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f19} o)) i‘%—}rf—'— ZA}ele] stetate] HelE
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3t shtmol] @I AP A7RE A3
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(1952)*"), Frank(1966)%', Seymour(1972)®, Littner
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AL AT, 2(1964) = Aele] AZFAF
& olg3te] stetwtel 7w Hepd sfelte) o
Ag gArdstEoE Azeych £ Norjes
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AWY FGATY BEFY oW AT AS Xasehmabule] YXelA slobde] Wal M3} 8
w opzt WA AsfebAol AWEAS B X obgkahe 7} A

HRBAN A GG Qo HRIA VRV SR A3y
9 2t pxzie] Aud $NE Fosle] §ol v stebaksha o) 24
am‘“""'. PAXel A Y7 stetzbguie) Aoz Ry

olell Mz pantomogram$ °]&3te] A} 3} PR XM HY7A stelaslgel HyEaeg
obzte] mg sjeribe] FaAdiel Wl WAME MAPo} § p'g Ang Me] 2w
Aoz BF -AFsted, dFHLZ stde F m'AYS Y 2AAH Mo =3

P2 ARE s g BHoz B AFE EDES?
Amdte thi AL A7 olF Bisle Cro|BE AR ZAH
oIt T:stobx Fole) WA

I. 728 2 g TishelAi o) HAd
a,a" 3t A1 &2 shde] stotabgd - &by

1. 9728 bb’ :8tetAI24TA] b shotdad - 5y

AAbe BEdstn Aast F52] el 1980 e, ¢’ sStAA 7 242 shgel st - 3
W o19RE 19859 49747 WY3ste] pantomogram !
< #edd 3zt 950 FolM mEgPHo] AHPH(K d,d":stetAlldl 72 AT shde) ety - &
TE) % o) =m, F3F(image layer)o] F2E 3 ‘
EFstn, do] AGNoR EAstHA, et e,e’ BPetA2 R 2AAZ s setey - @
3} olde] FHeld YAWSIE o¥ APo] g= 3
11410} 404018 P14 4588 ¢} pantomogram$ A L atekaoo) ) A2 shde] spotahy - sh

Hate] AFuigeg stgoen, o858 A o
gl 57HA e 57 ERSIAY. d%EY AEE
Ex Table 17 2t}

Table 1. Distribution of material by age and sex
Group{age) Male Female Totat
Group 1(11-15yrs.) 33 48 8
Group Z{16-20yrs.) Ly 39 83
Group 3{(21-25yrs.) 45 4k 89
Group 4(26-30yrs.} 53 L4 97
Group 5(30- yrs.) 67 L3l 108
Total 242 216 458
Figure 1. Gonial angle and anqle of
mandibular canal in ramal
2. A7y portion and angle of mental
A pantomogram& ZHPAMoE UAN & ke canal to lower border of
N . - - mandible.
3 2L A3 ASHe dgstel AZsc

(1) AFH 2 ASA
X: sjotatolA] oj@o g ExlEE stet@idue] o]
P
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P:1 : root of first premolar

pz : root of second premolar

Mim : mesial root of first molar

Mid : distal root of first molar

M,m : mesial root of second molar
Mod : distal root of seconf molar

Figure 2. Position of upper wall and lower
wall of mandibular canal.

: Portion approaching to apex of root

A

B: Portion from middle to A portion
C: Portion from middle to D portion
D

: Portion approaching to cortical plate

Figure 3. Division of mandibular body

from apex of root to cortical
plate of lower border of
mandible.

(2) A7E=

1) etz

stotzte atebAle] Az stopAl gl HHo] W
UA olfE Zteg A3t (Figue 1 32).
2) stebAol Wi stepAlN-9ie} stetde) A
stergbgie] HojZwe PHa stebdsie A
mER9 PANel) FAM slekdelel AME
Adg A3 shebAe Pl WM ok Zw

2 EFA4sdFigure 132).
3) A gt oj#e FHYE
o}F9) FHCe o)|ARAR) FUH C'E AT A
7} stetAel Faol whiA olf& g £33
AtH(Figure 182),
4) Aol digk spetdgE o] 91X
Kol A stetAAAFRAAE FTI] 4T E8H
(Figure 332) 3slelgddie] Ha be, d, e, 7}
e 798 A tH Figure 2322).
5) sGA A gt sjetAsly g 9
A2 A st A A/ E F55] 45859
(Figure 332 ) &stetashde] A a’b,c’de’,
£'7b Yehvbs 298 AT Figue 2 FE).
(3)&AA Y EATEH 2Py

1)stetzt, sretxte]e) spetde FYZn, o
ue 244w
stebzh, shotagsle stHe FRZAE, ol
ZAZIE A E 4 99T JTEE BFEA
g 7oy, ANGYE sdFE 7Tz iy
stetzte] A YF+1 S.D(FFHAH U E Gl
B -1S.D.(£FHA) IS GIl, HF+1S.D.
(EEHA S G2 obER3Yen olF 3
o tairx aofAe] gt stetde] Zhx, o]
7Ang F3s9 #9948 ARE ik

