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THE INCIPIENT CARIOUS LESION AS OBSERVED 
IN SHADOWED REPLICAS ('EN FACE PICTURES') 
AND GROUND SECTIONS ('PROFILE PICTURES') 
OF THE SAME TEETH 
bY 
F R I T Z  h I A S N E R B E R G  

There are still iiiany 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 iiiode of entry of the lesion 
through the surf:ice zone. A s  is well known, the earliest changes 
of the enamel are clinically observed a s  white spots with lost 
transparency within the enamel. Clinical and histological obser- 
vations of the initial lesion make it clear that this phenoiiienon 
occurs within the ennmel while the surfuce zone apparently re- 
mains intact. 

Ground sections observed with transiiiitted light show that in 
these early carious lesions of the enaiiiel both the striae of Retzius 
and the cross-striation of the enaiiiel rods beco~iie niore pro- 
nounced. The striae of Retzius and the cross striation of the 
enamel rods are  due to the miner:ilization pattern of the enamel 
nnd changes in their appearance in the early carious lesion em- 
phasize a change in the degree of mineralization. 

A siniilar change of the inicroscopical pattern can be caused by 
exposing intact teeth in uitro to n~inera l  withdrawing agents ( P i g -  
man & Sognnnes 1955, Hnls P t  (11. 1958, Soni & Rrudeiiold 1980). 

Soni & Rrrideuold (1960) showed that a "softened" zone pro- 
duced in iiitro may penetrate as far :IS one thousand microns into 
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the enamel :ind despite this deiiiineraliz:ition, a thin zone nlong 
the tooth surfuce reiiinined surprisingly int:ict. This reduced sol- 
ubility of a thin superfici:il layer of the tooth might have several 
possible explanations. One is that :I much higher fluoride con- 
centration is found within the external enamel layer. (Brutlauold, 
1960). Another explanation of the resistance of the surface layer 
is said to he the concentration of organic 1ii;iteri:iI. According to 
Schzile (1960, 1961, 1962) the en:unel surface is :it : i l l  ages largely 
covered by a thin organic ~nembrane.  Froin the developmental 
aspect this enmiel cuticle is subdivided into ( a )  the z\meloblast 
cuticle, (b) the epithelial cuticle, and (c )  the exogenous aquiretl 
pellicle. Schzila (1963) further demonstr:ited that the resistance 
o f  the enamel cuticle to c:iriogenic agents could be exp1:rined by 
its composition. The ewinel cuticle of  celluI:ir origin probably 
consists of keratin which is highly resistant to :wid. 

The stage at  which changes in the superficial Inyer of the tooth 
surface becoiiies histo1ogic:illy identifiable has not yet been pre- 
cisely defined. Kail (1949) and Darling (1956) investigating 
gr ou nd sect ion s f ou nd t h :i t the en :I in el c ti t icl e over deiiiin e r ;I 1 izetl 
zones was unch:inged. Rhussrg k Bibhg (1957) showed that  the 
brown discoloration in teeth of elderly persons is partly due to 
chmges in the organic ~nut te r  of  the surface en:iniel. According 
to Gustcrfson (1957 ) changes in the en:iniel cuticle do not occur 
before dissolution of the underlying enainel c:iuses a bre:ikdown 
in the organic matrix. 

Almost :ill workers in the ubundnnt literature on the pitho- 
1 ogicn 1 c ha n g e s occurring (1 u ring the en r 1 ie s L c:i r ici u s :it t ack have 
utilised lon$tudin:il and transverse sections o f  the en:riiiel with 
different ~nicroscopical methods. These coinprise incident, trans- 
mitted and polarised light, dark-field illuinination, microradio- 
grnphy and inicrolwrdness tests. 

It is iinportnnt to answer the question of when an early lesion 
inay be histologically observed a s  :I change of the norinal ap- 
penrance of the tooth si ir /me.  This  cannot be done s:itisf:ictorily 
with :iny of the previously described methods. 

