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Abstract:

Background: Gingival phenotype (GP) represents the morphologic characteristics of gingival tissue and
underlying bone. It plays a significant role in periodontal stability, orthodontic treatment planning, and
implant success. This study evaluated the correlation between gingival phenotype in maxillary anterior
teeth and vertical facial types and gender using Cone Beam Computed Tomography (CBCT).

Aim: To assess the association between gingival thickness and vertical facial types and gender.

Materials and Methods: A cross-sectional analytical study was conducted using 30 archived CBCT
scans selected through simple random sampling. Gingival thickness and alveolar bone thickness were
measured at standardized levels. Skeletal classification was determined using ANB angle. Statistical
analysis was performed using SPSS wversion 21 with significance set at p < 0.05.

Results: Comparison of gingival thickness revealed that females exhibited significantly greater values
than males at the CEJ and coronal to the bone crest (p <0.05). However, no significant differences were
observed at 3 mm and 5 mm apical to the CEJ. Alveolar bone thickness did not differ significantly
between sexes at either 3 mm or 5 mm apical to the CEJ (p > 0.05). Analysis of facial type distribution
showed Type | as the most prevalent in both sexes, followed by Type Il and Type 11, with no statistically
significant sex-related differences (p = 0.824).

Conclusion: Gingival phenotype may show correlation with vertical skeletal morphology and gender,
which can influence interdisciplinary treatment planning.

Keywords: Gingival phenotype, Cone beam computed tomography, Vertical facial pattern, Gingival
thickness, Maxillary anterior teeth, Periodontal biotype

I. INTRODUCTION

Gingival phenotype describes the thickness and morphologic characteristics of the gingiva and supporting
alveolar bone. It is commonly classified as thin or thick, each presenting distinct clinical implication.
Thick gingival phenotype is generally associated with increased fibrotic tissue, reduced susceptibility to
recession, and improved response to surgical and orthodontic procedures, whereas thin phenotype is more
prone to attachment loss and esthetic complications.
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Craniofacial morphology influences alveolar bone dimensions, tooth inclination, and periodontal support.
Vertical skeletal patterns may affect the distribution and thickness of both hard and soft tissues in the
anterior maxilla. With the advent of CBCT imaging, three-dimensional evaluation of periodontal
structures has become more accurate and reliable.

Despite increasing literature on gingival phenotype and craniofacial morphology independently, limited
studies have evaluated their correlation in the maxillary anterior region using CBCT. Therefore, this study
aims to bridge this gap.

Materials and Methods:
Study Design: A CBCT-based pilot study.

Sample Size: 30 CBCT scans calculated based on correlation coefficient formula with 5% significance
and 80% power.

Inclusion Criteria: High-quality CBCT scans with fully erupted maxillary anterior teeth.

Exclusion Criteria: Edentulous regions, pathology, supernumerary teeth, artifacts, trauma, or surgical
history in anterior maxilla.

Measurements: Gingival thickness measured at CEJ, bone crest, 3 mm and 5 mm apical to CEJ. Alveolar
bone thickness measured at 3 mm and 5 mm apical to CEJ. ANB angle used to classify skeletal patterns
(Class I, I1, 111).

Statistical Analysis: Descriptive statistics, Shapiro-Wilk test, Pearson/Spearman correlation, and Chi-
square test using SPSS version 21.

Fig 1: Gingival Thickness at: 1. At cementoenamel junction
2. Coronal to bone crest
3. 3mm apical to CEJ
4. 5mm apical to CEJ
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Fig 2: Alveolar bone thickness at :1. 3 mm apical to CEJ
2. 5 mm apical to CEJ

Results:

Table 1: Comparison of gingival thickness between males and females respectively
(in mm) Males Females Unpaired t test P value,

Mean (SD) Mean (SD) P Significance

At CEJ 3.66 (0.64) 4.04 (1.08) t =-4.150 p=0.037*
gz;‘t’”a' ofbone | 5 56 (0.62) 3.85 (1.02) t=-8.03 p=0.045*
3 mm apical of _ p=0.872
CEJ 3.61 (0.54) 3.62 (0.97) t =-0.081 (NS)
5 mm apical of _ p=0.351
CEJ 3.47 (0.44) 3.55 (0.84) t =-0.237 (NS)

p>0.05 — no significant difference *p<0.05 - significant difference

o Gingival Thickness (Table 1)
o At CEJ: Females (4.04 + 1.08 mm) had significantly greater gingival thickness than males

(3.66 £0.64 mm), p = 0.037.

J Coronal to bone crest: Females (3.8541.02mm) also showed significantly greater
thickness than males (3.66 = 0.62 mm), p = 0.045.

o 3 mm and 5 mm apical to CEJ: No significant differences between sexes (p = 0.872 and
p = 0.351 respectively).

Interpretation: Sex-related differences in gingival thickness are localized to the CEJ and coronal regions,
but not evident apically.
Table 2: Comparison of alveolar bone thickness between males and females respectively

. Males Females . P value,
(in mm) Mean (SD) Mean (SD) Unpaired t test Significance
?éE”J]m apical 10| 5 109 (0.547) | 5.184(0.717) | t=-0.358 p=0.723 (NS)
gE"J]m apical 10 | 5 196 (0.781) | 5.667 (0.709) | t = -0.627 p=0.536 (NS)

p>0.05 — no significant difference
. Alveolar Bone Thickness (Table 2)
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3 mm apical to CEJ: No significant difference (Males: 5.10+0.55 mm; Females:
5.18+0.72 mm; p = 0.723).

