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Observations in Australia of the use of glass ionomer

cement restorative material
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Abstract

The aim of 1his study was to avaluate, with the aid
oi a questionnalre distributed 1o selected groups of
dentists, the use of glass ionomer cemant in different
types ol proximal restarations and furiher 1 evaliate
any compligations ohservad with the use of GIC.
Few dentista responded in lhe “Often’ category
regarding the abservation of secondary cares or
gingival inflammaticn in associaton with GIC fillings
compared with about threg-guanars of the dentists
whio reported on posterion composite resin restar-
ations. Tunnel cavities had been orepared and
restored by 54 per cent of the dentists, simpla
prozimal restorations in primary molars by 82 per
cant and “sardwich’ restorations by 69 per canl. Faw
dentists with al least two years exparience with
funinel restorations observed hickogical comalicalicns,
but fracture of the marginal ridge was reporfac in
the ‘Ofen’ category by 12 per cenl. Among the
dentists with &t least five years experience with
proximal restorations in primary molars 52 per cent
i ihe operators mentioned more complications with
these than with amalgam restorations, Biolegical
complications were not & great problem with glass
mnomescomposite laminates bul wear or cissolution
al the proximal GIC surface was recorded in the
‘ORen’ section by 14 par cenl of these placing tham.
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Introduction

The advantages of wsing glass lonemer cement (GIC)
in restorative dentistey are mainly binlogucal inous mouch
as it demenstrates sthesion o loth cnamel and dentine, ' *
haz an a'.lricar;ug:.'nic eflect due o (e long rerm releass
af fluoride,’ * and also shows a certain inhibiroey cffct
o the prowrh of hacteria on the surfuce of the resora-
et Tis use a5 a restorative material, however, is limired
because 1L has o low resisrance to fracture, Therelore, if
a restoration is w be placed in a lead beanng arew, there
are Lwo main methnds of compensating e exiend rhe
potential life span. Firsly, the stress-bearing urea of the
restorstion may ke kept ro 2 minimum by preparnng |
I'ﬂ]l_'m-hh‘.-l_l_'l.' ancd i ning as much nanral touth strue-
tore as p-;_-.n.; ._-.h: Betd it the cariois leston 1s L

.'}u,l |_|'.|.1|1

:Jlml_ am ar Lumpr_m.-: rESin I |>m'n:._r it trom Imd." T'.'.l:
is the so-called “sandwich’ restorarion where the GIC 15
waed a5 a dentine replusemnent and rhe stronger matersl
15 an cnamel substitate,

Cririciam has been directed towards ol the munnel**
wid The sandwich’ restoration,'® amd there are onlv a few
clinical studies available on the:s val performance.
In spite of this there has been g notable increase in use
of these techniques in 1he Nordic countries over the Jast
ren vears. In onder to desive 0 more acourate picturs ol
rhe present sttuation reganding freguency of use, o ques
rionnaire was dustributed durisg conrinuing education
couraes in Finland, Sweden, and Mo
ael Jewrists were invited Lo detail th
climcal practice.

crpericnoes in

Thers % wnecdatal evidence of & similur pattern of use
in Australia o rhe present study was undeiiaken wsing
the same yuesiionnaire o seck confinmation ol this
presumption. T sseme:d desitalle ar the same time o deter-
mine the suscessilure parrern tor such restorations and
determing il there was a diticrence hetween ceuntries,

It eould ke assummed wl this Ume thar the advent of the
dual-vure plass ionemer cements has made this sureey out
ol dine. However it is suggested that, although the physical
propertics nf the dual-oure cements are superior o the
auleman e varieries, both marenals are stll of value for the
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Table 1. Questionnaire
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technigques described here. There will always be situaions
where problems of access will makee an aulg-cure camem
the material of choice so the dualcure cements canno
be regurded as universal.

Material and methods

5 & transiation [fom Fionish intoe
Enzlish ol the one used in Finlend early in 1991 (Table
11 In connection with *Question 8, & diagram of the
‘sundwicl’ restoration was included to eliminae any
possible confusion concerming design (Fig. 1), It was
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distributed ar the starr of several conrinuing education
courses held by the authors in Auvstralia during the years
195]-%2, and was generally collected prior to the comple-
tinn of the course. Thers were 30 forms returnesd in
Seandinavia and 324 in Australiz and the resullis were
anglysed and the tahles drawn up by one author (LF),

Resulis

I'he answers 1o the guestionnaize revealed thar moest
pracritioners responded in the MNever; or "Seldom!
categories for both secondacy caries (Fig. 2) and gingival
intlammation {Fig. 3) in association with glass ienomer
restorations compared with composite resing where most
dentists responded in the "OMEen’ category for both
secondary caries urul gingival inflammarion. Also, it 1
apparent that many Jdentists use unnel caviry desygns (Tig,
4y and very few report any binlogical problems ansing
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from them (Fiz. 51, There were only five dentists who
noted problems and these included incomplere Hiling af
the runnel (3), & difficult technigue w caeey our (1 and

ditficuloy of control in the presence ol old resrorarions (1)

