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Artificial Intelligence in Orthodontics

Ernest MA®, Traore-Shumbusho A”

Abstract

Artificial Intelligence (Al) refers to the development of computer systems that can perform tasks that would typically require
human intelligence.

In recent years, the integration of artificial intelligence (Al) in orthodontic practice has revolutionized the way orthodontists
diagnose, plan treatments, and monitor progress, leading to more efficient and accurate outcomes. Al is being applied in the
evolution of Intelligent Aligner Systems, Robot-Assisted Orthodontics, Al-Enhanced Bracket Placement, Adaptive
Orthodontic appliances and others.

Al plays a crucial role in improving patient communication and engagement by assisting orthodontists in creating interactive
treatment simulations and visualizing potential treatment outcomes. This empowers patients to make informed decisions
about their treatment options and fosters a stronger doctor-patient relationship.

There is the need for ethical considerations such as: Patient Data Privacy and Confidentiality, Informed Consent,
Accountability and Responsibility and Regulatory Compliance as Al technology is embraced.

The limitations of Al include the need for large datasets, lack of interpretability, limited incorporation of subjective factors,
and ethical considerations. In Nigeria, the challenges of constant power outage, rising inflation, lack of good internet
connectivity and lack of regulatory compliance compound these challenges.

In conclusion, the integration of Al into orthodontic practice holds immense potential for enhancing treatment outcomes,
improving efficiency, and strengthening patient engagement. The decision to embrace Al technology is not just a choice but a
necessity for orthodontists and trainees who strive to deliver the highest quality of care to their patients.

Keywords: Artificial Intelligence, Orthodontics

as a game-changer for orthodontists by significantly
enhancing their ability to design individualized
treatment plans. This transformative technology
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*Smile 360 Dental Specialists, Ikoyi, Lagos considers a multitude of crucial factors such as tooth

movement, occlusion, and aesthetics, resulting in
Correspondence: treatment plans that are not only more efficient but
Ernest M. A. . . <0
Department of Dentistry, alsp tailored to the unique needs of each patient”.
University of Ilorin Teaching Hospital, Ilorin, Kwara State With the advent of Al the days are gone of one-size-
Email: moni.ernest@yahoo.com fits-all orthodontic approaches.

Malocclusion is considered the world's third most
prevalent oral disease, and nearly 30% of the
population presents with a great need for orthodontic
treatment. ' Clinical orthodontic practice often
requires a significant amount of time to conduct
various analyses that necessitate the extensive
clinical experience of orthodontists. These
workloads have affected the efficiency of clinical
orthodontic practice. A series of studies have shown
that Al can significantly enhance the efficiency of
clinical orthodontic practice. Several commercially
available Al-driven software (3Shape Dental System
2.22.0.0, Uceph 4.2.1, Mastro 3D V6.0 etc.)
programs have found widespread applications in
orthodontic care19. With the ongoing advancement

Introduction

rtificial intelligence is the ability of

machines to work like humans. Al has been

defined as the ability of a computer to
perform tasks intelligently, equivalent to a human
being, incorporating understanding and processing
language with reasoning skills and problem-solving
ability." Itisa subfield of computer science that refers
to the ability of a machine to imitate the cognitive
functions of human intelligence.
Artificial Intelligence (AI) in orthodontics has
reached a pivotal juncture, where it is revolutionizing
treatment planning. Al-driven software is emerging
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of Al algorithms, computing capabilities and the
growing availability of datasets, the scope of Al
applications in orthodontics is expanding,
accompanied by continuous performance
improvement.

ANew Era

In the digital dentistry era, new tools, algorithms, data
science approaches, and computer applications are
available to researchers and clinicians. However,
there is a strong need for better knowledge and
understanding of multisource data applications,
including three-dimensional imaging information
such as cone-beam computed tomography images and
digital dental models for multidisciplinary cases .’
The clinician needs to plan the treatment based on
state-of-the-art diagnosis for better and more
personalized treatment. The tools and approaches
presented are toward personalized treatment and
better prognosis, following the path to a more
automated clinical decision-making system based on

Artificial Intelligence in Orthodontics

multisource three-dimensional data, artificial
intelligence models, and digital planning.’ In
summary, the orthodontist needs to analyze each
patient individually and use different software or
tools that better fit their practice, allowing efficient
treatment planning and satisfactory results with an
adequate prognosis.’

Among the most noteworthy advancements over the
past decade are the establishment of universal
aesthetic rules and guidelines based on the
assessment of natural aesthetic parameters, anatomy,
and physiognomy; the development of tooth
whitening and advanced restorative as well as
prosthetic materials and techniques, supported by the
pioneering discovery of dental adhesion’ the
significant progress in orthodontics and periodontal
as well as oral and maxillofacial surgery; and, most
recently, the implementation of digital technologies
in the 3-dimensional planning and realization of truly
natural, individual, and aesthetic smiles.

Figure 1

West Afr J Orthod. Vol. 12 No. 1 June, 2023
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Applications of Artificial Intelligence

Alin Orthodontic Diagnosis

A satisfactory orthodontic diagnosis relies on a series
of analyses , like cephalometric analysis, dental
analysis, facial analysis, skeletal maturation
determination and upper-airway obstruction
assessment, to comprehensively evaluate patients'
overall profile, including their facial profile, dental
and skeletal relationship, skeletal maturation stages
and upper-airway patency.” Automated Image
Analysis and Computer-Aided Diagnosis are also
included.

Al in the identification of anatomical
/pathological structures and decision support for
extraction.

One of the most remarkable aspects of Al in
orthodontics is its capacity to generate highly
detailed virtual models of patients' dental anatomy.
These 3D virtual models serve as invaluable tools for
orthodontists and their patients alike. Orthodontists
can use these models to meticulously analyze and
predict the outcomes of orthodontic treatment,
providing a visual representation of the proposed
changes.” This enhances the communication between
orthodontists and their patients, enabling them to
have a clearer understanding of the treatment process
and expected results. Patients can now embark on
their orthodontic journeys with a more informed
perspective, fostering a sense of partnership and trust
with their orthodontists. In orthodontics, expert
systems and machine learning have aided clinicians
in making complex, multifactorial decisions. The Al
model showed an accuracy of 97.97% for extraction
and non-extraction decision-making in borderline
complex cases.

Al in Cephalometric Analysis

One of the main uses of artificial intelligence in the
field of orthodontics is automated cephalometric
analysis. Evaluating whether developmental stages
of a dentition, fixed orthodontic appliances or other
dental appliances may affect the detection of
cephalometric landmarks has been made easier and
faster.”
Cephalometric analysis, especially landmarking on
lateral cephalograms, serves as the foundation of
orthodontic diagnosis, treatment planning and
treatment outcome assessment. Conventional
manual landmarking is time-consuming, experience-
dependent and can be inconsistent within and across

Artificial Intelligence in Orthodontics

orthodontists, significantly affecting the efficiency
and accuracy of clinical practice. Automated
landmark detection was reported as early as the mid-
1980s, but the error margin was too high to be
implemented in clinical practice. Inrecent years, with
the advancement of AIl, numerous studies have been
conducted using cephalometric analysis, the
reproducibility, efficiency, and accuracy of which are
continuously being enhanced Notably,
cephalometric analysis has emerged as the most
extensively explored domain of Al applications in
orthodontics.

There have almost been no statistically significant
differences between humans' gold standard and the
Al's predictions. Differences between the two
analyses do not seem to be clinically relevant. The Al
algorithm can analyze unknown cephalometric
X-rays at almost the same quality level as
experienced human examiners (current gold
standard). Cephalometric analysis is one of the first to
successfully enable the implementation of Al into
dentistry, in particular orthodontics, satisfying
medical requirements. "

Al usein Aligner Technology

Artificial intelligence remote monitoring of clear
aligner therapy has recently gained popularity. It uses
deep learning algorithms on a patient's mobile
smartphone to determine readiness to progress to the
next aligner and identify areas in which the teeth are
not tracking with the clear aligners."

