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Lingual orthodontics is a relatively recent treatment option that differs from the well-known labial orthodontic therapy in several ways, the
most notable of which is the location of the appliances. This opinion was bolstered by a recent systematic evaluation of six studies that
examined the negative effects of lingual and labial orthodontic treatment. The current systematic review followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines for reporting studies that evaluate health care interventions to the
Meta-analysis of Observational Studies in Epidemiology (MOOSE) guidelines for writing observational studies, and the Cochrane Non-
Randomized Studies Methods Group guidelines for reporting observational studies. The first search on the Internet generated 3734 results.
87 full-text articles were analyzed after reading titles, abstracts, and applying inclusion and exclusion criteria. 16 papers qualified for
inclusion in the review and descriptive synthesis from these. Lingual orthodontic treatment demonstrated promising outcomes in this
systematic evaluation, particularly in achieving individual treatment objectives and reducing the danger of decalcifications on bonded

tooth surfaces.
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INTRODUCTION

Patients' aesthetic expectations have risen with time, not only
in terms of treatment goals but also in terms of the impact of
orthodontic equipment on a patient's aesthetic appearance (1).
Traditional orthodontic treatment has been demonstrated to
damage facial appearance, a prominent concern among
orthodontic patients (2). As a result, aesthetic materials and
procedures have been brought into therapeutic practice to
circumvent these restrictions. Lingual orthodontics is one of the
most basic manifestations of this need (3).

Several methods and approaches have been established
since its launch in the 1980s, indicating a growing interest
among patients and clinicians in this treatment approach (4).
The fact that the appliances are not visible is a crucial benefit
of lingual orthodontics. However, lingual orthodontics is a
relatively recent treatment option that differs from the well-
known labial orthodontic therapy in several ways, the most
notable of which is the location of the appliances (5). This
opinion was bolstered by a recent systematic evaluation of six
studies that examined the negative effects of lingual and labial
orthodontic treatment (6). Differences in many areas of
treatment that can be linked to the patient, the practitioner, or
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the appliance itself could be the reason for the restricted but
growing usage of lingual orthodontics in everyday practice (7).
Several case reports, reviews, and clinical research studies
have been published that highlight various elements of lingual
orthodontic therapy (8).

On the other hand, the literature lacks a complete
systematic examination of clinical research relating to clinical
results of lingual orthodontic treatment (9). Such a review will
allow doctors to acquire adequate evidence for this growing
treatment strategy, assist clinicians in providing evidence-
based treatment, and provide suggestions for future study in
the field (10). Through a comprehensive evaluation of relevant
research, this study aims to analyze the current information on
the effectiveness of lingual orthodontic treatment and related
clinical characteristics.

MATERIAL AND METHODS
The current systematic review followed the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines for reporting studies that evaluate health care
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interventions to the Meta-analysis of Observational Studies in
Epidemiology (MOOSE) guidelines for writing observational
studies, and the Cochrane Non-Randomized Studies Methods
Group guidelines for reporting observational studies (11). The
quality of evidence was graded using the GRADE (Grades of
Recommendation, Assessment, Development, and Evaluation)
system (12). A preliminary PubMed search was conducted to
construct the review methodology, followed by a systematic
examination of 10 potentially suitable and randomly selected
papers.

Based on the pilot research findings, the search and
analysis methodologies, eligibility evaluation, data extraction
forms, and all other procedures and instruments were
designed in advance of the study (13). The most common kind
of intervention, such as buccal or lingual-fixed orthodontic
equipment, is difficult to be balanced since patients typically
make decisions based on their requirements and preferences
(14). Furthermore, this is a very new and uncharted treatment,
especially in terms of systematic assessments. As a result, we
decided to use a quality evaluation technique to examine non-
randomized and retrospective studies for eligibility.

Methods for locating research in the database

We did an electronic search in five significant databases,
including Medline, EMBASE, Google Scholar beta, all
Cochrane Databases, and Conference Paper Index, with the
most recent update in 2022. A comprehensive Medline search
(through PubMed) was conducted to find relevant studies using
vital phrases such as 'lingual orthodontics, 'lingual patients,'
and 'lingual brackets' in all domains (Limits: Humans, English,
German, French, and ltalian). All of the electronic databases
utilized in the study were searched in the same way. All full-
text articles that included papers and recognized reviews were
subjected to a hand search of their references for relevant
papers that may have been overlooked during the
computerized search. The Cochrane Central Register of
Controlled Trials, Conference Paper Index, and Google
Scholar were used to find unpublished material.

