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prevalence; alveolar ~ Detecting alveolar bone fenestrations and dehiscences before orthodontic treatment is imperative due to their

bony dehiscence; potential implications. These defects can contribute to gingival recession and diminish the support structure
dehiscence; of canine teeth. Failure to recognize buccal alveolar bone issues increases the risk of treatment relapse.The
fenestration aim of this study was to determine the prevalence of alveolar bony dehiscence and fenestration in adults with

buccally positioned canines. Thirty individuals aged between 18 and 35 undergoing orthodontic treatment in
the Department of Orthodontics in the institution were chosen randomly for this study. Their CBCT records
were obtained from the Department of Oral Medicine and Radiology, S******* Dental College and
Hospital. Statistical analysis was conducted using IBM SPSS Version 23. The chi-square test was employed
to explore the relationship between fenestrations, dehiscences, and gender. It was observed that 40% of
females had dehiscence, while 36% of males exhibited this condition. Fenestrations were present in 35% of
males and 40% of females. In the context of this study's limitations, a statistically significant relationship
was found regarding dehiscence width among females (p=0.019, p<0.05), highlighting a heightened
vulnerability compared to males. Conversely, the association of fenestration prevalence between males and
females did not reach statistical significance (p=0.178, p>0.05). These findings suggest that females may
have a greater propensity for bony alveolar dehiscence and fenestration relative to males.

1. Introduction

Pit and fissure sealants Identifying alveolar bony fenestrations and dehiscences prior to commencing
orthodontic intervention holds significant clinical relevance for orthodontists owing to a multitude of factors
[1]. Empirical evidence suggests that the presence of alveolar bone dehiscence and fenestration may precipitate
gingival recession and diminish the osseous support of teeth [2]. Failure to detect and diagnose buccal alveolar
bone defects portends a heightened susceptibility to treatment relapse, potentially resulting in compromised
treatment outcomes and increased dental hypersensitivity [3,4]. Furthermore, inadequately executed orthodontic
procedures may exacerbate the manifestation of fenestrations and dehiscence.

The identification of alveolar bony dehiscence and fenestration poses challenges with conventional 2-
dimensional imaging modalities. However, the introduction of Cone Beam Computed Tomography (CBCT) has
revolutionized the visualization of these defects in a three-dimensional context [5]. Timock et al. have
demonstrated that CBCT enables accurate and reliable measurements of buccal bone height and thickness,
thereby enhancing diagnostic capabilities [6]. Various studies have utilized CBCT to investigate alveolar bony
dehiscence in diverse populations, including children with cleft lip and palate, adolescents undergoing rapid
maxillary expansion, and individuals with different malocclusions [7-9].

Curiously, there is a marked shortage of studies investigating alveolar bony defects in adults undergoing
orthodontic intervention. It is essential for orthodontists to comprehend the anatomical constraints of tooth
displacement to foresee potential periodontal complications that could escalate during orthodontic procedures
[10][11]. Despite its notable specificity and negative predictive value for identifying both dehiscence and
fenestration, CBCT displays a low positive predictive value [12]. Research into early caries, root canal
treatments, orthodontic bacterial landscapes, and root resorption patterns illuminates the vital role of biological
factors in disease progression [13-16].

Leung et al. emphasized the notable precision of CBCT in identifying dehiscence and fenestration, underscoring
its significance in orthodontic diagnosis [1]. Employing information on bony defects as a preemptive measure
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before treatment can be perceived as leaning towards caution rather than disseminating misinformation. As long
as clinicians grasp the extent of CBCT's accuracy, they can still integrate data concerning bony defects while
adhering to the cautious approach. Therefore, the aim of this study was to ascertain the prevalence of posterior
alveolar bony dehiscence and fenestration in adults receiving orthodontic treatment.

2. Materials And Methodology
2.1Study design

This investigation adopted a retrospective approach. Cone Beam Computed Tomography (CBCT) scans
previously taken as a diagnostic record of 30 adult individuals, aged between 18 to 35 years before undergoing
orthodontic treatment, were retrieved from the patient archives of those undergoing orthodontic treatment at the
Department of Orthodontics, Saveetha Dental College.

