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Clinical Experience with
Direct-Bonded Labial Retainers

STEFAN AXELSSON, DDS
BJORN U. ZACHRISSON, DDS, PHD

Dlrecl—bonded retainers are usually placed lin-
'gually, '3 since one of the chief advantages of
such retainers is their invisibility. However, we
began to experiment with labial bonded retainers
several years ago to improve long-term results
because of certain retention problems:

1. Short- or long-term inability to prevent some
reopening of premolar extraction sites in adults.
2. A tendency for some lingual crown relapse of
canines that had been palatally impacted.

3. Difficulty in holding premolars that had been
severely rotated.

4. Various types of space reopening in cases
where posterior teeth had been moved mesially,
in young or adult patients with previously exces-
sive spacing.

Common to these situations was the desira-
bility of adding some support to the premolar
areas for one or two years after treatment. It
appeared preferable to bond the retainer wires
labially, based on earlier experience with bond
failures at the enamel-adhesive interface when
bonding to the lingual surfaces of premolars.>*
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Another alternative would be to bond the
retainer in the occlusal fissure, which is usually
successful if there is no contact with antagonists.
In most cases, however, a groove has to be
prepared with a bur to avoid such contact.® This
amount of enamel removal would not be accepta-
ble in routine situations.

Study Design

The present study was designed to:

The present study was designed to:
1. Evaluate the bonding success rates of different
types of bonded labial retainers
2. Study the effects on the gingival tissues and
enamel adjacent to such retainers.
3. Determine whether the labial retainers are
effective, particularly in preventing the reopen-
ing of premolar extraction sites in adults.
4. Tabulate patient reactions to different types of
labial and lingual retainers, compared with re-
movable plates.

Materials and Methods

One group of 25 patients had received a total
of 47 short (two-unit) labial retainers (Table 1).
Most often the retainer was placed over a closed
extraction site after removal of the upper or lower
first or second premolar (Fig. 1), but retainers
were also used in cases of palatally impacted
maxillary canines (Fig. 2). The average observa-
tion period at the time of the follow-up examina-
tion was 2.3 years, and at that time the mean
patient age was 34.5 years, with a range from 18
to 53 years.

In addition to the short labial retainer on one
or both sides, these patients also received remov-
able maxillary plates and/or standard lingual
retainers bonded to the maxillary or mandibular
incisors (Figs. 1,2,7).

Another group of 10 patients had received a
total of 14 long (three- or four-unit) labial retain-
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Fig. 1 Typical short labial retainer bonded over mandibular first premolar extraction site in Class Il patient.
A. Before treatment. B. Retainer in place (arrows) after first premolar extraction and orthodontic treatment.

3 4 i
Fig. 2 Short bonded labial retainers in two patients with palatally impacted canines. A. Before treatment.
B. Retainers in place (arrows) after treatment.
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Fig. 3 Adult Class Il scissor-bite patient with both short and long labial retainers. A. Before treatment.
B. Retainers (arrows) after treatment involving extraction of maxillary first and mandibular second premolars.

Fig. 4 Long labial retainer in adult patient. A. Before treatment. B. Retainer in place (arrows) after treatment
involving extraction of mandibular left first molar.
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ers (Fig. 3). These retainers were used particu-
larly in minimum anchorage situations involving
mesial movement of entire posterior segments,
where the lower second premolars were congeni-
tally missing (Fig. 10). They were also placed in
first-molar extraction cases (Fig. 4). The average
observation time was 2.5 years, with a mean
patient age of 35.7 years at follow-up.

The patients had all undergone full, routine
orthodontic treatment for a variety of malocclu-
sions. Together they represented all the bonded
labial retainers placed in Dr. Zachrisson’s office
before May 1989. Five of the patients moved and
could not be located for the follow-up examina-
tion.

Each retainer was made of .0215" five-
stranded spiral wire (Penta-One*, Fig. 5A).

Fig. 5 Technique for bonding short labial retaine
cut.
E. Addif

After the labial surface was etched with 37%
phosphoric acid for 30-60 seconds, the retainer
was tacked in place on each end with a small
amount of fast-setting composite® (Concise**).
Slippage was avoided by dipping both ends of the
wire into the composite mixture on the plastic
spatula (Fig. 5B,C) and then placing the wire in
position (Fig. 5D).

No secalant was added after etching. After
setting, the bulk of the composite was added with
a plastic instrument,*** thus ensuring totally
undisturbed setting of the bulk of the composite.

*Masel Orthodontics, 2701 Bartram Road, Bristol, PA 19007.
*+%3M Unitek, 2724 S. Peck Road, Monrovia, CA 91016.

###444-445 Si, LM-Dental, Turku, Finland.

. Ends of wire dipped in mixture of fast-setting composite on plastic spatula. D. Wire tacked in place.
ion of bulk of composite. F.Contour trimming with tungsten carbide bur. G. Interdental trimming with

small round bur. H,l. Finished retainer (arrow indicates cleaned area between adhesive and gingiva).
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Contour trimming of the composite was done
with tungsten carbide burs No. 7006 and 7408
(Fig. 5F), and interdental trimming with small
round burs No. 1 and 2 (Fig. 5G). Care was taken
to avoid contact between the composite and the
gingival margin at the bonding sites (Fig. SH),
and between the interdental papillae and the
retainer wire.

