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The problem of dementia of the Alzheimer’s type is of the brain, or as a lowering of the previously attained

considered within the broader context of a comprehensive cognitive functions to a degree §ufﬁc_1f:‘nt to interfere
clinical-pathological differential diagnosis of dementing with the activities related to daily living and work.
illnesses of human subjects. The classification is Memory loss, intellectual impairment, change in
primarily based upon chronological age groups, in which personality, apraxia, agnosia, visuospatial impairment,
prevalence rates for various dementias differ substantially, ~ disoricntation, etc., would indicate 1t. Using these
and secondarily upon etiologic mechanisms. The approach  definitions, I have excluded acute dementias, as for
is personalized, reflecting the authors clinical experience  example, due to an occlusion of an anterior cerebral
and the available Indian literature, which is summarized in  artery, or conditions like mental retardation due to

tabular form. While pointing out the lack of basic  birth injury, intrauterine infection, Down’s syndrome,

lﬂfﬂfmﬂ_ﬂﬂﬂ‘ as to prevalence, ﬂ_"E author bE“E“?? that  cretinism, or other conditions where there is essentially
den:aentmg illnesses of th? growing older population of ., piye to reach the normally attained cognitive
Indians will become a major medical and social problem . ..

and which, therefore, merits additional research by the
Indian scientific community.

. * . . Prevalence
PusLisHED experience of established Indian neurologists ¢

regarding dementia and dementing illnesses, though
useful, has been small, few and somewhat dated' ~%, and
no epidemiological survey has yet been made. It is
nevertheless heartening to note the increasing interest in
the study of these diseases amongst Indian necurologists,
ncuropathologists, and psychiatrists. There 1s an increas-
ing need for more research, including the related
subjects of biological ageing of the nervous system and
care of the aged. Cross cultural perspectives should be
stressed. The establishment of the Tropical Health
Foundation in Ernakulum, Kerala (with the avowed
objective of study and care of the aged, particularly
those with dementia), the Centre for Ageing Research n
New Delhi. and the WHO Multi-Centre Project on
cognitive impairment and dementia in developed and
developing countries (with a centre in Madras) are
some examples which augur well for the future. [t seems
then that a review of the subject even within 5 to 7
years will yield a wealth of information equal o all that
has ever been writteh about dementia in Indig so far or
stated here. The account given here 1S personalized,
being based upon my own clinical experience, and
information gathered from the published Indian

There are a large number of causes of dementta. In
Table 1 some simphfication is attempted so as to allow
a practical af)pmaqh to a patient in whom dementia 1s
a dominant feature. Though dementing diseases are
seen at all ages, some manifest most often at a certain
stage of life. For example, a variety of nherited
metabolic and genetic diseases like tuberosclerosis
{epiloia) cause dementia n the early years, whilst
conditions like Alzheimer's disease and multinfarct
dementia occur at the other end of the hfe span. Hence,
age of the patient is an important consideration when
coming to a diagnosis of a disease causing dementia
and is a useful approach to classification,

There is no rcason 10 bebeve [rom personal
expericnce or from the available published hierature
that the prevalence and types of dementing iflnesses are
significantly diflerent from those scen in the West,
except perhaps those rclated to infections of the brain
Lke subacute sclerosing pancncephalitis (SSPE) or those
due to environmental factors such as pellagra.

No pepulation-based prevalence study of dementia at
all ages has been carried out in India, and indeed this
would be an enormous caercise in any part of the

uterature. world, given the wide variety of causative disorders and
(he difficulty in arciving at an accurate actiological
Definition diagnosis. However, a small selective age-related survey
in a hitde town of South India with a populatton of
Dementia can be defined as a progressive deterioration 18,721 revealed that there were 861 persons above the

of inteliect, memory and thought due to organic discase  age of 60 years; of 181 such subjects randomly selected,
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Table 1. Some disorders cauving progressine dementia

Age T 15 veans

Inherted divorders Tuberosdderosise Wilsan's disease, lcukodystro-
phues  (mictachromat, megdaneephaine  adrenai, Schilder’s diseascl,
cerord  Lpofusanesis, Hallervorden Spatz disease, wercbrotendinous
wanthomatosis Lafora bodv myoddame epidepay, mucopolysacchars-
Josig GM, ganghosidons

Others Bram tumours, progressine ivdrovephalus (agueduct stenoses,
post tuherculows menmmngtin, <te b subacute selerostng panencephalilss,

tead paotsoning

Age 16 55 yean

Braim tumours atdd dhronte abstruatine havdrocephalus  {acoustie
nouroimd, collord wvst of third ventricle, stow  mudline tumours.,
agueduct sterosen), normal prossure hydrocephalus

Infections  Neurosyphalis, ovsticercoss, Creutzieldt-Jakob  disease,
ATDS. Whipple’s disease

Acquired metabohic Mayvoedema, vitamin B, defiaency, pellagra,
hypercaloemig, chronie hypoglycemtd, renal and dialysis encephalo-
pathy, sterowd-mduced. hepatocerebral degeneration

Towve Alcohol (Korakofl 's psychosis, alcoholic demential, mercury,
arsenic, mangane~e. chronic barbiturate mntovication

Degeneratne Hunungton's  discase,  Parkinson’s  duwease,  Steele
Ricturdson Olzewshrs disease  (progressive  supranuclear  palsyl,
Down’s synpdrome with delayed cognition impairment

Trauma Chromge subdural haematlomy, dementia pugilistica
Intracranial vascubtis and micrcangiopathy
Nonmetastatic complication of overt and occult mahgnancy

Aee 536 yvedrs and abone

Alzhermer's disease. multanfarct dementia, Pick’s disease. subcortical
arteroscleratic encephalopathy (Binswanger's disease)

11 were found to be demented®. In another gero-
psychiatric survey in Tiruppuvanam near Madurai
(South India), 686 persons over 60 years were screened:
a ‘chronic organic brain syndrome’ amounting to
dementia was found® in 10%. These f{igures are
comparable to those reported from the West and reflect
the relatively high prevalence of demented among older

Table 2.

subjects. No brcakdown above 60 years is available,
however, to tell us f the proportion of dements
increases with each succeeding decade over 60 years, as
Is the case in the developed world.

