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Abstract: At least four distinct cerebral diseases - Wernicke-Korsakoff, Marchiafava-Bignami, 
pellagrous encephalopathy, and acquired hepatocerebral degeneration - have a close association with 
chronic alcoholism. Each is characterized by a distinctive pathologic change and a reasonably well-
established pathogenesis; in each the role of alcohol in the causation is secondary. The question posed 
in this review is whether there is, in addition to the established types of dementia associated with 
alcoholism, a persistent dementia attributable to the direct toxic effects of alcohol on the brain - i.e., a 
primary alcoholic dementia. The clinical, psychologic, radiologic, and pathologic evidence bearing on 
this question is critically reviewed. None of the evidence permits the clear delineation of such an entity. 
The most serious flaw in the argument for a primary alcoholic dementia is that it lacks a distinctive, 
well-defined pathology, and it must remain ambiguous until such time as its morphologic basis is 
established. 

Resume: La d£mence alcoolique: une revue critique. Au moins quatre maladies ce>6brales distinctes - le 
Wernicke-Korsakoff, le Marchiafava-Bignami, l'encephalopathie de la pellagre, la degdnerescence h6patoce>6brale 
acquise - ont une association etroite avec l'alcoolisme chronique. Chacune est caracte>is£e par des changements 
anatomopathologiques distincts et une pathogenese bien etablie. Le role de I'acool est secondaire dans chacune. 
Dans cette revue, nous posons la question suivante: en plus des types de dfimence reconnus comme dtant associ^s a 
l'alcoolisme, y a-t-il une demence persistante attribuable aux effects toxiques directs de l'alcool sur le cerveau, i.e., 
une ddmence alcoolique primaire? Nous revoyons de facon critique les donn^es cliniques, psychologiques, 
radiologiques et anatomopathologiques reliees a cette question. Aucune observation ne permet de deTinir clairement 
une telle entite\ La lacune la plus sfirieuse vient du fait qu'il n'existe pas de 16sion anatomopathologique distinctive. 
La situation demeurera ambigue tant que ses assises morphologiques ne seront pas Stablies. 

Can. J. Neurol. Sci. 1994; 21: 88-99 

That the long-continued abuse of alcohol may lead to a 
deterioration of intellect, behavior, and personality has been 
appreciated for many years. Maudsley (1879),' in his book "The 
Pathology of Mind", commented upon the weak will-power, 
blunting of moral sense, and childish intellect of the alcoholic 
and likened his mental state to that observed in the late stages of 
senile dementia. Lawson,2 writing in the first volume of Brain 
(in 1878) attributed both memory defects and a general decay of 
intellectual function to alcoholism. And Bevan Lewis3 in 1889, 
remarked upon impairments of attention, judgment, and memory 
as well as deterioration of the finer sensibilities and moral 
nature of alcoholics. Thus an association between alcoholism 
and intellectual decay was appreciated early on; however, the 
nature of this association was quite unclear and seemed to excite 
little curiosity. 

The clinical picture that emerged from these early writings 
(and many later ones) was far from uniform, and came to be 
designated by a variety of terms such as alcoholic deteriorated 
state, organic or chronic brain syndrome due to alcohol, and 
alcoholic pseudoparesis. From the perspective of psychiatrists 
working in mental hospitals, alcoholism, along with senility and 
cerebral arteriosclerosis, were for many years the most frequently 
designated causes of dementia. Implicit in the diagnosis of alco­
holic dementia was the belief that there was a global impairment 
of intellect attributable to the direct effects of alcohol on the 

brain - a notion that survives to the present day. In fact, in the 
last decade or two, there has been a renewed avowal of this idea. 
Large numbers of alcoholics have been investigated by brain 
imaging techniques, psychologic testing, and other methods and 
repeated attempts have been made, on the basis of these investi­
gations, to endow alcoholic dementia with the attributes of a 
clinical-anatomic entity. 

The purpose of this article is to analyze recent writings on 
this subject and to determine whether or not there is indeed 
sound medical evidence - clinical, pathologic, or radiologic -
that permits the delineation of a primary alcoholic dementia, i.e., 
a uniform chronic mental syndrome attributable to the direct 
toxic effects of alcohol upon cerebral neurons. In pursuing this 
analysis, it is important to be mindful of the several well-delin­
eated secondary "alcoholic" dementias - i.e., dementias that 
occur predominantly (but not exclusively) in alcoholics and are 
attributable not to alcohol per se but to some other factor(s), 
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engendered by alcoholism. A detailed account of these sec­
ondary dementias cannot be undertaken here, but certain aspects 
need to be considered, particularly those bearing directly on the 
subject under discussion. 

SECONDARY ALCOHOLIC DEMENTIAS 

The Wernicke-Korsakoff Syndrome 
The first meaningful advance in our understanding of the 

alcoholic mental disorders came with Wernicke's4 discovery, in 
1881, of an acute neurologic disorder, characterized clinically 
by ophthalmoplegia, ataxia and a confusional state and patho­
logically by hemorrhagic lesions in the walls of the third and 
fourth ventricles and aqueduct of Sylvius ("polio-encephalitis 
hemorrhagica superioris"). In 1887, the Russian psychiatrist 
S.S. Korsakoff gave the first comprehensive description of a 
unique mental disturbance in alcoholics (and non-alcoholics) 
characterized by a predominant affection of retentive memory 
and a frequent but not invariable association with polyneuropa­
thy (see Victor and Yakovlev).5 Interestingly, neither Wernicke 
nor Korsakoff was aware of the close relationship of these disor­
ders to one another. This was first suspected on clinical grounds 
by Murawieff6 and Bonhoeffer,7 but it was Gamper,8 in 1928, 
who made the astute observation that Korsakoff psychosis and 
the confusional state attendant upon Wernicke disease had a 
similar if not identical pathologic anatomy in the walls of the 
third and fourth ventricles and aqueduct of Sylvius. This rela­
tionship was later affirmed by Malamud and Skillicorn9 and by 
Victor et al.,10 whose nutritional, clinical, and neuropathologic 
studies indicated that the Korsakoff amnesic state is simply the 
chronic psychologic residual of Wernicke encephalopathy. 

Analysis of a large number of anatomically verified cases of 
the Wernicke-Korsakoff syndrome, as we have chosen to call it, 
disclosed a number of interesting clinicopathologic details, the 
most important of which are (1) that the Korsakoff amnesic 
state, instead of emerging as the apathetic-confusional state of 
Wernicke disease subsides, sometimes develops insidiously, 
without evident ocular and ataxic signs; (2) that some chronic 
forms of the amnesic syndrome, without evidence of confabula­
tion or ocular or ataxic signs, may not be recognized as 
Korsakoff psychosis by clinicians (such cases have often been 
called chronic alcoholic deterioration); and (3) that many cases 
of the Wernicke-Korsakoff syndrome are discovered upon post­
mortem examination, without having been recognized as such 
during life. The latter finding has been repeatedly affirmed by 
neuropathologists. 