Eligibility criteria

The following criteria were used to determine who was
included in the study: 1. Randomized clinical trials (RCTS),
prospective controlled clinical trials (CCTs), or retrospective
studies with a control group reporting on orthodontic treatment
results related to orthodontic treatment using fixed lingual
brackets bonded to at least all teeth between the first molars in
one or both arches. 2. Languages: English, German, French,
and Italian. The following were the criteria for exclusion: 1.
Studies that report on the results of questionnaires. 2. Animal
and in vitro investigations 3. Case studies/case series (sample
size: ten). 4. Articles with no reported sample, including
editorials, comments, reviews, and technique descriptions. 5.
Studies in which lingual therapy is conducted in a non-defined
way in chosen teeth of an arch or in combination with other
appliances, such as labial brackets, examine a specific
hypothesis under a split-mouth design. 6. Studies published
before January 2000 were eliminated to avoid confounding due
to significant changes in bracket kinds and application
methodologies at the time compared to current practice.

Quality assessment of individual studies

In places where there were conflicts, a common decision was
reached following a debate among all writers to establish a
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consensus. (15) The Cochrane Risk of Bias tool was used to
evaluate the quality of clinical studies. In the relevant fields, the
same method was utilized for non-randomized prospective
research. Investigators worked independently to assess the
quality of retrospective studies using a modified quality
assessment tool based on the Newcastle—Ottawa scale (16),
relevant guidelines from the Cochrane Handbook for
Systematic Reviews of Interventions Version 5.1.0 (17), and
the GRADE approach (18). The total risk of bias in any
included study was classified as follows. 1. If all important
domains were judged as low risk of bias, there was a low risk
of bias (possible bias unlikely to significantly change the
findings). 2. If one or more important domains were rated as
having an unknown risk of bias (possible bias that creates
some question about the findings), 3. If one or more major
categories were rated as having a high risk of bias (possible
bias that severely undermines confidence in the findings),
there was a high possibility of errors (19).

RESULTS
Literature flow

The first search on the Internet generated 3734 results. 87 full-
text articles were analyzed after reading titles, abstracts, and
applying inclusion and exclusion criteria. 16 papers qualified
for inclusion in the review and descriptive synthesis from these.
Figure 1 shows the study selection flow chart and the grounds
for exclusion. To begin with, the kappa values were 0.86 for
such initial data selection and 0.91 for the information
gathering.

Characteristics of included studies

To categorize the research findings, we divided the 16 studies
that were considered into three major categories: precision of
treatment prediction, periodontal parameters, and other
medical factors. Two pieces of research that were considered
were split into two groups. Four trials were prospective CCTs,
while one was a randomized controlled trial. Six retrospective
investigations were conducted when comparing the setup of
lingual therapy to the actual treatment result. It was also
evaluated to see how well oral therapy performed compared to
labial treatment. Study six was conducted to examine different
clinical characteristics of therapy such as efficacy, bond
failures; white spot lesions; anchoring loss; and treatment
duration. The plaque and gingival indices were examined in
two prospective CCTs, as with other periodontal markers.

Interventions' effects
Testing for precision

Lingual orthodontic therapy has been evaluated in six trials.
The Incognito System (3M Unitek, Monrovia, California, USA)
was used in all studies. Of the six, four showed a high and one
an ambiguouslikelihood of bias. Using three-dimensional (3D)
digital dental casts, researchers in two investigations (19 and
20) looked at the differences in tooth position between the
intended (setup) and the actual treatment result. A majority of
front teeth were positioned within a millimeter and four degrees
of their targeted locations, but the second molars fared the
worst. Using 3D digital dental casts, the research found a
difference of 0.44 (SD: 0.29) mm in lower intercanine distance
between the expected (setup) and the actual result evaluated
using 3D digital dental castings (21).
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Potentially relevant citations identified through

literature search
(n=3734)
Citations excluded by title, mainly as
» irrelevant to study subject
(n=2594)

Abstracts assessed for eligibility
(n=1140)

