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Aim: To examine the efficiency and effectiveness of the SureSmile process
using the standards of the American Board of Orthodontists Objective
Grading System (ABO OGS). Methods: Three diplomates of the American
Board of Orthodontics provided study casts of 62 patients whose ortho-
dontic treatment was consecutively completed. Patients treated using the
SureSmile process and a conventional approach were anonymized and
randomized prior to independent scoring by two ABO OGS-calibrated
examiners. Results: Intra- and interexaminer reliability was consistent in all
components with no differences between examiners (r = 0.96, P < .001).
The ABO OGS score for the SureSmile patients (mean 26.3) was 4.4 points
jower (P < .001) than for those treated conventionally (mean 30.7). Further-
more, treatment with the SureSmile process was shorter (14.7 months vs
20.0 months). Conclusion: The SureSmile process results in a lower mean
ABO OGS score and a reduced treatment time than conventional
approaches. The approach has great potential to both decrease treatment

time and improve quality. World J Orthod 2010;11:16-22.
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fficient management of orthodontic
Epatients in delivering timely care is an
important aspect of treatment.! Ortho-
dontics is focused on developing meth-
ods or techniques to decrease treatment
time while maintaining quality outcomes.
Although orthodontists have pursued this
goal for quite some time, at present,
there is no conventional orthodontic bio-
mechanical treatment approach that has
demonstrated any greater efficiency or
effectiveness than any other. This is likely
due to the complexity of orthodontics and
the diversity of patients. Thus, it is imper-
ative to understand the factors that can
adversely impact the length of orthodon-
tic treatment and use this information to
implement measures that promote care
more predictably and timely.

Studies have shown that average
treatment time ranges from 23.1 to 31.2
months, depending on the design of the
investigation and other factors.2 A
study from New Zealand determined
average treatment length to be 23.5
months with a range of 12.0 to 37.0
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months (SO 4.7, n = 366),° similar to the
previously reported 23.1 months? and
22.0% months from a comparable study.
However, longer treatment times (28.6
months® and 31.2 months?!) are aiso
found in the relevant literature.

Patient cooperation is well-recognized
as a factor of treatment duration. it
encompasses missed appointments,
compliance with appliance wear, broken
appliances, and poor oral hygiene. The
role of poor patient cooperation on treat-
ment length has been described in a
number of studies.235-8 Regardless of
patient age, 46% of the variability in
treatment duration and 24% of the vari-
ability in treatment effectiveness was
explained by the number of missed
appointments and broken appliances.®
Poor elastic wear was shown to increase
treatment length by a mean of 1.4
months, while three or more poor oral
hygiene entries increased treatment time
by 1.2 months.? Similar findings of the
effect of patient cooperation on treat-
ment time have been reported.®1°
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the PAR weighted scores and the DI when
its cephalometric values were deleted.
Both the PAR and the DI were determined
to be useful indexes for evaluating maloc-
clusion severity and treatment difficulty.?*

Another major factor influencing both
treatment duration and quality is the bio-
mechanical therapy plan. Recently, a
novel computer-assisted approach has
been introduced.?2 The SureSmile
process (OraMetrix) begins with a direct
3D scan of the patient's dentition using
an intraoral camera that produces images
to create a computer model of the denti-
tion. Various treatment simulations can
be performed, and the chosen approach
of therapy is used to design and create
wires with a bending robot. The deviations
of the bends and torques in stainless
steel wires are less than 1 degree.?®

The impact of this system on ortho-
dontic treatment and its duration had yet
to be evaluated. Therefore, it was the
objective of this study to examine the
efficiency and effectiveness of the
OraMetrix SureSmile system compared to
conventional orthodontic treatment tech-
niques. The hypothesis was that there is
a significant difference (P <.05) between
the OGS scores of the completed
SureSmile patients and patients treated
by conventiona! methods.

MATERIALS AND METHODS

The authors collected the pre- and post-
treatment study models of the 62 most
recent consecutively completed SureSmile
and conventionally treated patients. The
pretreatment models were used to deter-
mine the DI score and the posttreatment
ones to define the OGS score. Treatment
length was determined as the time from
bonding to debonding. Exclusion criteria
were incomplete casts; articulator-
mounted casts; or casts from patients
with missing molars, orthognathic surgery,
or prosthodontic restorations.

Before any scoring, the patients treated
with the SureSmile finishing wire (n = 38)
and those treated traditionally (n = 24) were
anonymized and randomized. Two inde-
pendent calibrated examiners (graders)
evaluated each model. Statistical analysis
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was conducted using the paired sampie
t test, the results of which established the
intra- and interexaminer reliability.

The examiners were calibrated using
standardized models, the ABO OGS mea-
suring gauge, and the guidelines pro-
vided by the ABO 0GS.1° After scoring of
each model, the results were reviewed
both separately and jointly. Cephalomet-
ric values and root paratlelism were not
appraised as part of the Dl in this study.
The congruent categories were then
scored again on the posttreatment mod-
els using the ABO OGS.

RESULTS

Data collection analysis

- First to be tested using standard diagnos-

tic statistics was whether the data col-
lected by each grader was approximately
normally distributed. The distributions
had only a slight skew and no kurtosis.
This indicated that the data were approxi-
mately normally distributed and to be
tested with parametric statistical tests.

