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Abstract (J. Kor. Oral Maxillofac. Surg. 2006;32:566-574)

THE STUDY BY USING THE COMPUTERIZED TOMOGRAPHY IMAGING IN ORDER TO ACCESS
TO MANDIBULAR FORAMEN WHILE INFERIOR ALVEOLAR NERVE ANESTHESIA

Ji-Kwang Kim, Hong Gu, Jin-Suk An, Min-Suk Kook, Hong-Ju Park, Hee-Kyun Oh, Jin-Hyoung Cho*
Department of Oral and Maxillofacial Surgery, School of Dentistry,
Chonnam National University, *Dental Science Research Institute

Purpose : This study was performed to provide an anatomical information of the mandibular ramus for the successful inferior aveolar nerve block.
Three dimensional images were reconstructed from the computerized tomography (CT) and the anatomica evaluation of the mandibular ramus was
done.

Materials and methods : Sixty-four patients who had been taken the facial CT scans from 2000, Jan to 2003, June was selected. The patients who
had the anterior or posterior teeth misssing, edentulous ridge, and jaw fracture were excepted. In the occulusal plane, the lingual surface angle (LSA)
between the mid-sagittal plane and the mandibular molar lingual surface from the 2nd premolar to the 2nd molar, the inner ramal surface angle
(IRSA), the maximum inner ramal surface angle (MxIRSA), and the outer ramal surface angle (ORSA) to the-mid sagittal plane were measured. The
inner ramal surface angle in the ligular tip level (IRSA-L) and the outer ramal surface angle in the ligular tip level (ORSA-L), the ramal length (RL),
and the anterior ramal length (ARL) were also measured in the lingular tip level.

Results: Inthelingular tip level, the mean IRSA-L and ORSA-L were 28.6+6.3° and 17.9+4.9° respectively. The larger wasthe IRSA, the larger
was the ORSA. In the lingular tip level, the mean ramal length was 35.8+ 3.4 mm. The larger was the IRSA-L, the shorter was the ramal length. On
the lingular tip level, the mean anterior ramal length from anterior ramus to lingular tip was 19.6+ 3.3 mm. when the ramal length was longer, the
anterior ramal length was aso longer. On the lingular tip level, there was positive correlation vetween the IRSA and the ORSA, negative correlation
between the IRSA and the ramal length, and positive correlation between the ramal length and the lingular tip level to the anterior ramus. There was
no statistical meaning of data between sex and age.

Conclusion : Intheclinical view of the results so far achieved, if the direction of needleis closer to posterior it is able to contact bone on lingular tip
when the internal surface of ramus iswided outer.

Key words: Computerized tomography (CT), ORSA, IRSA, LSA, RL, ARL
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Fig. 1. Schematic drawing of the mandibular ramal angle and insertion of a needle. A. Normal angulation of the inner
surface of the mandibular ramus to the mid-sagittal plane, B. Too large angulation of the inner surface of the mandibular
ramus, C. Too small angulation of the inner surface of the mandibular ramus.
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Table 1. Sex and age distribution of patients.

Age(yrs) Mae Femade Totd (%)
20~29 15 13 28(44)
60~69 17 19 36(56)

Totd (%) 32(50) 32(50) 64(100)
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Fig. 2. Angular measurements in the occlusal level.
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Table 2. Angular measurements in the occlusal level (Mean =SD, range).

Angles 20M 20/F 60/M 60/F
LSA 135+31 155+56 201+6.8 21.6+6.0
(89-20.2) (4.9-27.9) (9.7-34.3) (12.7-389)
MXIRSA 52.2+10.6 51.9+56 46.9+7.7%* 53.4+8.2**
(236-66.9) (41.1-62.8) (26.1-58.8) (35.0-75.0)
IRSA 356+59 36.6+5.6 32.6+4.3* 37.0+6.7+*
(23.646.1) (26.9-47.4) (24.540.1) (22.0-59.6)
ORSA 19.0+£5.5%* 15.3+4.0** 186+4.2 171495
(5.7-30.1) (88-22.1) (11.7-31.4) (35-295)

** p<0.01; SD, standard deviation; M, mae; F, femae; LSA, lingua surface angle; IRSA, inner rama surface angle; MxIRSA, maximal inner rama sur-
faceangle; ORSA, outer ramal surface angle.

Table 3. Difference between IRSA and LSA measurements in the occlusal level.

