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Abstract

Artificial Intelligence (AI) 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 (AI) in orthodontic practice has revolutionized the way orthodontists 
diagnose, plan treatments, and monitor progress, leading to more efficient and accurate outcomes.  AI is being applied in the 
evolution of Intelligent Aligner Systems, Robot-Assisted Orthodontics, AI-Enhanced Bracket Placement, Adaptive 
Orthodontic appliances and others.
AI 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 AI technology is embraced.
The limitations of AI 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 AI into orthodontic practice holds immense potential for enhancing treatment outcomes, 
improving efficiency, and strengthening patient engagement. The decision to embrace AI 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

 

Artificial Intelligence in Orthodontics

a bErnest MA , Traore-Shumbusho A

as a game-changer for orthodontists by significantly 
enhancing their ability to design individualized 
treatment plans. This transformative technology 
considers a multitude of crucial factors such as tooth 
movement, occlusion, and aesthetics, resulting in 
treatment plans that are not only more efficient but 

2
also tailored to the unique needs of each patient . 
With the advent of AI, the days are gone of one-size-
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 

3.4treatment.  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 AI can significantly enhance the efficiency of 
clinical orthodontic practice. Several commercially 
available AI-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  Amachines to work like humans. AI 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 

1
ability.   It is a 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. AI-driven software is emerging 
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multisource three-dimensional data, artificial 
4

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 

5adequate 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 

6pioneering 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.

of AI algorithms, computing capabilities and the 
growing availability of datasets, the scope of AI 
applications in orthodontics is expanding, 
accompanied  by  cont inuous  performance 
improvement.  

A New 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 

3
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 

Figure 1
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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. In recent years, with 
the advancement of AI, numerous studies have been 
conducted using cephalometric analysis, the 
reproducibility, efficiency, and accuracy of which are 
c o n t i n u o u s l y  b e i n g  e n h a n c e d  N o t a b l y, 
cephalometric analysis has emerged as the most 
extensively explored domain of AI applications in 
orthodontics.
There have almost been no statistically significant 
differences between humans' gold standard and the 
AI's predictions. Differences between the two 
analyses do not seem to be clinically relevant. The AI 
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 AI into 
dentistry, in particular orthodontics, satisfying 

10
medical requirements.

AI use in 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 

11not 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 

12
99.99% .  The development of digital technology has 
significantly facilitated the adoption of 3D intraoral 

Applications of Artificial Intelligence

AI in 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 

2
and upper-airway patency.  Automated Image 
Analysis and Computer-Aided Diagnosis are also 
included.

AI  in  the  ident ifica t ion  o f  anatomica l 
/pathological structures and decision support for 
extraction.
One of the most remarkable aspects of AI 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 

6changes.  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 AI 
model showed an accuracy of 97.97% for extraction 
and non-extraction decision-making in borderline 

8complex cases.

AI i n 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 

9 
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
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a more comprehensive type of cases, especially more 
borderline cases, which holds the promise of 
enhancing AI'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, AI 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-

13
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 Outcomes
In conclusion, the use of AI in orthodontic practice 
has revolutionized the prediction of treatment 
outcomes. By analyzing large datasets and training 
on thousands of cases, AI 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, AI can assist 
in treatment planning by simulating different 
scenarios and predicting their outcomes, allowing 
orthodontists to select the most effective treatment 
strategies. As AI 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 
AI 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 

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 AI 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. 
AI can contribute to reducing the likelihood of 
incorrect tooth extraction protocols.

 Decision Making for Orthognathic Surgery 
Overall, AI has made some progress in decision- 
making for orthognathic surgery. However, there is 
still a need for further improvement in incorporating 

Artificial Intelligence in Orthodontics
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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. AI can aid in 
classifying and categorizing these images, thereby 
enhancing the efficiency of clinical practice.

AI in Patient Management
AI is significantly improving patient engagement and 
compliance. AI-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 

8
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.

AI in Administrative Process in Orthodontics
AI'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. 

AI in Mini Implant Placement
 AI 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 

14
mini implants.

processes that are the cornerstone of a satisfactory 
treatment outcome, such as a tooth extraction plan 
and the possibility of surgical interventions. AI is 
expected to assist orthodontists, especially those 
inexperienced in making correct decisions.  
The use of AI 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 AI 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 
c o m p r e h e n s i v e  t r e a t m e n t  p l a n s .  T h i s 
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 AI 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 AI in orthodontic practice. By 
harnessing the power of AI 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

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

Ernest MA & Traore-Shumbusho A



3.  Cenzato N. ,  Nobil i  A. ,  Maspero C. 
Prevalence of Dental Malocclusions in 
Different Geographical Areas: Scoping 
Review. Dent. J. 2021;9:117. 

4. Borzabadi-Farahani A., Borzabadi-Farahani 
A., Eslamipour F. The relationship between 
the ICON index and the dental and aesthetic 
components of the IOTN index. World J. 
Orthod. 2010; 11:43–48. 

5.  Bianchi, J., Mendonca, G., Gillot, M., Oh, H., 
Park, J., Turkestani, N. Al, Gurgel, M., & 
Cevidanes, L.  Three-dimensional digital 

References

1.  Kulikowski, C.A. An Opening Chapter of the 
First Generation of Artificial Intelligence in 
Medicine: The First Rutgers AIM Workshop, 
June 1975. Yearb. Med. Inform. 2015, 10, 
227–233. 

2.  Siddiqui, T. A., Sukhia, R. H., & Ghandhi, D. 
Ar t ific ia l  in t e l l igence  in  den t i s t ry, 
orthodontics, and Orthognathic surgery: A 
literature review. JPMA. The J Pakis Med. 
Assoc., 2022;72  (2), S91–S96. 

ARTIFICIAL INTELLIGENCE
ORTHODONTICS

Clinical Assistance Orthodontic Diagnosis

Patient Management Patient Data Collecting Treatment Planning

Voice Recognition Cephalometric 
Photographic Measurements Treatment Simulation

Database Building Growth Estimation Appliance Production

Facial Analysis

Orthodontic Treatment

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

challenges that orthodontists need to be aware of 
when utilizing AI in their practice. By understanding 
these limitations, orthodontists can harness the 
benefits of AI while making informed decisions and 
providing the best possible care to their patients.

