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Abstract
This paper reviews the published data on restorations of primary anterior teeth. The
discussion includes Class III restorations, Class V restorations, various forms of full coro-
nal restorations, atraumatic restorative technique (ART) and recommendations for future
research.(Pediatr Dent. 2002;24:506-510)
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Over the years, there have been numerous articles
published regarding the restoration of primary
anterior teeth. They have announced various novel

techniques of restoring carious lesions in the incisors. These
techniques have been demonstrated in case reports, and the
procedures have been illustrated in a step-by-step diagram-
matic fashion. However, very little data exist on the
longevity of these restorations in a clinical setting. Once a
technique has been reported, very little clinical treatment
outcomes have been assessed to determine whether these
techniques are indeed successful. Many of the reports of suc-
cessful outcomes remain anecdotal.

Class III restorations
Class III composite restorations have been utilized to restore
mild to moderate interproximal carious lesions in primary
anterior teeth.1 However, due to the morphology of the
pulp, dentin, and enamel, the primary incisors have enjoyed
less retention of restorative material compared to the per-
manent teeth.2 The pulp chambers of the primary incisors
are comparatively much larger than the permanent teeth.
Thus, the enamel and the dentin are much thinner. Conse-
quentially, the pulp is much closer to the outer layers of the
primary tooth. The depth of cavity preparation becomes
very shallow, which may result in insufficient amount of
restorative material, predisposing to the loss of restoration.3

Although clinical data on restoring Class III carious lesions
are minimal, the knowledge gained in the research of tooth
adhesive systems has facilitated the procedure.

For many years, resins were assumed to be toxic to the
pulp.4,5 Moreover, it was believed that acid etching would
result in pulpal necrosis. Thus, composites were considered
unsafe and unpredictable. After numerous studies of direct

placement of acid on the pulp tissue and total etching of
the enamel-dentin preparation, it was concluded that com-
posite resin exhibited only minimal toxicity, and the true
cause of damage to the pulp was microleakage.6-8 It is not
the material itself, but the bacteria invading the interface
of the restoration and gaining access to the pulp that causes
pulpal inflammation and, occasionally, pulp death.

There has not been a lot of research on dentin and enamel
bonding to primary teeth. Therefore, clinicians extrapolated
the results observed in permanent teeth to primary teeth.
Recently, more information is emerging, describing differ-
ences between the primary teeth and permanent teeth.
Bonding techniques for primary teeth in turn have been
altered to address the differences.

Dentin of the primary teeth is less mineralized, despite
the presence of a gradient of mineralization.9 Nör et al, dis-
covered the dentin surface in the primary teeth to be more
reactive to acid etching than permanent teeth, and the re-
ported lower bond strengths found in primary teeth were
attributed to a thicker hybrid layer that is not completely
penetrated by the bonding agent.10 They recommended that
a shorter etching time for primary dentin be used to repro-
duce the hybrid layer seen in etched permanent dentin. In
utilizing the total-etch technique, and with an etching time
of 15 seconds, de Araujo et al, observed through SEM the
formation of a resin-reinforced hybrid layer in primary
teeth.11

Skaleric et al, reported the enamel of primary teeth to
have more organic matter and less mineral salts.12 They have
a lower degree of microcrystal arrangement primarily attrib-
uted to the difference in time allotted for mineralization–1
year in the primary incisor and 7 to 8 years in the perma-
nent incisor. Moreover, the prismless layer of primary teeth
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does not respond well to acid etching. Corniff and Hamby
recommended that a diamond bur be used to remove the
enamel’s prismless layer before acid etching.13 To increase
surface area, mechanical locks or slots were placed to pre-
vent dislodgement of restorations. These dovetails were
placed on the labial as well as the lingual surfaces.14

Piyapinyo and White described an in vitro study of modi-
fying the classic Class III cavity preparation by incorporating
0.3 mm deep labial reduction to simulate a veneer-like
preparation.2 Results showed that the modified technique
exhibited greater bond strength than the conventional Class
III restoration. Therefore, a larger surface area for bonding
improves retention of the restoration to the tooth substrate.
More data needs to be gathered to test this technique.

