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Assessment of the relationship between impacted mandibular third molar and inferior alveolar
canal and the related factors using Cone-Beam Computed Tomography (CBCT)
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Background and Aims: There is a risk of nerve injury during the extraction of the impacted third molars, in cases
with proximity of the inferior alveolar nerve and this tooth. The aim of this study was to evaluate the effect of
different various factors on the degree of vulnerability using CBCT (Cone Beam Computed Tomography)
imaging technique.

Materials and Methods: CBCT images of 191 patients referred for the exact assessment of the relationship
between the mandibular canal and impacted mandibular third molars were selected. The position of these
anatomical structures was evaluated at their contact point. The possible effect of gender, impaction form of the
third molars, anatomical relationship between the third molars and the mandibular canal and the age differences
were studied. Data were analyzed using Chi-square and Student’s t-test.

Results: There was a close relationship between the mandibular canal and impacted third molars in 81.7% of the
patients. The contacts were shown to be significantly higher in females than males (P=0.01) and in the cases with
the lingually position of the third molar and the mandibular canal (P<0.001). However, the age and impaction
form of the teeth did not have a significant influence (P>0.05).

Conclusion: The risk of nerve damage or exposure is increased in females and lingual position of the mandibular
canal to the third molar in cases with higher proximity between these 2 structures in panoramic radiographs using
CBCT images. Therefore, the surgeon must pay enough attention in these cases of third molar extraction.

Key Words: Cone Beam Computed Tomography, Mandibular, Third molar

Journal of Dental Medicine-Tehran University of Medical Sciences 2014;27(3):168-74

S gy (Bigel 09,8 —aals (S pole oSl (b3l 0a8tilsy Ll (bl — a8 (bl — MBI GbLs 16 1 U 2 ggue Clga t
farnooshtaghavi@yahoo.com :Ssg Sl Slis AMABAYY - 235

\EA



https://journals.tums.ac.ir/jdm/article-1-5230-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

oiSan 5 b s oy 55> g ol b bpe Jolge 5 (S5 I3 JUIS 5 i i pyw Jgo I3 el oy

oS

Ban ) 3925 s ol 4 ol Sy 6 ol 4 Slos Vgl cume (005 S pgo ) i paw Yoo sl (Sl plEin 1A § A
.9 CBCT (Cone Beam Computed Tomography) (¢,13 a5 buwss (¢ phscaml ol ofljae o calisee Jolge ,..»L owyy addlas oyl 5l

9 ol g g bS] Jntie it pgus Yoo 9 ¥ gmtte JUI dasly 538> (2bj) sl 024l po slow VAV 5l CBCT (315 0ly 2 oy 33 (a9

5 i JUS U pgu Yo (Sangll ol e ustio prw Jpn (S5iR3 o8 ez (slnpeite Jlaiol 15 0 (b3 Lol ol el 5 Sl 5L
.45 U1 Student’s t-test g Chi-square (sl el Lawgs aodls 15,5 LUyl (w coglds

e ) i U5 50 Stk 93 Leled g0 awl 4zl dgzg wlod dtins pow Joo slalud g ;Yausie JUS e ohles ZAVY s td&8L
5 L lacusdyn jl i ()l ne Sypo il 8 NS s 4y Jutio JUB g pow oo (Seogill alay o alag] 3 5 03 (P=2/4))

(P> 0) azil Hldle 93 cpl alaly 2>e5 B ).ub Saags pyd g oy (JB opl b (P<e/++)) 10,5 ssaline Sl
)\/54.\.«-.0 JUS L;bi"“l ga.u.@?o ))l}@ 29 (.)L’) N ‘j )9.‘.“51 L’ )Y}g.—\.uo cuas & wi ;gw.».i) {CBCT d)‘)fﬁw L)“'?) )l o3lésiwl SRl :‘5);49'9;3

