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the two sides in asymmetric cases (51). Alternatively,
there could be a disproportionate loss of callosally
related, as compared to non-callosal cells in the
asymmetric case. On the other hand, others have
shown that neuronal death is not a major factor in the
development of callosal projections in SM-I (28,43).
The resolution of these findings awaits further
research.

CONCLUSIONS

We have found that, as asymmetry increases, the total
area of the region decreases, suggesting that when a
brain is symmetric, it is the result of two large sides
rather than two small sides. Also, these volume differ-
ences are caused by changes in the overall number of
cells,not changes in cell-packingdensity, although there
are differencesin cell-packingdensityin certain neuronal
subtypes.The ontogeneticbasis for this difference in cell
numbers likely relates to events that occur quite early in
corticogenesisbefore final mitosis of proliferative units,
but definitive proof is lacking. Finally, the pattern and
degree of callosalconnectionsdiffer between symmetric
and asymmetric brains, with differential axonal pruning
being implicated as the likely mechanism.

The relationship of anatomic asymmetry to functional
lateralization is still far from being understood. What is
clear, however, is that simple phrenological notions of
the relationship between functional lateralization and
anatomic asymmetry do not explain the variety of
differences we have demonstrated. It may therefore
prove to be more useful in the future to concentrate on
the biological differences between those brain regions
that are asymmetric and those that are symmetric. The
hope is that better descriptions of these differences at
the morphologic, cellular, connectional, ontogenetic,
and molecular levels may lead to art increased under-
standing of hemispheric specialization.
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