2.2The selection criteria for the study were as follows

The study included subjects with Class 1 malocclusion, buccally positioned maxillary canines. Exclusion
criteria encompassed evident pathologies such as cysts or tumors, bony abnormalities, and congenital defects.
Additionally, individuals with multiple carious lesions, dental restorations, abfractions, or abrasions, as well as
those with missing posterior teeth or a history of prior orthodontic treatment, were eliminated. Following the
application of these stringent criteria, CBCT scans of 10 males and 10 females were meticulously selected for
inclusion in the study.

Sampling method:

To mitigate sampling bias, simple random sampling was conducted. The investigator, H.N., was blinded to the
subject-specific demographic information contained in the CBCT DICOM files until after the study was
finalized.

2.3Method to measure the bony defect

Each CBCT image underwent rigorous examination and measurement using Dolphin Imaging 11.8 premium
software, under the exclusive supervision of investigator H.N. To maintain consistency, the image orientation
employed the Frankfurt Horizontal (FH) line, aligning it parallel to the floor, while ensuring perpendicular
alignment of the midsagittal plane to the FH plane. Each anterior quadrant underwent meticulous scrutiny
through a multiplanar view, magnified threefold to enhance precision. Subsequently, after magnification,
alignment of the anterior segment in the anteroposterior direction on the axial view facilitated precise
measurement.

To qualify as a dehiscence, a lesion had to measure at least 2 mm vertically from the Cementoenamel Junction
(CEJ). This criterion aimed to prevent the erroneous identification of normal bone levels, usually found 1.5-
2mm below the CEJ, as dehiscences. Conversely, no specific minimum size requirement was set for
fenestrations. Any degree of bone loss on the root surface, without continuity with the marginal bone, was
deemed and measured as a fenestration.

2.4Statistical Analysis

The entirety of statistical analyses was executed utilizing IBM SPSS version 23. Employing a Chi-square test,
the investigation sought to discern any potential correlation between alveolar bony defects and gender across
the male and female subjects.

3. Results

A tooth was deemed to possess a bony defect if a defect was observed on either the mesial or distal side, or on
both sides. Table 1 presents the mean and standard deviation of bony defects, while Table 2 elucidates the
correlation between fenestrations and dehiscence across genders. Interestingly, females exhibited wider
dehiscence defects compared to males, a finding that attained statistical significance through the Chi-square test
(p=0.019, p<0.05). Conversely, there were no significant discrepancies in fenestration defects between males
and females, as indicated by the Chi-square test (p=0.178, p>0.05). Figures 1 and 2 depict the relationship of
fenestrations and dehiscence in males and females, respectively.
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Table 1: Association between the average width of fenestrations and dehiscence across genders in

the study cohort.
Gender N Mean width
(Mean ¥ SD)
Dehiscence Males 5 1.40F.416
Females 7 1.60F.453
Fenestration Males 10 1.35F.263
Females 10 1.44%.100

Table 2: Association of fenestrations and dehiscence of the genders in the study population

Pearson’s chi-square Value df Asymptotic Significance (2 sided)
Dehiscence 5.638 1 0.019
Fenestration 1.854 1 0.178

Depicting chi-square test for associations between the genders

Bar Chart

DEHISCENCE
W 3mm-4mm
B 5mm-6mm

females

Gender

Fig 1. A bar chart visually depicting the correlation between gender and the presence of dehiscence. On the
chart, the X-axis corresponds to the width of the dehiscence, while the Y-axis represents gender. The
statistical analysis unveiled a Pearson’s chi-square value of 5.49, accompanied by a p-value of 0.019 (less
than 0.05), suggesting statistical significance.

