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Abstract

Background: Chronic alcoholism causes brain damage. Our aim is to determine computed tomography (CT) changes
in the brain of chronic alcoholics. Methods: This prospective cross-sectional study was done on chronic alcoholic
patients referred from deaddiction center over a period of 2 years. Nonalcoholic controls with same age group were
included and Student's t -test and chi-square test comparison was done. Correlation coefficient was obtained by
Pearson's correlation coefficient. Patients and the controls were studied in two age groups: 30 to 45 and 46 to 60
years. CT scan of head was done in each case and CT indices of brain damage were measured. Results: The study
included 110 alcoholics out of which 60 were in the age group of 30-45 years and 50 in the age group of 46-60 years.
One hundred age-matched, nonalcoholic controls were taken. Mean values of alcohol were higher in the age group of
46-60 years than in the younger age group of 30-45 years. As compared with controls, various CT scan indices of
ventricular changes, cortical changes, and subcortical changes were significantly higher in both age groups. There
was a significant increase in the mean values of indices of brain damage with increase in the grade of alcoholism.
Conclusion: The results of this prospective epidemiological study showed marked alterations in all CT indices of
brain atrophy and were correlated to the duration and amount of alcohol consumption. This study highlights that
chronic alcoholism is a significant risk factor for brain atrophy.
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Introduction

Chronic alcoholism is a pathologic condition due
to excessive and habitual intake of alcohol. [1]
Alcoholism can affect and damage the brain in
several ways and this depends on various factors
such as age, sex, history of intake, diet, and
vulnerability of specific brain regions. [2]
Multiple methods have been used to study the
etiopathogenesis of alcohol-induced brain injury
in different subgroups. Chronic alcoholism has
major alcohol-related effects resulting in various
degenerative changes in the brain including

cerebral atrophy, dilatations of ventricles, and
cerebellar atrophy. [3- 4]
There have been several reports of brain damage
in chronic alcoholics based on analysis of
computerized tomographic (CT) images of the
brain. The data suggest an association between
chronic alcohol use and loss of brain tissue and
are consistent with long-standing observations of
deficits in performance of certain cognitive tasks
among alcoholics. However, there is a surprising
lack of evidence demonstrating a clear association
between actual alcohol consumption and CT
assessment of brain atrophy on the one hand or
neuropsychological impairment on the other. [5-
6]
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reason for this situation is the complex and
multifactorial nature of the relationship between
chronic alcohol consumption and observed
changes in brain structure or function.[7] Among
the many brain alterations promoted by chronic
Alcohol consumption, brain shrinkage due to
cortical atrophyis the most striking one. It is
related to alcoholic dementia and to atrophy of the
corpus callosum [8], and although clearly
dependent on age [9], brain shrinkage is more
intense among heavy drinkers. [10] Its
pathogenesis is obscure, and probably,
multifactorial [11], but it is at least partially
reversible with alcohol abstinence [12].

CT studies of the alcoholic brain have been quite
consistent in reporting cerebral atrophy. While
early applications of CT to study the alcoholic
brain were retrospective, and used “normal” CT
scans drawn from hospital files as controls,[13]
more recently there have been several prospective
studies in which alcoholics have been compared
with community controls.[14-15] While some
studies may report higher incidences of atrophy
than others, or note greater change at sulci than
ventricles, [16] the general direction of the data is
quite consistent and corroborates autopsy data on
reduced brain weight[17] and increased
pericerebral space in alcoholics[18]. On the basis
of these facts, in the present study we investigate
computerized tomography (CT) assessed brain
alterations in alcoholics.

Materials and Methods

This hospital-based cross-sectional prospective
study was conducted in our tertiary care center
consisting of rural population. The study was
conducted on 110 subjects. Most of the subjects
were referred from the deaddiction clinic. Chronic
alcoholic subjects in the age group of 30 to 60
years were included in the study. Exclusion
criteria for the study were diagnosed cases of
systemic medical illness such as hypertension or
diabetes mellitus, history of any other drug abuse,
history of head injury, intellectually disabled
patients, and patients of cerebrovascular,
infective, degenerative disease, and tumors of
brain.

