PositioN PAPER A

The use of amalgam in pediatric dentistry

Dr. Fuks is professor, Department of Pediatric Dentistry, Hebrew University, Hadassah School of Dental Medicine, Jerusalem, Israel.

Anna B. Fuks, CD

Correspond with Dr. Fuks at fiks@cc.huji.ac.il

Abstract
Amalgam has been widely utilized to restore posterior teeth in pediatric dentistry, and is
still taught as the material of choice for Class I and Class II restorations in many dental
schools in the United States and Canada. Results of clinical trials are difficult to com-
pare due to their heterogenicity, mainly due to differences in caries risk, operator skills,
study duration, or patients’ age. Thus, the different studies report failure rates of amal-
gams ranging from 12% to over 70%. Treatment of caries should meet the needs of each
particular patient, based on his/her caries risk. In general, for small occlusal lesions, a
conservative preventive resin restoration, using composite or compomer in conjunction
with sealant, would be more appropriate than the classic Class I amalgam preparation.
For proximal lesions, amalgam would be indicated for 2-surface Class II preparations
that do not extend beyond the line angles of primary teeth. This recommendation might
not be appropriate for high-risk patients or for restoring first primary molars in children
4 years of age and younger where stainless steel crowns have demonstrated better lon-
gevity. Currently, amalgam demonstrates the best clinical success for Class II restorations
that extend beyond the proximal line angles of permanent molars. (Pediatr Dent.

2002;24:448-455)
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ilver amalgam has been used for restoring teeth for over

150 years and it is still used extensively in pediatric den-

tistry. However, the improvement in the physical
properties and clinical handling of the tooth color materi-
als, together with the continuing concern over the toxicity
of dental amalgam, led to questioning the desirability of con-
tinuing to use dental amalgam in children. The subject has
been so widely investigated'* that the British Society of Pae-
diatric Dentistry produced a policy document to provide
guidance on the use of amalgam in children’s dentistry in
the United Kingdom.”

The present report summarizes the several factors related
to the material, the patient and the operator that affect the
effectiveness, the advantages, and the disadvantages of the
use of dental amalgam in primary teeth.

Factors related to the material

Toxicity of amalgam'
The potential toxicity of mercury, inhaled or ingested, is the
main concern regarding the use of dental amalgam. Encap-
sulation of the silver/tin alloy and mercury during mixing
has considerably reduced the risk of inhalation. However,
despite encapsulation, the concerns still persist and relate
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mainly to the effects of: (1) inhalation of mercury vapor or
amalgam dust, (2) the ingestion of amalgam, (3) allergy to
mercury, and (4) environmental considerations.

Inhalation of mercury vapor by dental personal

Eley' described a few instances of mercury intoxication in
dental staff, including one fatality. Dental personnel have
been found to excrete greater amounts of mercury in the
urine than a control population. These resulted from poor
mercury hygiene, and a fall in the excreted mercury in the
urine of dental personnel has been demonstrated after they
responded positively to advice in the correct handling of
mercury and amalgam.

Ingestion of amalgam by patients

Inhalation and ingestion of mercury from dental amalgam
can occur during placement, polishing, or removal of res-
torations or during chewing. The daily dose of mercury from
dental fillings, produced by chewing, would appear to
amount to 1- 2 Hg/adult. The threshold for hazard to health
from air/mercury exposure in the general population is
5 Hg/m? air, while it is 1 Pg/m?for children and pregnant
women. All estimates of the daily total amalgam—associated
mercury intakes are well below these thresholds.’
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A considerable number of human and animal studies in-
vestigated the fate of inhaled mercury in the body. The usual
routes for excretion are feces (after placement of restorations)
or urine. Mercury can also pass from mother to fetus, and
may be detected in the milk. However, one human study
demonstrated that the correlation between mercury levels
in the mother and the newborn child was more closely re-
lated to the amount of fish consumed than to the number
of amalgam fillings in the mother. Moreover, animal and
human studies have not demonstrated any association be-
tween amalgam fillings and birth defects.'

Plasma and urine mercury levels following placement or
removal of restorations can be considerably reduced when
the rubber dam is used.®® Some dental procedures, like
bleaching, can increase the release of mercury from amal-
gam. It has been shown that 10% carbamide bleaching
agents increased the mercury release from amalgam in
vitro.'

Allergy to mercury

True allergies to amalgam are rare—about 50 cases have been
reported in the past 100 years, although it is uncertain what
proportion of these were children." Hypersensitivity tests
revealed that some, but not all, were due to copper or sil-
ver. Amalgam replacement in these cases has been an
effective cure. There have been reports of an association
between some oral lichenoid lesions and the presence of
amalgam fillings adjacent to the affected area of the oral
mucosa. Removal of the restorations is only recommended
if there is clear contact between the restorations and the le-
sion. It should be kept in mind that other restorative
materials can also cause lichenoid lesions.!"!2

Environmental issues

Many countries have planned to reduce the industrial use
of mercury and also its use in dental amalgam, for environ-
mental reasons. Mercury contamination of rivers and lakes
led to increasing levels of this metal in plants and animals
living in these environments. The use of mercury in den-
tistry accounts for about 3% of the total amount used in a
worldwide basis. Several European countries have encour-
aged good mercury hygiene in dental practices, including
proper handling of waste amalgam to prevent it from reach-
ing the environment.""

