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There are still many problems to be solved before the pathology
of the earliest stages of the carious process is understood. One of
the most discussed questions is the mode of entry of the lesion
through the surface zone. As is well known, the earliest changes
of the enamel are clinically observed as white spots with lost
transparency within the enamel. Clinical and histological obser-
vations of the initial lesion make it clear that this phenomenon
occurs within the enamel while the surface zone apparently re-
mains intact.

Ground sections observed with transmitted light show that in
these early carious lesions of the enamel both the striae of Retzius
and the cross-striation of the enamel rods become more pro-
nounced. The strine of Retzius and the cross striation of the
enamel rods are due to the mineralization pattern of the enamel
and changes in their appearance in the early carious lesion em-
phasize a change in the degree of mineralization.

A similar change of the microscopical pattern can be caused by
exposing intact teeth in vitro to mineral withdrawing agents (Pig-
man & Sognnaes 1955, Hals et al. 1956, Soni & Brudevold 1960).

Soni & Brudevold (1960) showed that a “softened” zone pro-
duced in vitro may penetrate as far as one thousand microns into
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the enamel and despite this demineralization, a thin zone along
the tooth surface remained surprisingly intact. This reduced sol-
ubility of a thin superficial layer of the tooth might have several
possible explanations. One is that a much higher fluoride con-
centration is found within the external enamel layer. (Brudevold,
1960). Another explanation of the resistance of the surface layer
is said to be the concentration of organic material. Aceording to
Schiile (1960, 1961, 1962) the enamel surface is at all ages largely
covered by a thin organic membrane. From the developmental
aspect this enamel cuticle is subdivided into (a) the ameloblast
cuticle, (b) the epithelial cuticle, and (¢) the exogenous aquired
pellicle. Schiile (1963) further demonstrated that the resistance
of the enamel cuticle to cariogenic agents could be explained by
its composition. The enamel cuticle of cellular origin probably
consists of keratin which is highly resistant to acid.

The stage at which changes in the superficial layer of the tooth
surface becomes histologically identifiable has not yet been pre-
cisely defined. Keil (1949) and Darling (1956) investigating
ground sections found that the enamel cuticle over demineralized
zones was unchanged. Bhussry & Bibby (1957) showed that the
brown discoloration in teeth of elderly persons is partly due to
changes in the organic matter of the surface enamel. According
to Gustafson (1957) changes in the enamel cuticle do not occur
before dissolution of the underlying enamel causes a breakdown
in the organic matrix.

Almost all workers in the abundant literature on the patho-
logical changes occurring during the earliest carious attack have
utilised longitudinal and transverse sections of the enamel with
different microscopical methods. These comprise incident, trans-
mitted and polarised light, dark-field illumination, microradio-
graphy and microhardness tests.

It is important to answer the question of when an early lesion
may be histologically observed as a change of the normal ap-
pearance of the tooth surface. This cannot be done satistactorily
with any of the previously deseribed methods.

Using the replica technique, first described by Wolf (1940)
and later improved by Scott & Wyckoff (1946) it should be pos-
sible to demonstrate the finest changes in the surface area in an
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early carious attack. Scott & Wyckoff (1949) described the ap-
pearance of the tooth surface in cases of carious lesions, when
there was already a breakdown of the surface zone, and similar
studies have been performed by Takuma (1955) using electron
nicroscopy.

Sognnaes (1962) suggested that the surface replica technique
should be combined with ground sections to study incipient ecari-
ous lesions. Such comparative studies do not seem to have been
published, but are surely of great importance with a view to ob-
taining a clearer understanding as to changes occurring in the
surface area.

In the present investigation an attempt was made to estimate
the depth of the incipient carious lesion as observed in ground
sections in transmitted light (“profile pictures™) and to compare
this with the surface appearance of the same incipient carious
zone as observed in shadowed replicas (“en face pictures”).

MATERIAL AND TECHNIQUES

Twenty teeth were collected from the Orthodontic Department,
Royal Dental School of Malmd, Sweden. The teeth were premolars
which had been extracted for orthodontic reasons, the areas of
interest being the proximal surfaces showing white spots. All the
surfaces exhibiting an actual opaque area within the enamel, were
hard to the probe and glossy and did not show any clinically
observable surface breakdown. These teeth were assigned to
Group I. Ten teeth from patients above 50 years of age were re-
cieved from the Oral Surgery Department, Royal Dental School
of Malmé. These teeth, mainly premolars, showed proximal sur-
faces with wide dark brown areas but no clinically observable
loss of tooth substance due to caries. Some, however, had easily
observable wide contact facets. Those teeth were assigned to
Group II. Prior to any investigation each individual tooth surface
was photographed using black and white filmn.

