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Abstract

The purpose of tins study was to evaluate the surface
produced when stainless steel crowns were polished by
several technics and to compare the ability of the various
polished surfaces to resist bacterial plaque accumulation.

Twenty-one Unitek and twenty-one Ion primary molar
stainless steel crowns were divided into several groups
containing three crowns each. Each group was polished with
a different procedure. The crowns were suspended in culture
medium and inoculated with Streptococcus mutans. Plaque
accumulation on each crown was scored by visual
assessment. One crown from each group was prepared for
SEM evaluation.

There were no significant differences in the plaque
accumulation on the two types of crowns or in the ability of
the various polishing procedures to retard the formation of
bacterial plaque. The SEM revealed irregular shaped
gouges, scratches, and protuberencss on all crowns polished
with rotary instruments. The smoothest surface was noted
on the crowns polished in an acid passivator.

Introduction
Inflammation of the surrounding gingival tissue is a

problem frequently associated with stainless steel
crowns. The incidence of gingivitis has been reported
to be higher around poorly fitting crowns than around
crowns considered to be well adapted.1-3 Gingivitis ad-
jacent to restorative materials is likely to be the result
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of bacterial plaque rather than direct mechanical ir-
ritation from the material.4

The polished surface of a stainless steel crown may
be an important factor influencing the amount of
plaque accumulation. Polishing stainless steel crowns
with various combinations of abrasive wheels has been
recommended.D-9 The scanning electron microscope

(SEM) has revealed that stainless steel crown margins
polished with an abrasive wheel are rougher than the
unpolished margin of the original crown.lo

The purpose of this study was to evaluate the sur-
face produced when stainless steel crowns were
polished by several technics and to compare the abil-
ity of the various polished surfaces to resist bacterial
plaque accumulation.

Methods and Materials
Twenty-one Unitek* and twenty-one Ion** first

and second primary molar crowns were divided into
seven groups, each containing three crowns. The seven
groups for each crown type were polished in the fol-
lowing manner:

Group 1 k Controls. No polishing procedures.
Group 2 -- Cervical margins trimmed with scissors

to approximate the length usually re-
quired for restoration of a primary

*Unitek Corporation, Monrovia, California.
**3M Company, Costa Mesa, California.
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molar and contoured with a contouring
plier.*

Group 3- Same as Group 2 plus gingival crimp-
ing with a crimping plier.**

Group 4- Same as Group 3 plus polished with a
green stone in a handpiece.

Group 5- Same as Group 4 plus polished with a
burlew wheel in a handpiece.

Group 6- Same as Group 5 plus polished with a
felt wheel and rouge in a handpiece.

Group 7- Same as Group 5 plus polished for
one minute in an acid passivator-pol-
isher.* **

The polishing was carried out until the crowns
visually appeared as smooth as possible with the pro-
cedure. The test specimens were prepared by welding
a four inch piece of 0.025 stainless steel orthodontic
wire inside each crown. The free end of the wire was
inserted in a rubber stopper. Each specimen was
assigned a random number for identification.

The specimens were cleaned in an ultrasonic
cleaner, rinsed and dried. The test specimens were
carefully handled by the rubber stoppers and sus-
pended in culture tubes for autoclaving.

In vitro plaque formation was carried out by the
method of McCabe et al. ix using the medium of
Jordan et al.12 supplemented with 5% sucrose. The
tubes containing the medium and suspended crowns
were inoculated with 0.1 ml of an 18 hour culture of
Streptococcus mutans 6715 and incubated in an

*ill4, Rocky Mountain, Denver, Colorado.
*’800-417, Unitek Corporation, Monrovia, California.
***J723, Rocky Mountain, Denver, Colorado

atmosphere of 95% N2-5% CO2 at 37°C.
After one week of incubation the crowns were

transferred to a tube containing sterile saline and as-
sessed visually for plaque formation. The crowns were
divided into cervical one-third and occlusal two-thirds
for scoring. Plaque accumulation was rated on a scale
of non -- 0, slight -- 1, moderate -- 2, or heavy -- 3.12
The plaque accumulation was rated by two examiners
and a single score for each surface determined.

In test 1, the crowns were suspended so that the
cervical portion of the crown was superior. The crown
position was reversed in test 2 so that the cervical por-
tion of the crown was inferior. The specimens were
thoroughly scrubbed and cleaned in an ultrasonic
cleaner and sterilized between tests. The data was
analyzed using an analysis of variance procedure.13

One of each brand of crown polished by each of the
technics was subjected to SEM evaluation. A section
was cut from the buecal surface of each crown and
positioned on an aluminum stub with cotton pliers
using colloidal silver as a cementing medium.

Mounted samples were placed in an AMR 1000A scan-
ning electron microscope and examined at a magnifi-

cation of 500 times.

