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Stainless steel brackets failure rate after topical fluoride
application in etching procedures

Ali R AL-KHATIB*

ABSTRACT

Enamel demineralization that occurs adjacent to directly bonded orthodontic
attachments is of great concern to orthodontists. One of the suggested procedures to
overcome this problem is to use topical fluoride treatment after acid etching. The
purpose of this study was to evaluate the failure rate of stainless steel bracket with
metal mash base after topical application of (1.1%5) neutral sodium fluoride gel after
(37%) phosphoric acid etching. Twenty patients with full maxillary and mandibular
“0.018” standard edgewise fixed appliances were included. Maxillary right,
mandibular left sides were received the topical sodium fluoride gel application after
erching with (37%) H3PO; for (30) seconds. The g2l was applied for (4) minutes after
etching, then rinse with air and water stream for (3) seconds; while in the contralateral
sides the bonding was done conventionally. The bonding adhesive was the No-Mix
chemical cure adhesive. The follow—up period was (12-15) months. The results
showed that brackets failure rate in fluoridated group did not differ significantly from
the non-fluoridated one. Hence the (1.1%) neural sodium fluoride may have a
clinical application in preventing demineralization that occurred around and under
orthodontic brackets without any significant incraase in failure rate of stainless steel
brackets.

Key Words: Failure rate, topical fluoride.
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INTRODUCTION

During orthodontic bonding procedure, teeth are etched so as to alter the
enamel surface in a pattern that enhance the mechanical adhesion between ename! and
the bonding resin M The etched enamel surface is more susceptible to dental caries;
this is clearly found under and near the fixed orthodontic attachments as the difficulty
in cleaning teeth is an additional factor for the accumulation of dental plaque with
subsequent demineralization of the involved teeth @

Many attempts to offset these effects have been carried out; one of them is the
topical fluoride application ®. It is widely accepted that the fluoride compounds exert
anticariogenic properties. The mechanism of fluoride action is multifactorial one: it is
either by increasing the resistance of enamel to acids (throughout the formation of
calcium fluoride of fluorapatite crystals) in spite of those which removed by the acid,
or interfere with the metabolism of the cariogenic microorganisms B3,

There are (3) main methods of topical fluoride application during bonding
procedures were considered, which are either before etching ¢, during etching Dot
after etching with phosphoric acid Ly

The orthodontic practitioners always prefer to do bonding work that provide
maximum bonding strength for their brackets with minimal caries involvement of the
teeth. Many laboratory studies ®) reported tha: the application of fluoride compounds
after stching shown an increase in enamel fluoride uptake, making the enamel more
resistant to zcid dissolution factors. Also ths measurable bonding strength was an
adequate one.

In spite of that, little clinical trials were carried out on patients to assess the
bracker failure due o fluoride using within the orthodontic treatment @,

This research is aimed to determine whether the topical application of (1.1%)
neutral sodium fluoride after acid etching procedures would significantly affect the
failure rate of stainless steel orthodontic bracke:s during orthodontic treatment.

VIATERIALS AND METHODS

In this research, (20) patients requiring full fixed orthodontic therapy were
involved. Pamicipants were at least (12) years of age with no any massive dental
-estorztion on the involved teeth. Also the teeth should have sufficient clinical crown
length to allow orthodontic brackets placement. The patient did not receive any
additional topical fluoride supplement during the research period.

The maxillary right and mandibular left quadrants were designated to receive
the topical fluoride application, while the metched contralateral quadrants served as
the non—fluoridated group, so that (80) brackets were involved, (40) for each group.
The premolars were the teeth of choice in orthedontic extraction for all of the patients.

Each patien: received a prophylactic polishing for his or her teeth with a slurry
of non—fluoride pumice and water in slow spead handpiece (Quayle Dental Co.) with
rubber cup (Swiss Co.) then each of the involved teeth was etched with (37%)
phosphoric acid (waken from No-Mix Master-Dent orthodontic bracket adhesive
system) for (30) seconds, then it was rinsed for (15) seconds, air dried till chalky
appearance was created. In the fluoridated group teeth the etched surface received
(1.1%) neutral sodium fluoride gel (Flor-Ogpal Ultradent Products, Inc) which was
topically applied for (4) minutes, then it was rinsed with water and air stream for just
(5) seconds.
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A thin layer of the primer was applied on both etched surface and the base of
orackets, then the No-Mix chemical cure achesive system was placed on bracket
oase. The stainless steel twin, (0.018) standard edgewise brackets with mesh base
(Dentaurum Co.) were used in this study. After that, the bracket was adapted to its
position, and the access was removed with dental probe (Dentaurum Co.).

Patients were instructed to maintain his oral hygiene measures (tooth
orushing) normally and to inform the operator by the bracket failure immediately.
They were seen at (4) week intervals throughout the course of the study, which
extended (12-15) months of an active therapy.

