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Madras pattern of motor neuron disease in South
India
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SUMMARY This paper presents the clinical features in 12 patients with the Madras pattern ofmotor
neuron disease (MMND) seen over a period of 10 years. Ten of the patients were from other parts
of South India, outside Madras. Young age at onset, sporadic occurrence, sensorineural deafness,
bulbar palsy, diffuse atrophy with weakness of limbs and progressive but benign course were the
striking features. Electromyography revealed chronic partial denervation. MMND formed 3 7% of
all forms of motor neuron disease. Although isolated cases have been seen elsewhere in India, this
is the first report of a large number of patients of MMND seen outside Madras (Tamil Nadu).
Recognition of this clinical syndrome is of importance for prognostication and as well for search of
possible aetiological factors.

A sub group of motor neuron disease in the younger
age group was described from Madras, India by
Meenakshisundaram et al in 1970.1 Subsequently this
condition has been termed the Madras Pattern of
Motor Neuron Disease (MMND) and the character-
istic clinical features have been well recognised and
documented.2 3 An essentially progressive but benign
course, younger age at onset, absence of family his-
tory, persistent asymmetrical limb involvement,
involvement of lower cranial nerves in two thirds of
patients and sensorineural hearing impairment in a
third of patients, are the striking features. From the
same state of Tamil Nadu, (Madras being the capital
city), another report has appeared from Vellore.4
Apart from the reports from Tamil Nadu, neu-
rologists in other States of India have not seen similar
patients except three patients in Bombay.56 During a
symposium on motor neuron disease held at Ban-
galore, Karnataka, in India in 1984, this subject
aroused considerable interest and it was clear from
the discussions that only a few patients of MMND
have been observed by neurologists outside Tamil
Nadu.6" This paper reports the clinical features of 12
patients of MMND, 10 of them being from outside
Tamil Nadu.
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Methods

The National Institute of Mental Health & Neurosciences,
Bangalore, South India, is a major centre in India and
receives patients not only from the State of Karnataka where
it is situated but also from other states in the country. Dur-
ing a 10 year period (1973 to 1982) 323 chronic anterior horn
cell diseases were seen, of whom 12 patients belonged to the
category of MMND.
A special protocol was designed for recording of place of

residence, occupation, family history, antecedent events, age
at onset, duration of illness, symptoms at initial
presentation, findings on neurological examination,
audiological testing, electroneuromyography, radiology and
finally the degree and progression of the physical disability.
Relevant investigations were done to exclude other disorders
likely to cause a similar clinical picture.

Results

MMND patients formed 3-7% (12) of the total group
of chronic anterior horn cell disorders (323) which
included amyotrophic lateral sclerosis, progressive
muscular atrophy, spinal muscular atrophy, post-
poliomyelitis progressive muscular atrophy and atyp-
ical forms comprising MMND and monomelic
amyotrophy.7 All the 12 patients with MMND were
from southern States of India (fig 1); nine were from
Karmataka, one from Kerala and two from Tamil
Nadu; thus 10 of 12 patients were from outside Tamil
Nadu. These 10 patients were from places 250 to 600
km away from Madras. According to the records they
had never visited or lived in Tamil Nadu. All were
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Fig I Map showing states in South India and part of West
India (Inset-map of India).

sporadic in occurrence and there was no family his-
tory of similar or any other neurological disorder. The
mean age at onset was 15-4 years with a range of 7 to
29 years (table). It is noteworthy that the age at onset
in seven patients was between 5 to 15 years and in 75%
of patients it was below 20 years (fig 2). Equal num-
bers of males and females were affected. Two patients
(patients 3 and 7) were engaged in manual work while
all the others had sedentary jobs. One third of the
patients belonged to the middle income group and the
rest to the low income group.
There were no significant antecedent events in nine

patients. In one patient (patient 3) neurological symp-
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toms were noted 4 days after an insect bite over the
cheek; in the second patient (patient 1) febrile illness
of 10 days duration preceded the neurological symp-
toms and the third patient (patient 12) had jaundice,
possibly infectious hepatitis, 3 months prior to the
onset of neurological illness. Careful and detailed
interrogation failed to reveal previous history of
poliomyelitis, trauma, vaccination, electric shock or
exposure to known toxic substances.
The onset was insidious in all patients and common

initial symptoms were atrophy and weakness of limbs
(10), defective hearing (10) and speech disturbances
(8). Twitching of muscles (4), tremors of fingers (2),
and dysphagia (2) were less commonly seen in the
initial stages. Two patients (patient 5 and 7), had
behaviour disturbances in the form of irritability, and
a tendency to be abusive and violent; these changes
appeared to be due to neglect by family members and
further aggravated by reaction to disability particu-
larly hearing loss. There was no documented evidence
of intellectual deterioration.