Conclusion
There is growing interest worldwide in AI, Nigeria 
inclusive. It is a rapidly advancing modality in 
Orthodontics which is enhancing patient care and 
management. Soon, AI will become an integral part 
of Orthodontic analysis and treatment planning.  AI 
can offer many benefits for healthcare in Nigeria, 
such as: Improving the quality and accuracy of 
diagnosis and treatment by using data-driven and 
evidence-based methods. And reducing the cost and 
time of healthcare delivery by automating tasks and 
optimizing processes.

Limitations And Future Perspectives
Currently, AI 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 AI to aid in preventing these 
issues could be a potential area for future 
development. As clinical data continues to grow and 
AI computing power improves, there is no doubt that 
AI 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 

Artificial Intelligence in Orthodontics

West Afr J Orthod. Vol. 12 No. 1 June, 2023 9

Ernest MA & Traore-Shumbusho A



10

orthodontics : Evaluation of a fully automated  
cephalometric analysis using a customized 
convolutional neural network. J. Orofac. 
Orthop 2020. 81(1), 52–68. 

11.  Ferlito T, Hsiou D, Hargett K, Herzog C, 
Bachour P, Katebi N, Tokede O, Larson B, 
Masoud MI. Assessment of artificial 
intelligence–based remote monitoring of clear 
aligner therapy: A prospective study. 
American Journal of Orthodontics and 
Dentofacial Orthopedics. 202. 1;164(2):194-
200.

12.   Liu, J.; Zhang, C.; Shan, Z. Application of 
Artificial Intelligence in Orthodontics: 
Current State and Future Perspectives. 
Healthcare 2023, 11(20), 2760  

13.  Harold D. Kesling. The diagnostic setup with 
consideration of the third dimension. Am. J 
Orthod. 1956, 42 (11), 740-748. 

14.  Tao, T., Zou, K., Jiang, R., He, K., He, X., 
Zhang, M., Wu, Z., Shen, X., Yuan, X., Lai, 
W., & Long, H.  Artificial intelligence-
assisted determination of available sites for 
palatal orthodontic mini-implants based on 
palatal thickness through CBCT. Orthod. & 
Craniofac. Res. 2023, 26(3), 491–499.

 

applications for implant space planning in  
orthodontics: A narrative review.  J World Fed  
Orthod. 2022, 11(6):207-215. 

6.  Shimizu Y, Tanikawa C, Kajiwara T,  
Nagahara H, Yamashiro T. The validation of 
orthodontic artificial intelligence systems that 
perform orthodontic diagnoses and treatment 
planning. Eur J Orthod. 2022.16;44(4):436-
444. 

7. William R. Proffit, Henry Fields, Brent 
Larson, David M. Sarver. Contemporary 
Orthodontics.2018, 6th Edition.2 ISBN: 
9 7 8 0 3 2 3 5 4 3 8 7 3 . e B o o k  I S B N : 
9780323543880

 8.   Kapoor, S., Shyagali, T. R., Kuraria, A., 
Gupta, A., Tiwari, A., & Goyal, P. An artificial 
neural network approach for rational 
decision-making in borderline orthodontic 
cases: A preliminary analytical observational 
in silico study. J. Orthod. 2023 50(4) 439–448. 

9.  Subramanian, A. K., Chen, Y., Almalki, A., 
Sivamurthy, G., & Kafle, D.  Cephalometric 
Analysis in Orthodontics Using Artificial 
Intelligence-A Comprehensive Review. 
BioMed Res. Inter., 2022,

10.  Kunz, F., Stellzig-Eisenhauer, A., Zeman, F., 
& Boldt,  J.  Artificial intelligence in 

Artificial Intelligence in Orthodontics

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

Ernest MA & Traore-Shumbusho A



11

Malocclusion is an abnormal jaw relationship, it has 

been reported as the second most common dental 
5

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. 

Introduction

ral habits are repetitive patterns of behaviour O 1
involving the oral cavity.  These are 
frequently encountered in dental practices 

and are regarded as a developmental trait until the age 
2

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 

3,4child.  These habits include activities such as digit 
sucking, tongue thrusting, mouth breathing, nail 

2
biting, lip sucking and bruxism.

Abstract
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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:  A majority 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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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). 

Univariate analysis was done to determine the response 

rate, proportions and frequencies. 

Results

A total of 228 medical professionals received 

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' 

sociodemographic characteristics are shown in Table 1. 

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      

Lagos State University Teaching Hospital 

(LASUTH). A total of 180 medical resident doctors 

were recruited for this study using convenience 

sampling. Consenting medical practitioners 

undergoing residency programs in LASUTH were 

included in this study. Dental resident doctors, allied 

health professionals, and non-consenting medical 

resident doctors were excluded from the study. 

Data collection was done using anonymous 

electronic questionnaires on Google Forms shared 

Table 1: Socio-demographic characteristics of respondents 

Variable                                       Frequency(n=180)                                Percentage

Bamgbose et al

34

104

41

1

52

125

3

37

73

57

11

Age group (Years)

20-30

31-40

41-50

>50

Gender

Female 

Male

Marital

Single

Married

Separated

Years of experience

≤5

6-10

11-15

>16

104

76

18.9

57.8

22.8

0.6

57.8

42.2

28.9

69.4

1.7

20.6

40.6

31.7

6.1

12

Knowledge and practice of oral habits in children
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Specialities 

Family medicine 

Internal medicine

Obstetrics and Gynaecology      

Paediatrics

Anaesthesia 

Ophthalmology

Radiology

General Surgery

Psychiatry 

Haematology 

ENT

Community medicine

Oncology

Orthopaedics

Emergency medicine

Surgical Emergency

Pathology

Nephrology

Urology

Public Health

CTSU

Behavioural medicine 

Concerning knowledge, respondents agreed that oral habits 
(42.3%), preterm and low birth weight (38.9%) as well as 
snoring and mouth breathing (45%) could predispose to 
malocclusion (Figure 1). Fewer respondents (33.3%) agreed 

