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For :I long tinie the most used pcriiiaiieni denta l  filling inate- 
rials have heen silic:ite :tnd ainalg:iiii, the latter generally in the  
for i i i  of silver aiiialgaiii, iiiore rarely :I\ copper :iiii:ilg:iiii. 'I'hese 
three otherwiw u.ell-irivestigatet1 1tinteri:tls 1i:ive only to :I sin:iIl 
extent been iiivestig:iled with regard to  their effects on the :ictu:il 
disease, viz. deiit:il wries.  The clinic:iI observation that  recurrent 
caries is more usu:il in connection with \ilver :iiiiaIg:iiil fillings 
th:in i n  connection with copper :iiii:ilga[ii fillings, was verified 
in the studies carried out by Grnntrth c t  H ~ ~ I i ( t n , s . s o I ~ - H o l ~ ~ ~ ( r  (lB(i1 ) .  

7'h:ii silicate fillings show :I lower r:ite o f  caries i~ecurrence th;tn 
do am:tlg:iiii fillings is also a clinical experience :ind h a s  hecn 
confiriiied in studies by I'olkt~r, l j C l i ( t J  is c t  dlcl i i lo  ( 1  9.14) :ind 
hy Lint? c t  Drmnt?  ( 1 Ni3) . 

The present work niiiis at illustrating the  wp ic i ty  of the  three 
filling materials to hinder o r  proinole the appearance of  caries. 
'I'hese chnrncteristics we call  the positive or  xieg:it;ve cariosl:iiic 
effect of the iii:iteri;il. I n  this case :I new inelhod \\:is u w l ,  with 
c o 11 t :I c t c ;i r i c s, :I concept defined by us, :IS the intiic:itor. 

CON'I'ACT C 11ilb;S 

If in the c:ise of :tpproxiiii:il co1it:ict only one  of the approxiiiial 
surfaces is a t t w k e d  by caries we have, after treatiiient, :I filling 
which is in  contact with : in intact surface, for ex:iniple + l  filled 
distally, + 2  intact mesiully.* 
___- 

* Accortling to the Hadci .up dclntal stenography + indicates t l t c  
the lower jaw. If t l i c  sign is  placed t o  the right of the upper j aw,  ~ 

figure, t i le  right tootli is indicated and vicc versa. 
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A siniilnr forni of contact hetween filling : ind intuct en:iiiicl 

can also occur when :I tooth erupts after restoration of the ap- 
1)roxiin:il surface of the neighbouring tooth. For exaniple, the 
niesid surfaces of six-year iiiolnrs are often filled by the time 
the second preino1:rrs erupt :ind :ipproxinial contacts :ire estab- 
lished. Often, the intact surface will decay sooner or  later. This 
forni of caries we rnll contact c:iries. The length of time elnps- 
ing before the :ippearance of contact caries, prob:ihly depends 
in the first place on the cariostatic effect of the filling material. 
Theoretically, :I sufficiently caries-inhibiting filling material can 
prevent the :ippe:irnnce of cont:rct caries. Wi th  the rate of con- 
tact caries :is an indicator the cariostatic effect of different 
f i 1 ling i l i a  te rial s ni:iy he coin pi red by exo ni in ing hoi i io l  ogoii s 
:ipproxini:il contacts where these mnterials hare  been used. 

As has been done in this study the niethod may he used in 
:ifter-ex:iiiiinatit)n of :11ready treated patients. It might also well 
he used clinically-experiiiientnilly conip:iring different filling iiia- 
terinls, both those already known and new ones, with each other 
or with untreated surfaces. 

In  the present study were coinpared ( 1  ) the contact caries of 
silver :iiii:ilgani and copper :tinalgain in  the distal surfaces of 
the second preniolars and ( 2 )  the contact c:iries of silver :ininl- 
g:ini :ind silicates in thc  approxiiii:il surfaces of the incisors. 

