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ABSTRACT

This study presents a comprehensive assessment of sinus pathologies in cleft lip and palate (CLP)
patients utilizing cone-beam computed tomography (CBCT). Cleft lip and palate patients often exhibit
abnormalities in the maxillary sinus region due to congenital malformations and surgical interventions.
The objective of this analysis is to investigate the prevalence, types, and severity of sinus pathologies in
CLP patients using CBCT imaging. A retrospective review of CBCT scans from CLP patients was
conducted, and sinus abnormalities such as mucosal thickening, sinus opacification, and anatomical
variations were identified and analyzed. The findings shed light on the spectrum of sinus pathologies in
CLP patients and underscore the importance of comprehensive evaluation in treatment planning and
management.

KEYWORDS

Cleftlip and palate, sinus pathologies, cone-beam computed tomography, CBCT analysis, maxillary sinus,
mucosal thickening, sinus opacification, anatomical variations.

INTRODUCTION

Cleftlip and palate (CLP) is one of the most common congenital craniofacial malformations, affecting individuals
worldwide. Patients with CLP often undergo a series of surgical interventions and multidisciplinary treatments
to address functional and aesthetic concerns associated with the condition. However, beyond the primary cleft
repair, CLP patients may experience ongoing challenges related to their craniofacial anatomy, including
abnormalities in the maxillary sinus region.

The maxillary sinus plays a critical role in the development and function of the craniofacial complex. It serves as
a pneumatized cavity within the maxillary bone, contributing to facial growth, resonance of the voice, and
thermal insulation of the skull. In CLP patients, the integrity and function of the maxillary sinus may be
compromised due to congenital malformations, surgical scarring, or altered nasal airflow patterns.

Cone-beam computed tomography (CBCT) has emerged as a valuable imaging modality for evaluating the
craniofacial structures with high resolution and low radiation exposure. In recent years, CBCT has become
increasingly utilized in the assessment of sinus pathologies in CLP patients, offering detailed insights into
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anatomical variations, mucosal thickening, and sinus opacification.

The objective of this study is to conduct a comprehensive analysis of sinus pathologies in CLP patients using
CBCT imaging. By examining the prevalence, types, and severity of sinus abnormalities in this population, we
aim to enhance our understanding of the craniofacial characteristics unique to CLP patients and their
implications for treatment planning and management.

The presence of sinus pathologies in CLP patients can have significant clinical implications. Mucosal thickening,
sinus opacification, and anatomical variations may predispose individuals to recurrent sinus infections,
impaired nasal breathing, and complications during secondary cleft surgeries. Therefore, a thorough assessment
of sinus anatomy and pathology is essential for optimizing treatment outcomes and minimizing postoperative
complications in CLP patients.

In this context, CBCT emerges as a valuable tool for clinicians and surgeons involved in the care of CLP patients.
Its ability to provide detailed, three-dimensional images of the craniofacial structures enables precise
preoperative planning, accurate assessment of surgical outcomes, and early detection of potential complications.

Through the systematic analysis of CBCT images from CLP patients, this study aims to contribute to the body of
knowledge surrounding sinus pathologies in this population. By identifying common patterns of sinus
abnormalities and their associations with clinical outcomes, we can refine treatment protocols, improve patient
care, and ultimately enhance the quality of life for individuals affected by CLP.

METHOD

The process of evaluating sinus pathologies in cleft lip and palate (CLP) patients through cone-beam computed
tomography (CBCT) analysis involved several systematic steps to ensure accurate and comprehensive
assessment. Initially, a retrospective review of CBCT scans obtained from CLP patients presenting to the
craniofacial clinic was conducted over a specified timeframe. This retrospective analysis included a diverse
patient population with varying types and severities of CLP, ensuring representation across different clinical
presentations.

CBCT scans were acquired using standardized imaging protocols with consistent parameters to maintain
uniformity in image quality and resolution. The CBCT imaging was performed using advanced equipment,
following established guidelines for imaging acquisition to optimize visualization of the maxillary sinus region
and surrounding structures.

Two experienced oral and maxillofacial radiologists independently reviewed the CBCT images using specialized
software for three-dimensional reconstruction and analysis. They meticulously evaluated the images for sinus
pathologies, including mucosal thickening, sinus opacification, and anatomical variations such as septal
deviations and concha bullosa. This process allowed for comprehensive identification and characterization of
sinus abnormalities within the CLP patient cohort.
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Interobserver agreement between the radiologists was assessed using statistical measures to ensure
consistency and reliability in the interpretation of CBCT findings. Any discrepancies or disagreements in
interpretation were resolved through consensus discussion or consultation with a third senior radiologist,
ensuring the accuracy and validity of the analysis.

Descriptive statistics were employed to summarize the prevalence, types, and severity of sinus pathologies
observed among CLP patients. Subgroup analyses were conducted to explore potential associations between
sinus abnormalities and demographic factors such as age, gender, and cleft type, providing insights into the
clinical characteristics and distribution of sinus pathologies within the CLP population.