Resin-modified glass-ionomer cements have also been
shown to be an effective restorative material for Class III
restorations.15 In circumstances where isolation of the tooth
to be restored is difficult, particularly with very young chil-
dren, glass ionomer cement or resin-modified glass ionomer
cement is the restorative material of choice. Lack of isola-
tion will cause resin-based composite restorations to fail,
whereas glass ionomer cement can still set in the presence
of water. A success rate of 100% has been reported in the
literature where Class III resin-modified restorations had
been placed and maintained intraorally for almost 4 1/2
years.15

Class V restorations
Resin-based composite is an ideal restorative material for
Class V restorations. Composites maintain color, provide
excellent esthetics and can be bonded to tooth structure with
currently available adhesives used in conjunction with the
enamel acid-etch technique. Although resin-based compos-
ite is the material of choice, adequate isolation is necessary
for success of the restoration. Due to the young age of some
children treated and associated behavior management dif-
ficulty, it is sometimes impossible to isolate teeth for the
placement of composite restorations. In these cases, glass
ionomer cement or resin-modified glass ionomer cement
would be indicated. These glass ionomer cements can set
in the presence of moisture. Croll et al, reported a 98%
success rate with Class V resin-modified glass ionomer ce-
ment restorations placed in primary teeth with an average
duration of 4.2 years at the time of his report.15

Full coronal coverage of incisors

Stainless steel crowns

Preformed stainless steel crowns (SSCs) are considered to
be the most durable and reliable for restoring severely cari-
ous or fractured primary incisors. Croll described SSCs to
be easy to place, fracture proof, wear resistant, and attached
firmly to the tooth until exfoliation.16 The main disadvan-
tage is the unsightly, silver metallic appearance. As the
population becomes more conscious of esthetics, these SSCs
have become less desirable. Croll reported that some parents

did not mind the appearance of the SSCs; however, others
preferred to have the incisors extracted if the SSCs were the
only restorative option.

Facial cut-out stainless steel crowns

One enhancement in appearance is the placement of a resin
or composite material in a labial fenestration of SSC.17-19

Although this technique is a dramatic improvement over the
plain metallic appearance of stainless steel, the procedure is
time consuming and metal margins can still be seen.20 Cli-
nicians still have to contend with hemorrhage control during
application of composite facings. No clinical data of this
procedure is published.

Resin-veneered stainless steel crowns

Recently, resin-veneered SSCs have been introduced. In
these crowns, the composite resins and thermoplastics are
“bonded” to the metal. Waggoner and Cohen, in 1995,
tested 4 brands of veneered SSCs, Kinder Krowns, Whiter
Biter Crown II, NuSmile, and Cheng Crowns.21 They found
that veneers on the Whiter Biter II exhibited the greatest
shear force and retention compared to the other brands.
They believed that in Whiter Biter Crown II, the plasticity
of the veneer material on the crown allows the material to
flex under force. Moreover, the meshwork was spot welded
to the crown. Then, the veneer material was poured onto
the mesh, mechanically retained via finger-like projections
incorporated into the meshwork.

Baker et al, tested the shear bond strength of the same 4
brands of resin-veneered crown that Waggoner and Cohen
tested.22 It is interesting to note that, unlike Waggoner and
Cohen’s study, Baker et al, found that the Whiter Biter
Crown II group exhibited the least amount of shear bond
strength. The difference in the data may be due to the fact
that Baker’s study soaked the crowns for 90 days prior to
thermocycling. Water sorption may have influenced the
bond strength of certain resin veneers.

Al-Shalan et al, studied repairing the fractured labial ve-
neers in vitro.23 Of the 5 bonding agents used, that is,
Multipurpose Adhesive bond (3M Dental Products),
Ellman adhesive (Ellman Int.), Ceramic Adhesive system
(Ceramco, Inc.), All-Bond adhesive system (Bisco Dental
Products), and Caulk Adhesive system (Dentsply Int., Inc.),
the highest rebond strength was achieved with the Caulk
system. It is interesting to note that there was no statisti-
cally significant difference between the group that received
mechanical preparation with diamond vs the unprepared
group.

