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Method and its application of gingival thickness measurement based on cone-beam
computed tomography
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ABSTRACT Objective: To develop a novel method for obtaining the clear visualization of the gingival
profile by cone-beam computed tomography ( CBCT) that consistently allows the measurements of gingival
thickness and use it to explore the relationship between the gingival thickness and gingival biotype, and
the gingival thickness and underlying alveolar bone thickness in the maxillary anterior region. Methods :
In this study, 15 volunteers with healthy gingiva in the maxillary anterior teeth were involved, and a spe-
cial preparation was done before CBCT scans including making impression with the contrast agent. The
tissue biotypes were assessed clinically with the probe, The thickness of both gingiva and bone and the
gingival thickness of the cemento-enamel junction ( CEJ) were measured radiographically with cone-beam
computed tomography scans. All data analyses were performed using SPSS 16. 0. Results; The CBCT
image showed clear visualization of the gingival profile. The average gingival thickness of the CEJ was
(1.22 £0.32) mm. A correlation was observed between the tissue biotypes and the gingival thickness
(r=0.449,P <0.05). The labial gingival thickness was negative associated with the underlying bone
thickness measured with CBCT in the maxillary anterior region (r = —=0.31, P =0.021). Conclusion: A
method was established for measuring gingival thickness based on cone-beam computed tomography. The
gingival biotypes had a positive correlation with gingival thickness of the CE]J.
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Figure 1 Volunteer positioned for a special cone-beam
computed tomography ( CBCT) scan
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Figure 2 Image of CBCT scan showing a clear visualization of the gingival profile
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Figure 3 Image of CBCT scan measuring the gingival thickness and underlying alveolar bone thickness 2 mm below the alveolar bone crest
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Figure 4 Image of CBCT scan measuring the gingival thickness of CEJ
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Table 1 CBCT measurements of mean gingival thickness in different
gingival biotypes in the maxillary teeth (x +s)

Gingival biotypes Teeth  Percentage (% ) Thickness (mm)

Thin biotype 5 8.33 0.93+0.14°
Compromised biotype 34 56.67 1.16 £0.27*
Thick biotype 21 35 1.40 +0.36
Sum 60 100 1.22 £0.32

# P <0.01, statistically significant difference between the thick
biotype and thin biotype, the thick biotype and compromised biotype.
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Figure 5 Relationship between the gingival thickness and underlying
alveolar bone thickness 2 mm below the alveolar bone crest
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Table 2 CBCT measurements of mean gingival thickness and
underlying alveolar bone thickness 2 mm below the alveolar
bone crest in the maxillary teeth (x =)

Measurements (2 mm below

the alveolar bone crest) Teeth Thickness (mm)

Gingival thickness 58 0.56 £0.18
Thickness of underlying 53

alveolar bone 0.72 £0.24
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