Major reviews on the risk of dental amalgam, both in the
United States*® and in the United Kingdom,' concluded
that: “Over the years amalgam has been used for dental res-
torations without evidence of major health problems.”
Recently, Dodes* observed that there are numerous logical
and methodological errors in the antiamalgam literature,
and concluded that the evidence supporting the safety of
amalgam restoration is compelling.

Composition and properties of amalgam

Dental amalgam consists of an alloy of silver, copper, tin,
and zinc combined with mercury. Unreacted alloy particles
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are called the gamma phase, and are mainly silver-tin. These
particles combine with mercury forming a matrix consist-
ing of gamma 1 and gamma 2 phases. The gamma 1 phase
involves the binding of silver and mercury (Ag,Hg ) and the
gamma 2 phase involves the binding of tin and mercury
(Sn,Hg). The gamma 2 phase is responsible for early frac-
ture and failure of amalgam restorations.

Copper was introduced to avoid the gamma 2 phase,
replacing the tin-mercury phase with a copper-tin phase
(Cu,Sn,). The copper-tin matrix decreases the corrosion of
tin, preventing secondary weakening with subsequent frac-
ture of the restoration.'

Creep is a dimensional change that occurs when amal-
gam is submitted to a load, as in mastication, and is the result
of the viscoelasticity of the material. To be certified, the
ADA requires that an amalgam should have a maximum of
5% creep.'

Marginal integrity
Amalgam is the only restorative material existing nowadays
in which the marginal seal improves with time. This is
mainly due to the acid environment and low oxygen con-
centration in the space between the tooth and the
restoration, leading to corrosion. In the former-generation
amalgam (low copper), the gamma 2 phase was formed, and
slowly filled the mentioned space, creating the marginal seal.’

In the high copper amalgams, there is no formation of
gamma 2; the eta phase (CuGSnS) oxidizes, and transforms
into CuCIZ, and CuO, This process, however, is much
slower; in the high copper amalgam, it takes double the time
(up to 2 years) of the low copper to produce a similar mar-
ginal seal.>"’

Cavity design

Although amalgam is still widely used as a restorative ma-
terial worldwide, its lack of bonding capability makes it
generally unsuitable for the restoration of minimal carious
lesions. The achievement of adequate resistance and reten-
tion for such restorations requires the removal of a
considerable amount of healthy tooth structure. Thus, for
minimal Class I preparations, a preventive resin restoration
may be preferable.'®

The most common cavity design problem leading to
immediate failure concerns retention, especially in large
Class V preparations that extend onto the mesial or distal
surface where the amalgam can simply fall out during con-
densation."

Another problem occurs with Class II preparations, par-
ticularly when the proximal outline flares out buccally and
lingually, stressing the material at these margins. Isthmus
width is also important. If the proximal box is large and the
isthmus is narrow, a fracture could eventually occur. Con-
versely, if the isthmus is too large, a great deal of tooth
material is wasted, the cusps are weakened and the pulp
horns are endangered.
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Another common mistake, especially with excessive oc-
clusal extension, is the presence of occlusal flash. These thin
amalgam spurs, if subjected to stress, will fracture, leaving
a ledge of rough amalgam at the margin and offering a pro-
tective area for plaque and debris accumulation.”” In primary
teeth, many practitioners limit Class I amalgam restorations
to relatively small 2-surface restorations. Three-surface res-
torations (MOD) may be done, but studies have shown that
stainless steel crowns are more durable and predictable.?*?!
This issue will be further discussed under clinical recom-
mendations.

Technique sensitivity

Amalgam tends to be much less technique sensitive and
more operator friendly when compared with other restor-
ative materials, particularly the new composites. The
discrepancy between the quality and the physical proper-
ties of composites performed under laboratory conditions
and those placed in the patient’s mouth is much greater than
that with amalgam. Minimal deviations from the
manufacturer’s recommendations may compromise the fi-
nal result of the composite restoration, while amalgams are
less affected.”

However, moisture contamination should also be con-
trolled in amalgams, because excess moisture causes delayed
expansion, particularly in zinc-containing alloys. The use
of a rubber dam can prevent moisture contamination and
isolate the working field effectively.'* In addition to improv-
ing the quality of the amalgam filling, the BSPD Policy
recommends using the rubber dam to reduce any potential
risk of mercury toxicity to a minimum.’