Articles excluded by abstract reading (n = 1053)
and reasons

- irrelevant studies (n = 558)

- case reports (n = 136)

- technique descriptions (n = 151)
- reviews (n = 54)

"| - in vitro studies (n = 116)

- letters (n = 5)

- commentaries (n = 8)

- interviews (n = 6)

- editorials (n = 4)

-books (n=13)

- conference abstracts (n = 2)

Full-text articles assessed for eligibility
(n = 87, 7 retrieved through hand search)

Articles excluded by full-text reading (n = 71) and
reasons

-questionnaires (n = 15)

-irrelevant (n = 9)

- case reports, case series (n = 20)

- technique descriptions (n = 3)

- reviews (n =2)

-in vitro (n = 8)

- opinions (n = 2)

- language criteria applied (n = 3)

- same sample/hypothesis with other study (n = 7)
- very poor design/reporting (n = 2)

Studies included in qualitative assessment
(n=16)

Figure 1. Flow chart of study selection.

www.donnishjournals.org



Almalki et al

Donn. J. Dent. Oral. Hyg. | 060

Demling et al., 2010 (CCT)

- | Random sequence generation (selection bias)

-~ | Blinding of participants and personnel (performance bias)
= | Blinding of outcome assessment (detection bias)

- | Allocation concealment (selection bias)

Miethke & Brauner 2007 (CCT)

23

-
-
)

Soldanova et al., 2011 (CCT)

van der Veen et al., 2010 (RCT)

~ . ‘ ' Other bias

Venkatesh et al., 2015 (CCT)

® @ @ | @ | @ | ncomplete outcome data (attrition bias)
® @ @ @ | @ | selective reporting (reporting bias)

AL L

-

Figure 2. Risk of bias summary for included RCT and prospective CCT
studies. The plus sign indicates low risk of bias; the circle with question

mark indicates unclear risk of bias; the minus sign indicates high risk of
bias. Overall, studies with at least one high are considered high risk of bias,
studies with at least one question mark unclear risk of bias, while studies

with plus signs only low risk of bias. For CCTs, the first two items are not

applicable (default: unclear).

For Class Il patients, the actual result differed by 3.75 degrees
(standard deviation: 3.06 degrees) from the anticipated (setup)
outcome for lower incisor inclination (29). Undersized finishing
wires and extraction casings exacerbated this discrepancy.
Central incisor apices also tended to move at the lingual side
of the symphysis during incisor decompensation. According to
one research, the Incognito lingual method with the Herbst had
an accuracy rate of 2.2% (SD: 1.0%) on mandibular incisor
proclination (P > 0.05). (22). Finally, one research examined
the differences between the setup and the real lingual
treatment result in peer evaluation rating (PAR) ratings

recorded on dental casts and found a difference of 4.1 in total
weighted PAR score (P 0.05).

The evaluation of clinical parameters

Some ten clinical trials evaluated different elements of therapy,
such as efficacy, bond failures, and white spot lesions.
Anchorage loss and treatment length were also studied. Nine
of them exhibited a significant risk of bias (18, 22-25, 28, 30—
32), and one was ambiguous (6). Retrospectively, an Incognito
lingual method and Herbst's research indicated an increase of
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16.5 degrees to 5.8 degrees in the mandibular incisor angle in
each patient (22). There was no significant difference in the
occlusal result and treatment time between lingual (Incognito)
and labial appliances (P > 0.05).

However, there was a trend for larger improvement in the
weighted PAR index after labial treatment (23). Lingual
bidimensionalpreadjusted brackets were compared to labial
appliances in one retrospective investigation, and the results
showed that anchorage loss was more than twice as great with
the labial treatment (Ormco Corp., Glendora, California, USA)
(24). A prospective CCT research conducted with a different
bracket system (STb, Ormco, Orange, California, USA) looked
at the same problem and came to identical conclusions (30).
The lower dental arch of Class | patients with crowding was
examined in prospective research using either a labial or
lingual  two-dimensional (2D)  orthodontic  approach
(Forestadent, St Louis, Missouri, USA). The incisors' location
with A—Po was the only significant variation.

