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Anatomical study of incisive canal
In relation to mini—implant placement
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ABSTRACT

Anatomical study of incisive canal

in relation to mini-implant placement

Sung-Jin Kim
Advisor : Prof. Sung-Hoon Lim, DDS, MSD, PhD
Department of Dentistry

Graduate School of Chosun University

Objective: Knowing anatomic location of incisive canal 1s important in
placing mini—-implant on midpalate. The purpose of this study was to
reveal the position of incisive foramen in relation to incisive papilla and
cusp tips. Methods: Plaster models and CT images of 25 adult orthodontic
patients were used to measure the width of incisive canal and the
position of anterior and posterior border of incisive foramen in relation to
the incisive papilla. Results: The palatal surface distance from interdental
papilla between maxillary central incisors to the posterior border of
incisive foramen along the palatal surface was 1.7 fold of the distance
from interdental papilla between central incisors to the posterior border
of incisive papilla. The distance between posterior border of incisive
papilla and posterior border of incisive foramen along the palatal surface
was 6.15 £ 1.75 mm. Anteroposterior position of posterior border of
incisive foramen was slightly anterior to the lingual cusp tips of maxillary

1st premolars. So, when implant vertically to occlusal plane, Bone
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thickness was thicker than to palatal surface, just posterior to this
position. The width of incisive foramen was 4.03 £ 0.64 mm, therefore
placing mini—-implant more than 3 mm laterally is recommended when
placing mini-implant lateral to the incisive foramen. Conclusion: These
results can be used as a reference in presuming the position of incisive

foramen when placing mini—implant in the anterior palate area.

Key words: Incisive canal, Incisive foramen, Incisive papilla, Mini implant
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Agote] mE Aolsk EAST AGe] Wi e] AshA g 49 259 (A
127, o174 138)e14] BA% gl ASH CBCT G4 19g 2ge
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Aol g el Ao FHE VTR sho] A fAE Lo}

s
B3zt A she Xof 7o) AI7A] ZEE WX Fo| cotton rollE A= Hds)
At CBCT 2704 (CB MercuRay, HITACHI medical, Osaka, Japan)ES ©]-&3}],
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3710HU ¥ $17F I %2 39tk MPR mode AolA A= da#A4S ¢& Fig 29
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Table 1 .

Landmarks and measurements used in this study

Landmarks

G gingival margin of interdental papilla between maxillary central
incisors

Fa palatal surface point on perpendicular line from the incisive foramen's
anterior margin to the tangent line of palate

Fm center of incisive foramen

Fp palatal surface point on perpendicular line from the incisive foramen's
posterior margin to the tangent line of palate

Nm center of nasal aperture of incisive canal

Np posterior margin of nasal aperture of incisive canal

Pp posterior margin of incisive papilla

Lineanr measurements

G-Fa palatal surface distance between 'G' and 'Fa'
G-Fp palatal surface distance between 'G' and ‘Fp'
Fm-Nm length of incisive canal between Fm’ and ‘Nm'
WF width of incisive foramen on axial section
WM width of incisive canal at the middle level bewteen incisive foramen and
nasal aperture of incisive canal
WN width of nasal aperture of incisive canal on axial section
WF3D width of incisive foramen on 3D view
WN3D width of nasal aperture of incisive canal on 3D view
G-Pp distance between 'G' and 'Pp'
Anteroposterior numerical scale by cusp tip (CTS: cusp tip scale)
Fp' location of cusp tip on the perpendicular line from posterior margin of
incisive foramen to the occlusal plane
Np' location of cusp tip on the perpendicular line from posterior margin of nasal
aperture of incisive canal to the occlusal plane
Pp' location of cusp tip on the perpendicular line from posterior border of incisive

papilla to the occlusal plane

Angular measurements

110P
C.10P

angle of incisal axis to occlusal plane
angle of incisive canal to occlusal plane

CTS, refer to the Fig 4.

b, AXA o A=3 dA 7] FAZLEefe] AA ¢ HAX O XF3 HAA ] FAL4E
2 TAA Abo] AdolA HAFTF A dAE 7pA e A Alolol vy
A F55 Fotstr] A8 wdEHl I AAHE #Eshs A4 Abolo 7w AX]A
e 7t s ASeth(Fig 3).