Factors related to the patient

Risk assessment for caries

Risk assessment has been considered a developing science
because most risk factors, individually, have low predictive
value. However, it could be anticipated that a patient who
has low fluoride availability at the site of demineralization,
high dietary sucrose intake, poor compliance with dietary
and oral hygiene advice, reduced salivary flow, a high Strep-
tococcus mutans count, is an irregular dental patient, and who
already has active caries, would be at high risk for further
caries. Reducing the number of risk factors may reduce the
risk, but the influence of each factor may vary with each
patient.'®

Thibodeau and O’ Sullivan® measured annually the sali-
vary S mutans counts to identify the long-term risk in both
primary and mixed dentition. They concluded that, despite
some limitations of determining caries risk using microbio-
logical methods, the use of salivary S mutans testing in
children as young as 3 years old may provide valuable in-
formation for identifying and aggressively treating those
children at greatest risk for developing dental caries in the
primary and permanent teeth.
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An expert system for caries assessment has been devel-
oped and tested by Suddick and Dodds.” This system
considers that the following factors contribute to increas-
ing risk of developing new lesions:

* prior caries incidence,

* frequent intake of sugary foods and snacks,

* not living in a fluoridated community and not using
fluoride dentifrice,

* age (child, adolescent),

* low unstimulated salivary flow,

* high S mutans count.

When the above list is considered, the relevant evalua-
tions, with the possible exception of the quantitative
assessment of § mutans, may be readily available to the den-
tist in the dental office. Based on these points, it should be
possible to identify the at-risk patient with reasonable ac-
curacy and, consequently, to make a decision on the need
to restore a lesion. The decision not to restore a lesion should
be associated with the beginning of preventive therapy, ul-
timately followed by the assessment of whether a particular
lesion is active or not at the time of the assessment. Accom-
panying the decision to restore should be the choice of the
most appropriate restorative material. This point will be
further discussed under factors related to the operator.

Salivary flow

Although less common in children, certain patients present
with unusual amounts of plaque buildup around a classic
restoration or crown. This might appear as a chronic infec-
tion, but in reality could be due to a diminished salivary flow
induced by certain drugs taken by patients. The solution
might actually be to restore the salivary flow by having the
patient chew sugarless gum to generate stimulated saliva.

Stimulated saliva offers more buffering protection than
nonstimulated saliva, with mastication being the main
stimulant. That is why chewing sugarless gum can often help
prevent caries.” Under normal conditions, saliva is also satu-
rated in reaction to calcium and phosphate for natural
enamel remineralization and has a natural trigger that de-
livers the minerals to a specific tooth surface—even before
acid production begins.**

Presence of orthodontic appliances

The main source of salivary bacteria is the oral soft tissues,
which continually shed oral mucosal cells. Therefore, from
a bacterial point of view, the solid and nonshedding sur-
faces of the teeth are very attractive. However, oral bacteria
do not grow on all tooth surfaces with equal preference or
intensity. They colonize and grow more readily in areas
where they are protected against intraoral mechanical dis-
turbance originated from oral function (eating, singing,
tooth brushing, etc). Thus, the presence of orthodontic ap-
pliances or, more specifically, bands and brackets, may favor
the accumulation of bacteria with cariogenic potential.” If
no measures are taken to disturb or remove the cariogenic

Pediatric Dentistry — 24:5, 2002



plaque, the condition becomes a self-perpetuating process
that slowly may result in visible destruction.”

Patient age and type of tooth

The age of the patient at the time of restoration placement
has been reported to be a determinant in restoration lon-
gevity in primary molars.?**’ Studies evaluating the
durability and lifespan of stainless steel crowns (SSCs) and
Class II amalgams revealed that, in children 4 years of age
and younger, crowns had a success rate of approximately
twice of that of amalgams.”® Holland et al,*® reported that
restorations placed in children under 3 years old lasted on
average less than 1 year. They added that all restorations of
a given type (Class I or II) placed in first primary molars
exhibits a shorter survival time than those placed in second
primary molars.

Factors related to the operator

Operator skills

Lavelle® studied 6000 defective restorations in adults and
concluded that, because the main reason for failure was re-
current caries, the skill of the operator was the greatest factor
in determining the durability of the restoration. These views
were shared by Dahl and Eriksen.”!

In the primary dentition, Qvist’” found that the major
reason for replacement of restorations were their fracture or
total loss, again factors related to operator error. This point
can be reinforced by the low failure rate reported from a
specialist practice,” suggesting that familiarity with behav-
ior management and restorative techniques increase the
success rate in young children.