Uniformly, the lesions of Wernicke-Korsakoff syndrome 
have proved to be in the mammillary bodies, the medial thalamic 
nuclei, the periaqueductal region, and the tegmentum of pons 
and medulla. The presence of a co-existent cerebral cortical 
lesion has remained uncertain, however. In addition to the brain­
stem and diencephalic lesions, one-quarter of the cases in our 
series showed a mild to moderate degree of ventricular enlarge­
ment and sulcal widening, particularly in the frontal regions. 
More pertinent is the fact that three-quarters of the cases showed 
no such changes. Moreover, in cases that did show enlargement 
of ventricles and widening of sulci, careful microscopic study of 
the cerebral cortex disclosed no definite neuronal loss or gliosis. 
Others, however, particularly Courville" and Carmichael and 
Stern,12 described cerebral cortical changes such as neuronal 

swelling and pyknosis, chromatolysis, and lipofuscinosis, which 
we consider to be insignificant or artefactual, or, in the cases of 
Carmichael and Stern, to be characteristic of pellagra. 
Interestingly, these writers (and others subsequently) concluded 
that the lesions of Korsakoff psychosis were confined to the 
cerebral cortex; they overlooked the diencephalic and brainstem 
lesions altogether. More modern writers, particularly those 
unskilled in neuropathology, continue to refer to these lesions in 
the cortex as valid findings, not appreciating that the morpho­
logic basis of the dilated ventricles and widened sulci in alco­
holics, now readily visualized in CT scans, has never been 
ascertained. 

Numerous clinical studies have clearly established that the 
Wernicke-Korsakoff syndrome, the most common and clearly 
delineated type of dementia in alcoholics, occurs also in non-
alcoholics; that some instances of the Korsakoff amnesic state in 
alcoholics are not attended by other signs of Wernicke disease 
and polyneuropathy; and that the cause of the syndrome in alco­
holics is a nutritional deficiency, specifically of thiamine, and 
not a direct effect of alcohol. 

The significance of the aforementioned features of the 
Korsakoff syndrome vis-a-vis the matter of primary alcoholic 
dementia will be elaborated further on, in the discussion of the 
latter disorder. 

The Cerebral Manifestations of Pellagra 
During the period in which the Wernicke-Korsakoff syn­

drome was being identified as an important cause of dementia, a 
pellagrous form of mental disorder also came to be recognized. 
In the early part of this century, pellagra attained epidemic pro­
portions in the United States, particularly in the southern states 
and among alcoholics in large urban centers. Since 1940, the 
prevalence of pellagra has diminished greatly, attributable, no 
doubt, to the general practice of fortifying bread and cereals 
with niacin. Nevertheless, significant numbers of cases are still 
being observed world-wide, particularly in the alcoholic popula­
tion. '316.16a 

The entity of alcoholic pellagra was discredited many years 
ago by Spies and DeWolfe," who demonstrated that alcoholic 
pellagra and endemic pellagra are identical and that the 
pathogenic role of alcohol is simply one of substituting drink for 
food. This is now the prevailing view. The cutaneous, gastroin­
testinal, and neurasthenic symptoms of pellagra are due to a 
deficiency of either nicotinic acid or of its amino acid precursor 
tryptophan.18 These manifestations respond to the administration 
of niacin and tryptophan, whereas the neurologic disturbances 
do not, probably because the latter are due to a deficiency of 
pyridoxine19-20 rather than of niacin and tryptophan. 

Clinical Features The mental symptoms of pellagra are less 
well defined than those of the Wernicke-Korsakoff syndrome. 
The early symptoms - irritability, depressed mood, fatigue, 
anorexia, insomnia, inattentiveness and inability to concentrate 
and to sustain any physical or mental effort - are suggestive of 
neurasthenia or a depressive illness. Only when confusion, hal­
lucinosis, paranoid ideation, spastic weakness of the limbs with 
lively reflexes (unless there is a concomitant polyneuropathy), 
and Babinski signs are added to the clinical picture does the pel­
lagrous nature of the encephalopathy become definite. The early 
encephalopathic symptoms respond to the administration of 
niacin and a nutritious diet. Whether or not certain of the cerebral 
symptoms, if untreated for some weeks, become irreversible, 
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leaving in their wake a mild dementia, has not been firmly 
established. At least this is what one discerns in the writings of 
authorities such as Still;21 some of the patients to which he 
refers also had Wernicke-Korsakoff disease and others were 
patients with psychoses of manic-depressive of schizophrenic 
type, in whom the pellagra was secondary. 

Under the title of nicotinic acid deficiency encephalopathy, 
Jolliffe and his colleagues22 described an acute and frequently 
fatal disorder among the many alcoholic patients at the Bellevue 
Hospital, in New York City. The syndrome as observed by these 
authors was characterized by "clouding of consciousness, cog­
wheel rigidities of the extremities, and uncontrollable grasping 
and sucking reflexes". The clinical details of this illness were 
not fully presented and postmortem findings were not men­
tioned. Some of the patients had Wernicke-Korsakoff disease 
and most of them had polyneuropathy; only a minority had pel­
lagrous skin and mucous membrane lesions. Little or no 
improvement could be discerned in response to administration 
of thiamine, but in a group of 22 patients who were given nico­
tinic acid, 15 were said to recover rapidly (and 7 died). Cleckley 
and his colleagues23 had previously commented on the salutary 
effects of nicotinic acid on the unresponsive state of elderly 
undernourished patients. Spillane24 also drew attention to certain 
stuporous and psychotic states in malnourished individuals 
which, because of an apparent response to nicotinic acid, he 
identified with the nicotinic acid deficiency encephalopathy of 
Jolliffe et al.22 More recently, Serdaru and colleagues14 retro­
spectively reviewed the clinical records of 22 chronic alcoholic 
patients in whom postmortem examination had disclosed the 
cerebral changes of pellagra. Prominent clinical features were 
confusion, clouding of consciousness, "gegenhalten", and 
myoclonic jerks. These symptoms were thought to be identical 
with those of the nicotinic acid deficiency encephalopathy of 
Jolliffe et a!.22 and were attributed to pellagra ("alcoholic pellagra 
encephalopathy"). Such a conclusion hardly seems justified, 
insofar as the pathologic changes of Marchiafava-Bignami dis­
ease were present in eight of the 22 cases, Wernicke-Korsakoff 
disease in four cases, and both of these disorders in yet another 
case. 

To summarize, the status of nicotinic acid deficiency 
encephalopathy and its relation to pellagra remain uncertain. We 
have not been able to find any convincing examples of such a 
nicotinic acid-responsive syndrome despite the examination of 
large numbers of undernourished patients in the alcoholic popu­
lations of Boston and Cleveland. 

Pathologic Findings The cerebral pathology of pellagra is 
most readily discerned in the large cells of the motor cortex, the 
cells of Betz, although the same changes occur to a lesser extent 
in the smaller pyramidal cells of the cortex, the large cells of the 
basal ganglia, the cells of the cranial motor and dentate nuclei, 
and the anterior horn cells of the spinal cord. The affected cells 
appear swollen and rounded, with eccentric nuclei and loss of 
the Nissl particles. Originally, these changes were designated by 
Adolph Meyer25 as "central neuritis"; frequently, they are 
referred to as "axonal reaction" because of their similarity to the 
changes that occur in the anterior horn cells when their axons 
are severed. Whether the central neuritis of pellagra is sec­
ondary to an injury of the axons of the motor cells or represents 
a primary cytolytic degeneration of these cells is still not entirely 
certain; the latter is much more probable. 

