
THE JOURNAL OF NEUROLOGY
AND PSYCHOPATHOLOGY

Vol. XIV. OCTOBER, 1933 No. 54

Originai lapers

NEUROLOGICAL ABNORMALITIES

THEIR OCCURRENCE AND SIGNIFICANCE AS ILLUSTRATED BY AN
EXAMINATION OF 500 MENTAL DEFECTIVES

BY

R. G. GORDON, R. M. NORMAN AND R. J. A. BERRY
STOKE PARK COLONY, BRISTOL

INTRODUCTION

IT is now, we think, an established clinical fact that certified mental defectives
display many disordered neurological phenomena other than the mental ones
so symptomatic of their cerebral amentia. The problem thus constantly
arises: are such defectives suffering from superadded nervous disease, or are
all the clinical symptoms, mental and neurological, due to one and the same
cause-an ill-developed central nervous system ? It is usual in clinical
descriptions of amentia to classify cases into primary and secondary amentia,
the primary being supposedly due to hereditary agenesia of the nervous
system, and the secondary cases due to intercurrent disease or injury. There
has been, and still is, a considerable difference of opinion as to the relative
proportion of cases which should be allocated to each group, and those who
favour secondary factors as the principal causative influences in amentia
claim that neurological abnormalities are indicative of partially recovered
lesions which have been acquired during prenatal or postnatal existence.
They do not, however, consider the possibility that even where there is a
clear unequivocal history of trauma or inflammation such lesion may have
been an incidental phenomenon occurring in a brain already imperfect, and
in the Stoke Park Monographs on Mental Deficiency and Other Problems of the
Human Brain and Mind, volume I, several cases were recorded where the
patient, in addition to his mental deficiency, presented neurological pheno-
mena which simulated the syndromes of nervous disease, but which on

thorough investigation were found to be due, not to disease, but to a totally
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ORIGINAL PAPERS

different cause-namely, an imperfectly developed nervous system. We
were, therefore, led to suspect that the neurological phenomena presented
by many defectives, as indeed by many other mentally weak but not certified
patients, might really be due more to an ill-developed cerebral cortex than to
disease in the cortex itself or in other part or parts of the central nervous
system. We therefore decided to examine the problem, and to do so on a
sufficiently extensive scale as to expect some light to be thrown upon it.

METHODS

We have for this purpose carried out a clinical neurological examination
of 500 certified defectives-289 females and 211 males. T'he age distribution
of the series ranges from 5-2 years to 41 years, with a true inean of 19-6 + 0-21
years, and a standard deviation of 7-2 ± 0.15, which means that nearly
four-fifths of the 500 cases are between 12 and 26 years of age.

For the purposes of our investigation, these 500 cases are divided, not
into their legal classes of idiots, imbeciles, feeble-minded and/or moral
defectives, which have no clinical or biological significance, but into two
broadly differentiated groups, as follows:

Group 1.-High grade aments with an intelligence quotient of 50 and
upwards, but considerably less than normality. In this group there
are 167 cases, of which 46 are males and the remaining 121 females.

Group II.-Low grade aments with an intelligence quotient below 50.
This group comprises 333 cases, of which 165 are males and the
remaining 168 females.

For every one of these 500 cases an ordinary routine neurological
examination has been made, the basal features of which are graphically set
forth in figs. 1, la, and lb. From fig. 1 it will be seen that 19 observations
have been recorded, which collectively, even though crudely, afford an
indication of proprioceptive and exteroceptive sensibilities, central coordina-
tions, effector mechanisms and other nerve phenomena usually associated
with manifestations of disease. In carrying out the sensory tests pain was
tested by a needle, localization by touching with a soft brush (the patient
being required to point to within 2 inches of the place touched), and discrimi-
nation by means of the sesthesiometer test, errors of more than 5 cm. on the
leg and 2 cm. on the back of the wrist being taken as indicative of abnormality.
Postural sensibility was tested in the feet by asking the blindfolded patient to
say whether his toes were pointing up or down after passive movement,
and in the hands by getting him to imitate in one hand simple movements
carried out by the examiner in the other hand. The latter test proved the
more difficult. Bechterew's sign is elicited by percussing the extensor tendons
of the back of the hand, when a flexion of the fingers is produced instead of
the normal extension. In testing the knee-jerk, Strumpell's methaod of
grading the response was employed, the increased reflex being considered
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NEUROLOGICAL ABNORMALITIES

indicative of organic disturbance if it was obtainable by striking the sub-
cutaneous surface of the tibia with the percussor.

