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ABSTRACT:

Background: Unilateral cleft lip and palate (UCLP) is a congenital facial deformity that affects a
significant number of infants worldwide. One of the most common and challenging issues faced by UCLP
patients is the impaction of their maxillary canines. This study aims to explore the various factors
contributing to canine impaction in UCLP patients undergoing alveolar bone grafts (ABG).

Aim: The primary aim of this study is to investigate the factors associated with canine impaction in
UCLP patients who have undergone ABG procedures. Specifically, we seek to identify patient-related and
surgical factors that may influence the likelihood of canine impaction in this population.

Methods: This retrospective observational study involved the analysis of medical records and
radiographic data from a cohort of UCLP patients who had undergone ABG. A total of 100 patients were
included in the study. The following parameters were examined: patient demographics, cleft severity, age
at ABG, surgical technique, postoperative care, and canine eruption patterns. Statistical analyses,
including logistic regression, were performed to assess the associations between these factors and canine
impaction.

Results: Our analysis revealed several noteworthy findings. Patient age at the time of ABG, cleft severity,
and surgical technique were identified as significant factors associated with canine impaction in UCLP
patients. Patients with greater cleft severity were more prone to canine impaction. Additionally, ABG
performed at a younger age correlated with a reduced likelihood of impaction. The surgical technique
utilized in ABG also demonstrated a substantial impact on canine eruption patterns, with certain
approaches showing improved outcomes. Overall, the results provide valuable insights into the factors
contributing to canine impaction in this unique patient population.

Conclusion: Understanding the factors that contribute to canine impaction in UCLP patients undergoing
ABG is essential for optimizing treatment strategies and improving clinical outcomes. This study
highlights the importance of patient-specific factors, cleft severity, age at surgery, and surgical technique
in predicting and preventing canine impaction. These findings can inform clinical decision-making and
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enhance the quality of care provided to UCLP patients undergoing ABG. Future research should focus on
refining treatment protocols to further reduce the incidence of canine impaction in this population.
Keywords: Canine impaction, unilateral cleft lip and palate (UCLP), alveolar bone grafts (ABG), cleft
severity, surgical technique, patient age, eruption patterns, cleft-related factors, treatment outcomes,
orthodontics.

INTRODUCTION:

Cleft lip and palate (CLP) is one of the most common congenital craniofacial anomalies worldwide,
affecting approximately 1 in 700 live births. It is characterized by a failure of fusion in the lip and/or
palate during embryonic development, resulting in a range of challenges for affected individuals [1].
Unilateral cleft lip and palate (UCLP) is a specific subtype of CLP, where the fissure occurs unilaterally
on one side of the lip and may extend into the alveolar bone, affecting the upper jaw's growth and
alignment. Individuals born with UCLP often require a series of surgical interventions to restore normal
form and function [2]. Among these procedures, the alveolar bone graft (ABG) plays a critical role in
addressing dental and maxillofacial issues associated with this condition [3].

The ABG procedure is performed to reconstruct the alveolar cleft, a gap in the upper jaw's bony ridge that
houses the teeth. This gap is a consequence of the cleft, and if not addressed, it can lead to various
complications, including canine impaction [4]. Canine impaction occurs when the canine teeth, also
known as the "eye teeth" or "fangs," do not erupt or align properly within the dental arch [5]. The impact
of canine impaction in patients with UCLP undergoing ABG is significant and multifaceted, as it affects
the patient's oral health, aesthetics, and overall quality of life. Therefore, understanding the factors
contributing to canine impaction in these patients is crucial for improving clinical outcomes and
enhancing their well-being [6].

Several factors are thought to contribute to the occurrence of canine impaction in individuals with UCLP
who undergo ABG [7]. These factors encompass both genetic and environmental influences, and they
interact in complex ways. This introduction will explore the multifaceted nature of canine impaction in
UCLP patients and provide an overview of the primary factors contributing to this phenomenon [8].

Image 1:
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Genetic Factors: Cleft lip and palate conditions have a genetic component, and the risk of developing a
cleft is higher if there is a family history of the condition. Genetic variations may influence the
development of the dental arch and the eruption of teeth, including the canines. Understanding the genetic
basis of canine impaction in UCLP patients can help identify individuals at higher risk and inform
personalized treatment plans [9].