Difference(”) 20/M 20/F 60/M 60/F Total (%)
<10 1 2 12 7 22(17)
10-20 12 10 14 23 59(47)
20-30 14 12 8 6 40(31)
>30 3 2 0 2 7(5)
Total 30 26 34 33 128(100)
Abbreviations: M, male; F, femae.
Table 4. Difference between MxIRSA and IRSA measurements in the occlusal level.
Difference(”) 20/M 20/F 60/M 60/F Tota
<10 6 4 9 6 25(19)
10-20 14 18 18 20 70(55)
20-30 7 4 7 1 29(23)
>30 3 0 0 1 4(3)
Total 29 2 34 33 128(100)
Abbreviations: M, male; F, femae.
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Table 5. Angular measurements in the lingular tip level (Mean =SD, range).

HOS ol HUSCISEYS 3 BAYY o7

Angles 20M 20/F 60/M 60/F
IRSA-L 23.1+5.80 25.9+6.07 24.6+4.15 2374554
(11.7-333) (165-38.6) (16.2-33.1) (13.9-34.4)
ORSA-L 185+4.55 179+4.98 17.1+4.24* 14.7+4.04*
(7.8-27.8) (9.3-27.3) (10.0-26.4) (3.7-22.2)
* | p<0.05;

Abbreviations: SD, standard deviation; M, male; F, Femae; IRSA-L, inner rama surface anglein the lingular level; ORSA-L, outer ramal surface anglein

thelingular level.

Table 6. Difference between IRSA-L and LSA measurements in the lingular level.

Difference(”) 20IM 20/F 60/M 60/F Total (%)
<-10 0 0 1 3 43)
-10 2 11 11 28(22)
0-10 9 1 11 20 51(40)
10-20 14 11 10 4 39(31)
20-30 2 2 1 0 5(4)
Totd 29 26 4 38 127(100)
Abbrevigtions: M, mae; F, Female.
Table 7. Linear measurements in the lingular level (Mean +SD).
Lengths 20M 20F 60M 60F
RL 35.8+3.51* 33.6+2.95* 36.5+301 36.5+344
(31.0-43.7) (29.2-38.2) (29.1-41.8) (31.0-45.4)
ARL 192+334 185+261 18.7+2.40** 21.6+3.69**
(14.3-285) (14.8-24.3) (15.1-235) (15.6-29.5)

*, p<0.05; **, p<0.01;

Abbreviations: SD, standard deviation; M, mae; F, Femade; RL, ramd length; ARL, anterior ramal length.

Correlation of ORSA-L and IRSA-L

30
. ..
25 * s *
05 S e D
T DL ATE y W
& 15 PR At o
] TN *
5 R SO
S 10 e e
:
5
0
0 10 20 30 40
IRSA-L

50

Fig. 4. Correlation of IRSA-L and ORSA-L, Angular

measurements in the lingular tip level.

Correlation of IRSA-L and RL

60

-

50

* .

40

.
-
Gy .

30

IRSA-L

o
",

g% * o
.

20

.

20 30 40 50
RL

Fig. 5. Correlation of IRSA-L and RL, Angular and
linear measurements in the lingular tip level.

571



LHT2| x| 2006;32:566-574

(A BAS 075N E e Th Teju RE A2 oA 4 5
Qo] 2 EA 5 0 2§99 Aol AT

stz w g Bud AR 24Y T A2
22 7450 YolA FEvHATF F2 o) §HE o}
S @) sHet £A% Aok A7) AsAAE A
AgrkAzt AR SR AT ¢

0
2

o
i)
ox, M
o
Moo 2 Ob o on 2 (2

e
© = RNl

o)

rlo
=)
=
N
9%
-
)
T
o
o
X
tlo Rl
ol
c
[EEN
o,
% o

£
U

2 kN4
o> 2o o> 2

ot It o
= o

2

£

=7 N
N

ol
ol
1L
of
o
fil
1o
= o
Mo
s
N
)
ol
ofN
ko
ol
ko
rO
©
AC
fd
rlo met
Y

=
o
o
e

2217 AYrhA S Aol e A 0 B SHEo 3

o) Thp o]k ST, o s}
so] stobA) vel A stebgel AF
I thal o] o) 4 steken. NicholsorP & At

k)

