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Fig. 1. Bony landmarks surrounding the mandibular foramen and
the tip of lingula. kr; koronion, mn; mandibular notch, kds; kondy-
lion superior, go; gonion.

o 28 ¥ A2 i AzlE "o Zolg) 9x]=
1‘42]1—:;_‘34_%1%} Digimatic Caliper (CD-15cp Mitutoyo,
Japan)E- o] g3l A Z3)3] A, Bw Zh-2 goniometerE
ol g3te] A Z3)de

1) 7|&M1} Zdsh Hi 7Y, SHis{=7 (2] 21X

ohEm A% A ATe] 4 T AZHE A
shaie

(1) A A
HuizlA) EAse] sbd 2e HelA =z
A REAEs Shoz thit 4 o & 1 A
Aoz GwTyst HHssr)e] fARAE 5719
fos Esiae dxded g 28 2 9
A7} akA ke A9 Al9lsknt (Fig. 2).

(2) 2olFY 2w

Zol3y) watwle] QARAE rlEes =ws)
w719 128 57 faos BRslaleh 2o
FU7h el A9 A Sshedeh (Fig. 3).

(3) gm o

g o] 7 72 HellA "Huwjrpx] S
A= A FHstA ollgm ol e 7bR] o]
Ag 7|Fo = g7z s Er)e X 5714
frHoz EFsldch(Fig. 4).

2) ST} HSHE7 |2 2IX AZ

1) FEARYE NNFo 2 B AS
FuARA Yl g 2 (coro Al A Eml 7]



HEWAHE 155

shmelel H Tyt Eils ST

Type4 Type5

Fig. 2. Classification of the location of the mandibular foramen and the tip of lingula according to the position of the deepest point of the
coronoid notch. Type 1; Below the mandibular foramen. Type 2; Coincide with the lowest border of the mandibular foramen. Type 3; Bet-
ween the lowest border of the mandibular foramen and the tip of the lingula. Type 4; Coincide with the tip of the lingula. Type 5; Above the

tip of the lingula.

Type4 Type5

Fig. 3. Classification of the location of the mandibular foramen and the tip of lingula according to the position of the imaginary molar occlu-
sal plane. Type 1; Below the mandibular foramen. Type 2; Coincide with the lowest border of the mandibular foramen. Type 3; Between the
lowest border of the mandibular foramen and the tip of the lingula Type 4; Coincide with the tip of the lingula. Type 5; Above the tip of

thelingula.
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Fig. 4. Classification of the location of the mandibular foramen and the tip of lingula according to the position of the parallel line in the
posterior borderline from the mandibular notch. Type 1; Behind the mandibular foramen. Type 2; Coincide with the lateral border of the
mandibular foramen. Type 3; Between the lateral border of the mandibular foramen and the tip of the lingula. Type 4; Coincide with the tip

of thelingula. Type 5; Ahead of the tip of thelingula.
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Fig. 5. Measurement on the perpendicular line from the deepest
point of coronoid notch to the posterior borderline of the ramus.
coro A; The deepest point of the coronoid notch. coro B; The inter-
section of the coronoid notch and the posterior border. coro C; The
point of the mandibular foramen on the line between coro A and
coro B.
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Fig. 6. Measurement on the perpendicular line from the point at
the level of the occlusal plane on the anterior border to the posterior
borderline of the ramus. occl A; The point on the anterior border at
the level of the occlusal plane. occl B; The intersection of the occl
A and the posterior border. occl C; The point of the mandibular
foramen on the line between occl A and occl B.

Fig. 7. Measurements for the location of thetip of lingula and the
mandibular foramen from the lower point of the mandibular notch.
mn; mandibular notch, tip; the tip of the lingula, mf; mandibular
foramen, IP; the intersection of the inferior border and the parallel
line to the posterior border on the mandibular notch.
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kr

Fig. 8. Measurements of the location of the mandibular foramen
on the line between koronion and gonion. mf; mandibular foramen,
go; gonion, kr; koronion. A; distance between mf and go, B; dis-
tance between mf and kr, C; distance between kr and go, D; dis-
tance between mf and go on the line between kr and go.
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of-f-F-ell el FFated APs A3 me SPSS
15.0 Programe.2 3] 3} ch A3} X|o}4-F+ inde-
pendent samples t-test (P< 0.05) &2, 2 &Z%3 |z
paired samplest-test (P< 0.05) 2 o] &3} ).
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Fig. 9. Measurements of the location of the mandibular foramen
and the tip of lingula on the line between kondylion superior and
gonion. mf; mandibular foramen, tip; the tip of the lingula, kds;
kondylion superior, go; gonion. A; distance between kds and tip,
B; distance between kds and go, C; distance between mf and go on
the line between kds and go, D; distance between tip and go on the
line between kds and go.
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2, Fig. 3).