Cranial nerves
There was clear evidence of bulbar motor cranial
nerve involvement in 11 patients; hypoglossal nerve
was the commonest (10 patients) to be affected, next
in frequency were IX and X cranial nerves (six
patients). Bilateral facial nerve involvement was
present in six patients while in three patients the
motor trigeminal nerve was affected. None of the
patients had any evidence of ptosis or disorder of eye
movements.

Sensorineural deafness
The striking feature was the significant hearing loss
(confirmed by audiometry) in 10 patients, while in one

Table Clinical features in 12 patients with Madras motor neuron disease

1 2 3 4 5 6 7 8 9 10 11 12

Age at onset (yr) 11 22 15 21 13 17 7 10 11 16 29 12
Sex F M F M M M M F F F M F
Residence TN TN K K K K K K K K KE K
Duration (yr) 0-5 1 2 1.5 10 3 16 20 2 03 3 1
Cranial nerve palsy VII, XII V, VII, V, VII, - IX, X, IX, X, IX, X, V, VII, VII, IX, IX, X XII VII, XII

XI IX, X, XII XII XII XII X, XI, XII
XII XII

Sensorineural deafness + - + + + + + + + + + +
Behavioural disturbances - - - - + - +
Fasciculations +T +L +T +L +T, L +T, L +T, L +T +T +T +T, L +T
Minipolymyoclonus + + - + - - - - - - +
Atrophy and weakness
Limbs affected ULs ULs ULs ULs 4 Ls 4 Ls ULs - - ULs ULs ULs
Distribution Dist Dist Dist Dist Dist Dist Dist - - Dist Dist Dist

prox prox prox prox prox prox
Symmetry or Asymmetry Sym Asym Sym Sym Sym Sym Sym - - Sym Sym Sym
Tendon reflexes UL-N 4LST N N ULI 4LS1 ULI N N 4LSI 4LST N

LLT LLT LLT
Abdominal reflexes N N I N N N N I I N N N
Babinski sign + + - - + + + + + + +

(Asym-asymmetric; dist-distal; K-Karnataka; KE-Kerala; L-Limb; LL-Lower Limb; N-normal; Prox-proximal; Sym-symmetric; T-tongue
TN-Tamil Nadu; UL-upper limb).
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Fig 2 Age at onset in 12 patients of Madras Motor
Neuron Disease.

patient (patient 3) although there was no symptom of
defective hearing, audiometry revealed abnormality.
The hearing loss was bilateral in 10 patients and uni-
lateral in one patient. It is noteworthy that deafness
preceded other neurological symptoms in three
patients by 1, 10 and 19 years; in four patients the
symptom occurred simultaneously while in the
remaining three patients neurological symptoms pre-

ceded the deafness by 1 to 1 years. Insidious onset
and slow progression of hearing loss was noted in half
the patients. In the others the tempo of the illness was
not clear. The disability due to hearing handicap was

severe in five patients and mild to moderate in five
patients.

Motor system
Motor weakness and atrophy were prominent fea-
tures in 10 patients. Distal muscles of upper limbs
were affected in all (fig 3), proximal muscles of upper
limbs in 5 and distal muscles (leg and foot) of lower
limbs in two patients. The atrophy was more marked
than muscle weakness in all. In eight patients the
weakness and atrophy were symmetric. The remain-
ing two patients (patients 8, 9) had isolated bulbar
palsy without any evidence of atrophy or weakness of
the limbs. One of them (patient 8) had mild spasticity
of the lower limbs with normal tendon reflexes and
gait disturbance. In five patients tendon reflexes were
normal in all four limbs; brisk in two and sluggish in
two patients. In the remaining three patients, they
were brisk in the lower limbs but in the upper limbs in
one patient they were normal and in two were slug-
gish. The superficial abdominal reflexes were normal
in nine and sluggish in three patients. Extensor plan-
tar response was seen in nine patients. Thus in nine
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patients there was convincing evidence of pyramidal
signs.

Other neurologic and systemic findings
In one patient (patient 2) thickening of cutaneous
nerves (greater auricular and saphenous nerves)
unassociated with hypopigmented patches was
detected. Further investigations excluded Hansen's
disease. Another patient (patient 10) had asymp-
tomatic mitral valve prolapse.

Investigations
Routine haemogram and blood tests were normal.
Serum creatine kinase levels were mildly elevated in
two patients. Cerebrospinal fluid examination, radio-
graphs of cervical spine and craniovertebral junction
and myelography did not reveal any abnormality.
Concentric needle electromyography showed evidence
of chronic denervation with reinnervation. Active
denervation was evidenced by the presence of
fibrillations and positive sharp waves in three patients.