Replicas of the actual area were taken and placed on slides
in the correct position. The cleaning of the tooth surface before
the replica taking will be described later.

The following is a short description of the interpretation of the
replica:
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On inspection of the replica under the microscope alternating
dark and light portions are seen. All parts facing the wire fila-
ment during shadowing are dark, all the others are light. The
replica therefore gives a clear and detailed image of the relief of
the tooth surface. The collodion film is always placed with the
incisal or occlusal part towards the short edge of the slide and
this end is placed towards the wire filament during shadowing.

If a replica is photographed and a copy made of the negative
film, the copy will show the same picture as one sees on inspec-
tion of the replica in the microscope. To facilitate interpretation,
the photograph may be regarded as the tooth surface. The photo-
graphic copy is placed so that light appears to fall into the pic-
ture antero-posteriorly from above the observer. In this way a
furrow, for example, or a scratch in the tooth surface, will appear
as a furrow to the examiner (see Fig. 17). In the present in-
vestigation all photographs and figures were placed in this way.
The incisal or occlusal parts of the replica are thus always upper-
most in the illustrations. For a complete description of the pre-
paration, orientation and interpretation of replicas the reader is
referred to Mannerberg (1960).

In some cases the outer border of the white spot was marked
with an instrument (described by Mannerberg, 1960) in order to
make it possible to orientate and observe microscopically on the
replica the very area with the white spot and the adjacent area
for any differences in appearance.

After the replica of the actual area had been taken, a ground
section was made through the white spot area. Of half of the
teeth in Group I and of all teeth in Group II transverse sections
were made. Of the remaining teeth in Group I longitudinal sec-
tions were prepared.

Care was taken to prepare the section through the contact area
if one existed.

All ground sections were embedded in Canada-balsam,

The replicas and ground sections were photographed at the
same magnification. A scale was put on the photographs accord-
ing to a method described by Mannerberg (1960). The “en face”
and “profile” pictures of the same teeth were placed side by side
-and compared.
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RESULTS

On the basis of the chart filled in for each tooth, the replica
findings and ground section findings could be tabulated and com-
pared from different points of view. The results of the compari-
sons are given in Table I and Figs. 5—26. Table I is based on
thirteen teeth from Group I (Nos. 1, 2, 3, 4, 10, 11, 13, 14, 15,
22, 26, 27, 28) and three teeth from Group IT (Nos. 5, 6, 9).

In the aclual opaque area five types of surface appearance
could be differentiated in the replica study.

Type 1. The original tooth surface appearance with marked
perikymata pattern and well observed prism ends. Fig. 1.

Type 11. A tooth surface with marked perikymata pattern but
with the prism end openings barely discernible or diffuse in small
areas. Fig. 2.

Type 111. A tooth surface with loss of the perikymata pattern
and prism end openings in small distinct areas. In other parls no
changes of the pattern were observed. Fig. 3.

Type IV. In some parts the replica showed no tooth structures
but the surface had a granulated appearance. Fig. 4.

Type V. In the contact area the typical tooth surface structures
were lost due to the mechanical wear, and the replica showed a
flat surface with little differentiation. Fig. 5.

The different types of tooth surfaces will be discussed later.

It may be seen from Table I that six cases in Group 1 showed
no change in the typical tooth surface appearance as observed on
the replicas, namely Tooth No. 1, No. 10 (outside ihe contact
area), No. 13, No. 22 (outside the contact area), No. 26 (outside
the contact area), and No. 27 (outside the contact area).

The deepest penetration of changes in the enamel in these teeth
as noted on the ground sections is 200, 200, 150, 250, 300, and 250
microns, respectively.

In five teeth from Group [ (Nos. 2, 3, 4, 11, and 14) the prism
end openings are diffuse in some parts, which may indicate that
an alteration of the tooth surface structure has occurred. In these
cases the deepest structural alterations in the histological sec-
tions reached 275, 400, 400, 500, and 500 microns, respectively.