Using the replica technique, first described hy Wolf (1940) 
and later illiproved by Scot t  & Wgckof f  (1946) it should be pos- 
sible to demonstrate the finest changes in the surface area in : in 
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early carious :ittack. Scott  h Wgckoff (1949 j described the ap- 
pear:ince of the tooth surface in cases of carious lesions, when 
there was illready a breakdown crf the surface zone, and siinilar 
studies have been perfornied by Trrl;iimcc ( 1955) using electron 
microscopy. 

Soynncies ( 1962) suggested that the sur fwe replica technique 
should be combined with ground sections to study incipient cnri- 
ous lesions. Such comparative studies do not seeiii to hare  been 
published, but are surely of great iniportance with :i view to ob- 
taining a clearer understanding :IS to changes occurring in the 
surface area. 

In  the present investigation :in attempt was iiiade to  estiiii:ite 
the depth of the incipient carious lesion :IS observed in ground 
sections in  transmitted light (”profile pictures”) and to comp:ire 
this with the surface appe:irance of the same incipient carious 
zone as observed in shadowed replicas (”en face pictures”). 

~ 1 . 4 T I S H I A L  A N D  TECHNIQUES 

Twenty teeth were collected from the Orthodontic Departinen t, 
Royal Dental School of Malmii, Sweden. The teeth were preniolars 
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 enaiiiel, were 
hard to the probe and glossy :ind did not show m y  clinicnlly 
observable surface breakdown. These teeth were assigned to 
Group I. Ten teeth froiii patients above 50 years of age were re- 
cieved from the Oral Surgery Department, Royal Dental School 
of Maliiiii. These teeth, iiiainly preniolars, showed proxiinal 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 11. Prior to  any investigation each individual tooth surface 
was photographed using black and white film. 

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 1:iter. 

The following is a short description of the interpretation of the 
replica : 
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On inspection of the replica under the microscope altern:iting 
dark and light portions :ire seen. All parts facing the wire fila- 
ment during shadowing are dark, a11 the others are light. The 
replica therefore gives :I clear and detailed imrrge of the relief of 
the tooth surface. The collodion film is a1w:iys placed with the 
incisal or occlusal part towards the short edge of the slide and 
this end is placed towards the wire filanient during shadowing. 

If :i replica is photographed and a copy mide  of the negative 
film, the copy will show the same picture a s  one sees on inspec- 
tion of the replica in the inicroscope. To  facilitate inferpretafion, 
the photogruph intry be regarded ns the tooth siirf(ice. The photo- 
graphic copy is placed so that light appears to fall into the pic- 
ture antero-posteriorly froin above the observer. In this way a 
furrow, for exainple, or a scratch in the tooth surface, will appear 
as  :t furrow to the exaininer (see Fig. 1 7 ) .  I n  the present in- 
vestigation $111 photographs and figures were placed in this way. 
The incisal or occlusal parts of the replica :ire thus always upper- 
most in the illustrations. For a coinplete description of the pre- 
paration, orientation and interpretation of replicas the reader is 
referred to Mannerberg (1960).  

In sonic cases the outer border of the white spot was niarked 
with a n  instruinent (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 I1 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 :trea 
if one existed. 

All ground sections were einbedded in C:iiiada-b:ilsa~ii. 
The replicas and ground sections were photographed :it the 

snnie magnification. A scale was put on the photographs accord- 
ing to a method described by Mannerberg (19tiO). The ”en face” 
and ”profile” pictures of the same teeth were placed side by side 
and compared. 



On the bzisis of the chart filled in f o r  e:ich tooth, the replica 
findings and ground section findings could be tabulated and coin- 
pared froiii different points of view. The results of the coiiipari- 
sons are given in  Table I :ind Figs. 5-26. Table I is based on 
thirteen teeth froin Group I (Nos. 1, 2, 3, 4, 10, 11,  13, 14, 15, 
22, 26, 27, 28) and three teeth froin Group 11 (Nos. 5, 6, I)). 