Marchiafava-Bignami Disease (Primary Degeneration of the 
Corpus Callosum) 

This is a rare complication of alcoholism, readily defined by 
its unique pathologic change - a degeneration of the corpus cal­
losum, particularly its middle layer, and the anterior commis­
sure. Described originally by Marchiafava and Bignami26 in 
wine-drinking Italians, it was subsequently observed in many 
parts of the world and in association with abuse of all types of 
beverage alcohol. Whether due to some metabolic abnormality 
induced by alcohol or to the alcohol itself has still not been 
settled to everyone's satisfaction; the evidence strongly favors 
the former possibility. 

Clinical Features Practically all the reported patients have 
been inveterate drinkers, ranging in age from 45 to 60 years, and 
most are men; often they are malnourished and some have cir­
rhosis of the liver. Some patients have presented in a state of ter­
minal stupor or coma and others with manifestations of chronic 
inebriation and alcohol withdrawal. In yet another group, a 
slowly progressive dementia has been described; dysarthria, 
slowing and unsteadiness of movement, transient sphincteric 
incontinence, hemiparesis, and apractic or aphasic disorders 
were superimposed. In two patients who came to our attention, 
the clinical manifestations were essentially those of bilateral 
frontal lobe disorder - motor and mental slowness, apathy, promi­
nent grasping and sucking reflexes, paratonia (gegenhalten), 
sphincteric incontinence, and a slow, hesitant, wide-based gait. 

In view of the variability of the clinical picture, the diagnosis 
of Marchiafava-Bignami disease is understandably difficult. In 
fact, the diagnosis is rarely made during life. Chronic alcoholics, 
who develop a frontal lobe syndrome or a symptom complex 
that points to a diagnosis of Alzheimer disease or frontal-corpus 
callosum tumor, but in whom the symptoms remit, should be sus­
pected of having Marchiafava-Bignami disease. CT scans and 
MRI will undoubtedly prove helpful in identifying the lesion in 
such patients. 

With abstinence and nutritious diet, there may be improve­
ment, but the patient ususally remains in a demented state similar 
to that seen in frontal lobe-corpus callosum disease of whatever 
type. One of the patients described by Castaigne et al.27 survived 
as a dement for 10 years. 

Pathologic Features The destruction of myelinated fibers in 
the corpus callosum (particularly the central lamina of the genu) 
and anterior commissure is the typical finding. Exceptionally, 
the lesions extend laterally into the centrum semi-ovale and in a 
few instances the middle cerebellar peduncles have been 
involved. Many of the reported cases, as first pointed out by 
Jequier and Wildi,28 have had cortical lesions of a special type; 
neurons in the third layer of the frontal and temporal lobe cor­
tices had disappeared and were replaced by a fibrous gliosis, 
presumably secondary to interruption of callosal fibers.28" A 
similar lesion has been observed in some patients with chronic 
hepatocerebral disease. Morel,29 who gave the first description 
of this cortical laminar sclerosis, did not observe an association 
with Marchiafava-Bignami disease or with chronic liver disease. 
However, in subsequent reports,28" comprising 14 cases of cortical 
laminar sclerosis, the cortical lesion, which is very easily seen, 
has consistently been associated with a corpus callosum lesion, 
although the latter may be easily overlooked, as in one of our 
recovered cases, in which it consisted only of a thin gray line in 
the genu. It is possible that some of the reported cases of cortical 
neuronal loss in the chronic alcoholic may be of this type. 
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Acquired Hepatocerebral Degeneration 

Yet another secondary dementing syndrome in the chronic 
alcoholic occurs as part of chronic acquired (non-wilsonian) 
hepatocerebral degeneration. In a series of 27 such cases, which 
we collected over a period of several years,30 20 of 25 patients 
in whom mental function could be tested showed varying 
degrees of dementia. In two of the 25 patients, mental function 
was intact, and in three others dementia was only suspected, 
being so mild that we could not be confident of its presence. 
The patients were ususally alert and the only impairments of 
consciousness were those associated with episodes of hepatic 
stupor and coma. Most of the patients were oriented in time and 
place. In general, the patients were slow in responding and 
vague in recollecting details of their illness. Notable, also, was 
their impaired capacity to formulate ideas and to respond to 
questions logically and relevantly. Attention span was reduced, 
as was the ability to concentrate on problems and to sustain 
mental activity of any kind. The patients' fund of recent infor­
mation was reduced, as was their ability to learn and to retain 
simple facts. There were no clear-cut instances of agnosia, 
apraxia, aphasia, or dyscalculia, but several had trouble with 
tests of these capacities because of inattention. Insight into the 
deficits was usually lacking. 

Formal psychologic testing, using the Wechsler Adult 
Intelligence Scale and Wechsler Memory Scale, disclosed a partial 
failure on most of the test items, particularly those measuring 
visual and verbal abstraction. All of the patients showed an 
impairment in the acquisition and retention of new information, 
but in none did these functions appear to be disproportionately 
affected. Of diagnostic importance was the association of 
choreoathetosis, dysarthria, cerebellar ataxia, tremors, and, in 
some, signs of corticospinal disease. In fact, all of the demented 
patients showed some or all these neurologic abnormalities. 

In our patients, alcoholic cirrhosis was only one of several 
types of liver disease underlying the central nervous system 
changes. Of course, chronic hepatitis and post necrotic hep-
atopathy may occur in alcoholic as well as non-alcoholic 
patients. The cerebral lesions consisted of a patchy necrosis and 
loss of neurons in all parts of the cerebral cortex (particularly 
the paretal regions), basal ganglia, and cerebellum, and a char­
acteristic polymicrocavitation of tissue at the cortical-subcortical 
junction and in the superior pole of the putamen. Typical, also, 
in the affected areas, were an increase in size and number of 
protoplasmic astrocytes (type II Alzheimer cells), many of them 
containing glycogen inclusions, and the presence of abnormal 
nerve cells, the so-called Opalski cells, which had previously 
been observed in and thought to be unique to the hereditary 
(wilsonian) form of hepatolenticular degeneration. 

In summary, it is evident, from even this brief review, that a 
significant deterioration of intellectual or cognitive function (i.e., 
dementia) can be a manifestation of at least four distinct cere­
bral diseases that occur commonly in association with chronic 
alcoholism. Each of these diseases is characterized by a distinc­
tive pathologic change and in each of them (with the possible 
exception of Marchiafava-Bignami disease) there is an estab­
lished pathogenesis. It is noteworthy that the lesions, in each of 
these diseases, are characterized by specificity of localization 
and symmetry of distribution, marking them as nutritional-
metabolic in nature. In none of these diseases can alcohol be 
incriminated as a primary cause; indeed, each of them is 

encountered in clinical circumstances in which alcohol plays no 
part. 

PRIMARY ALCOHOLIC DEMENTIA 

We return now to the question posed in the introductory 
paragraphs of this article. Is there, in addition to the established 
types of dementia associated with alcoholism, a persistent 
dementia in the chronic alcohoic attributable to the direct toxic 
effects of alcohol on cerebral cortical neurons? As has been 
indicated, this is a contentious matter, and the evidence that has 
been put forth in support of this view demands careful examina­
tion from several points of view. 