Every patient was instructed in maintenance
of oral hygiene with toothbrushes and floss
threaders. Daily rinsing with a .05% neutral
sodium fluoride solution was prescribed through-
out retention.

At the follow-up appointment, impressions
for study models were made, intraoral photo-
graphs were taken, and the retainers were
checked. The number of teeth included in each
retainer and any occurrences of loosening or wire
fracture were recorded from the patient’s re-
cords. By comparing the follow-up study models
with the post-treatment models, notations could
be made of any tooth movements within the

retained segments and of spaces that had opened
adjacent to the retained segments.

To reduce examiner bias, all scoring was
done by an orthodontist (Dr. Axelsson) who had
not seen any of the patients. Standard techniques
were used to score plaque accumulation,’ gingi-
val inflammation’ and recession,® and demineral-
ization.%10 Pocket depths were probed along the

Fig. 6 Locations for scoring plaque, gingivitis, and
pocket depth: peripheral to retainer (p), mid-buccal
(b), and centrally within retainer (c).

TABLE 1
EXPERIMENTAL GROUPS
Type of No. Retainers No. Patients Mean Age at  Mean Observation
Retainer Total u/L Total M/F Follow-Up Period (years)
Short
(2-unit) 47 28/19 25 6/19 34.5 23
Long
(3-4-unit) 14 4110 10 19 35.7 25
TABLE 2
FAILURES OF LABIAL RETAINERS
Enamel/ Adhesive/
Type of No. Retainers  Adhesive Wire Wire No. Removed  No. Rebonded
Retainer Total UL Failure  Failure  Fracture Total u/L Total u/L
Short
(2-unit) 47 28/19 2 0 0 13 716 2 0/2
Long
(3-4-unit) 14 4/10 5 3 1 3 0/3 6 0/6
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retainer wire and gingival margin, as well as on
all interdental surfaces of the teeth included in the
retainer. For each rating, the average of two
separate scores was used at each of three sites—
, and tral—for each
labial retamer (Fig. 6). Disclosing solution was
not used.
Each panem anonymously answered a 16-
point at the f¢ p
The first seven questions dealt directly with the
labial retainers, including any embarrassment
suffered when talking and smiling. Emphasis was
placed on comparing the labial retainers to the
lingual retainers and removable plates. The other
nine questions were related to the overall ortho-
dontic treatment experience, including the rela-
tionship between expectations and results, the
value of the results compared to the time and

money spent and the cooperation and oral hy-
giene required, the degree of esthetic concern
about visible appliances, and the most positive
and negative aspects of treatment. A copy of the
complete questionnaire is available from the au-
thors upon request.

Results

Only two of the 47 short labial retainers
came loose during the observation period (Table
2). The failure rate for the long retainers was
significantly higher, with all the loosenings oc-
curing in the mandibular arch.

In most cases, the treatment result was well
maintained. Of the 28 short upper labial retain-
ers, two had spaces reopen distal to the retainer
(Fig. 7) and two within the retained segment. Of

Fig. 7 Small space reopening distal to labial retainer in young adult aher first-| premollr extraction. Narrow

lower second premolar and

indicate infl
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the 19 short lower labial retainers, two had spaces
reopen distal to the retainer, four within the
retained segment, and one mesial to the retainer.
The space was generally about .5Smm, and was
greater than Imm in only one case.

No caries or white spot lesions were noted
with the short retainers; two patients with long
retainers showed surface demineralization. The
plaque index scores were all either 0 or 1 on a
scale from 0 to 3 (Table 3). Gingival index scores
were all 0 or 1 at the mid-buccal locations, but
occasionally 2 (bleeding upon probing) at the
interdental sites (Table 4, Figs. 8,9).

The pocket depths were all measured at
1-2mm buccally, but in about half the cases they
exceeded 2mm interdentally (Table 5, Fig. 9).
The plaque and gingival scores and pocket depths
were significantly greater (p less than .01) for the
central sites than for the peripheral sites.

Patient satisfaction with the labial retainers
was surprisingly high. Only 31% of the patients
said they were “not much affected” or “some-
what affected” by the visibility of the retainers
when talking or smiling, and 69% said they were
“not affected at all”. When patients with both
labial and lingual retainers were asked which one

TABLE 3
PLAQUE INDEX SCORES (%)

they would prefer to keep for another year, only
59% preferred the lingual retainer. Given a
choice between the labial retainer and the remov-
able plate worn at night, 49% of the patients said
they preferred to wear the labial retainer, 28%
preferred the plate, and 23% were undecided.

Of the 35 patients who responded, only one
was “‘somewhat dissatisfied” with the overall
treatment result as compared to expectations on a
five-point scale. Five were “very satisfied”, znd(
29 were “completely satisfied”. Nearly all the
patients also felt the treatment was worth their
time, money, cooperation, hygiene efforts, and
esthetic appearance (Table 6).