Other problems exist with these preveneered crowns.
Crimping these crowns can fracture the veneers, and the
crowns are expensive. It is unknown what effect heat steril-
ization has on the bond strength of these materials.
Manufacturers recommend cold sterilization of these
crowns. Wickhersham et al, has shown that preveneered
Kinder Krowns and Nu Smile SSCs can undergo heat ster-
ilization without deleterious effect on their bond strength
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or color.24 They noted that the only significant decrease in
fracture resistance was demonstrated in the Kinder Krowns
group that had undergone cold sterilization in 2%
gluteraldehyde, which was the method advocated by its
manufacturer. Armed with such information, hopefully the
dental manufacturers will continue to test their products to
recommend appropriate handling techniques.16,25

Roberts et al, examined the durability of 38 Whiter Biter
II preveneered stainless steel crowns placed during gen-
eral anesthesia. On the crown age average of 21 months,
6 (8%) crowns showed partial loss of facial veneer, and
9 (24%) crowns showed complete loss of the resin fac-
ing.26 Failures occurred most commonly at resin-resin and
resin-metal interface. Statistically, a larger overjet of the
incisors increased the likelihood of resin veneer failure. Al-
though most parents of the study were satisfied with the
crowns, they expressed concern over the large size, color, and
visualization of some metal.

More recently, a resin-veneered crown—Dura Crown
(Success Essentials Space Maintenance Laboratory,
Chatsworth, Calif)—was introduced. This crown has the
labial gingival margin crimped and resin adapted to the gin-
gival edge of the anterior aspect of the crown. At this time,
no data is available to indicate more favorable outcomes than
other veneered SSCs.

Some have recommended chairside veneering of compos-
ite resin to anterior SSCs.27,28 Although the adaptability of
the crown to the tooth has been largely improved, the main
disadvantage with this procedure is the longer chair time.
Investigators reported placement of 80 such crowns in one
year. They highlighted that this technique was an over-
whelming success with the parents and patients. Long-term
clinical data remains to be seen.

Cementation of stainless steel crowns

The luting cements for SSCs have undergone tremendous
improvements. Traditionally zinc phosphate, polycarbo-
xylate, and reinforced zinc oxide eugenol have been used to
cement the SSCs to seal the crown margins. However, newer
materials with superior physical properties of adhering to
tooth structure and releasing fluoride are now available.
Shiflett and White determined that dentin bonding agent,
resin-modified glass ionomer, adhesive composite resin ce-
ment, and glass-ionomer cement significantly reduced
microleakage compared to the traditional cements.29 This
could enhance the clinical efficacy of all forms of SSCs.

Polycarbonate crowns

Polycarbonate crowns are heat-molded acrylic resin used to
restore anterior primary teeth.18 Although more esthetic than
the SSCs, the polycarbonate crowns do not resist strong
abrasive forces, leading to occasional fracture or
dislodgement.30 They have merely paved the way for the
development of strip crowns. No long-term studies of poly-
carbonate crowns are available.

Strip crowns

Composite crowns (strip crowns) using celluloid crown
forms are a popular method of restoring primary anterior
teeth.31 These composite crowns provide superior esthetics
than other forms of anterior coronal coverage. Because it is
a popular procedure, the expectation is that there would be
a plethora of clinical data on its clinical efficacy. Although
the technique has been well described, surprisingly, very little
clinical data exists on the longevity of these crowns.31-33 The
procedure is very technique sensitive, and any lapses in pa-
tient selection, moisture and hemorrhage control, tooth
preparation, adhesive application and resin composite place-
ment can lead to failure.34 The difficulty in application is
reflected in a study that only 21% of general dentists sur-
veyed perform strip crowns compared to 73% of pediatric
dentists.35

Because the composite crown relies on dentin and enamel
adhesion for retention, if a lot of tooth structure is absent,
the longevity of the crown is jeopardized. Over time, vari-
ous techniques have been advocated to overcome the loss
of a crown. Some have incorporated mini pins.36 Others
have used “short posts” in pulpectomized primary anterior
teeth for additional retention. Judd et al, tested retention
of strip crowns on 92 teeth that have received pulpectomy.37

Composite core-post was constructed to reinforce the re-
maining crown dentin. Although they encountered
recurrent caries and severe bruxism, they showed no fail-
ures of retention of the short posts in a 1-year period.