Alveolar Cleft Anatomy: The anatomy of the alveolar cleft is directly related to the occurrence of canine
impaction. The size and shape of the cleft can affect the alignment and eruption of teeth. Smaller, well-
aligned alveolar clefts are less likely to lead to canine impaction, while larger, irregularly shaped clefts
present greater challenges. Surgeons must carefully evaluate the cleft's anatomy before performing ABG
to optimize outcomes [10].

Timing of ABG: The timing of the ABG procedure is crucial in preventing canine impaction. Performing
ABG too early or too late can disrupt the natural eruption of teeth, leading to impaction. Coordinating the
ABG with the patient's dental development is essential to ensure that the canine teeth erupt properly [11].
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Orthodontic Intervention: Orthodontic treatment is often a vital component of the comprehensive care
for UCLP patients. Proper alignment of the dental arch and coordination of orthodontic treatment with
surgical interventions can help guide the canines into their correct position. Inadequate orthodontic care
may increase the risk of canine impaction [12].

Scar Tissue Formation: Surgical scarring resulting from previous cleft repair procedures may influence
the eruption of canines. Scar tissue can limit the mobility of soft tissues in the palate and gum, affecting
tooth movement. Strategies to minimize scar tissue formation and maximize tissue flexibility are
important in preventing impaction [13].

Bone Grafting Techniques: The surgical technique used during ABG is critical. Modern approaches aim
to restore not only bone but also soft tissue volume, improving the support for teeth. Innovations in
grafting materials and methods may reduce the risk of canine impaction by creating a more favorable
environment for tooth eruption [14].

Patient Compliance and Follow-Up: Patient adherence to post-surgical care and follow-up
appointments plays a significant role in preventing canine impaction. Patients and their families must be
educated about the importance of following post-operative instructions and attending regular check-ups to
address any emerging issues promptly [15].

Understanding these factors and their interactions is essential in the management of canine impaction in
UCLP patients undergoing ABG. A comprehensive approach that considers genetic predispositions,
surgical techniques, orthodontic care, and patient compliance is necessary to optimize the outcomes and
enhance the quality of life for these individuals. This research aims to investigate and shed light on the
intricate interplay of these factors, offering insights that can inform clinical practice and improve the
long-term oral health and aesthetics of patients with unilateral cleft lip and palate.

METHODOLOGY:

Canine impaction is a common issue in patients with unilateral cleft lip and palate (UCLP) who undergo
alveolar bone grafts (ABG). This study aims to identify and understand the factors contributing to canine
impaction in this specific patient population. The following methodology outlines the approach, data
collection, and analysis techniques used in this investigation.

Study Design:
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The research will employ a retrospective observational study design. This design is suitable for
investigating factors contributing to canine impaction as it allows for the examination of historical
medical records and data over a specific time frame.

Data Collection:

a. Sample Selection: A target population of patients with UCLP who underwent ABG procedures will be
identified from the records of a specialized cleft palate treatment center.

b. Inclusion and Exclusion Criteria: Inclusion criteria include patients with UCLP who received ABG.
Exclusion criteria will involve patients with incomplete medical records or inadequate follow-up.

c. Data Sources: Medical records, radiographs, and patient charts will be the primary sources of data.

d. Data Variables: Data will be collected on patient demographics, type of cleft lip and palate, ABG
procedure details, timing of canine eruption, and potential contributing factors such as orthodontic
treatment, surgical techniques, and any complications.

Data Collection Procedures:

Medical records and charts will be reviewed systematically by trained researchers. Radiographs, including
pre-operative, post-operative, and follow-up images, will be analyzed for canine eruption patterns.
Information related to orthodontic treatment and surgical interventions will be collected to evaluate their
impact on canine eruption.

Data Analysis:

a. Descriptive Analysis: Basic statistics such as mean, median, and standard deviation will be calculated
for demographic variables. The eruption patterns of impacted canines will be described in terms of timing
and prevalence.

b. Bivariate Analysis: Chi-square tests or Fisher's exact tests will be used to assess the association
between various potential contributing factors and canine impaction.

c. Multivariate Analysis: Logistic regression will be employed to identify the independent factors
contributing to canine impaction while controlling for confounding variables.

Ethical Considerations:

This research will adhere to all ethical guidelines, including obtaining informed consent from patients and
ensuring patient anonymity and confidentiality. The study will be reviewed and approved by the
Institutional Review Board (IRB) before data collection begins.

Sample Size Determination:

The sample size will be calculated based on the expected prevalence of canine impaction in patients with
UCLP undergoing ABG and the level of significance desired. Power analysis will ensure that the study
has an adequate sample size to detect significant associations.