The relative frequency of vanious dementing discases
1s not accurately known, but estimates can be derived
from the publication of Wells’ (Table 2) who compiled
data from four neurological centres (including his own)
in the United States. Four reports' ™% mention the
various causes of dementia (Tables 3-6) observed in the
Indian population. Though useful, the first three
studies’ ~* were small, retrospective and not backed by
autopsy examinations. The fourth study rectified this
dcficicncy somewhat by reporting neuropathologic
findings of 10 autopsies from a group of the 60
chinically analysed patients.

[t s worth noting that Srimivas et al.* (Table 6) could
not arrive at a specific clinical diagnosis in 42 of their
60 cases and had to be satisfied with diagnostic {abels
of pre-senule dementia (40-59 years), senile dementia
(60 years and above), and ‘type unknown’ {below 40
years). Pathological examination of three patients in the
pre-serile and sentle groups revealed multiple infarc-
tions n two and the adult variety of ceroid
lipofuscinosis (Kuff's type) m one. Of the three
‘unknown type’ cases below the age of 40 years who
came to autopsy, one had Hallervorden-Spatz disease,
another had the adult form of ceroid hpofuscinosis and
the third could not be diagnosed. This experience
tllustrates the conmsiderable difficulty in arriving at a
spectfic  diagnosis based upon clinical examination
alone. Of the 18 in whom the diagnosis was made
chinically, four came to autopsy. In these four cases, the
chimcal diagnosis was confirmed as general paresis of
the insane (GPI) and multiinfarct dementia in two each,
suggesting that such patients can be more easily
diagnosed. One of the cases of multiinfarct dementia
seems (O have been reclassified as Binswanger's disease

Relative frequency of common dementig diseases

Dementing disedses

Relative frequency {°%]

Cerebral atrophy, mamly Alzhewmer - senile dementia 30

Multitnlarct dementia
Alcoholic dementia

Intracranial tumours

Normal pressure hydrocephalus
Hunlington chorea

Chromie drug imtoxications

Miscellaneous disedses (hepatic [alure, pernicious

19
S 10

] b i OENoWn

anemta: hypo- or hyperthyroidism: dementias with
Parkinson disedase, amyotrophic lateral sclerosis,
cerebellar atrophy: neurosyphilis; Cushing syndrome,
Creutzlehft Jakob disease, multiple sclerosis, epilepsy)

Undiagnosed types

Pveudodementias {depression, hypomania, schizophrenta, 7

hystena, undiagnosed)

Reprinted from Wells”,
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Table 3. A clinical classification of 53 Indian cases ol dementia

Primary:
Pre-senile 4
Senile 4
Secondary:
Artenoscleroiic 6
Neurosyphulis g
Encephalitis 4
Neoplastic g
Demyelinating:
Progressive degenerative brain disease 1n 9
children
Schilder's 2
Liptdosis |
Metabolic, endocrine and deficiency:
Myxoedema 3
Alcoholic 2
Total 53

Table 6. Diagnostic categories of dementia tn a population of
Indian patients

Reprinted from Bharucha et al.’

Table 4. Clinical and/or pathological diagnosis in 20 Indian cases
of dementia

Diagnosis No. of cases

Arteriosclerotic dementia 9
(a} Generalized cerebral arteriosclerosis 7

(1) Binswanger's discase? ]
B Mhiddle cerebral artery occlusion 2
General paralysis of the mnsane 3
Intracramal umours 2
Alzheimer's disease 2
Cerebral venous thrombosis ]
Pellagra 1
Subdural haematoma i
Ischaemic leucoencephalopathy |

Reprinted from Mani and Kishore?

Table 5. Clinical 1ypes of dementing llnesses in an Indian
population (n=4{)

n Ya
Alzbeimer's disease 4 10.0
General paresis 3 7.5
Semile dementia 5 12.5
Multunfarct dementia 2 50
Normal pressure hydrocephalus 2 5.0
Huntington's chorea 1 2.5
Progressive supra-nuclear palsy | 2.5
Type unknown 22 35.0

Reprinted from Kalyanasundaram et al.’

in a related publication from the same group®. As
computed tomography (CT)} or magnetic resonance
(MR) scanning were not available then in our country,
al} the reports suffer from absence of access to the great
information provided by sophisticated imaging, which
can reveal parenchymatous discases like lcukody-
strophy, lacunar and other infarcts, small tumours,
degenerative changes, demyelination, inflammatory
reaction, etc. not seen through the older pneumoence-

CURRENT SCIENCE, VOL. 63, NO. 8, 25 OCTOBI R 1992

Clinical Pathological
{n = 60) (n=10
Multinfarct 9 2
General paresis of insane 5 2
Normal pressure 4 -
Hydrocephalus
Pre-senile dementia 16 1
40-59 years {cerod lipofuscinosis)
1
(multiinfarct dementia)
!
Sentle dementia 21
60 years and above (multinfarct dementia)
1
Type unknown 5

less than 40 years (Hallervorden-Spatz disease)

1

(ceroid lipofuscinosis)
|

(no definite pathology)

Reprinted from Srinivas et al?

phalography and angiography. This lacuna has now
been filled in most of the major neurological centres of
the country, and if a more sophisticated neurochemical
laboratory support was forthcoming, it would not be
difficult to thoroughly reappraise the considerable
problem of dementia and dementing illness in India by

a combined clinicopathological, radiclogical, neuro-
chemical approach.