Table 1

Data on teeth examined by means of shadowed surface replicas and ground

sections.

Group I

Tooth No.

Clinical appearance of
opaque area

Appearance of opaque area as
observed on the replica

Appearance of opaque
area as observed on
ground section

Deepest pene-
tration observed
on ground
section

1
(Figs. 6, 7)

Circular distinct opaque
area, 1.0 mm in diameter

Perikymata pattern without
changes, prism end openings
clearly visible. T'ype I surface

Transverse section
Zone 1

200 microns

2 Circular distinet opaque Perikymata  pattern without Transverse section 275 microns
area, 2 mm in diameter changes, prism end openings in  Zones I, I, III
some parts barely discernible.
Type II surface
3 Oval distinct opaque area, Qutside contact area: Periky- Transverse section Qutside contact
3 mm in length, 2 mm in mata pattern without changes, Outside contact area: area: 400 mier.
height. Within opaque prism end openings in some Zones I, II, III Within contact
area contact area with parts barely discernible. Type II  Within contact area: area: 200 micr.
transparent appearance surface. Within contact area: Zomne I
no perikymata pattern, no prism
end openings. Type V surface
4 Circular distinct opaque Perikymata pattern  without Transverse section 400 microns
area, 2 mm in diameter changes, prism end openings in  Zones I, II, III
some parts only just discernib-
le. Type II surface
10 Oval opaque area with dif- Qutside contact area: Periky- Transverse section Outside contact

fuse borders, 3 mm in
length, 1.5 mm in height.
Within opaque area con-
tact area wlith iranspagent
appearance

mata pattern without changes,
prism end openings clearly vi-
sible. Type I surface

Within contact area: No periky-
mata pattern, no prism end
openings. Type V surface

Outside contact area:
Zone 1
Within contact area:
Zone 1

area: 200 micr.

Within contact
area: 100 micr.
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Finally, in two teeth from Group I, viz. No. 15 (facially and
lingually to the contact area) and No. 28 (outside the contact
area) the perikymata pattern and prism end openings had wholly
or partly disappeared. The deepest alterations in the histological
sections were 600 and 500 microns, respectively.

In the three teeth in Group IT no prism end openings were
visible according to the replicas. The perikymata pattern was
seen in some parts and in some parts a type of tooth surface re-
ferred to as Type IV. In all these cases the alterations in the
histological seetions had penetrated down to 1000 microns. The
Type IV surface was also observed in two teeth in Group I, viz.
No. 15 and No. 27.

The results show that in teeth from young people with an
opaque area, the first change in the appearance of the tooth sur-
face was observed on the replica when the demineralized zone
was 275
of the same part of the tooth. In three teeth (from elderly people)
with brown discoloured areas (but with no clinically observed
loss of tooth substance due to caries) the typical surface struc-
tures were usually lost and the alterations were 1000 microns
deep.

500 microns deep, as measured from the ground section

DISCUSSION

Due to technical difficulties in replica taking and the produc-
tion of ground sections only 16 teeth out of 30 were finally ac-
cepted for tabulation.

Replicas will often show folds due to the curvatures of the tooth
surfaces. There is, however, no difficulty in identifying this type
of artifact. Typical folds are seen in Figs. 6 ¢ and 10c.

Before the replica is taken the tooth surface must be carefully
cleaned without causing mechanical damage. As soon as possible
after extraction, the tooth is sprayed with distilled water and
cleaned with a soft dental prophylaxis brush and 3 per cent
hydrogen peroxide. The tooth is then sprayed again with distilled
water and dried with compressed air.

Bergman has recently (1963) published an interesting report
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showing that enamel fluid may spontaneously appear on the sur-
face of extracted teeth.

It might be presumed that the enamel fluid could penetrate the
surface zone of the tooth and alter the surface appearance during
the replica taking. The replica taking lasts about five minutes
before which the surface, as mentioned, is completely dried with
compressed air. No small droplets are observed on the replica
after such a short time. The author has, however, observed similar
droplets if the replica taking is prolonged.

Clinically, the simplest elassification of caries is (1) incipient
caries with an intact surface and (2) with a break in surface
continuity. While the cavity is the most obvious manifestation of
a carious lesion, deviations from the normal translucent tooth
colour, viz. opaque areas, are an even earlier diagnostic guide. In
teeth from elderly people such opaque areas are seldom seen bul
the enamel may aquire a dark brown colour in contrast to the
yellowish colour of the sound enamel. It may be suggested that
these dark brown areas are arrested carious lesions.

