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Topographic and Quantitative Investigation of the Spinal
Neurons in Amyotrophic Lateral Sclerosis
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In order to visualize the distribution of neurons in the normal human spinal cord
and the topographical distribution of degenerative cells in patients with classical amy-
otrophic lateral sclerosis (ALS), an atlas of the localization of spinal neurons was pre-
pared with special reference to nuclear sizes. Serial sections of spinal cord tissues
from three ALS and three control cases were stained with thionine and the nuclear
dimensions of the neurons in the entire gray matter at the cervical, thoracic, and sacral
levels were measured.

1. In the spinal gray matter of the advanced ALS patients, there was a decrease
in number of middle-sized neurons (nuclear area: 71~120um?) in Rexed’s laminae VI,
VI and VI, possibly including the propriospinal tract neurons and interneurons, in ad-
dition to the complete loss of large neurons (nuclear area: greater than 151xm?) in
the anterior horn. The intermediolateral nucleus of the thoracic segment was also af-
fected. There were no significant changes, however, in the neurons of the posterior
horn or in the distribution of small neurons (nuclear area: 70xm? and less) throughout
the spinal gray matter.

2. In the spinal cord of a patient with ALS, whose muscular strength was fairly
well preserved up to death, the loss of anterior horn cells was severe but the degree
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was not equal to that of advanced ALS patients, and the neurons in the intermediate

zone were quite well preserved.

The finding indicates that the primary degeneration may occur in the anterior horn

cells and the neurons in the intermediate zone degenerate sequentially in the spinal gray

matter in ALS.
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