When the patient was attended withia failed oracket, the date, tooth number
and  side were recorded. The failed one was reglaced for the patient by new one and it
was attached according to the conventional tonding procedures. The failure side on
wooth surface was examined by magnifying l2ns (5 x power) and the mesh base was
examined under light microscope at (40 x power) so as 10 record the adhesive remnant
index "V as score 0 = no adhesive left on the tooth, score 1 =less than half the
zdhesive left on the tooth, score 2 = more thax half the adhesive left on the tooth, and
score 3 = all the adhesive left on the tooth. '

RESULTS
The number and frequency of failures Zor sample groups and for the upper and
.ower arches individually are presented in tables (1) and (2).
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Table (2): Failure rate of bonded stainless st ated group
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In non-fluoridated group the maxillary premolars appeared to have the highest
Zilure rate, while both the maxillary lateral incisors and premolars have the highest
sercentages at the Iuoridated one. In the mandibular arch the central and lateral
incisors having the highest failure rate percentages in the fluoridated group.

The difference between study groups appear to be non significant at p<0.05
%r both maxillary and mandibular dental arches. This was shown in table (3).

0.500 l

p<0.03 51gmﬁct level; N.S = Non-significant.

Likewise, the results of ARI indicated that most of the failed brackets on the
Aluoridated group were at score 0, 1 and 2. Little have been recorded within score 3.
This is also appearsd in relation to those of the non—fluoridated one. These results
were shown in table (4).
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DISCUSSION

The inrroduction and development of different fluoride products has
significantly reduce the problem of dental caries V. Many of these products are
depend on patient cooperation, but, in orthodontic practice, the most effective method
is that which is independent of patient compliance, as they should be specific to areas
under and adjacent to the fixed attachment ©.

Previous studies “* ' were reported that topical fluoride will occupy the
Inter—presmatic spaces that produced by phosphoric acid leading to significant
reduction of bonding strength. Another investigators © indicated that the shear or
tensile strength of bonding agents increased after the fluoridation of the etched surface
of the involved teeth. Contrary to these findings, Hirce er al. *?, Bishara er al. . and
Biyikyilmaz er a/. ¥ reported no significant difference in bonding strength due to
topical fluoride application after acid erching. All of these conclusions were recorded
after using different concentrations and types of topical fluoride like (2%), (4%) of
acidulated sodium fluoride ", (8%) stannous fluoride “? and even (1%), (4%)
titanium tetrafluoride, in different phosphoric acid concentrations (37%-50%) in same
etching time (1 minute).

In front of this large number of conflicting laboratory investigations, little was
carried out to assess these findings on clinical practice. This research is a clinical trial
that was carried out in a small group of orthodontic patients to evaluate the failure rate
of their stainless steel brackets after topical (1.1%) sodium fluoride application.

It has been clear that the application of acidic fluoride-containing solution to
the etched enamel results in formation of CaF; as a predominant reaction products ).
In clinical work the acid etchant should be washed out with water for at least (10)
seconds before the application bonding resin. This intensive washing procedure will
remove the bulk of alkali-soluble reaction products (CaFs) from the enamel surface
making the addition of fluoride to the etching solution have little protective effect ©.
The application of (1.1%) neutral sodium fluoride in this study was carried out after
the completion of acid etching procedure, as the complete removing of the
monocalcium phosphate monohydrate layer was done by the intensive washing action
of the water leaving a clean enamel available for receiving the fluoride gel '®. The
fluoridation time increased in this study to (4) minutes to provide the maximum
contact time for the fluoride uptake by the etchant areas. Also the washing time of the
fluoride gel minimized to (5) seconds to decrease the loss of CaF, ions. These ions
and the calcium fluorapatite one which formed after that will act as a slow fluoride
releasing agents that make the enamel more resistant to the dissolution ‘7.

403




Al-Rafidain Dezi ] Stainless steel brackets failure rate afier topical fluoride... . Vol. 2. S Iss.. 2002

In this study, the overall clinical bond failure rates between the two groups
were not significantly different. In the fluoridated group the failures appear to be
favourably comparable even with those reports using different conventional bonding
technique % ™, but not with those who use the fluoridated adhesive system ©.

Underwood etal.®, Sonis and Snell ®) assess the failure rate of stainless steel
bracket after using the fluoridated bonding systems and reported a high percentage of
bracket failures of the premolar region. In our practice the failures that occurred in
premolars could either due to disturb setting of bonding site or even due 1o occlusal
interference 2s (80%) of bonding failures occurred within the first (2) weeks after
bracket placement.

The majority of failures were at resin/ resin interface. This indicated that the
fluoride did not disturb the structural integrity of the enamel / resin interaction
throughout tze investigation period, unlike others who found that enamel /resin
interface was the major failure site ®”.

CONCLUSIONS AND RECOMMENDATIONS

1. The applicztion of (1.1%) neutral sodium fluoride after acid etching was found to
provide brzcket retention rates similar to those who did not receive any fluoride
application curing etching or bonding procedures. The extended working times
afforded by this technique were considered acvantageous in allowing for precise
protection of enamel from demineralization.

. The primary cause of failure for both arches was ccclusal interference.

.Occurrence of cohesive failure rather than adhesive indicates that fluoride did not

disturb the inzegrity for the interaction between erzmel / resin interface.

‘The applicazion of (1.1%) neutral sodium fluorice appear to have an important role

during procedures.

5. More investigation zither laboratory or clinical ons are indicated to assess the role of
different tyces and concentrations of fluoride either on bracket retention or on
adhesive structural integrity, and enamel demineralization during orthodontic
treatment.
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