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KEYWORDS ABSTRACT:

Aligners, Background and Aim: Correction of esthetics is the key factor any orthodontic therapy.

Esthetics, Latest advancements, newer materials and techniques are now available which offer

Orthodontics, maximum esthetics with minimum discomfort. Clear aligners are of latest orthodontic

Embrasures, Root modality of such kind. However it has its own situational limitations and dilemmas. Hence,

Angulations this retrospective study was conducted to assess the clinical efficiencies of clear aligners in
managing open embrasures and radiographic root angulations in routine orthodontic
therapies.

Materials & Methods: Total thirty patients were selected archives by random selection
procedure. In this study, previous pre-treatment and post-treatment records of the patients
were extensively explored. For all patients basic diagnostic records including OPG, Intraoral
and extraoral photographs, digital models of dental arches were made. Mainly,
ClinCheckand Dolphin imaging software were used. Clear Aligner was used to finish all
cases. Open gingival embrasures were categorized under group 1 while radiographic root
angulations were categorized under group 2. Results thus obtained was compiled and sent
for necessary statistical analysis. P value less than 0.05 was considered significant (p< 0.05).
Results: Statistical analysis was completed using statistical software Statistical Package for
the Social Sciences version 22.0. In age range of 25-26 years, total 9 patients were seen with
significant p value (0.02). In group 1, patients depicted clear evidence/occurrence of open
gingival embrasures. It has showed significant p values (0.01). For group 2, patients
depicted clear evidence/occurrence of radiographic root angulations]. It did not show any
significant p values (0.70). Two sample t- test assessment of mean score and standard
deviation in both study groups confirmed significant and non significant values for group 1
and 2 respectively. Conclusion: It was concluded that orthodontic patients treated with clear
aligners showed clear rise in incidence of open gingival embrasures in regular orthodontic
therapies. On contrary, these orthodontic patients treated with clear aligners showed
insignificant incidences of presence of radiographic root angulations.
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Introduction

The prime focus of most of the orthodontic treatment is
to maintain optimal esthetic. Anterior esthetic is most
demanding and crucial too for managing for particular
age and sex. Anterior esthetics is composed of several
factors including gingival factor.'* Gingiva and its
components play an imperative role in smile and
subjective confidence. Open gingival embrasure is most
common clinical problem faced by patients. These are
also called as black triangle. Literature has well
evidenced about the etiology of these black triangles.
Prime factors are pathologic and physiologic.>® Root
angulations are mainly the distance jaw bone crest to
inter-proximal contact region. These activities can
eventually lead to the development if unwanted black
triangles. Root angulations coupled with black triangles
are also seen frequently with ongoing orthodontic
treatment. With the introduction and usage of advanced
material and techniques, these dilemmas have become
more common. Clear aligners are one such advancement
which has become the treatment of choice for most of
the clinicians and researchers. Many researchers have
also reported several clinical reports about performances
of clear aligners.1®® Therefore, considering all these
factors, this retrospective study was conducted to assess
the clinical efficiencies of clear aligners in managing
open embrasures and radiographic root angulations in
routine orthodontic therapies.

Materials & Methods

This study was planned and conducted to assess the
outcomes of the usage of clear aligners interms of open
embrasures and radiographic root angulations. Total
thirty patients were selectedfrom archives of the patient
records. The study was designed on cohort basis in
which previouspre-treatment and post-treatment records
of the patients were extensively explored. This exercise
was particularly done for patients treated with clear
aligners only. Inclusion criteria included patients with
intact and fully erupted permanent second molar. It also
included healthy periodontium with no sign of clinical
periodontitis like bleeding of probing and teeth mobility.
Exclusion criteria included clinical signs of clinical
periodontitis and history of previous orthodontic
treatment. For all patients basic diagnostic records
including OPG, Intraoral and extraoral photographs,
digital models of dental arches. All patients were being
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explained about the study in details. Accordingly,
informed consent was obtained from all participating
patients.Both male and female patients were included in
the study in the age of >18 years. All privacy and other
details were kept confidential for all studied patients.
Digital models of maxillary and mandibular arches were
transformed and prepared by renowned software.
Predominantly, ClinCheck and Dolphin imaging
software were used. Patients with routine orthodontic
diagnosis were studied for their outcomes along with
Clear Aligner (Align Technology, CA, USA). Two
prime objectives ; open embrasures and radiographic
root angulations were studiedon digital models and data
collected accordingly. Relative incidences of open
gingival embrasures and radiographic root angulations
were studied in detail to outline results. Open gingival
embrasures were categorized under group 1 while
radiographic root angulations were categorized under
group 2. Results thus obtained was compiled and sent
for necessary statistical analysis. P value less than 0.05
was considered significant (p< 0.05).

