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SUMMARY. It is now established that heavy alcohol intake lasting for more than 10-15 years may
lead to a dramatic impairment of brain function, as in severe alcohol related pathologies, like liver
cirrhosis. It is common opinion, however, that mild impairment of the cognitive functions can be
demonstrated with neuropsychological tests in a very high percentage of alcoholics during the phase
of detoxification, as a consequence above all of alcohol neurotoxicity. In this study, in a series of
alcoholics on early stage abstinence from alcohol, brain damage was assessed by Bender’s Visual
Motor Gestalt Test (BVMGT) as a clinical tool for sampling visual-motor proficiency, and as a stan-
dard projective technique in the assessment of personality. According to Lacks’ specific adaptation, 12
parameters (standardized “crrors”) were evaluated, as well as some standardized behavioral observa-
tions allowing a discrimination between patients with brain organic damage and with psychosis. The
cut-off between organic and non-organic patients was set at five errors. The patients were tested on the
first days of treatment, to assess the possibility of obtaining a test suitable for diagnosis and for the
choice of treatment at such an early stage.

According to Lacks’ adaptation and interpretation of BVMGT, our series was split into two subsets,
< 5and 25 cumulative error score: only 77 patients out of 187 were in the =5 subset of organic brain
damaged patients. The heterogeneity of our total sample for organic damage was confirmed by the
cumulative score, 4.24 £ 1.62, showing a high dispersion of individual data.

According to Abbate and Ferracuti, patients affected by different diseases (organic brain damage,
schizophrenia, personality disorders) could be discriminated by the percent distribution of errors. In
our series of chronic alcoholics, a characteristic feature is the very high score for closure difficulty
(85%) and for cohesion (73%); while closure difficulty had a high score in all subjects in Abbate and
Ferracuti’s study, the score of cohesion was low in all their groups.

Thus the presence of high scores only for closure difficulty and cohesion could suggest a diagnosis of
alcoholism. This hypothesis, however, must be confirmed by a validation of BVMGT versus reference
tests for the diagnosis of alcoholism (at present, this research is in progress in our Center).

In alcoholics, brain damage and associated func-
tional abnormalities represent one of the dreadful

Chronic alcohol abuse can lead to different alcohol
related pathologies: the relative risk depends on the
duration of alcohol abuse (WHO, hazardous alcohol
intake > 40 g/day, >25 g/day) and on the differen-
ces in the characteristics of drinking habit, inclu-
ding patterns of alcohol intake (daily or not) and
drinking “style” (the beverages mainly preferred).

consequences. Organic brain lesions are commonly
a consequence of alcohol abuse, although they ran-
ge from episodic bouts of alcohol related neuroto-
xicity to irreversible alcohol dementia.

Brain lesions in alcoholics are obviously multi-
factorial:

» The central nervous system (CNS) may be di-
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rectly damaged by ethanol and its metabolic by-
products (acetaldehyde, oxygen’s free radicals,
etc.)!

» fatty acid ethyl esters, generated by non oxidati-
ve metabolism of ethanol, and other non radical
metabolites (i.e. alkenals etc.) can lead to an or-
ganic damage®”

* as the intake, absorption and metabolism of nu-
trients is often impaired, heavy drinking is often
complicated by malnutrition and vitamin defi-
ciency, especially thiamine*”.

It is now established that heavy alcohol intake la-

sting for more than 10-15 years may lead to a dra-

matic impairment of brain function, as in severe
alcohol-related pathologies like liver cirrhosis.

It is commonly held, however, that a mild impair-

ment in cognitive function can be demonstrated with

neuropsychological tests in a very high percentage
of alcoholics during the phase of detoxification, as

a consequence above all of alcohol neurotoxicity.

With the exception of alcohol neurotoxicity, in the re-

maining alcohol-related clinical conditions (Korsakoff

Syndrome, Wernicke encephalopathy, etc.) the presen-

ce of specific neuropathological lesions in the brain is

readily demonstrated by imaging techniques®.