c. 2X#9 F7 AS : MPR mode® sagittal section 9] axial sections A7
st 9 7IEAdS AT Eold AAAZ F axial sectionol A HA| o] #H-¢
A5 At old e BAE a1 te] axial sectiono Al X Fo] vl



rlo

3 Hol= slicedl ] F4ES ASsAth. DX ¥ nasal aperturedl A %=
H Z74& AZS39 o™ sagittal section?l] /\1 axial sections A=
FAS v AAFe F7F E=olo Y7 F axial sectionoll A A&
* F4& ASEAH(Fig 5. MPR modedl A AI%e AAwe] £3& 3D view
oMol A=y wauatz] ¥wstz] e 3D zoom 7]l5S o] &dte] HA P R

gt & 3D rulers o] &3lo] AA-F3} AX I nasal aperturee] Z=74HS A

i o I my
My ox A of

Ay
ol

6. AAF FgAN FAE FA
a AW Felo| upek T FAT A FFL W WA A W
q

SFalA} axial section 9] coronal sections AAsH= 7S S AlATFH 9

ASuFHE ddsts AMHPDA AAATAL, AN FE EFAE A
S

b. 7S AlarAe AFuFHA A2aaAo AFuF3 F3AP), A2
2] ASuFH(P2), A2aTA o] AFFH A2 SAEAFAFH T3
PM), ANtTA2 FALFUFHMmMISZ FAZFAA folAef 22 WHo=
A=kl vHFig 4)

Zo] NS Prksr] As U= 1099 YRS Adstel 259 A7

Fa e o g AAS3E & method errorS Dahlberg’s formulaZS 2

Dahlberg’s fomula®lA X, A WA AFAola, X,&= F HA AFA ol ne



b. AA ¥ FG o ASWH wE Aol 75
MPR modeoll Al Al=3 WF, WN¢} 3-D modedll ] #Al=3% WF3D, WN3D 7t
o] o] oJF-5 dolr ] 98] Mann-Whitney U test(a= 0.05)E A]&3}e] n]nls}

c. FHBARTA U HAAFTF FAANA HEAF FAA Y A FA
Table 19 AISAIF 433 AFE dolr7y] 93] AS5A JE3tel| Spearman
AFEEFI T B3 predictive modeld  ©]-&3}o]

o
GPpE 272 @ Pp-Fpel #3% 7bsol®, Pp-Fpel Bt ¥ 95% Al#EEolA



Dahlberg’s fomulaZs A8t A3y Zo] A& g5 13709 H 223+ 0.25mm,
CTS A& &5 4709 Hi 243+ 006, 4% A &5 2709 Hd 93+ 12°=
YElstH(Table 2).

Table 2. Method error according to Dahlberg’s fomula
Measurement Me Measurement Me
G-Pp (mm) 0.11 WN3D (mm) 0.30
G-Fa (mm) 0.60 Fm-Nm (mm) 0.33
G-Fp (mm) 0.40 Pp' (CTS) 0.05
WF (mm) 0.16 Fp' (CTS) 0.07
WM (mm) 0.38 Np' (CTS) 0.08
WN (mm) 0.16 11 0P (deg) 1.46
WEF3D (mm) 0.16 C 1 OP (deg) 0.94

MPR modecl Al A x&2 Z743} 3D view Aol ARF ZHo A=X 7+ x}o]
o] FE Mann-Whitney U testE& ©]&3to] dolH s wl WEFe WE3D(p =
0.719), WN¥ WN3D(p = 0.613) 7tell 2] 3F 2ol 7} 1At (Table 3).



Table 3. Mean, SD, Range values of the measurements

Mean S.D. Range CV
G-Pp(mm) 8.62 1.16 6.5-11.0 0.135
Pp'(CTS) 3.94 0.21 3.6-4.5 -
G-Fa(mm) 8.98 2.15 3.2-12.6 0.24
G-Fp(mm) 14.8 2.08 9.9-18.1 0.141
Pp-Fp(mm) 6.15 1.75 2.6-9.5 0.284
Fp'(CTS) 4.46 0.21 4-4.8 -
Np'(CTS) 5.17 0.29 4.7-5.7 -
WF(mm) 4.03 0.64 2.9-5.4 0.159
WM(mm) 3.43 0.95 2-5.3 0.276
WN(mm) 5.29 1.21 3-7.07 0.229
WE3D(mm) 3.96 0.71 3-5.5 0.179
WN3D(mm) 5.45 1.14 3-7.4 0.209
Fm-Nm(mm) 13.7 2.04 10.4-19.2 0.149
1.1 0P(deg) 61.3 7.22 48.8-76.0 0.118
C 1 OP(deg) 66.9 6.02 55.1-80.4 0.09

SD, Standard deviation.