It would appeur that the wse of (I nn the proximal
surface of primury molaes i very popular as a total of 164
dentists had beern vestoring rhese lesions with the cemant
for more than five vears (Fig. 4). OF these, 5% per cent
had observed mere complications Lo assoctation with the
cement than with amalzam; 78 per cent repuried lost
restorations; while 39 per cent reporled fraclures as 2
problem. Only 4 per cent repuried pulpal complicarions
and 7 per cent repurtzd recurcent caries,

The technigue for Limuanation of glass innemer cement
with composite resin is shown diagrammatically n
Fig. 1. Sixty-live per cent of those answering the questien-
nire used approximarely the same techniyue. In fct, 172
dentists reported more than two yesrs experience with
tiis method. Biological problems such as pulp symproms,
secondary caries or proximl caries in adjacent reerh had
been observed 1m the *Ofien’ category by anly very few
of these peraturs, The physical prohlem ohserved inthe
Often’ category Iy more than £4 per cont of the dentists
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wis prosimal dissnlurion or wear of the proximel cement.
Furthermare, & dentisrs mentioned occasional fracture of
the composire resin laver (7 “Seldom’; 1 “Ofen’”) and 4
reporred debonding or chipping between the cement and
the resin {9 *Seldom’; 3 “0fen’), Tweo recorded as 'Often’
the staining of the mterface between 1he 1wo marcrial
5 pperulors revorde] prolilems “Offen’ with contact points;
amil onily one respondent recorded in rhe “Seldom’ category,
wear ol Lhe composite resin.

Tri Tuble 3, the frequency and time period over which

Auvstzalian dentisrs have used these technigues are
vampared wirh their counterparts (o = 630) in the Nondic
counTrics as shown by the saclier survey. ' Althousgh there
were more Australian than Wecdic denrisrs withour
cxperience of the tunnel and saodwich’ rechnigues there
were many more Australin destisis wirh more than five
veurs experienos restoring, hoth permanent end deciduous
Lewth,
Anecdotal evidenoe had sugeested previeusly that the
nf uzaze of glass wonomer cements and the usge
ro-caviey destpns wers sumilar in Austealia and the
Mordic countrizs, The current surveys confizmed rhis
assumption [(Table 21 Tunnel sesrorarions are used by
54 per cenl of Australan dentists compared wwith 60 per
cemt ol Woerdic operatoss, The figures for proximal
restorations e further apart at 78 per cent compared with
#9 per cont and the sandwich’ restorarions show g similar
ditfierence ar 69 per cent compared e 80 per cent, Further-
mnre, the averall numbers using these wehinigues in hoth
countries suggest that they could be regarded as srandard
routine restorative procedures,

Lriscussion

Ay there were no demands tor claritication, it was
agsumied tha the questinnnaire was clearly worded. As
it was oor designed o revesl the frequency of dentisis
generally using IO, it is possible that some who (lld
in rhe questionnaire hed no experience at all in these tech-
niques. o maintain the simphicity aod avoid difficultics
of interpretation oo distinction was made herween “own’
and ‘others’ restorations, As i was designed primarily o
elicit the [eequency of prollems and complicarions, it was

a4d-



Table 2.

Difference between Australian (A) and Nordic (N} dentists in the use of different methods (%)
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Irdiceres 1her the perczmaps of Austzalacs s awe

not considerad impartant o know who had actually placed
the restoratinns,

Tuo distinguish betwesn the two subjecrs, both ™Mot at
all' and “Mever' were used in the guestionnaire: *MNor ar
all’ in relarion 1o frequency of use, and “Never” in conmnec-
tion with lequency af complications, Tn assecation with
the questions comerning clinical complications, the words
Mever', Seldom’ snd ‘Often’ were vsed. Never” and
“seldom’ represent almost the same expericnoes, bui
Mever” was wsed bocause, iF possilile, a fivm decision was
desirable, "Seldom’ was used becanse 1L wis wssurned Lhal
many proples do not desire to make a Orm decision.
Hovarever, “Never' was used surprisingly often.

Due ta the biologically desirable propertics of glass
ionamer cement, including Quocide release, i would be
expected that recurrent caries woubil be g greater profilem
with compesite tesin Lhan the cernent, Both i oo and
i e studies condusted previously confirm this assump-
tiom,' ™ and this survey 1s furcher evidence of the value
of the glass ionemer cement. Previous work has suggestad
that there is less plaque in the presence of glass lonomer
cement because of the fuoride relense, and this would
suggest that there may be less gingival inllaomation i
relation L a cement restoration cermnpared with anmalgam ™
This azsumption was confirmed in this stody.