4

2)steA ol A shetdte) 917
setghy - 3ol & mAPEL AB,CD®
Az FANEE 248 (Figure 2, 3 3F2) o

Hap X2of) wel WEg2 JE

. |4+4

A2

1. skt

srebbe 130N B 126.3°8, HUAE YE
o Ax gaste gaMzolA 121.5° A3
o X 123.72 HAXE JEPR U O o]F 9 dF
TAAN oA §dzhe] F7stgcH Table 2% %), 1
o3 32, 123 53%lle /a8 A7l A =HUY
(p<0.05). sletztel A7 aFe 3G 2o} ot
y=123.7—0. 83X (y:5}¢+zt, X:d%)%en A%
e 123.6°9ch GARFS 123.1°, ARHEL
124.2°2 °F 1°9] Aol7t glent, gty e ¢
FHA gton F9-=dw EA Y ozt ¢
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Hp>0.05).

Table 2. Gonial angle in different age group

Male Female Total
Group _ _
M S.D. M S.D. M s.0. N
1 125.7 5.9 125.1 5.7 125.3 5.8 162
2 123.1 6.8 124.9 6.5 123.4 6.8 166
3 121.7 7.6 123.7 6.9 122.7 7.3 78
4 121.5 7.4 125.1 7.5 123.2 7.6 194
5 122.4 7.9 123.9 7.4 122.9 7.7 216
Total 123.1 7.4 124.2 6.9 123.6 7.1 458

M: mean, S.0.: standard deviation.

stelAoll thEt spebR] o]l shobyte] 37t
=
stetAjel] o3 sletBe) FYPATE BRI ol
150.6°Hes Ax#EFe 152.3°H AAqH T
151 6°gtH{Table 3 #x). stotxo) whst sjetme)
FYPATM Ao PFe A9 BT & AN
20 (p>0.05), WY A$F Tz AV}t AAH
2 FATHP>0.05). ey} shetztat stetAel o
3 slotd) AxE 2 AddAE JeEge
o}(Table 5, 67} Figure 43%), stetzde 7lFEog
ob s GI, GII, GIH A= Fo3 27t A
gxoz AASAHP<O0.01)(Table 8, 9 #zx).

Table 3. Angle of mandibular canal to lower border
of mandible

Group _"5’5 Femaie Total
M S.0. F__s.p. % Ss.D.
1 152.1 4.4 151.2 3.7 151.5 4.02
2 150.1 4.1 152.9 3.9 1514 4.2
3 151.9 6.4 151.6 4.7 151.7 7.2
4 151.2 5.2 153.8 4.2 152.3 6.8
5 150.9 4.5 151.2 4.1 151.1 4.4

Total 150.6 4.9 152.3 4.0 151,61 4.3

M: mean, 5.D.: standard deviation.

3. sjetAol Wit ol EXAR

aetRlo] g ol FXZAEE HAH A
37.8°, AAHFL 36.6°%oH HAAMARE 36
9°Ach(Table 4 Fx). ol#9 XA RNNE 97
9 F7il W Zze ®zle I9AT F gidlen
9 2 29F e {FoA AJTHP<0.05).

ﬂr

O

Z7ketml stetAfel] digh ofzhe]
u(P<0.05), #44EE 3

2ol setzto] %
257457} } 3k

A5 40 oa) Yehlw y=58.8—0. 17X (y-ol 2e]
#5275, xaetz ok Table 5, 6 # Figure 5
HE) EF stozS V1Eon oM RT Els
FAEA Freol7t QA ATHP <0, 05)(Table 8, 9
F2).

Table 4. Angle of mental canal to lower border of mandible
Group Male Female _Total

N s.D. K] S.D. M 5.0.

1 38.1 9.1 39.1 9.8 38.7 9.5

2 37.3 9.8 3h.4 9.2 36.0 9.3

3 37.0 9.3 36.7 9.4 369 9.3

4 4.6 8.7 33.7 9.3 37.5 9.1

5 35.4 8.5 36.9 8.8 36.0 8.7
Totat 37.8 8.9 36.6 9.3 36.9 8.9

M: mean, S.D,: standard deviation.

Table5. Correlation coefficient and significance of

three angles in female

a B Y
a 1.0000
8 0.6657%* 1.0000
Y -0.1050% -0.1962% 1.0000

a: Gonial angle.
B: Angle of mandibular canal to Mn lower border.
v: Angle of mental canal to Mn lower border.