Fig. 10. Measurements of the transverse diameter and the vertical
diameter of the mandibular foramen. mf; mandibular foramen.

Fig. 11. Measurements of the height of the lingula and the angle of the tip of lingula based on the line between mf and kr. mf; mandibular

foramen, tip; the tip of the lingula, kr; koronion.
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Fig. 12. Measurements of the thickness of the ramus. mf; mandibu-
lar foramen. A; in front of the mf, B; on the mf, C; behind the mf.
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9} $xloz whi= A7lz|e] #g (coro A-B)E= 33.65
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g =m7px] A A u] el A 57.3% A4 laiUHFig- 5).
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Fig. 13. Measurement of the angle of the mandible.

Table 1. Classification of the location of the mandibular foramen and the tip of lingula according to the position of the deepest point of the

coronoid notch

unit: number (%)

Typel Type2 Type3 Type4d Type5 Tota

All 2(1.0%) 3(1.5%) 69 (33.8%) 86 (42.2%) 44(21.6%) 204 (100%)
Sex

Male 1(0.5%) 2(1.0%) 44(21.6%) 50 (24.5%) 32(15.7%) 129 (100%)

Female 1(0.5%) 1(0.5%) 25(12.3%) 36(17.6%) 12 (5.9%) 75 (100%)
Side

Right 0(0.0%) 2(1.0%) 35(17.2%) 40(19.6%) 25(12.3%) 102 (100%)

Left 2(1.0%) 1(0.5%) 34(16.7%) 46 (22.5%) 19(9.3%) 102 (100%)

Table 2. Classification of the location of the mandibular foramen and the tip of lingula according to the position of the imaginary molar

occlusa plane unit: number (%)
Typel Type2 Type3 Typed Type5 Tota
All 7(5.3%) 6(4.5%) 63 (47.7%) 47 (35.6%) 9(6.8%) 132(100%)
Sex
Male 5(3.8%) 4(3.0%) 40(30.3%) 36(27.3%) 7(5.3%) 92 (100%)
Female 2(1.5%) 2(1.5%) 23(17.4%) 11(8.3%) 2(1.5%) 40 (100%6)
Side
Right 2(1.5%) 4(3.0%) 36(27.3%) 20(15.2%) 4(3.0%) 66 (100%)
Left 5(3.8%) 2(1.5%) 27(20.5%) 27(20.5%) 5(3.8%) 66 (100%)
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Table 3. Classification of the location of the mandibular foramen and the tip of lingula according to the position of the parallel linein the

posterior borderline from the mandibular notch

unit: number (%)

Typel Type2 Type3 Typed Type5 Tota

All 0(0.0%) 9(4.4%) 48(23.3%) 115(55.8%) 34(16.5%) 206 (100%)
Sex

Male 0(0.0%) 8(3.9%) 28(13.6%) 72(35.0%) 22(10.7%) 130(100%)

Female 0(0.0%) 1(0.5%) 20(9.7%) 43(20.9%) 12 (5.8%) 76 (100%)
Side

Right 0(0.0%) 3(1.5%) 25(12.1%) 59(28.6%) 16 (7.8%) 103 (100%)

Left 0(0.0%) 6(2.9%) 23(11.2%) 56 (27.2%) 18(8.7%) 103 (100%)

