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Efficacy of 2 finishing protocols in the
quality of orthodontic treatment outcome
a b c
Gregory J. Stock, James A. McNamara, Jr, and Tiziano Baccetti
Ann Arbor, Mich, and Florence, Italy
aGrad
tistry,
bThom
Ortho
Grow
Ann A
cAssis
ence,
and P
ence,
The a
ucts o
Suppo
the D
Michi
Reprin
atric
mcna
Subm
0889-
Copyr
doi:10

688
Introduction: The objectives of this prospective clinical study were to evaluate the quality of treatment outcomes
achieved with a complex orthodontic finishing protocol involving serpentine wires and a tooth positioner, and to
compare it with the outcomes of a standard finishing protocol involving archwire bends used to detail the occlu-
sion near the end of active treatment.Methods: The complex finishing protocol sample consisted of 34 consec-
utively treated patients; 1 week before debonding, their molar bands were removed, and serpentine wires were
placed; this was followed by active wear of a tooth positioner for up to 1 month after debonding. The standard
finishing protocol group consisted of 34 patients; their dental arches were detailed with archwire bends and ver-
tical elastics. The objective grading system of the American Board of Orthodontics was used to quantify the qual-
ity of the finish at each time point. The Wilcoxon signed rank test was used to compare changes in the complex
finishing protocol; the Mann-Whitney U test was used to compare changes between groups. Results: The com-
plex finishing protocol group experienced a clinically significant improvement in objective grading system scores
after treatment with the positioner. Mild improvement in posterior space closure was noted after molar band re-
moval, but no improvement in the occlusion was observed after placement of the serpentine wires. Patientsman-
aged with the complex finishing protocol also had a lower objective grading system score (14.7) at the end of
active treatment than did patients undergoing the standard finishing protocol (23.0). Conclusions: Tooth posi-
tioners caused a clinically significant improvement in interocclusal contacts, interproximal contacts, and net
objective grading system score; mild improvement in posterior band space was noted after molar band removal
1 week before debond. (Am J Orthod Dentofacial Orthop 2011;140:688-95)
Orthodontic treatment generally is divided into 3
phases: initial leveling and alignment, antero-
posterior correction, and detailing and finish-

ing.1,2 Both simple and complex protocols exist for
detailing and finishing before and after fixed appliance
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removal. Some examples of finishing protocols include
removing archwires and placing serpentine wires,1 plac-
ing finishing bends directly in the archwire,2 and even
sectioning and removing part of the archwire.3

Tooth positioners, first described by Kesling,4 are
used by many orthodontists as a finishing and retention
device. Actively biting or “exercising”with a positioner in
place helps guide teeth into their final occlusion, in-
creasing total tooth contacts.5 In a series of prospective
studies, however, no statistically significant increase
was found in tooth contacts for positioner patients
compared with Hawley retainer patients 3 months into
retention.6-9

Several methods of measuring tooth contacts have
been implemented, with varied success. One such
method is the T-Scan, the data from which have been
shown to be reproduced poorly.10 Other methods in-
clude a variety of techniques for analyzing polyether5,10

or silicone-based6,7 occlusal registrations. Advances
in optical scanning technology now allow scanning
study models and other bite registrations, facilitating
measurement of both tooth contacts and the
interocclusal spaces between teeth with accuracy.9
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Table I. Demographics of the 2 groups at the observa-
tion times

Group

Age at T0 (y) Age at T3 (y)
Difference,
T3-T0 (y)

Mean SD Mean SD Mean SD
CFP (20 girls,
14 boys)

12.8 1.2 15.1 1.1 2.3 0.6

SFP (16 girls,
18 boys)

12.7 1.8 15.3 1.6 2.6 0.7

CFP, Complex finishing protocol; SFP, standard finishing protocol.
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Beyond the assessment of occlusal contacts, the
overall quality of orthodontic results can be evaluated
with the peer assessment rating,11 the index of complex-
ity, outcome and need,12 and the objective grading sys-
tem (OGS)13 developed by the American Board of
Orthodontics. Although all are suitable methods for
evaluating the quality of the results, the OGS was chosen
for this study because it can measure the small occlusal
changes between stages of finishing.

Whereas detailed finishing protocol procedures have
been used for over 50 years, it appears that these
methods are shrouded by a lack of evidence or have con-
tradictory evidence. This prospective clinical study was
designed to quantify the changes to be expected from
2 finishing protocols, allowing the clinician to make
more informed decisions concerning the final phases
of fixed appliance treatment.