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

57.8
42.3

65.6
33.3

61.1
38.9

54.4
45

45
54.4Snoring and mouth breathing with children predipose to 

malocclusion 

Long term breastmilk feeding and bottle feeding predisposing 
to oral habits

Preterm birth and low birth weight prediposing to malocclusion

Breastfeeding >6months predisposing to oral habits

Oral habits prediposing to malocclusion

No Yes

43.3
55.6

Prolonged pacifier use predisposing to open bite

Knowledge of Medical practitioner about oral habits in children

26

22

17

16

15

11

10

9

6

4

4

3

3

3

2

1

1

1

1

1

1

1

14.4

12.2

9.4

8.8

8.3

6.1

5.6

5.0

3.3

2.2

2.2

1.7

1.7

1.7

1.1

0.6

0.6

0.6

0.6

0.6

0.6

0.6
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that breastfeeding beyond six months may predispose to oral 
habits while 45% agreed that long-term bottle and breastfeeding 
may predispose to oral habits (Figure 1). 
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breathing and predisposing factors in children such as 

prolonged breastfeeding and bottle feeding, may 

cause the development of malocclusions in children. 
7

This is similar to findings reported by Maden et al  
8and 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 
7

Maden et al.  The low level of knowledge may be 

attributed to a lack of oral health competencies in the 
10,11 

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 
7findings reported by Maden et al  carried out in 

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 
6she 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 prac t ices  among medica l 

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 

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, 

74.4
25

80
19.4

66.7
30.6

35.6
51.7 

10.6
88.9 Do you have any patients you consult 

with paediatric dentistry?

Practice of Medical Practitioners towards oral habits in Children

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

 the paediatric dentist examination is performed?

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

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

Do you evaluate the oral functional habits 
of your patients?

No Yes

Figure 2: Respondents' practice about oral habits in children

Bamgbose et al Knowledge and practice of oral habits in children
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the majority of respondents refer patients with 
malocclusion or oral habits to a paediatric dentist 
(66.7%).
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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: 10.2%. The orthodontic bond bracket failure rate was Age and sex were significant predictors of bracket failure rate ( 

p-values of 0.001 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.

Orthodontic Bond Failure Rate using Light Cure Adhesive in a 

Tertiary institution in North Central Nigeria.

a b aErnest MA , Adeyemi MF , Sanni-Abdullahi SO

Introduction

he first and most popular bonding resins Tintroduced were the self-curing bonding 
1Systems , which consisted of two-paste-mix 

self-curing polymeric resin adhesives, invented in the 
1970s for direct bonding of attachments to etched 

2
enamel surface . In 1975, the no-mix self-cure 
adhesive was invented, this eliminated the 
clumsiness of the mixing steps in the two-mix 

3
system . The first single-paste ultraviolet light-curing 
adhesive was introduced in 1974, however, its use for 

orthodontic bonding was not first described until 
4

1979 . The evolution of the light source has been from 
bulky, corded halogen curing lamps to lightweight, 

5 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. 

Orthodontic treatment involves the bonding of an 
orthodontic bracket to the tooth using a variety of 
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 

6.   
the course of treatment In good clinical practice,  

7
orthodontic bond failure should not exceed 6% . 
However, an incidence of 0.6 – 28.3% has been 

8reported 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 

6.   ceases to be attached by the adhesive bond Failure 

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

TMOrthodontic 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  soft diet 
during the duration of the treatment because hard, 
large, and sticky pieces of food (nuts, crisps, chunky 

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 

7,8,9each time there is a bond failure . The overall 
treatment time is also lengthened and this may also 

,8,9
result in treatment fatigue . In addition, enamel 
fracture can occur as a result of orthodontic bracket 

10 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 

11,12,13with dietary and oral hygiene instructions  .  
There are also material-related factors like the type of 
etchant or adhesive used alongside the bracket 

11.  
properties

7,14,15,16  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 

15 17similar 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 

14technology .
Although there has been much research by adhesive-
manufacturing companies  regarding new 
advancement in adhesive technology in order to 

13reduce bond failure . Still, clinical studies are 
necessary in order to assess other contributory 

12,18
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. 
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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.

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 

Table 1. Distribution of participants by gender and age groups 

Variable                                        Frequency(n=180)                                 Percentage

Sex

Male

Female
Age groups

≤ 12

13 – 19

20 – 29

≥ 30

Mean ± SD

Age Range

41

60

37

39

19

6

16 ± 8.3

27 – 50

40.59

59.41

36.6

38.6

18.8

5.9

Table 2.  Gender Comparison of bracket failure

Sex                Frequency               Percentage             Bonded              Broken            Percentage

(n= 101) Brackets Brackets

Male

Female

Total

41

60

101

40.59

59.41

100.0

527

999

1526

69

86

155

13.1

8.6

10.2

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
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bonded using light cure composite, 155 (10.2%) failed, as 

shown in Table 2.

Orthodontic bond failure



Age Group               Frequency               Percentage             Bonded              Broken            Percentage

(n= 101) Brackets Brackets

Table 3. Comparison of bracket failure among the Age group

Failure rate

≤ 12

13 – 19

20 – 29

≥ 30

Total

37

39

19

6

101

36.6

38.6

18.8

5.9

100

359

692

367

108

1526

57

69

23

6

155

15.9       

10.0

6.3

5.6

10.2

This indicates that there was statistically significant difference 
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

Male

Total broken

0           1           2           3           4           5           6           8           9           12           Total

17        11           3           0          6           2           1           0           0            1               41

0          11          6            0         24        10          6           0           0           12              69

Overall 

Female

Total broken

24         14         10           7          1           2          0           1           1             0              60

   0          14         20          21         4          10         0           8           9             0              86

0          25         26          21        28         20         6           8           9            12           155

In Table 4, seventeen (17) out of forty-one (41) patients 

did not break any brackets while twenty-four (24) 

0          1           2           3           4           5           6           8           9           12           Total

Table 5. Distribution of the number of brackets broken based on age groups

Age groups

≤ 12

Broken

13 – 19

18         7           3           3           3           1           1           0           0            1

0          7           6           9          12          5           6           0           0           12              57

14         7            7          3           4           3           0           1            0           0

West Afr J Orthod. Vol. 12 No. 1  June, 202320
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p-value = 0.001
rate was highest in the age group under 12 years and 
progressively decreased as the age increased as see in Table 3

out of sixty (60) female patients did not break any bracket 

at all.