It is true that, because numerous new dentin adhesives
have been introduced in recent years, the material used in
the fabrication of strip crowns have constantly undergone
modifications. Nevertheless, as evidenced by lack of long-
term clinical information, clinicians appear to be informed
with “how-to” aspects, rather than longitudinal scientific
data.

Artglass crowns

Artglass (Kulzer) is a current material advocated for restor-
ing anterior primary teeth. It contains bifunctional and new
multifunctional methacrylates forming a cross-linked, three-
dimensional polymer.38 Although it is 75% filled compared
to the conventional 85% filled composite resin, the unique
filler materials of microglass and silica are purported to pro-
vide greater durability and esthetics than composite strip
crowns. They are available in one shade and in 6 sizes for
primary central, lateral and cuspid teeth.

Updyke studied 95 Artglass crowns that he placed in a
2-year period.39 Of 95 crowns, 79 received Alfa (represent-
ing clinically ideal), 11 received Bravo (representing
clinically acceptable), and 5 received Charlie (representing
clinically unacceptable) ratings. The vast majority of the
failures were due to bond failures. The difficulty in inter-
preting this data is the absence of an independent observer
and the fact that the dentin adhesive was changed to a dif-
ferent product during the study. Nevertheless, this study
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format illustrates how a clinician can initiate a pilot study
in evaluating his or her own procedures to establish a more
substantive investigation.

Atraumatic restorative treatment
Atraumatic restorative treatment (ART) involves removal
of carious lesions by hand instruments followed by restor-
ing the cavities with a fluoride-releasing restorative
material.40 This technique has been lauded as limiting the
progression of carious lesions where access to dental care is
limited. However, there is little available data on the suc-
cess of ART for managing caries of primary anterior teeth
in clinical setting.

Maintenance
Long-term success of anterior restorations for primary teeth
is not the mere means of removing carious lesions and re-
storing with esthetic materials. Maintenance of these
restorations by the patients and their parents is critical to
prevent failure. Caries in the primary anterior teeth are
largely due to early childhood caries (ECC). Efforts to pre-
vent caries in this population by educating parents and
caregivers regarding the cariogenicity of nocturnal and at-
will feeding practices have experienced limited success.41

Education alone appears be inadequate. The parents must
be motivated to alter their feeding behavior patterns.

Almeida et al reported that of the children with ECC who
underwent dental treatment under general anesthesia, 79%
had detectable carious lesions at subsequent hygiene visits,
and 17% required retreatment under general anesthesia
within 2 years following comprehensive dental rehabilita-
tion.42 The prognosis of the best professional treatment in
the absence of knowledge on how other factors influence
the long-term clinical performance of restorations remains
guarded.

Clinicians need to have the appropriate information to
sufficiently inform and motivate the parents/guardians to
improve oral hygiene as well as understand the impact of a
cariogenic diet.43 Future caries susceptibility implies future
failure of current restorations. Therefore, clinical trials
should not be restricted to assessment of certain techniques,
but include studies of peripheral factors that shape the clini-
cal outcome of restorations as well.

Summary
Due to the lack of available clinical data, it is difficult to
determine whether certain techniques of restoring carious
primary anterior teeth are effective. Unfortunately, some
anecdotes have become synonymous with scientific data.
Objective clinical measurements of performance are much
needed. McCoy et al, contend that, even in clinical trials,
1- or 2-year clinical results may not be sufficient to accu-
rately predict 3-year results.44 To complicate the matter, by
the time the results are published, the materials used for the
research may no longer be available, making the data out-
dated.

