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ABSTRACT

Purpose: The purpose of this study was to compare the clinical success of stainless steel crowns

(SSCs) made esthetic by open facing or veneering on posterior primary teeth.

Methods: Thirty-three crowns (18 open-face and 15 veneered) were placed and followed up

for 18 months with semiannual evaluations.

Results: Crowns made esthetic with the open-face method showed a success of 95%, while the

veneered crowns showed a success of 80% based on greater than two thirds facing retention.

Statistical evaluation by 2 proportion test showed no significant difference between groups

(P>.05). In addition, a statistically significant difference was found between upper and lower

crowns by Fisher’s exact test (P<.05).

Conclusions: This study showed that open-face SSCs had a higher but not significantly differ-

ent success rate than veneered SSCs. Upper-arch crowns exhibited a higher success rate than

those in the lower arch. (J Dent Child. 2004;71:212-214)
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less steel crowns (SSCs) on posterior teeth, and reports

are limited to technical or case presentations.’? Some
reports suggest cement removal from the window to make
the underlying tooth tissue visible on the SSC's vestibular
surface.®>> When little tooth tissue remains and the crown is
cemented with glass ionomer cement, composite resin can
be strongly bonded to the cement if it is not removed from
the window.® To provide the resin material with stronger
bonding, a 1-mm groove on the gingival area and cement
removed around the window as far as 1-mm deep inside
from the surface is recommended.’

Veneering is the other method used to make the SSC es-
thetic, and different techniques and materials are used. Tofukuiji
et al® veneered the SSC with thermoset resin. The strongest
stability with this resin was achieved when an orthodontic cleat
was soldered onto the crown to provide mechanical stability.
Bahannan and Lacefield® found that Panavia EX and Cover-up
were significantly more effective than Silicoating.

I ittle data are available related to using open-face stain-
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Stainless Steel Esthetic Crowns

Veneered SSCs for both primary anterior and primary
posterior teeth have been marketed to decrease chair time.
Studies of these crowns suggested veneering material bonded
on the underlying structure was positive.1*? Disadvantages
include sterilization and high costs.1+4

The purpose of this study was to evaluate the clinical suc-
cess of SSCs that were made esthetic clinically and applied to
primary molar teeth.

METHODS

A convenience sample of 21 children (mean age=6.28 years)
applying to the Clinic of Pediatric Dentistry at the Faculty of
Dentistry, Ataturk University, Erzurum, Turkey, were included
in this study after receiving permission from thier parents.
Clinical loss of tooth structure requiring SSCs in the lower or
upper first or second primary molars was among the inclu-
sion criteria. No pathology could be present or endodontic
treatment given, and the proportion of root resorption could
not exceed one third of the root.

Two operators each trained and experienced with both tech-
nigue groups prior to testing, were calibrated regarding the open-
face crown preparation and veneer crown construction. Thus,
crowns were prepared or constructed by the operators. Crown
type for upper or lower arch was selected via a coin toss.

After meeting the clinical and radiographic criteria, 33 teeth
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received SSCs (3M Dental Products St. Paul, Minn) and were
divided randomly into 2 groups for open-face or veneered SSC
preparations. Color selection of resin was made for both groups
at this time.

The crowns, onto which windows would be opened for
the open-face technique, were cemented on the selected teeth
using a luting glass ionomer cement (Aqua Meron art.
no.1172, Voco. Cuxhaven, Germany). In this same visit, a
window was opened on the crown’s vestibular surface and tooth
hard tissue was made visible by removing this surface’s luting
cement. The window previously opened was covered with a
temporary restorative material (Cavit-G, ESPE Dental AG
D-82229, Seefeld, Germany) without eugenol and was kept
so until the second visit. The temporary restorative material
was removed.

Next, the exposed tooth hard tissue was etched with phos-
phoricacid (Moco, Cuxhaven, Germany) for 60 seconds, washed,
and dried with polyurethane foam pellets (Pele Tim, Voco,
Cuxhaven, Germany). Prime&Bond 2.1 (Dentsply, DeTery
GmbH D-78467, Konstanz, Germany) was applied and, after
20 seconds, cured with visible light for 10 seconds. Dyract
(Dentsply, DeTrey GmbH D-78467, Konstanz, Germany), a
polyacid modified resin composite, was then placed incremen-
tally with each layer and cured for 40 seconds with visible light.
The surface was finished by Sof-Lex (3M Dental Products,
St. Paul, Minn) contouring and polishing discs.

