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INTRODUCTION

Although opinions vary among scholars, the fissure contents have
hitherto been considered to consist of such substances as food debris [2, 15,
16}, bacterial colonies {61, dental calculi [5, 17, 191, thickened cuticule
[13] or calcified microorganisms {11, 18]. There also are views [8, 12]
that the fissure contents differ from tooth to tooth and that they sometimes
are made up of food debris and at other times of bacterial colonies, calculi
or the residue of enamel organ.

Also, in 1966 Awazawa [1] electron microscopically observed the
fissure contents of erupted teeth and reported the fissure contents consisted
of hypomineralized enamel. Following this report, GWINNETT (1966) [10}
also reported that the fissure contents of erupted teeth consisted of hypo-
mineralized enamel as a result of his observations using a polarizing
microscope. SOBUE and his collaborators (1974) {20} examined the fissure
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Histology of the fissure contents

The sulci in the charts were then partially painted in different colors

e according to the classification of their cross-sectioned patterns. Moreover,

for each tooth, the ratios of the patterns of the cross-sectioned sulci were
obtained as against the total number of each pattern of transversely sectioned
sulci and also an examination was made as to what distribution could be
seen with regard to the four patterns.

All the replicas were obtained from the ground surfaces after each of
the cross-sectioned sulci was etched with 0.05 percent hydrochloric acid for
15 seconds. In obtaining the replicas, acetylcellulose film was used and, as
for the solvent of acetylcellulose film, methyl acetate was employed.

In conducting the electron microscopic observation, chromium was first
shadowed on the replicas and then carbon was evaporated on them.

RESULTS

A. Replicas obtained from the cross-sectioned sulci in the completely impacted
teeth.

1) Light microscopic aspects of the contents in the sulci.

The replica findings of the perfectly impacted third molars and first
premolar were as follows :
a) fissures in which the contents were filled up (Fig. 1);
b) fissures in which the contents were limited in small size (b and d in
Fig. 2; a and b in Fig. 3; b, ¢, e and f in Fig. 4);
c¢) fissures in which no contents were observed (c in Fig. 2; d in Fig. 4);

d) grooves (a in Fig. 2; a in Fig. 4).

2) Whole aspects of fissure contents.

The contents that filled the fissures had forms conforming to the
fissures (Fig. 1). On the other hand, the contents seen localized in a small
amount in the fissures were in varying sizes with a circular (Fig. 3) or irregular
form (b in Fig. 2; c¢ in Fig. 4), sometimes seen lined up in a serrated form
(d in Fig. 2) and attached to the fissure walls. Some appeared as a bridge
between the left and right walls of the fissure (d in Fig. 2; e in Fig. 4).

B. Fissure contents of completely impacted teeth in the ground sections and
the replicas as observed light microscopically.
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Histology of the fissure contents

to go beyond subjective observation about the structure of the fissure contents.
That is, the fissure contents sometimes appeared to resemble the enamel
contour in the vicinity of the fissure wall (a and b in Fig. 1) or, at other
times, seemed similar to food debris.

C. Electron microscopic findings of the fissure contents in completely
impacted teeth.

As a result of electron microscopy the fissure contents were found to
be hypomineralized enamel (Figs. 5 and 6) and furthermore, this hypo-
mineralized enamel had a distorted structure. For that reason, the enamel
rods were partially constricted and narrowed. In many cases rods were seen
irregularly arranged and often curved abruptly as indicated by an arrow
in Fig. 5. In the hypomineralized enamel, portions that appeared fairly smooth
and short of inorganic crystals were often scattered (Fig. 6).

D. Pattern distribution of the cross-sectioned occlusal sulci in the completely
impacted teeth.

The pattern classification of the cross-sectioned sulci is as shown in the
occlusal model picture of each of the feur teeth in Fig. 7.

In these observations, because of grinding both from mesial and distal
sides of the teeth, there were not a few distribution areas of sulci running
parallel to the ground surfaces of tooth substance in which the cross-sectioned
sulcus patterns could not ke obtained and remained unclear. Hence, given
only these results of examinations, it is not possible to refer to the whole of
the distribution area of the occlusal sulci. However, the examination made
within the ranges studied suggested :

a) grooves without any contents;

b) fissures (fissured grooves) in which a small amount of contents were
observed localized in small size within the fissures were seen distributed
in the largest number, which was followed by c);

c) fissures without any contents;

d) fissures filled with contents were seen distributed in the smallest number.