In  the :iclu:il opaque :ire3 five types of surf‘:ice :ippe:ir:tnce 
could be differentiated in the replica study. 

Type I .  The original tooth surface :ippe:ir:ince with iiiarlietl 
perikyi1int:i pattern and well observed prisiii ends. Fig. 1 .  

T y p e  11. A tooth surf:ice with iiinrketi perikyiii:it:i p i t t e r n  h t  
with the prisin end openings barely discernible or diffuse in s1n:ill 
areas. Fig. 2. 

T ! y p  ZZZ. A tooth surface with loss of the perikyiiintn pattern 
and prism end openings i n  sin:ill distinct areas. I n  other p;irts no 
changes of the pattern were observed. Fig. 3. 

Type  ZI’. In some parts the rep1ic:i showed no tooth structures 
but the surface had a granulated :ippe:ir:ince. Fig. 4. 

Type 1’. In the contact area the typical tooth surface structures 
were lost due to the 11iech:tnical wear, : in t i  the replica showed :i 

flat surface with little differen1i:ition. Fig. 5. 
The different types of tooth surfaces will be discussed Liter. 
I t  may be seen froin Table I that six c:ises in Group I showed 

no change in the typical tooth surf:ice nppear:ince as observed on 
the replic:w, namely ‘I‘ooth No. 1 ,  KO. 1 0  (outside the contact 
area) ,  No. 1 3 ,  No. 22 (outside the contact area), No. 26 (outside 
the contact area) ,  anti No. 27 (outside the contact area) .  

The deepest penetration of chmges in the enamel in these teeth 
a s  noted on the ground sections is 200, 200, 150, 260, 300, and 250 
inicrons, respectively. 

In  five teeth froin Group I (Nos. 2, 3, 4, 11,  and 14) the prisiii 
end openings ;ire diffuse in some p r h ,  which 11i:iy indicate that 
an  :\Iteration of the tooth surface structure h i s  occurred. In  these 
cases the deepest structural alterations in the histo1ogic:il sec- 
tions reached 275, 400, 400, 500, and 500 iiiicrons, respectively. 
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Finully, in two teeth froi i i  Groul) I, viz. No. 15 (f:ici:illy and 
lingually to the contact area) and No. 2 8  (outside the contact 
area)  the perikyuiuta pattern and prisni end openings had wholly 
or p r t l y  dis:ippe:ired. The deepest :ilter:itions in the histological 
sections were 600 and 500 microns, respectively. 

I n  the three teeth i n  Group I T  no prisiii end openings were 
visible according to the replicas. The perikyuiat:i pattern W:IS 

seen in  some parts and in soitie parts :I type of toolh surface re- 
ferred to a s  Type IV.  In :ill these cases the :rlterations in the 
histological sections h:id penetrated down to  1000 niicrons. The 
Type IV surface was :ilso ohserved in two teeth in Group I, viz. 
No. 15 and No. 2 7 .  

'l'he results show that in teeth f r o m  young people with :in 
opaque area, the  first ch:inge in the :ippe;tratice of the tooth su r -  
face W:IS observed 011 the replica when the deinineralized zone 
w:is 275-500 nticrons deep, :IS niensuretl froni  the ground section 
of the s:iiiie p r t  of the tooth. In three teeth ( f ro i i i  elderly people) 
with brown discoloured areas (but  with no  clinically observed 
loss of tooth substancc due  to caries) the typical surface struc- 
tures were usu:illy lost and the alterations were 1000 microns 
deep. 

Due to technic:il difficulties in replicn t:iking 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 cu rwtu res  of the tooth 
surfaces. There is, however, no difficulty in identifying this type 
of artifact. Typic:il folds itre seen in Figs. Ci c and 10 c. 