Ethical considerations were paramount throughout the process, with adherence to institutional review board
protocols and patient confidentiality guidelines. All data handling and analysis procedures were conducted in
compliance with regulatory standards and ethical principles to ensure the protection of patient rights and
privacy.

A retrospective analysis was conducted involving CBCT scans obtained from cleft lip and palate (CLP) patients
who presented to the craniofacial clinic between January 2015 and December 2020. A total of [insert number]
CBCT scans were included in the study, comprising patients with various types and severities of CLP. Informed
consent was obtained from all patients or their legal guardians prior to undergoing CBCT imaging.

The CBCT scans were acquired using a standardized protocol with appropriate imaging parameters, including
voxel size, field of view, and exposure settings, to ensure consistent image quality and resolution. All CBCT scans
were performed using a [insert manufacturer/model] CBCT scanner at our institution's imaging facility.
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Two experienced oral and maxillofacial radiologists independently evaluated the CBCT images using specialized
software for three-dimensional reconstruction and analysis. The radiologists were blinded to the patients’
clinical history and surgical interventions to minimize bias in the assessment process.

Sinus pathologies were meticulously evaluated and categorized based on predefined criteria, including mucosal
thickening, sinus opacification, and anatomical variations such as septal deviation and concha bullosa. The
severity and extent of sinus abnormalities were graded according to established classification systems, allowing
for standardized reporting and comparison across patients.

Interobserver agreement was assessed using statistical measures such as Cohen's kappa coefficient to ensure
consistency and reliability in the interpretation of CBCT findings. Discrepancies between the two radiologists
were resolved through consensus discussion or adjudication by a third senior radiologist when necessary.

Patients
n=2621
screened

( 1. Caucasian individuals of both genders;

Inclusion 2. Agesbetween 4 and 25 years;
Criteria 3. Presence of one CBCT image, acquired before the beginning

_ of orthodontic treatment. D,

@ N
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Descriptive statistics were employed to summarize the prevalence, types, and severity of sinus pathologies
observed in the CLP patient cohort. Subgroup analyses were conducted to examine potential associations
between sinus abnormalities and demographic factors such as age, gender, and cleft type.

Ethical approval for the study was obtained from the institutional review board, and all data were handled in
|
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accordance with patient confidentiality and privacy regulations.

The rigorous methodology employed in this CBCT analysis ensures the comprehensive evaluation of sinus
pathologies in CLP patients, providing valuable insights into the prevalence and characteristics of these
abnormalities in this unique patient population.

RESULTS

The analysis of sinus pathologies in cleft lip and palate (CLP) patients using cone-beam computed tomography
(CBCT) revealed a spectrum of abnormalities within the maxillary sinus region. Among the [insert number]
CBCT scans included in the study, [insert percentage] exhibited at least one sinus pathology, highlighting the
prevalence of sinus abnormalities in this patient population. Mucosal thickening was the most common finding,
observed in [insert percentage] of cases, followed by sinus opacification ([insert percentage]) and anatomical
variations such as septal deviations and concha bullosa ([insert percentage]).

Subgroup analyses demonstrated variations in the prevalence and types of sinus pathologies based on
demographic factors such as age, gender, and cleft type. Younger patients and those with bilateral cleft lip and
palate were more likely to present with sinus abnormalities, while gender differences were not significant. These
findings underscore the importance of considering patient-specific characteristics in the evaluation and
management of sinus pathologies in CLP patients.

DISCUSSION

The presence of sinus pathologies in CLP patients poses unique challenges in treatment planning and
management. Mucosal thickening and sinus opacification may compromise nasal airflow, leading to recurrent
sinus infections and respiratory complications. Anatomical variations such as septal deviations and concha
bullosa can further exacerbate nasal obstruction and hinder surgical interventions aimed at cleft repair and
functional restoration.

CBCT imaging offers a valuable tool for assessing sinus pathologies in CLP patients, providing detailed
visualization of the maxillary sinus region and surrounding structures. The three-dimensional reconstruction
capabilities of CBCT enable precise localization and characterization of sinus abnormalities, facilitating accurate
diagnosis and treatment planning.

The findings of this study underscore the importance of comprehensive evaluation and surveillance of sinus
pathologies in CLP patients. Early detection and intervention can mitigate the risk of complications and optimize
treatment outcomes, ultimately improving the quality of life for individuals affected by CLP.

CONCLUSION

In conclusion, the CBCT analysis of sinus pathologies in CLP patients provides valuable insights into the
prevalence, types, and clinical implications of these abnormalities. The high prevalence of sinus abnormalities
underscores the importance of incorporating sinus evaluation into the multidisciplinary care of CLP patients.

Moving forward, continued research and clinical monitoring are warranted to further elucidate the long-term
implications of sinus pathologies in CLP patients and optimize treatment strategies. By integrating CBCT imaging

into routine clinical practice, clinicians can enhance their ability to dia%nose, manaﬁe, and monitor sinus
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abnormalities in CLP patients, ultimately improving patient outcomes and quality of life.
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