Table 4. Measured values on the line between coronoid A and

Table 5. Measured values on the line between occlusal A and

coronoid B (unit: mm) occlusal B (unit: mm)
Measurements Mae Female Both Measurements Male Female Both
coronoid A-B* 34.36+293 3244+2.85 33.65+3.04 occlusal A-B* 34.74+3.13 33.64+227 3442+294
coronoid A-C 19.39+2.05 19.07+244 19.27+2.20 occlusal A-C 19.31+2.10 19.63+2.07 19.40+2.09
coronoid A-B: A-C 56.5% 58.7% 57.3% occlusal A-B: A-C** 55.7% 58.3% 56.5%
Measurements Right side Left side Both Measurements Right side Left side Both
coronoid A-B 33.66+3.02 33.63+3.07 33.65+3.04 occlusal A-B 34.43+3.07 34.40+283 34.42+294
coronoid A-C 19.294+2.17 19.26+224 19.27+2.20 occlusal A-C 19.30+2.06 19.50+2.12 19.40+2.09
coronoid A-B: A-C 57.3% 57.3% 57.3% occlusal A-B:A-C 56.2% 56.8% 56.5%
Measurements Dentate Edentulous Both occlusal A; The point on the anterior border at the level of the occlusal plane
- . occlusal B; Theintersection of the occl A and the posterior border
coronoid A-B 34.25+273 3225+328 3365+3.04 occlusal C; The point of the mandibular foramen on the line between occlu-
coronoid A-C* 1957+1.99 1857+250 19.27+2.20 sal A and occlusal B.
coronoid A-B: A-C 57.2% 57.5% 57.3% * P<0.05, **; P<0.01

coronoid A; The deepest point of the coronoid notch on the anterior border
of the mandibular ramus

coronoid B; Theintersection of the coronoid notch and the posterior border

coronoid C; The point of the mandibular foramen on the line between
coronoid A and coronoid B.

*. P<0.01

7HA FlmAE el Aoz uhts A7k 9] A (ocdl
A-B): 34.42+294mmolgom, Ao ule} §-o)&t
Zpe] (P<0.05)5 Byt Hmwrkx] gmAjzlel] wihd
o] F& AAANA EwHA7x12] Az (occl A-C)=
19.40+2.09mme|glc} (Table 5). Blwj ) 9]x|= w3}
HE 71Eoz 3 Hwrkx] HAGn]elA] 56.5% 24
o] i} (Fig. 6).
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48.0%, 35.7% A A o]t Emisf el A o}l mri2]7}

N
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6, Fig. 7).

4) B 281 Z2REV|IHME 7IESR S AS

TEE71A 2 " Alele] Az (kr-mf)E 40.37
+4.08 mmo| )1, Blw Azt Hwl 7w Ae]o] 7g
(go-mf)x= 24.34+3.69mm, Z&-=7|3 gwZAd Alo]
2] Az (kr-go)= 63.64+5.56 mm, L7137 g
e ol A4l St Sy Aleld] A
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7ol §-2]8F 2}o] (P<0.05)2 H.git}(Table 7).
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Table 6. Measured values on the line between mandibular notch
and the intersection of the inferior border and parallel line to the

posterior border (unit: mm)
Measurements Male Female Both
mn-|P** 50.69+4.58 46.89+3.08 49.26+4.47
mn-mf** 24.22+3.23 22.44+2.74 23.55+3.17
mn-tip* 17.84+2.82 17.00+2.21 17.53+2.63
mn-mf : mn-1P 48.1% 47.9% 48.0%
mn-tip: mn-IP 35.3% 36.3% 35.7%
Measurements Right side Left side Both
mn-1P 49.29+4.33 49.22+4.61 49.26+4.47
mn-mf 23.41+3.20 23.69+3.14 23.55+3.17
mn-tip 17.53+2.66 17.52+2.62 17.53+2.63
mn-mf : mn-1P 47.7% 48.3% 48.0%
mn-tip: mn-IP 35.6% 35.7% 35.6%
Measurements Dentate Edentulous Both
mn-IP ** 49.97+4.28 47.59+4.49 49.26+4.47
mn-mf 23.61+3.17 23.36+3.27 23.55+3.17
mn-tip 17.57+2.64 17.48+2.61 17.53+2.63
mn-mf : mn-1P* 47.3% 49.6% 48.0%
mn-tip : mn-1P* 35.2% 36.9% 35.6%

mn; mandibular notch

IP; the intersection of the inferior border and the parallel line to the posterior
border at the mandibular notch, mf; mandibular foramen

tip; tip of lingula

*, P<0.05,**; P<0.01

5) B ZA 0t HEEV|ME V|ELE & HE
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AL ol AAdeA A w3 Er] 7P 2
A7, S A w7z o] A 77 20.64+
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AL ol Aol HwE7]e} w7 oo ]
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ol wel f-23 2he] (P<0.05)5 B.3ict(Table8).
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Table 7. Measured values on the line between koronoin and gonion.