Clinical Evidence 

A survey of psychiatric writings on the subject of alcoholic 
dementia and deteriorated state discloses a remarkable impreci­
sion and lack of uniformity in defining these syndromes. Some 
of the definitions in early writings have been quoted in the intro­
ductory part of this article. A sampling of more modern writings 
serves to convey the vagueness that still exists about the clinical 
concept and the diverse and contradictory opinions of what con­
stitutes this syndrome. Chafetz,3 1 for example, in the 
Comprehensive Textbook of Psychiatry (2nd edition), defines 
this state as "a gradual disintegration of personality structure, 
with emotional lability, loss of control and dementia". Lewis32 

describes patients with this condition as exhibiting "deficiencies 
of memory and judgment, laziness, indifference, facile euphoria, 
and lability of mood, with failure to observe responsibilities, 
mendacity, gross lack of self-control, and general demoralization". 
To Strecker, Ebaugh, and Ewalt,33 who for many years authored 
a standard textbook of psychiatry, the alcoholic deteriorated 
state denotes "the common end reaction of all chronic alcoholics 
who do not recover from their alcoholism or do not die of some 
accident or intercurrent episode". The case histories presented by 
the latter authors as examples of the alcohol deteriorated state 
disclose a striking diversity of clinical manifestations, including 
jealousy and suspiciousness; blunting of moral fiber and other 
personality and behavioral disorders; deterioration of work per­
formance, personal care and living habits; disorientation; and 
impaired judgment and defects of intellectual function, particu­
larly of memory. Bleuler's34 description of alcoholic deteriora­
tion included the aforementioned features and a number of other 
behavioral disorders as well: ethical degeneration, dulling of the 
finer sentiments, brutality of behavior, impulsive actions, ability 
of affect, diminution of willpower, euphoric attitude, and exag­
gerated "ego reference". Some authors have even included a 
variety of physical symptoms in the definition of the alcoholic 
deteriorated state, such as dilation of facial capillaries, a "bloated 
look," flabby muscles, chronic gastritis, tremors, recurrent 
seizures, myocardial changes, cirrhosis, and polyneuropathy.35 

In the view of Hecaen and De Ajuriaguerra,36 alcoholic 
dementia is distinguished not so much by its symptomatology as 
by the clinical setting in which it occurs. They write: "As [alcohol] 
intoxication progresses, intellectual blunting ... characterized by 
slow mentation, imprecision of thought, defective attention, 
difficulty with synthesis, fluctuating orientation and impaired 
judgment, is noted." According to these authors, dementia may 
be partially reversed by periods of sobriety, only to worsen with 
subsequent delirious episodes, which, upon their termination, 
leave an ever-increasing intellectual deficit. 

Volume 21, No. 2 — May 1994 91 

https://doi.org/10.1017/S031716710004899X Published online by Cambridge University Press

https://doi.org/10.1017/S031716710004899X


THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES 

Certain older authors234 were impressed with similarities 
between some of the foregoing symptoms and those of general 
paresis - hence the term "alcoholic pseudoparesis". Mercifully, 
the latter terms no longer appears in medical writings. The term 
alcoholic deteriorated state is often used to describe patients in 
the chronic, nonconfabulatory stage of the Wernicke-Korsakoff 
syndrome, in whom the ocular and ataxic signs of Wernicke's 
disease are no longer evident or had not been observed in the 
first place. 

It is noteworthy that "alcoholic dementia" is no longer listed 
as a diagnostic category in the current Diagnostic and Statistical 
Manual of Mental Disorders (DSM-III-R).37 Presumably this 
term, listed in earlier editions of DSM, has been abandoned 
because its implication - that alcohol per se causes dementia -
has been difficult to document. Replacing alcoholic dementia in 
DSM-III-R is the noncommittal diagnostic category "dementia 
associated with alcoholism", the essential features of which are 
said to be the persistence of a dementia for longer than three 
weeks after the cessation of drinking and the exclusion of all 
possible causative factors other than the prolonged heavy use of 
alcohol. Diagnosis, then, depends upon purely arbitrary and 
rather flimsy clinical criteria. 

Even more noteworthy is the fact that reference to alcoholic 
dementia is not to be found in several leading English and 
American textbooks of psychiatry. In the third edition of the 
Mayer-Gross Textbook of Clinical Psychiatry,38 for example, the 
term alcoholic dementia (or any of its synonyms) is not men­
tioned. The same is true of the American Handbook of 
Psychiatry (see specifically the chapters on alcoholism by 
Chafetz et al.39 and by Mello and Mendelson40). Lipowski,41 

writing on the organic mental disorders, lists the terms "alco­
holic deterioration" and "dementia associated with alcoholism" 
in tables reproduced from DSM-II and DSM-III, respectively, 
but discusses them no further. In the Cambridge edition of The 
Handbook of Psychiatry,42 the notion of alcoholic dementia as a 
clinical-pathologic entity is pointedly rejected for many of the 
reasons to be discussed further on. 

In recent years, there have been attempts by several authors, 
notably Cutting,43 Seltzer and Sherwin,44 Lishman,45-46 and 
Horvath47 to reestablished the concept of a primary alcoholic 
dementia. 

Cutting43 has used the term "alcoholic dementia" to desig­
nate a clinical picture that resembles Korsakoff psychosis but is 
separable from it on clinical grounds. Cutting's formulation was 
based on a retrospective survey of the records of 63 alcoholics 
who had been admitted to the Maudsley Hospital; a label of 
Korsakoff psychosis had been applied to 50 of these patients, 
and of alcoholic dementia to 13 others. When the patients desig­
nated as Korsakoff psychosis were subdivided into those with 
relatively acute onset and those with gradual onset, the latter 
group resembled the patients designated as alcoholic dementia 
in a number of ways: somewhat greater female preponderance, 
later age of onset, longer duration of symptoms, poorer perfor­
mance on a standard intelligence test, and paradoxically, some­
what better prognosis. On the basis of these findings, Cutting,43 

and also Lishman,46 proposed that the term Korsakoff psychosis 
be limited to patients who conform to the "conventional notion" 
of the syndrome - i.e., a fairly pure disorder of memory of acute 
onset - and that patients with symptoms of more global type and 
more gradual evolution be considered to have alcoholic dementia. 

Perhaps this notion of the Korsakoff amnesic syndrome is the 
conventional one, but if so, it is not consonant with the observed 
facts, clinical or pathologic. That the Wernicke-Korsakoff syn­
drome is more common in women has been long recognized.10 

That the evolution of symptoms is more gradual and the perfor­
mance on intelligence tests is more impaired in some 
Korsakovian patients that in others are well-documented vari­
ations in the evolution and severity of the disease process.10 

More importantly, the Korsakoff syndrome in the alcoholic does 
not necessarily have an acute onset. In our series of pathologi­
cally verified cases,10 in which the patients were observed from 
the very inception of the neuropsychiatric illness, the amnesic 
syndrome evolved in one of several ways: (1) more or less 
acutely, the intial symptoms being those of a delirium or a quiet 
confusional state; (2) acutely or subacutely, as part of Wernicke 
encephalopathy; (3) insidiously, with gradual or intermittent 
progression and without other neurologic signs. The important 
point is that the neuropathologic findings proved to be the same, 
irrespective of the mode of onset of the mental disorder. 

