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Anatomical structure of lingual foramen in cone beam computed tomography

Min-Woo Ki, Eui-Hwan Hwang, Sang-Rae Lee

Department of Oral and Maxillofacial Radiology, College of Dentistry, Kyung Hee University

ABSTRACT

Purpose : To evaluate whether cone beam computed tomography can depict the distribution, position, frequency,
relative vertical dimension, and the diameter of the lingual foramen and direction of lingual bone canal.

Materials and Methods :

Cone beam computed tomography of mandible was performed on 25 males and 25

females with no history of any orthodontic treatments or any other dental surgeries. A statistical comparison was

done on the mean values of males and females.
Results :

In the location and distribution of lingnal foramina, median lingual foramen was found in all subjects and

lateral lingual foramen in 58%. In the lateral lingual foramen, bilateral type was found in 28% and unilateral type in
30%. In the number of lingual foramina, median lingual foramen had two foramina and lateral lingual foramen had
one foramen, mostly. In the relative mean vertical dimension of lingual foramina, median lingual foramen was 0.03
+0.08, and both lateral lingual foramina was 0.20£0.04. The mean diameter of lingual foramina, median lingual
foramen was 0.9 mm0.28, right lateral lingual foramen was 0.92 mm+0.23, and left lateral lingual foramen was
0.88 mm+0.27. The most frequent direction of the lingual bone canals, median lingual bone canal proceeded in
anteroinferior direction and lateral lingual bone canal in anterosuperolateral direction.

Conclusion : Cone beam computed tomography can be helpful for surgery and implantation on the mandibular
arca. Radiologist should be aware of this anatomical feature and its possible implications. (Korean J Oral

Maxillofac Radiol 2004; 34 : 129-36)
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FodaAA 2 PSR-9000™ Dental CT system (Asahi

Roentgen Ind. Co., Japan)& oj&-sidch Z4 w73 e] 3ot
2 ol @YY WEHRN Fdo HES FRIYY
Xz =32 I & Panoramic CT 2.2 Feodsle]
o} Fedzze A]E 80kVp, AAF 10 mA, xF A3 30
zolglon, JAHE £ gAe =E deojelx Workst-
ation (Dual Xeon™ process 2.8 GHz, USA)s|A] Windows
XP™ (Microsoft Co., USA)AFoll Al ¢35+ viewing soft-
ware?l Asahi Vision (Asahi Roentgen Ind. Co., Japan) 2 2
otz 4e 3RUe ATAY ohe, AR, B4R
gl iy A YT MxEist MxFoz A
of moEldA Bk

) ASH, AISZIEN R HEES

2UE AeA e 2 A3 AZrigde A
A 8}31, Asahi Vision®?] caliper o]-43te] 0.01 mm7}A] #
2atqnt sttEatds WY slelsiael Ashia
# ghle g 2o o FfF stddez, AR
A4S Avp st staAdel dabed e A&
qo) ol® HzA sudes, dFe] Ade] Al
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sHAd oz Asigdrl st staiolM AzA A7
Ao} Hg 478 o) Fol (2, St sl
A AF e Y SAARE AR gz
Ao

A&E A% AR, AS7EA 2 A5 52 9
Zo} (Figs. 1, 2).
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Fig. 1. Diagram of reference points and
lines.

Fig. 2. Diagram of reference points and
lines at reference Z plane.
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Fig. 3. A, Median lingual foramen
in the axial view. B, Median lingual
foramen in 3-dimensional image.



Cone beam

Fig. 4. A, Lateral lingual foramen
in the axial view. B, Lateral lingual
foramen in 3-dimensional image.

Table 1. Site distribution of lingual foramen ()%
Total Male Female
: LLF LLF LLF
Location MLF MLE MLF
(tootharea) (, _g( Rt. Lt. (n=43) Rt. Lt. (n=47) Rt. Lt.
(n=22) (n=22) (=11 (n=10) (n=11) (@@=2)
1-1 90 (100.0) 43 (100.0) 47(100.0)
2-3 1(4.5) 1(4.5) 1(9.1) 1(8.3)
3 1(4.5) 1(8.3)
3-4 209.1) 5(22.7) 109.1)  3(30.0) 109.1)  2(16.7)
4 2(9.1) 19.1) 19.1)
4-5 10(45.5) 10(45.5) 6(54.4) 4(40.0) 4(36.4) 6(50.0)
5 3(13.6) 2(9.1) 19.1)  1(10.0) 2(182)  1(83)
5-6 4(182)  3(13.6) 2(182)  2(20.0) 2(182)  1(83)
MLF: median lingual foramen; LLF: lateral lingual foramen
Table 2. Prevalence of lingual foramen ( )% Table 3. Number of lingual foramen
LLF No. of lingual foramen
MLF One side LLF Freque Percent (%
Both sides ne None MLF aueney ercent (%)
Rt. Lt. Rt. Lt
Male  25(100.0) 7(28.0) 4(16.0) 3(12.0) 11(44.0) 6 3 1 2 1 2.0
Female 25(100.0) 7(28.0) 4(16.0) 4(16.0) 10(40.0) 5 3 1 1 1 2.0
Total 50 14 8 7 21 4 L 0 L 20
4 2 1 1 7 14.0
MLF: median lingual foramen; LLF: lateral lingual foramen 3 1 0 1 20
3 0 1 1 2.0
3 1 1 1 5 10.0
74 gtk 29 AEE A A F 209 AFA 2 ! 0 3 6.0
TE e 7397) 24%2A 7F gkt (Table 3, Fig. 5). 2 0 ! 3 6.0
3 0 0 2 4.0
3. M@l AR 3! 2| 2 11 o0 3 6.0
1 0 1 3 6.0
AFe Fole= AFAT ] FF 952mm, FWAEFS F 2 0 0 12 24.0
Zo] H¢F 620mm, H5o| fﬁwr 6.33 mme|glos, #= ! ! 0 0 7 14.0
g 4 Ae Gl edxun FAdoz fisp Total 50 1000
=0k} (P<0.05). 439 AMA 43 X+ ALl MLF: median lingual foramen; LLF: lateral lingual foramen
B 030, & ATl HF 020013 em, = =)