In alcoholics, however, the development of neuro-

logical damage may originate both from the selec-

tive loss of neurons in some cerebral areas (i.e.

mammillary bodies, thalamus, cerebellum, etc.) and

from the presence of functional abnormalities and
altered morphology of neurons in other areas, as in
hippocampal complex and the prefrontal cortex of
the brain. At present, the cellular and molecular
mechanisms underlying alcohol-related brain dama-
ge are only partially understood: severe thiamine
deficiency is widely accepted as a major cause of
neuronal death in the mammillary bodies and tha-
lamus, very common in alcoholics’. In contrast,
damage to the hippocémpal complex and cerebral
cortical neurons is likely to be related to the neuro-
toxic effects of ethanol or to the consequences of
alcohol withdrawal. Recent studies, both “in vitro”
and “in vivo”, on the effects of acute alcohol expo-
sure, at cellular and molecular level, strongly sug-
gested that synaptic excitation may be reduced’*”.
The abrupt removal of ethanol after chronic alcohol
exposure leads to a condition of “hyperexcitabili-
ty” of the central nervous system (CNS)!°. This al-
tered neuronal excitability seems to be linked to an
enhanced or reduced activation of neuronal synapses
in the CNS. Attention has focussed on the increased
activation of excitatory neurotransmitter pathways,

probably resulting from a combination of:
* increased N-methyl-D-aspartate receptor
(NMDA) activation
* decreased GABA, receptor activation
* increased function of Voltage-Activated Calcium
Channels
These represent a sort of compensatory effect sti-
mulated by alcohol in the neurochemical regulation
of the brain but, if it lasts for a long time or is more
and more frequently repeated, central neurons may
be destroyed via an “excito-toxic” mechanism'’.
Indeed, the functional integrity of some neurotran-
smitter systems, some synaptic receptors, some cri-
tical cerebral areas, like the hippocampus and pre-
frontal areas, are crucial for major cognitive func-
tions, like perception and memory!%!3!415.1617
In animal models, it is established that chronic al-
cohol administration leads to abnormal morpholo-
gy and function of the hippocampal formation, with
a 10-40% loss of neurons (principal cells and inter-
neurons) depending on the duration of alcohol ad-
ministration and alcohol withdrawal'*, Only few
data, however, have been obtained in human mo-
dels, i.e.: heavy drinkers.
In this study, brain damage was assessed by Bender’s
Visual Motor Gestalt Test (BVMGT)!®%2:2! in a se-
ries of alcoholics on early-stage alcohol abstinence.
This test has been a perennial mainstay in the assess-
ment test battery for the past half-century, used for the
appraisal of intelligence, as an estimate of nonverbal
IQ, as a screening technique for neuropsychological
dysfunction, as a clinical tool for sampling visual-
motor proficiency, and as a standard projective tech-
nique in the assessment of personality. The patient has
to draw nine simple geometric figures, elaborated by
Bender according to Gestalt theory.
According to Lacks’ specific adaptation'®!? parame-
ters (standardized “errors”) were evaluated, as well
as some standardized behavioural observations, al-
lowing a discrimination between patients with or-
ganic brain damage and with psychosis. The cut-
off between organic and not-organic patients was
set at five errors.

MATERIALS AND METHODS

187 alcoholics, in- and out-patients of the Alcohol-
Unit, Clinical Medicine Dept., “La Sapienza” Uni-
versity Rome, aged between 19 and 75 yrs 145 ma-
les and 42 females, with an alchol consumption over
80 g ethanol/die for more than 3 yrs, were included
in this study. The diagnosis of alcoholism was esta-
blished according to the criteria of DMS-1V#2. Ac-
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cording to the Helsinki Convention informed con-
sent was obtained from all subjects.