As well, as may be seen in Fig. 7 with regard to the four cross-section
patterns of occlusal sulci, no such tendency was seen as that there were
fissures and grooves that showed a peculiar type of distribution or that some
of the fissures and grooves were found in certain locations in the distribution
area. That is, the four different types of cross-sectioned fissures and grooves
showed different types of distribution in each tooth.
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Fig. ~
The distributions classified by patterrs of cross-sectioned occlusal sulci in four complerely
impacted third molars. Widely disiributed are the grooces tblues and the fisiures with
small amount of contents t(greeni. On the other hand. a relatively limited distribution is
seen in the case of the fissures without any contents at all blackr and the fissures filled
up with contents tred). The shaded portions show that. because of both from the mesial
and distal sides of the teeth. the sulci in those areas were almost parallel to the ground
surface and the cross-sections of them could not be obtained ar all.






Histology of the fissure contents

of X-ray microdiffraction and, believing that hydroxyapatite was originally
formed within the fissure contents, they confirmed that the fissure contents
consisted of hypomineralized enamel.

As to the mechanism by which the hypomineralized enamel was formed
in the fissure, SOBUE et al. explained as follows. The fissure contents of an
unerupted tooth were located in an environment of deep enamel and there-
fore it might be supposed that the intake did not easily occur of such elements
as Ca and P from the tissue adjacent to the fissure. For this reason, there
was a high possibility that it was difficult for the final maturity of minera-
lization to be brought about to the enamel formed wihin the fissure. Thus
SOBUE et al. said that immature enamel would be inevitably formed judging
from the viewpoint of the formation of fissure contents and crystallite
growth.

Also, according to SOBUE et al., it was difficult to establish that Ca, P,
etc. were supplied from the side of the pulp to the enamel within the fissure
even after the eruption of teeth, and there was a possibility that the enamel
matured by coming into contact with saliva.

SOBUE et al., also, observed that the enamel of the fissure contents
of unerupted teeth was of poor mineralization and, moreover, that the
running of enamel rods was irregular. This disorder of crystallite formation
in the enamel within the fissure was considered as being due to a lot of
lattice uniformities in apatite crystallites resulting from excessive packing
of the crystallites within the fissure, and due to the subsequent delay in the
growth of crystallites.

GLAS (1962) [9] mentioned that the lattice defects of apatite crys-
tallites might be brought about by strain caused by mechanical stress which
came from the dense packing of crystallites in the stage of enamel formation,
and subsequent delay of the crystallite growth was seen in the direction of
a-axes of crystallites.

According to SOBUE et al., with regard to the crystallinity of apatite
crystallites in the enamel within the fissure, as compared with the normal
enamel, no difference was noticed in the direction of a-axes of crystallites.
From this, they said that there would be no further crystallite grcwth in the
direction of c-axes but there was a possibility of crystallite growth being made
in the direction of a-axes.

Meanwhile, KATADA et al. (1982) [14}1, in order to find out the
mineralization degree of the enamel within the fissures of erupted tooth,
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It is a matter of common knowledge that completely impacted teeth
rarely erupt. In such a case, in the teeth (molars and premolars) concerned,
there can be seen widely distributed empty fissures and fissures in which a
small amount of hypomineralized enamel is localized. The present authors
believe that, in such teeth as mentioned above, fissure caries susceptibility is
much higher than in normally erupted teeth owing to the outcome of deep
invasion of foreign bodies into fissures.

CONCLUSIONS

Having investigated occlusal fissures and their contents in completely
impacted teeth by light and electron microscopy, some interesting results
have been obtained. That is, light microscopic observation of the cross-
sectioned fissures revealed as follows :

a) Some of the fissures were filled with contents.

b) Some had small amount of contents restricted to one or more spots of
the fissure walls.

c) Some had no contents and these fiscures were quite empty.

The minute structure of fissure contents could not be ascertained by
light microscopy and the observations made were considered subjective.
When observed electron microscopically, the fissure contents were found
to be made up of hypomineralized enamel.
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Histology of the fissure contents

La fine structure du contenu des fissures ne pouvait pas étre précisée au microscope
optique et l'interprétation ne peut qu’étre subjective.

Observés au microscope électronique, les dépdts comblant les fissures se sont avérés
étre de I'émail hypominéralisé.
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