathy using several
modifications of trail making test & a psychometric test
that has been used to evaluate organic brain damage for
more than 40 years [2,3,4]. In principle this type of test
has existed in various forms and under various names
for almost 40 years. Although a series of studies have
shown this test to be a valid index of organic brain
damage, organic and non-organic disorders cannot
clearly be differentiated [5,6].

This test has been used primarily as one of a battery of
tests administered on a single occasion to assess and
individual's general aptitude. It's a simple, reliable,
semi quantitative method for assessment of mental
status in patients with hepatic encephalopathy. In our
study we had used four variable of trail making test A;,
A, B, B, out of 25 control subjects exhibited test score
times that range from 21 to 46 second (Mean 31.76*
7.72) for A, test 20 to 42 sec (mean 29.08% 6.59) for A,
test 25 to 46 sec (mean 34.44+7.15) for B, test and from
20 to 42 sec (mean 31.76x 7.13) for B, test. Normal
range, 90% of confidence limit was assessed a below
47.50 for A, test, 42.26 for A, test, 48.74 for A, test,
46.02 for B, test.

In cirrhotics the mean corrected test score time was
53.40 £ SE 3.414 sec for A, Test 48.36+SE 3.266 for A,
test 54.40xSE 3.77 for B, test and 51.96+ 3.738 sec for
B, test. This value statistically differed (p>0.0001)
when compared to controls. The prevalence of
neuropsychological abnormalities in cirrhotic subjects
judged as having a normal mental state on clinical
assessment was 56% (14 out of 25) for A; and A, test
and 64% (16 out of 25) for B; test and 60% (15 out of
25) for B, test, exceeding the normal range of
psychometric test.

In the individual studies using TMT, abnormalities
indicative of SHE were found 33 to 100% of the
patient’s tested. 18 Cirrhotics (33%) out of 54 showed
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impaired performance on using TMT [7]. Cerebral
function were studies in 20 non alcoholic cirrhotics,
number connection Test was abnormal in 13 (63%)
patients [8]. They found impaired performance on trail
B in 60% and on trail A in 53% cases [9].

4 out of 17 patients taken time exceeding normal range
for completing NCT [10]. We have not considered the
age factor. Author used the VEP to delineate a state of
SHE and compared it with NCT, they concluded when
the NCT between the groups was compared according
the 3 age groups there was no significant difference
between the patients and control from the 37 to 67 year
of age group [11]. There was significant prolongation in
the patients compared to the control in the 16-36 years
age group. However not all have considered the age
factor. In study of the age difference in the group was
significant [12]. Although other Authors found no
correlation of performance with age [13][14][15].

They did not correlate the age with TMT, even though
there was no significant difference in age between the
groups [1]. In our study as we have taken control of
same age so we did not apply age norm. Authors were
found significant correlation between the severity of
liver disease and most test of performance in cirrhotic
group [16]. The WAPIS performance test is general
measure of nonverbal skills. Significant difference was
found in performance between cases and control.
According in other study has 20 cirrhotic they observed
on WAIS performance tests. Cirrhotics performance
were significantly worse than control (7.9+2.0). This
test alone was able to detect SHE in 11 (55%) patients.
Total performance IQ which was obtained from scaled
score of subjects was significantly lower than in control.
It identified SHE in 10 patients taken together in their
study performance test was abnormal is 14 (70%)
patients [8].

In our study we also observed that on WAPIS test
cirrhotics performed significantly worse than controls.
Taken together the performance test was abnormal in 14
(56%) cases. Performance of 3 cases was dull normal, 8
cases borderline according to IQ range 14 patients
performed as mental defectives the incidence of SHE in
our patients was less (56%) than study done [8]. In
contrast to same study symbol test and picture
completion test are highly effective (p<0.0001) in
diagnosing SHE while in picture arrangement test and
object assembly test scaled score of case and control
was not differed significantly (p>0.005).
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Battery of Psychologic, Psychometric examination may
take as long as two and half hours for WAPIS test and
as little as 5 min for NCT, EEG taken about half an
hour [7]. Blood specimen can be drawn rapidly, but the
time for analysis may vary. Authors have mentioned
that average time required to complete their test battery
was 2.5 hrs [17]. In our study the whole WAPIS test
protocol required 120-150 min. & NCT 10-20 min.

Conclusion

All psychometric tests require a competent examiner,
organized material, a suitable room, adequate time and
subject’s co-operation. The examiner must be specially
trained in individual testing. AIl tests need
standardization for particular populations where it is to
be used. SHE has impact upon cerebral function,
leading to impairment in fitness for various tasks and
professional capacity.

All these defects due to cerebral function impairment
could be demonstrated by using psychometric test used
in our study, most sensitive of them being WAPIS &
TMT. Such Groups of patients are prime candidates for
“Prophylactic therapy”[18].

We concluded that for quick assessment of mental
status and screening for detecting SHE in cases of
cirrhosis of liver with portal hypertension, TMT test is
useful and for complete assessment of cerebral function
derangement WAPIS is most sensitive and complete
test.
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