CV, Coefficient of variation.

A7 FAAA AXF A=A F-7
6.15+1.75mm f o 95%2 AFFFowE F
~6.87mm(6.15+0.72mm) 31 tH(Table 3).

AR5 FA, dxFe] T A& nasal aperture oA 1 g Ao

w2t AlSg Ael(Pp-Fp)+=
ol Fgke] Hel= 543mm

o

ol =
o o
pacA =)
o o

>

AE a9E w CTS a2 Zh7F 3.94+0.21, 4.46+0.21, 5.17+0.29% tH(Table 3)
G-Ppsh the AW Aol AZFE, AAsh A e FYAEZ FHpA ] of

Fp’, G-Fps F
Abolell = i 7
A Lo ARBAS Bt G-Ppet Fa-Fp (r=0.287, P=0.165), G-Pp¢} Pp-Fp
(r=-0.055, P=0.795) Alolell %= Aol & o= yeytom G-Ppot G-Faxs
Batgkol A v=g A5 B ov FaAdS stk (Table 4).

oA kel AL 91% Aoz UrE‘rkii‘I] 1L0OP¢ CLOP
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Table 4. Spearman Rank Correlation

G-Pp Pp' G-Fa G-Fp Fp' 110P CLOP

G-P r=1.000 r= .464x r= .169 r= 512+ r= 432+ r=-.496 r= .047
P p= . p= .020 p= .419 p= .009 p= .031 p= .012 p= .824

Pp' r= 464+ r=1.000 r=-.199 r=-.099 r= 432+ r=-.234 r= .178
P p= .020 p= . p= .339 p= .637 p= .031 p= .260 p= .395
G-Fa r= .169 r=-.199 r=1.000 r= .678%x  r= 420% r=-.355 r=-.129
p= .419 p= .339 p= . p= .000 p= .037 p= .081 p= .538

G-F r= .012x% r=-.099 r= 678+  r=1.000 r= .565%%  r=-.496% r=-.190
P p= .009 p= .637 p= .000 p= . p= .003 p= .012 p= .364

Fp' r= 432+ r= .432x% r= .420% r= .565*%+  r=1.000 r=-.567+¢ r=-.159
P p= .031 p= .031 p= .037 p= .003 p= . p= .003 p= .449
1.0P r=-.496%  r=-.234 r=-.355 r=-.496% r=-.567+«  r=1.000 r= .294
= p= .012 p= .260 p= .081 p= .012 p= .003 p= . p= .153

CLOP r= .047 r=.178 r=-.129 r=-.190 r=-.159 r= .294 r=1.000
p= .824 p= .395 p= .538 p= .364 p= .449 p= .153 p= .

* Correlation is significant at the 0.05 level. (2-tailed)

#% Correlation is significant at the 0.01 level. (2-tailed)
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)

=AY Bty EFHEAE Table 59 2%ow Fatd A =547 ¢ Zov &
AXOR felgh apo]lE HolA = LFUTE AT e 74 = AolE Ko
AETNE AW E $HFERYG A7 2388 A ASEHAT. 53] A
o] QJFFS W= HIHAH O R AATH EE Al 240X Aol Rl & @Ele=
AeTNFAN e ngFae] FHoz 43 FFARYG FxH FFoz =
st F5A7F gkvk(Table 5, and Fig 9).

