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systems for instance, a form of compensating adjust-
ment for securing a uniform performance of function
under varying conditions. It is mnot difficult to
imagine that the spinal cord would ride more smoothly
and, so to speak, comfortably in an undulating canal
than in one perfectly straight ; besides, the curves or
bends permit of the unbending of the trunk under
exceptional circumstances.™®

I have observed that certain acquired distortions,
especially of the lower limbs, are associated with
abnormalities of the antero-posterior curves of the
spine, and I have been led to conclude that, in some
measure, the distortion has been brought about by
interference with the due innervation of the muscles.
The question is—Would such interference with the
nerve-current be attributable to the condition of the
spinal canal or to some faulty development of the
spinal cord, accentuated by the change in the rela-
tive lengths of the spinal cord and the spinal canal,
which change takes place during the rapid growth of
the body; or are the nerve-trunks themselves to
be blamed ? Whatever be the cause of the defective
development which lies at the root of the distortion, it
may affect the whole limb, or groups of its muscles, or
single muscles, and even the ligaments and bones.
I shall refer later to a possible cause of damage to
the cerebro-spinal axis.t

Questionably, from defective spinal development,
there is one irregularity in growth to which it is
necessary to make reference—namely, inequality in

* The pronounced curve of the sacrum must not be forgotten in any
interpretation of the spinal curves.

1 Vide appendix, p. zo.
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with imperfect development of the muscles of the
lec. It may be useful here to mention that an
opposite condition in the lumbar region—namely,
an exaggeration of the lumbar curve also appears to
affect the nutrition of the muscles of the leg.

The imperfect development of the muscles of the
leg is shown in their being shorter than is natural ;
consequently the movements of the ankle-joint are
impeded, and the front of the foot is subjected to
various degrees of distortion—a condition that inter-
feres with the act of locomotion. Thus, awkward
walking may be a symptom—something more than an
ungainliness.

The movement of the foot in walking on level
ground (not in climbing a flight of stairs or a steep
road), is a rolling motion from the heel to the tips
of the toes, especially to the tip of the great toe, in a
somewhat curved line. It may be best demonstrated
by reversing the movement—that isto say, by stepping
backwards ; in this movement the great toe first
touches the ground, and the rolling action goes
on by the outer side of the foot to the heel until
the foot becomes firmly planted on the ground.
Pettigrew, in his work on Animal Locomotion, says
the heel first reaches, and first leaves, the ground ;
when the heel is elevated the weight of the body
falls more and more on the centre of the foot and
toes, the latter spreading out to seize the ground.
He adds, the spreading action of the toes is seen
to perfection in children. It is, he says, more or less
destroyed in adults, from a faulty principle in shoe-
making, &e¢. My own view of this matter is, that the
loss of the spreading of the toes is not so much caused
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