The replicas all showed proximal tooth surfaces without
scratches of any kind, which means that the teeth had not heen
damaged by mechanical impact. Exceptions of course were the
contact areas appearing on some of the teeth.

Different types of tooth surface

The term “perikymata” has been used in a way in the literature
that may give rise to misinterpretation. It has been used by some
authors (Wolf, 1940; Orban, 1954) to designate the ridges and
by others (Gustafson, 1945; Scott, 1952; A.-G. Gustafson, 1959)
to designate the grooves observed on the tooth surface between
the ridges. When the term perikymata is used in this paper it
refers to the ridges.

The perikymata pattern, i.e. the ridges, is especially well ob-
served in Fig. 1 b. No definite structural details can be observed
on the ridges. It seems possible that the original organic cuticle
is especially thick in this part. In the grooves fine pits are seen.
These pits vary in size and distribution from tooth to tooth and
from surface to surface and may probably be regarded as breaks
in the organic cuticle disclosing the underlying enamel prisms.
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Type 1

In this investigation, tooth surfaces without observable da-
mage of prism end openings or perikymata pattern were called
Type [ surfaces (Fig. 1). Demineralisation of the enamel is a
sequela of acid formation in the plaque material. The acid dif-
fuses through the minute portais of the surface — probably the
prism end openings — without damaging the original organic
cuticle. In this way the enamel may be demineralised 200—300
microns deep, as is observed e.g. in Fig. 7 b, without damaging
the normal tooth surface appearance as observed on the replica
(Fig. 7 a).

It is probable that in cases showing Type I surfaces re-miner-
alisation or rather re-calcification of the inner parts of the enamel
may occur through diffusion from the saliva which is super-
saturated with calcium salts,

This may occur under “favourable circumstances”, favourable
circumstances meaning that the surface is kept clean instead of
being covered with plaque. In this way diffusion between the
supersaturated saliva and the enamel fluid could result in a re-
calcification instead of demineralisation. The composition of the
enantel fluid will thus depend upon the conditicns on the tooth
surface, because the enamel fluid is in dynamic equilibrium with
the saliva. This is the Andresen (1921) re-mineralisation theory.
He found that under certain circumstances incipient caries may
“heal”.

Type 11

The first sign of a change in the appearance of the tooth sur-
face is manifest when the prism end openings are only just dis-
cernible. During the preparation for replica taking it was some-
times hard to remove the plaque from the fine details in the
grooves. In limited areas the plaque material may be retained and
interfere with the shadowing. It is also possible that in vivo the
plaque material is more easily retained in the grooves and that
the earliest surface alterations are to be found there.

A tooth surface which in some places showed areas with barely
discernible prism end openings was called a Type Il surface
(Fig. 2). The fact that in all cases where Type II surfaces were
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observed the alterations in the enamel according to the ground
sections had penetrated deeper than in case of Type I surfaces,
might mean that discernible prism end openings is the first sign
of a damaged organic cuticle possibly due to proteolytic processes.

Type 111

When, according to the replica, the prism end openings and the
perikymata pattern were lost in the actual area, the case was re-
ferred to as Type IIl. This is characterized by a breakdown of the
surface zone and a loss of tooth substance including a real altera-
tion of the tooth surface appearance as distinct from Type I and
Type II surfaces. In the Type III cases the ground section showed
histological enamel alterations to a depth of between 600 and 300
microns (Teeth Nos. 15 and 28, Figs. 15 and 23, respectively). It
should be emphasized, however, that in these cases no changes
could be observed in the outer profiles of the enamel in the ground
sections even though the surface changes according to the replicas
were well documented.

In the case of Type III surfaces it seems likely that a recalci-
fication of the inner parts of the enamel might occur under
similar circumstances as mentioned above under Type I sur-
faces, i.e., that the surfaces are kept clean making it possible
for the super-saturated saliva to diffuse into the enamel and de-
posit calcium salts there.

One thing is clear, however. The original tooth surface appear-
ance will never be "’repaired” (restored) in Type III surfaces. The
prism end openings and the perikymata pattern cannot be re-
stored.