(e of the main advantages of the munnel cavity design
iz rhe ahility ro preserve remaining catural toorh srmae-
ture which has not been alveady involved in the cories
provess The profession has becoae mere aware of such
conservatve techniques tn the presence of adhesive restor-
arive materials In recent years and this survey suggests
that rhere are many dentists prepared to artempt alrer-
netive cavity designs with this o view, Ir was inferesting
w note the relatively Jow numbers of problems reporied
with the tunnel technigue o spite of e Gael cthat il s
net et taught in the undergraduate curriculum 1o mest
dental schools,

The low tailure rate suggests rhar the monnel design is
net particularly Stechaigue sensirive’, hur sarher relics an
a warelul approach with goml visibilivy, illumination and
magnilication, o the presence of Mooride, remineraliz-
tion el the early carious lesion is very relinble® and,
therefore, penetration througrh the prosimal enamel 15 not
neeessary AF thar surface is nor already cavitared. I,
fallowring removal of the cariens dearing with amall round
Burs, the eramel suefoe remains intaer although deminer-
alizel, 1135 nel onecessary oo desimble w break out 1w
the presomal surface, Maintenance of intact proxiomal

eamel can facilitate the prepuration and restoration of
the cavity and belp o maintain the intepricy and strength
ol the murgimal rdge.

i the other hand, i the enmame] 12 cuvitated, it 1=
necesgary o carelully clean the periphery of the snamel
lesion with very small chisels or o triple angled excavator§
without removing any sound intact ensmel al all, I the
marginal ridge has eracked price 10 or during inserlien
of the glass ionomer cement, 1he only modifcstion
required o the restoration s the removal of Lhe cement
from the tracrure sire and the placement of a small amount
of composite resin. The adhesion of the cement will re-
intoree the marginal ridge o a consideralle degres* and
the only contra-indicarion would be the prescnce of an
unduly heavy acclusal load on rhe marginal ridge.

The usz of GIC for the restoration of small proximal
lesions an deciduous molars 15 relatively more commen
1 Austrzlia than in the Mordic countries. ‘1'his is a lirrle
surprising considering the relatively negative artitude to
amalgam in Sweden, in particular. However, the relativelr
Biigl problem rule suggests that thers 15 o need for lurther
research into eflective cavity designs. The use of a tunnel
15 restrizted by the small size of the tooth. although i iz
possible oo restore the distal of sevond deciducus molars
i this Fashion oo ovcasion,

Experience suggests thal, Tor the proximal box cavity,
rhere shunuld Be an alsolore minimem ol oociusal invalve-
ment in the cavity design and ename] contact with 1he
adjacent rooth showld be maintained i7 possille. Under-
mined enamel does not need Lo be removed becanse the
adhesion ol the cement will ofler considerable support,
Thers is linde oeed for the inglusion of retentive elements
inthe design and the pulp tolesmee of the cement is such
that there is prabablv ne oeed 10 Jine the caviry an all,

It swonld seem that the sandwich restonation as deseribsd
in Fig. 1 is hecoming srandard in Auvstralia as it is in the
Mardic counrries. The relatively lower physical proper-
ries of the cemenr are adequately compensared by the
compnsite resin and thers are fow aperators feporring
prohlems ' I is importane to develop tiall physical
properties in Both materials. Wear of the exposed glass
ienomer cement in the interprogimal regions reported by
14 per cent of dentists may be the result of using @ cement
with u lew powderliquid ratio, Providing the strongest
cement svailable is used, snd it 15 placed in sufficient
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rhickness, the cement will not crack or disintegrate and
its Tack of fracrure resistunce will be evercome by the resin.
Composite resin, of course, 35 relarively fexible and
requires teasonable bulk and good adhesion to the
surrounding ensmel to maintain stabiliny wnder load.

Ir should be noted that this survey was conducted prior
to the advent of the dual-cure glass ionomer cements. As
the reststance Lo Sracture and dissohition of these cements
arc generally sboul 25-50 por cent hetter than the aute
cure cements,* i 35 supgested thar many of the problems
and limatations in these techniques can be reduced. In
the true dual-cure cement, tThe part cured by light activa-
tion snd uny remainder in cthe depth of the cavity which
iz subsequently auro-cured will have similar o identical
physical properties. They are all radiopague and are
relutively ensily placed. Because of the presence of the
aedditional resin there 5 no need to el the cemenr 1o
develop adhesion berween the cement and the resin
ulthough it is nor deleterious to do su. T is recommended,
therefire, thar the dual-cure cements be utilized alwass
where there 15 likely to be an peclusal Ioad as well as in
the sandwich technigue. However, the auta-cure cements
are cerainly not cutdated because there will be simarions
where they remain the marerial ot cholce and they are
still verv useful muterials,

Conclusion

The infarmarion abrained 1m this and previous studies
affers largely ancedotal information concerning the use
of gluss ionomer cements particularly in the three clinteal
situstions described. The resules are based on answers (o
g questionnaise nffered ro participants al continuing educi-
tion courses which were desipned to discuss thesce
technigques and, therefore, it is possible that the studenes
could be remarded as already biwsed. Furthermers, the
amswers offer overall impressions amd opinions cather than
a svstematic collection of actuul nunbers of restorarions,
fuilures, and problems. Therelire, it is not possikle
offer any definite conclusiens, However, this survey
combined with those carried cul in the Merdic countries
suggests that there are no serious hiolngical problems
associated with the recommended techniques described,
and the anti-carjegenic properrics as well as the pulp
compatihility of the gluss icnomer cemenrs appears te be
confirmed again.
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