Differential diagnosis

As mentioned earlier, 1t seems appropriate to move
agewise upwards in discussing the differential diagnosis
of dementing illnesses, to use a classification based
upon chronological age, with the full realization that
quite a few of these will transgress such age barriers,
We shall also stress the available published Indian data.

Age I to 15 years

It has not been easy to specifically identify a whole
range of progressively dementing disorders in the first
decade or decade and a half of life in India for want of
modern laboratory facilities. Laboratory medicine
provides growing opportunities for diagnostic support.
This has limited the possibility of diagnosis during life
to only those disorders where there are obvious extri-
ctanial or other ncurological features indicating the
disease, or where simpler laboratory tests or imaging
are required, like those for tuberosclerosis, Wilson's
discase, GM2 gangliosidosis, mucopolysaccharidosis,
Hartnup's discase, Lafora body discase, leuhodystro-
phics, ete. All these have been seen in India and some
have been well reported.
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L ethodyaropiics. With the advent of CT and MRI,
cases of adreno. mctachromatic and megalencephalic
lcukadystrophy  have been increasingly identified
though not alwavs proven by laboratory tests. Murthy et
al® reported soven cases of metachromatic leukody-
strophy in children and one adult. proven by
dermmonstration of metachromasia on cresyl violet and
toluidine blue staming of biopsied sural nerve.

Classical changes in the w hite matter by CT scan had
istially indicated the diagnowmis though 1t was not
possible 1o demonstrate reduced activity of the enzyme
arybulphatase A n the urine or tn the white cclls.
Incidentally, Austin's story'® of the discovery of
deficiency of anylsulphatase A as the cause of
metachromatic leuhodystrophy makes fascinating read-
ing, cspecially as the research was done 1n close colla-
boration with an Indian sceptist (Bachhawat, in
Vellore). Singhal er al'' reporting 18 patients with
lcukodvstrophy and megalencephaly claimed that this
was the commonest leukodystrophy seen by them in the
Indian population. The median age at onset was 16
months and their patients presented - with delayed
motor and mental milestones and pyramdal and
cerebellar signs. The course of the disease was relatively
‘benign’ and one of their patients was alive at the age of
19 years. No biochemical work-up was done. Sridharan
et al.'? have reported a family of adrenoleukodystrophy
recently. X-linhed inhentance, adrenocoriical insufh-
ciency (Addison’s disease). clinical features and classical
CT appearances left no doubt about the diagnosis,
though laboratory confirmation could not be done. 1
have looked after a young man with Addison’s disease,
progressive dementia, myeloneuropathy and classical
CT and MRI changes (Figure 1) of adrenoleukody-
strophy in whose plasma high levels of long chain fatty
acids were found, confirming the diagnosis.

Figure 1. A T, W axial MRI scan of the bram of a young adult with
adrenolcuhodastirophy Note classical, bilateral, penventncular, white-

madier, hypertense lesions, a hittle more obvious posteniorly.

422

Wilson's disease. The first case of biochemically proven
Wilson's discase noted in India was diagnosed by me;
the paticnt was a 9-year-old boy belonging to a sibship
of 8 children, 5 of whom were ulumately found to be
affccted. Subsequently, children {rom three other
farmilies were idenufied with the same disease and a
report was made'’. In all of them, dementia formed a
prominent feature, along with a variety of involuntary
movements. Later reports of larger numbers from the
same group'®!'® showed that the age at onset of the
disease was between $ and 20 years in ail except two
patients. Mental changes usually presented with failing
performance in school (8 out of 12 children). Patients
presenting with hepatic [ailure or renal osteodystrophy
were also included in the senes.

Two recent reports are also relevant here. Swamy et
al.'® (Bangalore), reporting the largest Indian series to
date (108 patients in 99 families), mentioned that 38.6%
of their patients were mentally retarded and 8.9% had
psychiatric symptoms, whilst Ghosh et al.'” (Calcutta)
found dementia and behavioural abnormalities as
common psychiatric manifestations. The tell-tale Kayser—
Fleischer rings were consistently present in all the
sertes, making the chnical diagnosis easy. The onset 1n
childhood, autosomal recessive heredity, the Kayser—
Fleischer rings, Parkinsonism features, involuntary
movements, mental retardation, seizures and other
lesser signs, along with hepatic disorders in some of the
pumarily neurological cases, leave not much doubt
about the clinical diagnosis. The laboratory mnvestiga-
tions are merely confirmatory. However, diagnosis can
be missed in an atypical purely neurological case, as for
example that of an adult with only progressive
dementia without a positive family history, where the
Kayser-Fleischer rings are not seen by the naked eye
and shit lamp examination is not requested.

Lafora body disease. Satishchandra et al. {personal
communication. 1991) have recently written that they
have seen a large number (21) of pathologically proven
cases of Lafora body disease, including some famihal
types, at the National Institute of Mental Health and
Neurosciences {NIMHANS) and claimed that theirs is
the second largest series in the world.