Type IV

The changes in tooth surfaces in cases of intensive mechanical
wear and tear through a long sequence of years were demon-
strated by Mannerberg (1960) and it was suggested that after
mechanical injuries the tooth surface will be covered by a pre-
cipitation from the saliva.

Wolf & Neuwirt (1941) and Mannerberg (1962) also showed
that after a serious chemical attack by acid, a precipitation occurs
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on the surface. This can be observed on replicas taken at inter-
vals.

If a chemical attack resulting from bacterial activity in the
dental plaque stops as a consequence of the surface being kept
clean, it is possible that on a Type Il surface a precipitation
from the saliva may occur both on the tooth surface and inside
the enamel.

Under such circumstances the author suggests that the term
”tooth surface” is a more adequate name for the surface of the
crown than “enamel surface”.

The Type IV tooth surface (Fig. 4) has no prism end openings
or perikymata pattern but a “granulated” appearance. The latter
is probably typical of arrested caries and caused by a precipita-
tion from the saliva as described above.

In this investigation such a surface appearance was found in
all three cases in Group II (i.e. teeth from elderly people, Nos. 5
and % — Figs. 25 and 26 respectively — as well as in Tooth No. 6)
and in two cases in Group I (Teeth Nos. 15 and 27 — Figs. 15b
and 21 a, respectively).

Type V

Finally, the surface observed in the contact area was classed as
Type V (Fig. 5). The surface is rather flat without any struec-
tural detail except small mechanical scratches.

In the investigation of the histological sections, zones with dif-
ferent appearance can be observed. It is generally accepted that
this differentiation refiects an uneven distribution of the mineral
pattern. To what extent this uneven distribution reflects de-
mineralisation or re-mineralisation in the zones is a matter for
speculation. The three zones referred to in this study are the first
three zones described by Gustafson (1957).

The first zone is transparent in transmitted light. The second
zone is dark, and the third zone is transparent. It was suggested
by Nishimura (1926) and by Gustafson (1957) that the increased
solution of minerals, which have been initially dissolved within
the enamel, later precipitate when the enamel fluid becomes su-
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persaturated. This theory has been disagreed to by others (Dar-
ling, 1958, 1961) and should be the object for further investiga-
tion.

Where the ground sections passed through the contact area,
zones I, II, and IIl were observed outside the contact area but in-
side the contact area only zone I was observed (especially well
demonstrated in Figs, 12 and 14). The explunation of this state
might be that due to mechanical wear, cleansing of the contact
area was sufficient and the carious attack was thus prevented
here while it proceeded in the surrounding area.

As may be seen from Table I and the illustrations, alterations
in the structure of the tooth surface start earlier in cases of in-
cipient caries than has been suggested. When the alterations in
the enamel (according to the ground sections) were 275-—300
microns deep, alterations were ohserved in the appearance of the
prism end openings and perikymata patterns.

Sognnaes (1962) raises the interesting question whether or not
saries susceptibility is related to some pre-existing inadequacies
in microstructure stemming from incomplete development. As far
as the present author has observed from the microscopical study
of shadowed replicas, no speeial irregularities in the appearance
of the tooth surface could he related to Lhe incipient caries lesion.
It is, however, possible that an electron microscopie investigation

jo

might reveal new information. It is also possible that enamel
guality, i.e. the homogeneity of mineralisation, is of greater im-
portance in caries susceptibility than varialions in structure of
the tooth surface.

SUMMARY

In this investigation the depth of the change in the mineralisa-
lion pattern was determined on ground sections from teeth with
incipient carious lesions. Before the ground sections were pro-
duced replicas of the actual tooth surfaces were made.

Comparison of the ground section (profile picture) with the
surface appearance (en face picture) of the same incipient cari-
ous lesion was then made. A series of thirteen teeth (from young
people), called Group I, were compared in this way.

In six teeth with a change in mineralisation patlern extending

23 — Aeta odont. seand. Vol. 22.
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to a depth of 150--300 microns into the enamel, as measured on
the ground sections, no changes of the normal tooth surface ap-
pearance were observed on the replicas of the actual regions.

The first sign indicating that an alteration of the surface ap-
pearance occurred was that the prisin end openings were diffuse
or only discernible in some areas. In these cases no change of the
perikymata pattern could, however, be observed.

