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Abstract
Purpose: The purpose of this study was to obtain an overview

of materials and restoratives techniques taught for Class I and Class
II restorations in primary molars in different pediatric dentistry
departments in North America.

Methods: A form with response alternatives was mailed to 63
dental schools in the United States and Canada. The forms were
addressed to the chairman/undergraduate program director of the
department of pediatric dentistry. Questions regarding the restor-
ative materials taught, indications and contraindications for the
use of tooth-colored materials and the type of cavity preparation
indicated for those materials were among the topics assessed.

Results: Eighty-six percent of the dental schools responded to
the survey. Amalgam continues to be the material of choice for Class
I and II restorations in primary molars, although hybrid compos-
ites and compomers are gaining some popularity. When
tooth-colored materials were indicated, the slot-type of cavity prepa-
ration was the preferred one.

Conclusions: The diversity in teaching may reflect uncertainty
related to requirements for optimal restorations of primary teeth.
Data from dental schools of other countries may be important to
obtain to establish universally accepted criteria and standards for
restorative techniques of primary teeth. (PediatrDent 23: 410-414,
2001)

Amalgam was taught for decades as the material of choice
for Class I and II restorations in primary molars. The
Project TAPP, Task Analysis of Procedures in Pedodon-

tics,1 established standards for cavity preparations that are
currently accepted.

Patients’ demand for better esthetics and parents’ scare of
the potential adverse effect of mercury on health and the pol-
lution of the environment motivated manufacturers of dental
products to develop alternatives for amalgam. For the last 20
years, numerous clinical and laboratory studies using tooth-
colored esthetic materials for Class I and II restorations in
primary teeth were reported.2-21 Composite resins, glass
ionomers, resin-modified glass ionomers, and, lately,
compomers were used. Conservative and traditional, amalgam-
like cavity preparations for Class I and II restorations were
tested as well as new condensation and polymerization tech-
niques.4-12

Currently available pediatric dentistry textbooks do not in-
clude instructions or illustrations on how to prepare primary

molars for esthetic filling materials, but general considerations
were recently introduced and discussed.22 Garcia-Godoy23

reviewed the subject and specified techniques and materials to
be used. Due to the relatively short life of primary teeth, dif-
ferent restorative materials from those used in permanent teeth
were indicated, making the selective criteria decision compli-
cated for the clinician.

Studies of teaching programs for Class I and Class II com-
posite restorations in permanent teeth have been conducted in
North America,24 Europe,25 Japan26 and Brazil.27 Marked di-
versities in the teaching were noted, like the amount of
curriculum time dedicated to teach resin-based composites, the
type of tooth indicated for these restorations (premolars and/
or molars), and the occlusal width of the preparations. These
diversities were not only within countries, but also between
continents. The status for primary teeth was not yet investi-
gated.

The purpose of this study was to obtain an overview of
materials and restorative techniques taught for Class I and Class
II restorations in primary molars in different pediatric dentistry
departments in the United States and Canada.

Methods
The invitations to participate in the study were mailed in Janu-
ary 2001 to all 63 dental schools in the United States and
Canada. It contained a cover letter explaining the study, an
anonymous two-page form with alternative responses and a pre-
stamped envelope for the reply. The forms were addressed to
the chairman/undergraduate program director of the depart-
ment of pediatric dentistry. At the end of February 2001, a
reminder was sent.

The study was based on that by Mjör and Wilson24 and con-
sisted of 10 questions, some in a yes/no format and others in a
multiple-choice format. The questions assessed the use of amal-
gam and tooth-colored restorative materials for Class I and
Class II restorations for primary molars, mainly focusing on
the use of tooth-colored materials and the type of cavity prepa-
rations indicated for these materials, the types of materials used,
indications and contraindications for their use, the teaching of
pediatric dental materials, and the department policy for the
use of bases and liners in cavity preparations of different depths.
Information regarding preclinical and clinical requirements,
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brand name of materials and cost of tooth-colored restorations
in comparison to amalgam was not requested in the survey.

Results
Fifty-four (86%) of 63 dental schools in the United States and
Canada responded to the survey. Most schools answered all of
the questions for the different topics, and the response rates
for each category were calculated based on the number of
schools responding. Some schools selected several alternative
answers for some of the questions.

Material selection

The results for material selection for Class I and II restorations
in primary teeth are illustrated in Figure 1. Eleven schools
(20%) selected amalgam as the only restorative material rec-
ommended. Most of the schools recommended more than one
material to be used. Among the tooth-colored materials, hy-
brid composites and compomers were the most popular. Only
one school reported to be “amalgam-free” and one Canadian
school reported that dental restorations for patients nine years
of age and younger were covered by the government only if
restored with amalgam.