The mean values for all ABO OGS
scores for both examiners are listed in
Table 1. Mean value for grader 1 was
27.3 (SD = 7.8) and 28.7 (SD = 8.1) for
grader 2. The standard error of the mean
(SE), a statistic more appropriate than
standard deviation for comparing rela-
tively smail samples, was low for the two
graders (0.99 and 1.03, respectively) and
essentially equal. This suggests that the
scores given consistent and therefore
reliable.

To compare the measurements of the
same patient made by the two graders,
the paired samples difference of means
test was used. This showed a significant
difference (P < .05). But a correlation
analysis of the two complete sets of mea-
surements showed that the Pearson rank
correlation coefficient was 0.96. This
suggests that while one grader consis-
tently assigned higher values to a given
measurement than the other, the two sets
of data were completely consistent with a
near one-to-one correspondence. Mea-
surements from both graders showed a
similar pattern.




R saxeetai

WORLD JOURNAL OF ORTHODONTICS

Table 3 Standard statistics for the individual components of the ABO OGS score

of the two treatment modalities

Component Lz

Alignment and rotations (max) 1.8 0.09 27 0.14 0.9 <.05
Alignment and rotations (man) 20 0.11 23 0.14 0.3
Marginal ridges (max) 2.0 0.11 25 0.17 0.5 <.05
Marginal ridges (man) 2.4 0.12 2.4 0.16 0.0
Buccolingual inclination (max) 1.2 0.13 1.9 0.18 0.7 <.05
Buccolingual inclination (man) 23 0.17 19 0.17 -0.4
Overjet R 20 0.15 2.7 0.15 0.7 <.0%
Overjet L 22 0.14 25 017 0.3
Occlusal contacts 33 0.18 3.7 0.16 04
Qcclusal contacts lingual 3.4 0.18 36 0.18 0.2
Occlusal relationships R 18 0.15 22 0.18 0.4
Occlusal relationships L 1.3 0.13 1.3 0.13 0.0
Interproximal contacts R 0.2 0.05 0.4 0.07 0.2
Interproximal contacts L 0.2 0.05 0.5 0.09 0.3 <05
SE = standard error, max = maxillary, man = mandibular.
» 407 0 SureSmite s SE O SureSmile + SE
3354 ® Cenventional = SE ® Convenvoral » SE
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Fig1 Results for the individual components of the ABO OGS score for both treatment modalities and both graders individually.

DISCUSSION

This study examined the efficiency and
effectiveness of the SureSmile system
compared to that of conventional fixed
appliance straight wire therapy. Two mea-
sures were used to evaluate effective-
ness: treatment time and ABO OGS score.

The average treatment time for con-
ventionally treated patients in this study
was 20.0 months with a standard devia-
tion of 6.40 months. In contrast, in
SureSmile patients, it was significantly
shorter wjth an average of 14.7 months,
This represents a 36% decrease. The
treatment duration for the conventionatly

g2

treated patients in this study most closely
corresponds with the results reported by
Skidmore et al(23.5 months),3 Fink
and Smith (23.1 months),? and Alger
(22.0 months).4

Having identified this difference in
treatment length, it was important to find
out whether it was due to a different
severity of the initial malocclusion. How-
ever, the DI scores for both patient
groups were similar (m = 9.2 + 6.6 for
SureSmile, m = 11.0 £ 6.7 for conven-
tional therapy). Further, the correlation
coefficients between ABO OGS and Di
were low, suggesting that severity was
not a factor impacting these results.
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Table 4 Standard statist

Fesrrr e e TR 0

MotaliGe 3l oMy S R0
SureSmile . 14.7 38 471 0.76
Conventional 20.0 24 6.40 1.21

n = number of patients, SD = standard deviation, SE = standard error.

Notably, the confidence level for total
treatment time with SureSmile is nar-
rower (4.71 SD) than that of conventional
treatment (6.40 SD), suggesting that less
variation in treatment time is to be
expected when treating with SureSmile.
This may translate to a better estimation
of treatment time.

Part of the standard care process with
conventional appliances is that toward
the end of therapy, a quality result is
generally accomplished through reposi-
tioning brackets, altering bracket prescrip-
tions, and/or archwire bending. In con-
trast, SureSmile prescriptive archwires
are derived from an optimal setup. Thus,
SureSmile customized archwires over-
come the vagrancies of traditional
straight-wire appliances and allow for an
earlier control. This may be a strong factor
for reduced treatment length.

Table 5 Standard statistics for
the discrepancy index (DI) of the

two modalities

,r_-;i 1l e

2352 A

ality

RN AT
SureSmile DI 9.2 76 6.58
Conventional DI 11.0 48 6.74

n= number of patients, SD - standard deviation.

Additionally, SureSmile archwires are
bent with high reliability and precision
using robotic technology. Unpublished
data suggests that the torsional and lin-
ear bends are accurate within £ 1 degree
and = 0.2 mm, respectively. On the other
side, the bracket slots of straight-wire
appliances have a very large tolerance,
potentially leading to imprecise tooth
movements, which are generally cor-
rected by reactive measures resulting in
prolonged care,?425

In addition to a shorter care cycle,
SureSmile patients demonstrated an
OGS score 14.3% better compared to
conventional therapy. This finding is
important because the prevalent thinking
is that better outcomes are related to
longer treatment times. 2%

21§
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CONCLUSIONS

The treatment time for the SureSmile sys-
tem compared to conventional orthodontics
was significantly shorter by about 25.0%.

The ABO OGS score for the SureSmile
patients was, on average, 14.3% better
than for those patients treated with con-
ventional appliances.
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