Dental Analysis

In orthodontic clinical practice, the utilization of
intraoral photographs and orthodontic study models
is imperative for dental analysis. These examinations
provide clinicians with comprehensive information
regarding various aspects, including molar
relationships, tooth crowding, dental arch width,
overjet and overbite, and oral health status. However,
the manual analysis of these examinations is both
time-consuming and labour-intensive. Consequently,
there is potential for AI to replace human
involvement in this analysis. Talaat et al. utilized the
YOLO algorithm to detect malocclusion (specifically
tooth crowding or spacing, abnormal overjet or
overbite, and crossbite) from intraoral photographs.
The results showed an exceptional accuracy rate of
99.99% ." The development of digital technology has
significantly facilitated the adoption of 3D intraoral

West Afr J Orthod. Vol. 12 No. 1 June, 2023



Ernest MA & Traore-Shumbusho A

scanner images and digital dental models in clinical
practice. Some companies, such as Invisalign (Align
Technology, Santa Clara, CA, USA), have effectively
utilized 3D oral scan data and digital models for
automated measurement and analysis.

Facial Analysis

Facial photographs play a pivotal role in evaluating
facial asymmetry and proportions. Overall,
automated facial analysis is still in its early stages and
requires further research to improve its accuracy and
applications.

The determination of patients' growth spurt is critical
for orthodontic treatment, especially for those that
need functional and orthopaedics treatment.
Hand-wrist X-rays have been regarded as the most
conventional and accurate way to determine skeletal
age. In recent years, several studies have reported
combining Al with hand—wrist radiographs to predict
skeletal age. Several research studies have revealed
that the cervical vertebral maturation (CVM) method
is also effective for growth estimation and highly
correlates with the hand—wrist radiograph method.

Upper-Airway Obstruction Assessment

Skeletal deformity and airway obstruction mutually
influence each other. Upper-airway obstruction can
alter breathing, which can affect the normal
development of craniofacial structures and
potentially lead to malocclusion and other
craniofacial abnormalities. Screening the presence of
upper-airway obstruction, especially adenoid
hypertrophy, is critical for orthodontic diagnosis and
treatment planning. Detecting adenoid hypertrophy
based on lateral cephalograms has been proven to be
highly accurate and reliable.

Decision Making for Extractions

Currently, there is no absolute standardized formula
for extraction diagnosis and patterns, and the
decision depends, to some extent, on the
orthodontists' experience. A wrong decision about
extraction could cause a series of irreversible
problems like an unfavourable profile, improper
occlusion and extraction-space closure difficulties.
Al can contribute to reducing the likelihood of
incorrect tooth extraction protocols.

Decision Making for Orthognathic Surgery

Overall, Al has made some progress in decision-
making for orthognathic surgery. However, there is
still a need for further improvement in incorporating

West Afr J Orthod. Vol. 12 No. 1 June, 2023
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amore comprehensive type of cases, especially more
borderline cases, which holds the promise of
enhancing Al's diagnostic capabilities.

Treatment Outcome Prediction

Predicting treatment outcomes can help orthodontists
analyze and treat malocclusions more scientifically,
reducing potential risks and complications during
and after clinical treatment. Currently, Al can aid in
predicting dental, skeletal and facial changes, as well
as patients' experience of clear aligners, thereby
guiding the treatment planning.

Orthodontic tooth setup, initially proposed by
Kesling, enables the visualization of the treatment
progress and final occlusion, but manual tasks like
tooth segmentation and repositioning are labor-
intensive.” With the continuous advancements of
digital orthodontics and artificial intelligence,
automated virtual setups have been widely applied,
especially in the field of clear aligners.

Prediction of Treatment Qutcomes

In conclusion, the use of Al in orthodontic practice
has revolutionized the prediction of treatment
outcomes. By analyzing large datasets and training
on thousands of cases, Al algorithms can accurately
predict how a patient's teeth will move and align
during treatment. This enables orthodontists to tailor
treatment plans to individual patients and anticipate
potential complications. Furthermore, Al can assist
in treatment planning by simulating different
scenarios and predicting their outcomes, allowing
orthodontists to select the most effective treatment
strategies. As Al continues to advance, orthodontists
can expect even more precise and personalized
predictions, leading to improved patient outcomes
and satisfaction.

Virtual Treatment Planning

Virtual treatment planning refers to the utilization of
Al algorithms and technologies to simulate and
predict the outcomes of orthodontic treatments. By
inputting patient data such as dental impressions,
radiographs, and facial photographs into computer
software, orthodontists can generate a three-
dimensional model of the patient's dentition. This
virtual model allows them to visualize and
manipulate various treatment scenarios, making it an
invaluable tool for treatment planning. Orthodontic
treatment requires cautious decision-making
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processes that are the cornerstone of a satisfactory
treatment outcome, such as a tooth extraction plan
and the possibility of surgical interventions. Al is
expected to assist orthodontists, especially those
inexperienced in making correct decisions.

The use of Al in virtual treatment planning offers
several advantages to orthodontists. Firstly, it
provides a more efficient and accurate means of
treatment planning compared to traditional methods.
With Al algorithms, orthodontists can assess the
impact of different treatment options on tooth
movement, occlusion, and facial aesthetics, thereby
reducing the need for trial and error in real-world
treatments.

Furthermore, virtual treatment planning allows
orthodontists to involve their patients in the decision-
making process. By visualizing the predicted
treatment outcomes, patients can better understand
the proposed treatment plan and provide their input.
This shared decision-making approach improves
patient satisfaction and enhances treatment
outcomes.

Another significant benefit of virtual treatment
planning is its ability to streamline communication
among the orthodontic team. With a virtual model,
orthodontists can collaborate with other specialists,
such as oral surgeons or prosthodontists, to develop
comprehensive treatment plans. This
multidisciplinary approach ensures that all aspects of
the patient's oral health are considered, leading to
more successful outcomes.

Virtual treatment planning is not intended to replace
the expertise of orthodontists. Rather, it serves as a
powerful adjunct tool that enhances their clinical
skills and decision-making abilities. Orthodontists
should understand the limitations of Al and interpret
the results of virtual treatment planning in the context
of'their clinical expertise and patient needs.

Virtual treatment planning represents a significant
milestone in the use of Al in orthodontic practice. By
harnessing the power of Al algorithms, orthodontists
can optimize treatment planning, engage patients in
the decision-making process, and improve
interdisciplinary communication. This can elevate
orthodontic practice to new heights, benefiting both
specialists and trainees in delivering effective and
personalized orthodontic care.

Artificial Intelligence in Orthodontics

Remote Care

Remotely tracks treatment progress and provides
timely feedback based on photos or oral scans of the
dentition, avoiding unnecessary visits and bringing
flexibility and convenience to patients.

Clinical Documentation

Clinical photos and radiographs are routinely taken
for diagnosis and treatment planning. Al can aid in
classifying and categorizing these images, thereby
enhancing the efficiency of clinical practice.

Alin Patient Management

Al is significantly improving patient engagement and
compliance. Al-powered apps and virtual assistants
have emerged as effective educational tools. These
digital companions empower patients by educating
them about their orthodontic treatment, its various
aspects, and the importance of compliance with
prescribed protocols. Furthermore, they provide
automated reminders for appointments and home
care routines, ensuring that patients remain on track
with their treatment plans.’ This proactive approach
to patient engagement has shown promising results,
as patients are more likely to adhere to their treatment
regimens, leading to better treatment outcomes.

Alin Administrative Process in Orthodontics

Al's impact extends into the administrative sphere of
orthodontic practices. Various administrative tasks
have been automated, such as appointment
scheduling and record-keeping, thereby streamlining
the practice's daily operations. This enhances
efficiency and also frees up valuable time for
orthodontists and their staff to focus on providing
high-quality patient care.