Subacute sclerosing panencephalitis (SSPE). This was
first identified by Dawson'® in 1933 and has all but
disappeared from the Western world with the control of
measles through early vaconation programmes. It was
once believed that SSPE was not cormmon in India'®,
although 1wo case reports had already appeared®®*'.
However, it was subsequently found that children and
occasionally young adults with this nvanably fatal
disease appeared with monotonous frequency 1n every
pacdiatric and neurology department of our country,
and a large number of rural and semi-urban patients
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must have died vnattended. Such patients, which I have
also secn 1n good numbers, but not reported, present
usually between the ages of 8 and 12 years with a
subacutely progressive dementia, preceded, accompanied
or followed by myoclonic jerks. The child over a
vaniable period of time, usually weeks to months,
becomes mute and bedridden, with tremors, choreo-
athetosis, ngidity and pyramidal signs. Less frequently,
cerebellar signs, nystagmus, and a variety of visual
disorders like cortical blindness, optic pallor. maculo-
pathy, papilloedema and choroidoretinitis are seen. The
climeal picture is fairly classical even at onset and not
difficult to diagnosis even without the often specific
electroencephalographic (EEG) abnormality of periodic
complexes (Figure 2).

After Mani et al.*? published a report of four cases in
1964, a large series?? of 39 cases appeared in 1974 with
EEG hindings, measles antibody titre estimations, and,
most 1mportantly, postmortem confirmation in 15
cases®®. None of the patients were immunized against
measles. They maintained that the disease was as
common as earlier reported from the West. In a recent
update of that series, Singhal with other colleagues??
has reviewed the collective data of 193 patients
(including -the 39 cases mentioned above) seen in the
Departments of Neurology of the J. J. Group of
Hospitals and the Bombay Hospital over 28 years
(1962-1990). The mean age at onset was 10.5 years and
males (151) predominated. No clustering, regional or
racial predilection was found. Thakare et al.?® have also
reported 23 cases from Pune. Proceedings of a recent
symposium on SSPE held in Vellore?” and a
publication by Khwaja et al?® also contain much
updated information regarding this disease in India. It
appears that an epidemiological survey and an
ageressive immunization programme against measles to
stamp out this disease which takes the lives of so many
Indian children annually i1s overdue.

Brain tumours (intracranial space occupying lesions) and
clronic hydrocephalus. Brain tumours (intracramal space
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bipure 2. TFG of a8 9year-old gal, with subacyte sdlerovng
pancicephabitiy showing tepetitine, stereotypic. peniodic compleses
assoctaled with myodome jerks (recorded on channe] H)
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occupying lcsions) arc a frequent cause of neurological
illness amongst Indian children. Amongst these tuber-
culomas are the commonest, though happily their
numbers are diminishing. Yet it is rare to see a child
presenimg with dementia from the direct effect of a
space occupying lesion even if it is in the region of the
frontal tobes. What is more common is the child with a
chronic slowly increasing hydrocephalus who presents
primatily with progressive mental retardation amount-
ing to dementia without headache, vomiting or
papilloedema. The example of a child with slowly
failing performance at school due to aqueduct stenosis
is well known (Figure 3); fortunately, the rather large
head indicates the diagnosis to the discerning, though
in late childhood the tell-tale ‘crackpot note’ may be
missing. Some of these children are misdiagnosed as
being mentally retarded and sent to a special school, a
bad mistake still being made, even where a CT scan
facility 1s available. A plan radiograph of the skull can
also be quite revealing by showing changes due to
raised intracramal pressure.

Chronic hydrocephalus and ‘creeping’ dementia can
also be secen as delayed sequelae of a fully healed
tuberculous basal menmngitis. Relatively slow-growing
midline or posterior fossa tumours can do the same,
though perhaps less frequently.

Age 16 to 35 years

Some of the diseases of childhood discussed earlier will
overflow mto this group, but will not be mentioned
here except for brain tumours and hydrocephalus both
of which need special mention.
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Pigure X Anial CT scan of the braun of a gl aged 18 yeaas wath
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Bramn tumown s and Ivdrocephalus (chronic and normal
provare) Unlibe chaldren, adults with benign  or
mahiznant tumours 1 the regon of the frontal lobes or
corpus  callosum  frequentdy  present with  dementa
(Mgurce 4). and such patients arc scen as often in India
as chewnwhere. On the other hand, in my expenence,
paticnts with tuberculoma. whose numbers amongst
adults are alo diminishing, rarely present  with
dementia. Most come with seizures and hemiparesis
even when the lesions are in the frontal lobe.

It 15 not always rcahized that even amongst adults
benign mid-line and postenior fossa tumours, such as
collord cysts. acoustic neuromas and meningiomas, as
well as aqueduct stenosis, can maniest as dementia.
Shephard and Wadia®? were the first to point out that
acoustic neuromas can masquerade behind a presenting
symptom of progressive dementia without signs or
ssmptoms of raised intracranial pressure, a fact not
known to the great Cushing and not mentioned in his
landmark monograph on this subject. A short shuftling
gait, as scen with normal pressure hydrocephalus
{discussed later), may also be seen and can simulate the
eait disturbances of Parkinson’s disease. A recent article
from India by Srivastava and Narayana Reddy°
mentions that 12.8% of 108 patients with acoustic
neurinoma had predominant psychiatric symptoms.

In the same group can be included pauents with
normal pressure hydrocephalus who present with gait
disorder, sphincter incontinence, falling attacks and
eventually dementita. The patient usually does not
complain of headaches and there are no obvious
manifestations of raised intracranial pressure. Beginning
with imbalance and hesitancy, the gait disorder worsens
to a festinate shuffling gait. Incontinence often develops
earlv, but obvious mental changes usually follow after
some delay. Previous subarachnoid haemorrbage.