BVMGT was administered to the patients by a
psychologist on a day between 0-7 abstinence day
3.5 £ 2.5 (mean * SD). All the patients were absti-
nent, and the abstinence was checked by personal
interview and by the assessment of alcolemia by
breath analyzer (ALCOTEST 740 DRAGWERK,
Germany). None of the subjects studied had symp-
toms of alcohol withdrawal syndrome, as these
symptoms (if any) were suppressed by gamma-
hydroxy-butirate (GHB) treatment.

In this study, we employed the BVMGT, modified
according to “Lacks Adaptation of Hutt-Briskin
Scoring System”, taking into account a series of 12
parameters (“errors”) forming a scoring system and
some standardized behavioural observations, as fol-
lows:

Scoring checklist

. Rotation

. Overlapping Difficulty
. Simplification

. Fragmentation

. Retrogression

. Perseveration

. Collision Tendency

. Impotence

. Closure Difficulty

10. Motor Incoordination
11. Angulation Difficulty
12. Cohesion
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Time greater than 15 minutes

. Evidence of fatigue

. Insufficient attention to stimulus

. Extremely rapid and careless execution

. Extreme care and deliberation

. Dissatisfaction expressed for poorly executed
drawings or repeated unsuccessful attempts
correct errors

. Poor motor coordination or hand tremor

. Rotation

8. Apparent difficulty seeing the figures
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For each subject, the evaluation of the BVMGT re-
sults (a crucial step for a correct interpretation of
BVMGT results) was performed in double blind by
a team of independent psychologists, without any
direct relationship with the patients.

Statistical analyses were performed using SPSS for
Windows™, release 6.01.

RESULTS

Simple statistics of our sample of alcoholics are
reported in table 1 and Figure 1.

Figure 2 reports only the frequency of the positive
score (1=error) for each Lacks error. The total sam-
ple was split into two subsets, <5 errors and >5 er-
rors, according to Lacks, and the scores were re-
ported for both the subsets. Indeed, the number of
subjects spending more than 15 minutes on BVMGT
was recorded. In the total sample, a score of 4.24
1.62 (m * SD) was observed.

Taking into account the distribution of Lacks er-
rors in our patients, in the total sample the highest
scores were found for the following parameters:

e closure difficulties: 85.0%

» cohesion: 73.3%

e collision: 48.6%

* overlapping: 43.9%

In the subset A, the highest scores were observed
for:

» closure difficulty: 79.1%

* cohesion: 73.6%

 collision or collision tendency: 38.0%

« overlapping difficulty: 29.1%

In subset B, as expected, the scores were higher,
but the highest scores were observed for the same
parameters, with minor differences only, as follows:
e closure difficulty: 93.5%

» cohesion: 72.7%

e overlapping difficulty: 64.9%

 collision or collision tendency: 63.6%.

2.6% of Group B subjects spent more than 15 min
performing BVMGT, but none of Group A.

Table 2 summarizes the results of the statistics perfor-
med: Fisher’s Exact Test, Yates corrected y?, Exact
Confidential Limits.

DISCUSSION

According to some psychologists, tests like BVMGT
may be unsuitable in chronic alcoholics, because
of incohordination, diffuse muscular tremors
(mainly related to alcohol withdrawal) and lack of
compliance. In our experience, on subjects in the
first days of recovery from chronic alcohol intoxi-
cation, motor incohordination was observed only
in 21.9%, mainly in the most seriously affected su-
bset (group B); impotence was observed only in
22.5%, demonstrating that the feeling of inability
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Table 1.

ALL SUBJECTS BVMGT 0-4 BVMGT >4
Subset A Subset B

AGE

19-69 yrs. 19-66 yrs 22-69 yrs

441112 44.4+10.9 479+ 10.6

GENDER

M=145 M =381 M =64

F=42 F=29 F=13

N =187 N=111 =77

Table 2. Between group significant levels (= 0.05) with Fisher’s exact test and Yates corrected chi-square.