Unjustified, also, is the view that Korsakoff psychosis "be 
regarded as a fairly pure disorder of memory ... and that mental 
functions other than those directly related to memory remain 
intact".43 Undoubtedly, an impairment of retentive memory is 
the central feature of Korsakoff psychosis, but patients with this 
disorder invariably show disturbances of cognitive function that 
depend little or not at all on memory. Standard psychologic tests 
(Wechsler Adult Intelligence Scale; Wechsler Memory Scale) 
consistently disclose defects in tests designed to measure learning 
ability in a new situation, capacity for concentration, spatial 
organization, and visual abstraction.48"50 <seealsorefNo- io.pP46.5oandPp 
174-191) A wide array of perceptual and conceptual deficits can be 
demonstrated by special psychologic tests, as Talland's studies of 
our clinical materials have made clear.51 These cognitive abnor­
malities occur in varying degrees of severity, but the consistency 
with which they are found, even in the stable phase of the ill­
ness, indicates that the cognitive disorder of the Korsakoff syn­
drome cannot be defined in terms of memory alone. Finally it 
should be noted that the amnesic syndrome also embodies certain 
behavioral abnormalities. Typically, the patient is apathetic and 
inert, uninterested in and indifferent to his surroundings, with 
little or no insight into his illness. Confabulation may or may 
not be present, depending largely on how this symptom is 
defined; it is typically absent in the chronic stable phase of ill­
ness, no matter how broad one's definition; in fact, Lewis' defi­
nition of alcoholic dementia, quoted earlier, is really an accurate 
description of the late nonconfabulatory state of Korsakoff psy­
chosis.32 

In essence then, the Korsakoff syndrome is a form of 
dementia, i.e., a chronic clinical syndrome that consists of sev­
eral relatively overlapping intellectual impairments, presenting 
in a number of different combinations. In the Korsakoff syn­
drome, failing memory is but one (albeit the most prominent) of 
several cognitive and behavioral impairments.51" 

Seltzer and Sherwin44 have approached this problem some­
what differently. They evaluated 80 randomly selected patients 
in whom the nonspecific diagnosis of "organic psychosis" or 
"chronic brain syndrome" had been made. In 10 of these 
patients, a history of alcoholism was coupled with a dementia. 
In addition to amnesia, the mental state in these 10 alcoholic 
patients was said to be characterized by a stable course and an 
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absence of language abnormality (thus distinguishing it from 
senile dementia) and by prominent constructional and behav­
ioral disturbances, distinguishing it in their mind from 
Korsakoff psychosis. Two patients were described in some 
detail by Seltzer and Sherwin as examples of alcoholic dementia 
(their cases 4 and 5). The clinical state in one of these patients 
could be explained by the presence of Korsakoff syndrome in 
conjunction with the effects of severe cerebral trauma; nor is the 
clinical picture in the second patient inconsistent with that of 
Korsakoff psychosis, at least in the view of the present author. 

An important feature of the alcoholic Korsakoff syndrome, 
which has been generally neglected in the writings on alcoholic 
dementia is the gradually changing character of the mental dis­
order. In the initial stages of the illness, a global confusional 
state predominates - i.e., a state characterized by drowsiness, 
inattentiveness, disorientation, gross misinterpretations of envi­
ronmental stimuli, and misidentifications of persons. Over a 
period of several weeks to a month or longer, the confusional 
symptoms recede and the patient becomes more testable, at 
which time the defect in retentive memory, often with confabu­
lation, stands out, and the associated cognitive and behavioral 
disturbances, described above, also become evident. Contrary to 
common belief, the defects in learning and memory improve 
slowly, sometimes to a considerable degree. As memory func­
tion improves, confabulation tends to drop out of the picture; 
and in the chronic stable stage of the illness, confabulation is 
practically always absent.1051 It is manifestly illogical to desig­
nate one phase of this mental disorder by one name (Korsakoff 
psychosis) and the more chronic phase by another (alcoholic 
dementia or deteriorated state), as though they were different 
diseases. 

We have been impressed by the fact that when patients are 
seen for the first time in the chronic nonconfabulatory stage of 
the disease, the connection with the early stages of the 
Wernicke-Korsakoff syndrome is frequently not recognized. In 
the course of our studies on alcoholism, we examined a large 
number of state mental hospital patients who carried the diagnosis 
of alcoholic dementia or alcoholic deteriorated state. Careful 
examination of these patients disclosed that more than half of 
them still had the ocular and/or the cerebellar stigmata of 
Wernicke disease (fine horizontal nystagmus on lateral gaze, 
slightly wide-based gait, inability to walk tandem), even though 
these signs had been overlooked at the time of their admission 
to the mental hospital. 

In summary, an analysis of modern writings on the subject 
of alcoholic dementia fails to identify a clinical entity, clearly 
separable from the spectrum of clinical changes that constitute 
the Korsakoff syndrome in its various stages of evolution and 
devolution. Remarkable is the fact that in not one of the afore­
mentioned writings that support the notion of an alcoholic 
dementia, have the clinical observations been subjected to neu-
ropathologic verification. 

Psychologic Evidence 
Over the years, there have been numerous attempts to define 

the impairment of cognitive functions in alcoholics by the use of 
special psychologic tests. The literature on this subject is far too 
large to be considered here in any detail. Only the main themes 
of these writings and their possible relationship to Korsakoff 
psychosis and alcoholic dementia will be indicated. 

A disorder identified by its predominant defect in retentive 
memory, similar to the one described originally by Korsakoff, 
has been recognized by all investigators. As pointed out in the 
preceding section, the Korsakoff syndrome cannot be defined in 
terms of memory defect alone. Our early studies,4M8a using 
standard psychologic tests, consistently demonstrated a charac­
teristic pattern of cognitive defects, mainly in the spheres of spatial 
organization and verbal and visual abstraction. The occurrence 
of widespread cognitive deficits in Korsakoff patients, mainly in 
visuoperceptual and abstracting functions has been confirmed 
by many investigators, most recently by Jacobson and his col­
leagues.4950 

Less well established is the occurrence of a similar pattern 
of cognitive impairment (though less in degree) in alcoholics 
who show no memory defect or other signs of neurologic dis­
ease. Wechsler,52 in 1941, using his adult intelligence test, found 
that neurologically-unimpaired alcoholics had a diminished ability 
to learn new material, to reason abstractly, and to organize com­
plex perceptions. The verbal test scores were found to be superior 
to the performance test scores, a pattern that Wechsler considered 
to be a non-specific mark of intellectual deterioration. Kaldegg53 

and Teicher and Singer54 duplicated Wechsler's findings. There 
followed in the 1970's a series of reports and reviews,55"59 all of 
which purported to show that the capacity for abstract reasoning 
and the solution of visuo-spatial problems (object assembly, 
block design, categories test, tactual performance tests, trail 
making test), and "set persistence and set shifting" were impaired 
in the chronic alcoholic, whereas verbal skills (vocabulary, 
information, comprehension, and language) were preserved. 
Goldstein60 also stressed the difference between verbal and 
long-term memory-dependent abilities on the one hand, and 
complex abstraction and problem solving abilities on the other. 

Ryan et al.61 and several other investigators have analyzed 
the results of psychologic testing in a group of alcoholic subjects 
who showed a discrepancy in their scores on the Wechsler Adult 
Intelligence and the Wechsler Memory Scales. A marked 
discrepancy between these scales marked the disorder as a 
Korsakoff amnesic syndrome. Among alcoholic subjects with­
out overt manifestations of the Korsakoff syndrome they found a 
continuum of memory impairment, and this impairment extended 
even to social drinkers.62 Two interpretations were offered: (1) 
that there is a single alcoholic neuropsychiatric disease, the most 
advanced form of which is Korsakoff psychosis; and (2) that 
there are two distinct alcoholic diseases, one being the 
Korsakoff amnesic syndrome and the other being a more global 
deterioration of intellect, or alcoholic dementia. 