Before the replica is  taken  the tooth surface must  he carefully 
cleaned without causing iiiech:inic:il damage. As soon a s  possi1)lc 
after extraction, the tooth is sprayed with distilled water :inti 
cleaned with :I soft dental prophylaxis brush and  3 per cent 
hydrogen peroxide. The tooth is then sprayed :Ignin with distilled 
water and dried with coiii1)ressed air. 

Berynictn has recently ( l!)Ci3) published ;in interesting report 
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showing that enaniel fluid niay spontmeously :ippear on the sur- 
face of extriicted teeth. 

It might be presumed that the enaniel 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, :is nientioned, is completely dried with 
compressed air. No sniall droplets :ire observed on the replicii 
after such a short time. The author has, however, observed siinil:ir 
droplets if the replica taking is prolonged. 

Clinically, the simplest c1nssific:ition of caries is (1 ) incipient 
caries with :in intact surface and ( 2 )  with :I break in surface 
continuity. While the cavity is the most obvious manifest:ition of 
a carious lesion, deviations from the noriiial trmslucent tooth 
colour, viz. opaque areas, are :in even earlier diagnostic guide. I n  
teeth froiii elderly people such opaque :ireas :ire seltioiii seen bu t  
the enamel niay aquire a dark brown colour in contrast to the 
yellowish colour of the sound en:itiiel. It may be suggested that 
these dark brown areas are arrested carious lesions. 

The replicas all  showed proxinial tooth surfaces without 
scratches of any kind, which means that the teeth hiid not been 
dniiiaged by inechanical iinpict. Exceptions of course were the 
contcict f i r em :ippearing on sonie of the teeth. 

Different types of tooth surfure 

The term "~)erikyiii:ita" has  been used in n way in the literature 
that niay give rise to niisinterpret:itioii. It has  been used by sonie 
authors (Wol f ,  1940; Orbrin, 1954) to designate the ridges and 
by others (Ciistafson, 1945; S c o t t ,  1952; A . 4 .  Giistnfson, 1959) 
to designate the grooves observed on the tooth surface between 
the ridges. When the term perikyinnt:i is used in this paper it 
refers to the ridges. 

The perikyniata p t t e r n ,  i.e. the ridges, is especially well ob- 
served in Fig. 1 b. No definite structurnl details can be observed 
on the ridges. It seeins 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 froiii tooth to tooth anti 
froni surface to surface and may prohiibly be regarded :is breaks 
in the organic cuticle disclosing the underlying enainel prisliis. 
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T!/lpt! I 

In this investigation, tooth surfaces without observable da- 
111:ige of prism end openings or perikynintn pattern were called 
Type I surfaces (Fig. 1).  Deniineralisation of the eii:tiiiel is :i 
secpela of acid forination in the plaque iiiaterial. The acid dif- 
fuses through the iiiinute portals of  the surface - probably the 
prism end openings - without dain:tging the original organic 
cuticle. In this way the en:uuel may be deiiiineralised 200-300 
microns deep, :IS is observed e.g. in Fig. 7 b, without daiiinging 
the normal tooth surface :rppe:irance :IS observed on the replic:i 
(Fig. 7 a) .  

It is probable that in cases showing Type I surfaces re-miiier- 
:ilisntion or rather re-calcification of the inner parts of the enamel 
inay occur through diffusion from the saliva which is super- 
sa t u r:i t ed with c:i Ici u 111 s:\ 1 t s. 

This iiiay occur under ”favourable circuiiist:inces”, f:ivourable 
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 :I re- 
calcification instead of demineralisation. The coinposition of the 
enaiiiel fluid will thus depend upon the conditions on the tooth 
surface, because the en:iiiiel fluid is in dynamic equilibriuin with 
the snliw. This is the Andresen ( 1921) re-1iiiner:ilisation theory. 
He found that under certain circuinst:inces incipient cnries inay 
”heal”. 