MATERIAL AND METHODS

The patients participating in this prospective con-
trolled study were divided into 2 treatment groups.
The complex finishing protocol group was composed
of consecutively finished patients who received serpen-
tine wires 1 week before debond and a tooth positioner
at debond, which was to be worn actively for 2 to 4
weeks. The standard finishing protocol patients were
treated with finishing bends in the archwires and then
given Hawley retainers at debond.

Consecutive patients meeting the inclusion criteria
were selected from a faculty private practice in AnnArbor,
Michigan (complex finishing protocol), and the Graduate
Orthodontic Clinic at theUniversity ofMichigan (standard
finishing protocol). To control for potential discrepancies
in case complexity between the standard finishing proto-
col and the complex finishing protocol, a discrepancy in-
dex score was calculated on the initial treatment models
for each group at the end of patient enrollment.14 Statis-
tical tests were performed to ensure that the samples were
similar at the beginning of treatment. Inclusion criteria
for this study required all participants to be treated to
as near an ideal finish as possible (ie, no early debonds),
to give verbal consent that the patient adhered to the pre-
scribed protocol, and to be subjected prospectively to
a complete set of serial study models.

Thirty-five consecutively finished patients meeting
these inclusion criteria comprised each of the 2 finishing
protocols. Of these, 1 dropped out of each sample be-
cause they transferred to an out-of-area practice during
treatment. The number of patients to be enrolled in each
finishing protocol group was determined with a prelimi-
nary analysis of the power of the study. The power re-
sulted to be greater than 0.90 at an a of 0.05, with
a sample size exceeding 30 patients in each group.
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Although the patients were asked to record their
approximate amounts of positioner wear, none was ex-
cluded from the study for poor compliance. These crite-
ria were used to allow the sample to represent a normal
pool of orthodontic patients. The serial study models for
the complex finishing protocol included initial models
(T0), before the serpentine wires (T1), at debond (T2),
and after the positioner (T3). The serial study models
for the standard finishing protocol included initial
models (T0) and at debond (T3).

The demographic data of the 2 groups are reported in
Table I.

The complexfinishing protocol had the followingpro-
cedure. The first phase consisted of 2 parts: molar band
removal and placement of the serpentine wires. The re-
moval of allmolar bands and a transpalatal arch if present
was to allow for spontaneous closure of the posterior
band space during the week before debonding. Serpen-
tine wires (Fig 1) were used to ligate the teeth together,
with the assumption that subtle vertical settling of the
occlusion would occur without the archwires in place.

All patients had their molar bands and archwires re-
moved an average of 7.3 days (61.2 days) before debond
to allow for closure of band spaces and presumably ini-
tial settling of the occlusion. Each arch subsequently was
ligated from second premolar to second premolar in
a figure-8 pattern with an 0.008-in ligature wire
(Fig 1). The next week, all fixed appliances were re-
moved, and a tooth positioner (Fig 2) was delivered
with instructions to wear it full time for 24 hours. After
that, the patients were instructed to wear the positioner
as much as possible for 5 days, and then 4 hours per day
and at night for 2 to 3 weeks. The positioner protocol
lasted an average of 18.2 days (67.6 days).

The prescribed procedure for the standard finishing
protocol sample was for the detailing and finishing to
be accomplished by “artistic” archwire bends and inter-
maxillary elastics before debonding. Posttreatment
models then were obtained at fixed appliance removal.

Each set of study models from T1 to T3 was digitized
by using an optical model scanner (3Shape RD640 3D
ics November 2011 � Vol 140 � Issue 5



Fig 2. The tooth positioner. Impressions of both arches
were taken with the fixed appliances in place. Work
models were poured, trimmed, and then sent to the labo-
ratory. The laboratory technician carved away the
brackets and bands, and then reset the teeth in wax to
an ideal occlusion, based on the orthodontist’s instruc-
tions. The positioner then was fabricated from a resilient
material such as silicone (figure adapted fromMcNamara
and Brudon1).