7|gie 9

Fig. 5. A, one lingual foramen in
the sagittal view. B, two lingual
foramina in the sagittal view. C,
three lingual foramina in the sagittal
view. D, four lingual foramina in

the sagittal view.

Table 4. Measurement of vertical dimension of mandibular body and lingual foramen, and relative vertical position of lingual foramen

(Mean+SD)
Lingual foramen Total Male Female Sig.
o MLF 32134242 31.8942.62 32.37+2.24 0.49
Verﬁzﬁiggﬁ;";;%“ ((){I) (nm) Rt. LLF 31.99+239 31.48+72.49 32.50+2.28 0.33
y Lt LLF 31.47+2.44 30.96+2.86 32.04+1.85 031
e MLF 9.5242.67 9244238 9.80+2.95 0.47
Veﬁ‘;a}f;“f‘g‘asrf;’n‘z;) (mm) Rt. LLF 6.20+1.17 6.04+1.14 6.36+1.22 0.53
g Lt LLF 6.33+1.09 6.81+0.99 5.61+0.99 0.03*
. . g MLF 0.30+0.08 0.2940.07 0.3040.09 0.54
Reﬁﬁvz;efrélrﬁ é’;’ig}ﬁ‘; of Rt LLF 0.20+0.04 0.19+0.04 0.20+0.04 0.80
g Lt LLF 0.2040.04 0.22+0.04 0.184+0.03 0.02*

*statistically significant difference at p<<0.05
MLEF: median lingual foramen; LLF: lateral lingual foramen

Az ANA $ANAE Al wsted Pt BAY

Ao folst] w3heh(P<0

A ARe A3l
o] M 0.92mm, = ZupAd
=

.05) (Table 4).

7 0.9 mm,

Fo] Fg 0.88mme]gler,
A Fe] AS Azl ERlpe 2F

Table 5. Mean diameter of lingual foramen

(Mean+ SD) (mm)

Li 1
follg%;;lgn Total Male Sig.
Diameter MLF  0.90+0.28 0.81+0.25 0.99+0.28 0.02*
of Lingual Rt.LLF 0.92+£023 0.81£0.11 1.04+0.28 0.02*
o= Zura)an foramen Lt.LLF 0.88+0.27 0.82+0.27 0.94+0.27 033
T = Hc]' é ©
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*Statistically significant difference at p<0.05
MLF: median lingual foramen; LLF: lateral lingual foramen
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Fig. 6. A, Anterosuperior direction of lingual bony canal in the sagittal view. B, Horizontal direction of lingual bony canal in the sagittal
view. C, Anteroinferior direction of lingual bony canal in the sagittal view.

Table 6. Distribution of lingual bony canal by direction ()%
Total Male Female
Direction  pj BC LLBC (n=44) MLBC LLBC (n=21) MILBC LLBC (n =23) Sig.
m=90) Rem=22) Lt.m=22) M=43) Rem=1D) Le(m=10) ©=47) Re(m=11) Lt.(n=12)
AS 31 18 13 0.01*
(34.4) 41.9) 1.7
- 21 11 10 0.01*
(23.3) (25.6) (21.3)
Al 38 14 24 0.01*
42.2) (32.6) (51.1)
ASL 22 21 11 10 11 11 0.89
(100.0) (95.5) (100.0)  (100.0) (100.0) (91.7)
1 1 0.74
AIL 4.5 (8.3)