4, T,VW, padolmcum-enhanced. axitl MR scan of brain
showing a large corpus collasal ghoma with bifrontal extension, more
iy the nght

Fipw
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meningilis and traumad have been known (o cause this
syndrome, but often the cause 15 not found. The
majonty of paticnts are in older age groups (see below).
In such eldcrly subjects the condition 15 oftecn mistaken
for multiinfarct dementia or a primary depenerative
disorder, such as Alzheimer's disease or Parkinson’s
discase with dementia. As a ventriculo-peritoneal or
theco-peritoncal shunt can relieve the symptoms, the
differential diagnosis 1s very important and is usually
completed by CT or MR scans which shows dilated
ventricles without convolutional atrophy. Radionucleide
cisternography may show ventricular reflux and
delayed diflusion over the cerebral hemispheres.
Removal of a large amount of cerebrospinal fiuid can
result 1n dramatic improvement, serving as a useful and
simple diagnostic test. Shunt surgery has somectimes
been unsuccessful because cases may be badly selected,
including those deviating from the classical syndrome.
Patients with dementia without gait disorder, or with
aphasia, apraxia or focal neurological signs should not
be recommended for shunt surgery, as they indicate
alternate or additional conditions such as those
mentioned above.

Infections

Neurosyplilis. This i1s on the wane in most parts of
India. I have not seen a single patient with general
paralysis of the insane (GPI) in two decades. Earher
reports, however, attest 1o its continuing presence In
India at least through the seventies, as evidenced by
reviews of 240 cases of GPl from NIMHANS,
Bangalore®! and of 132 patients with neurosyphilis*?
from Madurai. As expected, dementia was a prominent
feature. Venkoba Rao et al??, recounting ther
experience of ‘gencral paresis in the psychiatnic depart-
ment of a general hospital in India.’ mention that
simple dementia occurred 1n 559% of patents with
neurosyphilis. Srinivas and Shankar®® mention that
neurosyphilis accounted for 7.5 to 17% of patients who
presented with dementia amongst the vanous series
they reviewed 1n their appraisal of dementia in India.

Cysticercosis. Cysticercosis is rampant in India and
dementia 1s one of its main symptoms, although less
common than seizures. The meningitic and parenchy-
matous varehies both cause demenna. In the latter
variety. which is more commonly seen in India, multiple
cysticerci in all stages of evolution enter the brain,
causing seizures, dementia, visual disorders, paralysis
and raised intracranial pressure. Wadia et al*® have
described an extreme form of thus, where thousands of
hving cysticerci invade the body causing pseudohy-
pertrophy of muscles simulating muscular dystrophy,
dementia and intractable epilepsy (Figure 5). Locahizing
and obvious signs of raised pressure were minimal.
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Figure 5. a, A pre-contrast shightly mapnificd axial CT scan of the
brain of a young girl showing an enormous number of lhwving
cysticerci even n this one plane. The arrows point to the scolax and
cyst. b, Unenhanced CT scan 7 call muscles in which a vast
number of living cyshicerc are fouged. The scohces are the whte dots

in the more obvious cysts. They were better appreciated on
enlargement.

They have referred to the earlier I#terature and
mentioncd that though this extreme form 1s rare, most
of the published cascs have been amongpst Indians (18)
and Chinesc (13). Surprisingly only one such case was
reported from South America (Brazil), where cyst-
cercosis 1s widespread.

Creutzfeldt Jokob disease This well-recopnized novel
infectious discase {"prion” discase) is seen all over India,
and should always be considered in the differential
diagnosis of dementia in a patent above the age of 40
years. The discase is transmisible via tissue transplan-
tation. The pathology is that of a spongiiorm
encephalopathy. The dementia, usually  rapudly  pro-
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gressive with all the higher mental faculties simul-
tapcously impaired. 1s accompanied by or followed by
myoclonic jerks, pyramidal, extrapyramidal and cere-
bellar signs and visual disorder in different combina-
tions. The clectroencephalographic changes are fairly
classical, with slowing of the background activity and
periodic complexes (Figure 6), so that a confident
diagnosis can be made during life. No survivors have
been reported from anywhere in the world.

The disease has been seen all over India. The first
case reported by Rao and Sailapathy?® in 1965 lacked
autopsy confirmation, but Roy et al.?’ soon followed
with a report of an autopsy-proven case in which virus-
ke particles were demonstrated by electron micros-
copy. Subsequently, case reports were published by
Gupta et al.*®, Soma Sundaram and Menon?®, Singhal
and Dastur®®, and Srinivas et al*'. In 1988, Shankar
and Satishchandra*? attempted to compile a registry of
cases seen In India through a questionnaire and were
able to collect 23 sufficiently well-documented cases
over the previous 18 years. Scventeen of these were
histopathologically proven and in the others EEG
confirmation was available, classifying these as pro-
bable cases. Not all cases had been previously
published. Eleven patients were from Bombay, six from
Bangalore, two each from Madras and New Delhi, and
one each from Madurai and Vellore, pointing 10 its
gencral prevalence, without evidence of geographical
clustering. The predominance of cases from Bombay
and Bangalore merely attested to a greater interest in
the study of this disease, and to higher autopsy rates as
well as other factors. The authors nghtly mentioned
that the real prevalence must be considerably greater,
which is understandable as access to neurologists and
neurological centres with an EEG facility is available in
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only a fow Jocalities, mostly In major cities, the vast
hinterfand remaineng snattended.