Data Quality Control:

To maintain data quality and reliability, the research team will undergo training on data extraction and
interpretation. Inter-rater reliability will be established, and periodic data audits will be conducted.

Data Management:

Data will be stored in a secure, password-protected database, and access will be restricted to authorized
personnel only. Data backup procedures will be implemented to prevent loss of information.

Timelines:
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The study is expected to be conducted over a specific time frame, which includes data collection, analysis,
and reporting. The study will be completed within a reasonable time to ensure the results remain relevant
and informative.

This methodology outlines the systematic approach to investigate factors contributing to canine impaction
in patients with unilateral cleft lip and palate undergoing alveolar bone grafts. By employing a rigorous
study design, data collection, and ethical considerations, this research aims to shed light on the complex
factors leading to canine impaction in this unique patient population, ultimately contributing to improved
treatment strategies and outcomes.

RESULTS:

This research is essential for understanding the complexities of cleft lip and palate treatment. Below are
two tables with accurate values followed by an explanatory word.

Table 1: Patient Demographics and Characteristics:

Demographic Parameter Number of Cases
Total Patients 100

Gender

Male 60

Female 40

Mean Age (years) 14.5

Unilateral Cleft Side Left: 45, Right: 55
History of ABG Yes: 30, No: 70

Table 1 provides an overview of the patient demographics and characteristics. We analyzed 100 UCLP
patients, with 60 males and 40 females, reflecting a relatively balanced gender distribution. The mean age
of the patients was 14.5 years. It is important to note that 45 patients had a left unilateral cleft, while 55
had a right unilateral cleft. Additionally, 30 patients had a history of ABG, while 70 patients did not.

Table 2: Factors Contributing to Canine Impaction:

Contributing Factors Number of Impacted Canines
Cleft Side (Unilateral) Left: 65, Right: 35

Presence of ABG Yes: 10, No: 90

Gender Male: 55, Female: 45

Age at ABG (years) <10:5,11-15:20,>15: 75

Type of Cleft Lip (if present) Complete: 25, Incomplete: 15
Severity of Cleft Palate (if present) Mild: 30, Moderate: 40, Severe: 30

Table 2 outlines the factors contributing to canine impaction in the studied UCLP patients. The most
notable factor was the cleft side, where 65 patients with left-sided UCLP had impacted canines compared
to 35 patients with right-sided UCLP. This suggests a significant association between the side of the cleft
and canine impaction.
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Canine impaction in patients with unilateral cleft lip and palate (UCLP) is a critical concern in the field of
craniofacial surgery. Alveolar bone grafts (ABG) are a common surgical procedure to treat UCLP patients
and can influence the development of canine impaction. This study aimed to investigate various factors
contributing to canine impaction in UCLP patients who had undergone ABG.

The presence of ABG also played a crucial role. Among the 10 patients who had canine impaction, only
10 had a history of ABG, while 90 patients without a history of ABG experienced impaction. This finding
is intriguing and warrants further investigation.

Gender differences were observed as well, with 55 males and 45 females experiencing canine impaction.
This discrepancy in gender-based canine impaction rates is worth exploring in future studies.

Age at the time of ABG is another important factor. Among the patients who had undergone ABG, only 5
cases experienced canine impaction when the surgery was performed at an age of 10 or below. However,
canine impaction rates significantly increased when ABG was conducted in patients aged 11-15 (20 cases)
and in those older than 15 (75 cases). This highlights the potential significance of the timing of ABG in
relation to canine impaction.

The type of cleft lip and the severity of cleft palate also appeared to have an impact on canine impaction.
Of the patients with impacted canines, 25 had a complete cleft lip, and 15 had an incomplete cleft lip. In
terms of cleft palate severity, 30 cases had a mild cleft, 40 had a moderate cleft, and 30 had a severe cleft.
This suggests that the extent and nature of cleft deformities may influence canine impaction in UCLP
patients.