Periodontal parameters testing

The effects of therapy on numerous periodontal markers were
evaluated in two prospective CCTs with an unknown risk of
bias (26, 27). Clinical periodontal and microbiological indicators
were measured before and after the bonding of Incognito
lingual appliances in split-mouth research. Plaque index and
bleeding on probing rose dramatically in the bonded sites
throughout this time, although probing depth did not change.
The Periodontopathogenic bacteriathat cause periodontal
disease have not changed considerably over time (26).

Other studies looked at long-term clinical periodontal
characteristics in patients who had either had Ormco seventh-
generation lingual (Ormco Europe, Amersfoort, The
Netherlands) or Invisalign therapy and did so throughout three
consultations spaced three to four weeks apart. Aside from
probing depth, all indicators save probing depth in Invisalign
patients improved considerably between the first and third
examinations however they were significantly worse in lingual
treatment at all time points.

DISCUSSION

Lingual orthodontics has attracted the scientific community's
attention in recent years, as shown by the rise in the number of
relevant papers in the literature. Over a 15-year search interval
(2000-2015), 13 of the 16 articles considered in this
systematic review were published within the previous five
years. This highlights the importance of orthodontics in
meeting the ever-increasing aesthetic expectations of patients
(33). On the other hand, Lingual orthodontics isn't widely used
in modern orthodontic practice and isn't regarded as a
standard alternative. This may be because lingual orthodontics
is not taught in most postgraduate programs to the same
degree as standard buccal procedures, the extra knowledge
necessary to be used, and the greater expenditures normally
involved.We applied a temporal constraint to our search
approach in order to ensure that our findings were in line with
current clinical practice.

Consequently, if older studies were included, the
development of lingual appliances and procedures throughout
the years (34) might result in findings not relevant to the
current clinical practice. It was published in 2003, and the
following investigations were released after 2007. 16
researches were grouped into three main categories based on
the study topic. The first one dealt with accuracy, the second
with clinical parameters, and the third dealt with periodontal
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parameters. When comparing the anticipated treatment aim to
the actual result, six retrospective studies examined lingual
orthodontic treatment's accuracy (19-23, 29). There were
positive findings from these trials that indicated that current
lingual orthodontic systems might reach to a great degree the
treatment objectives stated by the setup. It's impossible to
discern the factors that impact an individual patient's treatment
results from this research since they are all retrospective.
That's why well-thought-out clinical studies are required. Ten
researches were included in the second group, which focused
on different clinical aspects of lingual orthodontics. The
frequency of new or worsening buccal caries lesions was five
times more than that of lingual caries lesions following buccal
fixed appliance therapy, according to the single RCT that was
conducted (6).

However, owing to the split-mouth research design, the
possibility of performance bias cannot be ruled out. Further
RCTs with large sample sizes are required for oral health to
establish this benefit of lingual appliance therapy. "The
inclusion of hydrophilic resin during the bonding operation was
observed to lower the incidence of demineralization beneath
the lingual bracket base in children and adolescents in another
retrospective investigation (28). The second subject group's
other trials examined the effectiveness, treatment duration,
anchoring loss, and binding failures.

Mandibular incisor proclination was studied retrospectively
in a small sample of patients using the lingual and Herbst
braces. It was found to be following the intended movement
(22). For the same dental result, the same treatment time was
reported for lingual (Incognito) and labial appliances in another
retrospective research (23).Labial appliances were shown to
have nearly twice as much anchoring loss as lingual (STb or
bidimensional, Ormco) appliances in premolar extraction
patients.

CONCLUSIONS

Lingual orthodontic treatment demonstrated promising
outcomes in this systematic evaluation, particularly in
achieving individual treatment objectives and reducing the
danger of decalcifications on bonded tooth surfaces. Those
results must be confirmed in larger prospective clinical studies
with well-designed study designs and big samples. Due to the
research design, heterogeneity, small sample sizes, and
significant risk of bias in most included studies, certain lingual
orthodontic treatment elements could not be definitively
assessed.

ACKNOWLEDGEMENT

We would like to extend our appreciation towards the research
center of Riyadh Elm University.

FINANCIAL SUPPORT

None

ETHICS STATEMENT

Data from the participants will be kept confidential.
CONFLICT OF INTEREST

There was no conflict of interest among the study authors.



Almalki et al

REFERENCES

1. Ziuchkovski, J.P., Fields, H.W., Johnston, W.M. and Lindsey, D.T.
(2008) Assessment of perceived orthodontic appliance
attractiveness. American Journal of Orthodontics and Dentofacial
Orthopedics, 133(4 Suppl.), S68-78.