Alin Mini Implant Placement

Al systems have shown high accuracy for palatal
segmentation and thickness measurement, which is
helpful for the determination of available sites and
the design of a surgical guide for palatal orthodontic
mini implants."

West Afr J Orthod. Vol. 12 No. 1 June, 2023
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ARTIFICIAL INTELLIGENCE
ORTHODONTICS

— Patient Management — Patient Data Collecting |

Treatment Planning

| Voice Recognition

Cephalometric
Photographic Measurements —

Treatment Simulation

| Database Building |

Growth Estimation

Appliance Production

L] Facial Analysis

Figure 2: A review of the use of artificial intelligence in orthodontics.

Limitations And Future Perspectives

Currently, Al excels mostly in Orthodontic diagnosis,
yet it has limited guidance on the treatment process.
Orthodontists may encounter various challenges
throughout the entire Orthodontic treatment while
correcting deep bites and avoiding bone dehiscence
or fenestrations. Using Al to aid in preventing these
issues could be a potential area for future
development. As clinical data continues to grow and
Al computing power improves, there is no doubt that
Al will significantly advance the field of
Orthodontics. In conclusion, while AI has the
potential to revolutionize orthodontic practice, it also
has its limitations. The need for large datasets, lack of
interpretability, scarcity and low generalizability, no
standardization of studies and study design for
comparisons, limited incorporation of subjective
factors, and ethical considerations are some of the
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Knowledge and Practice of Oral Habits in Children by Medical
Practitioners at The Lagos State University Teaching Hospital

Bamgbose AL', Yemitan TA*’, Odunsi OY"

Abstract

Background: Oral habits existing beyond the age of 4 years are a major risk factor for malocclusion, which negatively
impacts on the functional and psychosocial well-being of a child. The majority of these patients present first to a physician,
which is why their ability to detect these habits and refer them to the orthodontist is crucial. The purpose of this study was to
assess the knowledge and practice of medical practitioners at the Lagos State University Teaching Hospital (LASUTH)

concerning oral habits in children.

Methods: A survey was conducted among medical resident doctors in LASUTH. Questionnaires were distributed through an
online data collection platform. Data collected was analysed using SPSS IBM 2023.

Results: Amajority of the respondents (57.8%) were unaware that malocclusions are more likely to develop in children with
oral habits. Although 93.3% agreed that patients with oral habits should be referred to paediatric dentists, only 66.7% (n =

120) of the respondents referred their patients.

Conclusion: The results showed inadequate knowledge and practice concerning oral habits in children by medical practitioners.
This highlighted the need to educate more medical practitioners about oral habits and their effects on occlusion.

Keywords: Knowledge, practice, medical practitioners, oral habits
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Introduction

ral habits are repetitive patterns of behaviour

involving the oral cavity.' These are

frequently encountered in dental practices
and are regarded as a developmental trait until the age
of 4.” Thereafter, the persistence of an oral habit may
predispose to malocclusion which could negatively
impact the morphology of the dentoalveolar
structures as well the psychosocial well-being of the
child.** These habits include activities such as digit
sucking, tongue thrusting, mouth breathing, nail
biting, lip sucking and bruxism.’

West Afr J Orthod. Vol. 12 No. 1 June, 2023

Malocclusion is an abnormal jaw relationship, it has
been reported as the second most common dental
issue encountered in children and adolescents.” It
affects oral health, aesthetics, and functions such as
mastication and speech. Medical practitioners play a
vital role as the initial point of care for children and
parents. Early diagnosis and referral by medical
practitioners could improve the psychosocial well-
being of the child as well as reduce the need for
complex and costly orthodontic treatment later in
life. Evaluation of the knowledge and practices of
medical practitioners about oral habits could
highlight their expertise in the identification and
management of children with these habits.

Therefore, the aim of this study was to evaluate the
knowledge and practice of medical practitioners in
Lagos State University Teaching Hospital
(LASUTH) about oral habits in children.
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Materials and methods

The ethical approval for this study was obtained from
the Health and Research Ethics Committee of
LASUTH. It was a descriptive cross-sectional study

carried out among medical resident doctors at

via medical resident doctors' WhatsApp platform.
Data collected included sociodemographic data,
knowledge of oral habits and management of oral
habits. Data was analysed using SPSS version 20
(IBM SPSS Inc., Chicago, IL, US).

Lagos State University Teaching Hospital Univariate analysis was done to determine the response

(LASUTH). A total of 180 medical resident doctors

were recruited for this study using convenience

rate, proportions and frequencies.

Results

sampling. Consenting medical practitioners . . .
A total of 228 medical professionals received

undergoing residency programs in LASUTH were
gome Y Prog electronic surveys via the WhatsApp platform, with a

response rate of 78.89%. Of these, 57.8% were females

while 42.2% were males. The respondents'

included in this study. Dental resident doctors, allied
health professionals, and non-consenting medical
resident doctors were excluded from the study. sociodemographic characteristics are shown in Table 1.
Data collection was done using anonymous

electronic questionnaires on Google Forms shared

Table 1: Socio-demographic characteristics of respondents

Age group (Years)

31-40 104 57.8

>50 1 0.6

Female 104 57.8

Marital

Married 125

(@)
Nej
~

Years of experience

6-10 73 40.6

>16 11 6.1

12 West Afr J Orthod. Vol. 12 No. 1 June, 2023



Bamgbose et al Knowledge and practice of oral habits in children

Family medicine 26 14.4

Obstetrics and Gynaecology 17 9.4

Anaesthesia 15 8.3

Radiology 10 5.6

Psychiatry 6 3.3

ENT 4 2.2

Oncology 3 1.7

Emergency medicine 2 1.1

Pathology 1 0.6

Urology 1 0.6

CTSU 1 0.6

Concerning knowledge, respf)ndents' agreed that oral habits that breastfeeding beyond six months may predispose to oral
(42.3%), preterm and low birth weight (38.9%) as well as habits while 45% agreed that long-term bottle and breastfeeding
snoring and mouth breathing (45%) could predispose to may predispose to oral habits (Figure 1).

malocclusion (Figure 1). Fewer respondents (33.3%) agreed

Knowledge of Medical practitioner about oral habits in children

Oral habits prediposing to malocclusion 578

423

Breastfeeding >6months predisposing to oral habits 3 65.6

Preterm birth and low birth weight prediposing to malocclusion 611

38.9
Long term breastmilk feeding and bottle feeding predisposing 54.4
ora habis | 5
Prolonged pacifier use predisposing to open bite 43.3 55.6
Snoring and mouth breathing with children predipose to 54.4

malocclusion 45

ENo M Yes

Figure 1: Respondents' knowledge of oral habits in children.
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Knowledge and practice of oral habits in children

Figure 2 shows the results of the practice of medical
practitioners towards oral habits in children. Few
respondents evaluate their patients for oral functional
habits (25%) and malocclusions (19.4%). However,

the majority of respondents refer patients with
malocclusion or oral habits to a paediatric dentist
(66.7%).

Practice of Medical Practitioners towards oral habits in Children

Do you evaluate the oral functional habits
of your patients? 25

Do you perform oral health examinations for
malocclusion for your patients? 19.4

Do you refer your patient to a paediatric dentist when 306
you diagnose malocclusion or any oral habit? ' 66.7

When your patient, whom you referred to the paediatric dentist,
comes to you for a check-up, do you check whether 35.6

the paediatric dentist examination is performed?
Do you have any patients you consult 8.0

with paediatric dentistry? 10.6

ENo M Yes

74.4

|

Figure 2: Respondents' practice about oral habits in children

Discussion

Oral health care and preventive education improve
the chance for children to have a life free of oral
disease; therefore, it is important that medical
practitioners have a solid fundamental knowledge of
oral habits to build good oral health-seeking
behaviour in children and their caregivers, thus
providing the patient with the necessary care he or
she requires.’

This present study was carried out to assess the
knowledge of medical practitioners across the
different specialties in LASUTH about oral habits in
children, as well as their practice towards these
habits.