For comparison, 100 nonalcoholic of same age
group were included as controls. Controls were
nonalcoholic patients presenting with headache or
dizziness, with no history of systemic illness, drug
intake, and trauma and had normal CT scan.
Controls were used to compare changes with
brain of alcoholics over and above the normal age
related changes. The patients and controls were
grouped into two age groups: 30 to 45 and 46 to
60 years. After taking an informed written
consent in each case, history of duration of
alcohol, amount, type of alcohol intake, and
symptoms were recorded in a proforma. CT of the
patient was performed. Non enhanced head CT
scan was done in each case, from base of head to
vertex in supine position, arms by side of the
body. CT scan was used to assess the ventricular
size, cerebral and cerebellar changes, and signs of
atrophy using different indices including
bicaudate index, ventricular index, and Evanʼs
index, and maximum transverse diameter of third
ventricle. Some of the terms used are described
as:

Bicaudate index: Minimum width of the lateral
ventricles in relation to the inner skull at the same
level.

Evanʼs index: Maximum width of the anterior
horns of the lateral ventricles in relation to
maximum width of inner skull diameter.

Ventricular index: Minimum width of lateral
ventricle in relation to maximum width of anterior
horns of lateral ventricle.

Cortical atrophy: Sum of the width of the four
widest sulci at the two highest scanning
levels/maximum inner skull diameters.

Statistical Analysis

Results were expressed as mean ± standard
deviation for continuous variables and
percentages for categorical data. Various indices
values were calculated for alcoholics in age group
of 30 to 45 and 46 to 60 years separately and
these were compared with age-matched controls
using Student’s t -test and chi-square test.
Correlation coefficient was obtained by Pearson’s
correlation coefficient. The p -value of < 0.05 was
considered as significant.
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Results
Table 1: Patient characteristics

Variable 30–45 years N (%) 46–60 years N (%)
Group of cases

Patients 60 (54.5) 50(45.5)
Controls 50 (50) 50 (50)

Symptomatology
CNS 40 (66.6) 30 (60.0)
GIT 20 (33.3) 20 (40.0)

Grade of alcoholics
Mild 35 (58.3) 12 (24.0)

Moderate 17 (28.3) 20(40.0)
Heavy 08 (13.3) 18 (36.0)

Amount of alcohol (g)
50–75 35 (58.3) 27 (54.0)
76–100 12 (20.0) 10 (20.0)

101–150 08 (13.3) 08 (16.0)
>150 05(8.3) 05 (10.0)

Duration of alcohol (y)
2–5 39 (65.0) 12 (24.0)
6–10 14 (23.3) 12 (24.0)

11–15 03 (5.0) 18 (36.0)
16–20 03 (5.0) 07 (14.0)
>20 01 (1.6) 01 (2.0)

Haemoglobin(g)
8–10 5 (8.3) 9 (18.0)

10–12 29 (48.3) 28(56.0)
12–14 26 (43.3) 13 (26.0)

Figure 1: showing CT images differentiating normal from atrophic brain in alcoholism
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Discussion

CT scan is a widely available, reliable, and
economical imaging technique that can detect
gross neuropathological changes in the brain such
as cortical atrophy, ventricular enlargement, and
other intracranial changes. [19-20] CT head scan
in alcoholics in our study showed marked changes
in all the CT indices of cortical, ventricular, and
subcortical changes.

These indices were significantly altered when
compared with controls of same age group and
were related to the years of alcohol consumption
and the daily amount of alcohol consumed.

The values obtained for the CT variables of our
control population are in agreement with those
reported for normal individuals.[21-23]From our
data, it is clear that alcoholics show highly
significantly different CT values than the controls.
This result is in agreement with others reported in
the medical literature. Nutritional status in the
form of hemoglobin is suggested by our data, but
a more detailed account of this variable is needed.