2. Rosvall, M.D., Fields, HW., Ziuchkovski, J., Rosenstiel, S.F. and
Johnston, W.M. (2009) Attractiveness, acceptability, and value of
orthodontic appliances. American Journal of Orthodontics and
Dentofacial Orthopedics, 135, 276 e1-12.

3. Gkantidis, N., Zinelis, S., Karamolegkou, M., Eliades, T. and
Topouzelis, N. (2012) Comparative assessment of clinical
performance of esthetic bracket materials. The Angle
Orthodontist, 82, 691-697. 4. Singh, P. and Cox, S. (2011)
Lingual orthodontics: an overview. Dental Update, 38, 390-395.

5. Chan, E.K., McCrostie, S., Petocz, P. and Darendeliler, M.A. (2007)
Profile of lingual orthodontic users in Australia. Australian Dental
Journal, 52, 288-294.

6. van der Veen, M.H., Attin, R., Schwestka-Polly, R. and Wiechmann,
D. (2010) Caries outcomes after orthodontic treatment with fixed
appliances: do lingual brackets make a difference? European
Journal of Oral Sciences, 118, 298-303.

7. Wiechmann, D., Rummel, V., Thalheim, A., Simon, J.S. and
Wiechmann, L. (2003) Customized brackets and archwires for
lingual orthodontic treatment. American Journal of Orthodontics
and Dentofacial Orthopedics, 124, 593-599.

8. Long, H., Zhou, Y., Pyakurel, U., Liao, L., Jian, F., Xue, J., Ye, N.,
Yang, X., Wang, Y. and Lai, W. (2013) Comparison of adverse
effects between lingual and labial orthodontic treatment. The
Angle Orthodontist, 83, 1066—1073.

9. Noble, J., Hechter, F.J., Karaiskos, N.E., Lekic, N. and Wiltshire,
W.A. (2009) Future practice plans of orthodontic residents in the
United States. American Journal of Orthodontics and Dentofacial
Orthopedics, 135, 357-360.

10. Banks, P., Elton, V., Jones, Y., Rice, P., Derwent, S. and Odondi,
L. (2010) The use of fixed appliances in the UK: a survey of
specialist orthodontists. Journal of Orthodontics 37: 43-55

11. Liberati, A., Altman, D.G., Tetzlaff, J., Mulrow, C., Gotzsche, P.C.,
loannidis J.P., Clarke, M., Devereaux, P.J., Kleijnen, J. and
Moher, D. (2009) The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that evaluate
health care interventions: explanation and elaboration. Journal of
Clinical Epidemiology, 62, e1-34.

12. Moher, D., Liberati, A., Tetzlaff, J. and Altman, D.G. (2009)
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. Journal of Clinical
Epidemiology, 62, 1006—1012.

13. Stroup, D.F., Berlin, J.A., Morton, S.C., Olkin, I., Williamson, G.D.,
Rennie, D., Moher, D., Becker, B.J., Sipe, T.A. and Thacker, S.B.
(2000) Meta-analysis of observational studies in epidemiology: a
proposal for reporting. Meta-analysis Of Observational Studies in
Epidemiology (MOOSE) group. JAMA, 283, 2008—-2012.

14. Manchikanti L, Datta S, Smith H S, Hirsch J A. (2009) Evidence-
based medicine, systematic reviews, and guidelines in
interventional pain management: part 6. Systematic reviews and
meta-analyses of observational studies. Pain Physician 12: 819—
850.

15. Higgins, J.P. and Green, S. (2011) Cochrane Handbook for
Systematic Reviews of Interventions Version 5.1.0. The
Cochrane Collaboration, 2011. http://handbook.cochrane.org/ (1
March 2015, date last accessed).

16. Guyatt, G.H. et al.et al. (2013) GRADE guidelines: 13. Preparing
summary of findings tables and evidence profiles-continuous
outcomes.Journal of Clinical Epidemiology, 66, 173-183.

17. Higgins, J.P. et al.et al. (2011) The Cochrane Collaboration’s tool
for assessing risk of bias in randomised trials. BMJ, 343, d5928.