The present study highlighted variations in
knowledge and practices among medical
practitioners in LASUTH where this study was
carried out. The results from this present study
showed that the majority of respondents had no
knowledge that oral habits such as snoring and mouth

breathing and predisposing factors in children such as
prolonged breastfeeding and bottle feeding, may
cause the development of malocclusions in children.
This is similar to findings reported by Maden et al’
and Sharma et al’ from their cross-sectional studies
carried out among Turkish medical practitioners and
Indian paediatricians respectively. Similarly, the
majority were unaware that preterm birth and low
birth weight may predispose to malocclusions.
However, the majority of respondents in this present
study agreed that prolonged pacifier use could
predispose to the development of malocclusions such
as open bite in agreement with findings reported by
Maden et al.” The low level of knowledge may be
attributed to a lack of oral health competencies in the
education and training of medical practitioners.™"
The findings from this study revealed that the
majority of respondents referred children with oral
habits to the paediatric dentist consistent with
findings reported by Maden et al’ carried out in

14
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Turkey amongst medical practitioners. However, this
was contrary to findings in India reported by Kumar
et al” from their cross-sectional study among
paediatricians in India where 70% of respondents did
not refer children with oral habits. This may be
attributable to the variations in the population
sampled and methods.

Fewer respondents routinely evaluated their patients
for malocclusion and oral habits (Figure 2). This
behaviour was reported in previous studies by
Alshunaiber et al” and Di Giuseppe et al"*. This poor
tendency to diagnose malocclusion and oral habits
and refer appropriately may be related to limited
knowledge of orthodontics as a speciality, among
medical specialties or lack of awareness of the impact
of malocclusion on the health and general well-being
of the patient.” However, another study reported by
Indira et al” found the practice among paediatricians
concerning oral habits to be high. These variations
may be attributed to differences in the study
populations and methods.

Conclusion
This study was able to demonstrate the knowledge
gap among medical professionals on oral habits. The
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results showed poor knowledge and practice of
medical practitioners towards oral habits in children.
It is essential that medical practitioners who are more
likely to see children much earlier than dentists are
knowledgeable about the deleterious effects of oral
habits.

Recommendations

1. Promote collaboration between medical
practitioners and dentists in patient
management for a more comprehensive
approach.

2. Increase awareness and education among
medical professionals about dental-related
issues, their impacts, and the benefits of early
detection and treatment. This can be achieved
by integrating dental education into medical

training programs.

Contribution to Authorship: All authors
contributed equally to the manuscript.
Funding: Self funded

Conflict of Interest: No conflict of interest declared

2023.

4, Warren JJ, Bishara SE, Steinbock KL, Yonezu T,
Nowak AJ. Effects of oral habits duration on dental
characteristics in the primary dentition. Journal of
the American Dental Association 2001; 132:1685-
93.

5. Kozhikode K. Oral Para-Functional Habits—A
Hawk-Eye View. 2016.

6. American Academy of Pediatric Dentistry.
Perinatal and infant oral health care. Pediatr Dent,
2017;39:208-212.

7. Maden E.A, Eker 1. Pediatrician's knowledge,
attitudes and practices on parafunctional oral habits

and orthodontic problems in children. Clin Exp

15



Bamgbose et al

10.

11.

12.

16

Health Sci2021; 11: 834-841

Rekha Sharma, Sushil Kumar, Anu Singla et al.
Knowledge, attitude and practices of pediatricians
regarding malocclusion in Haryana, India. Journal
of Indian Association of Public Health Dentistry
2016;14:197.

Kohli N, Hugar S.M, Soneta S.P, et al. Assessment
of perception about oral habits in children among
healthcare professional: a cross-sectional study in
Sri Lanka Journal of Child Health, 2022; 51: 196-
203

Lewis CW, Grossman DC, Domoto PK, Deyo RA.
The role of the pediatrician in the oral health of
children: a national survey. Pediatrics. 2000;106:
e84. doi: 10.1542/peds.106.6. e84. PMID:
11099627.

Wender EH, Bijur PE, Boyce WT. Pediatric
residency training: ten years after the task force
report. Pediatrics. 1992;90:876-80. PMID:
1437428.

Kumar V, Shivanna V, Kopuri RC. Knowledge and
attitude of paediatricians toward digit sucking habit

in children. Journal of Indian Society of

13.

14.

15.

Knowledge and practice of oral habits in children

Pedodontics and Preventive Dentistry 2019; 37:18-
24.

Alshunaiber R, Alzaid H, Meaigel S, Aldeeri A,
Adlan A. Early childhood caries and infant's oral
health; pediatricians' and family physicians'
practice, knowledge and attitude in Riyadh city,
Saudi Arabia. Saudi Dent J 2019;31(Suppl):96-
105.

Di Giuseppe G, Nobile CG, Marinelli A, Angelillo
IF. Knowledge, attitude and practices of
pediatricians regarding the prevention of oral
diseases in Italy. BMC Public Health 2006;6:176
Indira M, Dhull KS, Nandlal B. Knowledge,
Attitude and Practice toward Infant Oral
Healthcare among the Pediatricians of Mysore: A
Questionnaire Survey.Int J Clin Pediatr Dent
2015;8:211-214

West Afr J Orthod. Vol. 12 No. 1 June, 2023



Orthodontic Bond Failure Rate using Light Cure Adhesive in a
Tertiary institution in North Central Nigeria.

Ernest MA', Adeyemi MF"°, Sanni-Abdullahi SO

Abstract

Background: Orthodontic treatment involves many procedures including direct bonding of an orthodontic bracket to the
tooth using a variety of techniques, including the acid etch technique. An orthodontic bracket bond failure is said to have
occurred when the bracket attachment to the enamel surface of a tooth ceases to be attached by the adhesive bond.

The aims of this study were to determine the failure rate of Orthodontic brackets bonded using light-cure adhesive and to
determine the effect of age and sex on bracket failure rate.

Methods: One hundred and one patients (101) made up of forty-one males and sixty females respectively (41 M, 60 F), with a
mean age of 16.52 + 8.32 years participated in the study, using an interviewer-administered questionnaire. A total of one
thousand five hundred and twenty-six brackets were bonded by a single operator using light cure adhesive. Data was analyzed
using frequency, percentage, mean statistics, t-test, correlation, and multiple linear regression analyses. A p-value of 0.05 or
less was considered statistically significant.

Results: The orthodontic bond bracket failure rate was 10.2%. Age and sex were significant predictors of bracket failure rate (
p-values 0f0.001 and 0.013) respectively.

Conclusion: The bracket failure rate was similar to other studies. In this study, age and sex had a significant influence on the
bracket failure rates of orthodontic brackets.

Keywords: Orthodontic bond, failure, light cure.
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orthodontic bonding was not first described until
1979". The evolution of the light source has been from
bulky, corded halogen curing lamps to lightweight,
portable, light-emitting diodes (LED) lights.’ Light-
cure adhesives polymerize due to a reaction between
the catalyst in the adhesive and the photon emitted by
the light-curing source.
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Orthodontic treatment involves the bonding of an

orthodontic bracket to the tooth using a variety of

Introduction

he first and most popular bonding resins

introduced were the self-curing bonding

Systems', which consisted of two-paste-mix
self-curing polymeric resin adhesives, invented in the
1970s for direct bonding of attachments to etched
enamel surface’. In 1975, the no-mix self-cure
adhesive was invented, this eliminated the
clumsiness of the mixing steps in the two-mix
system’. The first single-paste ultraviolet light-curing
adhesive was introduced in 1974, however, its use for

West Afr J Orthod. Vol. 12 No. 1 June, 2023

techniques, including the acid etch technique. The
bond should last till the end of treatment if all
necessary factors are favourable. However, the major
challenge of orthodontic bond failure is the negative
impact of premature or unintentional debonding on
the course of treatment™ In good clinical practice,
orthodontic bond failure should not exceed 6% .
However, an incidence of 0.6 — 28.3% has been
reported in a systematic review °. An orthodontic
bracket bond failure is said to have occurred when the
bracket attachment to the enamel surface of a tooth
ceases to be attached by the adhesive bond™ Failure
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of bonded Orthodontic brackets is relatively frequent
and this has many negative consequences on the
outcome and length of treatment.