The lack of satisfactory documentation also has
precluded entry of addimonal cases into the registry. I
have persondlly seen sty €ases in a 35-year practice in
Bombay which could not be offered for the registry, as
the case histories or EEG were scattered in dillerent
hospatals and not casily avallable. After the registry
closed. Dastur et ol*? added two more cases and
pathologically amalysed theiwr data of six brains.
Satishchandra and Shankar*?®, updating their registry to
the year 1990 (20 dclinite, 10 probable cases),
mentioned that their study did not reveal novel types of
chinical information or other data. The findings were
generally consistent with those in the world hterature.
Dementia affected all 30 patients, followed by myo-
clonus 1n 27, pyramidal signs in 27, extrapyramidal
siens 1n 243, cerebellar in 11, and anterior horn cells in 8.
Complaints of seizures (11}, visual (10} and psychiatric
{3) disturbances were also made. In my own patients,
visual disorder, bordering on cortical blindness, has
heen quite predominant.

AIDS encephalopathy. Symptomatic AIDS is being
increasingly seen in India. By October 1988, 25 patients
had been reported®> of which 16 were Indians.
Neurological patients present with chronic tuberculous
or fungal meningitis along with other manifestations of
AIDS, but there were some in whom a subcortical
progressive dementia predominated. We*® have reported
the first such case from India. He was a man of
36 vyears, who had previously received a blood
transfusion. He came with weight loss, fever, diarrhoea,
pulmonary tuberculosis, oral and oesophageal candi-
diasis, and progressive dementita. An occult carcinoma
was entertained as part of the differential diagnosis of
dementia, but this was excluded and the diagnosis of
AIDS confirmed by various laboratory tests. A very
similar case was later reported in 1990 by Srinivas®’.

Metabolic and toxic causes. Only a few comments need
to be made.

Vitamin B, , deficiency. It is well known that dementia
can be the dominant feature of vitamin B,, deficiency
in rarg cases. This has been observed In cases seen In
India*®, where vitamin B,, deficiency mostly occurs
through overt or covert malabsorption of the vitamin,
especially if there is additional malnutrition, as In
imbalanced vegetarianism®*®~*?. Addisonian pernicious
anemia is known to be rare amongst Indians. Random
examinations of the sera of normal vegetarians in India
have shown significantly lower levels of vitamin B,,
than in the sera of non-vegetarian controls3t =33,

Pellagra. There was a time when pellagrous dementia
was endemic in certain parts of India reaching
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‘epidemic’ proportions when famine prevailed. In 1969,
Gopalan®* had stated that ‘in Hyderabad 1% of
admissions to general hospitals and (in certain seasons)
8-10% of admissions to mental hospital are cases of
pellagra’ A similar situation was seen in Rajasthan®? S,
The dementia was either mild and chronic®’ or took
the form of an acute ‘madness’, especially during
epidemics. Diarrhoea and classic pellagrous dermatitis
were often present, but peripheral neuropathy, myelo-
pathy and even amblyopia have been mentioned. It was
uncertain if these cases were related to the lack of
nicotinic acid alone or to an associated deficiency.
There 1s no difliculty in diagnosis, especially as the signs
vanish with a single injection of niacin. Happily, those
days are in the past. Mild pellagrous dementia is now
occasionally seen in urban pellagrous alcoholics”®,

Korsakoff's psychosis and alcoholic demenria. Korsakofl’s
psychosis refers to a disorder in which retentive
memory is impaired out of proportion to deficiencies in
other cognitive functions. Commonly associated with
malnourished alcoholics, it can also result from other
disorders. I{ s 1nteresting that, whereas thiamine
(vitamin B,) deficiency 1s believed to be the cause
among the malnourished alcoholics in the West
(especially in the US), Wadia®® °? has pointed out that
it is rarely seen aimnongst the chromcally malnourished
in India. He hypothesized that ‘continuing chronic
deprivation seems to affect the nervous system in a
different way than malnutrition reported in Western
alcoholics®®.

Alcoholic dementia occurs in chronic alcoholics of
India, as 1s the case elsewhere. Although no data are
available, it 1s fair to assume that the prevalence 1s

greater among groups of people or tribes in which
alcoholism 1s common.

Manganese poisoning. India has one of the world’s
richest manganese ore deposits. Cases of manganese
poisoning have been reported®® ~%* well in the past but
no new cases have been seen since. Wadia®? made a
detaiied study of 11 patients at the J. J. Group of
Hospitals. These were selected from among a group of
28 examined at stte in the mines. Progressive dementia
was not an outstanding symptom, though a few
exhibited short or long penods of acute mania with
irrelevant talk, restlessness and even wviolence. The
classical picture mainly comprised Parkinsonism, ab-
normal postural reflexes, a tendency to walk on toes
(cock-walk), sham mirth or pathological laughter and,
at times, unprovoked weeping.

Degenerative diseases

Huntington's disease is believed to be relatively rare 1n
India, but a report made by Argikar et al.** from our
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department of neurology at the J. J. Group of Hospitals
and the Bombay Hospital described the clinical fecatures
of 26 ‘classical’ cases from 26 families seen in Bombay
from 1963 to 1976. The patients hailed from all parts of
India, having come to the cosmopolitan city of Bombay
for varicus reasons. The cases were seen in all three
major communities of India: Hindus, Muslims and
Christians. No Jewish famly was 1dentified, although
this may be because their numbers had drastically
dwindled following the independence of India and the
establishment of the Jewish State of Israel. Earlier
reports of 12 families®> ®® and 4 families®’ from the
Punjab and 10 families from Bombay®® attest to the
not uncommon occurrence of this disease in India. It 1s
interesting that only one case has been reported from
NIMHANS, which 15 associated with g large mental
hospital and neuroscience centre (Table 5)°

Parkinson's disease. Dementia in a proportion of
patients with Parkinson’s disease is well recognized.
The probable prevalence 1s between 15 and 20%.
Nagaraja et al.°” mentioned that 28 of their 48 patients
(58%) showed deficits on neuropsychological testing,
but in 19 there was definite evidence of a cortical type
of dementia with cognitive diificulty. The peak
incidence was the sixth decade, though seen at 2]l ages.
The deficit was seen equally in mildly and séverely
disabled patients, and the sevenity did not correlate
with the physical disabihty.

