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MICRENCEPHALY

TNHERE is a curious tendency of the human mind to be
attracted by things which are rare or bizarre, while
others-albeit the more important-if commonplace

and conforming to a general type, completely fail to excite
interest and are fated to slip into the limbo of dull and for-
gotten experience. Even such a humble claim to oddness as
size excites the attention towards an object, should it be larger
or smaller than its average fellows. A prac-tical example of
this tendency is afforded by the establishment of a special
type of amentia based on the arbitrary selection of one par-
ticular anatomical feature, namely, the smallness of the head.
For this the term microcephaly has been introduced, though
as the small-headed person must of necessity possess a small
brain, it would be preferable to employ the designation' micren-
cephaly.' Exactly what constitutes a small head has never
been definitely settled. Ireland suggested that all crania with
a maximum circumference of 17 inches or less should be
included, but such extreme examples are seldom seen; and
it is now more or less generally agreed that a measurement of
2 or 3 inches more does not necessarily exclude the subject
from this category, some authorities even claiming that size is
*of less importance than shape. Here, however, it must be
confessed that apart from the small size of the head there is
clinically little which is distinctive. A small brain may, of
course, be an instrument of exceptional human success, for
the tissues of the human organism must be interpreted in
terms of quality as well as quantity. Ethnology teaches us
that some of the small-headed races have yet been the most
successful in the development of the fine arts of the goldsmith,
the engraver and the potter. In their construction of tombs
and temples and their knowledge of ornamental arts, the old
Peruvians were from that standpoint not far behind the
civilization of to-day. Yet they possessed a brain no larger
than that of the Hottentot, and far below that of the barbarous
hordes of their own race. We cannot affirm, therefore, that

61

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol P
sychopathol: first published as 10.1136/jnnp.s1-14.53.61 on 1 July 1933. D

ow
nloaded from

 

http://jnnp.bmj.com/


the races which have shown most intellectual force have had
the largest heads, but on the whole the prejudice in favour of
heavy-brained persons is not ill-founded.

Although from the earliest times microcephalics have
been the objects of ridicule or curiosity, it was not until the
middle of last century that the peculiarities of this interesting
type became the object of serious study. At this period, phy-
sicians with an enthusiasm which did more credit to their
imagination than to their clinical acumen were largely con-
cerned with the description of special clinical types of idiocy,
among which the microcephalic from his fancied pithecoid
resemblance came to have pride of place. At a time when
Charcot was holding his audiences in the Salpetriere enthralled
by the theatrical display of manifestations of la grande hysterie,
Lombroso was achieving equal notoriety in Italy with his.
small-headed idiots l'uomo uccello, the bird-man who chirped
and used his arms like wings; l'uomo coniglio, the rabbit-
man who stamped with his feet as rabbits do; il scimmin,
the monkey-man who leapt in the air like an ape, and others
of the like, became objects of popular interest and formed the
subjects of numerous memoires, besides opening up a fertile
field for theorists, who, biassed by the study of particular
instances, were not loath to avail themselves of the oppor-
tunity of propounding widely different hypotheses. At least
three of these deserve notice.

The occasional occurrence among microcephalic idiots of
hypertrophied scalps, which seemed too large for the skulls
they covered, and the report by Baillarger of early closure of
the cranial sutures, suggested that a small brain was to be
accounted for by premature synosto)sis of the bones of the
skull. This could be remedied by heroic operative procedures,
such as the removal of long strips of bone along the cranial
sutures. Useless in all other directions, these, at least, served
to dispel confidence in what proved to be an unwarrantable
assumption. Another view, popular at that time, and one
with which the name of Virchow is particularly associated,
held that idiots of this type represented the return to the
simian stage. Acceptance of this view is rendered difficult
by the unsatisfactory character of the anatomical findings.
Far from presenting constant features, microcephalic brains
neither resemble one another, nor the brains of any monkey,
save in those common features in which the simian brain
resembles the normal human one.

A third theory assumed that microcephaly is explicable
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as a simple curtailment of development, and for this view
there is a good deal to be said. The mentally abnormal tend
to have abnormal heads, and just as there are giants and dwarfs
as well as individuals of normal stature, so too, we may expect
to meet the extremes in head size-the microcephalic and the
macrocephalic.

Conmsidered from this standpoint, microcephaly merely
represents the extreme degree of small-headedness, a suggestion
which becomes the more plausible when we recognize with
Professor Berry that some degree of small-headedness is present
in two-thirds of all mental defectives. Be this as it may, it
has, of course, long been known to embryologists that the
susceptibility of a given part to noxious agents varies directly
with the general physiological activity of the protoplasm. In
the human embryo it is the head which is the region of greatest
activity, and which is most susceDtible to inhibiting agents.
As the researches of Donaldson and others have shown, cell
division in the nervous system commences as early as the end
of the second week of embryonic life, and theoretically there
is no difficulty in supposing that the process of normal cerebral
development may simply stop when a certain stage has been
reached. It is thus possible, as Child contends, to regard
microcephaly as a characteristic result of differential inhibi-
tion along the polar axis, but until recently we have been
entirely in the dark as to what the nature of these inhibiting
influences might be. Some recent reports, however, suggest
that there is now available convincing evidence that the
development of the embryonic or foetal nervous system may
be arrested by external agents.

In 1920 Aschenheim described a four-year-old child with
microcephaly, intellectual retardation and eye malformation,
whose mother had been exposed to X-ray irradiation during
pregnancy. Since then a number of foreign observers have
placed additional cases on record, which brings the total number
of cases of ' radiogenic microcephaly ' up to rather more than
20. Murphy and Goldstein, whose researches form a valuable
contribution to this subject, found in a series of 75 children
irradiated during foetal life that approximately one-quarter
were microcephalic, and they conclude that irradiation must
act somewhat similarly to toxic factors or environmental
influences in arresting feetal development. This is, perhaps, a
somewhat large assumption, since the X-rays and the emana-
tion from radium represent a very special form of physical
energy, which so far as we know is not likely to affect the
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human subject injuriously unless specially directed and con-
trolled to that end. Yet it must not be forgotten that in lower
animals the various modifications of development which can
be produced experimentally are non-specific as regards agents:
they can all be produced by anything which will inhibit general
protoplasmic activity. In fishes, for example, microcephaly
can be readily brought about by slight chemical alterations of
the fluid medium in which they are developing. Furthermore,
in the experiments of Foersterling on rabbits, X-ray irradia-
tion produced ocular disturbances, a retarded growth of the
skull and an altered shape of the nose, results which suggest
for all practical purposes that the pathological changes in the
experimentally irradiated animal are analogous to the dis-
turbances observed in the child irradiated in utero. In the
present state of our knowledge, facts such as the foregoing,
although suggestive, cannot give conclusive evidence of the
environmental origin of microcephaly. They do, however,
seem to indicate the extreme susceptibility of the nervous
system to external agents, and it is at least permissible to
claim that the studies of Murphy and Goldstein have given an
impetus to the further study of this interesting condition. It
may be anticipated, indeed, that ere long these will yield
results which will be of more value than the tangled web of
theory spun by previous workers in this field.
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