*Statistically significant difference at p<<0.05
MLBC: median lingual bone canal; AS: anterior-superior direction; LLBC: lateral lingual bone canal; H: horizontal direction; Al: anterior-inferior
direction; ASL: anterior-superior-lateral direction; AIL: anterior-inferior-lateral direction

sARH o2 §987 2tk (P<0.05)(Table 5). SFEue) 4L A5 delZos 28 opr A7,
oz skl He} AT ARBozH AT} A4
5 dsuel ALY 7% B0 wg $EAANAD FHAAE o Bl
AR FAUTFS AZAITVAN AAYe] 344%, A GABTAAE Aoz Bolrl AANAY F
S3ulsto] 23.3%, Aahabe] 422%0|9 o™ (Fig. 6), £= ¥ oz X 2A7uta o]HA]ZIu}Z}]q_}__o_il—_ sher
sgdzRe wx AAssgos A= Ande WA AR nHsl Brbse Aew k00 gl AT
2ol 95.5%, RS Z) 45%0I50h AFRTR A o e Tzl U oSk AT Akl Ak} Aw
< RPepos 2guzne A Ags2gos TR o olA] FLak ATe] dustd QT ohlz
A% b askeh AFATRY A FAAE A AMEA d7s dasity 4790,
Aoz AHoHE Aoz FASE At A AFolME o] AL cone beamdy HAL} B
goton, ot EARHo=E £9% FHolsh Qo FALANE olesie] ABAE AUxe] wHs] T 5
o (P< 0.05) (Tzble 6). o MHRe] Fo NnEH Tz 4B FxE HBe)

AEd, AxtelFE ez g Ay HE &RaH
Ao A}, McDonnel 5" 99%0]| A, Sutton?2-2 80%¢l| A],
Chapnick™2 68.9%0o| A Axe] TaA=Thy Z7t w3}
ATE 58 Y e 7 ) A 98 Aok =3 A0 HRIe 22 g 51T Aol
HAlol &4 B 5 U o) A Shillers} Wiswel®= o] F Aol $1xsi: A AFAT
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2 88.9%, oI5 shifel 1A sk S HFAFLE 6%, =
AT 635%7F 247t RAATT st 22wk A
APElE o]43t AFell M, McDonnel 5/ A3-o] oF 49%
AN VAT WY o, fan beam¥ HAHE T2
g o8 AFolA Jacobs T AFel 82%2 A%
Hddn Rusde & ATelNE e A7
Aol AFHPEH, BE AFHATS & FHA Aol
H BEHAG o, FUAFLE AlaTAg A2aTFA A

AR} A1TA] Abe], A22FR) 2k AIHFA] Ape],
zﬂz TA H9, AlaTA B9, SAA e} AA] Ape], A
B9l oz FAHLT. AT WAL o] 87
AgEe) dFelNEe 43 47b & dFelM me} 27
TARAE, ol FAAL ZAYFe] ABH
Yoz A 74 SWAT) BAPo=, B AT 2H
o}e] ol WAMIALIZ I Aolel] FlAse Aoz
AZtge). Bush''= ZzslobF g o] 43 533 7o
A, AT 7% FEAl 45.2%, BEAe) 304%, HAH)

A g A7k uanstn psisled. 2 @3l
of=ad o] 28%, W& o] 30%, BAFA k= ALs} 42%
£, F245) BRI e ALIA T Felo) A

o ol ARIAPI Y 3 HrhbEe) sbe] B
HAoz whg

fan beamd A A13} AR S o) L8t AT S
&t Aol A, Gahleitner 52 1742 #$-7} 38%, 270 Q)
397} 38%, 3Nl A7) 12%, 47) ¢l 731—?—7} 9%, 57121
797h 3%2A, 15708 AEe] Jepdohn BTakgch
= °=1~7L°ﬂf\1‘-= 1-6708) Adgo] #ZAHNH, 2749 AF
£ 7MAe 497} 7B whel el Gahleitner 59} Q7
A }e} -rr*]‘s}?i‘:]"

Azt e oz & A FAYH AT o
28 ol A, Gahleitmer 5'& JF4FL sHolgsa
o 2RE ez HF 102mmel, FYAEFTE HF 5.3
mmel], Shillerg} Wiswel”e- Q3L sletgsidozy
B - 137 mm Al X3l 8B 5184ed =), cone
beamd] AL 2 AR S o] 43T B HFAM= A
FAFE HF 9.2 mm, $&F SWAHFTL 6.20mm, FS
PAFL 633 mmzA, o5 QFADNS ALY A
g ugch =3 H5 24T SN A5 A
Axnet FAGHoe folshl w3 (P<0.05). =G
£ AFNNE 4B AAH 24 948 BRsALA,
Ao AgAd 2227 obd AAE $AAHE 7
ol A3 AHel 959 AFE Y S+ e
YEAE AYE AT & A FP1F) 2@ Aoz A
ek 2 AFANE AT YA FHAHE
A3 FATE BT 030, %5 AT FF 0.200)
o, Hx ST A% dA} cixun FAGA
o= g9 =gkeh (P<0.05).
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beam® AN} ©3dAE ol 2% AFeM AFHFTE
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