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innards of the building. Their reaction to the plumbing and wir-
ing inside my wall was almost exactly like mine when I opened the
human head and saw the trigeminal and facial nerves for the first
time. The wires, cables, and pipes inside the walls were a jumble.
Nobody in his right mind would have designed a building from
scratch this way, with cables and pipes taking bizarre loops and
turns throughout the building.

And that’s exactly the point. My building was constructed in
1896, and the utilities reflect an old design that has been jury-

- rigged further with each renovation. If you want to understand

the wiring and plumbing in my building, you have to understand
its history, how it was renovated for each new generation of scien-
tists. My head has a long history also, and that history explains
complicated nerves like the trigeminal and the facial.

I'or us, that history begins with a fertilized egg.

THE ESSENCE IN EMBRYOS

Nobody starts life with a head: sperm and egg come together to
make a single cell. Between the moment of conception and the
third wecek thereafter, we go from that single cell to a ball of cells,
then to a Irisbee-shaped collection of cells, then to something that
looks vaguely like a tube and includes different kinds of tissues.
Between the twenty-third and twenty-eighth days after concep-
tion, the front end of the tube thickens and folds over the body, so
the embryo looks as if it’s already curled up in the fetal position.
The head at this stage looks like a big glob. The base of this glob
holds the key to much of the basic organization of our heads.
Four little swellings develop around the area that will become
the throat. At about three weeks we see the first two; the other two
emerge about four days later. Each swelling looks quite humble
on the outside: a simple blob, separated from the next by a little
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crease. When you follow what happens to the blobs and creases,
you begin to see the order and beauty of the head, including the
trigeminal and facial nerves.

Of the cells inside each blob, known as arches, some will form
bone tissue and others muscle and blood vessels. T'here is a com-
plex mix of cells inside each arch; some cells divided right there
while others migrated a long way to enter the arch itself. When we
identify the cells in each arch according to where they end up in
the adult, things start to make a lot of sense.

Ultimately, the first arch tissues form the upper and lower jaws,
two tiny ear bones (the malleus and incus), and all the vessels and
muscles that supply them. The second arch forms the third small
ear bone (the stapes), a tiny throat bone, and most of the muscles
that control facial expression. The third arch forms bones, mus-
cles, and nerves deeper in the throat; we use these to swallow.
Finally, the fourth arch forms the deepest parts of our throat,
including parts of our larynx and the muscles and vessels that sur-
round it and help it function.

If you were to shrink yourself to the size of a pinhead and travel
inside the mouth of the developing embryo, you would see inden-
tations that correspond to each swelling. There are four of these
indentations. And, like the arches on the outside, cells on the
indentations form important structures. The first elongates to
form our Eustachian tube and some structures in the ear. The sec-
ond forms the cavity that holds our tonsils. The third and fourth
form important glands, including the parathyroid, thymus, and
thyroid.

What I’ve just given you is one of the big tricks for understand-
ing the most complicated cranial nerves and large portions of the
head. When you think trigeminal nerve, think first arch. Facial
nerve, second arch. The reason the trigeminal nerve goes to both

the jaws and the ear is that all the structures it supplies originally

developed in the first arch. The same thing is true for the facial
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