** Significant at 1% leve) of Confidence.
* Significant at 5% level of Confidence.

Table 6. Correlation coefficient and significance of
three angles in male

a [ h'e
a 1.0000
B 0.7303** 1.00000
vy -0.2102% -0.2010% 1.0000

a: Gonial angle.
8: Angle of mandibular canal to Mn lower border.
¥: Angle of mental canal to Mn lower border.

** Significant at 1% level of Confidence.
* Significant at 5% level of Confidence.
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v in degrees

-
3 Female: Y = 103.4 + 0.39%
m Male : Y = 55,3 + 0.36X
1704
o 100 .
2 ™
o
o
o
=4
= 1504
«Q
]40 . - i ) L L i L L 1
100 110 120 130 140 150

Figure 4. Regression line demonstrating

a in degrees

relationship between gonial

angle(a) and angle of mandibular

canal ().

Table 7. Classification and distribution of material

by gonial angle

Subgroup Gonial angle N
Gl 116.1< o <130.8 674
G $116.1 121
Glit 2130.8 121
Total 916

a: gonial angle

£ Female: ¥ = 55,35 -0.15X%
®Hale : Vv = 62.4 -C.20x
40 v
30—
F
M
204
10
100 no 120 130 140 150

a in degrees

Figure 5, Regression line demonstrating
relationship between gonial
angle(a) and angle of mental
canal(¥y).

1 A2 W stererdEe) 91
stetaaol At Jhg 2EH Pele Aaa

c

TAA A2gTR] A 2EEA9en A2
AZHR) D spelaguel yulgg o
U d%8¥=2 B FR3TelA 35.5%, G2z
A 38.9%2 AUNE Vebdch A2 R 9ol A
Aol it speradeiel 2nlee dAYo) 7}
ol wz} Zaske] A2elM stRganA Ae
7t bk AEE RycHTable 10, Figure 6 2
Z), o) g stetwabuiol Muralol 93

Table 8. Mean and F ratio between the different subgroup in male

F ratio F-prob Gl Gl Gl
a 603.02 0.001 #=* 122.4 113.9 134, 4
8 78.47 0.001 %% 152.4 148.5 155.9
Y 7.98 0.05% 36.4 38.6 35.5
Rf. #% Significant at 1% level of Confidence

“ Significant at 5% level of Confidence

@: Gonial angle.

8: Angle of mandibular canal to lower border of mandible.

v: Angle of mental canal to lower border of mandible.
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Table 9. Mean and F ratio between the different subgroup in female
F ratio F-prob .Gt GIl GilI
o 471.06 0.001 #s 122.7 110.6 134, 1
8 138.36 0.001 *= 150.5 146.2 155.5
¥ ©9.25 0.05%* 36.9 by.3 35.4
Rf. #% Significant at 1% level of Confidence

* Significant at 5% level of Confidence

a: Gonial angle.

B: Angle of mandibular canal to lower border of mandible.

v: Angle of mental canal to lower border of mandible.

o ololx, =3 THI ARl 7.6%, BFHel
44.6% Cx-8loll 46.0%, D¥-9lol 1.8%E vehio]
stet gk e 90%o)do] BtetEA FAIRA X
Aoz elgtti(Table 10 #=).

5, tebA S| A ol Wil st @3 9]

atetA] o) d S ol 7}1} 23 stdat

ZE A9 AAAFAA AT 24
-mH stetasigo] 7 27 Aoz v
o, AldFa ZAATGRAq A st HA
o )3t slerdaluie) A dEw ZHu LS
W gAMTo] 50. 9%, 041}4—?‘0] 60%2 AW Z
el AT AZR 3 AukAl hetEst
wol g @ANA ARl 0.7%, BEQANA
12,6%,CH- o)A 59.8%, 3stetA A :z‘ga
ool DR 26.9%Z vehjo] ashetdahy
86%o]go] stetEH FAINRT dhol Hz]ﬁ]— A
o2 vbebttH(Table 11, Figure 7 322),
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. ohebE e ARFIe) wet A HErh Aol
D BERD) | golan serze] epustel wet
AUA XBA 7 AT 0,

stetE el Fewizts ATded oM, &
3letzh-e cranio—facial skeletal complexe] AJ7bhak
I Ry e] B{, EF slehze st g 7
TA WE dFskEl Bol ol &= gk

slorzbe] T AfE Keen(1945)°”, Jensenwt
20(1965)%', Ode-

3]

Palling(1954)%, Bjork(1963)%,

garrd(1970)*Y, Mattila%-(1977)%, 4:(1979)%, 4%
(1979)Y0) la}a] o}fo)A] $hi=wl, Jensens} Pall-
ing(1954)®' e aetzto)] Bz oA 2A7IH] =