SSCs that were already adapted and would be veneered
were not cemented during the first visit and were kept for
laboratory procedures. The crown’s vestibular surface was
made rough with Sof-Lex contouring and polishing discs.
Four parallel grooves in the occlusogingival direction and 1
groove vertical to them in the mesiodistal direction were
prepared for retention by means of a no. 012 diamond round
bur (North Bell International, Milano, Italy). K-ETCHANT
GEL (Kuraray Co, Ltd, Japan) was applied to the prepared
surface for 10 seconds, according to the manufacturer’s in-
structions, then washed and dried with compressed air for
20 seconds. A thin layer of Panavia 21 resin cement (Kuraray
Co, Ltd, Japan) was placed with a plastic applicator. Over it
was placed Prime&Bond 2.1 dentin bonding agent, which
was cured with a visible light for 10 seconds.

After this procedure, Dyract was applied on the vestibular
surface—Ileaving 0.5 mm of metal exposed next to the gingi-
val area—and was polymerized for 40 seconds. The thickness
of the placed esthetic material, together with the SSC, was
maintained close to 1.5 to 2 mm. Both the Dyract material
and gingival crown margin were finished and polished with
Sof-Lex discs, the crowns were cemented with Aqua Meron
luting cement, and occlusion was checked.

Children were followed over the next 18 months at 6-
month intervals for evaluation of the esthetic material’s clini-
cal success. A loss of one third or more of the esthetic mate-
rial was recorded as failure of the technique. The authors
independently evaluated each facing. When disagreement
occurred, decision by consensus was made. Differences be-
tween the groups’ success levels were analyzed using the 2
proportion test. In addition, success rates of upper and lower
crowns were compared using Fisher’s exact test.
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Table 1. Crown Distribution According to Success Rates
During Observation Periods and Positions
Crown type Positions Success rates (failures)
Upper Lower 6 mos 12 mos 18 mos
Open-face 11 7 100% (0) 100% (0) 95% (1)
Veneered 6 9 87% (2) 92% (1)  100% (0)
RESULTS

The distribution of crowns per jaw and clinical evaluation
results are shown in Table 1. The success rate for open-face
SSCs was 100% for the first 6 months and 95% for the last
6 months. The success rates for veneered crowns at each
evaluation period were 87%, 92%, and 100%, respectively.
Open-face crowns had a 95% success rate, and veneered
crowns showed an 80% success rate. There was no statisti-
cally significant difference between the groups (t=1.69;
P>.05). All failures occurred in open-face and veneered SSCs
in the lower jaw. Fisher’s exact test revealed significant dif-
ferences between success rates for upper and lower crowns
(P<.05).

DISCUSSION

Posterior primary molars made esthetic by means of open-
face and veneering techniques were not statistically different
in terms of facing loss.

The higher success rate of open-face SSCs may be caused
by: (1) firmly bonding resin to teeth tissue; (2) using dentin
bonding; and (3) phosphoric acid etching. A rough and porous
structure may be formed on the remaining glass ionomer ce-
ment. Unfilled resin may infiltrate into this irregular and hard
surface, form holding tags, and, thus, contribute to bonding.*

Prime&Bond 2.1 and Panavia 21 are materials containing
phosphate. It is believed that bonding to metals occurs be-
tween oxygen atoms of phosphate and carboxylate groups of
adhesives and surface metal oxides.!*!” The dentin bonding
system used in this study may be thought to have contributed
to bonding resin material in a similar way by touching upon
the crown’s interface in both SSC groups.

Knight et al*® showed that dentin adhesive systems, includ-
ing Prime&Bond 2.1, might be used to bond resin materials
to metal alloys. Wiedenfeld et al*° stated that the surface thick-
ness of esthetic material in crowns on anterior primary teeth
veneered in laboratory conditions was between 1 and 2 mm.
Fuks et al** explained that the thickness of crown walls of
preveneered SSCs for molar primary teeth was between 0.7
and 1.7 mm.

In this study, the thickness of the vestibule face of veneered
crowns was kept between 1.5 and 2 mm. This increase in vol-
ume occurring on the veneered crowns' vestibular surface may
cause the esthetic material to be subjected to higher chewing
force and to display failure. The fact that all failures in the ve-
neered SSCs applied by the authors occurred only in the lower
jaw supports this situation.
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Commercially preveneered crowns can be difficult to fit,
due to the tendency to fracture esthetic materials during con-
touring and crimping.**2 In both techniques used in this study,
however, contouring and crimping of SSCs are accomplished
before the esthetic process. Additionally, Dyract was preferred
in this study for both techniques because of its anticariogenic
and esthetic features.

Open-face SSCs reflected higher success rates, although
they displayed less esthetics than veneered crowns when com-
pared at the end of the 18-month period (95%, 80%).

