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The effect of different radiographic parameters on the height, width and visibility
of cross-sectional image of mandible in spiral tomography

Tae-Wan Lee, Won-Jeong Han, Eun-Kyung Kim
Department of Oral and Maxillofacial Radiology, School of Dentistry, Dankook University

ABSTRACT

Purpose : To evaluate the differences in bone height, bone width, and visibility of posterior spiral tomographic
images according to various exposure directions, image layer thickness, and inclination of the mandibular inferior

border.

Materials and Methods : Six partially and completely edentulous dry mandibles were radiographed using Scanora
spiral tomography. Spiral tomography was performed at different exposure directions (dentotangential and
maxillotangential projection), image layer thicknesses (2 mm, 4 mm and 8 mm), and at various inclinations to the
mandibular border (410°, 0° and —10°). The bone height and width was measured using selected tomographic

images. The visibility of mandibular canal, crestal bone, and buccal and lingual surfaces were graded as O, 1, or 2.

Results : The bone width at the maxillo-tangential projection was wider than at the dento-tangential projection
(p<<0.05). The visibility of buccal and lingual surface at the maxillo-tangential projection was higher than at the
dento-tangential projection (p<0.05). Thinner image layer thicknesses resulted in greater visibility of buccal and
lingual surfaces (p<0.05). Bone height was greatest in the —10° group, and at the same time the bone width of the
same group was the narrowest (p< 0.05). The visibility of alveolar crest and buccal surface of the +10° group was

the highest, while the visibility of the mandibular canal was greatest in the 0° group.

Conclusion : When spiral tomography is performed at the mandibular posterior portion for visualization prior to
implant surgery, it is important that the inferior border of mandible be positioned as parallel as possible to the floor.
A greater improvement of visibility can be achieved by maintaining a thin image layer thickness when performing

spiral tomography. (Korean J Oral Maxillofac Radiol 2003; 33 : 43-9)
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Fig. 1. Round metal balls located at the crest of the alveolar ridge.

Fig. 2. Dry mandible seated on Scanora spiral tomographic
machine.
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Fig. 3. Dentotangenital projection.
Fig. 4. Maxillotangential projection.

Fig. 5. A cross-sectional tomographic images acquired 2 mm
image thickness.

Fig. 6. A cross-sectional tomographic
images aquired 4 mm image thickness.

Fig. 7. A cross-sectional tomographic
images aquired 8 mm image thickness.
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Fig. 8. Schematic illustration of the measurements of crosssec-
tional images of the mandible. H, the distance from the crest of the
alveolar ridge to the most inferior aspect of the mandible; W, the
distance from the lingual aspect of the mandible to buccal aspect
of the mandible.
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Table 1. Height and width of jaw on tomographic images taken

by dentotangential and maxillotangential projection (mm)
Projection
Dentotangential Maxillotangential
Height 245442 242443
Width 18.4+3.0* 19.3+3.2%

* statistically significant by paired t-test (p < 0.05)

Table 2. The visibility of anatomical structures on tomographic
images taken by dentotangential and maxillotangential projection

(%)
Projection
Dentotangential
Visibility - B

grade Alveolar Mandibular  Buccal Lingual
crest canal surface surface
(n=108) (n=108) (n=108) (n=108)

0 23.1 259 20.4%* 27.8!

1 24.1 315 46.3%* 2221

2 52.8 42.6 33.3% 50.07

Total 100 100 100 100

Projection
Maxillotangential
Visibility - -

grade Alveolar Mandibular  Buccal Lingual
crest canal surface surface
(n=108) (n=108) (n=108) (n=108)

0 20.4 28.7 9* 1111

1 28.7 324 21.3* 2221

2 50.9 38.9 77.8% 66.71

Total 100 100 100 100

* T statistically significant by Chi-sqaure test (p< 0.05)

grade O: the case in which the anatomical structures were not identified
grade 1: the case in which the anatomical structures were visible with a
diffuse cortical border

grade 2: the case in which the anatomical structures were visible with a
distinct cortical border

Table 3. Height and width of jaw on tomographic images taken

by different image layer thickness (mm)
Image layer thickness
2mm 4 mm 8 mm
Height 24.7+43 249+4.2 248143
Width 18.7£3.1 19.0+3.1 19.5+£3.7

3} x}o]Z H.o]x]| ¢k} &L dentotangentialo] 18.4+
3.0 mm, maxillotangentialsZ¢] 19.3+3.2 mm=Z dentotan-
gential Z B o} maxillotangential o] © YW (p<0.05)
(Table 1).

dentotangential &3} maxillotangential Zol| A FZE-2]
A2 Z2A e A] grade 298] W1 x7} 52.8%, 50.9%% 1L
atgol| A grade 2 W1 =7} 42.6%, 38.9% =2 X xA 3} sl
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Table 4. The visibility of anatomical structures on tomographic images taken by different image layer thickness (%)