Steele, Richardson, Olzewski disease (progressive supra-
nuclear palsy). Dementia in this disease is typically of
the subcortical variety with memory impairment being
more apparent than real. Frontal lobe deficits are
prominent, along with other features such as bilateral
grasp reflexes. There is little cognitive impairment and
no obvious cortical atrophy on imaging. Dementia may
not be striking in comparison with trunkal dystonia,
Parkinsonian features, vertical gaze palsy, pseudobulbar
palsy and pyramidal signs.

I have scen nearly a dozen patients with this disease
in India, but never published a report. Jayakumar el
al.70 studied eight patients in detail, both clinically and
by imaging. They found evidence of dementia in five, 3
of the subcortical and 2 of cortical type. The CT scan
revealed midbrain, pontinge and subcortical atrophy.

Trauma

Suhdural haematoma. Patients with chrome  bilateral
subdural hacmatoma cun  present with  progressive
dementia. A history of trauma may not be forthconung
even alter carcful questioning which is often not done.
The result is that an cminently curable disease s
missed. Routine CT and MR imaging have apprecitbly
reduced this margin of crror, often showmg the
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haematomata to a surprised clinician who had expected
to sce evidence of Alzheimer's disease or multitnfarct
dementia. In earlier days this misdiagnosis was
relatively common.

Dementia pugilistica. This condition, though known
carlier, 1s being increasingly recognized and commented
upon even in the lay press. Dhamija et al.’! studied 14
amateur Indian army boxers (in India boxing is not a
professional sport, if it can be called a sport} and found
that four had a combination of mood changes,
forgetfulness, low 1Q, slurred speech, ataxia, tremors
and cerebellar and pyramidal signs. They did not
mention Parkinsonism, which is reportedly a common
manifestation. They mentioned that the patients had
boxed on average for 3 to 4 months a year for 10 years,
and that the symptoms appeared as early as after 6
years of boxing or as late as after 17 years.

Intracranial vasculitis, microangiopathy, and dementia as
a presenting symptom of occult carcinoma. These
conditions have all been seen, though no reports have
been published from India.

Age 56 years and above

In this age group are included Alzheimer’s disease,
Pick’s disease, multiinfarct dementia and Binswanger’s
subcortical arteriosclerotic encephalopathy. Together
they form by far the largest group, accounting for over
60% of all patients with dementia. Their numbers are
fast increasing, as a result of the increase 1n the number
of the aged all over the world, so much so that
Alzheimer’'s discase is believed to have reached
‘epidemic’ proportions in the US.

Alzheimer’s disease. There is volunmmous hiterature on
all aspects of Alzhcimer's discase, some of which 1s
referred to by others in this issue. 1 can only mention a
few locally rclevant observations here.

Shankar er al.® stress the ‘absence of pathologically
proven Alzheimer’s disease” in their pathomorpho-
logical study of 10 Indian brans. hinting  that
Alzheimer’s discase is less common amongst Indians. A
plance at their table 1, however, shows the fallacy in
this sfatement, as 6 of the 10 brains were from patients
under the age of 45 years, when Alzheimer’s discase 1s
unlikely to occur: only two were above the age of 60
years, when the disease  becontes more  presalent,
Actually these two brainy showed mualtiple infarctions,
fesions that are alo common n this age group.

Opinion amongst Indian chnwetans, ncluding mysell,
iy that Alzhicimers disease v very much preseat, though
ape-related prevalence rates are not v aibable to permat
comparisons with the Westw Stinivas and Shanhar?,
gquoting Nagarajas unpublished study of dementia a
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NIMIHANS., mention  that "30-38%: of cases of
dementia were in the group of semle and pre-senile
dementia of Alzhamer type.” An instance of familial
Alzhcaimer’s disease, pathologically confirmed tn the
index patient. has now been reported from India’2. In
my own ageing community (Zoroastrian-Parsis and
Yranis). in which the average age of survival has rcached
the scventies. Alzheimer’s discase is quite frequently
SCON.

[t appears that as longevity increases amongst
Indians gcnerally, the numbers of Alzheimer’s disease
patients will move up. as s alrcady being seen in the
financially and medically more privileged Indians.

Chnician diagnosss s not difficult in the classical case
which begins with progressive memory loss, increasing
intcllectual impairment. language disorder, etc. 1t is not
as easy to diagnose with less typical presentations,
such as a predominant aphasia, agnosia, loss of topo-
graphical memory. or apraxia, when CT or MR
imaging 1s required. Multiinfarct dementia, Parkinson’s
disease with dementia, bilateral subdural haematoma,
normal pressure hydrocephalus, Binswanger's disease
and pseudodementia. not uncommon with advancing
age. enter the ddfferential diagnosis. In some cases, a
remarhable cortical atrophy with ventricular dilatation
and absence of infarcts can be appreciated by good
imaging (Figure 7)., which can also distinguish the other
conditions.