Rebonding brackets prolong clinic hours as the
orthodontist would have to follow specific protocol
each time there is a bond failure™’. The overall
treatment time is also lengthened and this may also
result in treatment fatigue®. In addition, enamel
fracture can occur as a result of orthodontic bracket
failure” Several reasons account for bracket failure
among which are operator-related factors like the
bonding technique, patient-related factors including
age, sex, general level of cooperation and compliance
with dietary and oral hygiene instructions """
There are also material-related factors like the type of
etchant or adhesive used alongside the bracket
properties'”

Previous studies across the world"*"*'* had studied
the failure rates of light-cure and self-cure adhesives,
with varying reports, including that both adhesive
types have different failure rates and some claim
similar failure rates”. Bishara et al " also reported
greater use of the light-cure adhesive than the Self-
cure adhesive. Several efforts to reduce bracket
failure have been geared towards improvement in
bonding technique, bracket bases, and adhesive
technology .

Although there has been much research by adhesive-
manufacturing companies regarding new
advancement in adhesive technology in order to
reduce bond failure”. Still, clinical studies are
necessary in order to assess other contributory
factors '™

Previous studies have been carried out in other
regions of Nigeria on orthodontic bond failure but
none has been done in the North Central Region. One
of the peculiarities of this region is that it is semi-
urban and the indigenes still operate a strong cultural
and traditional system that enforces treatment
compliance on their children.

The aims of this study were to determine the failure
rate of Orthodontic brackets bonded using light-cure
adhesive and to determine the effect of age and sex on
bracket failure rate.

Materials and methods

The study was carried out at the Dental Department
of the University of Ilorin Teaching Hospital, Ilorin,
Kwara State, Nigeria.

18
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This was a retrospective study, in which data of
patients who had fixed orthodontic treatment done
between 2015 to 2020 were used. A total of 101
patients (41 M, 60 F) records were retrieved from the
health record and data on age of patients, sex, number
of teeth bonded, and the rate of orthodontic bracket
failure after using light cure adhesives were
collected. The bonding procedure was performed by
the same clinician and all teeth were bonded using the
light cure adhesive system. Ethical approval was
given by the ethical committee and informed consent
obtained from the patients. Patients who had
completed their treatment where the only ones
included the study.

Bonding with light cure adhesive system: The
following standard bonding procedure was carried
out. The teeth were isolated using gauze roll and
cheek retractor. Brush applicator was used to apply
37% of Phosphoric acid gel to the enamel surface of
each tooth and left for 15 seconds. After adequate
etching, the teeth were rinsed with water and dried
with oil-free compressed air, until the enamel surface
appeared frosty white.

A thin layer of Light Bond adhesive primer (Reliance
Orthodontic Product, Light Bond ™ Sealant) was
then smeared onto the etched tooth surface with a
different brush applicator. The Light Bond light-cure
adhesive was syringed onto the bracket base and
placed in position on the tooth surface. Excess resin
was removed by running a dental probe around the
base of the bracket. The resin was polymerized using
the Pow Dec LED-curing light model WP10050E.
The light source was brought as close to the bracket as
possible, as was recommended by the manufacturer.

Post Set-up Instructions and Reviews: Verbal and
written oral hygiene and care of appliance
instructions were given to each participant. They
were also given an Ortho Survival kit which
contained a soft-bristled toothbrush, an interdental
brush, dental floss, and orthodontic wax. They were
instructed not to tamper with the appliance or
manipulate it. Instructions were given on brushing
their teeth with a fluoride-containing toothpaste after
every meal. Patients were counselled to take softdiet
during the duration of the treatment because hard,
large, and sticky pieces of food (nuts, crisps, chunky
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meat and chewing gum) may damage the appliance.
In order to determine bracket failure, patients were
recalled every six weeks for wires and elastic module
changes. During each visit, elastic modules and
archwires were removed, brackets were examined,
and debonded brackets were documented.

Analysis of the data was carried out using descriptive
statistics (frequency, percentage, mean, and standard
deviation. Student T-test was used to compare the
bracket failure rate among the various age categories.
Multiple linear regression analysis was used to
ascertain if age and sex were significant predictors of

Orthodontic bond failure

bracket failure rates. A p-value of 0.05 or less was
considered statistically significant. Statistical
Package of Social Science (SPSS)/Statistical Product
for Service Solution (SPSS) version 22.0 was used to
analyze the data generated.

Results

As shown in Table 1, the participants were mostly
females 60 (59.41%) while the males were 41
(40.59%). The mean age of participants was 16 +
8.32. More than half of the study participants were
less than 20 years of age.

Table 1. Distribution of participants by gender and age groups

Variable Frequency(n=180) Percentage
Sex
Male 41 40.59
Female 60 59.41
Age groups
<12 37 36.6
13-19 39 38.6
20-29 19 18.8
>30 6 5.9
Mean = SD 16 +8.3
Age Range 27 —50

Table 2. Gender Comparison of bracket failure

Sex Frequency Percentage
(n=101)

Male 41 40.59

Female 60 59.41

Total 101 100.0

p-value =0.013
There were more male participants with a high rate of
bond failure compared to females. Out of the 1526 teeth

West Afr J Orthod. Vol. 12 No. 1 June, 2023

Bonded Broken Percentage
Brackets Brackets
527 69 13.1
999 86 8.6
1526 155 10.2

bonded using light cure composite, 155 (10.2%) failed, as
shown in Table 2.
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Table 3. Comparison of bracket failure among the Age group

Age Group Frequency Percentage Bonded Broken Percentage
(n=101) Brackets Brackets Failure rate
<12 37 36.6 359 57 15.9
13-19 39 38.6 692 69 10.0
20-29 19 18.8 367 23 6.3
>30 6 5.9 108 6 5.6
Total 101 100 1526 155 10.2
p-value = 0.001

rate was highest in the age group under 12 years and

This indicates that there was statistically significant difference progressively decreased as the age increased as see in Table 3

between the age groups in relation to bracket failure. The failure

Table 4. Distribution of the number of brackets broken based on gender

Total broken

bracket 0 1 2 3 4 5 6 8 9 12 Total
Male 17 11 3 0 6 2 1 0 0 1 41
Total broken 0 11 6 0 24 10 6 0 0 12 69
Female 24 14 10 7 1 2 0 1 1 0 60
Total broken 0 14 20 21 4 10 0 8 9 0 86
Overall 0 25 26 21 28 20 6 8 9 12 155

In Table 4, seventeen (17) out of forty-one (41) patients out of sixty (60) female patients did not break any bracket
did not break any brackets while twenty-four (24) atall.

Table S. Distribution of the number of brackets broken based on age groups

Age groups 0 1 2 3 4 5 6 8 9 12 Total
<12 18 7 3 3 3 1 1 0 0 1

Broken 0 7 6 9 12 5 6 0 0 12 57
13-19 14 7 7 3 4 3 0 1 0 0
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Total broken 0 25 26 21 28 20 6 8 9 12 155

Table 5 shows the distribution of broken brackets years age group though in percentage the group has the
according to age with age group 13-19 years having the greatest percentage of broken brackets.
greatest number of broken brackets followed by under 12

16-- "' Male

% Female
14--
12-

10~

Number of study participants
o)

0 - - | . . . ———— -/: ------

1 2 3 4 5 6 7 8 9 10 1 12

Number of Bond Failure

Figure 1: Number of bond failures based on gender. Females had lower bracket failure.

