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roots some little distance from the gin-
gival line. I ground the broken sur-
faces flat, polished them, and photo-
graphed them mounted in the pairs from
each tooth. These were photographed

Fig. 1.

Fic. 3.
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I then selected what seemed to be the
least desirable specimen for a first trial
i grinding thin sections.* This was
one-half of a tooth that had been split
labio-lingually which had no mate. Much

Fia. 2.

Fi1a. 4.

Tras. 1. 2. 3. 4.

These fignres represent teeth that came to me split longitudinally and very

perfectly in line. They had been cut off for the purpose of placing artificial crowns,

and did not show the full length of the crowns.

Fig. 4 is a lateral incisor.

Figs. 1, 2, and 3 are central incisors, and

I ground the surfaces flat, polished them, and then set them up with these cut surfaces
toward the camera, having opened the tooth like a book, laying one-half on one side and

one-half on the other.
enlargement.

In this position I photographed them with about six diameters
The material did not make brilliant pictures, but it will be seen by scanning

the labial margins closely that the surface of the enamel is a different color from the

inner portion.

This is the injured part of the tooth in mottled enamel.

This may be seen also on the lingual surface, but it is not so prominent.

The thickness of the injury can

he made out by careful examination of the figures.

by reflected light with enlargements of
from six to eight diameters. (See Figs.
1, 2, 3, 4.) The material did not give
very brilliant pictures, but they showed
the outlines of the imperfectly developed
enamel.

©

of the surface of this tooth was a
dead paper-white. The cut and polished

* These grindings are made on a machine
devised several years ago for grinding micro-
scopic sections of hard substances. I have
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surface of this was attached to a cover-
glass with balsam. This was laid upon
a disk of polished steel, and the bit of
tooth bound down by a spring giving a
pressure of about twenty-five pounds.
While in this position it was dried at a
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grinding. The cover-glass was also at-
tached to a grinding disk with balsam,
and dried sufficiently under pressure.
With this I placed several scraps of
broken teeth of no value on the disk to
steady the pressure of the stone on this

F1c. 5.

A margin from a photomicrograph of the floating enamel rods mentioned in the
text. It will be seen from this how the enamel rods break up when fhey have
the opportunity, and often we may find single rods separated from the
others, when using the microscope over the specimen.

A little débris which apparently is made up largely of individual enamel

rods, or of just a few together, may be seen at a.

A more considerable

tuft of enamel rods, which seem to be hanging together with loose rods over

them, is seen at B.

temperature of 120° F., so that the bal-
sam was sufficiently hard to hold it in

recently added an electric cut-off, which stops
the machine at a point determined upon be-
fore beginning. In practice this has been
found to work satisfactorily to 1/2 of 1/1000
of an inch, or even to 1/4 of 1/1000 of an
inch by especial care. By this method speci-
mens of much material heretofore impossible
of preparation for microscopic examination
may be undertaken with certainty of success.
For instance, I have good sections produced
in this way of fossil dentin and enamel, in
which the dentin had become so soft as to

crumble in the fingers.

little piece. An excellent section was ob-
tained. By carefully warming the grind-
ing disk, and at the same time making

Yet from these I have
obtained specimens as perfect as from fresh
teeth, showing all of the histological char-
acters. It is with this that I have been able
to grind fine sections of ordinary salivary
calenlus, and even from the little scraps of
serumal calculus that have been removed from
the teeth beneath the gingivi. A description
of this machine, with illustrations, is given
in the appendix of my recent book on “Spe-
cial Dental Pathology.”
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pressure against the edge of the cover-
glass with a bit of pine wood cut for the
purpose, the cover-glass was pushed off
the disk before the section was loosened.

This was cleaned and mounted on a

glass slide by adding a very small
amount of soft balsam. A hasty mi-
croscopic examination was then made.
The whole section was in excellent form
and the enamel rods well shown. Thus
demonstrated at once that there was a
fatlure of the deposit of the cementing
substance between the enamel rods. The
specimen was laid away flat for the soft
balsam to harden. After about a half-
hour, remembering a previous experience
and having some misgivings as to the re-
sult, I carefully took another look at the
specimen. I found all of the loose ends
of the enamel rods afloat in the balsam.
The soft balsam added had softened the
hard balsam in which the specimen had

been ground. For the purposes intended,

the section was ruined. It served, how-
ever, to show most beautifully the fact
that the enamel rods are not cemented
together in any such way as in normal
enamel.
proved very valuable. (See Fig. 5.)
This first grinding had proved my
measurements by the machine’s mi-
crometer to be correct for the grinding
disk and thickness of cover-glass used,
and I could now proceed with certainty
as to results. A light-colored shellac was
substituted for balsam for attaching the
specimens to the cover-glass to prevent
the scattering of the loose enamel rods
after mounting. Sections as thin as
these must remain attached to the cover-
glass; otherwise they cannot be handled
without going to pieces. Shellac is not
dissolved in xylol balsam. Therefore a

specimen attached to the cover-glass

with a solution of shellac in absolute al-
cohol may, after it is ground, be mounted
in balsam, covering-in the shellac with-
out danger of the movement of the loose
enamel rods. The grinding disk may be
placed in xylol to dissolve the balsam
with which the cover-glass is attached to
the disk for grinding, without the danger
of breaking the cover-glass which some-
times occurs in trying to push it off. It

In this sense the specimen '
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1s more difficult to keep shellac in con-
dition for use, and the drying requires
much more time. Shellac dissolved in
alcohol will absorb a little water if the
bottle is left open, and then will throw
down crystals that will interfere with the
finer microscopic observations, so that
great care is necessary in the handling
of it. This may be avoided by carefully
excluding air from the bottle. When a
new and very transparent solution of
shellac is handled in this wav it doesn’t
change the color of the specimen in any
degree, and may be used in the finest
technical observations. The other grind-
ings were done by this method, using a
very light colored shellac. Several of
the pieces were retained for other treat-
ment if the study of the sections then
in hand should require.

THE HISTOLOGICAL CHARACTERS.

The sections were thin enough to af-
ford an excellent view of the tissue.
They presented a very considerable vari-
ety of injuries. The teeth were all from
young persons, and were practically un-
worn except a few on the incisal edge.
The enamel was normal in its outline
form and normal in thickness in all of
the specimens, but not normal in color.
The group presented, as I found later
by personal examination of many chil-
dren, a series of bad cases of mottling.
Some portions of the enamel were per-
fectly normal, both in color and histo-
logical development, in the majority of
the specimens. A number of them were
of a very dark brown color over a con-
siderable portion of the labial surfaces,
shading from the brown areas through
varying shades of yellow, to opaque
paper-white, and from this into the nor-
mal enamel color. All of the abnormal
areas showed the same lack of develop-
ment of the cementing substance which
usnally binds the enamel rods together.
The degree of this injury varied in the
different teeth and in the different parts
of the crowns of individual teeth. Later,
in examining the children, I saw many
teeth that were much darker in color
than those I had for cutting. This, how-