Fig 1. Placement of serpentine wires. One week before debonding, the archwires were removed as
were the bands on the molars. Ligature wire then was placed in a figure-8 manner from second premo-
lar to second premolar in both arches.
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scanner; EMS Digital Solutions, Dublin, Ireland). Models
were hand-graded by using the criteria of the OGS
(alignment, marginal ridges, buccolingual inclination,
occlusal relationships, overjet, and interproximal con-
tacts), except for occlusal contacts, which were calcu-
lated from the digital models by using software with
an accuracy of 20 mm (Orthoanalyzer, version 2008-1;
3Shape, Copenhagen, Denmark).

Points were deducted according to the OGS protocol
for each tooth not meeting the grading criteria. Deduc-
tions for each criterion were added for the final total pa-
tient score as described by the American Board of
Orthodontics.13 Models were graded randomly to pre-
vent bias, and the OGS scores were verified by spot
checks conducted by a calibrated American Board of
November 2011 � Vol 140 � Issue 5 American
Orthodontics grader. Thirty-five sets of models were re-
graded by the lead investigator (G.J.S.) 1 month after
data collection, and the results were analyzed for intra-
rater reliability. Root angulation was the only measure-
ment for which a radiograph was used rather than
study models to compute an OGS score; this measure
was not included in the score because of the number
of panoramic films that would have been necessary to
take in a relatively short period of time. Root angulation
was assumed to remain relatively constant during the
period studied.

Statistical analysis

Descriptive statistics including means and standard
deviations were calculated for age, duration of treat-
ment, variables at time points T0 to T3, and changes be-
tween time points for the 2 groups. The data were
analyzed with a statistical software package (version
17.0; SPSS, Chicago, Ill). Statistical significance was
tested at P\0.05, P\0.01, and P\0.001.

Because of the ordinal nature of the American Board
of Orthodontics discrepancy index and the OGS scores,
nonparametric statistical calculations were conducted
on all data. The Mann-Whitney U test was used for ana-
lysis of initial forms and direct comparisons of the 2 pro-
tocols, and the Wilcoxon signed rank test was used to
test for significant differences between the means of
the complex finishing protocol at the different time in-
tervals. An interclass correlation score of 0.953 was cal-
culated on the 35 sets of models randomly chosen and
rescored, indicating high intragrader reliability.

RESULTS

Descriptive data and statistical comparisons for the
starting forms in terms of the discrepancy index scores
are given in Table II. Descriptive data and statistical com-
parisons for the changes in the complex finishing proto-
col sample over time and the differences between the 2
protocols are given in Tables III and IV, respectively.
Journal of Orthodontics and Dentofacial Orthopedics



Table II. Comparison of starting forms (American Board of Orthodontics discrepancy index scores)

Discrepancy index
measures

Complex finishing protocol
n 5 34

Standard finishing protocol
n 5 34

Complex vs standard
protocols

Mean SD Mean SD Mean difference Significance
Overjet 0.82 1.03 0.91 1.14 �0.09 NS
Overbite 2.00 2.26 2.00 2.13 0.00 NS
Openbite 0.74 2.04 0.38 1.58 0.36 NS
Crowding 0.91 1.29 1.18 1.14 �0.27 NS
Occlusion 2.09 2.04 2.41 2.69 �0.32 NS
Crossbites 0.29 0.87 0.76 1.21 �0.47 *
Cephalometrics 3.24 3.98 4.41 5.54 �1.17 NS
Other complexities 0.35 1.25 0.06 0.34 0.29 NS
Total score 10.44 6.24 12.11 6.46 �1.67 NS

NS, Not significant.
*P\0.05.

Table III. Changes in complex finishing protocol during time of observation (T3-T1)

American Board of
Orthodontics measures

Deband; serpentine wires (T1)
n 5 34

Debond; deliver positioner (T2)
n 5 34

End of positioner wear (T3)
n 5 34 Significance

Mean SD Mean SD Mean SD T1-T2 T2-T3
Alignment/rotations 2.32 1.39 2.47 1.42 1.53 0.96 NS z
Marginal ridges 5.06 2.44 4.47 1.75 3.79 1.65 NS *
Buccolingual inclination 2.35 1.92 2.29 2.57 2.18 2.41 NS NS
Overjet 3.00 1.65 2.26 1.78 1.97 1.59 y NS
Occlusal contacts 7.91 2.88 7.32 3.19 3.15 3.04 NS z
Occlusal relationships 0.71 0.87 0.65 0.95 1.47 1.60 NS y
Interproximal contacts 2.41 2.02 1.82 1.68 0.59 1.02 * z
Total OGS score 23.76 6.56 21.29 6.80 14.68 7.28 y z
NS, Not significant.
*P\0.05; yP\0.01; zP\0.001.
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When the discrepancy index scores were compared
overall for the 2 treatment groups, the groups were sim-
ilar clinically at T0. When the subscores were examined
by category (Table II), only 1 variable (crossbite) had
a statistically significant difference; however, the signif-
icance level was only P 5 0.03. Additionally, the mean
crossbite subgroup score for each group was less than
1, meaning that both groups averaged less than 1 tooth
in crossbite at T0. Thus, the 2 groups were well matched
for complexity at T0.
Analysis of treatment effects