Albers? stated that primary teeth on which SSCs would
be applied should remain in the mouth at least 2 years. Start-
ing from that point of view, the authors believe that it would
be more appropriate to use the open-face technique when
these crowns are made esthetic.

CONCLUSIONS

Based on this study’s results:

1. Although the open-face crowns were more successful than
veneered construction crowns, there was no significant
difference between groups.

2. Allfailures occurred in the lower arch. Upper-arch crowns
had higher success rates than lower-arch crowns.

REFERENCES

1. Roberts JE The open-face stainless steel crown for primary
molars. J Dent Child 1983;50:262-263.

2. Duggel MS, Curron MEJ, Fayle SA, Pollard MA,
Robertson AJ. Stainless steel crowns for primary molars.
In: Restorative Techniques in Pediatric Dentistry—An
Illustrated Guide to Tooth Restoration of Extensively
Carious Primary Teeth 1st ed. London: Martin Dunita
Ltd; 1995:71-90.

3. Mathewson RJ, Primosch RE, Robertson D. Stainless
Steel crown procedures for posterior primary teeth. In:
Fundamentals of Pediatric Dentistry. 2nd ed. Chicago:
Quintessence Publishing Co; 1987:252-266.

4. Helpin ML. The open-face crown restoration in children.
J Dent Child 1983;50:34-38.

5. Waggoner WF. Restorative dentistry for the primary
dentition. In: Pinkham JR, ed. Pediatric Dentistry—
Infancy Through Adolescence. 2nd ed. Philadelphia: WB
Saunders Co; 1994:298-325.

6. Weinberger SJ. Treatment modalities for primary incisors.
J Can Dent Assoc 1989;55:807-811.

214 Yilmaz, Kocogullari

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Stainless Steel Esthetic Crowns

. Hortmann CR. The open-face stainless steel crown: An

esthetic technique. J Dent Child 1983;50:31-33.

. Tofukuji WT, Caputo AA, Matyas J, Jedrychowski J.

Effect of surface preparation on the bond strength of
termoset resins to stainless steel. J Pedod 1984;9:77-83.

. Bahannan S, Lacefield WR. An evaluation of three

methods of bonding resin composite to stainless steel.
Int J Prosthodont 1993;6:502-505.

Yilmaz Y. Stt 6n diglerde kullanilan estetik kuronlarin
cekme ve basinca kargl direnclerinin karsilagtiriimasi.
Atatiirk Universitesi Saglik Bilimlari Enstitiisti Pedodonti
Ana Bilim Dali, Doktora Tezi Erzurum-Turkiye, 2000.
Baker LH, Moon P Mourino AP. Retention of esthetic
veneers on primary stainless steel crowns. J Dent Child
1996;63:185-189.

Waggoner WF, Cohen H. Failure strength of four
veneered primary stainless steel crowns. Pediatr Dent
1995:17:36-40.

Wickkersham GT, Seale N, Howard F. Color change
and fracture resistance of to preveneered stainless steel
crowns after sterilization. Pediatr Dent 1998;20:336-340.
Fuks AB, Ram D, Eidelman E. Clinical performance of
esthetic posterior crowns in primary molars: A pilot study.
Pediatr Dent 1999;21:445-448.

Hinoura K, Moore BK, Phillips RW. Tensile bond
strength between glass ionomer cements and composite
resin. J Am Dent Assoc 1987;114:167-172.

Salama FS, EI-Mallakh BF. An invitro comparison of four
surface preparation techniques for veneering acompomer
to stainless steel. Pediatr Dent 1997;19:267-272.

Craig RG, O’Brien WJ, Powers JM. Dental materials.
In: Properties and Manipulation. 4th ed. St Louis: CV
Mosby Co; 1987:352-361.

Knight JS, Sneed DW, Wilson MC. Strengths of com-
posite bonded to base metal alloy using dentin-bonding
systems. J Prosthet Dent 2000;84:149-153.
Weidenfield KR, Draughn RA, Welford JB. An esthetic
technique for veneering anterior stainless steel crowns
with composite resin. J Dent Child 1994;61:321-326.
Weidenfield KR, Draughn RA, Golta SE. Chairside
veneering of composite resin to anterior stainless steel
crowns: another look. J Dent Child 1995;62:270-273.
Albers JA. Use of preformed stainless steel crowns in
pedodontics. Quintessence Int 1979;6:35-40.

Journal of Dentistry for Children-71:3, 2004



Copyright of Journal of Dentistry for Children is the property of American Society of
Dentistry for Children and its content may not be copied or emailed to multiple sites or
posted to a listserv without the copyright holder's express written permission.
However, users may print, download, or email articles for individual use.