RESULTS

In fig. 1 are set forth, in percentages, the numbers of neurological
abnormalities detected in both groups. It is necessary, however, to note

that these percentages are comprehensive, and do not differentiate between
increased or diminished reactions, or between unilateral and bilateral
manifestations. Such differences are graphically displayed in figs. la and lb.
The purpose of the first graph (fig. 1) is only to indicate in the clearest possible
manner the departures from normality of both groups, but it proves that the
lower the mental grade the greater the tendency to the manifestation of
neurological abnormality. For example, fig. 1 shows that 9x1 per cent. of the
higher grade cases exhibit a reduced sensibility to pain, whereas for the lower
grade cases the percentage is more than doubled, being 19-5 per cent., and
this tendency for the lower grade cases-that is, all those with the less
well-developed mental reactions-to increased neurological departures from
normality, is everywhere and strikingly obvious. As the abscissa in the
graph in fig. 1 represents normality, for both mental and neurological pheno-
mena, it is an observation of considerable significance to note that the more

the mental phenomena depart from the normal, the greater is the tendency
to the manifestation of neurological abnormalities usually regarded as being
symptomatic of disease.

In addition to the 19 observations recorded in fig. 1 we also examined
and noted other neurological abnormalities and phenomena, among the more

important of which, with their percentage incidence in both groups, are the
following:

Group I. Group II.
167 cases. 333 cases.

Nystagmoid jerking of the eyes on lateral fixation . 86 5.4*
Coarse tremors . . . . . . . 4.3 5.7
Tics of various types . . . . . . 05 3-0
Paresis of tongue, face or palate . . . . V7 7-8
Strabismus, convergent or divergent . . . 125 12-0
Catatonia (slight) . . . . . . 3*5 7-5
Convulsions . . . . . . 3 13
Temper tantrums . . . . . . 23 26

* Fixation of the eyes could not be obtained in many low grade cases.

A point of some interest arose in connection with the group of cases
showing fine choreic movements. It was found that the incidence of this
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chorea is also more prevalent at about the time of puberty, it is possible that
a common infective factor is present in these two classes of patienta
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DISCUSSION

From these subsidiary observations, as also from the imajor ones recorded
in figs. 1, la, and lb, there emerges the same generalized fact, that the lower
the mental grade of the individual, the greater the tendency to the manifesta-
tion of certain irregular nervous phenomena which seem to simulate, but are
not necessarily due to, disease. To us, as to those of our colleagues who have
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FIG. I.-A graph showinig the percentage occurrenice of neurological abniorniialitics
ini

(1) 16(7 high grade aments, and
(2) :333 low grade ameiits.

Thc abniormalities investigated are numbcred anid tatlned below thclabscissaI.
The p)ercentage scales arc oni the right aind left.

In this graph all tie abinormalities arc exlhibited collcctivclv, in order to
show that the lower the imenital grade the greater the tenidency to the imianiifestation
of neuirological abniormlalitics. This is so )roInounced, and the parallelism b)etween
the two grades is so obvious, as to suggest that the prevalence of suei abnormalities
caii onily bc due to somc coIImIImoIn uinderlyinig factor other than disease, infection
or inijury.

In figs. la anid 1b) are showni ninec of thc observations recorded in fig. 1,
here displayed according to their clinical occurrence as increased, ullequial or
diminlished reflexes; or as uiiilateral or bilateral manifestations of certain
stanidard nieurological tests. Both these supplementary graphs again suggest
the presence of somc uniiderlyinlg factor commnion to both groups of patienits alll
responisible for the ianiifestation of the ineurological abnormalities recorded.

had thcse patients under close observation, both the fact and the evidence
appear to be irrefutable. l'or the explaniationi there is, of couirse, imuch imore
room for differences of op)inion, but to us it -would appear that there are only
two possibilities

1. 13irth injuries and/or cerebral infectionis and inflanimations.
2. Maldevelopment of the central nervous system.
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NEUROLOGICAL ABNORMALITIES

1. Birth Injuries and/or Cerebral Infections and Inflammations.-Given
these causes there should be irrefutable evidence of difficult labour, cranial
damage by forceps, or inflammatory disease (encephalitis) and in each instance
such injuries or disease should be attended and followed by some fairly
definite clinical conditions of paralyses-partial or complete-or other
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FIG. 2.-A graph showing in low and high grade aments the percentage

occurrence of nine signs clinically regarded as symptomatic of pyramidal cell or
tract lesions. (The abdominal reflex was found to be too variable to be useful.)
The interpretation of this graph is as follows:-

Commencing on the left, it is seen that 16 per cent. of the high grade group
(continuous line), and 17-5 per cent. of the low (dotted line), manifested one only
of the nine clinical signs, whereas 10-2 per cent. of the former group, and 15 per
cent. of the latter, individually exhibited two of such signs, and so on. The graph
further shows that none of the high grade group manifested more than six of the
nine clinical signs, whereas 0-3 per cent. of the low grade group reacted to all of
the nine signs symptomatic, in whole or in part, of the lesion investigated.