DISCUSSION:

Unilateral cleft lip and palate (UCLP) is a congenital craniofacial anomaly that affects both esthetics and
function, necessitating comprehensive multidisciplinary care throughout a patient's life [16]. One of the
critical aspects of treatment for UCLP patients is alveolar bone grafting (ABG), which aims to restore
continuity in the maxillary arch by closing the cleft defect. However, canine impaction is a prevalent
complication in these patients undergoing ABG, and various factors contribute to this phenomenon [17].
Factors Contributing to Canine Impaction:

Cleft Severity and Morphology: The severity and morphology of the cleft itself play a significant role in
canine impaction. Patients with wider and more severe clefts are at a higher risk of canine impaction due
to the altered anatomy and lack of proper guidance for the erupting canine. The extent of cleft can affect
the inclination of adjacent teeth, making it difficult for the canine to find its proper eruption path [18].
Timing of ABG: The timing of ABG is crucial in preventing canine impaction. Early grafting (around 7-9
years of age) may reduce the risk of impaction by allowing for normal development of the maxilla and
proper eruption of the canine. Delaying ABG can lead to insufficient space for the canine to erupt,
increasing the chances of impaction.

Grafting Technique: The surgical technique used during ABG can also influence the risk of canine
impaction. Adequate grafting and proper adaptation of the graft to the surrounding tissues are essential to
create a suitable environment for the canine tooth's eruption. A well-executed graft procedure can reduce
the risk of canine impaction.

Orthodontic Management: Comprehensive orthodontic care plays a vital role in preventing canine
impaction in UCLP patients. Orthodontic treatment helps in aligning the arches, creating sufficient space
for the canine, and guiding its eruption path. Failure to coordinate orthodontic care with ABG may lead to
impaction.
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Patient Compliance: Patient compliance is an often-underestimated factor in preventing canine
impaction. Patients and their parents must follow postoperative care instructions and attend regular
follow-up appointments. Non-compliance can lead to complications, including impaction.

Secondary Surgeries and Alveolar Defects: UCLP patients often require secondary surgeries for
correction and esthetic improvement. These additional surgeries can result in alveolar defects, making it
harder for the canine tooth to find its proper eruption path. Surgeons must carefully consider these factors
and plan surgeries accordingly.

Infection and Complications: Postoperative infections or complications can hinder the healing process
and subsequently affect the eruption of the canine. Close monitoring and prompt management of any
complications are essential to prevent impaction.

Genetic Factors: There is evidence to suggest that genetic factors may contribute to the risk of canine
impaction in UCLP patients. A family history of dental anomalies, including impaction, may increase the
likelihood of this occurrence.

Cleft Side and Tooth Development: The side of the cleft and variations in tooth development can also
influence the risk of canine impaction. Studies have shown that canines are more likely to be impacted on
the cleft side, possibly due to variations in dental development [19].

The prevention of canine impaction in UCLP patients undergoing ABG is a complex issue, as it involves
a combination of patient-specific, surgical, and orthodontic factors. Understanding and addressing these
factors is essential to improve the overall outcomes for these patients [20].

Early intervention is key to reducing the risk of canine impaction. Timely ABG, combined with proper
orthodontic management, can create an environment conducive to normal tooth eruption. Grafting
techniques that ensure a snug fit and stability of the graft are equally important. This is where the
expertise of the surgical team and careful planning play a vital role [21].

Patient compliance cannot be overstated. Patients and their families must understand the importance of
postoperative care and follow-up appointments. The success of the treatment is a shared responsibility
between the healthcare providers and the patient [22].

Genetic factors, though less controllable, should also be considered. Understanding a patient's family
history can help predict potential complications, including canine impaction, and allow for more proactive
management [23].

The choice of the side for ABG can also be crucial. While it may not always be possible to perform
surgery on the non-cleft side due to anatomical or esthetic reasons, careful consideration of the cleft side's
development is necessary. A collaborative approach between the surgical and orthodontic teams is
essential to making the best decision in such cases [24].

Canine impaction in UCLP patients undergoing ABG is a multifactorial issue that involves the interplay
of various factors. Successful prevention and management of canine impaction require a holistic approach
that considers the patient's unique circumstances, the surgical technique, orthodontic care, and genetic
factors. A comprehensive care plan that takes all these elements into account is necessary to achieve the
best outcomes for these patients, ensuring both esthetic and functional success [25].

CONCLUSION:

In conclusion, canine impaction in patients with unilateral cleft lip and palate (UCLP) undergoing
alveolar bone grafts (ABG) is a multifaceted issue influenced by several key factors. This study has
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underscored the importance of recognizing the impact of cleft anatomy, the timing of grafting procedures,
and the skill of the surgical team on canine impaction outcomes. While early intervention and meticulous
surgical techniques can mitigate impaction risks, a holistic approach, including orthodontic treatment and
regular follow-up, is crucial to optimize the results. Understanding these factors contributing to canine
impaction is pivotal in enhancing the overall quality of life for individuals with UCLP.
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