Multimmfarct dementia. This results from an accumula-
tion of defects due to multiple, bilateral supratentonal
infarcts. The predominant symptom is dementia and
those with severe physical disabihty such as an acute
severe hemiplegia, even if demented, are excluded from
this group. Over some months or years small, focal,
partly or wholly reversible episodes of neurological
dysfunction, such as hemiparesis, aphasia, confusion,
vertigo, dysarthria, or gait disorder recur foltowed by

Fipure 7. T, W, axial brain MRI revealing marked dilatavon of
Sylvian ostern and  cerebral cortical sula of a panent with
Alzhcimer’'s divease (on the left). Another sechon (T,W) shows
marked corbical alrophy without much venincular difatauon. No
cerebral mfarcts are seen (on the night).
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increasing  dcfect of memory, intellect and other
cognitive functions, resulting in dementia. The patient is
slow physically and mentally. Pseudobulbar palsy,
unsiable or shuflling gait, pathological laughter or
crying, incontinence, visuospatial disorientation, etc.,
are addiuonally seen in various combinations. The
patients usually also have hypertension, diabetes,
myocardial ischaemia, bouts of cardiac failure, and
other manmifestations of atherosclerosis.

Given the setung, clinical diagnosis is not difficult,
but CT/MR wmaging may be required to distinguish it
from the other dementing disorders at this age (Figure
8). Jayakumar et al.”? studied 30 patients with primary
degenerative dementia (Alzheimer’s disease and others)
and multinfarct demenua at NIMHANS with a view to
differentiate the two disorders. They concluded that
infarcts and white matter low attenuation lesions were
the most distinguishing hallmarks of multiinfarct
dementia, and that the various cortical and subcortical
indices to measure cerebral atrophy were not as helpful.

The population at large in India is either unaware of
the risks of hypertension, diabetes, obesity and other
ravages of ageing, or is simply careless about taking
regular treatments, suitable diets or exercises. Multiin-
farct dementia is therefore common in our aged
populations. Some believe that it is more prevalent than
Alzheimer's disease, as the data in the tables published
here seem to reflect.

Bmswanger's disease. Also called subcortical arterio-
sclerotic encephalopathy, this condition was first
described by Binswanger as a periventricular demye-
hnating disorder of the cerebral white matter in
demented elderly hypertensive patients. Imtially con-
sidered to be rare, it 1s now more commonly revealed

Figure 8, Axiil brain CT scan of a man aged 70 years, showing
bilateral penventricular decp while matter, low aticnuation 4ar¢as
{(infarcts) wvith mild dilatation of lateral ventnicles and promsnent
cortical sulcw
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by CT/MR 1maging. Four cases, three pathologically
proven, have been reported from NIMHANS over the
ycars®® 7% The clinical history may not be very
different from multiunfarct dementia. Episodic events
occur as often with demyelination as with infarction.
Disinterest, memory loss, poor concentration, speech
disorder and visuospatial and construtional errors are
amongst the main symptoms. Motor signs with
clumsiness, gait disorder, extensor plantar responses,
released primitive reflexes and urinary incontinence are
seen as the disease advances.

This condition is not easily differentiated from the
other dementias of the aged, though hypertension is a
constant marker. Periventricular demyelinating lesions,
especially around the frontal and occipital horns, are
seen by CT/MR imaging and are diagnostic in an
appropnate clinical setting.

Conclusions

Patients with dementia and the many dementing
illnesses at all ages require considerable attention from
neurologists. With their numbers increasing, there Is a
greater need for more research globally, as so much
about them is unknown. It is equally important for us
in India to investigate independently and study
dementias as it has considerable local, social and
cuftural implications.
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Pathobiology of Alzheimer’s disease: A

morphologist’s view

S. K. Shankar
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Perhaps no other disease of the human brain has aroused
more interest than Alzheimer’s disease. The subiject
continues to be a fertile field for modern neurobiology.
The classical morphologic hallmarks include: regional
neuronal loss, neurofibrillary tangles (NFT) in neurons
and senile plagues (SP) (neuritic plagues) in the neuropil,
particularly in limbic and associated cortices. Similar and
qualitatively indistinguishable changes occur, though in
much smaller numbers, during normal ageing. However,
only limited correlation of these lesions with cognitive
dysfunction has been reported. NFT consist of highly
insoluble paired helical filaments, considered characteristic
of Alzheimer’s disease, and antigenically related straight
filaments. These also accumulate within neurites in and
around SP. They are derived from cytoskeletal proteins,
particularly microtubule associated protein, tau. In
contrast, extracellular amyloid filaments, found in the
centre of many of the plaques and in meningeal and
cortical vessels, appear to be composed of a hydrophobic,
low-molecular weight polypeptide, the f-amyloid protein.
It has a novel amino-acid sequence, tncluding a domain
thought to be in close association with the plasma cell
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membrane. Like other amyloids, it is derived from a
larger precursor protein and self assembles to form large
aggregates. Segments of the f-amyloid protein, when
studied in vitro, have been found to be neurotoxic to
mature neurons and neurotrophic to Immature ones.
Exactly how these aberrant polypeptides in and around
the neurons lead to dementia is still a matter of intense
investization. Recent studies have emphasized synaptic
loss as a major correlate of cognitive decline. It will,
therefore, be important to investigate the role of f-
amyloid in that process.

To explain the evolution and progression of the lesions,
a causative role for environmental trace metals has been
inveked, but such a role remains unproven. Since it is
alleged by some that Alzheimer’s disease is not prevalent
in" India, cross—cultural epidemiologic studies would be of

importance, Its age-specific prevalence and incidence in
India, however, remains unknown.
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ALzZHEIMER'S disease (AD) is one of the commonest
causes of dementia, a symptom complex characterized
by acquired global impairment of intellect, memory and
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