Table 6. Analysis of location of bond failure in male and female

Upper right central incisor 6(85.7) 1(14.3) 6.350 0.012 10.114 1.169 — 87.519

Upper right canine 2(50.0) 2(50.0) 0.153 0.696 1.487 0.201 — 11.006
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Upper central left incisor 9(69.2) 4(30.8) 5.074 0.024 3.938 1.122 - 13.817

Upper left canine 2(66.7) 1(33.3) 0.873 0.351 3.026 0.265 -34.516

Upper left second premolar 8(36.4) 14(63.6) 0.209 0.648 0.797 0.300 - 2.116

Lower lateral right incisor 3(60.0) 2 (40.0) 0.821 0.365 2.289 0.365 - 14.349

Lower right first premolar 1(16.7) 5(83.3) 1.514 0.218 0.275 0.031 —2.446

Lower central left incisor 3(75.0) 1(25.0) 2.044 0.153 4.658 0.467 — 46.440

Lower left canine 2(40.0) 3 (60.0) 0.001 0.978 0.974 0.156 — 6.104

Lower left second premolar 2(33.3) 4(66.7) 0.139 0.709 0.718 0.125-4.115

Males have higher bond failure compared to female in brackets statistically P value of 0.012 and 0.024 respectively while in the
bonded on the upper right and left central incisors with a posterior segment as seen in Table 6.

Table 7. Analysis of location of bond failure based on age

Upper right central incisor 7 (100.0)  0(0.0) 2.474 0.116 1.362 1.206 —1.539

Upper right canine 4(100.0) 0(0.0) 1.370 0.242 1.347 1.198 — 1.515

Upper right second premolar 20(87.0)  3(13.0) 2.192 9.139 2.619 0.707 —9.705

Upper left incisor 6 (100.0) 0(0.0) 2.098 0.147 1.357 1.203 - 1.530

Upper left first premolar 5(71.4) 2 (28.6) 0.059 0.808 0.810 0.147 - 4.459

Lower central right incisor 4 (80.0) 1 (20.0) 0.064 0.801 1.333 0.142 - 12.518

Lower right canine 5(100.0)  0(0.0) 1.730 0.188 1.352 1.201 —1.523

Lower right second premolar 11 (64.7) 6(35.3) 1.220 0.269 0.536 0.175 -1.640
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Lower central left incisor 4(100.0) 0(0.0)

Lower left lateral incisor 3 (75.0) 1(25.0)
Lower left canine 4 (80.0) 1 (20.0)
Lower left first premolar 3(75.0) 1(25.0)
Lower left second premolar 4 (66.7) 2 (33.3)

In Table 7, the brackets bonded on lower right first
premolar in patients greater than age twenty have

Discussion

The bracket failure rate using light-cure adhesive and
a single practitioner over a 48-month period in this
study was 10.2%. This is similar to that reported by
Galindo et al” in which the failure rate was 11.3%
after a study duration of eleven months. Le et al  had
also reported a value of 11.3%. However, O'Brien et
al*' and Millet et al” reported a relatively much lower
bracket failure rate, O'Brien et al” reported a failure
rate of 3.9%, following a study duration that lasted
through the entire treatment time while Millet et al”
reported a failure rate of 6% over a 48-month study
period. The lower value reported in the previous
studies **’may be as a result of dietary differences in
individual societies, as African communities are
known to have more abrasive diets which have also
been reported to affect bond failure rate and the
longer duration of the study period. The harder the
diet, the higher the tendency for failure to occur.
Although self-cure adhesive was not used in this
study, Okeke et al”' recorded a failure rate of 7.8%,
which is similar to the finding by O'Brien et al’' in
which the self-cure adhesive was 7.5%. However, in
a Nigeria-based study carried out in Lagos, South
West, Moninuola et al” reported a higher failure rate
of 24.1%. This higher value of the self-cure adhesive
may be attributed to the longer study duration of 24
months.

In the present study, age and sex were found to be

significant predictors of bracket failure rate. On the

West Afr J Orthod. Vol. 12 No. 1 June, 2023
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1.370 0.242 1.347 1.198 — 1.515
0.001 0.991 0.986 0.098 —9.933
0.064 0.801 1.333 0.142 - 12.518
0.001 0.991 0.986 0.098 —9.933
0.252 0.616 0.639 0.110 -3.718

significantly higher bracket failure than patients lower than
twenty years with ap-value of 0.014.

effect of age, there were more bracket failures in
children and adolescents aged 7-19 years with a p-
value of 0.001. There was a statistical difference
between the age groups and bracket failure. This is in
agreement with previous studies that reported a
higher failure rate in younger age groups than in the
adults.”****

self-consciousness and self-motivation in adults

This can be attributed to increased

while undergoing orthodontic treatment when
compared to children and adolescents.”**” However,
the finding of a more recent study,” the effect of sex
on the failure rates of the light-cure bonded brackets
was also investigated in the clinic study. In the
present study, sex significantly affected the bracket
failure rates, the failure rate in males was 13.1%
while in females it was 8.6% with a p-value 0o 0.013.
Males were found in this study to break brackets in
the upper central incisors compared to females,, and
the lower right first premolar had a higher failure rate
inthe older age group.

This finding agrees with that of previous studies

% which reported that males

carried out in Nigeria™
have a higher failure rate for brackets. A Nigerian-
based study by Moninuola and Ernest et al* reported
the bracket failure rate in males as 26.2% and in
females 23.4%. Aikins and Ututu™ in a later study
carried out at a tertiary health facility, reported a
bracket failure rate of 81.2% for males and 69.2% for
females. A similar finding has also been reported in a
previous study in Europe’ with males having a 2.4

times greater chance of bracket failure than females.
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The reasons for the greater bracket failure rate in
males may be the result of better oral hygiene
exhibited by the females, including the fact that
females tend to apply lighter masticatory forces than

24,32,33
males.

Other possible explanations are that
males engage more in physical activities which can
predispose to traumatic bracket failure.” Males are
also said to be involved in bad eating habits than
females since they eat more junk food, which may
contain hard food particles that may break off
brackets.” Notwithstanding the

contradictory results have been reported in which

findings,

females were reported as having more bracket

failures.”***°

studies

This is similar to the report from several
AL which showed that sex was not a
significant predictor of bracket failure rates.

A factor that could also be taken into consideration is
the effect of a single practitioner bonding compared
to multiple practitioners in bond failure. In a teaching
hospital setting where registrars and consultants are
involved in bonding brackets, there is greater
possibility of higher failure rates.

Lastly, cultural and financial factors can improve
patients compliance in following instructions that

will prevent bracket failure. The population where
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the clinic is located is mainly of traditional settings in
which parents exert great control and authority over
their children to effect compliance. Many of the
parents were struggling financially and could not
cope with the cost of paying for broken brackets since
they were still struggling with paying off the loan
they incurred for the treatment. This may increase
adherence to instructions and may also be a
contributory factor to reduced incidence of bracket

failure.

Conclusion

The bracket failure rate using light-cure adhesive was
similar to other studies but lower compared to rates in
Nigeria. Age and sex had significant influence on the

bracket failure rates of orthodontic brackets.
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Multidisciplinary Management of a Class III Malocclusion with
Congenitally Missing Maxillary Lateral Incisor using a one-couple
force system approach: A Case Report

Pobee RD*’, Amoah GK*, Newman-Nartey M, Toledo Mayari Yabang G*

Abstract

A case of a 12 year old female who presented at the Orthodontics and Paedodontics Department of the University of Ghana
Dental School. She was diagnosed with a Class III malocclusion on a Class 3 skeletal base with reduced vertical proportions
and a congenitally missing upper right lateral incisor. Treatment involved the extractions of mandibular second molars and the
use of a one-couple system to correct the malocclusion, followed by the prosthetic replacement of the upper lateral incisor.

Key words: class Il malocclusion, one-couple force system, multidisciplinary orthodontic treatment.
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Introduction

he congenital absence of one or more

permanent teeth is known as hypodontia.

