BOX 2.3

ANATOMICAL RELATIONSHIPS IN THE VERTEBRATE BODY
To describe the physical relationships between structures in the nervous system and the rest of the vertebrate body, it is best to use terms that accurately and unambiguously describe the position of a given structure in three dimensions without reference to the external world. The major axis of the body is the rostrocaudal axis, which extends along the length of the animal from the rostrum (beak) to the cauda (tail) (Fig. 2.8), as well as the length of the embryonic neural plate and neural tube (see Figs. 2.10 and 2.12). A second axis, the orthogonal dorsoventral axis, is vertical and runs from the dorsum (back) to the ventrum (belly). Finally, the third perpendicular axis, the mediolateral axis, is horizontal and runs from the midline (medial) to the lateral margin of the animal (lateral). Unfortunately, the rostrocaudal axis undergoes complex bending during embryogenesis, and the bending pattern is unique to each species. It would be ideal if the three cardinal axes were used in a topologically accurate way— say, with reference to the body as it might appear with a “straightened out” rostrocaudal axis. In practice, however, this is rarely the case, which leads to a certain degree of ambiguity, as is obvious when looking at the fish, frog, cat, and human bodies shown in Figure 2.8. 
The problem is especially difficult in human anatomy where use of an idiosyncratic terminology has a long, ingrained tradition. The basic principles are much easier to illustrate than to describe in writing (see Fig. 2.8), but one major source of confusion in the human brain is related to the fact that the rostrocaudal axis makes a 90-degree bend in the midbrain region (unlike in rodents and carnivores, for example, where the axis is relatively straight). The other source of confusion is simply the different names that are used. For example, in human anatomy the spinal cord has anterior and posterior horns, and posterior root ganglia, whereas in other mammals they usually are referred to as ventral and dorsal horns, and dorsal root ganglia. The merits of a uniformly applied nomenclature based on comparative structural principles seem obvious.