In five teeth such changes in surface appearance were ohserved.
The c¢hange in mineralisalion patlern in these cases extended
275500 microns inlo the enamel as measured on the ground
sections,

In two teeth the prism end openings and perikymata patterns
had partly disappeared in the actual region, indicating that the
normal tooth surface appearance was eliminated. The deepest
alteration in the mineralisation pattern was 300 and 600 microns
in these cases.

In another series of three teeth (from elderly people), called
Group II, longitudinal sections were compared with the observa-
tions on replicas of wide, dark-brown arcas, (apparently arrested
:aries, bul without elinieally observable loss of tooth substance).
The ground sections revealed that the changes in mineralisation
pattern were 1000 microns deep. The "granulated appearance”
of the tooth surface in these cases was presumed lo indicate that
a precipitation of caleium salts from the supersaturated saliva

’

had occurred giving the impression of “repair” of the surface.
The investigation shows that the incipient caries attack does
not change the appearance of the tooth surface before the chunge
in mineralisation pattern is more than 300 microns deep.
The explanation may be that there exisls an organic cuticle
more resistant Lo the acid and/or inorganic surface layer with the
sae property.

RESUME
LESION DE LA CARIE INITIALE TELLE QU'ELLE APPARAIT SUR LES
REPLIQUES OMBREES (IMAGES DE FACE) ET SUR LES COUPES PAR
USURE (IMAGES DE PROFIL) DES MEMES DENTS
Dans cette ¢tude, la profondeur des modifications de la miné-

salisation a 61é évaluce sur des coupes par usure de dents pro-
sentant des Iésions de carie initinle. Avant les coupes par usure,
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des répliques de la surface des dents elle-inéme avaient été preé-
parées.

Des comparaisons enlre les coupes par usure (images de profil)
et laspect de la surface (images de face) des mémes Iésions de
carie initiale ont alors été faites. Une série de treize dents (pro-
venant de jeunes sujets), appelée groupe I, a été comparée de
cette manicre.

Dans six dents présentant une modification de la minéralisation
atteignant, suivant les mesures faites sur les coupes par usure,
150—300 microns a Vintérieur de P'émail, aucune modification
de Paspect normal de la surface de la dent ne pouvait étre ob-
servée sur la réplique de la région en question.

Le premier signe indiquant qu’une altération de lapparence de
la surface pouvait s’étre produite ¢tait un aspect diffus de ouver-
ture des extrémités des prismes, ou le fait que l'ouverture ne
pouvait étre discernée que dans certaines parties. Dans ces cas,
il n’était cependant pas possible d’observer de modifications du
dessin des périkymaties.

Dans cing dents il fut possible d’observer de telles modifica-
tions de Paspect de la surtace. Les modifications de la minéralisa-
lion, dans ces cas, atteignaient 275500 microns a 'intérieur de
Pémail, suivant les mesures faites sur les coupes par usure.

Dans deux dents Pouverture des extrémités des prismes el le
dessin des périkymaties avaient en partie disparu dans la région
considérée, Paspect normal de la surface étant ainsi altéré. La
modification de la minéralisation la plus profonde dans ces cas
¢tait & 300 et & 600 microns.

Dans une autre série de trois dents (provenant de sujets dgés),
appelée groupe 11, des coupes longitudinales ont été comparces
avec les observations faites sur des répliques de larges zones brun
foneé (carie arrétée, apparemment, mais sans perte de substance
dentaire observable &4 Pexamen clinique). Les coupes par usure
montraient que la modification de la minéralisation atteignait une
profondeur de 1000 microns. 1.’ "aspect grenu” de la surface de
la dent dans ces cas semblait indiquer qu’une préeipitation de
sels de calcium $’était produite 4 partir de la salive sursaturde,
donnant une sorte de “réparation” de la surface,

Cette étude monire que lattaque de la carie initiale ne modifie
pas Paspect de la surface de la dent avant que la modification
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de la minéralisation ait atteint une profondeur de plus de 300
microns.

Ce fait peut s’expliquer par lexistence d’une cuticule organique
plus résistante aux acides, ou d’une couche superficielle inorgani-
que ayant les mémes propriétés, ou bien par la présence simul-
tanée des deux.