Thirty-four schools (63%) selected amalgam as the preferred
material for restorations of Class I and II lesions. Five schools
(9%) preferred composite materials for Class I and amalgam
only for Class II. One department mentioned that there was
no agreement among the faculty and the decision was up to
the instructor in the clinic.

Teaching dental materials

Teaching of pediatric dental materials was reported to be in-
cluded in the undergraduate pediatric course in 46% of the
departments. Seven percent of the schools reported that this
subject was not taught in their course. The departments of
Operative Dentistry and Dental Biomaterials were responsible
for teaching pediatric dental materials in about 20% of the
schools (Figure 2).

Teaching tooth-colored materials

The departments were asked if they taught composite resins,
compomers and glass ionomers as alternative materials to amal-
gam in Class II restorations in primary molars. Forty-seven
schools (87%) responded positively, but 50% only under cer-
tain conditions.The contraindications for the use of
tooth-colored filling materials in Class I and II restorations in
primary molars were also reported. They were selected from
a list of  11 potential contraindications. The reason for ask-
ing about contraindications was to find out if any of the same
contraindications reported for permanent teeth (eg, heavy oc-
clusion, bruxism, allergy, etc.) was also considered for
restorations in primary teeth. The results are summarized in
Table 1.

Type of cavity preparation

Ninety-six percent of the schools teach classical Class I and
Class II cavity preparations for amalgam in primary teeth. In-
formation about the type of cavity preparation recommended
for tooth-colored materials was also requested. Fifty-seven per-
cent of dental schools indicated the conservative box-only (slot)
type of preparation and 19% of these also indicated the addi-
tion of retention groves to the preparation. Thirty-six percent
selected the classical amalgam-like type of cavity preparation
(Figure 3).

The use of cement bases/liners for primary molars

When restoring Class II lesions with amalgam, 15% of the
dental schools recommended the use of total etch and bond-
ing agents as a standard procedure. When a base was deemed
necessary under amalgam, glass ionomer was the preferred
material for 32% of the schools and calcium hydroxide for
14%. Thirty-six percent selected both materials as options.
Twelve percent also included total etch and bonding agents
(Figure 4).

Chosen by >50% Chosen by <25%
of schools of schools

Poor oral hygiene Patient’s age

After pulpotomy and pulpectomy Allergy

Inability to use rubber dam

Restorations with more than two surfaces

Gingival margin subgingival

Larger restorations

Table 1. Contraindications for Using
 Tooth-Colored Materials

Fig 2. Responsibility for teaching pediatric dental materials

Fig 1. Schools’ preferences for restorative materials in primary molars. Most
of the schools recommended more than one material (Rmgi=Resin modified
glass ionomer)



412    American Academy of Pediatric Dentistry Pediatric Dentistry – 23:5, 2001

Figure 5 illustrates the schools’ recommendations for bases/
liners regardless the restorative material used. When shallow
cavity preparations are prepared, 78% of the schools did not
recommend any base or liner. Fourteen percent recommended
total etch and bonding agents in combination with the final
restorations.

For moderately deep cavity preparations, 49% did not rec-
ommend any base or liner. Fourteen percent recommended
calcium hydroxide only and 12% glass ionomer only. Twelve
percent recommended either calcium hydroxide or glass
ionomers. Total etch and bonding agents were recommended
by 8% of the schools for moderately deep cavities. For deep
cavity preparations, glass ionomer only was indicated by 32%
of the schools while 13% indicated calcium hydroxide only.
Thirty-two percent recommended both calcium hydroxide and
glass ionomer.

Discussion
The results of the present study showed that amalgam contin-
ued to be taught as the preferred restorative material for Class
I and Class II restorations in primary molars in most of the
dental schools in North America. Although it was the most
popular material, amalgam was not the only material that was
taught. Most of the schools selected more than one material
to be used, but the indications for using those materials were
not specified nor requested in the survey.

The preferred tooth-colored materials in Class I and II res-
torations for primary molars were hybrid composites and
compomers. These results confirm the findings of

Fig 3. Type of cavity preparations selected for tooth-colored restorations

Fig 4. Indications for the use of bases and liners under amalgam restorations
(GI= glass ionomer; CH= calcium hydroxide; TE= total etch; ZOE= zinc
oxide eugenol)

Fig 5. Indications for the use of bases and liners in different depth cavity preparations in primary molars (TE=total etch; GI+glass ionomer)
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Christensen,27 who reported the increased popularity of
compomers and hybrid composites in pediatric dentistry.