Thus, systematic outcome measures and data collection
methods that can withstand the test of time are vital to as-
certain which restorative techniques are indeed successful.45

Clinicians need to be trained to undertake proper clinical
trials, multi-center format studies need to be created to gain
a sufficient sample size number, and adequate research funds
need to be obtained to complete these investigations. Ulti-
mately, the results must be published. Until that moment,
the dental procedures continue to remain unstudied, and
difficult to justify.46

References
1. Waggoner WF. Restorative dentistry for the primary

dentition. In: Pediatric Dentistry: Infancy Through Ado-
lescence. 2nd ed. Pinkham JR, ed. Philadelphia: WB
Saunders Co; 1994:298-325.

2. Piyapinyo S, White G. Class III cavity preparation in
primary anterior teeth: in vitro retention comparison
of conventional and modified forms. J Clin Pediatr
Dent. 1998;22:107-112.

3. Amim SS, Doyle MP. Dentin dimensions of primary
teeth. ASDC J Dent Child. 1959;26:191-214.

4. Bertolotti, R. Total etch, total seal, total success. Den-
tal Dimensions. 1990;23:3-11.

5. Cox CF, et al. Biocompatibility of surface sealed den-
tal materials against exposed pulps. J Prosth Dent.
1987;57:1-8.

6. Cox CF, et al. Biocompatability of primer, adhesive
and resin composite systems on nonexposed and ex-
posed pulps of non-human primate teeth. Am J Dent.
1998;10:s55-s63.

7. Pashley DH. The effects of acid etching on the
pulpodentin complex. Operative Dent. 1992;17: 229-242.

8. Tsuneda Y, Hayakawa T, Ikemi T, Nemoto K. A his-
topathological study of direct pulp capping with
adhesive resins. Operative Dent. 1995;20:223-229.

9. Wilson PR, Beynon AD. Mineralization differences be-
tween human deciduous and permanent enamel
measured by quantitative microradiography. Archs Oral
Biol. 1989;34:85-88.

10. Nör JE, Feigal RJ, Dennison JB, Edwards CA. Den-
tin bonding: SEM comparison of the dentin surface
in primary and permanent teeth. Pediatr Dent.
1997;19:246-252.

11. de Araujo FB, García-Godoy F, Issao M. A compari-
son of three resin bonding agents to primary tooth
dentin. Pediatr Dent. 1997;19:253-257.

12. Skaleric U, Ravnik C, Cevc P, Schara M. Microcrys-
tal arrangement in human deciduous dental enamel
studied by electron paramagnetic resonance. Caries Res.
1982;16:47-50.

13. Corniff JN, Hamby GR. Preparation of primary tooth
enamel for acid conditioning. ASDC J Dent Child.
1976;43:177-179.



510    Lee Pediatric Dentistry – 24:5, 2002Restoration of primary anterior teeth

14. Brossok GE, Cullen CL. Nursing caries syndrome:
Restorative options for primary anterior teeth.
Compend Cont Educ Dent. 1996;9:495-504.

15. Croll TP, Bar-Zion Y, Segura A, Donly KJ. Clinical
performance of resin-modified glass ionomer cement res-
torations in primary teeth. JADA. 2001;132:1110-1116.

16. Croll TP. Primary incisor restoration using resin-ve-
neered stainless steel crowns. ASDC J Dent Child.
1998;65:89-95.

17. Kopel HM, Beaver HA. Comprehensive restorative
procedures for primary anteriors. ASDC J Dent Child.
1967;34:412-423.

18. Stewart R, Luke L, Pike A. Preformed polycarbonate
crowns for the restoration of anterior teeth. JADA.
1974;88:103-107.

19. Helpin ML. The open-faced steel crown restoration in
children. ASDC J Dent Child. 1983;50:34-38.

20. Croll T, Helpin M. Preformed resin-veneered stain-
less steel crowns for restoration of primary incisors.
Quintessence Int. 1996;27:309-313.

21. Waggoner WF, Cohen J. Failure strength of four ve-
neered primary stainless steel crowns. Pediatr Dent.
1995;17:36-40.