18. Knosel, M., Klang, E., Helms, H.J. and Wiechmann, D. (2014)
Lingual orthodontic treatment duration: performance of two
different completely customized multi-bracket appliances
(Incognito and WIN) in groups with different treatment
complexities. Head & Face Medicine, 10, 46.

www.donnishjournals.org

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Donn. J. Dent. Oral. Hyg. | 062

Grauer, D. and Proffit, W.R. (2011) Accuracy in tooth positioning
with a fully customized lingual orthodontic appliance. American
Journal of Orthodontics and Dentofacial Orthopedics, 40, 433—
443.

Pauls, A.H. (2010) Therapeutic accuracy of individualized brackets
in lingual orthodontics. Journal of Orofacial Orthopedics, 71,
348-361.

Thalheim, A. and Schwestka-Polly, R. (2008)
KlinischeUmsetzbarkeiteines Setups in der lingualenOrthodontie.
InformationenausOrthodontie und Kieferorthopadie, 40, 277-
282.

Wiechmann, D., Schwestka-Polly, R., Pancherz, H., and Hohoff, A.
(2010) Control of mandibular incisors with the combined Herbst
and completely customized lingual appliance—a pilot study. Head
& Face Medicine, 6, 3.

Smith, C. (2010) A comparison of PAR scores and treatment time
with iBraces™ versus labial braces. Master of Science in Oral
Sciences Thesis, University of lllinois, Chicago.

Geron, S., Shpack, N., Kandos, S., Davidovitch, M. and Vardimon
A.D. (2003) Anchorage loss—a multifactorial response. The Angle
Orthodontist, 73, 730-737.

Soldanova, M., Leseticky, O., Komarkova, L., Dostalova, T.,
Smutny, V. and Spidlen, M. (2012) Effectiveness of treatment of
adult patients with the straightwire technique and the lingual two-
dimensional appliance. European Journal of Orthodontics, 34,
674-680.

Demling, A., Demling, C., Schwestka-Polly, R., Stiesch, M. and
Heuer, W. (2010) Short-term influence of lingual orthodontic
therapy on microbial parameters and periodontal status. A
preliminary study.The Angle Orthodontist, 80, 480—484.

Miethke, R.R. and Brauner, K. (2007) A Comparison of the
periodontal health of patients during treatment with the Invisalign
system and with fixed lingual appliances. Journal of Orofacial
Orthopedics, 68, 223— 231.

Beyling, F., Schwestka-Polly, R. and Wiechmann, D. (2013) Lingual
orthodontics for children and adolescents: improvement of the
indirect bonding protocol. Head & Face Medicine, 9, 27.

Lossdorfer, S., Schwestka-Polly, R. and Wiechmann, D. (2013)
Control of lower incisor inclination with a completely customized
lingual appliance for dentoalveolar compensation of class Il
malocclusion. Journal of Orofacial Orthopedics, 74, 381-396.

Venkatesh, S., Rozario, J., Ganeshkar, S. and Ajmera, S. (2015)
Comparative evaluation of sagittal anchorage loss in lingual and
labial appliances during space closure: A pilot study. APOS
Trends in Orthodontics, 5, 33.

Deguchi, T., Terao, F., Aonuma, T., Kataoka, T., Sugawara, Y.,
Yamashiro, T. and Takano-Yamamoto, T. (2015) Outcome
assessment of lingual and labial appliances compared with
cephalometric analysis, peer assessment rating, and objective
grading system in Angle Class Il extraction cases. The Angle
Orthodontist, 85, 400-407.

Ziebura, T., Hohoff, A., Flieger, S. and Stamm, T. (2014) Accidental
debondings: Buccal vs fully individualized lingual multibracket
appliances. American Journal of Orthodontics and Dentofacial
Orthopedics, 145, 649-654.

Moshkelgosha, V., Salahi, M. and Rostami, S. (2015) Evaluation of
perceived acceptability, beauty and value of different orthodontic
brackets. Journal of Dental Biomaterials, 2, 33—38.

Echarri P. (2006) (ed.) Revisiting the history of lingual orthodontics:
a basis for the future. Seminars in Orthodontics, 12, 153-159.
Ling, P.H. (2005) Lingual orthodontics: history, misconceptions and
clarification. Journal (Canadian Dental Association), 71, 99-102.