Short-term clinical studies (up to two years) with compos-
ites in primary molars showed high success rates.3,4 Shorter
longevity for composites has also been reported.20 However,
high long-term failure rates were reported,5 mainly due to sec-
ondary caries, loss of retention and discoloration.

Compomers were introduced on the European market in
1993 as an alternative material to amalgam in primary teeth.29

Several clinical studies were conducted worldwide assessing the
quality and longevity of compomer restorations in the last five
years.7-12 Although the short-term follow up reported for these
studies is only up to three years, the results so far are compa-
rable to amalgam (90% success after two years). Excellent
handling properties, good esthetics, fluoride release, and
simple application technique were the main reasons for
compomers’ popularity. The restorations in those studies were
made according to two cavity designs: (1) a box-only (slot)
preparation and (2) the conventional amalgam-like type of
preparation.  After two years, the failure rate for both types of
cavity preparations was similar (10%). The addition of reten-
tion grooves was reported to improve the retention rate of the
restorations.11 Compomers are also technically sensitive mate-
rials. The use of rubber dam influenced the quality of the
fillings. In a multicenter study7 where multiple operators per-
formed the fillings, “relative” isolation was used. A failure rate
of 22% was reported after two years.

The use of bases and liners in primary teeth were compa-
rable to those in permanent teeth.24 For shallow and moderately
deep cavity preparations in both studies, the majority of the
schools did not recommend any base or liner before inserting
the restorative material. For moderately deep cavity prepara-
tions, glass ionomers were the material of choice for permanent
teeth if a base was used, while calcium hydroxide and glass
ionomers were equally selected for primary teeth. For deep
preparations, glass ionomers followed by calcium hydroxide
were indicated for both primary and permanent teeth.

No data are available regarding teaching of Class I and II
restorations in primary teeth in other geographic areas. Due
to restrictions in the use of amalgam in some European coun-
tries, and probably also in Japan, the teaching of tooth-colored
materials as amalgam replacement in those countries is more
emphasized than in North America. Information on the teach-
ing programs from these countries may be important to
enhance the quality of restorations in primary teeth.

Conclusions
 Marked diversity in the teaching programs was noted in North
American dental schools. Amalgam continued to be the pre-
ferred material for Class I and II restorations in primary teeth.

 Data from dental schools of other countries and continents
would be important to compare the findings and assist in the
determination of optimal restorations in primary teeth.
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Letter to the Editor

Dental prophylaxis has been an integral part of the car-
ies prevention armamentarium for decades.  So much
is it embedded in the public psyche, that most patients

consider their recall dental appointments as going for “clean-
ing their teeth.”  But this hallowed aura of the dental
prophylaxis has lost its scientific luster of late.

Evidence-based recommendations forswear universal pro-
vision of the dental prophylaxis.1  This brings to the fore two
potential ethical issues.

1.  Elimination of dental prophylaxis from recall dental ex-
aminations has significant economic implications for pediatric
dental practices.2  This raises the unpleasant devil’s advocate
question of whether some practitioners would resist adopting
the evidence-based recommendations on grounds of economic
self-interest.

2.  Dental prophylaxis in common parlance refers to the rub-
ber cup pumice prophylaxis.  This notion prevails among
patients and third-party payers.  However, the American Acad-
emy of Pediatric Dentistry has appropriately noted that the
“dental prophylaxis can be performed using a brush or rotary
cup.”3  Therefore, some practitioners may substitute the rub-
ber cup pumice prophylaxis with the toothbrush prophylaxis.
These practitioners may opt to use the same procedure code
for toothbrush prophylaxis as for a rubber cup pumice pro-
phylaxis and they would be technically correct in doing so.  But
the parent or third-party payer may presume that a rubber cup
pumice prophylaxis was performed.  The disturbing question

that might be asked of the practitioner on the discovery that a
toothbrush rather than a rubber cup pumice prophylaxis was
performed would be that, “Is not a toothbrush prophylaxis a
part of Oral Hygiene Instructions” and therefore appropriately
charged as such?  This miscoding (sic) might be construed as
misrepresenting treatment delivered.

These ethical dilemmas confronting practitioners merit an
early resolution.

S.M. Hashim Nainar, BDS, MDSc
Hamilton, Ontario
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