Congenitally missing teeth are common
dental anomalies with multifactorial aetiology. Apart
from third molars, the third most common
congenitally missing teeth are the maxillary lateral
incisors’. It may be unilateral or bilateral and is more
frequently seen in females.
The management of congenitally missing lateral
incisors usually requires a multidisciplinary
approach’. Treatment aims to establish a functional
and an esthetic occlusion’. Two main treatment
options are generally employed: either space is
opened up for the prosthetic replacement of the
missing tooth, or by orthodontic space closure’,
together with extractions in the lower arch
The treatment choice is based on the anteroposterior
occlusal relationship, the profile and the tooth size
arch length discrepancy. In cases where canine
substitution is considered, the morphology, size and

West Afr J Orthod. Vol. 12 No. 1 June, 2023

colour of the canine are considered’. According to
Paduano et al’, space opening and prosthetic
replacement of the missing tooth/teeth are
recommended in low-angle cases and patients with
retruded profiles.

Class III malocclusion may be skeletal and due to
mandibular prognathism, maxillary retrognathia or a
combination of both’. Pseudo class III relationship
may occur in normal skeletal jaw relationship with
reverse overjet as a result of centric relation
(CR)—centric occlusion (CO) discrepancy’.

Dental Treatment modalities used in managing class
IIT malocclusions include orthopaedic, orthodontic
camouflage or orthognathic surgery methods.
Treatment choice usually depends on the patient's
age, skeletal pattern, the severity of the skeletal
problem and patient preference’.

The present case report describes the
multidisciplinary management in a class III
malocclusion patient complicated by unilateral
congenitally missing right maxillary lateral incisor
using a one-couple system mechanics approach.

Case Report

A 12-year-old female presented at the Orthodontics
and Paedodontics department of the University of
Ghana Dental School with a complaint of spacing in
her upper anterior teeth and protruded lower jaw. She
was in permanent dentition with all teeth present
except 12,18,28,38, and 48. She had a prognathic
profile with average lower anterior facial height.

An intra-oral assessment revealed a class III incisor,
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canine and molar relationship with about 12mm and
3mm spacing in the maxillary and mandibular arch,
respectively. The overjet was -5mm, 20% overbite,
and the mildly increased curve of spee with 11,21 and
22 in crossbite with the lower anterior teeth. The
centrelines were non-coincident, with a 2mm
maxillary midline shift to the right and a 2mm
mandibular midline shift to the left of the maxilla.
There was no abnormality with the
temporomandibular joints, and the oral soft tissues
were healthy.

Multidisciplinary management of a class III malocclusion

The orthopantomogram showed no apparent bony
pathology. However, tooth #12 was congenitally
missing whilst the third molars were present and in
the normal developing stage. The cephalometric
analysis pointed to a class 3 skeletal base with an
ANB of -3.87 and a Wits appraisal value of -7.2. The
SNB was increased (89.05), confirming the cause of
the class III malocclusion was due to mandibular
prognathism. The upper incisors were proclined, and
the inter-incisal angle and the vertical proportions
were normal.

Figure 2: Pretreatment orthopantomogram, Lateral cephalometric radiograph and

cephalometric tracing
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Figure 3: Pretreatment study models

Table 1. Cephalometric summary of pretreatment and post-treatment results

Sources of normal values:(Fadeju et al., 2012)

Parameters Pre-treatment Post-treatment Change Ref(Ghana)
SAGITTAL SNA 85.18" 85.18" +2.56 89" (+/-4)
SNB 89.05° 85.90" -3.15 83" (+/-4)
ANB -3.87° 1.84" +5.41 5(+-2)
DENTAL UIMXP 135.24° 123.01° -12.23 121°(+/-8)
LIMd 92.35° 93.28" +0.93 99°(+/-8)
I-1 Angle 111.69° 117.96° +6.27 114°(+/-6)
VERTICAL MMPA 20.72° 25.75° +5.03 28°(+/-12)
LAFH 55.73% 56.81% +1.08 57% (+/-2)
Wits -7.23mm 0.95mm +8.18 4mm (+/-3)
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Treatment aims, Progress and Results

The patient's chief concern was the prognathic
mandible; she wanted all the mandibular spaces
closed but requested that a 1mm maxillary midline
diastema be maintained. Treatment aimed to correct
the class III incisal, canine and molar relationships to
a class I relationship, consolidate the maxillary
spaces for prosthetic replacement of tooth # 12, leave
the Imm diastema requested by the patient, correct
the centre lines, close all the mandibular anterior
spaces and improve the facial profile.

The case was managed by orthodontic camouflage
using a fixed orthodontic appliance. The treatment
involved the extraction of the mandibular 2™ molars,
slight intrusion and retraction of the lower anterior
segment and space regaining and prosthetic
replacement of the maxillary lateral incisor.

Consent was obtained from the patient, and scaling
and polishing was done. The maxillary and
mandibular teeth were bonded with pre-adjusted
edgewise Roth prescription brackets with 0.022
x0.028"inch slot size and molar bands cemented on
the first molars. The mandibular canine brackets were
swapped to change the inherent mesial crown tip to a
distal crown tip to facilitate the distal tipping of the
lower labial segment. After leveling and alignment
with 0.014 and 0.018 nitinol wires, a Connecticut
intrusion arch (CIA) with a 60g force was tied over a
0.017X0.025 stainless steel (SS)base archwire from
teeth #42 and #32 in the mandibular arch to form the

one couple force system. Lower second molars were
extracted to provide more space for the mandibular
molars to tip back and the lower labial segment to
retract, thus correcting the anterior crossbite.

A 0.018 SS was placed in the maxillary arch, and a
push coil was placed between teeth # 13 and #11 and
secured with metal ligatures. This was done to
consolidate the anterior maxillary space and create
space for the congenitally missing tooth #12.

About six months into the treatment, the space for the
congenitally missing #12 was regained, and an acrylic
pontic was fabricated to replace the gap created.
Residual space closure in the mandible was
completed using a 0.018SS archwire and power
chain. About 26 months into the treatment, the
mandibular third molars erupted and were protracted
to replace the extracted mandibular 2™ molars. The
maxillary third molars remained unerupted until the
patient was debonded. The patient was, however,
informed about the need to extract the maxillary third
molars when they finally erupted. Per the patient's
wishes, a Imm midline diastema was left in the
maxilla.

A resin-bonded bridge was fabricated to replace the
congenitally missing #12, with the aim to provide an
implant after the slowing down of craniofacial
growth. Full alignment of the 3" molars could not be
attained because the patient relocated abroad for
further studies, however the patient was pleased with
the outcome.

Figure 4: Mid-treatment photographs of the patient
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Figure 5: Post-treatment photographs of the patient

Figure 6: Post-treatment orthopantomogram, Lateral cephalometric radiograph and
cephalometric tracing
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Figure 7: Post-treatment study models

Discussion

The aims of the treatment were met at the end of
treatment, and the patient was pleased with the result.
Class I incisal, canine and molar relationships were
achieved with a positive overjet and a good overbite.
The occlusal and aesthetic effects were enhanced,
and the facial profile significantly improved. As
requested by the patient, a 1mm maxillary midline
diastema was left. Although maxillary diastemas are
a common aesthetic complaint in some races, in some
African cultures, itis seen as a sign of beauty.” "

Though many orthodontists are critical with 2" molar
extractions as they are noted to be poorly replaced by
the 3" molars, extraction of mandibular 2™ molars
was employed in this case." Comparing cases of
lower second molar extraction to those of premolar or
lower third molar extractions, Lin et al."* found that
lower second molar extractions gave more space for
the anterior teeth to move back to rectify anterior
crossbites. This makes it easier for a class I molar
relationship to be achieved and enables the eruption
of the third molars into the extraction space to ensure
that all eight premolars occlusally lock together,
enhancing stability'. However, the timing is crucial
when extraction of 2™ molars is being considered.
Good third molar alignment is more likely if the
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second molars are extracted before the third molar
roots are about one-third formed.” As in this case, the
authors have come up with a novelle method for
correcting mild skeletal class III malocclusions in
patients with average to reduced lower anterior facial
heights (LAFH) using the one couple system of
forces. The intrusion arch (with a tip-back bend
placed mesial to the molar) is ligated to a single point
between the lower central incisors or between the
lower central and lateral incisors. The posterior
section of the intrusion arch is passed through the
accessory tube on the molar bands and tightly
cinched back. The one-couple system produces a
pure intrusive force on the anterior segment and a
distal tip back (anticlockwise) moment, and an
extrusive force on the molars(posterior segment).
The distal tipping of the posterior segment is enough
to also tip the lower labial segment distally, thus
correcting the crossbite. A resin-bonded bridge was
fabricated by the restorative department to
temporarily replace the congenitally missing # 12.