Fig.1 Clear Aligner

Statistical Analysis and Results

All relevant data were sent for statistical analysis using
statistical software Statistical Package for the Social
Sciences version 22.0 (IBM Inc., Armonk, New York,
USA). The screened data was subjected to suitable
statistical tests to obtain p values, mean, standard
deviation,chi- square test, standard error and 95% CI.
Initial outcomes of the results were very crucial. Tablel
and Graph 1 shows estimated about age & gender based
statistical description of contributing patients. In age
range of 25-26 years, total 9 patients were seen with
significant pvalue (0.02). Other age groups like 18-
20years, 21-22 vyears, 23-24 vyears, did not exhibit
significant p values. Table 2 depicts about fundamental
statistical description with level of significance
evaluation using pearson chi-square test. It was for
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group 1  wherein  patients  depicted  clear
evidence/occurrence of open gingival embrasures. It has
showed significant p values (0.01). Table 3 showed
about fundamental statistical description with level of
significance evaluationusing pearson chi-square test. It
was for group 2 wherein patients depicted clear
evidence/occurrence of radiographic root angulations. It
did not show any significant p values(0.70). Table 4 is

about basic statistical interpretations of between Groups,
within Groups and cumulative [ANOVA Analysis, for
Group 1 & 2]. Results were highly significant (0.001)
andrelatable too. Table 5 was about two sample t- test
assessment of mean score and standard deviation in both
study groups. Results confirmed significant and non
significant values for group 1 and 2 respectively.

Table 1: Age & gender based statistical description of contributing patients

IAge Group (Yrs) Male Female Total P value
18-20 2 1 3 0.94

21-22 5 4 9 0.80

23-24 6 3 9 0.12

25-26 7 2 9 0.02*

Total 20 10 30 “Significant
*p<0.05 significant

Table 2: Fundamental statistical description with level of significance evaluation usingpearson chi-square test [Group 1:

For patients depicting clear evidence/occurrence of open gingival embrasures
Std. 95%ClI ggis&ncm. Level o
Groups + - Mean Deviation Error df  [Significance (f
Value
value)
Group 1 19 11 1.118 0.981 1.92  [1.346 2.0 [0.01*

Table 3: Fundamental statistical description with level of significance evaluation usingpearson chi-square test [Group 2:
For patients depicting clear evidence/occurrence of radiographic rootangulations]

Std. 95%ClI ggﬁ;sfencm Level of
Groups + - Mean Deviation Error df  Significance (f
Value
value)
Group 2 9 21 1.898 0.673 1.44 1.133 1.0 1[0.70

Table 4: Basic statistical interpretations of Between Groups, Within Groups and Cumulative [ANOVA Analysis, for

Group 1 & 2]
ANOVA
Parameters Degree of Sum of Mean Sum of = L.eve_l -of
Freedom Squares Y Squares my, Significance
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BetweenGroups 7 1.012 1.097 11 0.001*
\Within Groups 13 1.103 0.342 -
Cumulative 110.10 3.803 *p<0.05 significant

Table 5: Two sample t- test assessment of mean score and standard deviation in both studygroups

'Two sample t- test Group | Group I
Mean Score SD Mean Score SD
Values 1.118 0.981 1.898 0.673
P-value 0.001 (Significant) 0.820 (Non- Sig.)
10
8
6
4
2
18-20 21-22 23-24 25-26
Graph 1: Patient’s demographic allocation and related details
Discussion therefore they recommended the clinical use of clear

Literature has well evidenced about several materials
those have been experimented for optimalesthetics in the
field of orthodontics. Condo and associates have studied
about mechanical properties of teeth aligners and their
relative effects on the pertinent changes during oral
permanence and performance. They also agreed that clear
aligners have some deleterious effect on the optimal
gingival health.'” Phan and colleagues have also studied
in detail about clinical limitations of Invisalign. They
also found very imperative outcomes wherein they
confirmed the role of clear aligner in the development
of black triangles. This finding was somewhat in
agreement of our results and outcomes.'® Kandasamy
and other workers have extensively worked out to
explore the changes in interdental papillae heights
following alignment of anterior teeth. Their results
showed insignificant role of aligners inthe overall
esthetics and smile of patients.’® Martina and other
pioneer researchers have searched for cytotoxicity of
different thermoplastic materials for clear aligners. They
found very mild cytotoxic involvement of aligners
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alignersin non prone situations.” Nemec and associates
have worked to explore the behavior of human oral
epithelial cells grown on Invisalign. They noticed and
confirmed that clear aligners play significant role in the
initial differentiations and migration of the human oral
epithelial cells.?! Chow and other workers have studied
in detail about the factors associated with the
appearanceof gingival papillae. Like our studies results
they also concluded that clear aligner have their
significant role in the development of gingival
embrassures.?? Literature have also evidenced forsimilar
outcomes in other research studied published
worldwide.?%%8

Conclusion

Within the limitations of the study, it is concluded that
orthodontic patients treated with clear aligners showed
clear rise in occurrence of open gingival embrasures in
routine orthodontic therapies. The associated outcomes
were highly significant also. On contrary, same
orthodontic patients treated with clear aligners showed
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insignificant incidences of presence of radiographicroot
angulations. These results were non significant. Our
study was based on retrospective model however some
upcoming future prospective studies on larger samples
and widerparameters are expected.
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