Orthodontic bond failure



Broken

20 – 29

Broken

≥ 30

Broken

Total broken

0         7           14         9          16         15          0           8            0           0                69

7          9           1          1            0           0          0           0             1           0

0          9           2          3            0           0          0           0             9           0                23

2          2           2          0             0           0          0           0             0           0

0           2          4           0             0           0         0            0             0           0                 6

0           25        26         21           28         20        6            8             9          12            155

Table 5 shows the distribution of broken brackets 

according to age with age group 13-19 years having the 

greatest number of broken brackets followed by under 12 

Figure 1: Number of bond failures based on gender. Females had lower bracket failure.
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Table 6. Analysis of location of bond failure in male and female 

Location                                 Gender                    χ²               p-value     Odd ratio            95 % C I
Tooth Type                                Male     Female 

(%)(%)

Upper right central incisor

Upper lateral Incisor

Upper right canine

Upper right first premolar

6 (85.7)

5 (62.5)

2 (50.0)

2 (50.0)

1 (14.3)

3 (37.5)

2 (50.0)

2 (50.0)

6.350

1.729

0.153

0.153

0.012

0.189

0.696

0.696

10.114

2.639

1.487

1.487

1.169 – 87.519

0.594 – 11.720

0.201 – 11.006

0.201 – 11.006
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years age group  though in percentage  the group has the 

greatest percentage of broken brackets.
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Location                                Age Group               χ²               p-value     Odd ratio            95 % C I
Tooth Type                                

Upper right central incisor

Upper lateral Incisor

Upper right canine

Upper right first premolar

Upper right second premolar

Upper central left incisor

Upper left incisor

Upper left canine

Upper left first premolar

Upper left second premolar

Lower central right incisor

Lower lateral right incisor

Lower  right canine

Lower  right first premolar

Lower  right second premolar

< 20            ≥ 20

 (%)  (%)

7 (100.0)

8 (100.0)

4 (100.0)

4 (100.0)

20 (87.0)

11 (84.6)

6 (100.0)

3 (100.0)

5 (71.4)

17 (77.3)

4 (80.0)

4 (80.0)

5 (100.0)

2 (33.3)

11 (64.7)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

3 (13.0)

2 (15.4)

0 (0.0)

0 (0.0)

2 (28.6)

5 (22.7)

1 (20.0)

1 (20.0)

0 (0.0)

4 (66.7)

6 (35.3)

2.474

2.858

1.370

1.370

2.192

0.703

2.098

1.017

0.059

0.062

0.064

0.064

1.730

6.017

1.220

0.116

0.091

0.242

0.242

9.139

0.402

0.147

0.313

0.808

0.803

0.801

0.801

0.188

0.014

0.269

1.362

1.368

1.347

1.347

2.619

1.946

1.357

1.342

0.810

1.153

1.333

1.333

1.352

0.142 

0.536

1.206 – 1.539

1.209 – 1.547

1.198 – 1.515

1.198 – 1.515

0.707 – 9.705

0.401 – 9.448

1.203 – 1.530

0.196 – 1.507

0.147 – 4.459

0.377 – 3.528

0.142 – 12.518

0.142 – 12.518

1.201 – 1.523

0.024 – 0.829

0.175 – 1.640

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

Males have higher bond failure compared to female in brackets 
bonded on the upper right and left central incisors with a 

Upper right second premolar

Upper central left incisor

Upper left incisor

Upper left canine

Upper left first premolar

Upper left second premolar

Lower central right incisor

Lower lateral right incisor

Lower  right canine

Lower  right first premolar

Lower  right second premolar

Lower  central left incisor

9 (39.1)

9 (69.2)

3 (50.0)

2 (66.7)

3 (42.9)

8 (36.4)

2 (40.0)

3 (60.0)

2 (40.0)

1 (16.7)

4 (23.5)

3 (75.0)

14 (60.9)

4 (30.8)

3 (50.0)

1 (33.3)

4 (57.1)

14 (63.6)

3 (60.0)

2 (40.0)

3 (60.0)

5 (83.3)

13 (76.5)

1 (25.0)

0.026

5.074

0.234

0.873

0.016

0.209

0.001

0.821

0.001

1.514

2.468

2.044

0.871

0.024

0.629

0.351

0.899

0.648

0.978

0.365

0.978

0.218

0.116

0.153

0.924

3.938

1.500

3.026

1.105

0.797

0.974

2.289

0.974

0.275

0.391

4.658

0.357 – 2.392

1.122 – 13.817

0.287 – 7.827

0.265 – 34.516

0.234 – 5.221

0.300 – 2.116

0.156 – 6.104

0.365 – 14.349

0.156 – 6.104

0.031 – 2.446

0.118 – 1.298

0.467 – 46.440

Lower  left lateral incisor

Lower left canine

Lower  left first premolar

Lower  left second premolar

1 (25.0)

2 (40.0)

0 (0.0)

2 (33.3)

3 (75.0)

3 (60.0)

4 (100.0)

4 (66.7)

0.420

0.001

2.846

0.139

0.517

0.978

0.092

0.709

0.475

0.974

1.732

0.718

0.048 – 4.733

0.156 – 6.104

1.461 – 2.054

0.125 – 4.115
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statistically P value of 0.012 and 0.024 respectively while in the 
posterior segment as seen in Table 6. 



Lower  central left incisor

Lower  left lateral incisor

Lower left canine

Lower  left first premolar

Lower  left second premolar

4 (100.0)

3 (75.0)

4 (80.0)

3 (75.0)

4 (66.7)

0 (0.0)

1 (25.0)

1 (20.0)

1 (25.0)

2 (33.3)

1.370

0.001

0.064

0.001

0.252

0.242

0.991

0.801

0.991

0.616

1.347

0.986

1.333

0.986

0.639

1.198 – 1.515

0.098 – 9.933

0.142 – 12.518

0.098 – 9.933

0.110 – 3.718

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

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 
20,23,24,25adults.  This can be attributed to increased 

self-consciousness and self-motivation in adults 

while undergoing orthodontic treatment when 
26,27compared to children and adolescents.  However, 

28the 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 of 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 

in the older age group.

