Bull Group Int Rech Sci Stomatol et Odontol

Patho-morphological study of the supplemental groove
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SUMMARY

The following results have been obtained in consequence of patho-morphological examination regarding
the supplemental groove.

1. Light microscopic observation of cross-sectioned supplemental grooves revealed that most of them were
shallow in the form of plate or bowl. Some of the supplemental grooves had contents not described in the
past and the structure of the contents was not clear under a light microscope. The contents were found in
22% of the supplemental grooves examined.

2. The contents in supplemental grooves which were confirmed under a light microscope were found to
consist of enamel itself when examined by means of an electron microscope. Microhardness measurements
of this enamel showed less than one third the values of normal enamel. By means of microradiography, it
was established that radiolucency of this enamel was, for the most part, much higher than normal enamel.

3. It was ascertained that enamel with low hardness and high radiolucency constitutes the contents of sup-
plemental grooves. Judging from its tissue properties, the contents were believed to be susceptible to
attack by caries. This view was supported by the results of an investigation of caries sites in supplemental
grooves.
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RESUME
L’examen morpho-pathologique de sillons surnuméraires a donné les résultats suivants:

1. En coupes transversales observées en microscopie classique, les sillons surnuméraires apparaissent peu
profonds, en forme d’assiette ou de coupe. Dans certains, on trouve un contenu, non encore décrit dans la
littérature et dont la structure n’apparait pas nettement en microscopie classique. On trouve ce contenu
dans 22 % des sillons surnuméraires étudiés.

2. Etudié en microscopie électronique a transmission, le contenu des sillons surnuméraires apparait fait
d’émail. Les mesures de dureté indiquent pour cet émail des valeurs inférieures d’un tiers a celles de ’émail
normal. La microradiographie montre que cet émail est, en général, beaucoup moins radiodense que
I’émail normal.

3. Etant donné que le contenu des sillons surnuméraires s’est révélé étre un émail de faible dureté et de fai-
ble radiodensité, on peut considérer que, par ses propriétés tissulaires, cet émail est sensible a I'attaque
carieuse. Cette hypothése est corroborée par les résultats de I’étude des sites carieux dans les sillons surnu-
méraires.

MOTS-CLES:

Contenu du sillon - Caries initiales - Sillon surnuméraire - Microscopie classique - Microscopie électronique a
transmission
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supplemental grooves were used for the size measure-
ment of the groove contents. For this, a stereoscopic
microscope with an ocular micrometer was used. Also,
by means of Soken Sofron SRO-M40 type
microradiography device, contact microradiography of
supplemental grooves was conducted. Additionally
there were prepared ground sections of 12 teeth in
which small caries in supplemental grooves were
detected under the stereoscopic microscope and were
observed with light microscopy after staining with
hematoxylin and eosin.

RESULTS
1. Light microscopy of the supplemental groove.

A light microscopic observation of both the replicas
and ground sections of teeth revealed slight differences
in depth among cross-sectioned supplemental grooves.
This observation proved the supplemental groove to
be a shallow depression in the enamel and sometimes
the supplemental grooves were so entirely filled with
contents that no space was left (Fig. 1). Contents were
observed in 22% of the supplemental grooves

(Tab. II).

The location of the contents in the supplemental
groove was not fixed, but in most cases they were
restricted to one place or to several spots of the groove.
Even in places where the contents spread most widely,
they occupied only one third of the entire length of the
groove.

In the ground sections stained with hematoxylin and
eosin, portions of the contents did not show any
affinity for the dye-stuff, others showed either a strong
or a weak affinity for hematoxylin or eosin (Fig. 2).

TABLE II.

Number of supplemental grooves with contents in premolars and
molars.

Nombre de sillons surnuméraires avec un contenu dans les prémolaires et les
molazres.

Tooth Number of supplemental grooves
with contents

4 6/44 (13.6%)
4 6/33 (18.2%)

Premolars s 10/38 (26.3%) 33/155 (21.3%)
5 11/40 (27.5%)
6 8/28 (28.6%)
6 8/30 (26.7%)

Molars 7 3/25 (12.0%) 26/113 (23.0%)
7 7/30 (23.3%) )

Total 59/268 (22.0%)
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Although the tissue structure of the contents could not
be established, wherever there were contents, they
densely occupied the entire depth of the supplemental
groove (Figs. 1-3).

2. Microhardness of the supplemental groove

Since the size of the contents was extremely limited in
the transversely sectioned supplemental groove,
microhardness measurements were done only at the
center of the respective contents (Tab. III). The
average value of the microhardness of the contents was
91, whereas that of the enamel around the groove wall
was 292. That is, microhardness of the contents was
less than one third of the microhardness of enamel.

TABLE III.

Microhardness (Vickers hardness) values of contents in supplemental
grooves.

Coefficients de dureté (Vickers) du contenu des sillons surnumeraires.