T h e  niaterial consisted of the dental ex:iininntion records oT 
children, all  of whoin were residents of the town of Falltenberg, 
Sweden, and who had  been systeniaticnlly treated a t  the School 
Ikn ta l  Clinic, with, as ii rule, one annual clearing-up treatnient. In 
the m i i n  these patients were treated by one :ind the sanie dentist. 
With no  thought of future investigations, this dentist had insert- 
ed siiiiple, non-extended copper ainalgam fillings in iiiany six- 
year molars. Ordinarily extended iiiesio-occlusal silrer :iinalgani 
fillings had heen iiinde in the other carious six-year inolars. Cop- 
per aiiialgani was doiiiinant before the eruption of ihe second 
preniolars, while after this point silver ani:ilg:ini was doiiiinant. 
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Most of the inforuiation obtained was taken froin records regard- 
ing children with both copper and silver a m a l p i n  contacts. In 
order to make the groups sufficiently comparable it was neces- 
sary, however, to supplement the material with children who had 
only silver anialgam contacts. 

The following data were used, 
(1 ) Mesial filling of six-year niolar. 
( 2 )  Eruption of second prernolar. 
(3)  Contact caries of the distal surface of the second preiiiolar, 

equal to filling of this surface. 
(4) Final examination of the teeth. 

As the date of eruption does not appear in the records it was 
defined as  being halfway between the date of the last examina- 
tion at  which eruption was still not noted and the date of the 
examination at  which it was first noted, with the reservation that 
if inore than 12 months had elapsed between the two ex:tiiiin:i- 
tions, the date of eruption should be fixed :IS being six months 
prior to the date of the first note of the appearance of the tooth 
in question. 

Froiii these data it could be calculated in every exainined case 
of approximal contact for how long the distal surface of the 
second premolar had remained undecayed in conlitct with copper 
or silver amalgain fillings. 

It became evident that certain contacts must be disregarded, 
e.g. those with observation periods less than one year, those 
where the filling of the six-year molar had been repaired or 
replaced hecause of recurrent caries or for other reasons, and 
those where the information available was either obscure or in- 
sufficient. The final material consisted of 131 silver amalg:iiii 
contacts 82 of which were in the upper jaw and 49 in the lower 
jaw; and 190 copper aiiialgaiii contacts 118 of which were in 
the upper jaw and 72 in the lower jaw. 

Findings 

The rate of contact caries in relation to the time elapsed w a s  
calculated separately for the upper and lower jaws. The results 
were in good accordance with each other. Statistical studies show- 
ed that the siiiall discrepancies found were not of a systeiuatic 
nature, and that the figures for the upper and lower jaws could 
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ihercf'orc 1)c coiiihiiietl. The results :ire seen in '1':ible 1 and Fig. 1. 
'I'here is a lower ratc and Inter :ippear:mce of  contact caries in 
the case of copper aiii:ilg:iin. In the case of silver : i~nalga~i i  36.4 % 
of coutuct surfaces show decay after two years, a s  coinpared to 
only 14.6 % in  the cast of  copper aiii:ilg:iiii. Statistical treutinent 
of these d:ita shows t h t  the differences are highly significant. 



Discussion 

The differences found in the rates of contact caries can, in 
the opinion of the authors, h:irdly be exp1:iined in any other wig 
than by the differing cariostatic effects o f  tlie filling iii:iterinls 
used. Certainly, the two n1nteri:ils were not used i n  ex:iclly the 
saiiie way. A s  opposed to copper :iiii:ilgnin fillings, the silver 
aiii:ilgam fillings are, :is mentioned, extended. ‘I’his should provide 
fewer possibilities of retention :it these cont:icts. Most of the cop- 
per aiiialgaiii fillings in the study iiinterinl are  prohubly ninde 
earlier than the silver aiiialgaiii fillings. If  we assume there is  :I 

caries-preventive effect, this would give :in :idv:intage to the 
copper :iiiialgaiii fillings. On the other hand, ; in early iiiesial 
filling in a six-year molar may often indicate :I predisl)osition 
to caries. Preparation for fillings - and here i t  is inost frequently 
silver :in1 a 1 g aiii f i 1 1 i 11 g s - :if t e r c o nip I e t e a p proxi i i i  ;I 1 con t :ic t i s 
established iii:iy have caused dninage to the enniiiel of the dist:il 
surfaces of the second preiiiolars. It is, however, difficult to 
assess the iniportance of this factor. There is also the risk that  
in this rel:itively late treatiiient of the six-year niolnrs, :ilready 
existing initial caries in  distal surf:ic.es of the 1)reiiioI:irv iii:~y 