Results
The mean plaque score for each type of crown and

polishing procedure is shown in Table 1.

Plaque accumulation was apparent regardless of
the crown type or the polishing procedure. Of 168 ob-
servations on 42 crowns, only two were visually judged
to be plaque free. There were no significant main
effects due to crown type, polishing procedure, test
conditions, or location.

Table I. Mean plaque scores following one week incubation.

CROWN A* CROWN B* *

Cervical Occlusal
One-Thlrd Two-Thlrds

Group Test 1 Test 2 Test I Test 2

Mean
Plaque
Score/
Polish
Procedure

Cervical Occlusal
One-Third Two-Thlrds

Test I Test 2 Test I Test 2

Mean
Plaque
Score/
Polish
Procedure

1 0.33 1.66 2.00 2.00 1.49 0.33 1.66 1.66 2,33 1.49
2 3.00 1.33 1.33 3.00 2. ! 6 3.00 1.66 1.66 2,66 2.24
3 2.66 1.33 1.66 2.33 1,99 2.00 1.66 2.00 2.00 1.91
4 2.66 2.33 1.66 2.33 2,24 3.00 2.00 2.00 2,66 2.41
S 2.66 1.33 1.33 2.66 1.99 2.00 1.66 1.66 3,00 2.08
6 3.00 1.33 1.33 2.33 1.99 3.00 1.33 1.66 2.66 2.16
7 2.66 1.33 2.00 2.66 2.16 2.33 1.33 1.33 2.66 1.91

MEAN
PLAQUE
SCORE/TEST 2.42 1.52 1.61 2.52 2.23 1.61 1.71 2.56
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A significant interaction between location and test
conditions was noted indicating that the superior por-
tion of the suspended crowns showed a greater tend-
ency for plaque accumulation than did the inferior
portion (P<0.001, Figure 1).

The 3-way interaction between polish, test and
location was also significant (P<0.001), but the F
value was much less than for the test X location inter-
action (Table 2).

The SEM evaluation revealed irregular shaped
gouges, scratches and protuberances on all crown sur-
faces polished with rotary instruments (Figure 2).

The crowns which received their final polish with
a stone showed particularly deep grooves extending
throughout the length of the field (Figures 2C and
2D). The crowns finished with a burlew wheel also dis-
played scratch lines typical of a rotary instrument
(Figures 2E and 2F). The surface of the crowns fin-
ished with rouge and a felt wheel appeared slightly
less rough (Figures 2G and 2H). The smoothest sur-
faces were observed on the crowns polished in the acid
passivator polisher (Figures 21 and 2J).

Discussion
Although each type of crown studied contains a dif-

ferent metal alloy, this study demonstrates that
plaque will readily colonize on the surface of either
type of crown, in vitro, regardless of the polishing
technic employed. None of the polishing procedures
evaluated appeared to produce a plaque resistant sur-
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Cervical Occlusal

FIGURE 1. Means of both types of crowns combined showing

interaction between location and time. (Test 1 ™

— — — — ; Test 2 - . . . . . )

Table 2. Source*. T = time, L = location (cervical vs occlu-

sal); P - polish technic

Results of Selected Portions

of Analysis of Variance

SOURCE F P

P
P x L

L x T

P x L x T

3.0600

2.6588

128.9421

10.6225

0.025

0.050

0.001

0.001

FIGURE 2. A. Unitek - original surface

C. Unitek - stone polish

E. Unitek - burlew polish

G. Unitek - rouge polish

I. Unitek - acid reducer polish

(All photographs taken at 500X)
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B. Ion - original surface

D. Ion - stone polish

F. Ion - burlew polish

H. Ion - rouge polish

J. Ion - acide reducer polish
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face. This finding is in agreement with that reported

for other metal restorative surfaces. 14 The significance

of the significant interaction between location and

test condition is unknown.

The SEM observations confirm previously reported

work, by Peterson et el., that polishing with a rotary

instrument produces a surface that is rougher than

the original unpolished crown.10 The smoothest sur-

face resulted when the crown was polished in the acid

passivator. However, this surface did not prevent

accumulation from occurring.

While both crown types are supplied by the manu-

facturer in precontoured, or precimped form, the fact

remains that placement of the stainless steel crowns

requires trimming and contouring to achieve a satis-

factory fit. Manufacturers should be encouraged to

produce crowns nearer the correct length and contour

to minimize the need for modification, thus preserving

the original crown surface.

This study demonstrates that plaque will readily

form in vitro on stainless steel crowns regardless of the

polishing procedure employed. Stainless steel crowns
should be carefully fitted to avoid mechanical irri-

tation to the gingiva, and oral hygiene procedures

emphasized to minimize the accumulation of bacterial

plaque.
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