Discussion

The results of this study show that labially
bonded .0215" wires can be a useful supplement
to conventional retention in certain situations,
including adult premolar extraction cases (Figs.
1,3,7,9,11) and cases involving orthodontic cor-

TABLE 5
POCKET DEPTHS (%)
Sites imm 2mm 3mm 4mm 5mm 6mm
Mid-buccal 84 16 0 0 0 0
Central 4 28 43 23 [ 2

Peripheral 7 38 49 4 2 0

Sites 0 1 2 3
Mid-buccal 96 4 [ [
gee:gr?‘eral gg :13; g g TABLEE
PATIENT SATISFACTION (N)
Ye L
TABLE 4 [
GINGIVAL INDEX SCORES (%) Is the treatment result worth:
The time needed? 3 0 0

= The money spent? 33 0 2
Sites 0 ! 2 3 The ion required? 3 0 2
Mid-buccal 98 2 [ [} The extra oral hygiene needed? 33 0 2
Central 66 28 6 [ The strain of having had
Peripheral 81 9 10 0 visible appliances? 33 0 2
486 JCO/AUGUST 1992
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Fig. 8 Improvement in gingival condition (arrows) after placement of labial retainers. A. Immediately after
placement. B. Nearly two years later.

e

Fig. 9 Gingival i with pocket depths during observation iod.
A. Before treatment. B. After placement of labial retainers over first-premolar extraction sites. C. Gingival
hyperplasia (arrows) two years later.
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rection of impacted canines (Figs. 2,5,8). More
than 95% of the short labial retainers remained
intact over the two-year observation period, and
patient acceptance was much better than we
expected.

The longer reia.iners, on the other hand,

preventing relapse in extraction cases.!'"# It is
generally agreed that stabilization of orthodontic
results is more difficult to achieve in adults than
in children, and that special precautions and
prolonged retention may be indicated in
adulls 1516 This is at least partially due to changes

of factors such as lhe patient’s age, occlusal
interference, and moisture contamination may
have been responsible. As shown in Figure 10, it
was often difficult to place the long mandibular
retainers out of occlusion, particularly in young
patients with short clinical crowns. When bond-
ing close to the gingival margin, there is an
increased risk of seepage of gingival crevicular
fluid, which would be detrimental to bond
strength.

Several studies have presented methods of

status of bone, collagen, cells
(ﬁbmblasts). and blood flow or vascularity that
occur with increasing age.'S

The retainer wire used in our investigation
was .0215"” Penta-One five-stranded wire, which
was shown in an earlier study of direct-bonded
lingual retainers to have optimal properties for
stabilizing segments of teeth splinted together,
while allowing physiological mobility of the indi-
vidual units.® The most notable side effect was the
opening of small spaces distal to the retainer
wires in a few patients. In these cases, it is likely

Fig. 10 Problems found with long lower labial retainers. A. B.
moisture contamination from gingival crevicular fluid, particularly when Secth are not fully erupted.
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that tooth-size discrepancies played a role during
settling of the occlusions (Fig. 7).

The question of when to remove the bonded
retainers is easier to answer for the labial version
than for the lingual.5 The labial retainers were
intended only to gain an extension of the stabiliza-
tion and remodeling process during the first year
after orthodontic treatment. Therefore, they may

initial period after fixed-appliance removal.

It should be emphasized that although our
sample was small, it represented a consecutive
series of adult patients who had undergone full
orthodontic treatment and a specific form of
retention. Few unbiased studies of such samples
have been published. That nearly all of them were
satisfied with the results and their efforts is in

be removed on an basis, on
the retention problem and the patient’s age,
motivation, andhygxene Inour sample, re!enuon
with plates

when the labial wires were removed one to two
years after treatment.

The visibility of the retainer wire varied
among the patients because of variations in per-
sonality and smiles (Fig. 11). Still, for nearly all
of them the short retainer caused little esthetic
concern. Tooth-colored wires could be used in
short labial retainers, but at present we do not
believe they are necessary. Even more visible
labial wires are routinely used in removable
retainers that are worn day and night during the

VOLUME XXVI NUMBER 8

Fig. 11 Variable visibility of short labial retainers in two patients during talking and smiling.

with the experience of other clini-
cians,'®20 who have found that adult patients are
relatively easy to satisfy. It is somewhat surpris-
ing, however, that more than 90% of the patients
believed the time needed for correction was
worthwhile, since most of them seemed to be-
come more eager to have appliances removed as
they approached the end of active treatment.

Conclusion

Bonding success rates and patient accep-
tance appear to be excellent for labial retainers
bonded to two adjacent teeth. Such retainers may
therefore be recommended for improved stabili-
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zation of extraction sites in adults, and for added
retention of palatally impacted canines.

On the other hand, the results obtained with
three- or four-unit bonded labial retainers were
unsatisfactory, particularly in the mandibular
arches of young patients. Further technical im-
provements will be required before these retain-
ers can be routinely used on long buccal spans.
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