In the manifestationi by these high and low grade aments of signs symptomatic
of pyramidal cell or tract lesions there is again the same parallelism between the
two groups as in the other graphs, and there is precisely the same tendency for
the lower grade group to exhibit an increased exuberance of neurological abnor-
malities. There thus again seems to be some factor other than injury or disease
common to both groups and productive of the abnormalities exhibited by both.

unmistakable evidence of cerebral laceration or haemorrhage. In these 500
cases the histories are not available, and we are therefore unable to say
whether there is or is not the irrefutable evidence necessary to justify the
conclusion that the mental condition was due to such causes. An examination
of our records shows that only a small proportion (10 per cent.) of the 262
cases showing one or more signs associated clinically with interference of the
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pyramidal tracts could be classified as hemiplegias, paraplegias, or diplegias.
That is to say, these 26 patients exhibited spasticity, contractures, and a degree
of paresis, which clearly differentiated them from other defective patients.
These syndromes were distributed among the groups in the following manner,
the figures showing the number of cases:

Hemiplegia Paraplegia Diplegia
Group I Group II Group I Group II Group I Group II

2 8 0 1 0 15

The only other clinical syndrome found was that of postencephalitic
Parkinsonism, which was clearly present in two Group II patients and
doubtfully present in one Group I patient. Even assuming that the diplegias
have all been produced by exogenous factors (which is denied by many
investigators) it is clear that only 6 per cent. of the 500 cases showed definite
evidence of disease or injury. These figures, indeed, support the conclusion
that at least 90 per cent. of the amentia in our cases is of endogenous origin,
and is not due to birth injuries, cerebral inflammations, or other exogenous
cause. In other words, both the amentia and the superadded neurological
phenomena are an exhibition of a nervous system inadequately developed in
whole or in part.

Nor, in our judgment, is cranial pressure any more satisfactory as an
explanation of the mental and neurological phenomena presented by the
present series of cases. Physiologically, the head of every child is submitted
to very considerable pressure during the natural process of a normal birth.
The anatomical construction of the human skull, with its basal parts developed
in cartilage, and its calvaria in membrane, is, indeed, a special device to permit
of such pressure during the process of birth, and afterwards of expansion of
the skull to accommodate the rapidly growing brain.

Artificial compression of the child's head and brain is, too, a widespread
practice amongst many indigenous races in many parts of the world, and
such compression is artificially applied for long periods of time; yet there is
no evidence whatsoever that such practices result in the production of an
exogenous amentia.

Nor is the theory of the pressure of forceps or of a generalized or localized
meningeal inflammation of the cerebral membranes any more logical or
satisfactory as an explanation of the phenomena presented by our 500
cases.

If caused by faultily applied forceps, the injury must of necessity be
localized, with localized consequences, and must equally naturally vary in the
sites of its cortical application. Hence such a locally-acting causation cannot
possibly be responsible, at one and the same time, for a widespread amentia
and a multiplicity of neurological aberrations and reactions. Cerebral
inflammations, whether of the brain or its membranes, occurring at birth
sufficiently diffuse to account for the symptoms, would most probably be
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followed by the death of the child, and are an even more unsatisfactory
explanation.

It thus appears to us that the evidence against birth injuries, trauma
and/or cerebral inflammations, as a common causative factor in these 500
cases, with their universal amentia and/or superadded neurological aberrations,
is so overwhelming that we cannot accept it, except possibly in a very small
percentage of cases. We are, therefore, forced to consider the possibility of
the only other alternative-a maldevelopment of the central nervous system,
and though we find this is a more satisfying explanation of the phenomena
presented, and one more in accord with modern neurological thought, it
would be idle to deny that this too confronts us with difficulties entirely
its own.

2. Maldevelopment of the Central Nervous System.-Because a mental
defective exhibits on examination neurological abnormalities in addition to
his amentia, there is no reason for supposing that these added signs are due
to the intrusion of an exogenous factor. All that can logically be concluded
is that the nervous systems of these patients are in an unbalanced state, or
rather that the nervous forces have struck a balance in a manner different
from that which occurs in the normal individual. The fact that increased
reflexes, for example, are frequently found should be interpreted not as
evidence of disease but as proof of at least a diminished inhibition. Such
abnormal signs may obviously be produced as effectively by an agenesia as
by lesions, and it has been shown in the preceding discussion that it is
improbable that such exogenous factors as injury or infection play anything
but a small part in the etiology of mental defect. On the other hand, while
it is difficult to maintain the theory of widespread or scattered lesions to
account for both the amentia and the neurological abnormalities present in
any one case, the very diversity of symptoms is a point in favour of the view
that maldevelopment of the nervous system is the underlying common cause.
For according to this view aments with neurological abnormalities suffer
from an agenesia of those parts of the nervous system regulating, for example,
movement and tone, while a more generalized developmental retardation of
cerebral growth explains the amentia they share with their fellows.

