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Resin-modifíed glass-ionomer cement restoration of posterior teeth
with proximal carious lesions
Jean-Michel Morand*/Pierre Jonas**
Remarkable improvemeiUs in ihe early deteciioii of proximal lesions and ¡he deveiopmen!
of new restoralive materials warrant a reassessment of traditional cavit}- design. A protocoi
that utilizes a new cavity design in conjunction with resin-modißed glass-ionomer cements
to treat proximal carious lesions is described. (Quintessence Int 199.x-26:389-394.)

Introduction
The development of adhesive dentistry and the availabiiity of reliable new dental materials, such as dentinal
adhesives and glass-ionomer cements, have changed
the daily practice of dentistry, because these advances
have led to more conservative cavity design. The main
purpose of snch conservative cavity preparation is the
preservation of sound dental tissue.
Although conservative cavity preparations have
long been imagined, it was the development of
resin-modified glass-ionomer cements that have allowed the modified minimal designs. Resin-modified
glass-ionomer cements possess the following important properties:'"'
• Improved physic o chemical adhesion to dental tissues (compared to conventional glass-ionomer
cements)
• Fluoride ion release that gives the material anticariogenic properties
• CoefTicient of thermal expansion close to that of
dentin, thereby providing good dimensional stabiiity
to the restoration
• Excellent biocompatibility and adequate pulpal
tolerance
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• Sufficient radiopacity for postoperative examinations
• Wide range of shades
• For some brands, easier and more predictable
handling because of predosed, encapsulated form
Because of these technical improvements and the
tools available for early caries detection, a more
conservative means of treating proximal lesions can
now be recommended.
Technique (Figs 1 to 12)
The cavity is opened from the lingual and buccal
surfaces; the occlusal surface remains untouched.
Previous reports have mentioned this approach in the
past,'"" but mechanical factors and the limits ofthe
materials then on the market restrained these Initial
efforts. The goals achievable today are (!) total
removal of carious tissues; (2) maximal preservation
and strengthening of hard tissue through microcavity
preparation and marginal ridge preservation (destruction of the marginal ridge is often the main factor
implicated in the recurrent pathoses associated with
traditional restorations; and (3) insertion of an adhesive and fluoride-releasing material to prevent any risk
of recurrent caries.
Discussion
Proper application of the technique is dependent on
well-defined selection criteria. Precise diagnosis
should be established early with definite objective
findings. Clinical observation should include fiber-
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Fig 1 Access to the cavity is achieved from Ihe lingual and
the buooal directions. The bur is oriented cervically to
maintain suflicienl heighl and strength of the marginal
ridge.

Fig 2 A wooden wedge is inserted to open the space and
prevent rubber dam entrapment during the procedure. A
No. 4 carbide bur is recommended for preparing the tooth
and removing oaries.

Fig 3 The mesiai wing oi the clamp has been redesigned
to allow correct orientation of the handpieoe during buccolinguai opening of the cavity.

Fig 4 The procedure is simplified when two adiacent
proximal iesions are present.

Fig 5 The matrix band is deliberaleiy kept loose to allow
injection of the material from a syringe with a Centrix
Needletube {Centrix].

Fig 6 Once the cement can be seen flowing from the
opposite side of the preparation, the matrix is tightened to
compress the material. Light curing is initiated from the
ocolusal direction for 40 seconds.
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Fig 7 Prior to rubber dam removal, a protective sealant is
applied with a brush. The sealant is gentiy air blown to flow
on the proximai restoration, Fioss is inserted between the
teeth before light curing.

Figs 8 and 9

A proximal cavity is prepared on the distal aspect of the primary mandibular second molar (lingual view].

Fig 9

Fig 8

Figs 10 and 11 Proximal lesions on this permanent mandibular premolar have been restored with proximal preparations to
avoid unnecessary removal of sound denial tissue. The preparations were obturated with Fu|i II LC light-cured glass-ionomer
cement (GO.

Fig 11

Fig 10
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Fig 12 (!op) Proximal lesions were detected on the first
permanent molar and the second premolar in 1990 and
restored according to the described technique. The patient
was instructed to floss. Daily fluoride mouthrinse was
prescribed to remineraliza the initial lesions noticed between the first and second premolars, (center) Instructions
were not followed regularly. A control bitewing radiograph
taken in 1992 showed progression ot these lesions, which
were then restored (boltorn) The control radiograph taken
in 1994 shows the restorations in place with minimal tooth
loss.