Table 5. Midpalatal bone thickness posterior to incisive canal

. P1 P P2 PM Mm
Region
1 Surfa 1 Surfa 1 Surfa 1 Surfa 1 Surfa
Sex 1. OP 1 OP 1. OP 1. OP 1 OP
ce ce ce ce ce
\o Mean 158 296 426 667 600 633 549 544 523 518
€ sp 184 342 140 188 1.29 134 121 1.8 163 152
pomg Mean 075 150 3.38 501 496 530 497 512 557 559
CMECsp 117 235 138 159 1.28 142 149 158 189  1.97
oy Mean 115 225 380 580 546 584 522 527 540 539
ota

1.56 2.93 1.43 1.90 1.37 1.43 1.36 1.38 1.74 1.74

1 Surface, perpendicular to palatal surface; LOP, perpendicular to occlusal plane.
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of #1Astew, G-Ppet G-Fp % Fp' Faztel A#Ael e Aoz veut
(Table 4). G-Pp+= #H3F 86mmA M rule of thumbe W&oz G-Fpe G-Pp9
ofF 1.7v) Ax= HA & o 3 B AFdA = GE AA 7Y dde=z Tt

Fathe AAsel wol wolt FEEY AAATY LolE vgem WA HF

p-Fp
£ WFE b predictive modelS Al @stH ot fF7F oj# R o= A EHS
AN A EE Yi=-16.352+5301X-0.307(Xol em, H Ao BHRA md
oA R*=0.0750% vebRth. 1ejth G-Ppet G-Fpitel A#Ael ez G-Pp

o Aglol AAFF FAAA dA T FANA Y FAEHES e AST A
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7 Fine Tuning

o Option Avaiable

Fig 1. Accurex program window showing MPR and 3D images. Note thresholing

ranges shown in the fine tuning tab.

Fig 2. Adjustment of reference lines. A, Occlusal plane in sagittal section - from
incisal edge of maxillary central incisor to mesiobuccal cusp tip of maxillary 1st
molar; B. Anterior posterior line in axial section - from ANS to PNS; C,
Transverse line in coronal section - a line connecting lingual cusp tips of maxillary

1st molars.
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Fig 4. CTS(Cusp Tip Scale: anteroposterior numerical scale by cusp tip) was used
to evaluate anteroposterior cuspal position of incisive canal and palatal bone
thickness at each cusp tip area. C, canine cusp tip. scored as 3.5; CP, midpoint
between canine cusp tip and lingual cusp tip of 1st premolar. scored as 4.0; Pl1,
lingual cusp tip of 1st premolar. scored as 4.5; IP, midpoint between lingual cusp
tips of 1Ist and 2nd premolars. scored as 5.0; P2, lingual cusp tip of 2nd premolar.
scored as 5.5; PM, midpoint between lingual cusp tips of 2nd premolar and
mesiolingual cusp tip of 1st molar. scored as 6.0; Mm, mesioligual cusp tip of 1st

molar. scored as 6.5.
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Fig 5. Mesiodistal width of incisive canal on axial section. WN, width of nasal
aperture of incisive canal; WM, width of incisive canal at the midpoint level
between nasal aperture of incisive canal and incisive foramen; WF, width of incive

foramen.

Fig 6. Mesiodistal width of incisive foramen on 3-D view. WE3D, width of incisive

foramen of palate; WN3D, width of nasal aperture of incisive canal at nasal cavity.
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Fig 7. A. G-Pp length measurement on plaster model. B. CTS of posterior border

of papilla on the midsagittal section.

Fig 8. Measurement of bone thickness at the cusp tip areas. A, Measurement along
the perpendicular line to the occlusal plane; B, Measurement along the perpendicular

line to the tangent line to the bone surface.
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Fig 9. Midpalatal bone thickness at cusp tip areas. Pl, lingual cusp tip of 1st
premolar; IP, midpoint between lingual cusp tips of 1st and 2nd premolars P2,
lingual cusp tip of 2nd premolar; PM, midpoint between lingual cusp tips of 2nd
premolar and mesiolingual cusp tip of 1st molar; Mm, mesioligual cusp tip of 1st

molar

Fig 10. Canal zone, A, Sagittal section. Anterior border of canal zone is on the
perpendicular line to occlusal plane starting from the posterior border of incisive
foramen. Posterior border of canal zone is on the perpendicular line to the occlusal
plane starting from the posterior border of nasal aperture of incisive canal. B, Axial

section. Lateral border of canal zone is along the lateral border of incisive canal.
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