This finding agrees with that of previous studies 
20,29,30carried out in Nigeria  which reported that males 

have a higher failure rate for brackets. A Nigerian-
24based study by Moninuola and Ernest et al  reported 

the bracket failure rate in males as 26.2% and in 
30females 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 
31previous study in Europe  with males having a 2.4 

times greater chance of bracket failure than females. 

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 
19Galindo et al  in which the failure rate was 11.3% 

20after a study duration of eleven months. Le et al  had 

also reported a value of 11.3%. However, O'Brien et 
21 22al  and Millet et al  reported a relatively much lower 

19bracket failure rate, O'Brien et al  reported a failure 

rate of 3.9%, following a study duration that lasted 
22through 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 
19,20 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 
21study, Okeke et al  recorded a failure rate of 7.8%, 

21which 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 
22West, 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 
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significantly higher bracket failure than patients lower than 
twenty years with a p-value of 0.014. 



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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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 
24,32,33males.  Other possible explanations are that 

males engage more in physical activities which can 
34predispose 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 
3 5brackets.  Notwithstanding the  findings, 

contradictory results have been reported in which 

females were reported as having more bracket 
19,24,26failures.  This is similar to the report from several 

27,31,32,33,34,36studies  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 

5. Tavas MA, Watts DC. Bonding of orthodontic 

brackets by trans-illumination of a light activated 

composite: an in vitro study. Br J Orthod. 1979; 

6:207–208. 

6. Reis A, Santos JE, Loguercio AD, Bauer JRO. 

Eighteen-month bracket survival rate: conventional 

versus self-etch adhesive. Eur J Orthod. 2008; 

30:94-99. 

7. Brown K. The impact of bonding material on 

bracket  fa i lure .  Vi ta l .  2009;6 (4) :28-30 

doi:10.1038/vital1039.

8. Almosa N. Zafar H. Incidence of orthodontic 

brackets detachment during orthodontic treatment: 

a systematic review. Pakistan journal medical 

References

1. Markovic E, Glisic B, Scepan I, Markovic D, 

Jokanovic V. Bond strength of orthodontic 

adhesives. Metal J Metall 2011; 14:78-88. 

2. Manuel T, Raquel O, Estrella O, Alejandro R, 

Blanca H, Franklin G. Bond Strength of Orthodontic 

Brackets Using Different Light and Self-Curing 

Cements. Angle Orthod. 2003;73: 56-63. 

3. Turkkahraman HT, Adanir N, Gungor AY, Alkis H. 

In vitro evaluation of shear bond strengths of 

colour-change adhesives Eur J Orthod. 2010; 32: 

571–574.

4. Gange P. The evolution of bonding in orthodontics. 

Am J Orthod Dentofacial Orthop. 2015;147: 56-63. 

West Afr J Orthod. Vol. 12 No. 1  June, 202324

Ernest MA et al Orthodontic bond failure



Dent. Orthop. 1998; 113: 271-275.

20. Le PT, Weinstein M, Borislow AJ, Braitman LE. 

Bond failure and decalcification: A comparison of a 

cyanoacrylate and a composite resin bonding 

system in vivo. Am J Orthod Dent. Orthop. 2003; 

123:624-627

21. O'Brien KD, Read MJF, Sandison RJ, Roberts CT. 

A visible light-activated direct bonding material: an 

in-vivo comparative study. Am J Orthod 

Dentofacial Orthop. 1989; 95: 348-351.

22. Millett DT, Hallgren A, Cattanach D, McFadzean 

R, Pattison I, Robertson M, Love J. A 5-year clinical 

review of bond failure with a light-cured resin 

adhesive. Angle Orthod. 1998; The Angle 

Orthodontist. Vol. 68 No. 4 1998. 355. Page 6.

23. Okeke AC1*,  Folaranmi N2,  Utomi IL3 

Orthodontic Bracket Failure Rates in South-Eastern 

Nigeria ARC JDS. 2021; 6(1):29-36. DOI: 

https://doi.org/10.20431/2456-0030.0601005

24. Moninuola AE, daCosta OO, Isiekwe MC. A review 

of orthodontic bond failure using a chemical cure 

adhesive. Odontostomatol Trop 2010; 33:35-40.

25. Rachala MR, Yelampalli MR. Comparison of shear 

bond strength of orthodontic brackets bonded with 

light emitting diode (led). Int J Orthod Milwaukee. 

2010; 21:31-35

26. Rasool G, Raza HA, Afzal F, Ijaz W, Shah SS. 

Frequency of bracket breakage and bond failure in 

patients undergoing fixed orthodontic treatment at 

Khyber College of Dentistry, Peshawar. Pak Oral 

Dent J 2013; 33:299-302.

27. Aikins EA, Ututu C. An audit of bonding failure 

among orthodontic patients in a tertiary hospital in 

South-South Nigeria. Int J Orthod R Millett DT, 

Gordon PH. A 5-year clinical review of bond failure 

with a no-mix adhesive (Right on). Eur J Orthod. 

1994; 16:203-211

28. Sukhia HR, Sukhia RH, Mahar A. Bracket 

debonding and breakage prevalence in orthodontic 

patients. Pak Oral Dent J. 2011;31:73-77 Rehabil. 

2017; 8:91-95.

29. Ogbonna CM. A comparative evaluation of two 

orthodontic bonding systems [Unpublished 

dissertation]. West African College of Surgeons; 

2018.

30. Murfitt PG, Quick AN, Swain MV, Herbison GP. A 

s c i e n c e s . 2 0 1 8 : 3 4  ( 3 ) : 7 4 4 -

750.doi;10.12669/pjms.343.150012. 

9. Natheer AR. Orthodontic bracket failure rate; a 

comparative clinical study between light-cured and 

chemically cured (no mix) bonding systems. J Bagh 

Coll. Dentistry 2012; 24:137-139. 

10. Cook A. Curing  lights–are  you  contributing 

 t o  y o u r  b o n d  f a i l u r e  r a t e ? 

http://www.andreacookconsulting.com/new

sletter archives/2010 07/

 Chen CS, Hsu ML, Chang KD, Kuang SH, Chen 

PT, Gung YW. “Failure analysis: enamel fracture 

after debonding orthodontic brackets,” Angle 

Orthod. 2008; 6:1071–1077. 