& skl o] A
Folo afotgo] EA ghthal F74 a3l th Gabrie?>- w g o
tate] B8 H2del shetg-o] S1X® Tkl 3115, Miller=
Azt E S o] 83 Aol A BhekEe] ahobA] o] SEA A
Fbol SIx gttt Sl WS Sl Ax st S
Ao shet o] wH B T bl 91X geka st T
Aol A UukA el W 0 7 F1X| 2 A AgntH A §het
A Wl o] spor A F el FAR S HEAITIA oAU U

d

¥ we) gEe) HE 49 49 4 5 ek meka 4
2H0l SN AGrRAZ e shebd rolek
o)A stolge] 9128 Bk ohlet st 7t A F A
wol sl A ol AEE F28 89102 4218 5 ddth
o]ol) ths Miranda 552 720421 ] A1) 2,910 2 shefe]
o2 HE S} Ao} I, Lho] Fo W2 )55l thepy
2 ARSI T8 7)o B AP A9 o] FojAY
A gk whebd B Aol A shet R A shele) 27

==
o
o

il

A9 91797 Wk okl 2} A% Aol sl shebA ue
of Wojzl o] sl Lobr 37} sk

shop) W mel th & 7122 ek Q) AL TR AR
sfotz g ol gatadrh. ol dd APE AZd glo} AZA S
B gk AolA vle AR ASAE w5 o),
Aol o) 83 4 Q= S2Aol] FA7E UL, A S o] 88 7
zso o] YAeA ol AA S FEY 5 g, A

b1

2@y = o

ok
[}
I~

itk B o] Sk & A A
O} 7HAA ] tEk Zh e 9] A
2ol & wftwaree] gz A Aksict
FH S uEl oA &

M1 orr

O pH N e 41 Sy g of o oX

ol
28
=2

s

(

e St
ox
SO

(o rit
fu S

lo > x §1L oL glo

23
ot
o
i)
rot
rir
N
L]
ot
oX
e
A3
re

2 of
o

w

Al

)

N
N
2
(o,
rg
o\
2

2L
EN
ofit ot
o
o
N

)
b
i)
1o
oL é‘
N\
o
iuj
>
i}
b
i,
9
ﬁ',
e 30 e o

o oj\ r2 2 ﬂJlO

£0. 12
Ty b

o
[y
o
et
o
o,

> Mo
T o N
z N
2 h o =
n&rvrzi
1o 3y of

oo 2 r2

NY

n:lm.owdz
OllBé
P2z
wﬁro
LB g
FEE_{E
oﬁéé
F\OOL_RLQ
ot
Y
r
oty
o

N
S

=
Ogd-l'

o
i
ss)
o
o
ne

2

oX,

fn s
-

oL

i g
=

N
N
o mol

Kl fo q

o 2

ox rlo
of

ol

e

o

>,

I N;leor,'doﬂééigoﬁozzéﬂéé
S o oy
— of\
o >
19 ox
1o (E
mEé
l.m_%é".:
o, ol
o, o
g
I
_oLAQ
2L
N9,
2
oX
bt
2
=
:ng
=
2
&

ol

o

i

1o

o

ro

= I o

1E X2 r(r ol

18
LR A s1okA) U RZHE(RSA)E i B4
ahobA] @)W 7= (ORSA) = ¥+ 17.6+5.6° Tt g ol A
A2 A0 sl A shebx) WA ZHE(MXIRSA)S} 3ot
R E(RSA)S] Aol 156473 Gtk o] F F w9 3
7} 20~ 30° 91 7239} 30 o] 49l AHE ATk
1 sern) sleel st Weel ZEst AR wel7t o)
9

o

o

247 AGPHA A oA A FAL A o] Ll
shopx) slwie] 2k o A8 4R FA o] H s ok
stobA el 438 5 9eS olv)ath LFAA 5
oF X3 AU AE(LSA)S} She}x

)
W 176283 .00, o] Fol A F 2= 2] 2Ho]7} 10-20°9)
7947902 20~30° 91 7-$(319%)7+ th -2 A skl 1
U} 5 28] 7o) 7 10° o] 5}9] (1S} 3T o)) 7
SO AT THR Folol A ot A3 Az o}
dhok 247 Eolo] A sobA YLt Aol B 62+
83 .01, o] ol T 7HE 9] 7o) 7} 0-10° 9 73-$-(40%) 7}
714 Btk el 7 2] 20] 7 20300 73942 A0°
o519l A% AT ol FO 2 el AP5g gl