ZUSAMMENTFASSUNG

FRUHSTADIEN DER SCHMELZKARIES BEOBACHTET AN REPLIKATEN
(EN FACE BILDER) UND SCHLIFFEN (PROFILBILDER) DERSELBEN ZAHNE

Das erste Karieszeichen im Schmelz tritt auf, wenn er seine
normale Transluzens verloren und ein kreideartiges Ausschen
angenomien hat. Es ist eine klinische Erfahrung, dass keine Ver-
inderung der Oberflichenstrukiur des Zahnes in diesem An-
fangsstadium zu geschehen scheini. Histologische Schliffe schei-
nen auch zu bestitigen, dass diese Verinderung im Mineralisa-
tionsmuster des Schmelzes innerhalb des Schmelzes geschieht,
wihrend die Oberfliache intakt verbleibt. Die interessante Frage,
wie tief die Verdnderung der Mineralisierung im Schielz einge-
drungen ist, bevor Veriinderungen an der normalen Oberfliche des
Zahnes histologisch beobachtet werden kdénnen, scheint nicht
klar beantwortet zu sein und kann knapp eine zufriedenstellende
Antwort alleine durch das Studium von Schliffen erhalten.

In dieser Untersuchung wurde die Tiefe der Veriinderung des
Mineralisierungsmusters im Schmelz an Schliffen von Zéhnen
mit typischen kreidigen Flecken gemessen. Bevor die Schliffe
angefertigt wurden, wurde das Aussehen der aktuellen Zahn-
oberflichen mit der Replikatmethode registriert. Der histolo-
gische Schliff (Profilbild) und das Replikat (en face Bild) des-
selben Initialstadiums der Karies konnten dann zusammengestellt
und verglichen werden. Eine Serie von 13 Zihnen (an jungen
Individuen entfernt), Gruppe I benanni, konnten auf diese Weise
verglichen werden.

An sechs Zahnen, wo die Verdnderung im Mineralisierungs-
muster des Schmelzes eine Tiefe von 130——-300 g, am Schliff ge-
messen, erreichte, konnte keine Veranderung der normalen Ober-
flichenstruktur des Zahnes am Replikatbild des aktuellen Ge-
bietes beobachtet werden.
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An den Replikaten von finf anderen Zihnen konnten Verinde-
rungen in der Oberflichenstruktur beobachtet werden. Das erste
Zeichen einer Veranderung der Oberflichenstruktur war, dass
die Prismaendoffnungen diffus oder nur erkennbar in gewissen
Teilen des aktuellen Gebietes waren. In diesen Fillen konnte
doch keine Verdnderung im Perikymatamuster beobachtet wer-
den. Verdnderungen im Mineralisationsmuster erstreckten sich
bei diesen bis 275—500 « in den Schmelz hinein.

An Replikaten, genomiuen an zwei Zihnen, waren die Prisma-
endéffnungen und das Perikymatamuster im aktuellen Gebiet
teilweise verschwunden, wus daraut deutet, dass die normale
Oberflachenstruktur des Zahnes zerstort war. Die Verianderung
im Mineralisationsmuster war in diesen Fillen 300 und 600 u tief.

An einer anderen Serie von drei Zihnen (von einem ilteren
Klientel), Gruppe II genannt, wurden die histologischen Schliffe
und die Replikale an weitgestreckten braunen Gebieten (wuahr-
scheinlich sogenannte "Kariesmarken”, chne klinisch wahrnehm-
baren Verlust an Zahnsubstanz) verglichen. Die Schliffe zeigten,
dass die Verinderung im Mineralisationsmuster in diesen Fallen
1 mm tiet war. Es wird angenommen, dass das granulierte Aus-
sehen der Zahnoberfliche in diesen Fillen auf eine “reparative”
Ausfillung von Kalziumsalzen, von dem iibersittigten Speichel
auf die Zahnoberfliche hin, zuriickzufiihren ist.

Die Untersuchung zeigt, dass der Kariesangriff wihrend seines
Initialstadiums nicht die Oberflichenstiruktur des Zahnes ver-
indert, wenn die Verinderung im Mineralisationsmuster eine
Tiefe von 300 « nicht iiberschreitet.

Die Erklirung kann sein, dass der Schmelz von einer orga-
nischen Kuticula bekleidet ist, welche einer Siureeinwirkung bes-
ser standhélt und/oder von einer anorganischen Schicht niit den
gleichen Eigenschaften bhedeckt ist.
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