T?Ipe 11 

The first sign of a change in the appearance of the tooth sur- 
face is inanifest when the prism end openings :ire only just  dis- 
cernible. During the preparation for replica taking it was soiiie- 
tiiiies hard to remove the pique from the fine details in the 
grooves. In limited areas the plaque materi:il may be retained and 
interfere with the shadowing. I t  is also possible that in uiuo the 
plaque inaterial is more easily retnined in the grooves and that 
the earliest surface alterations are to be found there. 

A tooth surfiice which in soine places showed areas with barely 
discernible prism end openings was called :I Type I1 surface 
(Fig. 2 ) .  The fact that in all cases where Type 11 surf:ices 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 menn that discernible prism end openings is the first sign 
of :I dnmaged org:inic cuticle possibly due to proteolytic processes. 

T y p e  111 

When, according to the replica, the prisiii end openings and the 
periky1iint:i pattern were lost in the actual area, the case was re- 
ferred to :IS Type 111. This is characterized by :I bre:il<down of the 
surface zone and a loss of tooth substmce including a real altera- 
tion of the tooth surface :ippenrance as distinct from Type I :inti 

Type 11 surfaces. In the Type Ill  cases the ground section showed 
histological enamel alterations to :I depth of between 600 and 3 0 0  
niicrons (Teeth Nos. 15 and 28, Figs. 15 :inti 23, respectively). It 
should be emphasized, however, that in these cases no changes 
could be observed in the outer profiles of the en:iniel in the ground 
sections even though the surface changes according to the replic:is 
were well docuniented. 

In the case of Type I11 surfaces it seems likely thnt :I recalci- 
fication of the inner parts of the enamel might occur under 
similar circuinstances a s  mentioned above under Type I sur- 
faces, i.e., that the surfaces :ire kept clean ni:il<ing i t  possiblr 
for the super-saturated s:iliv:i to diffuse into the enamel :ind de- 
posit calcium salts there. 

One thing is clear, however. The original tooth siirfacc uppear- 
ance will  never be "repaired" (restored) in  Type 111 surfaces. The 
prism end openings and the peril<ymat:i pattern cannot be re- 
stored. 

TRpe  Zl' 

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

Wolf & Nerrii)irt (1941) and MtrnnerhPrg (1962) :ilso showed 
that after n serious chemical :rtt:rcl< l y  acid, :I precipittrtion occurs 
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on the surface. This can be observed on replicas taken at  inter- 
vals. 

If ;I cheinical a t t x k  resulting from bacterial activity in the 
dental plaque stops a s  a consequence of the surface being kept 
clean, it is possible that on :I Type 111 surface :I precipitation 
from the snliva niay occur both on the tooth surface and inside 
the enaniel. 

Under such circuinstances the author suggests that the teriii 
"tooth surf;ice" is a iiiore adequate name for the surface of the 
crown than "enamel surface". 

The Type I\' tooth surface (Fig. 4 )  has n o  prism end openings 
or perikyimitn pattern but :I "gr:rnul:ited" appearmce. The latter 
is probably typical of arrested caries and caused by ti precipita- 
tion froin the snliva :IS described above. 

In this investigation such a surface appearance was found in 
:ill three rases in Group I1 (i.e. teeth froin elderly people, Nos. 5 
and 9 - Figs. 25 and 26 respectively ~ :is well a s  in Tooth No. 6)  
and in  two cases in  Group I (Teeth Nos. 15 and 27 - Figs. 15 1) 
:ind 21 :I, respectively). 

TApe 1) 

Finally, the surface observed in the contact area was classed a s  
Type V (Fig. 5 ) .  The surface is rather flat without :my struc- 
tural detail except sni:ill iiiechanical scratches. 