have been missed. Such cases, however, :ire prob:ibly few. 
The results dei1ionstr:ite the superior cariostatic effeci of cop- 

per :iiiialg:ini :is coinpared lo  silver ainalgaiii. Whether  silver 
:irnalg:iiii has a positive or negative cariostatic effect cannot he 
deteriiiined froiii the results of the present study. 

The reason for  the better cariostatic effect of copper aiiialgaiii 
11i:iy well be found in the ltnown k~:i~~tericid:il effect of the copper 
ions (deiiionstruted by Tiirkheini, l!M, among others) and their 
ability to reduce :icid production of or:il 1):icteri:i ~ 1 ~ o r l w . s  ~t Smifh, 
1!)52). 

The m:iterinl originates from tlie Dental Clinic records of school 
children who between the ages of 7 nnd 15 hnt l  received R ye:irlg 
clearing-up trentnient. I t  w a s  necessary to  exaiiiine :I great iiiaiiy 
dental records in order to ohl:iin :I sufficient nuinhrr o f  treated 
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Table I1 
Rnfe  of contcrct caries in upper  trnd l o w e r  f ront  tee th  of npproximnl snrlnees 
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Fig. 2. 

unilater:rl approxiiiial contacts i n  the incisor area, especially 
in the case of the less frequent categories, viz. ainalgain in the 
upper jaw :ind silicate in the lower jaw. The date of the filling 
was noted, together with the length of the period of observation, 
:rnd, if contact caries was diagnosed, the date of this diagnosis. 

Findings 

These :ire shown in Table 2 and Fig. 2. There is a noticeable 
difference between aiiialgairi and silicate in both the upper and 
lower jaws. In the upper jaw 06.0 % of  the surfaces in contact 
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with ainalgaiii fillings showed decay after ihree years, while sur- 
faces in contact with silicate fillings showed decay in only 28.4 76 
of the cases. Corresponding figures for the lower jaw are:  :itiinl- 
g:mi 50.0 % and silicate 5.6 %. Statistical treatnient of these re- 
sults show that the differences :ire highly significant. 

Discussion 

The difference in occurrence of contact caries which we have 
demonstrated, iiiay well, in our opinion, be connected with the 
differing cnriostntic properties of the two iiiaterials. A s  far :is 
we have been able to deteriiiine from the ninterial :it our  disposal, 
aninlgniii and silicate :ire used under sitiiilnr conditions for 
approxitnal fillings of the incisors. As for cavity preparation there 
is hnrdly any systematic difference of significance for the diffe- 
rence found in the rate of contact caries. 

It is natural to ascribe the good cariostatic c1u:ilities of silicate 
to  the high fluoride content of this niateri:il together with its 
soluhility in thc s:iliva. 

Norman,  Phillips c t  Smrrrtz (1  960) found that n fairly large 
quantity of fluoride is released froin silicate fillings and that :I 

considerable number of the fluoride ions are absorbed by the 
surrounding enaniel, which in this way acquires a fluoride con- 
tent far greater than norninl and even greater than enaniel paint- 
ed with fluoride. They also demonstr:ited that filling tilaterials 
with no fluoride content (in C ~ S Z Z  zinc phosphate ceincnt) deprive 
tlie surrounding enaiiiel of fluoride. Phi l l ips  c t  Siucirtz (1 957 ) 
showed that tlie solubility of enmiel in acid is reduced if the 
en:iniel is treated with a filling material containing fluoride, arid 
that it is increased when the enaiiiel is treated with a iiiaterial 
which contains no fluoride. These findings, together with the 
fact tho t ainalgaiii contains no trace of fluoride, would seem to 
explain both the different rates of contact caries and the known 
difference in the tendencies tow:irds recurrent caries. 