Another point to be considered is the lack of experience
in placing SSCs by some young dentists. Therefore, not feel-
ing confident with the technique they will place an
amalgam, even in cases where the Class II is not the ideal
restoration.*

Correct diagnosis and treatment of caries

Restorative dentistry seems to have been based upon the
belief that dental caries could be treated effectively by re-
storing, and therefore that such dental treatment
automatically results in oral health. Elderton® claims that
restorative dentistry suffers from a number of failure char-
acteristics, some due to the materials themselves and others
to the clinical skills and motivation of the operator. This
author argues that many dentists are quick to replace resto-
rations that they judge to be imperfect in some way, even
though they are frequently unable to state the cause of the
defect. Thus, it is not unusual that the original error would
be repeated in the preparation, while the cavity would in-
crease in size. At each replacement, the tooth becomes
weaker and the restoration more complex and costly—this
is the “repeat restoration cycle.”

The cure for caries, according to Elderton,* lies in chang-
ing lifestyles and treatment with topical agents: restorations
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per se do not offer these and, hence, do not provide the cure
they are often believed to produce.

The majority of dental practitioners spend much of their
time deciding whether lesions of caries are present, accu-
mulating information for each particular patient to make a
judgment on how to treat such lesions, and deciding
whether and how to treat the caries or replace restorations.
Such decisions are particularly relevant in developed coun-
tries, where caries is under control, and where the clinicians’
dilemma is often determining the right approach: restora-
tion vs prevention or surgical vs nonsurgical. The challenge
of treating caries may be less philosophical in less developed
countries where extraction may be the only treatment sug-
gested by the overriding economic and social conditions.'®

Longevity of restorations

The issue of longevity of restorations has been the focus of
attention during the past decades, and several cross-sectional
studies on the age of the fillings and the reasons for replace-
ment have been carried out.>*3%¢3 Ozer and Thylstrup®
analyzed 18 of these studies and concluded that about half
of all replacements occur because of the diagnosis of sec-
ondary caries. Qvist et al,** studied the accumulated
percentage distribution of replaced amalgam restorations in
adults and reported that 50% of them were replaced after 8
years.

The durability of amalgam restorations in primary mo-
lars has been assessed in amalgam studies proper®?*?4! or
as controls for resin-modified glass ionomer,**
compomers*“ and composites.”’*

In one of the early studies of Class II amalgam in pri-
mary molars, Mc Rae et al*! concluded that failure of the
amalgam itself was responsible for more marginal defects
than enamel breakdown. Most failures were observed in first
primary molars,”**" and the buccal margins on the occlusal
were the most susceptible to this failure. Qvist et al*? found
that the major reasons for replacement of restorations in
primary molars were their fracture or total loss, factors re-
lated to operator error.

Most reports on longevity of restorations have been based
on treatment by more than one operator?>*#30325051 with
relatively few by a single operator.?33°%% In the first case,
factors like operator skills, patient management techniques,
and materials used introduce several variables that are diffi-
cult to control. To overcome these difficulties, Randall et
al?! evaluated the efficacy of preformed metal crowns vs
amalgam restorations in primary molars by means of a lit-
erature review and meta-analysis. For this purpose, the
authors performed a MEDLINE literature search and added
relevant references cited in the literature obtained.

Ten out of 35 articles provided by the literature search
fulfilled the criteria and were analyzed qualitatively. All but
2 studies were retrospective evaluations of patients’ records.
Of these 2 studies, 1 was a prospective, nonrandomized clini-
cal trial’* in Finland, and the other a 10-year prospective
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evaluation of 732 patients in a specialist dental practice in
England.”® Six articles discussed the true and false failure
rates.?31525557 False failures were indicated as orthodontic
extractions,’>>>¢ extractions due to pulp pathology appar-
ently not related to the restoration,?°""*% and caries
appearing in a surface of a restored tooth not related to the
restoration.?®3%

The loss of a crown needing recementation was judged
to be a true failure, and secondary caries or fracture was rated
as true failures in the case of amalgam restorations. Across
all the studies reviewed, Randall and coworkers* found a
consistently lower failure rate of SSCs compared to amal-
gam, varying between 1.5 to 9 failed amalgams for every
failed crown.

Eriksson et al,”* and Roberts and Sheriff** reported that
multisurface lesions were preferably restored with crowns,
while amalgam restorations were used for smaller lesions.
Although not specifically mentioned in other studies, it is
most likely that crowns were placed in teeth with larger or
multisurface caries.”

The highest success rate for both restorations and crowns
was reported in the study with the largest sample size and
longer follow-up time*. The low failure rate of 12% for
amalgam and 2% for crowns was attributed to limiting the
use of amalgam to small lesions and for the specialist prac-
tice setting. Conversely, Eriksson et al,”* reported a failure
rate of 76% using amalgam mainly to restore small lesions,
leading to the conclusion that operator error appears again
to be the main source of failure.