Tooth Number of supple- M + SD
mental grooves
4 6
4 6
9 + 37.7
Premolars s 10 859 + 3
5 11
90.5 + 34.2
6 8
6 8
Molars 7 3 93.0 + 324
T 7

3. Microradiography of the supplemental groove.

Fig. 3 shows the microradiographic aspect of a cross-
sectioned supplemental groove. Throughout the con-
tents, there are parts where radiolucency is about the
same as dentin or higher but in the upper half of the
contents, radiolucency is about the same as that of
enamel.

4. Electron microscopy of the supplemental groove

Examined with TEM, a relatively large number of sup-
plemental grooves had a groove wall consisting of
almost normal enamel (Figs. 4, 7, 9). In some cases
however the groove wall was composed of rodless
enamel. On the other hand, contents of the sup-
plemental groove were made up of a mixture of
enamel with rods and rodless enamel (Figs. 4-10). A
structural continuity was found between the part with
enamel rods and the rodless part, and it has been
established that the rodless part was enamel.
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left on the enamel between the developmental lobes.
This is called a developmental groove. On the
occlusal surface of the lower first molar, for instance,
five developmental grooves are found, namely
mesial, distal, buccal, distobuccal and lingual.

The more perfect the coalescence is between the
developmental lobes, the shallower and less distinct a
developmental groove becomes. If the coalescence
between the developmental lobes is imperfect, a
developmental groove created between the develop-
mental lobes deepens, forming a fissure. In the den-
tin, in contrast, there i1s no trace of coalescence be-
tween the developmental lobes. Besides these, within
the area of each developmental lobe, a linear depres-
sion is often found, branching out from the
developmental groove. This is called the supplemen-
tal groove. The above-mentioned is the basic view of
the developmental groove and supplemental groove
held by Black (1894, 1977) and Diamond (1929).

According to Black (1894, 1977), the supplemental
groove is a groove attached to the developmental
groove and is a very shallow and linear depression in
the enamel. Usually, the base of this groove is
semicircular and smooth. These characteristics lead
to the conclusion that the supplemental groove is
quite different from the developmental groove. Sup-
plemental grooves are often described as mere
wrinkles on the enamel surface and regarded as part
of those wrinkles, which, however, is wrong. The
location and shape of the supplemental groove are
always fixed, and such a groove contributes in part to
the formation of the typical shape of a tooth. Black
believes that the supplemental groove is usually
shallow and forms no fissure.

Diamond (1929), on the other hand, holds that sup-
plemental grooves are seen as plural fine grooves
branching out from the developmental groove and
are found on the occlusal surface of premolars and
molars or on the lingual surface of the upper anterior
teeth, and that supplemental grooves often disappear
as a result of wear of the enamel surface.

The morphological view of the developmental
groove and of the supplemental groove held by Ono
(1919) almost exactly meets that of Black. Ono
believes that as far as the supplemental groove is con-
cerned, a linear depression is formed within an area
of a developmental lobe. There are triangular
grooves that appear on the molar cusp and some
unusual grooves are found on the lingual ridge of the
anterior tooth. These are also called supplemental
grooves. Usually, the supplemental groove 1s
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shallower than the developmental groove, but it is
also not unusual to find supplemental grooves which
are as deep as developmental grooves. According to
Ono (1919) the supplemental grooves are usually
connected with a developmental groove, and this is
particularly true of a triangular groove.

According to Wheeler (1940), the supplemental
groove, like the developmental groove, is a linear
depression on the enamel surface, but the supplemen-
tal groove, which has branched out from the
developmental groove, is considered to be different
from the developmental groove.

Zeisz and Nuckolls (1949) maintain that the sup-
plemental groove lags behind the developmental
groove in 1mportance and that the difference be-
tween them is that the base of a supplemental groove
is rounded U-shaped, and also, that the supplemental
groove does not form a boundary between
developmental lobes.

As can be seen, the researchers mentioned above
hold approximately the same views regarding the
developmental groove and the supplemental groove.

The developmental groove is frequently taken up as
a subject of pathological or macro-morphological
study, whereas the supplemental groove has seldom
been studied in the past. The reason for the eager
interest toward the developmental groove is that it is
the part of enamel most susceptible to carious attack
(Bodecker, 1926a,b; Hyatt. 1923a-c, 1927).

The supplemental groove, on the other hand, is very
shallow and shows neither stagnation nor accumula-
tion of food debris. It is therefore believed that it 1s
seldom attacked by caries (Black, 1894, 1977;
Bodecker, 1926a,b; Diamond, 1929; Hyatt, 1923a-c,
1927).

Fissures (fissured developmental grooves), which
originally came under the category of developmental
grooves, are remarkably deep depressions in the
enamel and occupy a large portion of the distribu-
tion area of the developmental groove. It has also
been established by the above-mentioned researchers
that fissures contain foreign bodies consisting of food
debris, germs, etc. In contrast, such contents have
not been found in supplemental grooves.

In the present study, however, light microscopy
allowed to show that some of the supplemental
grooves were filled with contents. The frequency of
their occurrence differed between premolars and
molars, but 22% of the supplemental grooves
observed had such contents. The contents detected
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