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Fig 1. The radiopaque markers were bonded on the
stents. On the right side, the estimated positions of
alveolar crest were marked on the inter-radicular spaces
from central incisor to first molar. On the other side, the
mucogingival junctions were marked from central incisor
to first molar.

Fig 2. Cortical bone thickness of inter-radicular spaces
from central incisor to first molar was measured on PACS
view. When each site at 2, 4, 6, and 8 mm from alveolar
crest was seen, the distance from outer cortical bone
surface to inner cortical bone surface was measured.
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Fig 3. The soft tissue thickness was being measured by
number 15 endodontic K-file with rubber stop.
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Fig 4. According to the text book, the attached gingival
width was measured from the mucogingival junction to
the free gingival groove or cemento-enamel junction.
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Fig 5. The differences related to the inter-radicular spaces
on the cortical bone thickness of mandible for the total
sample. 1, Central incisor; 2, lateral incisor; 3, canine; 4,
first premolar; 5, second premolar; 6, first molar. (*p <
0.05)
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Fig 6. The differences related to the levels on the cortical
bone thickness of mandible for the total sample. 7,
Central incisor; 2, lateral incisor; 3, canine; 4, first
premolar; 5, second premolar; 6, first molar. (*p < 0.05)
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Fig 7. The differences related to the inter-radicular spaces
on the soft tissue thickness of mandible for the total
sample. 1, Central incisor; 2, lateral incisor; 3, canine; 4,
first premolar; 5, second premolar; 6, first molar. (*p <
0.05)
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Fig 10. The differences related to the levels on the total
thickness of mandible for the total sample. 7, Central
incisor; 2, lateral incisor; 3, canine; 4, first premolar; 5,
second premolar; 6, first molar. (*p < 0.05)
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Fig 11. The mean mandibular attached gingival width for
the total sample. 1, Central incisor; 2, lateral incisor; 3,
canine; 4, first premolar; 5, second premolar; 6, first molar.
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ORIGINAL ARTICLE

Quantitative evaluation of cortical bone
and soft tissue thickness in the mandible

Soo-Kyung Lee, DMD,* Won Hee Lim, DDS, MS,’
Youn-Sic Chun, DDS, MSD, PhD®

Objective: The purpose of this study was to provide an anatomical reference for cortical bone and soft
tissue thickness, and the attached gingiva width in the mandible. Methods: Fifteen males and fifteen
females participated in this study. An acrylic template was fabricated and the radiopaque markers were
bonded on the estimated alveolar crest to take measurements of the hard and soft tissue thickness
at the same locations. CT images were taken in samples wearing an acrylic template. Cortical bone
and soft tissue thickness were measured at 2, 4, 6 and 8 mm from the alveolar crest in interradicular
spaces from central incisor to first permanent molar. The attached gingival width was calibrated.
Results: Cortical bone thickness was 1.33 = 0.38 mm and soft tissue thickness was 1.49 = 0.54 mm.
Cortical bone thickness was increased in the posterior area, while it was not the case for the soft tissue
thickness. In addition, the total thickness was 2.82 *= 0.70. The attached gingival width was wider in
the anterior area compared to that in posterior area. Conclusion: These results suggest that the
attached gingiva width should be considered upon placement of mini-implants in the mandibular
posterior area for orthodontic anchorage. (Korean J Orthod 2007;37(3):212-9)

Key words: Mini-implant, Cortical bone, Soft tissue, Attached gingival width
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