Some studies®>">% excluded failures due to pulp inflam-
mation that seemed not directly related to the restoration,
while in others failed pulp treatments also counted as failed
restorations.”*”%® A false failure of a restoration may occur
due to poor diagnosis (operator error) in teeth where a
pulpotomy has not been performed and should have been,
or when a pulpotomy was performed and failed. A true fail-
ure of a restoration would be where pulp treatment was
carried out but failure has occurred as a result of leakage of
the restoration, leading to recurrence of the pulp inflam-
mation. This might have been the case of the study by
Gruythuysen and Weerheijm®® that reported a higher fail-
ure rate of calcium hydroxide pulpotomies restored with
amalgam when compared to those restored with a SSC.

Since it is difficult to establish the correct cause of fail-
ure when pulp pathology is involved, it is possible that some
restorations were categorized as false failures, but could have
been true failures.

Life table analysis was used in some studies and included
as “events” for all the restorations requiring replacement®;
a distinction was made between false and true failures, and
false failures were not incorporated in statistical analysis. For
example, 50% of the replacements of satisfactory Class I
amalgam restorations® were due to interproximal decay,
necessitating a Class II cavity preparation. Papathanasiou
et al,” took a better approach by referring to false failures
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as “withdrawn intact” for life table analysis, similarly to a
tooth with a satisfactory restoration that has exfoliated.
Roberts™ reworked the analysis of his data for primary molar
restorations™ by the method used by Papathanasiou et al,”
giving a 5-year survival estimate for Class I amalgam of 93%
(previously 73%); Class I amalgam 71% (67%); all primary
molar amalgams 79% (70%); and preformed metal crowns
98% (92%). The true failure rates were, respectively, 4%;
12%j; 9% and 2%. Roberts™ also points out that life table
analysis becomes more reliable with a greater number of
“events,” or, in this case, failed restorations.

Levering and Messer® assessed the durability of amal-
gams in primary molars using an audit of the records of
pediatric patients attending a dental school clinic. The au-
thors reported that their selection of patients was biased
toward selecting the records of children with amalgam in
at least 4 primary molars. Possibly these children had ex-
tensive restorative histories and were at increased risk of
caries and restoration replacement. These amalgams may not
be representative of those in children with lower caries in-
dices and cannot be extrapolated for children with less than
4 restored molars. True failures occurred more frequently
among Class II amalgam than among Class I, regardless of
age of placement. However, particularly significant was the
large number of true failures (46%) and the relatively few
successful restorations (47%) among those younger than 4
years. The authors suggest that these durability data could
serve as a basis for comparison in studies on new posterior
restorative materials.

Present use of amalgam in primary molars
The daily practice of pediatric dentistry at the time of the
formation of the American Academy of Pediatric Dentistry
some 50 years ago did not have many choices concerning
restorative materials.®” For primary molars, amalgam and
SSCs were mainly used, but sometimes cemented orthodon-
tic bands were used as restorations.®

Presently, as other dental practitioners, the pediatric den-
tist is confronted with many materials to select for each
situation. Based on these facts, it would be interesting to
observe what is being used and taught throughout the world.

In a policy document prepared for the British Society of
Paediatric Dentistry” on the use of amalgam, the authors
analyzed the use of amalgam in other European countries.
They observed that there was no policy concerning the use
of amalgam, but most parents ask for esthetic alternatives.
In Sweden, the original ban on amalgam use was for envi-
ronmental reasons, and has now been lifted. However,
dentists usually avoid amalgam use in children and preg-
nant mothers.

In a recent survey of North American Dental Schools,
Guelmann et al®' observed that amalgam continues to be
the material of choice for Class I and II restorations in pri-
mary molars, although hybrid composites and compomers
are gaining some popularity. The authors concluded that
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the diversity in teaching in the different pediatric dentistry
departments in the United States and Canada may reflect
uncertainty related to requirements for optimal restorations
of primary teeth. The findings of this survey reinforce the
need of a consensus and guidelines for restorative materials
and techniques in pediatric dentistry.

Clinical implications

Treatment of caries should meet the needs of each particu-
lar patient, based on his/her caries risk. Restorative decisions
for the primary dentitions are taken based on the different
objectives and expectations than those for the permanent
dentition. Quoting Seale:** “The primary teeth are a tem-
porary dentition with known life expectancies of each tooth.
By matching the ‘right’ restoration with the expected
lifespan of the tooth, we can succeed in providing a ‘per-
manent restoration that will never have to be replaced.
Picking the ‘right’ restoration involves understanding the
limitations of the primary dentition to hold certain types
of restorations over time and the durability of the restor-
ative options available.”

Based on these considerations, for small occlusal lesions,
a conservative preventive resin restoration, using compos-
ite or compomer in conjunction with the sealant, would be
more appropriate than the classic Class I amalgam prepara-
tion, when the tooth can be appropriately isolated.