Bowden63 had made a strong argument for the first point of 
view, i.e., that the spectrum of cognitive deficits associated with 
alcohol abuse reflects the heterogeneous clinical manifestations 
of the Wernicke-Korsakoff syndrome. Other authors, notably 
Jacobson and his colleagues,49-50 have taken the other point of 
view. The latter authors assume that the nonamnesic cognitive 
abnormalities of the Korsakoff syndrome betray the presence of 
frontal cortical lesions and have suggested, on the basis of this 
assumption, that the alcoholic Korsakoff syndrome has a dual 
etiology - (1) thiamine deficiency, which causes the diencephalic 
lesions (and memory loss); and (2) alcohol toxicity, which is 
responsible for the frontal cortical lesions (and cognitive loss). 
These assumptions are contradicted by the pathologic data. In 
none of our large series of autopsied cases of Wernicke-
Korsakoff disease could we detect morphologic alterations in 
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the frontal cortex, even though all of these patients, during life, 
had displayed characteristic cognitive deficits, and even though 
some of them had shown a widening of the frontal sulci on gross 
examination of the brain.10 

In this regard, it should be noted that cognitive deficits, similar 
to those of the Korsakoff syndrome, regularly accompany two 
other amnesic states, namely those that result from lesions of 
the hippocampus and of the thalamus.(sce refcrence N ° ]0- PP 182-'85 and 

PP I89-I9D Scrutiny of the brains in such cases has not disclosed 
any histologic abnormalities of the frontal cortex. Thus it appears 
that cognitive changes, in at least three types of amnesic syn­
drome, depend not on a frontal cortical pathology but on the 
lesions responsible for the amnesia itself. 

It is important to point out that the many psychologic studies 
in which nonkorsakovian alcoholics displayed cognitive abnor­
malities have been performed in recently abstinent alcoholics (in 
the first two months of detoxification, as a rule). When similar 
subjects were examined repeatedly over a period of several 
months to a year after cessation of drinking, cognitive function 
was observed to improve gradually, and often completely.6467 

The latter observations, of which those of Grant et al.67 are the 
most convincing, discredit the view that the neurotoxic effects 
of alcohol are responsible for persistent cognitive abnormalities 
in alcoholic subjects. Also untenable, in the light of these obser­
vations, is the oft-repeated view that cognitive impairment in the 
alcoholic is the result of alcohol-induced premature aging of 
cerebral neurons.52-68"71 The present author would take the position 
that reversibility of some or all of the psychologic abnormalities 
in the alcoholic, particularly during the first weeks and months 
of abstinence,64"67 are incompatible with aging changes, which 
are irreversible. Moreover, although both alcoholics and elderly 
non-alcoholic subjects show certain psychometric electrophysi­
ologic (evoked potential) abnormalities when compared to 
young healthy controls, these abnormalities are quite different in 
the alcoholic and elderly groups, suggesting that they do not 
have a common mechanism.72 

Radiologic Evidence 
As has already been mentioned, the crux of the problem 

with the concept of a primary alcoholic dementia is the uncer­
tainty about an underlying morphologic change. Repeated 
reference is made to occurrence in alcoholics of "cerebral 
atrophy", mainly on the basis of certain radiologic findings, par­
ticularly enlargement of the lateral ventricles and widening of 
the cerebral sulci. The relationship of these radiologic abnor­
malities to dementia or to any other mental disorder in the alco­
holic is far from clear. In fact, the common assumption that the 
radiologic changes represent cerebral atrophy, i.e., a degeneration 
of cerebral neurons and loss of cerebral substance, needs to be 
critically examined. 

The original concept of an alcoholic cerebral atrophy was 
essentially a product of pneumoencephalography (PEG). 
Relatively young alcoholics, some with and some without clinical 
manifestations of cerebral disease, showed enlarged cerebral 
ventricles and widened sulci. Beginning with the report of 
Tumarkin et al.,73 and extending over the next two decades (the 
PEG era), large numbers of alcoholics were subjected to air 
studies.74-88 It became apparent that mild to moderate enlarge­
ment of the lateral and third ventricles and widening of the cere­
bral sulci, particularly in the frontal lobes, were common (but 

far from universal) PEG findings in hospitalized alcoholics. 
These radiologic abnormalities were indiscriminately referred to 
as "brain damage" and "cerebral atrophy", although evidence of 
cerebral atrophy, in the strict pathologic sense, was entirely 
lacking. Nor could these abnormalities be related to a distinctive 
clinical syndrome. Enlarged ventricles and widened sulci were 
observed in some alcoholic patients with neuropsychiatric dis­
turbances, but were found almost as frequently in alcoholics in 
whom signs of disease were not clinically evident.7680 

Furthermore, in symptomatic alcoholics with PEG evidence of 
"atrophy", no relationship could be discerned between the 
degree of atrophy and the severity of the neuropsychiatric symp­
toms. 74.78,79.82.83.86,88 ^ n eariy observation of interest went largely 
unnoticed; in two alcoholics, regression of the PEG abnormalities 
occurred when alcohol was discontinued.81 

With the advent of computerized tomography (CT) and 
magnetic resonance (MR) imaging, large numbers of alcoholic 
patients were once again examined for the presence of cerebral 
abnormalities.89"101101" These studies yielded much the same 
information as the earlier air studies. The degree of ventricular 
and sulcal enlargement seemed to be influenced by the age of 
the patient, but other meaningful correlations could not be estab­
lished. Some authors899294'96 found a relationship between the 
severity of the radiologic abnormalities and the duration and 
intensity of drinking; others'02103 could not substantiate such a 
relationship, once age was partialled out. Again, alcoholics with 
ventricular and sulcal enlargement (by CT and MR) may or may 
not show impairment of mental function,91-93 and among those 
with mental impairment there is no consistent relationship 
between the degree of ventricular and sulcal enlargement and 
the degree of cognitive abnormality.97 In fact, in the series of 
Epstein et al.,91 44.4 percent of alcoholics with overt neuropsy­
chiatric symptoms showed no CT abnormalities at all. Similarly, 
Hill and Mikhael95 found many neuropsychologic deficits in 
abstinent alcoholics even when the CT scans were normal. 

The great advantage of CT scans and MRI, of course, is the 
ease with which they can be repeated. The use of multiple scans, 
made initially in close relation to withdrawal of alcohol and 
repeated at later dates, after several weeks or months of absti­
nence, has made it clear that ventricular enlargement and sulcal 
widening in these circumstances are potentially reversible, once 
the patient becomes abstinent.101102104105 The largest of these 
studies is that of Ron and her colleagues.102 They examined 100 
male alcoholics who had been admitted to an inpatient unit for 
treatment of alcoholism; in none was there clinical evidence of 
cerebral damage. Fifty age-matched volunteers who drank little 
or not at all served as controls. A number of radiologic measure­
ments in these patients - width of cerebral and cerebellar sulci, 
width of the sylvian and interhemispheric fissures, and size of 
the venticular system - were significantly greater in the alco­
holic group. Fifty-six of the 100 alcoholic patients were reexam­
ined between 30 and 152 weeks (mean 66.3 weeks) after the 
initial examination; 40 patients had reverted to their previous 
drinking habits, and their CT abnormalities showed little 
change. Sixteen patients either remained abstinent during the 
follow-up period or reduced their drinking to less than four 
episodes of drinking each lasting less than one week; in this latter 
group there was a significant diminution in the sulcal and ven­
tricular enlargement. Perhaps, if the period of abstinence had 
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been more complete or prolonged, the extent of reversal of the 
CT changes might have been even more impressive. The MRI 
studies reported by Zipursky and his colleagues101 have shown 
that significant reversibility of ventricular enlargement occurs 
within two to four weeks of alcohol withdrawal - a finding that 
is in keeping with our experience. 