P 3)lge cpl )3 1y oY €85 1L gl 5 09 yidin «Seslygl jglas ) S Lo 93 (nl o S35 ol B> Ghlewr 3 Judte pow Yoo & Cans

pow Yoo 13 )Y euiie LCone Beam Computed Tomography :h‘caj‘s s

Cudled 5 29 o 0dlaiwl Joome CT jo X-ray S5 sladilyy
Casn CT Jyass (slo Sl & i Juf51 Caoms 3 gt sVl
Colus (ials Jols (55995 ol sblie (F) bl ol ol
@ 9 0bsS (Sl ploj gl (VL 85 5 (45lg5) (sl 3590
cSag)l Sl 55 g Jlew 4wl Gl andl e e il
O bL))l YeoA JL.») )2 u\)&w 9 Jung .Jw)l)‘_fc )JsLaJ BLl ublﬁ
SloBlS el sl b1y Jusie JU 5 pow JJse slaglid
sloadly 3o (0) 555 duglio CBCT (3155055 5 Sushyil
woled adyy g JUS' L pow (slaJoo (AV/A) 5)50 DA ;> CBCT
(AYYIY) JUYY o Slos cumbge (ol)ls (£OV/D) )90 YT canisls
9 Ghaeminia .cuwl oy (Sl — S0 Couxdao glyby o
Coolait] (/35) YU Cuwlas s b Yoot Jlo o ofySen
gl () (VY olie @) 93,8 (0I5 piss ) lp S
Ll desie JUB L LUl > wiag pow Jlse sl cusdye
Seslygil 81)S500ly 9 Cone Beam 31,5 5057 ST I oolaiul
599 48,5 )8 JL jgo 4 2NV ) g oS Sgo 4 3)lge
S5 B IS Spgo & gl > Jutie JUS o e
A 0yl ey cuas o] Sy (L 3 M0 b aslie 53 g,

JUS 5 Josie atigs pom Jpo sl dafy s oyl

Vsa

AV YVl 4ol ATV /N ol oMol A VYT g

EVRTS

ol e )b (Sl @l (2l Jlel (S
s> b joy ey 93)> pogdle &5 bl e diind pyw Yoo
Joize o] 13 (IAN) ol 3 Vgl cume 4 el Jbid 4
Cal 08 5,155 L IF=7010 03900 1> (5 bl ol £oud sl
G 435 At qJudio pow g IO B g9y ey 53 (V)
JUE (81550l cumbge o (Suigs dxpd dadidyy JolSS line jlaw
sbl e Jndte a4 ol oS Loty Jelse I e Jntie
(")

JUS L ol byl g ains pow Joo (5 Cundge s L

S o clalas g (ojlse 5l g ool Lials 1) 3)ly (slacow]
5 ol ol Saelygl L3,Sgoly 1 odlinal ks p culs
& SIPPSS onl Jy al 038 g pgw Joo (2l sbaglep
(g b (@l 5 I 9 plyiinl Cels (ales pas Jd>
o3> (Sl CT plis (6,505 Sl s5elgiss 1y 398 (sl b5 4
bocsdm dw Sypgo 4 1y Jlow ol olgs o )] 1 oozl b oS
Sy oT) D905 oalie e Sl 3 g gy Sl
2 oS ol g bws 5995 «Cone-Beam CT (gls 5y guai

S5n b & S byt gy s s jeeie Sl o


https://journals.tums.ac.ir/jdm/article-1-5230-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 ]

WAY 5ol & oyl YV o9
JELRNS )

s oy (idliny s o (S pols oKty |S535 dore

oolod 4l 3 Jydie oo Yoo & G Slod (S1s JUIS JsSd abagly ) S

290 Ygo & Camnd Jwy ko g Joo JgSilgs 3o Cungo - Y JSu

00,5y Al ol liws Lyl 457 (L8 lalllas &y an g5 L
sl 3 Sy opl @ el Gle 5 8IS 90l Sl )
L 3 S 03], i bl atzsls | 3o Lasl &8 \WAA-YFAQ

o Md Cusdge 35585 )y p sl &S o9y 0d A Slylews ]