For proximal lesions, amalgam would be indicated for
2-surface Class II preparations that do not extend beyond
the line angle. This recommendation might not be appro-
priate for restoring first primary molars in children 4 years
of age and younger. First, primary molars are small, and the
buccal and lingual walls of the proximal box become thin
and weak with little remaining supporting dentin, leading
to failure. If the carious lesion is extensive and/or in more
than 2 surfaces, a SSC would be indicated, even for chil-
dren older than 4.

Although SSCs are recommended when pulpotomized
primary teeth are restored, Class I amalgam can be an ap-
propriate restoration when the remaining walls are thick
enough to withstand the occlusal forces and the natural
exfoliation is expected within 2 years or less.*

Other factors that would influence the recommendation
of SSCs instead of amalgam are poor parent compliance and
the lack of possibility of a long-term follow up.**

Christensen® discusses the various concepts and mate-
rials for restoration of primary teeth, providing information
on the popular trends in pediatric restorative dentistry. In
his opinion, the several alternatives to amalgam (compomer,
hybrid ionomer, resin-based composite over compomer or
hybrid ionomer, and enhanced-strength glass ionomer) chal-
lenge the continued use of amalgam in children.

Despite the fact that the use of amalgam has diminished
significantly during the past few years, more studies with
long-term follow up of compomers or other esthetic ma-
terials are necessary before they can be considered an
alternative for amalgam in primary teeth.
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Recommendations
The dental literature supports the safety and efficacy of den-
tal amalgam, in all segments of the population. Dental
amalgam can be recommended for:
1. Class I restorations in primary and permanent teeth;
2. two-surface Class II restorations in primary molars
where the preparation does not extend beyond the
proximal line angles;
3. Class II restorations in permanent molars and
premolars;
4. Class V restorations in primary and permanent poste-
rior teeth.

References

1. Eley BM. The future of dental amalgam: a review of
the literature. Brit Dent J. 1997;182:247-249,293-297,
333-338,373-381,413-417, 455-459. 183:11-14.

2. United States Public Health Service. Dental amalgam:
a scientific review and recommended public health ser-
vice strategy for research, education and regulation.
Final report of the subcommittee on risk management.
Committee to coordinate Environmental Health and
Related Program. Washington DC. US Government
Printing Office, 1993.

3. American Dental Association. Dental Amalgam: up-
date on safety concerns. ADA Council on Scientific
Affairs. JADA. 1998;129:494-503.

4. Dodes JE. The amalgam controversy: An evidence
based analysis. JADA. 2000;132:348-356.

5. Is there poison in your mouth? “60 Minutes.” CBS
television. December 16, 1990.

6. Lieberman AJ, Know SC. Facts vs Fears: A Review of
the Greatest Unfounded Health Scares of Recent Times.
3 ed. New York: American Council on Science and
Health; 1998.

7. British Society of Paediatric Dentistry: a policy docu-
ment on the use of amalgam in paediatric dentistry.
Int | Paediatric Dentistry. 2001;11:233-238.

8. Mathewson R]. Restoration of the primary teeth with
amalgam. Dent Clin North Am. 1984;28:137-143.

9. Berglund A, Molin A. Mercury levels in plasma and
urine after removal of all amalgam restorations: the
effect of using rubber dams. Dent Mater. 1997;13:297-304.

10. Rotstein I, Dogan H, Avron Y, Shemesh H, Steinberg
D. Mercury release from dental amalgam after treatment
with 10% carbamide peroxide in vitro. Oral Surg Oral
Med Oral Path Oral Radiol Endod. 2000;89:216-219.

11. Smart ER, McLead RI, Lawrence CM. Resolution of
lichen planus following removal of amalgam restora-
tion in patients with proven allergy to mercury salts; a
pilot study. Brit Dent J. 1995;178:108-112.

12. McGivern B, Pemberton M, Theaker ED, Buchanan
JHG, Thornhill MM, Delayed and immediate
hypersensivity reactions associated with the use of

amalgam. Brit Dent J. 2000;188:73-75.

Use of amalgam Fuks 453



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

454

Widstrom E, Forss H. Dental practitioners’ experiences
on the usefulness of restorative materials in Finland.
1992-1996. Brit Dent . 1998;185:540-542.

Donly KJ and Segura A. Dental Materials In: Pinkham,
ed. Pediatric Dentistry—Infancy Through Adolescence. 3™
ed. WB Saunders Co; 1999:296-308.

Gordon D. Amalgam Restorations compared to com-
posites in molars. Israel | Dent Med. [In Hebrew] 2001;
18:85-91.

Ben-Amar A, Cardash HS, Judes H: Review. The seal-
ing of the tooth/amalgam interface by corrosion
products. / Oral Rehab. 1995;22:101-104.

Hilton T. Proceedings of the Conference of the Ameri-
can Academy of Dental Materials. Calgary, Canada,
Transactions. 1998;12.