Several additional points concerning the CT and MR find­
ings in chronic alcoholics should be emphasized: 

1. The ventricular and sulcal enlargement is generally mild 
to moderate in degree (this was also true of the PEG studies). 
Only in exceptional instances does the degree of enlargement 
approach that observed in Alzheimer disease or other bona fide 
dementias. 

2. The radiologic abnormalities, in the form of enlarged ven­
tricles and widened sulci, have been described in many alco­
holics in whom there was no clinical evidence of impaired 
cerebral function.76'102103106 However, when such patients were 
subjected to formal psychologic testing (Wechsler Adult 
Intelligence Scale and the Halstead-Reitan Battery), certain 
defects were elicited and a causal relationship was proposed, 
namely, that the PEG or CT abnormalities ("brain atrophy") 
were responsible for the psychometric defects. This proposal is 
flawed on several counts. As indicated above, some investigators 
have not found a correlation between the psychometric and radi­
ologic abnormalities.98107 Other studies, in which such a rela­
tionship is proposed, show serious inconsistencies. Brewer and 
Perret,76 for example, describe five patients with no psychometric 
abnormalities, yet four of the five showed the radiologic 
changes of "cerebral atrophy". 

Of particular importance in this connection are the investiga­
tions of Wilkinson.7'100 He demonstrated that in clinically normal 
alcoholics, the radiologic measures of "brain atrophy" were age-
related, and that once the age factor was partialled out, the CT 
findings in these patients did not differ significantly from those 
of non-alcoholic controls. Not surprisingly, the CT abnormali­
ties in clinically impaired alcoholics (mainly patients with vary­
ing degrees of the Wernicke-Korsakoff syndrome) were not 
age-related. 

3. A pathologic basis for the radiologic abnormalities has 
not been established. Such changes as have been described and 
alleged to underlie cerebral atrophy in alcoholics are not accept­
able, for reasons to be elaborated in the next section. 

4. Finally, it is imporant to note that ventricular and sulcal 
enlargement disclosed by CT scanning and reversibility of these 
abnormalities are known to occur in a number of other metabolic 
and nutritional disorders, namely in anorexia nervosa,108109 

Cushing syndrome,109 kwashiorkor,110 and in patients who had 
been treated for prolonged periods with steroids.1""3 

The nature of these reversible CT abnormalities is not 
understood. Perhaps they are due to a slow shift of fluids from 
brain to CSF spaces and then, as the metabolic disturbance is 
reversed (improved nutrition, withdrawal of alcohol or cortico­
steroids), to a shift in the opposite directions. The fact that these 
changes occur over periods of several weeks or months has 
prompted the speculation that they depend upon regeneration of 
cellular proteins or the regrowth of attenuated neuronal pro-
cessess."4'"5 

In summary, the occurrence of ventricular and sulcal 
enlargement in alcoholics without clinical evidence of cerebral 
dysfunction and the potential reversibility of these abnormalities 

are difficult to reconcile with the concept of cerebral atrophy. 
The term "atrophy", as conventionally used by neuropatholo­
gists, designates a disturbance of neurons that leads to their 
gradual degeneration and death. To speak of CT abnormalities 
of the brain and their reversibility as "reversible atrophy" takes 
unwarranted license with the term and does nothing to enhance 
our understanding of the process. In the present state of our 
knowledge it would be preferable to refer to ventricular enlarge­
ment and sulcal widening as such, rather than as cerebral atrophy. 

Neuropathologic Evidence 

The pathologic changes that purportedly underlie primary 
alcoholic dementia are even less precisely defined than the clinical 
syndrome. These changes need to be considered in some detail, 
since they are referred to repeatedly by psychiatrists and psy­
chologists, who seem to have accepted them, without question, 
as the basis for a variety of cognitive and behavioral disorders in 
the alcoholic. 

Courv i l l e , " whose writings have been quoted most 
frequently in this respect, enumerated the following changes as 
being characteristic of alcoholic dementia: progressive atrophy 
of the cortex of the frontal lobes, particularly the convolutions 
of the dorsolateral surface, associated with opacity and thickening 
of the overlying meninges and enlargement of the anterior horns 
of the lateral ventricles; swelling, pyknosis, and pigmentary 
atrophy of nerve cells; irregular loss of medium-sized pyramidal 
cells of the superficial and intermediate cortical laminae; and 
secondary degeneration and loss of nerve fibers, particularly the 
radiating fibers of the convolutional gray matter. These changes 
were attributed by Courville to the chronic toxic effects of alcohol. 
Parenthetically it should be noted that the very same pathologic 
changes were said by Courville to underlie delirium tremens." 
We have not observed these or any other significant histologic 
abnormalities in a large number of patients who died in delirium 
tremens (which is what one would expect in a potentially 
reversible disease), or in the frontal cortex in cases of Wernicke-
Korsakoff disease. 

The neuropathologic changes described by Courville and his 
interpretation of these changes are simply not acceptable, 
despite their widespread and uncritical acceptance by non-neu­
ropathologists. Some of these changes are quite nonspecific and 
of questionable significance. Opacity of the meninges and mild 
to moderate dilatation of the lateral ventricles, for example, are 
ubiquitous neuropathologic findings; they are observed in alco­
holics and non-alcoholics alike and in persons with a diversity 
of morbid states, as well as in those who had betrayed no neuro­
logic or psychiatric abnormalities during life. Much the same 
can be said about so-called pigmentary atrophy, i.e., the accu­
mulation of lipofuscin, mainly in neurons but also in astrocytes. 
This pigmentary accumulation is observed to some extent in 
practically all adult brains and becomes more prominent with 
aging; it is a prominent finding in virtually all diseases of the 
central nervous system. Some of the nerve cell changes 
described by Courville, allegedly indicative of neuronal degen­
eration, are nothing more than artifacts due to the improper han­
dling, fixation, and staining of tissue. The patchy loss of nerve 
cells and degeneration of the radiating fibers in the intermediate 
laminae of the cerebral cortex may have been due to anoxia; such 
changes are also characteristic of chronic hepatocerebral degen­
eration and Marchiafava-Bignami disease. Interestingly, 
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Courville himself, in some of his other wr i t ings , " 6 " 7 had 
described such changes in patients with anoxic encephalopathy. 
In alcoholics, however, he chose to attribute these changes not 
to anoxia, but to some ill-defined vasomotor changes induced by 
alcohol. 