11. Aljubouri YD, Millett DT, Gilmour WH. Six and 12 

months' evaluation of a self-etching primer versus 

two-stage etch and prime for orthodontic bonding: a 

randomized clinical trial. Eur J Orthod. 2004: 

26:565–571. 

12. Vasudevan A, Antony V, Francis P,Parayaruthottam 

P, Shaloob M, TP MH.Influence of Patient Attitude 

on Bracket FailureRate: A Prospective Study. J Ind 

Orthod Soc. 2021:1;1-7 

13. Chen CS, Hsu ML, Chang KD, Kuang SH, Chen 

PT, Gung YW. “Failure analysis: enamel fracture 

after debonding orthodontic brackets,” Angle 

Orthod. 2008; 6:1071–1077. 

14. Krug AY, Canley RS. Shear bond strengths using an 

indirect technique with different light sources. J. 

Clin. Orthod. 2005; 39:485-487.

15. Newman GV, Synder WH, Wilson CE Jr. Acrylic 

adhesives for bonding attachments to tooth 

surfaces. Angle Orthod 1968; 38: 12-18.

16. Bherwani A, Fida M. Bond failure with a No- Mix 

Adhesive System. Angle Orthod. 2008;78:545-548. 

17. Bishara SE, Laffoon JF, VonWald L, Warren J. The 

effect of repeated bonding on the shear bond 

strength of different orthodontic adhesives. Am J 

Orthod Dentofacial Orthop. 2002; 121: 521-525.

18. Trimpeneers LM, Dermaut LR. A clinical trial 

comparing the failure rates of two orthodontic 

bonding systems. Am J Orthod Dentofacial Orthop. 

1996; 110:547-550.

19.  Galindo HRA, Sadowsky PL, Vlachos CH, 

Jacobson A, Wallance D. An in-vitro comparison 

between a visible light-cured bonding system and a 

chemically cured bonding system. Am J Orthod 

West Afr J Orthod. Vol. 12 No. 1 June, 2023 25

Ernest MA et al Orthodontic bond failure

http://www.andreacookconsulting.com/newsletter%20archives/2010%2007/
http://www.andreacookconsulting.com/newsletter%20archives/2010%2007/


with a conventional acid etching and self-etching 

primer. Angle Orthod. 2006; 76:119-122.

34. Elekdag-Turk S, Cakmak F, Isci D, Turk T. 12-

month self-ligating bracket failure rate with a self-

etching primer. Angle Orthod. 2008; 78: 1095-

1100. 

35. Umeh OD, Eniola AS, Ndukwe AN. A 3-year audit 

of the failure rate of first molar buccal tubes among 

orthodontic patients in a Nigerian population. Niger 

J Med 2021;30:205-209.

36. Linklater R, Gordon P. Bond failure patterns in 

vivo. Am J Orthod Dentofacial Orthop. 2003; 

123:534–539

randomized clinical trial to investigate bond failure 

rates using a self-etching primer. Eur J Orthod. 

2006; 28: 444-449.

31. Al Duliamy MJ. The effect of oral hygiene status on 

the bond failure rate of the orthodontic bracket: An 

in-vivo clinical study. J. Dent. Res. 2018; 5: 1-12

32. Adolfsson U, Larsson E, Ogaard B. Bond failure of 

a no-mix adhesive during orthodontic treatment. 

Am J Orthod Dentofacial Orthop. 2002;122: 

277-281. Elekdag-Turk S, Isci D, Turk T, Cakmak 

F. Six-month bracket failure rate evaluation of self-

etching primer. Eur J Orthod. 2008; 30; 211- 216.

33. Pandis N, Polychronopoulos A, Eliades T. Failure 

rate of self-ligating and edgewise brackets bonded 

West Afr J Orthod. Vol. 12 No. 1  June, 202326

Ernest MA et al Orthodontic bond failure



Abstract

Introduction

he congenital absence of one or more Tpermanent 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 

2incisors . It may be unilateral or bilateral and is more 
frequently seen in females.
The management of congenitally missing lateral 
incisors usually requires a multidisciplinary 

2approach . T reatment aims to establish a functional 
3

and an esthetic occlusion . Two main treatment 
options are generally employed: either space is 
opened up for the prosthetic replacement of the 

4missing 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 

5
colour of the canine are considered . According to 

5Paduano 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 

6combination of both . Pseudo class III relationship 
may occur in n ormal skeletal jaw relationship with 
reverse overjet as a result of centric relation 

6
(CR)–centric occlusion (CO) discrepancy .
Dental Treatment modalities used in managing class 
III 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 

7,8
problem and patient preference .
  The  p resen t  case  r epor t  desc r ibes  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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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.

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. 
T h e r e  w a s  n o  a b n o r m a l i t y  w i t h  t h e 
temporomandibular joints, and the oral soft tissues 
were healthy.

                 Figure 1: Pretreatment photographs of the patient

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 )

SNA

SNB

ANB

UIMXP

LIMd

I-I Angle

MMPA

LAFH

Wits

085.18

0
89.05

0-3.87

0
135.24

092.35

0111.69

0
20.72

55.73%

-7.23mm

085.18

085.90

0
1.84

0
123.01

093.28

0117.96

0
25.75

56.81%

0.95mm

+2.56

-3.15

+5.41

-12.23

+ 0.93

+6.27

+5.03

+1.08

+8.18

0 89  (+/-4)

0 
83 (+/-4)

0
5 (+/-2)

0121 (+/-8)

099 (+/-8)

0
114 (+/-6)

0
28 (+/-12)

57% (+/-2)

4mm (+/-3)

SAGITTAL

DENTAL

VERTICAL
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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 

nd
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 1mm 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 

rd
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.