Fisher’s Exact Test Yates corrected x* Exact Confidential Limit

Variables P value i OR P value

ROTATION 0.000054 14.44 12.66 0.0001 2.76 - 116.40
OVERLAPPING DIFFICULTY 0.000001 22.20 451  0.0000025 2.31-8.84
SIMPLIFICATION 0.00035 12.17 3.44 0.00048 1.66 - 7.24
FRAGMENTATION 0.0039 6.94 12.64 0.008 1.62 - 565.76
RETROGRESSION 0.0000001 24.86 841  0.0000006 3.26 - 24.14
PERSEVERATION 0.00012 14.09 3.50 0.00017 1.76 - 7.00
COLLISION TENDENCY 0.00063 10.85 2.86 0.00098 1.50 - 5.49
IMPOTENCE 0.0024 8.54 3.00 0.0034 1.39-6.53
CLOSURE DIFFICULTY 0.0066 6.30 3.81 0.01 1.32-13.39
MOTOR INCOORDINATION 0.000004 20.53 574 0.0000059 2.51-13.73
ANGULAR DIFFICULTY 0.0066 6.88 242 0.0086 1.23-4.78
COHESION 1.00 (n.s.) 0.00 095 097 (ns.) 0.47-1.95

to cope with the test was only present in few su-
bjects; in all the patients, the symptoms (if any) of
alcohol withdrawal (including tremors) were sup-
pressed by GHB treatment, if needed.

The patients were tested on the first days of treat-
ment, to assess the possibility of obtaining a test
suitable for diagnosis and choice of treatment at
such an early stage.

According to Lacks’ adaptation and interpretation
of BVMGT, our series was split into two subsets
<5 and (5 cumulative error score: only 77 patients
out of 187 were in the (5 subset of organic brain
damaged patients. The heterogeneity of our total
sample for organic damage was confirmed by the
cumulative score, 4.24 + 1.62, showing a high di-
spersion of individual data.

22

According to Abbate and Ferracuti, a discrimina-
tion among patients with different diseases (orga-
nic brain damage, schizophrenia, personality disor-
ders) could be allowed by the percent distribution
of errors. In our series of chronic alcoholics, a cha-
racteristic feature is the very high score for closure
difficulty (85%) and for cohesion (73%); while clo-
sure difficulty had a high score in all the Abbate
and Ferracuti’s study, the score of cohesion was low
in all their groups.

Thus, the presence of high scores only for closure dif-
ficulty and cohesion could be suggestive for a diagno-
sis of alcoholism. This hypothesis, however, must be
confirmed by a validation of BVMGT versus referen-
ce tests for the diagnosis of alcoholism (at present, this
research is in progress at our Centre).
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Furthermore, cohesion and closure difficulty seem
to be independent of organic damage, as the diffe-
rence between the scores of the subset with <5 er-
rors (without organic damage) and (5 errors (with
organic damage) is not significant for cohesion and
significant at low level (0.01, x?) for closure diffi-
culty, which seems only slightly affected by orga-
nic damage in alcoholics. Highly significant diffe-
rences between organic- and non-organic brain da-
mage subsets were observed for retrogression, over-
lapping difficulty and motor incoordination.
According to our data, the high scores of these pa-
rameters should depend on organic brain damage
more than on alcoholism. This hypothesis should
also be validated versus reference procedures for
the assessment of organic brain damage like posi-
tron emission tomography. Some differences may
be observed between the percent distribution of sco-
res in our probable organic damage patients and in
the organic damage patients of Abbate and Ferra-
cuti, not reported as alcoholics, suggesting that the
frequency of some errors among “organic” subjects
could also be influenced by chronic alcoholism.
According to this study, the BVMGT should be re-
commended for a tentative assessment of brain da-
mage in chronic alcoholics in clinical settings as it
is a simple, inexpensive, non invasive method, ful-
ly validated for the general population. Further con-
firmation of our hypothesis on BVMGT interpreta-
tion in alcoholics could be obtained from a longitu-
dinal study of chronic alcoholics in progress in our
Center, taking into account score variations for some
parameters after long-term abstinence.
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