Time-related changes in the complex finishing proto-
col are given in Table III. The distribution of OGS scores
at molar band removal and serpentine wire delivery
(Fig 3, A) shows that, after the majority of orthodontic
treatment, most patients achieved an OGS score between
20 and 30.

From T1 to T2 (band removal and serpentine wire to
debond), an interval typically of 1 week, several slight
American Journal of Orthodontics and Dentofacial Orthoped
but statistically significant changes occurred in the com-
plex finishing protocol group, with an overall reduction
in the OGS score of 2.5 points (P\0.01).

Improvements were seen in overjet (�0.73) and in-
terproximal contacts (�0.59) at T2. No significant
changes were observed in the other 6 variables consi-
dered. The distribution of OGS scores at debond (Fig 3,
B) illustrates how the distribution of OGS scores shifted
slightly to the left, indicating mild improvements in the
scores after band removal and serpentine wire insertion.

The most significant improvements in the occlusion
were noted between T2 and T3 (debond to end of posi-
tioner wear), with a decrease in the overall OGS score
from 21.3 to 14.7 points, a change that was highly sta-
tistically significant (P \0.001). In the subcategories,
highly significant (P\0.001) improvements were seen
in occlusal contacts (�4.1), interproximal contacts
(�1.2), and alignment and rotations (�1.0). Marginal
ridge alignment improved slightly as well (0.7;
P\0.01). Interestingly, occlusal relationships worsened
slightly (0.8; P \0.01). No changes were noted in the
ics November 2011 � Vol 140 � Issue 5



Table IV. Comparison of complex finishing and standard finishing protocols during time of observation

American Board of
Orthodontics measures

Standard finishing protocol,
debond (ST3)

n 5 34

Complex finishing protocol,
debond (CT2)

n 5 34

Complex finishing protocol,
end of positioner wear (CT3)

n 5 34 Significance

Mean SD Mean SD Mean SD ST3-CT2 ST3-CT3
Alignment/rotations 2.18 1.14 2.47 1.42 1.53 0.96 NS *
Marginal ridges 3.00 1.94 4.47 1.75 3.79 1.65 z *
Buccolingual inclination 4.29 2.83 2.29 2.57 2.18 2.41 y y
Overjet 2.38 1.84 2.26 1.78 1.97 1.59 NS NS
Occlusal contacts 7.50 3.12 7.32 3.19 3.15 3.04 NS z
Occlusal relationships 1.65 2.44 0.65 0.95 1.47 1.60 * NS
Interproximal contacts 2.00 1.60 1.82 1.68 0.59 1.02 NS z
Total OGS score 23.00 6.89 21.29 6.80 14.68 7.28 NS z
NS, Not significant.
*P\0.05; yP\0.01; zP\0.001.

Fig 3. A,Complex finishing protocol, distribution (number of patients) of OGS scores at T1;B, complex
finishing protocol, distribution (number of patients) of OGS scores at T2; C, complex finishing protocol,
distribution (number of patients) of OGS scores at T3; D, standard finishing protocol distribution (num-
ber of patients) of OGS scores at T3.
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scores for buccolingual inclination and overjet. The dis-
tribution of OGS scores after positioner wear (Fig 3, C)
demonstrates the significant improvement for the com-
plex finishing protocol, although 2 patient outliers did
November 2011 � Vol 140 � Issue 5 American
not improve appreciably from debond. The complex fin-
ishing protocol sample included consecutively finished
patients. The actual duration of positioner wear for
each patient was not measured.
Journal of Orthodontics and Dentofacial Orthopedics
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Differences between the complex and the standard
finishing protocols

Both the complex and the standard finishing pro-
tocol groups were evaluated at appliance removal
(Table IV). The distribution of OGS scores for the
standard finishing protocol at debond (T3) is shown
in Figure 3, D.