At the end of the treatment, anterior crossbite was
corrected, Class I canine and molar relationship was
obtained, and space for tooth #12 was regained and
replaced by a prosthesis.

The orthopantomogram at the end of treatment
showed good root parallelism and no iatrogenic root
resorption. However, the alveolar bone was slightly
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blunted in the lower molar region.

The patient's profile was noticeably improved with
favourable treatment effects in cephalometric
analysis. SNA and ANB increased while SNB
decreased.

Interincisal angle, MMPA and LAFH increased
slightly. A positive Wits appraisal value was
obtained.

Afixed lingual retainer from 33-43 was bonded, and a
mandibular thermoplastic retainer was given to
maintain the achieved result. A maxillary Hawley
retainer was given for the maxillary retention. The
patient relocated abroad for further studies and thus
was lost to recall.

Conclusion

This class III case was successfully managed with the
one-couple system approach and extraction of lower
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The Spontaneous Correction of Anterior Cross Bite in an

Eleven-Year-Old Boy
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Abstract

Anterior cross-bite, a malocclusion affecting the alignment of upper and lower incisors, poses
significant challenges necessitating early diagnosis and intervention to mitigate potential
complications. This case study presents an eleven-year-old Nigerian boy exhibiting anterior cross-bite
involving teeth 11, 12,21, and 22, diagnosed as Angle's Class Il malocclusion on skeletal pattern 1. Of
particular interest was the spontaneous correction observed within six months. This unexpected self-
correction stands in contrast to conventional orthodontic patterns recommended in numerous studies,
including removable appliances, fixed bracket systems, and clear aligners. In conclusion, this case
study underscores the significance of early diagnosis and intervention in anterior cross-bite cases
while shedding light on the rare occurrence of spontaneous correction, potentially attributable to

distinct physiological factors in individual cases.
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Introduction

arly diagnosis and treatment planning of

children with orthodontic needs require

skilled efforts of dental practitioners, most
especially orthodontic specialists." Anterior cross-
bite is a type of malocclusion involving the reverse
relationship of the upper and lower jaws.” Anterior
cross-bite is seen when one or all maxillary (upper)
incisors bite on the lingual side of the mandibular
(lower) teeth, causing a functional shift of the jaws.’

Numerous factors have been linked to causing
anterior crossbite; which include a lingual eruption
path of the maxillary anterior incisors; trauma to the
primary incisor resulting in lingual displacement of
the permanent tooth germ; supernumerary anterior
teeth causing crowding, retained deciduous teeth and
oral habits such as tongue thrusting. **
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Onyeaso et al found out that the prevalence of reverse
bite was 11.9% in the Lagos and Ibadan Nigerian
communities.” The prevalence of anterior cross-bite
is 5.5% in the Calabar Nigeria sample population of
10—15-year-olds.” It is important to diagnose and
create a management plan early due to the
complications that can arise when left untreated.
Complications in aesthetic appearance, mastication,
speech, and possible soft/hard tissue trauma to oral
tissues are consequences of leaving this type of
malocclusion uncorrected. This relationship can be
seen in deciduous teeth or permanent teeth, and they
require orthodontic correction.’

Case Presentation

The patient was an eleven-year-old Nigerian boy who
presented at our facility with his parents. In his
words, he said, “I want braces to arrange my teeth.”
His parents were concerned with his wrongly
positioned front teeth. His medical and dental
histories were non-contributory. The patient and
parents also reported no oral habits. On extraoral
examination, his face was symmetrical with
competent and full lips as seen in Figure 1. Intraoral
examination revealed teeth 11, 12, 21, and 22 in
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anterior cross-bite as illustrated in Figure 2. The teeth
present in the oral cavity were 11, 12, erupting 13, 14,
55,16, 21, 22, 63, 24, 65, 26, 31, 32, 33, 74, 75, 36,
41,42,43, 84,85 and 46 as shown in Figure 3.

The patient was in mixed dentition and all other teeth
appeared to be in regular positions. Panoramic
radiographic examination also showed all permanent
teeth erupting normally, as seen in Figure 4. A
diagnosis angle's class III malocclusion on skeletal
pattern 1 complicated by anterior cross-bite was
made. The patient also had a reverse overjet of 3mm,
and the overbite was normal.

Teeth 11 and 21 still had open apices and early
orthodontic treatment may result in short roots'.
Also, teeth 34 and 44 were erupting, and the
orthodontic team decided to review the patient after
six months before orthodontic treatment. The patient

Spontaneous correction of anterior cross bite

was also asked to do a routine prophylaxis cleaning
(scaling and polishing). After six months, the patient
returned for review, and it was found that the cross-
bite was completely corrected without intervention,
as seen in Figure 5. At this presentation, the teeth
present in the oral cavity were, 11, 12, 21, and 22 in
anterior cross-bite as illustrated in Figure 2. The teeth
present in the oral cavity were 11, 12, 13, 14, erupting
15, 16, 21, 22, 63, 24, 25, 26, 31, 32, 33, 34, 75, 36,
41,42, 43, erupting 44, 85 and 46 as shown in Figure
6. The patient also appeared to smile more
enthusiastically as seen in the facial profile photos
shown in Figure 7.

Since we had no further plan to intervene, the team
decided not to do any intraoral digital scans or study
models. We asked the patient's parents to present for
follow-up after an additional 6 months to monitor his
occlusion.

Figure 2.1 Enlarged Intraoral Centre Image.

West Afr J Orthod. Vol. 12 No. 1 June, 2023

35



Babalola A et al Spontaneous correction of anterior cross bite

Figure 4. Orthopantomogram taken at initial presentation

Figure 6. Six months Update Intraoral photographs.
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Spontaneous correction of anterior cross bite

Figure 7. Intraoral Occlusal Photos 6 months after Follow-up

Discussion

Multiple studies have shown various ways in which
anterior cross-bites can be corrected. Removable
appliances fixed or, more recently, clear aligners are
all viable methods of correction' . Also, few studies
have reported spontaneous or self-correction of the

condition after months of follow-up™".

The condition can be skeletal or dental in origin. The
lateral cephalometric radiograph as shown in Figure
8, shows that it was more of a dental-related condition
which also corroborates the self-correcting nature.
The cephalometric radiograph was taken at the
second presentation to properly assess the
relationship of the incisors to the jaws which was now
deemed satisfactory. This sagittal problem did not
accompany a traverse or vertical component. It was,
however, important to closely monitor or possibly
intercept in phases to prevent occlusal wear or
gingival damage".

The tongue could have propelled the maxillary
incisors into normal occlusion as also reported by

West Afr J Orthod. Vol. 12 No. 1 June, 2023

Mok et al’. In this case, the erupting canines and
premolars could have given the needed
clearance/space for this to occur.

Figure 8. Lateral Cephalometric Radiograph
showing a Class 1 skeletal Pattern after 6 months.
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Conclusion

This case study not only emphasized the importance
of early diagnosis and intervention in anterior cross-
bite but also shed light on the rare occurrence of
spontaneous correction, possibly attributed to
physiologic tongue push on the maxillary incisors.
We have also shown the importance of proper records
and follow-up so as to compare orthodontic visits at
intervals.

Data availability

Every data concerning this case is available upon
request to the corresponding author of the
manuscript.
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