ABRAE GO0, SRR AW Ao w2 set
OGP ED Bl 9L T 5 Aok

207 AEHAA FA G A shot 244
SR A B Lam ol 4 A=)

By

Hir o o2 30 O



ool A FFAFEA e skt R AE(RAL)E B
286+6.3 9.o.m, 3}o}A) ¢ W7} (ORSA-L) = % 17.9+
49 T BFA R hstel sebA) WU A =Tt 245 9
WHAER S/l 00 SAGH 0 or gl %ol 4D
AE B T stot 24 Folol Al st A F
Q1744 €] Bhetx) o) (RL)E i B8L34mM) B, 317
Aot 4252 FA G i sheA R zwst Z7h

gArh Wb s 247 ARehA A sekA) A

{i

Of

)

|

e
-
f

0
gl
o

e e 19 rQ mot
Moy e £t
o o 4 o

ofr
o)
2
R
=
=)
=2
>
ofr
28
12
of
. 1o

)
o
o
ol
o
)
bt
o
o
K
ol
o
4 [}
[
m>‘
1o
do

17-21)

Lo

of

ol
©
2
re
=2,
>
ol
ol
£
of
)
N
lo,
2
AC)
]
P
o
ol

2
[o

BN

T-ol| A Hayward 57& &
)7} $-Zo0] 1557 mm, FZ0] 1573mm 2} 7 3+ 7,
© Z%0] 1682 mm, FZo] 1678 mm 2+ 3t} A
Bo] Ao N ahetA] Aol A sFetge] T A
1
1

o o
e

o rg
<]

ot o o U\ ¥ o
ofl
B

-1 0
o] 727} 2040 mm 23 ST B Aol M seba A
$E shetaMrA el A sobA] Aol B 196433 mm
Atk oA shefgel Aol e Lelstd e shebge] F4)
PHS FOE A 599 A% n5e A%E B
T 2N ADAE AT FAI ) A S L
Lam el 4 Bash A1 22 sterge] 91 urhe 5
tadPe 97h ) F250 T 5 Uk A A RS of
F3ho] ShotaMe] 91212 2AHe Gagsh Townsnd™Lh st
Grig ol gate] HA A9 AGoLAZ 915 Sefaiel
2 Z4334 9 Packy?e] A5 TIA R QT

Bl

if
°

3T 10

g sforadl ool 4 MRS A stel shotad el 917
2 24834 S0 1 A1Q1HQ 2ol Ak, 4
3 g B2 Aok FALHOE o3 ol 7 YUY
o meb stoba) Aol A sjekEriA A o) shetade
ol 7h 71910l mel kel B ajx 244 AgniH A 4

=z

- B
sheeboh b 5& Fastel shetadel 9122 ekH o
5 2 g A3k Aol 3
N7 YA 4 3B Foltd Egol Helg 4%

2

re
-
=2
R
of
ol
©
>
1o,
iISS
L
N
>
)
o
-
hu
ol
o
o

2 Fololl A

bobA 9 W S) 27} Z7HsE 0.0, shebx €] o7t

shetaidztA €] A7t 2
shopA) o) ol 7k H24E WA Awst A
THP<00L).
2219) sot2 AAlel vhal g A7) A
o 5

S
227 ALHAE AN E Y
o o)

of
195

e
fu
ol
o
©
R
)
re
=2
B
-z
i)

32 ot
b

AN

Ol

¥

ooy o
o by

9l

ofr
o)
19
O
£
R

N
-~
i)
2
oz
=2
2o
Rl
e
tilo
L
e
32
).

2,

e A

o
Z
|

2 e
o 4
=

X
of

OQL—"
o i r

Lo P et )

o
o
1o,
iy,
:J_‘ N
rir
ol
e
]
ol
N

L3
b
N
-~
ol
o
o
N
A )
=2
1o
N

o mil wx L

o

i

oo & rfT

SIRIZAIZ OHIAl 193020 ERS Fi3t MUSIEEYS S8 YA o

i)

o &

o oy I
f

ST
ie nE
30
E-)

%
\~

F oA A
(LSA)= 3 181465 47, 3191A] B2 (IRA)E 3
7+ 35459 v} HEgh 5totA] oW 7} & (ORSA)= ¥ v
176+56 Sl tt.