With regard to the overall scores of both groups at
debond, the standard finishing protocol had a score of
23.0 points, and the complex finishing protocol scored
21.3 points; these scores were not different statistically.
The major difference between the groups was in mar-
ginal ridge discrepancy, with scores of 3.0 points for
the standard finishing protocol and 4.5 points for the
complex finishing protocol (P \0.001). Differences
also were seen in buccolingual inclination (standard,
4.3; complex, 2.3; P\0.01) and occlusal relationships
(standard, 1.7; complex. 0.7; P\0.05).

When comparing the standard finishing protocol
with the complex finishing protocol at the end of active
treatment for both groups, we found several significant
differences. The complex finishing protocol had signifi-
cantly fewer points lost due to both lack of occlusal con-
tact (standard, 7.5; complex, 3.2; P \0.001) and
interproximal contact (standard, 2.0; complex, 0.6;
P\0.001); this group had a highly significant lower to-
tal OGS score (standard, 23.0; complex, 14.7; P\0.001)
as well. The complex finishing protocol lost 2.2 points
because of buccolingual inclination, and the standard
finishing protocol lost 4.3 points (P\0.01). The stan-
dard finishing protocol lost 2.2 points for alignment
and rotations, but the complex finishing protocol only
lost 1.5 points (P\0.05). The standard finishing proto-
col still lost fewer points because of marginal ridge dis-
crepancies (standard, 3.0; complex, 3.8; P\0.05).
DISCUSSION

In this prospective longitudinal study, we compared
the effects of a complex finishing protocol over time
with a standard finishing protocol of archwire bends to
fine-detail the occlusion. In the complex finishing proto-
col, the additive effects of molar band removal, the
placement of serpentine wires, and the wearing of
a tooth positioner on final occlusal detailing were ana-
lyzed for the first time.

One week before debond, all molar bands were re-
moved to allow for the posterior band space to close
spontaneously, presumably due to the pull of the trans-
septal fibers connecting the teeth. Light ligature wires
then were placed in a serpentine configuration after
archwire removal to allow for minor vertical settling of
the occlusion before band removal.1
American Journal of Orthodontics and Dentofacial Orthoped
A significant overall reduction in OGS scores was ob-
served from T1 (23.8) to T2 (21.3; Table III), meaning
that this part of the finishing protocol had amild positive
effect in improving the occlusion. The 2.5-point reduc-
tion was due primarily to decreased average scores in 2
areas: overjet and interproximal contacts. After serpen-
tine wire placement, 0.7 fewer points were lost due to
overjet discrepancies. The slight loss of anterior maxillary
torque by removing a finishing archwire and tightly lac-
ing the dentition most likely can explain this occurrence.
OGS points lost because of interproximal spacing de-
creased by �0.6 points on average, primarily in the pos-
terior regions.

Significant settling of the occlusion and a reduction in
interproximal contacts were noted after treatment with
the tooth positioner, 2 areas where tooth positioners are
claimed to be particularly effective.5,15 The number of
points lost from lack of occlusal contact dropped
substantially (�4.2) between T2 and T3. Interproximal
contact point loss was also reduced significantly (�1.2).
Marginal ridge alignment improved as well, with 0.7
fewer points lost for marginal ridge discrepancies.
Counterintuitively, a statistically significant increase in
points lost due to occlusal relationships was noted.
After positioner wear, there was a mean increase in the
occlusal relationship discrepancy of 0.8 points. Despite
this slight worsening in the OGS score, a statistically
and clinically significant net decrease of �6.6 points
lost after the 1-month positioner protocol was observed.

These results confirm the findings of some earlier re-
search on the use of tooth positioners but conflict with
several preconceived notions about the appliance. The
ability of the positioner to increase interocclusal contact
has been researched extensively in the last few years.
Durbin and Sadowsky5 found a statistically significant
increase in total tooth contacts after 3 months of posi-
tioner wear, as did Horton et al7 after 2 months of tooth
perfector wear. Haydar et al6 did not find a significant
difference in tooth contacts after 3 months of positioner
wear when compared with patients with Hawley
retainers.