Discussion

The classical motor neuron disease seen in India is
similar to that in the west in the clinical picture and
frequency of occurrence. However, the onset of the
illness is about a decade earlier and the proportion of
patients below the age of 30 is considerably high.7-13
Non-familial, progressive, often asymmetric amy-
otrophy of upper limbs, with onset in second or third
decade, slow progression, and with pyramidal tract
signs in lower limbs, rare occurrence of bulbar palsy
and absence of perceptive deafness, has been fre-
quently observed in India.'4 In addition to these
forms of motor neuron disease in the young, two
specific types have been identified. Single limb
involvement variously described as "juvenile mus-
cular atrophy of upper extremity",'5-'7 "monomelic
amyotrophy", 8 "wasted leg syndrome"19 and
"benign focal amyotrophy",20 has been recognised by
neurologists in Japan and India where such patients
seem to be more often seen than in the West. The
second type, the Madras pattern of motor neuron
disease was first described by Meenakshisundaram et
al from South India in 1970.' The authors reported 14
patients, and subsequently over the next 14 years fur-
ther patients were observed and the recent report from
the same centre documents 40 patients.23 In the
present series strict criteria for the diagnosis, placing
emphasis on the occurrence of sensorineural deafness
as the essential feature, have been used. Therefore it is
possible that we could have overlooked some of the
cases without eighth nerve involvement, which would
otherwise satisfy the rest of the clinical profile. While
deafness was noted in one third of the patients
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Fig 3a & b Severe, symmetric atrophy offorearm and hand muscles in Madras Motor Neurone Disease

(patient 4).

reported from Madras,"3it was seen in all but one
(92%) in our (Bangalore) series. Involvement of lower
cranial nerve nuclei was also high (92%) in our series
compared with the Madras series (70%). Persistent
asymmetry in the distribution of weakness was noted
to be in more than half of their patients, whereas it
was less constant (20%) in our experience. However,
pyramidal tracts involvement was similar in the
Madras (65%) and Bangalore (75%) series and
impairment of higher intellectual functions, cerebellar
and sensory signs were conspicuous by their absence.
There was no positive family history, all being spo-
radic in occurrence as in the other reported patients.
Equal numbers of males and females were found to be
affected in our series, while in the Madras series,3 the
ratio was 4:1. Another interesting feature which has
not been commented on by others, but noted in one
third of our patients was minipolymyoclonus in
fingers. This is a fairly common feature in spinal mus-
cular atrophies21 and monomelic amyotrophy.'8 A
characteristic biochemical finding of persistently low
citrate and elevated pyruvate level has been described
in patients with MMND.22

Electromyographic evidence of widespread chronic
partial denervation with normal conduction studies

points to anterior horn cells as the site of degener-
ation. Recent findings of absence of all BAER com-
ponents bilaterally with electrocochleography
showing bilateral preservation of cochlear micro-
phonics suggests loss of acoustic nerve fibres and/or
sensory cells in the spiral ganglion as the basis for the
deafness.6 However, so far there is no necropsy
verification. The course was one of slow progression
in all. None were disabled to an extent of being bed-
ridden or wheel chair bound. Even though bulbar
palsy was common, in none was it severe enough to
cause problems in swallowing even after years of
progression. On the contrary, deafness was a severe
handicap in five patients.
MMND resembles bulbo-pontine paralysis with

neural deafness23 in clinical picture as well as the
benign course of the disease. However, in the latter
there is an autosomal recessive mode of transmission
and one case had ataxic gait possibly due to spino-
cerebellar tracts involvement as was confirmed at nec-
ropsy.24 Furthermore, this patient also had retinitis
pigmentosa. In the absence of necropsy reports it is
difficult to draw any further conclusions. MMND can
be easily distinguished from Fazio-Londe's disease,25
as the latter is characterised by autosomal recessive
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transmission, early age of onset, rarity of pyramidal
signs, normal hearing and rapidly progressive fatal
course. Sporadic juvenile amyotrophic lateral sclero-
sis, a rare disorder in the young, can be easily dis-
tinguished from MMND in view of the association of
other neurological signs such as choreic movements,
cerebellar ataxia, nystagmus and mental retardation
and the absence of deafness and late involvement of
bulbar nuclei.26

This study indicates that MMND is seen in other
parts of India, though less commonly than in Madras.
MMND constituted 10% of all motor neuron diseases
in Madras and 3-7% in our centre, less than the other
variant, monomelic amyotrophy (8 3%). Ten of our
patients who were from other states of South India
excluding Tamil Nadu, were from places 250 to 600
km remote from Madras. It may be mentioned that
the sociocultural customs, dietary pattern and cli-
matic condition do not significantly vary in different
regions of South India.

There are no clues to the cause of this disease.
Necropsy verification, virological studies and epi-
demiological surveys may throw light, especially when
the common occurrence in South India is recognised.
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