5 mm apical to CEJ: No significant difference (Males: 5.50+0.78 mm; Females:
5.67+0.71 mm; p = 0.536).

Interpretation: Alveolar bone thickness is comparable between males and females at both
measured levels.
Table 3: Comparison of facial type in males and females respectively

>0.05 —
EO Facial type Males Females Chi square test P. - value,
N (%) N (%) Significance

I 9 (60%) 10 (66.7%)

1 4 (26.7%) 4 (26.7%) Chi =0.386 P=0.824

i 2 (13.3%) 1 (6.7%) (NS)
significant difference
Facial Type Distribution (Table 3)

. Type I: Most common in both sexes (Males: 60%; Females: 66.7%).

. Type 1I: Equal distribution (26.7% each).
. Type Il1: Slightly more frequent in males (13.3%) than females (6.7%).
. Chi-square test: No significant difference (p = 0.824).

Interpretation: Facial type distribution does not differ significantly between sexes.
Comparison of gingival thickness revealed that females exhibited significantly greater values than males
at the CEJ and coronal to the bone crest (p <0.05). However, no significant differences were observed at
3 mm and 5 mm apical to the CEJ. Alveolar bone thickness did not differ significantly between sexes at
either 3 mm or 5 mm apical to the CEJ (p > 0.05). Analysis of facial type distribution showed Type I as
the most prevalent in both sexes, followed by Type Il and Type HI, with no statistically significant sex-
related differences (p =0.824).

Discussion:

The present study aimed to investigate the correlation between gingival phenotype in the maxillary
anterior region and vertical facial skeletal patterns along with gender differences using CBCT imaging.
Understanding this relationship is clinically significant because periodontal phenotype has emerged as a
decisive factor in determining tissue response during orthodontic movement, implant placement, and
restorative procedures.

Gingival phenotype has traditionally been assessed clinically through transgingival probing or visual
inspection. However, these methods are subject to operator variability and limited precision. CBCT
imaging offers a non-invasive, reproducible, and three-dimensional method for evaluating both soft tissue
thickness and alveolar bone morphology. Previous investigations have demonstrated strong correlation
between CBCT measurements and direct clinical measurements, supporting its reliability for
morphometric analysis.
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The biological rationale behind a potential association between craniofacial morphology and gingival
phenotype lies in coordinated growth patterns of soft and hard tissues. Skeletal vertical growth patterns
influence alveolar bone height, cortical plate thickness, and incisor inclination. In hyperdivergent
individuals, thinner cortical plates and increased incisor proclination are frequently observed, which may
predispose to reduced gingival thickness and higher susceptibility to recession. Conversely,
hypodivergent patterns are often associated with thicker cortical plates and denser supporting structures.

If the findings of the present study demonstrate a statistically significant correlation between vertical
skeletal type and gingival thickness, this would reinforce the hypothesis that craniofacial morphology
plays a role in periodontal phenotype determination. Such findings would align with previous studies that
reported moderate associations between periodontal tissue dimensions and skeletal characteristics.

Gender differences in gingival phenotype have also been reported in literature. Males are often described
as having thicker gingival and alveolar bone dimensions compared to females, possibly due to hormonal
influences, genetic determinants, and overall craniofacial size differences. Evaluating gender as a
secondary variable in this study enhances its clinical applicability.

From an orthodontic perspective, gingival phenotype influences treatment risk assessment. Patients with
thin gingival phenotype undergoing significant incisor proclination are at increased risk for gingival
recession. Knowledge of underlying phenotype prior to treatment planning allows clinicians to consider
preventive periodontal interventions, such as soft tissue grafting or controlled biomechanics.

In implant dentistry, tissue thickness plays a decisive role in esthetic outcomes. Thicker peri-implant
mucosa is associated with improved papilla fill, reduced marginal bone loss, and enhanced long-term
stability. Thus, understanding phenotype variations across different skeletal patterns may guide implant
site preparation and augmentation strategies.

The present study uses standardized measurement levels (CEJ, bone crest, 3 mm and 5 mm apical to CEJ)
ensures reproducibility and comparability with previous morphometric investigations. Furthermore,
inclusion of inter-observer evaluation enhances reliability.

Despite its strengths, the study has limitations. The relatively small sample size may limit
generalizability. The cross-sectional design prevents assessment of longitudinal changes. Additionally,
CBCT imaging, while precise, involves radiation exposure and is not routinely indicated solely for soft
tissue assessment.

Future research should incorporate larger, multicentric samples and possibly longitudinal evaluation to
observe periodontal changes during orthodontic treatment across different skeletal patterns. Integration
of digital intraoral scanning with CBCT may further enhance soft tissue visualization.

In conclusion, the interplay between gingival phenotype and craniofacial morphology represents an
evolving area of interdisciplinary importance. The findings of this study may contribute to improved risk
assessment models and personalized treatment planning in contemporary dental practice.

Conclusion:

Within the limitations of this CBCT-based pilot study, gingival phenotype in the maxillary anterior region
may demonstrate correlation with vertical skeletal pattern and gender. Recognition of these relationships
may enhance interdisciplinary treatment planning and periodontal risk assessment.
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