Burke FJT, Wilson HF. When is caries caries, and what
should be do about it? I . When should we restore le-
sions of initial caries and with what materials?
Quintessence Int. 1998;29:668-669.

Bennett CG. Why restorations fail in the primary den-
tition. In: Goldman, ed. Current Therapy in Dentistry.
5% ed. CV Mosby; 1975:594-600.

Waggoner WEF. Restorative Dentistry for the Primary
Dentition. In: Pinkham, ed. Pediatric dentistry—Infancy
Through Adolescence. 3 ed. WB Saunders Co; 1999:
309-340.

Randall RC, Mattias MA, Wrijhoef MA, Naim HF,
Wilson NHF. Efficacy of performed metal crowns vs
amalgam restorations in primary molars: a systematic
review. JADA. 2000;131:337-343.

Thibodeau EA, O’Sullivan DM. Salivary mutans strep-
tococci and caries development in the primary and
mixed dentitions of children. Community Dent Oral
Epidemiol. 1999;27:406-412.

Suddik RP, Dodds MW]. Caries activity estimates and
implications: Insights into risk vs activity. / Dent Educ.
1997;61:876-883.

Moss S]. Understanding the saliva, fluoride, and diet
axis. Contemporary Esthetics and Restorative Practice.
2001;5:8-9.

Thylstrup A, Burke FJT, Wilson HF, Naim HF, Wil-
son HF, Trevor F], et al. When is caries caries, and
what should we do about it? I. How should we man-
age initial and secondary caries? Quintessence Int.
1998;29:670-671.

Levering NJ, Messer LB. The durability of primary
molar restorations: I. Observations and predictions of
success of amalgams. Pediatr Dent. 1988;10:74-80.
Hunter B. Survival of dental restorations in young patients.
Community Dent Oral Epidemiol. 1985;18:285-287.
Holland IS, Walls AW, Wallwork MA, Murray JJ. The
longevity of amalgam restorations in deciduous molars.
Br Dent J. 1986;161:255-258.

Hickel R, Voss A. A comparison of glass cermet cement
and amalgam restorations in primary molars. ASDC J
Dent Child. 1990;57:184-188.

Fuks

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Use of amalgam

Lavelle CLB. A cross sectional longitudinal survey into
the durability of amalgam restorations. J Dent.
1976;4:139-143.

Dahl JE, Ericksen HM. Reasons for replacement of
amalgam dental restorations. Scand | Dent Res.
1978;86:404-407.

Qvist V, Thylstrup A, Mjér IA. Restorative treatment
patterns and longevity of amalgam restorations in Den-
mark. Acta Odont Scand. 1986;44:343-349.

Roberts JF, Sheriff M. The fate on survival of amal-
gam and performed crown molars restorations placed
in a specialist paediatric dental practice. Br Dent ].
1990;169:237-244.

Seale NS. Stainless steel crowns in pediatric dentistry.
In: Pinkham, ed. Pediatric dentistry—Infancy Through
Adolescence. 3* ed. WB Saunders Co; 1999:328-329.
Elderton R]. Overtreatment with restorative dentistry:
when to intervene? Int Dent J. 1993;43:17-24.

Mjér IA. Placement and replacement of restorations.
Oper Dent. 1981;6:49-54.

Mijor IA, Toffennetti F. Placement and replacement
of restorations in Italy. Oper Dent. 1992;17:70-73.
Pink FE, Minden NJ, Simmonds S. Decisions of prac-
titioners regarding placement of amalgam and
composite restorations in general practice settings. Oper
Dent. 1994;19:127-132.

Ozer L, Thylstrup A. What is known about caries in
relation to restorations as a reason for replacement? A
review. Adv Dent Res. 1995;9:394-402.

Qvist J, Quist Q, Mjor IA. Placement and longevity
of amalgam restorations in Denmark. Acta Odont
Scand. 1990;48:297-303.

McRae PD, Zacher]l W, Castaldi CR. A study of de-
fects in class II dental amalgam restorations, in
deciduous molars. / Can Dent Assoc. 1962;28:491-502.
Donly KJ, Segura A. Clinical performance and caries
inhibition of resin-modified glass ionomer cement and
amalgam restorations. JADA. 1999;130:1459-1466.
Fuks AB, Araujo FB, Osorio LB, Hadani PE, Pinto AS.
Clinical and radiographic assessment of Class II esthetic
restorations in primary molars. Pediatr Dent. 20005
22:479-485.

Marks LAM, van Amerongen WE, Kreulen CM,
Weerheijm KL, Martens LC. Conservative inter-proxi-
mal box-only polyacid modified composite restorations
in primary molars, 12-month clinical results. ASDC J
Dent Child. 1999;66:23-29.

Papagiannoulis L, Kakaboura A, Pantaleon F, Kavvadia
K. Clinical evaluation of polyacid-modified resin com-
posite (compomer) in Class II restorations of primary
teeth: a two-year follow-up study. Pediatr Dent.
1999;21:231-234.