l‘hc expression “cont:ict caries” is defined : ind described a s  :I 

clinically useful indicator of the curioshtic effect of filling 1ii:i-  

lri.i:ils. The ~i ie lhod eiiil)loyed iiiay also he used exl)ei.iiiient;ill).. 
‘l’he c011ip :i r : ~  live s 1 ud ies using t 11 is I net h od which 11 ;I  ve hee 11 

czirried out by the :iuthors oi i  inaterial consisting of systciii:i- 
ticully treated school children show that ( 1 ) copper aiiialgaiii has :I 
lower rate of contact caries and consequently :I better cnriostutic 
effect than silver :iiii:ilgam :ind tha t  ( 2 )  silicate ceiiient has a con- 
siderably lower rate of contzict caries anti consequently i i i  ucli 
greater cariostatic effect t han  silver :iiii:iIg:iiii. ( 3 )  I f  the figurcs 
for the  two exnininntions :ire coiiip:ired, one finds th:it silicate 
would seeiii to h:ive :I better cariostatic effect t h a n  copper ~ i i i i a l -  

g:ii11. 

11 I’Sl’hi li 
C A M E  UE CONTACT U A N S  LES CAS D’OBTUHATIONS A L’AMALGAME 

D’ARGENT OU DE CUIVRE ET A U  CIMENT A U  SILICATE 

Les auteurs tlonnet une ddfinition de I’expression ”c:irie de con- 
tact”, e t  1:i dkr iven t  coiiiiiie un indicnteur utilisable en clinique 
pour juger  de l’effet c:iriostntique des substances pour obtur:i- 
tions. La mdthode indiqude devrnit :iussi pouvoir 6tre utiliste ex- 
pdrimentnlenient. I m  r6sult:its suivants re  wtent des 6tudcs 
comp:iratives fnites h l’nide de cette iiidthode par les auteurs S L I ~  

un enseinble constitui. par des 6coliers trnitcs dc iii:inihre syst6- 
inatique: 

I. h I’aiiialgiiiiie de cuivre correspond ti11 drgrP de carie dc con- 
tact iiioindre qu’A 1’:iiii:iIg:iiiie tl’:irgcnt, et par consCqiienl uii 

iiieilleur effet c:iriost:iticpe, 
11. :iu siliciite correspnd  un tlegri. coiisidi.r:ibleiiierlt p l u s  h i s  

tle carie de contact, et par consPquent un effet c:iriost:itique h e n u -  
coup p1 us dlevd, 

111. en comp:ir:int les cliiffres obtenus &ins les deux ex:iiiicns, 
on trouve que le silicate semblernit a w i r  une iiieilleure :iction 
c:iriost:itique clue 1’:iiii:ilg:inie de cuivre. 
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KONTAKTKARIES AN SILBERAMALGAM-, KUPFERAMALGAM. UND 
SILIKATFOLLUNGEN 

Der Regriff "Kontaktltnries" wird definiert und beschrielien 
als ein klinisch anwendbarer Indikator fiir die ltariostatische 
Wirkung von Fiil1ungsiiinteri:ilien. Die deinonstrierte Untersuch- 
ungsmethode diirfte nuch experimentell brauchbnr sein. Die ver- 
gleichenden Un tersuchungen, die von den Verfassern nnch dieser 
Methode :in systeniutisch behnndelten Schulkindern durchgefuhrt 
worden sind, zeigen : 1 .  I<upferaiiialg:\m hat  eine geringere Kon- 
tal~tkariesfreciuenz und demzufolge eine bessere 1tariost:itische 
Wirkung nls Silberaina1g:iin. 2. Silikat hat  eine betriichtlich ge- 
ringere Kontaktkariesfretrueiiz und besitzt duher eine vie4 griissere 
ltariesheniniende Wirkung :ils Si1ber:iiiinlgani. 3. Vergleicht 1ii:in 

die in  den zwei durchgefiihrten Untersuchungen gefundenen 
Zahlen niitein:inder, so findet mm, d:iss Sililtat wihrscheinlich 
eine bessere Itarieslieinmendc Wirkung hat ills I<upfer;\in:ilgniii. 
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