22. Baker LH, Moon P, Mourino AP. Retention of esthetic
veneers on primary stainless steel crowns. ASDC J Dent
Child. 1996;63:185-189.

23. Al-Shalan TA, Till MJ, Feigal RJ. Composite
rebonding to stainless steel metal using different bond-
ing agents. Pediatr Dent. 1997;19:273-276.

24. Wickersham GT, Seale NS, Frysh H. Color change
and fracture resistance of two preveneered stainless-
steel crowns after sterilization. Pediatr Dent.
1998;20:36-40.

25. Feigal RJ. Advantages of new restorative materials in
dental care for children. J Mich Dent. 1999;81:32-
33,36,38.

26. Roberts C, Lee J, Wright JT. Clinical evaluation of and
parental satisfaction with resin-faced stainless steel
crowns. Pediatr Dent. 2001;23:28-31.

27. Wiedenfeld K, Draughn R, Welford J. An esthetic
technique for veneering anterior stainless steel crowns
with composite resin. ASDC J Dent Child. 1994;321-326.

28. Wiedenfild KR, Draughn RA, Goltra SE. Chairside
veneering of composite resin to anterior stainless steel
crowns: another look. ASDC J Dent Child.
1995;62:270-273.

29. Shiflett K, White SN. Microleakage of cements for
stainless steel crowns. Pediatr Dent. 1997;19:262-266.

30. Nitkin D, Rosenberg H, Yaari A. An improved tech-
nique for the retention of polycarbonate crowns. ASDC
J Dent Child. 1977;44:20-22.

31. Webber DL, Epstein NB, Wong JW, Tsamtsouris A.
A method of restoring primary anterior teeth with the
aid of a celluloid crown form and composite resins.
Pediatr Dent. 1979;1:244-246.

32. Grosso FC. Primary anterior strip crowns J Pedodont.
1987;11:182-187.

33. Croll TP. Bonded composite resin crowns for primary
incisors: technique update. Quintessence Int.
1990;21:153-157.

34. Croll TP. Dentin adhesive bonding: new applications
(II). Quintessence Int. 1984;11:123-129.

35. McKnight-Hanes C, Myers DR, Davis HC. Dentists’
perception of the variety of dental services provided for
children. ASDC J Dent Child. 1994;61:282-284.

36. Carranza F, García-Godoy F. Esthetic restoration of
primary incisors. Am J Dent. 1999;12:55-58.

37. Judd PL, Kenny DJ, Johnston DH, Yacobi R. Com-
posite resin short-post technique for primary anterior
teeth. JADA. 1990;120:553-555.

38. Yanover L. The artglass primary anterior esthetic
crown. J Southeastern Soc Pediatr Dent. 1999;5:10-12.

39. Updyke JR. Esthetics and longevity of anterior artglass
crowns. J Southeastern Soc Pediatr Dent. 2000;6:25-26.

40. Mjör I, Gordan V. A review of atraumatic restorative
treatment (ART) Int Dent J. 1999;49:127-131.

41. Tinanoff, N, Daley N, O’Sullivan DM, Douglas JM.
Failure of intense preventive efforts to arrest early child-
hood and rampant caries: three case reports. Pediatr
Dent. 1999;21:160-163.

42. Almeida AG, Roseman M, Sheff M, Huntington N,
Hughes CV. Future caries susceptibility in children
with early childhood caries following treatment under
general anesthesia. Pediatr Dent. 2001;22:302-306.

43. Waldman BH. Do parents know how best to feed their
children? Maybe not! ASDC J Dent Child.
1998;65:335-338.

44. McCoy RB, Anderson MH, Lepe X, Johnson GH.
Clinical success of class V composite resin restorations
without mechanical retention. JADA. 1998;129:593-599.

45. Crall JJ. Pediatric dental treatment outcomes: the im-
portance of multiple perspectives. Pediatr Dent.
1998;20:219-220.

46. Edelstein B. How outcomes and evidence can
strengthen the role of the pediatric dentist. Pediatr
Dent. 1998;20:212-214.