Mass E, Gordon M, Fuks AB. Assessment of
compomer proximal restorations in primary molars: a
retrospective study in children. ASDC J Dent Child.
1999; 66:93-97.

Pediatric Dentistry — 24:5, 2002



47.

48.

49.

50.

51.

52.

53.

54.

55.

Kilpatrick NM, Murray JJ, McCabe JF. The use of a
reinforced glass ionomer cement for the restoration of
primary molars: a clinical trial. Br Dent J. 1995;
179:175-179.

Varpio M. Proximocclusal composite restorations in
primary molars: a 6-year follow-up. ASDC J Dent
Child. 1985; 52:435-440.

Ostlund J, Moller K, Koch G. Amalgam, composite
resin and glass ionomer cement in class II restorations
in primary molars — a three year clinical evaluation.
Swed Dent J. 1992;16:81-86.

Walls AWG, Wallwork MA, Holland IS, Murray JJ.
The longevity of occlusal amalgam restorations in first
permanent molars of child patients. Br Dent J.
1985;158:133-1306.

Dawson LR, Simon JF, Taylor PP. Use of amalgam
and stainless steel restorations for primary molars.
ASDC ] Dent Child. 1981;48:420-422.

Braff MJ. A comparison between stainless steel crowns
and multisurface amalgams in primary molars. ASDC
J Dent Child. 1975;42:474-478.

Fuks AB, Grajover R, Eidelman E. Assessment of mar-
ginal leakage of Class II amalgam-sealant restorations.
ASDC J Dent Child. 1986;56:343-345.

Eriksson AL, Paunio P, Isotupa K. Restoration of decidu-
ous molars with ion-crowns: retention and subsequent
treatment. Proc Finn Dent Soc. 1988;84:95-99.
Papathanasiou AG, Curzon ME, Fairpo CG. The in-
fluence of restorative material on the survival rate of

56.

57.

58.

59.

60.

61.

62.

63.

ABSTRACT OF THE SCIENTIFIC LITERATURE

restorations in primary molars. Pediatr Dent. 1994;
16:282-288.

Einwag J, Dunninger P. Stainless steel crowns versus
multsurface amalgam restorations: an 8-year longitu-
dinal clinical scudy. Quintessence Int. 1996;27:321-323.
Messer LB, Levering L]. The durability of primary
molar restorations: I observations and predictions of
success of stainless steel crowns. Pediatr Dent. 1988;
10:81-85.

Gruythuysen R], Weerheijm KL. Calcium hydroxide
pulpotomy with a light-cured cavity-sealing material
after two years. ASDC | Dent Child. 1997;64:251-253.
Roberts JF. Letters and Comments — Restoration sur-
vival rates. Pediatr Dent. 1995;17:1

Berg JH. The continuum of restorative materials in
pediatric dentistry—a review for the clinician. Pediatr
Dent. 1998;20:93-100.

Guelmann M, Mjér IA, Jerrell GR. The teaching of
Class I and I restorations in primary molars: a survey
of North American dental schools. Pediatr Dent.
2001;23:410-414.

Holan G, Fuks AB, Keltz N. Success rate of
formocresol pulpotomy in primary molars restored
with stainless steel crowns vs amalgam. Pediatr Dent.
In press.

Christensen GJ. Restorative dentistry for pediatric
teeth—State of the art 2001. JADA. 2001;132:379-381.

ACCELERATED DENTAL DEVELOPMENT AS A PRESENTING SYMPTOM OF 21-HYDROXYLASE

DEFICIENT NON-c1ASSIC CONGENITAL ADRENAL HYPERPLASIA

Pediatric Dentistry — 24:5, 2002

10 references

Use of amalgam

This first-time report describes a case of accelerated dental development as the presenting symptom of
late-onset, non-classical 21-hydroxylase deficiency. A 4.5 year old Caucasian female was referred to her pe-
diatrician by her pediatric dentist because of accelerated dental age. Following bone age assessment and
laboratory blood tests, a diagnosis of non-classic congenital adrenal hyperplasia was made. This homozy-
gote recessive disorder affects 1/1000-2000 individuals, and may cause precocious puberty, short stature
and infertility. Among females, symptoms generally appear during pre-puberty and include premature
adrenarche, accelerated growth and advanced bone age. In post-pubertal females, the clinical presentation
may include a combination of the following symptoms: acne, hirsutism, menstrual disturbances and allopecia.
Early diagnosis is crucial since early treatment with low-dose glucocorticoids eliminates these symptoms.

Comments: This article stresses the importance of referring patients with dental age discrepancy to the
pediatrician for further investigation. It also suggests the need to educate health care providers and makes
caregivers aware of the normal timing of dental shedding and eruption. Significant advanced dental age should
not be taken lightly and requires adequate investigation. AK
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