(unit: mm)

M easurements Male Female Both
Kr-mf** 41.64+3.87 38.29+3.54 40.37+4.08
go-mf** 25.26+3.78 22.81+2.98 24.34+3.69
kr-go** 65.71+5.21 60.24+4.31 63.64+5.56

imaginary go-mf onkr-go** 26.25+3.53 23.45+2.61 25.18+3.48

imaginary go-mf : kr-go 40.0% 39.0% 39.6%
Measurements Rightside  Leftside Both
kr-mf* 40.15+4.34 40.59+3.81 40.37+4.08
go-mf* 24.69+3.80 23.99+3.57 24.34+3.69
kr-go* 64.13+5.38 63.13+5.71 63.64+5.56
imaginary go-mf onkr-go  25.11+3.61 25.26+3.37 25.18+3.48

imaginary go-mf : kr-go* 39.7% 40.0% 39.6%

M easurements Dentate  Edentulous Both
kr-mf 40.65+4.08 39.71+4.02 40.37+4.08
go-mf** 24.89+3.58 23.09+3.66 24.34+3.69
kr-go** 64.36+5.47 61.89+5.40 63.64+5.56

imaginary go-mf on kr-go** 25.61+3.42 24.17+3.46 25.18+3.48
imaginary go-mf : kr-go 39.8% 39.0% 39.6%

kr; koronion, mf; mandibular foramen, go; gonoion
*: P<0.05, **; P<0.01

22.61+10.27° o]t} (Table 9).

4. ejw{7|x|o| Ere} izt

s Fo o] A5 =Hwria FAE 691+124
mm<>l°q om, QBF . 9% Tl F-2]7 A}e] (P<0.05)
E 2ot B FelA AS3 Hwrbr] S
11.2011.45 mm=, A we} 23 x}o] (P<0.05)
E 2odnt B n oA ASs HwrkR] FAE=
7.33£114mmz=, A3} o2z . = Xolg-Te u}

2t 247k o] & zpe] (P<0.05) 5 B4+t

ofefemi 7k 121.16+8.01° = vtehydeth. Hw ke
Al 0 BE - A%, Kool wet Z4b2h f-o)7 A}
o] (P<0.05)2 1®.gl+}(Table 10).
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Table 8. Measured values on the line between kondylion superior

Table 10. Measured values of the thickness of ramus and the angle

and gonion (unit: mm) of mandible (unit: mm)
Measurements Male Female Both Measurements Mae Female Both

kds-mf** 45.13+3.73 41.52+3.99 43.79+4.20 thickness of ramusin front of mf** 10.99+1.38 11.56+150 11.20+1.45

kds-go** 65.77+5.10 60.44+4.32 63.79+5.46 thickness of ramus on mf 6.91+124 692+126 691+124

imaginary go-tip on kds-go** 30.51+4.14
imaginary go-mf on kds-go* 22.37+5.05

28.20+3.35 29.64+4.01
20.85+3.57 21.80+4.60

imaginary go-tip: kds-go 46.3% 46.6% 46.4%
imaginary go-mf : kds-go 33.9% 34.4% 34.1%

M easurements Rightside  Leftside Both
kds-mf 43.901+4.25 43.68+4.17 43.79+4.20
kds-go 63.83+£5.71 63.75+5.22 63.79+5.46

imaginary go-tip onkds-go  29.57+4.15
imaginary go-mf onkds-go 21.66+4.25

29.71+3.88 29.64+4.01
21.95+4.95 21.80+4.60

imaginary go-tip: kds-go 46.3% 46.6% 46.4%
imaginary go-mf : kds-go 33.8% 34.4% 34.1%

M easurements Dentate  Edentulous Both
kds-mf* 4426+4.16 42.71+4.13 43.79+4.20
kds-go** 64.72+£5.59 61.651+4.51 63.79+5.46

imaginary go-tip on kds-go* 30.09+4.08
imaginary go-mf onkds-go 22.11+4.68
imaginary go-tip: kds-go 46.4%
imaginary go-mf : kds-go 34.1%