optic trans illumination of the site inyolved, and
bitewing radiographs should be taken to confirm the
presence of a lesion. '' The damage that could result
from forceful probing of demineralized intact enamel is
well documented and should be avoided.'^
There is a difference between the radiographie
image of a lesion and its clinical and histologie reality.
Therefore any decision to open the tooth should
consider the dental status of the patient, including
daily hygiene practices, fluoride availability, caries
susceptibility, diet, and recall intervals.''' Too often in
the past, a wait-and-see attitude was adopted, until the
patient would ultimately show up some time later with
pulpa] involvement.'- Because it is also known today
that fluoride can remineralize the initial decalcified
lesion before cavitation takes place when proper
motivation and regular professional monitoring are
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ensured,'* no one plan will meet every patient's needs.
When indicated, early interception of the carious
process will allow minimal intervention that will not
initiate the cycle of recurrent pathoses that result from
well-intended but often iatrogenic procedures.
This solution is not indicated when the carious
process has led to considerable destruction of dental
tissue that risks the integrity of the marginal ridge.
Wilson and McLean" precisely defined the prerequisites for marginal ridge preservation in their description of the tunnel restoration. They concede that these
cavities require a rather large opening of the occlusal
surface and consequently cannot be considered as
being economical of tooth substance; however, their
recommendations for the preservation of the marginal
ridge remain valid to assure good resistance to the
facial slot restoration." More recently, some authors
have questioned the efficacy of this technique in the
removal of cades'* as well as the vahdity of the dental
structure-preserving assumption attached to this approach, "
Optical aids are required, and binoculars with x 2.5
or X 3.5 magnification are essential. With these tools,
buccal and lingual opening of the preparation is
sufficient for complete viewing of the cavity and total
removal of carious tissues.
For the past 15 years, dental research has shown the
advantages of the glass-ionomer cements. It is important to understand their properties and to know their
limitations, howeyer, to obtain the most benefit from
their use. Resin-modified glass-ionomer cements benefit from qualities already present in the traditional
autocured glass-ionomer cements. However, their
technology has resulted in an improvement in several
clinically releyant mechanical properties:
1. Tensile diametral strength has increased to 30 MPa
(13 MPa for autocured cements) and compressive
strength to 170 MPa. (Metal-modified cermets had
only reached 140 MPa in the past.)^**-'
2. Adhesive properties to both enamel and dentin are
improved.
3. Better esthetics result from better transparency with
natural tooth structure and the availability of
multiple shades.
4. After 20 seconds of light curing, the water sensitivity is almost eliminated, allowing immediate
polishing of the restoration.-^
5. Placement is easier and faster because of the
light-command initial polymerization.
Quintessence Intemational
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6. Adequate radiopacity permits the radiographie
examination of the restoration. One of the materials
on the market is not radiopaque and therefore was
not used in this protocol.
Some guidelines musi be followed to obtain the best
results with the material. After all infected dentin has
been carefijlly eliminated firom the lesion, it is necessary to remove the smear layer for proper adhesion of
the material to dentin. The preparation is flooded with
a 10"^ polyacrylic acid for 15 seconds; it is then
thoroughly rinsed for abont 30 seconds to obtain
proper cleansing of all debris. Some materials require
the application of a light-cured primer. Photopolymerization of the primer may not always be easy to
achieve in some areas that are less accessible to light;
therefore use of these materials may be more difficult
when this technique is used.
Placement of the material with a syringe is recommended to avoid incorporation of air bubbles or
formation of voids. The cement is then injected rapidly
into the cavity, because setting of the material begins
shortly after mixing, and proper reaction of the material
with the calcium ions of the dentin is better obtained at
the early stage of the setting reaction. Because access to
these cavities is limited, endodontic needle tips can be
very usefial for delivery of the material into the cavity.
When the cavity is completely obturated, the matrix
band is tightened and squeezed against the tooth to
compress the material and increase its density, ensuring improved mechanical properties. Celluloid
transparent matrix bands appear to be ideal. Unfortunately, they tend to flaften when tightened on a
tooth, and preservation of the natural concave shape of
the tooth is compromised. Stainless steel matrix bands
are easier to manipulate in this respect. However, a
longer light exposure of at least 40 seconds from the
occlusal direction, followed by additional buccal and
lingual exposures of 20 seconds each after the band is
removed, is then necessary because of the lightobstructing nature of the metal. Excess material is
carefLiliy removed from the tooth with resin composite-polishing burs and abrasive disks and strips.
Although resin-modified glass-ionomer cements
are much less sensitive to initial water contamination
than are traditional glass-ionomer cements, their
chetnical reaction will continue for about 9 minutes,
and protection is advisable during this time. Adhesion
to dentin and enamel is increased and develops more
rapidly when a protective varnish or a sealant is
applied to the material surface after completion of the
restoration.'''^•'
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Conclusion

The technique of using glass-ionomer cement to
reslore posterior teeth with proximal carious lesions
has limitations imposed by diagnostic findings and the
properties of the cement. Once these factors are
understood, the technique brings an interesting solution to nil the needs of today's dentistry. A minima
dentistry refers to cavity preparation limited to the
carious lesion with maximum respect for healthy tissue,
to ensure that the restored tooth enjoys a considerably
greater longevity than would be provided by traditional
restorative techniques. Recent advances allow today's
practhioner to consolidate rather than to obturate, to
reinforce without weakening, and to prevent, thereby
avoiding unneeded mechanical intervention.
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