As also reported by other authors, [24-25] we
observed diffuse and fairly symmetrical cerebral
cortical atrophy, dilated lateral and third
ventricles, and shrinkage of the cerebellar
hemisphere and vermis. As reported by
Whitehead et al, [26] we also observed a
significant reduction in hemoglobin levels with
increase in grades of alcoholics in both age
groups.

The pathophysiology of alcohol effects on the
brain has been studied and numerous hypotheses
proposed. Alcohol and its metabolite directly
cause neurotoxic effect resulting in demyelination
and degeneration of the nervous tissue [27] and
indirectly by decreasing the blood flow to certain
areas of cerebrum and cerebellum due to reduced
flow rates in vessels, stasis, and aggregation of
blood cells. The above effects are proportional to
the amount of alcohol in blood. [28]

Pathological and neuroimaging studies show that
chronic alcoholism leads to diffuse white matter
volume loss with relative sparing of the gray
matter. [29]

Conclusion

We conclude from our epidemiological study that
chronic alcoholism is a risk factor for brain
atrophy. There is more or less symmetrical
shrinkage of the cortex of the cerebral
hemispheres with dilation of the lateral and third
ventricles. Alcoholics had a greater degree of
central and frontal brain atrophy as compared
with controls.

References

1. 8th ed. Elsevier; 2009. Chronic alcoholism.
Mosbyʼs Medical Dictionary.

2. Oscar-Berman M, Marinkovic K. Alcoholism
and the brain: an overview. Alcohol Res
Health. 2003; 27(02):125–133.

3. Rodríguez Argaiz F J, Rico Irles J, Gil
Extremera B, Maldonado Martín A, Alvarez
de Cienfuegos E. Cerebral atrophy in chronic
alcoholism [in Spanish] Med Interna. 1989;
6(11):571–574.

4. Carlsson C, Claeson L E, Karlsson K I,
Pettersson L E. Clinical, psychometric and
radiological signs of brain damage in chronic
alcoholism. Acta Neurol Scand. 1979;
60(02):85–92.

5. Ron M: The alcoholic brain: CT scan and
psychological findings.Psycho1 Med
Monograph Supplement 3, Cambridge,
Cambridge University Press, 1983.

6. Grant I, Adams K, Reed R Aging, abstinence,
and medical risk factors in the prediction of
neuropsychologic deficit among long-
ternalcoholics. Arch en Psychiatry 413710-
718, 1984.



Int. J. Curr. Res. Med. Sci. (2020). 6(10): 37-42

41

7. Tmr R, Edwards K: MultifactoriaI etiology of
neuropsychologid impairment in alcoholics.
Alcohol ClinExp Res 10128-135, 1986.

8. Estruch, R. Nicolas, J. M. Salamero, M. et al.
(1997) Atrophy of the corpus callosum in
chronic alcoholism. Journal of Neurological
Science 146, 145–151.

9. Pfefferbaum, A. Lim, K. O. Zipursky, R. B. et
al. (1992) Brain gray and white matter
volume loss accelerates with aging in
chronical coholics: a quantitative MRI
study.Alcoholism-Clinical and Experimental
Research 16, 1078–1089.

10. Kubota, M. Nakazaki, S. Hirai, S. et al. (2001)
Alcohol consumption and frontal lobe
shrinkage: study of 1432 non-alcoholic
subjects. Journal of Neurology Neurosurgery
and Psychiatry 71, 104–106.11. Nicolas, J.
M. Fernandez-Sola, J. Robert, J. ´ et al.
(2000) Highetanol intake and malnutrition in
alcoholic cerebellar shrinkage. Quarterly
Journal of Medicine 93, 449–456.

12. Gazdzinski, S. Durazzo, T. C. and Meyerhoff,
D. (2005a) Temporal dynamics and
determinants of whole brain tissue volume
changes during recovery from alcohol
dependence. Drug and Alcohol Dependence
78, 263–273.