Bar Chart

FENESTRATION

M 2mm-3mm
B 4mm-5mm

Mean

females

Gender

Fig 2. A bar chart to illustrate the correlation between gender and the frequency of fenestration occurrence,
wherein the X-axis displays the width of the fenestration, while the Y-axis depicts gender. Statistical analysis
yielded a Pearson’s chi-square value of 1.818, with a p-value of 0.178 (above 0.05), indicating that the
association does not reach statistical significance.
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4. Discussion

Upon scrutinizing the prevalence of fenestration and dehiscence across genders, a statistically significant
disparity was noted, with females displaying a higher prevalence of dehiscence compared to males. Conversely,
no statistically significant association between genders was observed for fenestration. In terms of patient
selection, individuals in active growth stages were excluded from the study due to evidence suggesting that age-
related hormonal and functional changes may impact cortical bone thickness [17,18]. The utilization of CBCT
was preferred due to its capacity for comprehensive 3-dimensional visualization of the entire dentition and
craniofacial structures, rendering it the imaging modality of choice in contemporary orthodontics. However, it
is crucial to exercise caution regarding the routine use of CBCT in orthodontic practice, considering potential
concerns related to radiation exposure [19].

Rupprecht et al. conducted a prevalence study focusing on dehiscence and fenestration in contemporary
American skulls. Their investigation unveiled that African-American males and Caucasian females exhibited a
significantly elevated likelihood of dehiscences, whereas African-American females demonstrated a noteworthy
predisposition to fenestrations [20]. However, it's imperative to acknowledge that their study relied on
craniometric methods, in contrast to our utilization of CBCT imaging. Similarly, Goyal et al. observed a higher
proportion of teeth with substantial bone loss in females, especially among the postmenopausal population,
although this disparity did not attain statistical significance [21]. Choi et al. identified a heightened prevalence
of total bony defects and dehiscences among adults with crossbite; nevertheless, they did not delve into gender
associations [22]. Investigations into early dental caries, root canal procedures, bacterial profiles within
orthodontics, and root resorption trends underscore the significant impact of biological factors on the
pathogenesis of diseases [23—-26]. In another study, fenestration was associated with certain malpositioned teeth
like buccally placed lateral incisors and canines, whereas dehiscence was largely associated with mandibular
canines, especially among older males with a previous history of orthodontic treatment [27]. A retrospective
study reported that greater buccolingual inclination of molars was associated with greater palatal depth, which
was deemed important in identifying a dental/skeletal crossbite, which was usually associated with greater risk
of dehiscence [28]. Another retrospective study reported that molar teeth with buccolingual (BL) tilts exceeding
9° exhibit an increased likelihood of buccal-side dehiscence, while those with BL angles below 9° are more
prone to dehiscence on the lingual side. This pattern highlights a possible connection between the degree of
angulation and the specific site of bone exposure on molars, indicating that inclination direction may influence
the susceptibility to dehiscence on particular surfaces [29].

The general agreement across existing literature corroborates the findings of this study. However, a significant
limitation was the small sample size. Furthermore, as a retrospective study, the settings of the CBCT images
were not standardized. It's worth noting that dehiscences and fenestrations lack a defined geometric shape, thus
alterations in image orientation may lead to slight variations in measurements, particularly concerning the
vertical diameter.

Future prospects entail conducting pre- and post-orthodontic treatment investigations, necessitating larger
sample sizes and evaluating a greater number of teeth. Furthermore, it's imperative to consider the specific type
of malocclusion in the analysis.

5. Conclusion

Within the constraints of this study's limitations, it can be deduced that dehiscence defects in females
demonstrated greater width compared to males. Nevertheless, no significant gender association was discerned
for fenestration.

Conflict of Interest: Nil

Funding Information: Nil

References:

[1] Leung CC, Palomo L, Griffith R, Hans MG. Accuracy and reliability of cone-beam computed tomography for measuring
alveolar bone height and detecting bony dehiscences and fenestrations. Am J Orthod Dentofacial Orthop. 2010 Apr;137(4
Suppl):S109-19.

1949 |Pag



Prevalence of Alveolar Bone Dehiscence and Fenestration in Adults with buccally positioned
SEE]NJ canines-A CBCT Study
SEEJPH Volume XXV S1, 2024, ISSN: 2197-5248; Posted: 05-11-2024

[2] Zachrisson BU, Alnaes L. Periodontal condition in orthodontically treated and untreated individuals. Il. Alveolar bone
loss: radiographic findings. Angle Orthod. 1974 Jan;44(1):48-55.