Joo ol (2l el 5l S CBCT (&S 93l) polas «cnl
Seelygil S Sy collon ol 1 ad 4 olles: I pow
2 b @M By I g ead ang kil Llyd
e dtins pow Joo N3 b Vonaie JU CusBye (Sudp
CBCT (8159055 s)bppgas cov gidn sbow)n gy
Biwd  bwy b S0l ol e a8

ol oles Sy GRIFEL 2 e Jlge olyen 4 Jlos Sl
CBCT  dlSqol, 51 edlawl Ll g
S 4 penlye o (Cone-Beam Computed Tomography)
o) B i b S bs)) gy paasS S5
ot gl oy 3 CBCT (g)lsy 905 2Ul5 5 Lo yite
D)8

WX OP9)
(AN s9) (gu”’“ _(50"""93) ‘_;’JG-M Oyge & axlllas C)ﬁl
eSS Sy Sy 4 oelye Jl ol ang CBCT 3Sgl,

laiges sl b ploxl (05 e > ©jg0 9 SE God (S5l

VY.


https://journals.tums.ac.ir/jdm/article-1-5230-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

OhSen 5 59 g S e S5

el 1L ladye Jelse 9 Slod Sl JUIS 5 Juaato atinS pgw Jgo 33 dlasly (g

Lasly
£50 OA) jlaw VAY SICBCT (slo 8l S0l) (55) pols Guiss
eSS S K 4 oaiSanle (AEA/S i WY JY/Y
s 080be a8 plol (s b 3 g 5 SE Gl STgld),
e Bl 5 Lo YENY ol 550 ol 4 odiiSasslye e
At s 03game L) 13,5 350 Jlo AFA Joleo 3 T s
B3 e wles Slold oy Lis Chi-Square (ygejl .(Jlo VS-AY
Sl 6)ldne Gygo & () 3 Ygndie JUI 5 dties pgw g
2 35 @l pluly () Jgaa) (P=2/0)) cosl 0390 (oye ]
2 Vsnsio JUE 5 Josio pow oo (Seagll dlaly &5 ke
asbyn 5 (V) Ve 3 55 48) 31 JEL S 0 ]
ZAYAIY) 55 YR 50 g Judie pow Yoo b wled 13 jYouate JUI
o> Judio pow Joo g ) Vontie JUU Cusbye (i (ool @
JBS 5 Judie pow Jgo Seagill dlaly 48 U 5 ¢oppizmad A5
S casbyn (85 59) b 5 oS e 4 pmi
A3 g duie pow Joo b polad )3 (ZAAIF) ,&5 FA )5 Ngnae
2o sl analy I8 Juxie pow Jso b pled e (VY)
JUE 5 Judio pow Jgo (Seagll alaly & (6,8 VY7 o 1
3 ol aily )5 (lawg bd) Slisg Sy 4 lay] Yoo
s poe Jgo b oled 3 Vgniie JUI CunBse (ZVAIT) ,i5 VA
b oles b Yomtio JUIS cabge (LVVNY) 45 0 55 5 utio
Chi-Square (yg0)l zols .ol atslls Judio aiigs pow Jgo
JUS 5 Jusie pows Jgo (Sagll alaly oy (L5 ien

Promax 3D (FOV i Planmeca (Helsinki, Finland)
dgy odd wyyp Romexis ,ljale 5 aluwg 4 g o 4y 8%8cm)
Jold ol S pgw Yoo oy sy Suiy B ol
g AieS dod SIS 5 p 5 g cploeil sla S