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 1mm 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 

nd
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 

      
 

                                  

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

second molars are extracted before the third molar 
12roots 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 

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. A lthough maxillary diastemas are 
a common aesthetic complaint in some races, in some 

9, 1 0African cultures, it is seen as a sign of beauty.  

nd Though many orthodontists are critical with 2  molar 
extractions as they are noted to be poorly replaced by 

rd ndthe 3  molars, extraction of mandibular 2  molars 
11

was employed in this case.  Comparing cases of 
lower second molar extraction to those of premolar or 

11, 6
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, 

11
enhancing stability . However, the timing is crucial 

ndwhen extraction of 2  molars is being considered. 
Good third molar alignment is more likely if the 
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second molars. R emarkable soft-tissue change and 
skeletal changes were achieved. The one-couple 
force system is often employed in the Department of 
Orthodontics and Paedodontics to treat mild to 
moderate class III patients with average to reduced 
facial proportions with reverse overjet. This has the 
advantage that premolars are left intact, and in cases 
where the third molars are erupted at the time of 
treatment, they are extracted instead of the second 
molars. The interdisciplinary approach in managing 
this patient ensured good occlusion, aesthetic smile, 
and long term stability. 
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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.
A fixed 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 w ith the 
one-couple system approach and extraction of lower 
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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 III 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.

Keywords: Anterior Cross-Bite, Malocclusion, Spontaneous, Correction.
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a a  a a  a
 Babalola A , Shubhita S  , AgrawalN  , Nwadiani A ,  Traore-ShumbushoA

Onyeaso et al found out that the prevalence of reverse 
bite was 11.9% in the Lagos and Ibadan Nigerian 

7communities.  The prevalence of anterior cross-bite 
is 5.5% in the Calabar Nigeria sample population of 

8
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 

9
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 

Introduction

arly diagnosis and treatment planning of Echildren with orthodontic needs require 

skilled efforts of dental practitioners, most 
1especially orthodontic specialists.  Anterior cross-

bite is a type of malocclusion involving the reverse 
2

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 
3

(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 

4–6
oral habits such as tongue thrusting. 
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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.

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 
10orthodontic 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 

Figure 1 Showing Facial Profile of the patient (L-R Lateral, Frontal Smile and Frontal views)

Figure 2. Intraoral Images at Presentation 

Figure 2.1 Enlarged Intraoral Centre Image.
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Figure 3 Intraoral Occlusal Photos at Initial Presentation

Figure 4. Orthopantomogram taken at initial presentation

Figure 5. Facial Profile on follow-up after 6 months

Figure 6. Six months Update Intraoral photographs.
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Figure 6.1 Enlarged 6 months Update Intraoral Centre Photograph

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

3Mok et al . In this case, the erupting canines and 
p remola r s  cou ld  have  g iven  t he  needed 
clearance/space for this to occur.

Discussion

Multiple studies have shown various ways in which 
anterior cross-bites can be corrected. Removable 
appliances fixed or, more recently, clear aligners are 

11–16
all viable methods of correction . Also, few studies 
have reported spontaneous or self-correction of the 

3,17condition 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 

18gingival damage . 

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

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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subject for giving viewpoints. These should not exceed 
1500 words. 

Notes, News and Events of Interest    
Announcements for conferences, symposia, meetings 
or courses may be sent for publication in advance. The 
announcements should provide title, date(s) and place 
of the event and contact address, telephone, and email 

Original Article
Original articles should report original research relevant 
to basic and clinical orthodontics including randomized 
trials, intervention studies,  studies of screening and 
diagnostic tests, cohort studies, cost effectiveness 
analyses and case control studies. While reporting 
randomized controlled trials (RCT), authors must 
attempt to be in conformity with the consolidated 
standards of reporting trial.     

(CONSORT) statements
Each manuscript should be accompanied with a  
structured abstract (divided into background, methods,  
results and conclusions) in no more than 250 words. 
Four to five key words to facilitate indexing should be 
provided in alphabetical order along with the abstract. 
The text should be divided in sections on introduction, 
methods, results, discussion and conclusion.
Acknowledgment section may be included where 
necessary. Number of tables and figures should be 
limited to the very relevant ones and may be 
compressed if necessary. The typical text length for 
such contributions is 2500-3 500 words (excluding title 
page, abstract, tables, figures, acknowledgments and 
references).

Brief Report
Short accounts of original studies are published as brief 
reports. The text should be divided into sections, i.e., 
abstract, introduction, methods, results and discussion.
Abstract should be of 100-150 words highlighting the 
aims, methods and main results along with 3-4 key 
words.     
The text should contain no more than 1500 words, 3 
illustrations or tables and up to 20 references, 
preferably recent publications.

Review Article
State-of-the-art review articles or systematic, critical 
assessments of literature are also published. Normally a 
review article on a subject already published in the West 
African Journal of Orthodontics is not accepted for a 
period of 3 years. 
The typical length for review articles is 2000-3000 
words, excluding tables, figures, and references. 
Authors submitting review manuscripts should include 
a structured abstract of around 200 words describing the 
need and purpose of review, methods used for selection,
extraction and synthesis of data, and main conclusions.    
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occur for other reasons, such as personal relationships, 
academic competition and intellectual passion. If any of 
the authors have accepted reimbursement for attending 
symposium, a fee for speaking, fee for organizing 
educational reach, funds for a member of the staff of 
consultation fees from an organization that may in: way 
gain or lose financially from the result of the study, 
review, editorial or letter, a competing interest would be 
deemed to exist. If any of the authors had been 
employed by an organization that may in any way gain 
or lose financially from the publication, or if any of 
them hold stocks or shares in such an organization, 
competing interest would be deemed to exist. If 
competing interest exists, the author(s) must disclose 
them while submitting the manuscript.

Abstract and Key Words
The second page should carry an abstract in case of 
original article (250 words), review article (200 words), 
brief report (100-150 words), and case report (50 
words),  respectively. For original article and reviews, 
the abstract should be structured as detailed earlier. For 
brief reports, the abstract should state the purpose of the 
study, basic methodology, main findings (giving specific 
data and statistical significance) and key conclusion(s). 
Below the abstract, authors should provide 3-5 key 
words for indexing; terms from the Medical Subject 
Headings (MESH) list of Index Medicus should be 
used. The basic structure of a paper follows the well 
known acronym IMRAD, which stands for Introduction 
(what questions was asked), Methods (how was it 

4
studied), Results (what was found) and Discussion .