13. Fox J, Rnmsey R, Hackman M, Proske A
Cerebral ventricular enlargement, chronic
alcoholics examined by computerized
tomography JAMA 236:365-368, 1976.

14. Bergman H, Borg S, Hindmarsh T, Idestrom
C, Mutzell S Computed tomography of the
brain and neuropsychological assessmentof
alcoholic patients, in Begleiter H (4.):
Biological Effects of Alcohol. New York,
Plenum Press, 1980, pp 77 1-786Psycho1
Med Monograph Supplement 3, Cambridge,
Cambridge University Press, 1983

15. Cala L, Mastaglia F: Computerized
tomography in chronic alcoholics. Alcohol
ClinExp Res 5:283-294, 1981.

16. Jernigan T, Zatz L, Ahumada A, Pfefferbaum
A, Tinklenberg J, Moses J: CT measures of
cerebrospinal fluid volume in alcoholics
andnormal volunteers. Psychiatry Res 7:9-
17, 1982

17. Harper C, Blumberg P Brain weights in
alcoholics. J Neurol Neurosurg Psychiatry
45338-840, 1982.

18. Harper C, Kril J: Brain atrophy in chronic
alcoholic patients: aquantitative pathological
study. J Neurol Neurosurg Psychiatry 48:211-
217, 1985.

19. Chattopadhyay S, Srivastava M, Srivastava A
S, Srivastava A. Structural changes in the
insular cortex in alcohol dependence: a cross
sectional study. Iran J Psychiatry. 2011;
6(04):133–137.

20. García-Valdecasas-Campelo E, González-
Reimers E, Santolaria-Fernández F etal.Brain
atrophy in alcoholics: relationship with
alcohol intake; liver disease; nutritional
status, and inflammation. Alcohol Alcohol.
2007;42(06):533–538.

21. Gyldenstedt, C. (1977) Measurement of the
normal ventricular system and hemispheric
sulci of 100 adults with computed
tomography. Neuroradiology 14, 183–192.

22. Hahn, F. and Schapiro, R. (1976) The
excessively small ventricleon computed axial
tomography of the brain. Neuroradiology 12,
137–139.

23. Gyldenstedt, C. and Kosteljanetz, M. (1976)
Measurements of the normal ventricular
system with computer tomography of
thebrain. A preliminary study on 44 adults.
Neuroradiology 10, 205–213.

24. Mützell S, Tibblin G. High alcohol
consumption, liver toxic drugs and brain
damage–a population study. Ups J Med Sci.
1989;94(03):305–315.

25. Cala L A, Mastaglia F L. Computerized
tomography in chronic alcoholics. Alcohol
ClinExp Res. 1981; 5(02):283–294.

26. Whitehead T P, Robinson D, Allaway S L,
Hale A C. The effects of cigarette smoking
and alcohol consumption on blood
haemoglobin, erythrocytes and leucocytes: a
dose related study on male subjects. Clin Lab
Haematol. 1995; 17(02):131–138.

27. Diamond I, Messing R O. Neurologic effects
of alcoholism. West J Med.
1994;161(03):279–287.



Int. J. Curr. Res. Med. Sci. (2020). 6(10): 37-42

42

28. Nicolás J M, Fernández-Solà J, Robert J et
al.High ethanol intake and malnutrition in
alcoholic cerebellar shrinkage. QJM. 2000;
93(07):449–456.

29. Zahr N M, Pfefferbaum A. Alcoholʼs effects
on brain: neuroimaging results in human and
animal models. Alcohol Res. 2017;
38(02):183–206.

Access this Article in Online

Website:
www.ijcrims.com

Subject:
Medical Sciences

Quick Response Code

How to cite this article:
Anju Yadav, Bir Singh Yadav, Vishal Goyal. (2020). CT Changes in Chronic Alcoholism. Int. J. Curr.
Res. Med. Sci. 6(10): 37-42.
DOI: http://dx.doi.org/10.22192/ijcrms.2020.06.10.004