5 Wpniio JUE Cusbpe da 3lS5l, ol osnlie Jlo> 4
bSO el > g0 4) ol S8 wiing pgw Jge >
o Je pite o) o glopite b (atly piie (lgis 4
Bl gdgee) gl (Suiy e (JBle e ye ()
o) (Seagtl doy (S e e 4 JoSilyings JySileso
ey o ey om g Slod JsSad (J5U) Lo g
S by b dlSpaly (¥ 5\ JSA) 28 i) (i
a4 il g B ailo b g g S8 ol (el paasis
15 sl CBCT (glo 3l Sss3),

bl 3Bl )yl s 5> lmodls b g i ol
Gl ypsio Slghd mier cpusd | s A edlaw] VO aswws SPSS
Py Jgo (Seogll dlal) 5 puin cdndio pow Jpo (Siigd p
Nondie JUIS cusbso b o] alasly Ygudio JUS 5 Jotie
byl Chi-Square (y90jl 5l o3kl b Jodie pour Joo 4 o
ooled 28B4 wled b diged L Gold cpioren G
093l b Judie pow Joo 4 Cund Ventie JUS Cusbga
Sy saios 2 gyll (o)l e d> 35wy Student’s t
/20 (gglue ljo 4 P-value dy9ly Sygo 5> g ok Cpni +/+0

(Y 9 ) Jal) 15,35 Llod Iy sxe 435 3590 cglés ¢l 51 28 b

o sy lod dall 3 Jg i dilg) g g0 & Camed Wgio JUB CurBigo (wlod Jlgly8 -) Jgs

9 Ygmaie JUB (wles
& L RRTES ool syl Jrdie pgw g
o
BA JERYY 15 F)
() (/¥a/¥) (v-1Y) e
s A JERRYS ‘
A (VY1) (/AS10) e
JEALY JERYN JERIN
(ARES! (ZANIY) (ZANIY) s

WA


https://journals.tums.ac.ir/jdm/article-1-5230-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

WAY fob ¥ oless YV 0)9d
P ) )9

Ohts ey ¢ iliny loss 5 S5 pols olKiily Kb 5l dlore

(7 Jgiz) (P=1)) conl a2l Juaio pgw Yoo
95 O 6yl dme g5 gua Sy i 3 Student’s t g0
oobes 4l pepde (P=+/VY) Conl 4zl dg3g a5 5l 095
O b ladises ) Jodie pow oo b jVgusie JUI Cusdse

Sl 0395 05 g 4 g5 LB L;L-> Cogley u:] o ol pidu

@ Comd HYguiie JUI Cundse ol p gyl gm0 ST ) Vonaie
2 Sy goled (Slgld g andly ol dai )3 Judie pow jJse
Py Sge Sl g B (lacedse @ Cuns JISUS dal,
(Y Jgi2) (P<e/oN) w35 ()15 Vgnite JUI 5 Juria
Py Ngo (Siig 5 Chi-Square (ygefl @l G ogMe 4

4 Coms yYantio JUS Cundge Lolos pae b b (6,8l e

S0 53Uid.b.g|) o 32 (wilod alali 3 Juydie egum Jao d Comd Y amain JUI CunBgo (wlod Glglyd -F Jous
Nomshe JUB 9 Jusie pgmw Jge

9 )Y”M JUE wled
Juie @gw g0

&> ol g eled @yl

o pam Jgo (Spogilil alal,

sYeuaio JUI 4
aq JUARY JEAR
1Y)
(7V-+) VARYe AR S
Jripal a5 ) &5 SA -
‘ -
(AR A% (/aA/) SN
Y 0 28 '
g k) Sbos
(/2-+) ARG (YAIY) (bawg b3) 5
JERLY & Y0 15108 P
(%)) AYNy! (ZAVIY)

e P oo (SHigd 08 coms 1 wlod dall ;5 g bio g Jgo ) Cund Wgnio JUI Curdyge (wled (Slgly8 - Jgaa

9 Ygnie JUK (poled
&o2 oobd o9 e gyl Jui o @gur g0
Judie g Jgo (Ko 0,3
2% OF JER 595 ¥F
Upright
AR (/) (/AY]-) (Upright) (53505
AT Y 45 As -
oo
AR (/V¥1-) (A1) A95l9 50
5 70 Y Y -
!
(7N++) (ZYAIR) (VARTAY «*
JEALY JER YN 15105 P
(7++) (ZVAIY) (M)
WY


https://journals.tums.ac.ir/jdm/article-1-5230-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