On the basis of the results of our study, the decrease
of over 4 OGS points for occlusal contacts because of
positioner wear could easily be significant enough to
improve a case to the level deemed board quality.
Park et al16 performed the only other study examining
tooth positioner effects using American Board of Ortho-
dontics criteria, and they found no significant differ-
ence in the OGS occlusal contacts subscore compared
with the controls at fixed appliance removal. They did
not, however, compare occlusal contacts before and af-
ter the tooth positioner protocol for the treatment
group.
ics November 2011 � Vol 140 � Issue 5
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Another relevant finding involves the claim by some
authors that a tooth positioner can either result in rota-
tions of teeth or allow old rotations to relapse.17,18 The
results of our study indicate that not only were
alignment and rotations maintained, but also they
actually improved by a mean of 0.9 points by
following the prescribed positioner protocol.

When the ends of the active treatments of the stan-
dard finishing protocol (debond) and the complex finish-
ing protocol (after 1 month of positioner wear) were
compared, a highly clinically and statistically significant
dissimilarity between the 2 groups (8.3 points) was ob-
served, with average scores of 23.0 for the standard fin-
ishing protocol and 14.7 for the complex finishing
protocol. The major changes leading to this difference
were in the category of occlusal contacts; the standard
finishing protocol lost 4.4 more points than did the com-
plex finishing protocol. Another category where a differ-
ence was noted was interproximal contacts; the standard
finishing protocol lost 2.0 points, 1.4 more points than
did the complex finishing protocol.

This study illustrates that a significant improvement
in the quality of case finish can be expected with the
complex finishing protocol tested. The majority of the
improvement in the results occurred with the tooth po-
sitioner, with only mild improvement observed when
the molar bands were removed and the serpentine wires
were placed. During the week before debonding, slight
decreases were noted in overjet and interproximal spac-
ing. From a clinical standpoint, the key factor appears
to be the removal of the bands posteriorly rather than
the placement of the serpentine wires. The majority
of spaces at the serpentine wire delivery time occurred
adjacent to the molars, and serpentine wires are only
attached from second premolar to second premolar. It
is unlikely that any spacing was present in the canine
or premolar regions in either arch because an elasto-
meric chain extending from first molar to first molar
was used in both arches to eliminate interproximal
spacing.

The ability of the tooth positioner to close both inter-
occlusal and interproximal spaces is the most dramatic
effect of the protocol, a finding that has significant clin-
ical implications. The remaining statistically significant
effects of the complex finishing protocol might be too
subtle to be relevant if looked at individually, but the
combined effects elicit a clinically significant improve-
ment in the results.

It is a concern that the occlusal relationship appeared
to worsen, albeit only slightly, after 1 month of posi-
tioner wear. It appears that the reason for this worsening
can be attributed to 6 patients whose relationship wors-
ened by 3 or more points after positioner wear. In these
November 2011 � Vol 140 � Issue 5 American
patients, the overall OGS score only decreased by an av-
erage of 1.3, compared with the highly significant net
decrease of 6.6 points lost for the entire complex finish-
ing protocol sample. There might be other factors result-
ing in this increase, including lack of positioner wear or
poor compliance with prescribed biting exercises. The
complex finishing protocol patients considered in this
study were treated prospectively and consecutively;
none was excluded because of poor compliance. If this
small number of patients had been excluded, the overall
OGS score presumably would have been lower in the
complex finishing group.

The outcomes of the complex finishing protocols in
terms of quality of occlusion deserve to be appraised
in the long term, once patients wear retention appli-
ances. Different retention protocols might lead to differ-
ent results as to the stability of the supplementary
quality of treatment outcomes elicited by the tooth
positioner.
CONCLUSIONS

This prospective study on finishing protocols for
fixed appliance orthodontic therapy study showed the
following.

1. After the removal of the molar bands in each arch,
a mild amount of band space closure occurred pos-
teriorly during the week before appliance removal.

2. The serpentine wires did not have a clinically signif-
icant effect in allowing settling of the occlusion.

3. Patients treated with a tooth positioner at debond
showed highly significant improvements in interoc-
clusal contacts and closure of interproximal spaces.

4. Treatment with a tooth positioner resulted in
a highly statistically and clinically significant im-
provement in OGS scores. Orthodontists who desire
to finish their patients to board quality standards on
a routine basis might want to consider including
a tooth positioner as part of their typical finishing
protocol.

We thank Deborah S. Priestap for serving as the cali-
brated American Board of Orthodontics examiner on this
project, Pamela Dennison for coordinating the gathering
of prospective records of the subjects in the complex fin-
ishing protocol group, and the patients who participated
in this study.
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