28.59+3.67 29.64+4.01

21.08+4.37 21.80+4.60
46.4% 46.4%
34.0% 34.1%

kds; kondylion superior, mf; mandibular foramen, go; gonion, tip; tip of

lingula
*, P<0.05,**; P<0.01

Table 9. Measured values of the mandibular foramen and the tip

of lingula (unit: mm)
Measurements Male Female Both
transverse diametersof mf 4.17+0.85 4.21+094 4.18+0.88
vertical diametersof mf*  2.86+0.62 3.10+0.65 2.95+0.64
height of tip** 848+187 7.62+184 816+1.90
angle of tip 2247+9.67 22.85+11.29 22.61+10.27
Measurements Right side Left side Both
transverse diametersof mf 4.15+0.76  4.22+0.99 4.18+0.88
vertical diameters of mf**  2.83+0.66 3.07+0.59 2.95+0.64
height of tip 805+201 827+179 8.16+1.90
angle of tip 21.994+10.09 23.23+10.46 22.61+10.27
Measurements Dentate Edentulous Both
transverse diametersof mf 4.12+0.86 4.33+1.03 4.18+0.88
vertical diameters of mf 292+065 302+0.60 295+0.64
height of tip of lingula 820+1.84 806+204 816+1.90
angle of tip of lingula 21.90+9.81 24.32+11.23 22.61+10.27

mf; mandibular foramen
*: P<0.05, **; P<0.01

(1995) =

7l AH sk AS7H 7

SrAE g 7P 2] HmEHET] T
Wy I geoa

WS E7| BT §1Fel] X eh= 97 Bwekal skl

752+116 7.00+102 733+114
120.16+8.54 122.82+6.78 121.16+8.01

Rightside  Leftside Both

1120+149 11.20+143 11.20+1.45
7.03+115 679+133 691+124
744+113 721+114 733+114
120.77+£8.33 121.55+7.71 121.16+8.01

Dentate Both

11.20+150 11.20+1.37 11.20+1.45
6.99+121 673+130 691+124
744+110 707+118 733+114
120.01+8.18 123.80+6.99 121.16+8.01

thickness of ramus behind mf**
angle of mandible*

Measurements

thickness of ramusin front of mf
thickness of ramus on mf*
thickness of ramus behind mf**
angle of mandible*

Measurements Edentulous

thickness of ramusin front of mf
thickness of ramus on mf
thickness of ramus behind mf*
angle of mandible**

mf; mandibular foramen
* P<0.05, **; P<0.01
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A Morphometric Study on the Mandibular Foramen and
the Lingulain Korean

Sang-Wan Lee T, Hwahae Jeong® 7, Youn-Kyoung Seo!, Su-Kyung Jeon*?, Shin-Young Kim?,
Manho Jang!, Doo-Jin Paik*

'Department of Anatomy & Cell Biology, School of Medicine, Hanyang University
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Abstract : Interest in the correction of jaw deformities has increased due to the development of techniques and
instruments of jaw operation. The accurate position of the mandibular foramen and lingula is important for the
prevention of the complications and successful inferior alveolar nerve block. This study was conducted on 104
dried mandibles (65 males, 39 females) from Korean cadaver. The positions of the mandibular foramen and
lingula were measured on the coronoid notch, occlusal plane, mandibular notch, gonion, koronoid and kondylion.
The structures of the mandibular foramen and lingula were determined and the thickness of ramus and the angle
of mandible were measured. |ndependent t-tests and paired t-tests were performed to determine the statistically
significant difference. The results as follows;

The line between coronoid notch and posterior border of ramus was located on the same level with the tip of
lingulain 42.2% of the cases, and in between the mandibular foramen and the tip of lingulain 33.8% of the cases.
The occlusal plane was located on the level between the mandibular foramen and the tip of lingula in 47.7% of
cases, and on the same level with the tip of lingula in 35.6% of the cases. The line between lower end of the
mandibular notch to inferior border of the mandible, in parallel to the posterior border of the mandibles, met the
tip of lingula in 55.8% of the cases. The mandibular foramen was located posteriorly to the midpoint on the
anteroposterior (AP) width of the ramus. It was located at 57.3% of AP width from the coronoid notch and 56.5%
from the occlusal plane. The mandibular foramen and the tip of lingula were located superiorly to the midpoint on
the vertical height of the ramus, on the 48.5% and 35.7% of vertical distance from the coronoid notch,
respectively. The mandibular foramen was located at 40% of the length on the line from the gonion to the
koronion.

The results of this study will provide important morphometric information to prevent the complications in
mandibular surgery and also provide the basis for the development of the new techniques.

Keywords : Mandibular foramen, Lingula, Mandibular notch, Morphometry, Korean
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