Introduction  
The introduction must clearly state the question that the 
author(s) tried to answer in the study. It may be 
necessary to briefly review the relevant literature. 
Only cite those references that are essential to justify 
the proposed study.    

Materials and Methods 
The methods section should describe, in a logical 
sequence, how the study was designed (e.g., how 
randomization was done), carried out (e.g., how 
subjects were chosen or excluded, ethical 
considerations, accurate details of materials used, exact 
drug dosage and form of treatment, etc.) and data were 
analyzed (e.g., an estimate of the power of the study, 
exact test used for statistical analysis, etc.).
For standard methods, appropriate references are 
sufficient, but if standard methods are modified these 
should be clearly brought out. 

Authors should provide complete details of any new 
methods or apparatus used (manufacturer's name and 
address in parentheses).        
    
Ethics
When reporting experiments on human subjects, authors 
should indicate whether the procedures followed were in 
accordance with the ethical standards of the responsible 
committee on human experimentation (institutional or 
regional) and with the Helsinki Declaration of 1964, as 
revised in 2000.
They should indicate whether the study was approved 
by the Institutions' Ethical Committee, and whether 
informed consent was obtained from the study 
participants. They should not use patients' names, 
initials, or hospital numbers, especially in illustrative 
material. This journal reserves the right to reject a 
manuscript on ethical grounds, on the basis of 
recommendations of its "Ethical Committee", even if 
the research has been cleared by the institutional 
ethical committee. Moreover, when reporting 
experiments on animals, authors should indicate 
whether the institutional and national guide for the care 
and use of laboratory animals was followed.

Statistics
Authors should describe statistical methods with enough 
detail to enable a knowledgeable reader with access to 
the original data to verify the reported results. When 
possible, they meet to quantify findings and present 
them with appropriate indicators of measurement error 
or uncertainty (such as confidence intervals). Actual P 
values are provided rather than stating as just <0.05 or 
>0.05 etc. References for the design of the study and 
statistical methods should be to standard works when 
possible (with pages stated) rather than to papers in 
which the designs or methods were originally reported. 
Any general-use computer programs used should be 
specified and statistical terms, abbreviations, and most 
symbols be defined.   

Results 
This section should include only relevant, representative 
data and not all information collected during the study. 
Major findings should be presented clearly and 
concisely. Text, tables, and illustrations should be used 
sensibly while avoiding repeating in the text all the data 
depicted in the tables or illustrations and emphasizing or 
summarizing only important observations. Tables and 
figures should be restricted to those needed to explain 
the argument of the paper and to assess its support. It is 
necessary to cite the tables in the text and type them on 
separate sheets. It may also be useful to mention what 
the study did not find.
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Discussion
  
Discussion ordinarily should not be more than one third 
of the total length of the manuscript. This section 
should include a summary of the major findings, their 
relationship to other similar studies, limitations of 
methods and implications of these findings in future 
research. Conclusions should be linked to the goals of 
the study. Unqualified statements and conclusions 
which are not completely supported by the data should 
be avoided. Authors should also refrain from making 
statements on economic benefits and costs unless their 
manuscript includes economic data and analyses.
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Tables
Each table should be typed in double-space on a separate 
sheet of paper. Tables not submitted as photographs must 
be numbered consecutively (Arabic numerals) in the 
order of their first citation in the text, with a brief but self 
explanatory title for each.
Each column should have a short or abbreviated heading.
Explanatory matters are placed in footnotes, not in the 
heading. In footnotes all nonstandard abbreviations that 
are used in each table should be explained adequately.
Statistical measures of variations should be identified 
such as standard deviation and standard error of the mean.
Be sure that each table is cited in the text. If data are used 
from another published or unpublished source, it is 
necessary to obtain permission and acknowledge them 
fully.

Figures and Instructions
Figures  should be profess ional ly  drawn and 
photographed; freehand or typewritten lettering is 
unacceptable. Instead of original drawings, X-ray films,
and other material, sharp, glossy, black-andwhite 
photographic prints of high quality are necessary, usually 
127x 173 mm (5x7 in) but no larger than 203x254 mm 
(8x10 in) For color illustrations negatives or positive 
transparencies are provided, along with color prints. It is 
preferable to have the photograph in portrait form rather 
than in landscape form to fit easily into one column.
Letters, numbers and symbols in photographs should be 
clearly legible.

Each figure should have a label pasted on its back 
indicating the number of the figure, author's name, and 
an arrow to mark the top and left side of the figure.
It is unacceptable to write on the back of figures or 
scratch or mark them by using paper clips, and to bend 
figures or mount them on cardboard. If photographs of 
individual/people are used, either the subjects must not 
be identifiable or their pictures must be accompanied 
by written permission to use the photograph. It is 
advisable to cover the eyes unless specifically need to 
be shown. If a figure has been published, the original 
source should be acknowledged and written permission 
from the copyright holder be obtained to reproduce the 
material. Figures should be numbered consecutively 
(Arabic numerals) according to the order in which they 
have been first cited in the text.

Legends for Illustrations
Legends for illustrations should be typed or printed out 
in double-space, starting on a separate page, with 
Arabic numerals corresponding to the illustrations.
When symbols, arrows, numbers, or letters are used to 
identify parts of the illustrations, each of them must be 
identified and explained in the legend. The internal 
scale should be explained and the method of staining in 
photomicrographs be identified.

Units of Measurement
Measurements of length, height, weight, and volume 
should be reported in metric units, i.e., meter(m), 
gram(g), or liter(l) or their decimal multiples.
Milliliter or deciliter should be expressed as ml or dl.
Red and white blood cell counts are to be expressed as 
63 x10 /mc l and x10/ mc respectively. Temperatures 
should be given in degrees Celsius and blood pressures 
in millimeters of mercury (mmHg). All hematological 
and clinical chemistry measurements should be 
reported in the conventional system or in terms of the 
International System of Units (SI).

Abbreviations and symbols
Only standard abbreviations are used in the text while 
avoiding abbreviations in the title and abstract.
The full term for which an abbreviation stands should 
precede its first use in the text unless it is a standard 
unit of measurement. Year, month, day, hour, minute 
and second should be abbreviated as yr, mon, d, h, mm, 
and s in tables respectively.
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