In the investigation of the histological sections, zones with dif- 
ferent appe:irnnce can lie observed. It is generally accepted that 
this differentiation reflects an uneven distribution of the niiner:rl 
pattern. To what extent this uneven distribution reflects de- 
minernlisation or re-iiiinernlisation in the zones is :I niatter for 
speculation. The three zones referred to in this study are the first 
three zones described by Gustnfson (1957) .  

The first zone is transparent in tr:insinitted light. The second 
zone is dark, and the third zone is transparent. It was suggested 
by Niahinirirtr (1926) and by Gtistnfson (1857) that the increased 
solution of ininerals, which have been initially dissolved within 
the enainel, Inter precipit:rte when the enamel fluid hecoines su- 
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persaturated.  This  theory h a s  been disagreed to by others (Drrr- 
Zing, 1058, 1 9 6 1  ) :ind should be the object for fur ther  investiga- 
tion. 

Where the ground sections p s s e t l  through the contact are:), 
zones I, IT, :ind 111 were oltserved ori ts ide the  conL:ict area but in- 
side the contact :irea only zone I was ohserved (especi:illy well 
deJnonstr:ited in Figs. 12 :ind 14) .  ?'he expl:in:ition of  this state  
iuight he that  d u e  to iiiecI1:inic:il wear, cleansing of the contact 
area was sufficient and the carious :itt:tclc w:is thus  prevented 
here while i t  proceeded in the surrounding area. 

A s  iii:iy he seen froin 'l':il)le I :ind the  illustriitions, :iltcr:itions 
in the structure of t he  Looth surf:ice st:irt e:irlicr in c:ises of in- 
cipient caries than  h:ts heen suggested. W h e n  the :ilter:itions in  
the enniiiel (:iccording to  the  ground sections ) were 275--300 
iiiicrons deep, :ilter:itions were o1)served in the :ilq)e:ir:ince o f  the  
prisiii end openings : i t i d  1)erikyiii:tt:i p t t e r n s .  

Sognnrirs (1962) raises the interesting (pes t ion  whether or not  
c:i I' i e s s 11 scep t i hi I i t y i s re I : i t  etl t () s () 111 e 1) r e-ex i st i n g i 1i:i dcc I ti :ic i e s 
in  inicrostructure steiiiiiiing fro111 iiicoiiipletc developiiient. A s  far 
: i s  the  present au thor  h : i s  o l w r w r l  froin the tiiicrosco1)ic:il stiidy 
of  shntlowed rel)lic:is, no spec*i:il irregulnrilics in the ;ipl)e;ir:ince 
of the tooth surface could be related to 1he incipient caries lesion. 
It is, however, possible that :in electron inicrowopic investig:ition 
inight reue:il new inl'oriiintion. I t  i s  also 1)ossit)le fli:it enaiiiel 
qii:ility, i.e. the  lioinogeneity of  tiiiner:ilisntioii, is o f  grc:iter i i i i -  

portnnce in cnries sitscc~ptihility t h : i i i  wiri;itions in s tr~icturc  o f  
the Looth SLII'f:Ice. 

S l ~ ~ I ~ I A I ~ Y  

I n  this inuestig:ition the depth o f  the  change in the iiiinera1is:i- 
Lion p i t te rn  W:IS tleteriiiined 011 ground sections froin teeth with 
incipient carious lesions. I3efore t he  ground sections were pro- 
duced replicas of the :ictii:iI tooth snrf:tces were in:iclc. 

Coinpr i son  o f  the  ground section (I)i-ofile picture) with the 
surface :ippe:ir:iiice (en f:tce pict tire ) of the s:iiiic incil)ient c:iri- 
011s lesion was then iiincle. A series of thirteen teeth ( f r o i n  yoting 
people), cnlletl Group I, were coi i ipred in  this w:iy. 

In  six teeth with :I c1i:ingc i i i  ~ i i i i i ~ ~ ~ ; i l i s ~ i t i o ~ ~  I):itlrrn exteiirling 

24 - '4 rfri O d t J l l t .  S C U I l d .  1'01. 22. 
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tle la iiiiiii.rnlisntioii ait atleint tine profontleur tie p l u s  tlr 300 
iiiicroiis. 