Courville's study," comprising 123 cases, is open to criti­
cism on other grounds as well. How his cases were chosen is not 
described except to state that "attention was directed to those 
cases having a history of neurological or psychiatric manifesta­
tions of alcoholism (hospital cases) or in whom the problem of 
alcoholism appeared to be an important feature from a medi­
colegal aspect (coroner's cases)". Aside from this statement, 
Courville provided no clinical descriptions of the patients whose 
brains were being examined. One has no way of relating the 
pathologic findings to any particular clinical syndrome, except 
by referring to the chapter headings, e.g., "delirium tremens" or 
"alcoholic deteriorated state". Control observations in neurolog-
ically intact alcoholics or in non-alcoholics are not mentioned. 

Much of the criticism of Courville's work is applicable also 
to that of Lynch,"8 Miyakawa et al.,"9 and Stevenson,120authors 
that are being quoted to the present day as having described the 
pathologic changes of alcohol dementia. Lynch"8 described the 
brain lesions of 11 alcoholics, five of whom died in delirium 
tremens and three from bleeding esophageal varices. One of the 
patients had cirrhosis of the liver, but no other clinical data are 
given. Remarkably, the only area of cerebral cortex studied in 
each of Lynch's cases was one portion of the Rolandic gyrus. A 
patchy loss of cortical nerve cells and fibers is illustrated; again, 
these were possibly due to anoxia or chronic hepatocerebral 
degeneration, or to some other disease process. Lynch attributed 
these lesions to such unverified pathogenetic factors as "inter­
ference with capillary blood supply" and "repeated episodes of 
hepatogenic fat embolism". 

Miyakawa et al."9 described several histologic abnormalities 
in the brains of "six habitual and heavy drunkards". Three of 
these patients carried the clinical diagnosis of Wernicke disease 
and another of Korsakoff psychosis; in the remaining two 
patients (as well as in those with the Wernicke-Korsakoff syn­
drome), a character change, consisting of aggressivity, irritability, 
and apathy was said to have been present. In addition to lesions 
consistent with the Wernicke-Korsakoff syndrome, the authors 
described a widespread patchy loss of nerve cells, most promi­
nent in layers III and IV of the frontal and temoral cortices. The 
illustrations of these changes are unconvincing. Possibly they 
represent the terminal effects of anoxia or some other process, 
although the authors"9 chose to attribute them to the toxic 
effects of alcohol. The clinical status of the patients (except for 
the statement that Wernicke-Korsakoff disease was present) was 
insufficiently described to allow for any meaningful clinicopatho-
logic correlations. 

Stevenson120 also described a number of nonspecific neu-
ropathologic changes in patients dying of a variety of conditions 
that had been attributed during life to alcoholism ("alcoholic 
encephalopathy", "psychosis with somatic disease", "unclassi­
fied psychosis due to alcohol","acute and chronic alcoholism"). 
Stevenson was of the opinion that whatever changes were 
responsible for the clinical picture and death of these patients 
could not be demonstrated histologically. The writings of 
Warner121 and of Okhuma122 are so uncritical that they do not 
merit further consideration. 

During the past 15 years the neuropathologic effects of alcohol 
on the brain have been studied by a variety of techniques. These 
studies are briefly reviewed below. None of the newer studies, 
like the older ones, have provided convincing evidence that 
alcohol alone produces irreversible structural alterations in the 
brain. 

Harper and his colleagues123'24 reported that in a group of 
alcoholics the mean brain weight decreased and the peri-cere­
bral space was increased, when compared to a group of non­
alcoholic control subjects. Such findings do no more than 
confirm the shrinkage of brain that is demonstrable in many 
alcoholics by CT scans and MRI and is reversible with sustained 
abstinence. Other investigators have not duplicated these find­
ings. In a series of alcoholics who were studied at the 
Massachusetts General Hospital, brain weights did not differ 
significantly from those of non-alcoholic controls (de la 
Monte125). Also no reduction in brain weight was demonstrated 
in dogs that had received 36 percent of their calories as ethyl 
alcohol for one year.126 

Harper and colleagues,'27 using an automated cell counting 
method, reported a reduction in the number of neurons in the 
superior frontal cortex of chronic alcoholics. However, their 
study did not include editing of the video image, an essential 
part of the morphometric study of cerebral cortex by automated 
image analysis (see Terry and DeTeresa128). In fact, using this 
technique (with video editing), Hansen et al.126 could demon­
strate no reduction in the neocortical neuronal populations of 
severely alcoholic dogs.126 The small, dark neurons described by 
Harper et al.127 and attributed by them to the neurotoxic effects 
of alcohol do not represent a meaningful neuropathologic 
change. 

Nor have other experimental studies settled the problem. 
The protracted ingestion of alcohol in mice and rats has been 
reported to cause a partial loss of cells in the hippocampal and 
dentate gyri.129-130 An immense amount of alcohol was required 
to produce these changes (corresponding, in a 70 kilo man, to 
about 100 ounces of 86 proof whiskey daily for 10 years). On 
the other hand, Phillips et al.131 have demonstrated that cerebral 
cortical neurons of rats are remarkably resistant to the direct 
topical application of alcohol; these neurons showed no signs of 
degeneration even after the cortex was superfused by a concen­
tration of ethanol three times greater than the concentration of 
alcohol that caused death in the rat by paralysis of the respiratory 
center. 

CONCLUDING REMARKS 

The foregoing remarks are not intended to convey the notion 
that all cases of so-called alcoholic dementia are examples of 
the Korsakoff syndrome in one form or another, an issue that 
has appropriately been raised by Horvath47 and by Bowden.63 

Nevertheless, in our experience, the large majority of patients 
who have come to autopsy with the clinical diagnosis of primary 
alcoholic dementia or alcoholic deteriorated state have shown 
the lesions of the Wernicke-Korsakoff syndrome, the clinical 
features of which had not been recognized during life. 
Traumatic lesions of varying type and degree of severity were 
sometimes added. Isolated cases, a few with and others without 
the Wernicke-Korsakoff lesions, have shown the lesions of 
anoxic encephalopathy, acute and chronic hepatic encephalopathy, 
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communicat ing hydrocephalus, Alzheimer disease, 
Marchiafava-Bignami disease, ischemic infarction, or some 
other disease quite unrelated to alcoholism. Practically always, 
in our material, the clinical state could be accounted for by one 
or a combination of these disease processes, and there has been 
no need to invoke a separate entity due to the toxic effect of 
alcohol on the brain. 

The experience of Torvik and his colleagues,132 based on an 
extensive autopsy material (711 cases of suspected or proven 
alcoholism) has been similar to our own. With the exception of 
a few coincidental conditions, such as Alzheimer disease and 
cerebral infarction, all alcoholics that had been labelled as alco­
holic dementia turned out to have inactive (chronic) Wernicke-
Korsakoff disease. They found no cases of dementia that could 
be attributed to "brain atrophy" alone. 

The most serious flaw in the concept of a nonkorsakovian 
alcoholic dementia is that it lacks a distinctive, well-defined 
pathology. The nature of the sulcal widening and the ventricular 
enlargement in young alcoholics has never been established; 
their inconstant association with neuropsychiatric symptoms and 
their reversibility with abstinence do not favor a structural 
lesion. Perhaps light-microscopic methods are inadequate to dis­
close the lesions. Sufficiently accurate morphometric and other 
quantitative techniques have yet to be systematically applied to 
the study of this problem in man. Until this is done, the possibility 
of there being a structural basis for these radiologic changes 
cannot be dismissed with finality. By the same token, the con­
cept of a primary alcoholic dementia must remain ambiguous 
until such time as its morphologic basis is established. 
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