Image layer thickness

Visibility 2mm 4mm 8 mm
grade  Alveolar Mandibular Buccal Lingual Alveolar Mandibular Buccal —Lingual Alveolar Mandibular Buccal —Lingual
crest canal surface  surface crest surface  surface crest canal surface  surface
(n=72) (m=72) @=72) (©=72) (M=72) (=72) (@=72) @=72) (n=72) (=72) (M=72) (n=72)
0 16.7 23.6 5.6* 13.9° 20.8 11.1* 18.11 27.8 36.1 15.3* 26.41
1 26.4 319 27.8* 12.51 23.6 30.6* 222t 29.2 319 43.1* 31.9t
2 56.9 44.4 66.7* 73.6! 55.6 58.3* 59.71 43.1 31.9 41.7* 4171
Total 100 100 100 100 100 100 100 100 100 100 100

* 1 statistically significant by Chi-sqaure test (p< 0.05)
grade O: the case in which the anatomical structures were not identified

grade 1: the case in which the anatomical structures were visible with a diffuse cortical border
grade 2: the case in which the anatomical structures were visible with a distinct cortical border

Table 5. Height and width of jaw on tomographic images taken
by different inclination of inferior border of mandible (mm)

Inclination of inferior border

+10° 0° —-10°
Height 23.944.3% 24.04+3.97 27.3£3.8%"
Width 20.3+3.4% 19.0£3.08 17.542.948

* 118 statistically significant by paired t-test (p < 0.05)

o AA=L F ] F212 Aele melA ghske |
Holl A grade 22 W=7} 33.3%, 77.8% %1 AwlolA]
grade 22] ®1=7} 50.0%, 66.7% % FHI} AL QA==
dentotangential Bt} maxillotangential 2ol A ©] =9)lt}
(p<0.05) (Table 2).

2. 45 FHol| ThE HHAN [T

2,4, 8mm 3 FAA dF e Fel 247+
43 mm, 249+4.2 mm, 24.8+43 mmsl, =2 77+ 18.7
+3.1mm, 19.04+3.1 mm, 19.5+3.7mm= A= FA9 #
sol mhek 4913 ol 8 Holx gkeh (Table 3).

2,4, 8mm FF FANM F2EY AA =T A 2A A
grade 2 W1 =7} 56.9%, 55.6%, 43.1% 1 3t} RellA] grad
2ul%E 44.4%, 45.8%, 31.9%2 A 2AF st Qx|
Ex AF A wetd {23 AelE RolA] sk
A grade 2 ¥l E= 66.7%, 58.3%, 41.7% ] 37, A o]
Al grade 2] ¥lEX= 73.6%, 59.7%, 41.7%=2 YAFH} A=
9] A =x AFe FA7L greld S5 F Fobzv (p<0.05)
(Table 4).

3. 512} St 7|E2(of mE HHY HR

ol g Ae] Eo)= +10% FollA 23.9+4.3mm, 0%
Z A 24.0+3.9mm, —10% LA 27.3+3.8 mmZ,
1105 23} 0% ZlE o)t dolent —10% 2o

A 7 299 (p<0.05). =2 +10= LA 203+34
mm, 0% ZolA 190+3.0mm, —105 Zo|A 17.5+£29
mmZ, +10% 23 0% Z7telE Aol7t gslen -10%
oA 74 E9keh (p<0.05) (Table 5).

+10% 2,05 &, 105 ZoAA F2E A =EE A
22 9] grade 2 W17} 67.6%, 61.4%, 264%F 3 s}etHe)
grade 2 W=7} 40.5%, 51.4%, 30.6%%] o™ ¥H ] grade 2

Table 6. The visibility of anatomical structures on tomographic images taken by different inclincation of inferior border of mandible (%)

Inclination of inferior border

Visibility +10° 0° ~10°

grade  Alveolar Mandibular Buccal Lingual Alveolar Mandibular Buccal —Lingual Alveolar Mandibular Buccal — Lingual
crest canal surface  surface crest surface  surface crest canal surface  surface
(m=74) (=74 (=74 (=74 @©=74) (=74 (=74) (=74 (=74 (=74 @=74) (n=74)

0 12.2% 23.07 1.4} 21.6 11.4% 12.9% 14.3 41.7% 40.31 18.1% 22.2

1 20.3* 36.57 33.8 20.3 27.1% 38.6¢ 17.1 31.9% 29.21 29.2% 29.2

2 67.6* 40.51 64.9 58.1 61.4% 48.6¢ 68.6 26.4% 30.6¢ 52.8¢ 48.6

Total 100 100 100 100 100 100 100 100 100 100 100

* 1% statistically significant by Chi-sqaure test (p< 0.05)
grade O: the case in which the anatomical structures were not identified

grade 1: the case in which the anatomical structures were visible with a diffuse cortical border
grade 2: the case in which the anatomical structures were visible with a distinct cortical border
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