[3] Rothe LE, Bollen AM, Little RM, Herring SW, Chaison JB, -K. Chen CS, et al. Trabecular and cortical bone as risk
factors for orthodontic relapse [Internet]. Vol. 130, American Journal of Orthodontics and Dentofacial Orthopedics. 2006.
p. 476-84. Available from: http://dx.doi.org/10.1016/j.ajodo.2005.03.023

[4] Wennstrém JL. Mucogingival considerations in orthodontic treatment. Semin Orthod. 1996 Mar;2(1):46-54.

[5] Buyuk SK, Ercan E, Celikoglu M, Sekerci AE, Hatipoglu M. Evaluation of dehiscence and fenestration in adolescent
patients affected by unilateral cleft lip and palate: A retrospective cone beam computed tomography study [Internet].
Vol. 86, The Angle Orthodontist. 2016. p. 431-6. Available from: http://dx.doi.org/10.2319/042715-289.1

[6] Timock AM, Cook V, McDonald T, Leo MC, Crowe J, Benninger BL, et al. Accuracy and reliability of buccal bone
height and thickness measurements from cone-beam computed tomography imaging [Internet]. Vol. 140, American
Journal of Orthodontics and Dentofacial Orthopedics. 2011. p. 734—44. Available from: http://dx.doi.org/10.1016/j.ajodo.
2011.06.021

[7] Akin M, Baka ZM, lleri Z, Basciftci FA. Alveolar bone changes after asymmetric rapid maxillary expansion. Angle
Orthod. 2015 Sep;85(5):799-805.

[8] Evangelista K, VVasconcelos K de F, Bumann A, Hirsch E, Nitka M, Silva MAG. Dehiscence and fenestration in patients
with Class | and Class Il Division 1 malocclusion assessed with cone-beam computed tomography. Am J Orthod
Dentofacial Orthop. 2010 Aug;138(2):133.e1-7; discussion 133-5.

[9] Enhos S, Uysal T, Yagci A, Veli I, Ucar FL, Ozer T. Dehiscence and fenestration in patients with different vertical growth
patterns assessed with cone-beam computed tomography. Angle Orthod. 2012 Sep;82(5):868-74.

[10] Coskun I, Kaya B. Appraisal of the relationship between tooth inclination, dehiscence, fenestration, and sagittal skeletal
pattern with cone beam computed tomography [Internet]. Vol. 89, The Angle Orthodontist. 2019. p. 544-51. Available
from: http://dx.doi.org/10.2319/050818-344.1

[11] Newman MG, Takei H, Carranza FA, Klokkevold PR. Newman and Carranza’s Clinical Periodontology. Saunders; 2018.
904 p.

[12] Sun L, Zhang L, Shen G, Wang B, Fang B. Accuracy of cone-beam computed tomography in detecting alveolar bone
dehiscences and fenestrations. Am J Orthod Dentofacial Orthop. 2015 Mar;147(3):313-23.

[13] Rajasekar A. Correlation of salivary visfatin levels in obese and NON-OBESE population with periodontal status. J Oral
Biol Craniofac Res. 2023 Jan-Feb;13(1):67-70.

[14] Chetana, Sidharthan S, Dharmarajan G, lyer S, Poulose M, Guruprasad M, et al. Evaluation of microneedling with and
without injectable-platelet rich fibrin for gingival augmentation in thin gingival phenotype-A randomized clinical trial. J
Oral Biol Craniofac Res. 2024 Jan-Feb;14(1):49-54.

[15] Thomas JT, Joseph B, Sorsa T, Mauramo M, Anil S, Waltimo T. Expression of advanced glycation end products and
their receptors in diabetic periodontitis patients. Oral Dis [Internet]. 2023 Oct 27; Awvailable from:
http://dx.doi.org/10.1111/
0di.14769

[16] Francis DL, Reddy SSP, Kaul N, Jain P, Krishnan SA, Chopra SS. Inconspicuous risk factors for periodontitis: Third-
hand smoking. Oral Dis [Internet]. 2023 Aug 18; Available from: http://dx.doi.org/10.1111/0di.14715