OhSen 5 59 g S e S5

el 1L ladye Jelse 9 Slod Sl JUIS 5 Juaato atinS pgw Jgo 33 dlasly (g

Slesg: Vpmtio JUS 5 Juusio pgm Jgo i S5 iy sl
P YA Jl » o) Ken g Hosseini Ghooshe g0
TOI0 )3 g > 5 50 Z¥FIT 5 (JIsSd Caoms 33 3)lg0 ZOSIYD
(5,590 Slalllas p> oopl p 0gMe L(A) Wdgy a8 )S )3 baddy,
29 (AVe) Jie glus JBL 55 5)lse Gl ) Josie JUIS Joxe
1Y) ol 0as3,5 85 iy cpl Slios 4l 3 (6,500 (awyp

JBS oles s slodisnd e (50 oSl b e
ol sl 0395 o tme (gylol i ) Jusie pgws Jse b Ygndie
BB cbdigad | puin wled gl cdiged (290 U (1 Slo
o) pigeds (Ul YEXE 4y 55 Jlo YS/BA) Casl 039y oles
Jw y» l)Kes 5 Valmaseda-Castellon 5)i5 sl deasl
ool iulsdl 1y liss Jgigll s sl Sy jlow o Yoo
(IY) 2g

Cbppgar jlosel cand a4 ook gb (ol ol
5 b5 2 Y gudio cuas jouST L Guas 4 ol Sy, CBCT
Oblex ) Juaie pow Yoo & s JUI JIgSid camBge 55150 5
Feber Sl pglas 3 Jlsbo 93 cnl G S5 eles G
Py Ol (Al plR dlse cnl 1) p3Y <83 wl gl 5 039
Sl Al pow

szl Sl pas 4y g o dalllas pl (slacudgioe dles ]
G JRS ple g B il Sesalis clb
g el gy QLR umnfolgndly ©)lee e ilisee (sl e
S0 pobal 9y owap bl U 4 BaioS 3 slew Cumdy
@ on e ool cals) pegde dgdie deidy 5 3505 o)Ll
ool wlie lagivew » CBCT 3y, 4 5bppgas

238 Gygo slduslie

‘é‘b)ﬁ 9 ’m&“

pole oKl Cgas FADY o)leds 4 doliybl ;I piie dlio )
Aoy ol & WS oo s Gl blge clas 4 (S5
D)5 (o S

WY

S 35 oS 9 Sy

S d el Jlein) iy gl glale
S99 ol S8 5 Yl JUIS ale gely S sl
S BlSadly <8 )y > o3b Slided Sl pfple o)
(Seligl S5 ia clipe & 4] BSpe5 b Seolysil
ras 4 ol Sany b obpiie 4 4] ol oad pl]
b3y 930 pgo 4 0yl blo)l Jas cov lilew 53 ,Yigll
lyxio CBCT gl 1 oolatwl b (5udsd ol 0 .l odds
S saly 00,5 Slolis Jbdle g0 Luled Sy (ilidl b L ye
o)lyd (pasds Glaal 4 pliwd gy ST o rls Seolygily
2 sk oyl oS Wile Vil cans 4 o] S,
slytidle o 0 gbcudgie (oS a4 25 Ojeno
Cone-Beam CT (gbjppaas by, (V) S)b Sl
atd lp ol Oygo & 8 cul sa B (G5ggsSS
wblie g odd gl Cyaw 5 S8 ld anl 5l 58> yolas
O andl o> olie SRR 5 Vb B 5 a5, Aile (goaie
L£) o) yolar po nadlie (A b dslis )0 jloy & adly

P r Sy Sbaiges IS5l ol G @l lely
wles ) Yaudie JUIS cusbge (485 VAN I ,a5 VOF) 3)l5e ZAVY
Q) 3 s Candg (nl &S canl andly J3 Josie pow jJse L
bl Voo h Jw o o)Ken g Jung i) cpl 50 10,5 odnlis
BSses 5 eolinal L 1y oo JUS 5 pa Jpe csloliiv (o
JS 51 AAVIA )3 1y Jksls 93 o peled S92 5 sy CBCT
() 28l oyl o sloazbly a3 45 63,5 )5 el

