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Abstract (J Korean Assoc Oral Maxillofac Surg 2011:37:43-8)

An anatomical study on the mandibular medial surface by
CBCT analysis for safer implant placement

Jung-Kyo Lee, Yeo-Gab Kim
Department of Oral and Maxillofacial Surgery, School of Dentistry, Kyung-Hee University, Seoul, Korea

Introduction: This study examined the anatomical morphology of the medial surface of the posterior mandible using 3-dimensional cone-beam com
puted tomography (CT) images to reduce the number of complications related to dental implant placement.

Materials and Methods: Fifty patients were enrolled in this study with an average aggandard deviation) of 44.28-(13.05). On the coronal
views cone-beam CT of the first molars, the distance between the top of the canal and alveolar crest vertical distarcdigtiéDetbetween the
upper-most point of the canal and the point perpendicular to the lingual cortical margin of the mandible lingual distatheelgcBYipn of the start-
ing point of VD for reducing from the vertical reference line (VD point), and the inclination of the mandibular medial (ingaakinclination)
were measured, and a statistical evaluation was performed using SPSS for Windows version 15.0.

Results: The mean VDO was 16.912.47 mm and VDx decreased with increasing x value. The mean LD was 53& mm. The VD began to
decrease at the mean location of 81296 mm from the vertical reference line. The mean lingual inclination was- 0.2 .

Conclusion: These results will assist in the accurate placement of dental implants and the reduction of complications, particutabeinfthee-
operative implant planning using only 2-dimensional imaging methods. (ex. panoramic radiography)

Key words: Cone-beam computed tomography, Implant placement, Complications, Preoperative implant planning
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Fig. 1. Reference lines used in measurement on the coronal
views of cone-beam CT. A. First horizontal reference line.
B. Vertical reference line. C. Second horizontal reference
line.(CT: computed tomography)
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Fig. 2. Four measurement items on the coronal views. A. VDx (x=0-
the horizontal distance between the top of the canal and the outer lingual cortical margin of the

alveolar crest. B. LD:

VD point

Lingual
inclination

D

7): the distance between the top of the canal and the

mandible. C. VD point: the location of the starting point of VD for reducing from the vertical reference line. D. Lingual inclina-
tion: inclination of mandibular medial surface.(VD: vertical distance, LD: lingual distance)

Cone-beam C¥F Dental CT (PSR9000N, Asahi Roentgen

Inc., Co., LTD., Kyoto, Japag® o] &3lo] Zgstgjom, o

o]z g A& V-works 5.0 (Cybermed, Inc., Seoul, Korea)

software programd A}-&3}ed thd o AFA) 5+ A (multiplaner
reconstruction, MPRE! 329 2 54 (3-dimensional recon-
structiongl &
9] built-in measurement softwa¥e o] &
A Aolg 243t

7t 2472 5AHQ F2l4 ADE 98] SPSS ver-
sion 15.0 (SPSS Inc., Chicago, IL, USA)o| &3}o] Al F =
95%% 7 #-41 & A3 st

&ted 0.1 mm 7k

mzZ
1. Vertical distance (VD)
71Z A VD& A XA O ZHE A2 FH 33

AH7EA o] Aol & oW atE VDol A 16.9142.47 mme]

Table 1. Vertical distance (VDx (x=0-7)): the distance
between the top of the canal and the alveolar crest

PiView STAR (Infinitt Co. Ltd., Seoul, Korea)

Hie YER L VD-VDA M E FA e 32 Bl o,
VD.o| 4] 16.85+2.49 mnE & 7+A 357 A ZHEe], VDs
o A& 16.40£2.46 mm, VR A & 15.38+2.49 mm, VD
A= 13.78+2.68 mnE Az} 7HAs= GFAHS UERY
t}.(Table 1)

2. Lingual distance (LD)

2o}7| AlEfet=

0II

3. vD7} 2 VD point

VD7} 7F4317) Al#tetE A 7154 BESE 3 6.12
+0.96 MmA =9 ER)5t= A0 2 Yoy, H A3
VD, (4 mm)e] 22 37§ A ol = VD point k] 7 mmz, VD
7} A 3FA g kth.(Table 3)

Table 2. Lingual distance (LD): the horizontal distance
between the top of the canal and the outer lingual

n Min (mm) Max (mm)  Meag=SD (mm) cortical margin of the mandible
VD, 50 12.9 23.7 16.912.47 n Min (mm) Max (mm) Meat: SD (mm)
VD, 50 12.9 23.7 16.912.47 LD 50 2.4 9.8 5.2#1.36
VD, 50 12.9 23.7 16.9%2.47
VD5 50 12.9 23.7 16.9%£2.47 Table 3. Vertical distance (VD) point: the location of the
VD. 50 12.9 23.7 16.852.49 starting point of VD for reducing from the vertical
VD; 50 12.9 23.7 16.482.46 reference line
VDs 50 10.7 23.7 15.382.49 n Min (mm) Max (mm) Mear:- SD (mm)
VD, 50 8.5 21.8 13.78:2.68 VD point 50 4 7 6.12-0.96
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Table 4. Lingual inclination: inclination of mandibular
medial surface

n Min (°) Max () MeantSD ()
Lingual Inclination 50 .00 4.15 1.520.72

Table 5. Comparison of vertical distance (VD) between

genders

Male (Meant SD) Female (Mea#tSD) P value
VD, 17.47+2.56 15.99+2.06 0.040*
VD, 17.47+2.56 15.99+2.06 0.040*
VD, 17.47+2.56 15.99+2.06 0.040*
VD, 17.47+2.56 15.99+2.06 0.040*
VD, 17.38+2.62 15.99+2.06 0.059
VDs 17.02+2.65 15.46+1.60 0.021*
VDs 16.04+2.72 14.32+1.62 0.026*
VD; 14.39+2.99 12.80+1.72 0.030*

(*: P<0.05 statistically significant changes)

Statistical significances were tested by Mann-Whitney test among

groups.

4. Lingual inclination
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