7t 1 o)F A% asitrl ol 2Hs A
H Zos XolAE 2dte zxFTo] FHEHTHA

A Z71Eca ska, Bjork(1963)%) %= afetZe
AEAY WAHAEA ATE B3ke, volo wet
stetatde] 2Fo] Frihste] sleldo] iy
mastgich 8119658 setzto] 20~30M7kA =
Aol F7Hel met it 1 olFee v
Al F7kte FAE Holw, ozjelA dalrt =
719l sketFo] SAE T Rustgoh I Mati-
1a%5(1977)%)& orthopantomogram & o] &s}e] s}o}
72 EA3 =l orthopantomogramol A = &etz}
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E A7 st e golrt ZrEe) what
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Figure 6. Histogram showing relationship of position o

f upper wall

of mandibular canal to root apex in different age group.
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Figure 7. Histogram showing relationship of position of lower Wa]]
of mandibular canal to cortical plate in different age group.
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2 AFolre steiAel W@ stk ot
2o AFPAEE SYSAE, ol setae
YA Hiol 15Legen 939 Jge
EAgH oz QA dsuth olE@ Ade $
(1980)V¢] Aok §AMF ApolA, %(1980)7
9] AFge tha Aolzt AdeH, ol ATl
u o] zjolo] 7)QI% Aoz Alg€rh

o] Zol T3t WAMAEA AFaE Tebos} Telford
(1950)", Inkster(1964)'", Z(1964)”, Z(1972)"",
Fishel(1976)%", %(1980)°’, Linkow(1984)'",
Chomenko(1985)™'¢] 477} ot thi-¥ o]F<]
N BAE slested 2320, ol P A
7E ¢ sad Adeolth thdt Goaz(1987)%E
ol#o] Bz stetEERo) el Azto)A
b Aoz Fshu glovl serzol Jgatel A
wol§ate] wel B oz 23e Aok
3 Ak #94(1980)"9) Rty AFelME
Jele) 10%7} 0~40°%) AR ojTho) FAoz
ZZstn Qon Az shgA =3 A4
2919l 30%elA RET Bt

2 ApdMEe sltAd W olfe EXAEE
=R, dANAE 37.8°, dxE 36.6Q7,
AP FL 36.9°2 A hafl ojTto] Fihde

2 2Isgen Az JdFe dAh ol £
(1980)Ve} Bt A7el fAG AATHL AL

g5 o] T3 WAAEH AT} AL oF
A7) g AgololM s & 5 girk.

a7 ozt v1FoE sto} olREFY B
olME stetzrst st sjotwe) Fa7t
%, ol#e] EZAsAolE FA%HR FolAt
(P<0.05)7F Qem, E& of 4=E Atolole
B 4BUA(P<0.0)7F Aeg vigo] 24, &
ozte] =7)7} et spIFYAES o] F
2wl e 9%e F3 ASE ¢ 4 Yok

Az stetgstel AN WA BaME @
o ﬁfz}._g_g] ﬂ?j.]1,12.13,14,24.25.26,31,33.36,40,43)7}_ 9}
£t Stockdale(1959)” X0l FAHAAN o}
A pgow olFste] ATt setayuzie A2
£ A% Z7isen ol AT R A2 FA
A o @AsA Lo, AT} BEHE
A7l seAaRsdA e F57t Loyt
WA AT B2 F Qe BT AAUY
T Rgel thAl Aa2Be FFYF] dojut A2

3 stet@zte] Ae 9¢ Z7tEdm Y. &
8 Patterson(1952)®’, Carters} Keen(1971)%, Bar-
ker9}Lockett(1972)%2), Nortjé5-(1977)%)& stetzhe)
el o} FAFAE ArEH e, 53] Carters}
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ABSTRACT

A RADIOGRAPHIC STUDY OF MANDIBULAR CANAL

Won Chuil Kim, Sang Rae Lee

Department of Oral Radiology, Division of Dentistry
Kyung Hee University

The author invested the gonial angle, the angle of mandibular and mental canal to the lower border
of the mandible, and a relationship of the position of the mandibular canal to the root apex of the
posterior teeth and the cortical plate of the lower of the mandible.

The materials consisted of 458 pantomograms in male and female aged 11-40 and divided into 5
groups at 5 year intervals and subdivided into 3 groups by gonial angle.

The results were as follows;

The gonial angle decreased with age, but slight increase occurred over 26-30 years.

2. The average angle of the mandibular canal to the lower border of the mandible was 151.6° and did
not correlate with age.

3. The average angle of the mental canal to the lower border of the mandible was 36.9° and didn’t
correlate with age.

4. The angles of mandibular and mental canal to the lower border of the mandible correlated with gonial
angle.

5. The distance from the root apex of the posterior teeth to the upper wall of the mandibular canal
was most short at the region of the distal root of the mandibular second molar and increased with age
at the region of the mandibular second molar.

6. The distance from the lower wall of the mandibular canal to the cortical plate of the lower border of

the mandible was most short at the region of the mesial root of the mandibular first molar and didn’t

correlate with age.
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