Ce fnit p u t  s’expliquer p;ir I’esistence d’une cuticule org:iiiiqiic 
plus resistante :lux :irides, 011 d’une couche superficielle iiiorgnni- 
clue :iyant les iii6iiies propriktCs, 011 bien par la  pr6sence siiiiul- 
tunbe des deux. 

%IlS.\~IhII:NI:bSSI“(i 

FKUIISTADIEN DKH SC:HMEI,ZKARIES 1IEOBACHTE‘r AN REPIJELA1’EN 
(EN FA(:E BILUER) U N D  SCHLIFFEN (PHOFILBILDER) DERSEI,BEN ZAHNIC 

1):is ersk K:irieszeiclicn iiii Schiiielz tr i l t  auf,  weiin er seine 
no r i ii ; I I e Trii 11 s 1 uze ii  s ye r I ore t i  ti ii  d ei 11 I< re i tl e:i r t i ge s A 11 sse h en  
:iiigeiioiiiiiieii hat. Es ist eiiie Iclinische Erfnhruiig, d n s s  Iteine \’el.- 
ii iider ti 11 g der O her f 1 l c  h e i i  s t r ti I i  Lu r d e s Z : i  11 lies i ii  d ie se 111 A 11- 

f :i i i  g s s t :i d i ti iii  zii ge sc 11 e h e 11 sc h e i i i  1. His t ( ) I  t)g i sche Sc h I i f f e sche i - 
neii : iuch zu hestiitigen, doss diese \’erliideruiig iiii h1iner:ilis:i- 
tionsinuster des Schiiielzes inn(Jrhrrlh ties Schiiielzes geschieht, 
w ii l i  re 11 d ti i e Obe 1.1‘1 :ic h e i i i  t n I< t verb I ei h t . I) ie i 11 t e re s s:i 11 te F rage, 
wie ticf die Verlnderung der hIiiier:ilisierung iiii Schiiielz einge- 
d r u 11 g e i i  is t , hevor \’e r ii iider u r i  ge 11 :I 11 tler ii oriii;i 1 e i i  Oh er f I ii c he d e s 
Zahiies liistologisch 1)eob:ichtet werdcn Itiiiiiieii, scheint iiiclit 
Ic 1 :I r h e:i 11 two r te t z i i  sei 11 ti nd I< :i i i  i i  It ii ;i 1) 1) ei lie z 11 fried e i i  s t e I I e 11 tie 

Antwort :illeine durch &is Sttidiuiii v o ~ i  Schliffen erhnlteii. 
I n  tlieser Untersuchu~ig wurde die ‘Tiefe der  I’erlntierung tles 

R l  i i i  era 1 is ie r ti ii g s i i i  u st er s i iii  Scli i i i  e 1 z :I 11 Sc hl i f fe ii w i i  Z h n en 
iiiit typischeii kreidigen Fleckeii geitiesseii. Heyor die Scliliffe 
uiigefertigt \?rurdeii, wurde &is  Aussehen der :ik tuelleii Z:ilin- 
oberfliiclien iiiit der Re1,liltntiiietliode registriert. Iler histolo- 
gische Schliff (I’rofilbild) uiiti dns Repliltat (en face Uild) des- 
selbeii 1niti:ilst:idiuiiis der ILiries lioiinteii daiiii zusaiiiiriengestellt 
uiid verglichen werden. Eine Serie voii 19 Zlhnen  (;in jungeii 
Iiidividuen entfernt ) ,  Gruppe I k)en:innt, konnteii :iuf diese Weise 
verglichen wertieii. 