[17] Usui T, Uematsu S, Kanegae H, Morimoto T, Kurihara S. Change in maximum occlusal force in association with
maxillofacial growth [Internet]. Vol. 10, Orthodontics & Craniofacial Research. 2007. p. 226-34. Available from:
http://dx.doi.org/10.1111/j.1601-6343.2007.00405.x

[18] Farnsworth D, Emile Rossouw P, Ceen RF, Buschang PH. Cortical bone thickness at common miniscrew implant
placement sites [Internet]. Vol. 139, American Journal of Orthodontics and Dentofacial Orthopedics. 2011. p. 495-503.
Available from: http://dx.doi.org/10.1016/j.ajodo.2009.03.057

[19] American Academy of Oral and Maxillofacial Radiology. Clinical recommendations regarding use of cone beam
computed tomography in orthodontics. [corrected]. Position statement by the American Academy of Oral and
Maxillofacial Radiology. Oral Surg Oral Med Oral Pathol Oral Radiol. 2013 Aug;116(2):238-57.

[20] Rupprecht RD, Horning GM, Nicoll BK, Cohen ME. Prevalence of dehiscences and fenestrations in modern American
skulls. J Periodontol. 2001 Jun;72(6):722-9.

[21] Goyal L, Goyal T, Gupta ND. Osteoporosis and Periodontitis in Postmenopausal Women: A Systematic Review. J
Midlife Health. 2017 Oct-Dec;8(4):151-8.

1950 |Pag



Prevalence of Alveolar Bone Dehiscence and Fenestration in Adults with buccally positioned

SE.E]‘WJ canines-A CBCT Study
SEEJPH Volume XXV S1, 2024, ISSN: 2197-5248; Posted: 05-11-2024

[22] Choi JY, Chaudhry K, Parks E, Ahn JH. Prevalence of posterior alveolar bony dehiscence and fenestration in adults with
posterior crosshite: a CBCT study [Internet]. Vol. 21, Progress in Orthodontics. 2020. Available from: http://dx.doi.org/
10.1186/s40510-020-00308-6

[23] Liu X, Guo L, DuJ, Luo Z, Xu J, Bhawal UK, et al. Macrophage-derived apoptotic bodies impair the osteogenic ability
of osteoblasts in periodontitis. Oral Dis [Internet]. 2023 Nov 22; Available from: http://dx.doi.org/10.1111/0di.14808

[24] Junxian L, Mehrabanian M, Mivehchi H, Banakar M, Etajuri EA. The homeostasis and therapeutic applications of innate
and adaptive immune cells in periodontitis. Oral Dis. 2023 Oct;29(7):2552—64.

[25] Anand PS, Bansal A, Shenoi BR, Kamath KP, Kamath NP, Anil S. Width and thickness of the gingiva in periodontally
healthy individuals in a central Indian population: a cross-sectional study. Clin Oral Investig. 2022 Jan;26(1):751-9.

[26] Anand PS, Jadhav P, Kamath KP, Kumar SR, Vijayalaxmi S, Anil S. A case-control study on the association between
periodontitis and coronavirus disease (COVID-19). J Periodontol [Internet]. 2021 Aug 4; Available from:
http://dx.doi.org/
10.1002/JPER.21-0272

[27] Jing WD, Xu L, Li XT, Xu X, Jiao J, Hou JX, et al. Prevalence of and risk factors for alveolar fenestration and dehiscence
in the anterior teeth of Chinese patients with skeletal Class 11l malocclusion. Am J Orthod Dentofacial Orthop. 2021
Mar;159(3):312—20.

[28] Arvind Tr P, Dinesh SS. Can palatal depth influence the buccolingual inclination of molars? A cone beam computed
tomography-based retrospective evaluation. J Orthod. 2020 Dec;47(4):303-10.

[29] Mohan R, Jain RK, Balasubramaniam A. Prevalence and extent of Alveolar dehiscence and fenestration in Class |
hyperdivergent subjects with different buccolingual inclinations of maxillary molar teeth: a CBCT study. Braz. J. Oral
Sci. 2023 Dec. 12;22(00):239938.

1951 |Pag