TFHH A shep X F 3lekA] WH 2L (IRSA)eF AW
7t (LSA)] 2ol = B 176483 §1 3, A a}oFA] ™
7t (MXIRSA) ¢ & ebA] WA 2= (IRSA) 9] #}o) = 156+
73 %t}

ket 2 3 Eololl M A F Al th g shobA] 2k
(IRSA-L):= 3+ 28663 91 0.1, 31¢}4] 9] W 7} (ORSA-
L)& ¥+t 17949 vk A5 Al thate] ahebA]
WAL 245 U EE Z7tst

o} 243 olo| M 8ot Aol(RL)E % 358+34
mm33 oo, 3HekR] Aol AF A A gk skekA]
27 245 O ek

kel 243 Foldl A shotA] AR shel AA7EA <
}3telA) Zo] = B4t 196+33mme o). A shetA) 4
FA A7k A4 5 Soksk Atk

oo o 3 o
1ot 19 rlr o
S 7oboo o
e f
2, 00
rir o
EIlO o_r>:,

o
ox lﬁ‘
g =
iy 1
= ol
LU

X,
He
£
ol -Im'
ok
o 0N
>
1o o (o
o

X 0, 19

frox mn to X
2Q g N ol
32 1 3 o g
Sorpr 8
re Y
ot re
{027 2
N =
4
) o
N 19
— ~
lo fo
e
e
o =/
2 b
[o I
o Lo
lo >
o o
) )
s

4
J
g‘L

o 42

N
=
)
1ot
)
bt
N
in}
§2
e
i
2
Ry
R
P,ﬂ,

rlo ®

o, e
=
ol

£

AL A, QAeIA HAEAT R
HpRE0 2 wol Mol A5 A

sl of shepa i 9lo] 2%

d
=
B\
>

ol
o
2
R
=

g
o

o%
flo oo

-y o
xo I

N
lo 42

ol

. Afsar A, Haas DA, Rossouw PE, Wood RE: Radiographic localiza-

tion of mandibular anesthesia landmarks. Oral Surg Oral Med Oral
Pathol Oral Radiol & Endod 1998;86:234-241.

. Wong MK, Jacobsen PL: Reasons for local anesthesia failures. JADA

1992;123:69-73.

. Robertson WD: Clinical evaluation of mandibular conduction anes-

thesia. Gen Dent 1979;27:49-51.

. Levy TP: An accessment of the Gow-Gates mandibular block for

third molar surgery. JAm Dent Assoc 1981;103:37-41.

573



LHT2| x| 2006;32:566-574

10.

11.

12.

Chapnick |: Nerve supply to the mandibular dentition: a review. J
Can Dent Assoc 19804;6:446-448.

Nicholson MI: A study of the position of the mandibular foramen in
the adult human mandible. Anat Rec 1985;212:110-112.

Schafer EA, Symington J, Bryce TH: Quain’ s Elements of Anatomy,
11th Ed. Val. IV, part 1. Longmans, Green & Co. London 1915;104.
Last RJ: Anatomy, Regional and Applied, 6th ed. Churchill
Livingstone, Edinburgh 1978;572.

Gabriel AC: Some anatomical features of the mandible. J Anat
1958;92:580-586.

Miller JA: Studies on the location of the lingular, mandibular foramen
& mental foramen. Its anteroposterior position. Oral Surgery
1953;115:349-358.

FUg: @Rl sfobyol B & HEA A o) @A Fe| A
3] ®] 1964;4:51-58.
AT, 019 %, 53 39l shet

oAb AIS A A o SR Ad ok b €] 7131 3] 2] 1982;8:
137-145.

574

13.

14.

15.

16.

17.

18.

10.

20.

Williams PL, Warwick: Gray' s Anatomy, 36th Ed. Churchill
Livingstone, Edingburgh 1980;316.

Maamed SF: Handbook of local anesthesia. St. Louis, C.V. Mosby
Co 1980;162-163, 181.

Grover PS, Lorton L: Bifid mandibular nerve as a possible cause of
inadequate anesthesia in the mandible. J Oral Maxillofac Surg
1983;41:177-179.

Miranda KS, Wong, Reter L. Jacobsen: Reasons for local anesthesia
failure. JADA 1992;123:69-73.

Hayward J, Richardson ER, Mahorta SK: The mandibular foramen.
Its anteroposterior position. Oral Surgery 1979;44:837-843.

MEA, ol E, A ARG A et AT Al A
panorama’} €] sheb3-e] ¢l Aol thEk Ml A th ekt g
A A 2] 38 3] x| 2002;24:244-251.

Pataky L Jr: The use of panoramic images in daily routine nerve
block analgesia. Fogorvosi Szemle 1998;91:137-141.

Garg A, Townsend G: Anatomical variation of the sphenomandibular
ligament. Aust Endod J 2001;27:22-24.