An sechs Zahnen, wo die Verlnderung iiii Miiier:ilisierungs- 
muster  tles Schiiielzes eine Tiefe von 130 --;NO ,u, a i i i  Schliff ge- 
~nesseii, erreichte, Icoiiiite Iceine Yeriindertiiig der noriii:ilen Ober- 
fllchenstrulctur tles Zahnes : in1 Repliknthild tles aktuelleii Ge- 
hietes heo1):iclitet werden. 
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A n  den Hep1ili:tteii voti f i i i i f  antleren Z l h n e n  Itontiten Veriintle- 
rungen in der 0herfliiclien:;trLiltt~ir heobaclitet werden. D n s  erstc. 
Zeichen einer Vcriinderung der Oberfllclienstrulttitr war,  d a s s  
die 1’risiii:ieiidiiffiiungen dift’us otler nur  er1~ennb:ir in gewisscn 
Teilen des :iktuellen Gebietes wtren .  I n  diesen Flllen lionnte 
doch Iteine Veriiiiderung iiii I’eriltyiii~itniiiuster heob:ichtet wer- 
d e 11. Ye 1.2 11 d e r LI 11 gen i 11 i Mi 11 e r:i 1 i s:i t i o 11 s 111 11 s t e r erst r eclt t en s icli 
lwi diesen his 275- -500 ,ii in den Scliuiclz hinein. 

An Heplik:iten, genoiiiiuen a11 xwei Ziihnen, warcii d i e  1’risiii:i- 
endiiffnungen und &is 1’eriltyiii:it:iinLister iiii :ilttuellen Gchiet 
te i I we i se ve r sc h w u nd e n , wi s d :I r:i u f d e 11 t e t , t l  a s s  (1 ie 11 ()r I i i  :i I e 
Oher f 1 ii c h e i i  s t r 11 1t t u r d e s Z :i h n e s ze r s t ii rt w:i I‘. I )  ie I‘d nd e r 11 n g 
i t i i  Miiieralisotionsinuster w:ir in dieseii Fiillen 300 und ti00 p tief. 

An  einer :iridereu Serie voii drei Ziilinen (von einein i i l t e ren  
Iilieiitel), Gruppe I1 gemnnt ,  wurticn die histologischen Schliffe 
uiid die Repliltate :in weitgestreckten bruunen Gehieteu ( w i h r -  
scheinlich sogcnannte ”K:iriesiii;irlten”, ohne Itlinisch wnlirnehiii- 
ha ren \‘e r 1 u st : in Z ah 11 s LI 11 s t :I 11% ve rg I ic h e 11. 1) i e Sch 1 i f f  c mi  g t e 11, 

dass die l’eriinderung i t i i  Miner:ilis:itionsiiiustei. in diesen Fiillen 
1 uiui tief war. Es wird ;itigenoiiiiiieii, d:iss dns grauulierte Aus- 
schen der Zahnoherfliiche iu  dieseii Fiilleri auf eiiic ”rep:ir;itive” 
A ~ ~ f i i l l ~ i i i g  voii K:ilziuiiisulzen, voii deiii iihcrslttigten Speichel 
au f die Z :i h t i  o h er f I I c  he hi t i ,  zu r ii clt zu f ii l i  re ii  is  t . 

Die Uutersuchung zeigt, d:iss der Kariesangrit‘f wlhrentl seines 
1niti:tlst~idiuiiis niclit die Ol-~erfliiclienstruktiir des Zahnes ver- 
iinder t, we t i  t i  die \’eriiIide r u t i  g i i i i  Mi  tie r:il is:i tion siii 11 st er ein e 
T i d e  von 300 !* nicht iiherschreitet. 

Die Erltllrung 1t:inn sein, d:iss der Scliiiielz von einer. orga- 
nisclien Ku  t icu 1 :I beltleide t is t , welche einer Sii LI reei n wirk ung hes- 
ser s tmdhal t  uiid/oder von eiiier :iuorg:inischen Scliicht iiiit den 
gleichen Eigenschaften hedeckt ist. 
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