P YA J o) Ken g Hosseini Ghooshe s.sd o
5 oslizl b a5 gz JUIS o Jie 55 Seogill bl sy
Fuba g od pbul Swalygl (BlSely g Swl CT gl
(N) w39 4355138 ()5 )3 poles sl sladiges

G505 WOF S J) il s gl Leluly ol opdls
WJwdio pow Joo & Caws Yaudio JUI Coumbge wled gl
30 AND g JI6ad abasly glls ZFY/E ( JSL dlaly (ol)ls Z¥F/A


https://journals.tums.ac.ir/jdm/article-1-5230-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-28 |

WAY 5ol & oyl YV o9
JELRNS )

Ohts ey ¢ iliny loss 5 S5 pols olKiily Kb 5l dlore

1- Carmichael FA, McGowan DA. Incidence of nerve damage
following third molar removal. A west Scotland Oral Surgery
Research Group Study. Br J Oral Maxillofac Surg.
1992;30(2):78-82.

2- Nagaraj M, Chitre AP. Mandibular third molar and inferior
alveolar canal. J Maxillofac Oral Surg. 2009;8(3):233-6.

3- Lindh C, Petersson A, Klinge B, Nilsson M. Trabecular bone
volume and bone mineral density in the mandible.
Dentomaxillofac Radiol. 1997;26(2):101-6.

4- Tto K, Gomi Y, Sato S, Arai Y, Shimoda K. Clinical
application of a new compact CT-systemto assess 3-Dimages
for the preoperative treatment planning of implants in the
posterior mandible A case report. Clin Oral Implants Res.
2001;12(5):539-42.

5- Jung YH, Nah KS, Cho BH. Assessment of the relationship
btween the mandibular third molar and the mandibular canal
using panoramic radiograph and cone-beam computed
tomography. Korean J Oral Maxillofac  Radiol.
2008;38(3):163-7.

6- Ghaeminia H1, Meijer GJ, Sochardi A, Borstlap WA,
Mulder J, Bergé SJ. Position of the impacted third molar in
relation to the mandibular canal. Diagnostic accuracy of cone
beam computed tomography compared with panoramic
radiography. Int J Oral Maxillofac Surg. 2009;38(9):964-71.

7- Pawelzik J, Cohnen M, Willers R, Becker J. A comparison
of conventional panoramic radiographs with volumetric

&b
computed tomography assessment of impacted mandibular third
molars. J Oral Maxillofac Surg. 2002;60(9):979-84.

8- Hosseini Ghoosheh SM, Asadi Samani SH, Shahidi SH,
Zamiri B, Asadi Samani SH. The anatomical relationship
between mandibular teeth roots and mandibular canal in
panoramic radiographies and CT scan. Zahed J Res Med Sci.
2008;10(2):227-35.

9- Fanourakis J, Kamberos S, Kolokoudias M, Zografos J.
Topographic evaluation of the impacted mandibular third
molar. Greek J Oral Maxillofac surg. 1990;5(3):115-9.

10- Xu GZ, Yang C, Fan XD, Yu CQ, Cai XY, Wang Y, et al.
Anatomic relationship between impacted third mandibular
molar and the mandibular canal as the risk factor of inferior
alveolar nerve injury. Br J Oral Maxillofac Surg.
2013;51(8):e215-9.

11- Yamada T1, Ishihama K, Yasuda K, Hasumi-Nakayama Y,
Ito K, Yamaoka M, et al. Inferior alveolar nerve canal and
branches detected with dental cone beam computed
tomography in lower third molar region. J Oral Maxillofac
Surg. 2011;69(5):1278-82.

12- Valmaseda-Castellon E, Berini-Aytes L, Gay-Escoda C.
Inferior alveolar nerve damage after lower third molar surgical
extraction: a prospective study of 1117 surgical extractions.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2001;92(4):377-83.

WYY


https://journals.tums.ac.ir/jdm/article-1-5230-fa.html
http://www.tcpdf.org