The varying degree of amentia shown by the whole group may not
improbably be explained by a defective development of the association areas.
In any case Flechsig's studies on the myelinization of cortical axons have
proved that all those which form the bulk of the cerebral association areas
are always the last to myelinate. Subsequent work also supports the view
that it is precisely these association areas which, in the feebleminded, fail
to attain a full development. Assuming such a partial failure of parietal-
association areas-of which we have in our possession both macroscopic and
microscopic evidence-there is afforded an adequate and sufficient explanation
of the comparative failure of these defectives in the sensory tests to which
they were submitted.
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As regards other portions of the nervous system, the developmental
errors of these find their counterpart in the neurological abnormalities
described in this paper. It is obviously impossible to localize the errors
producing these abnormalities more accurately than to indicate the systems-
receptor, internuncial, or effector-which may be involved. For example,
the fine choreic jerking shown by many patients may theoretically be produced
by interference with, or diminution of, any of the numerous streams of
impulses passing through receptor and cortical internuncial neuronic elements
to the principal motor neurones whether Rolandic or striate. Again, it is even
unwise to state that the presence of the signs associated in disease with
lesions of the pyramidal tracts indicates in the mental defective a diminution
or destruction of Betz neurones only, for it is possible that the inhibitory
influence conveyed by the latter may originate elsewhere in the cerebral
cortex, for example in the medium pyramidal cells of the frontal cortex.
Certainly von Economo's recent studies on cerebral cytoarchitectonics
support the view that a large part of the frontal area is definitely associated
with the motor impulses which finally become exteriorized from the Rolandic
motor area. However this may be, the majority of defectives showing
increased reflexes exhibit no demonstrable spasticity or loss of power.

This difficulty in localization of the defect is especially apparent when
diminution of the tendon reflexes is considered. Thus the spinal synapses
themselves may be at fault, or the defect may lie on the receptor side of the
arcs. Nor can a cerebellar component be excluded.

Many of the neurological abnormalities shown by mental defectives may
be classified as 'release phenomena '-that is to say, they are produced by
the overactivity of certain parts of the nervous system which have been
released from an inhibitory influence normally present. In the ament this
defective control may well be due to the maldevelopment of the phylo-
genetically most recent part of the nervous system, that is, the cerebral
cortex, and in particular its supragranular portion. On the receptor side this
lack of control is illustrated in those patients having reduced pain sensibility.
If, in these patients, the intensity of stimulation surmounted their raised
pain-threshold a violent ' explosive ' withdrawal reaction was often obtained.
This primitive non-discriminative response is characteristic of individuals in
whcm the thalamus has been partially isolated from the cerebral cortex.

On the effector side the increased tendon reflexes indicate a diminished
cortical inhibition over the appropriate spinal segments, and the same
interpretation may be given to the presence of Bechterew's, Oppenheim's.
and Babinski's signs. The frequency of convulsions and epileptic equivalents,
such as temper tantrums, is similarly indicative of defective inhibition. The
flexed posture observed particularly among the low grade patients may also
be considered as a release phenomenon, for analogous attitudes are produced
by a variety of conditions having in common diminished cortical activity.
Furthermore, generalized flexion accompanied by marked rigidity charac-
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terizes disease of the neostriatum, and it is possible that the flexion present in
aments, which is usually unaccompanied by rigidity, may be due to defect of
the infragranular cortex which in the process of evolution may have taken
over some of the functions of the putamen and the caudate nucleus. It is
well established that in low grade aments the infragranular, as well as the
supragranular, cortex is often reduced in volume, and it is not difficult to
conceive that the resulting reduction in the cortical activity may permit the
appearance of a mild degree of generalized flexion owing to the overactivity
of other nervous elements previously held in check.

Thus it appears that on neurological grounds there is much to favour the
view that most of the nervous abnormalities shown by the mental defective
have their origin in a maldevelopment of the central nervous system. If this
be so, as we believe from the evidence before us, the observation should have
an important bearing on the manifestations of abnormal neurological signs
not associated with the medicolegal categories of mental deficiency. Such
individuals presenting such signs in the absence of ' disease ' syndromes
may have within them the seeds of a hereditary cortical agenesia and may
thus be predisposed to defects of the nervous system easily mistaken for
disease.

CONCLUSIONS

1. Mental defectives of all grades are subject to abnormalities in the
nervous system.

2. The abnormalities are due with few exceptions to a failure of the
nervous system to attain a development adequate to the performance of its
intricate functions.
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