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Abstract

The nasopalatine duct is close to the upper central incisor. After tooth loss, the alveolar bone will
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be absorbed to different degrees, and the alveolar ridge will become low and narrow. In addition,
the central incisor is close to the nasopalatine duct, which brings great challenges to the implant
restoration of the central incisor site. This article describes the anatomic characteristics of nasopa-
latine duct in the field of implantation, related postoperative complications and the progress of aes-
thetic implantation technology of anterior teeth in order to provide reference for optimizing sur-
gical design and further study.
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1. 3]

ARG A DA R AR AT R A DX A MR (1], HL AT o ORI B D U Se A RO, R
TEEREBOR . IRATHIE M AR BRI WIIAR eV, HAT G AL AhnitE, RN 315 R 1 6
FUELER, B EREEPIHEE M ST XMEN A . Eaih U M AL A BRIk, 3 A AR
S AR A RS, T R I AR DX AU 1) AR WA 175 0 ) AL A P 7 [ ELAR 1B A
A X R A ZORIG N T BRI o B M TR RN SRR AR BOR 3R T i 2 5% 2 X M e
EESRM T 2RI R

2. BRHAERREER

B[54 (Nasopalatine canal i #8 NPC)XFRV) A&, Gl SRS O s 2 W& HEEELSM, & B
DX A 2540 o A8 s TF 0 TR TR A B U0 AL SR U1 FL[2], A8 ST T S rb b ]
Stenson fL[3], M. 2 AM4]. FLNAT BRI 2 LT 4 45 45 2H 23 .58 B 15 i 8 R [ 3l ik oR SR R I A
MAER[S] [6]. ERARTIMEE, NPC RIAEEFRN Y TR SFEEEEL R CT KR LIRS 5 N EFE
TE R ELAAT (1) S A B R 0 ) o 1 s A 1 583 [ o s 028 5 R = H T PR B 28 Vb IR R B R
R GiEETE, HA A IR AR N R By 7] [8]. bR R B E IS MR IR E . B
AT IS . Y TR [9]. AT 5 W E] NPC A NIRRT . TR [4]. K BETEREITE 8~16
mm Z [A][10] [1 1] FHIEAEN 3.692 mm, JEEIN 2~6 mm [12]. o, MRYEE 5B 2A IR AL & 25
R, FE AN NPC FHKE RN 12.80 £2.17 mm [13]. RIEBARIT, Al k. dEk(14]. P, a0F
R A1 U B ST A AV B R RS R — e s, YIS B SRS BN KR AR #E([7]. Liang
FEN[S IR R NPC KJZEFE A KT . Bornstein 25 A\ [917EHF 78 7R3 3] — #4518 . Kemal Ozgiir
[15]7E NPC K FEAFLEME T 22 S IR R il B A 78 NPC AR AEAE R ) 22 5, 55 AR QB @ 5 KT k. T
B A, HFHGEHTH NPC £ T7 [ EHAFEZER[16]. Demiralp 55 N [17]8F 70 &on 514 B s 5
JEN DX 18 )R BEAE B PE R R, NPC BRI TR, FERTA R G, BEEFER K, NPC JEME R
W BB RSO I, NPC AR RN B 23/ e A 24— 4 NPC B 0L 20 @14 18], T &I A7 B A
TERS A BEAT RN o S5l P 28 A5 P i) 235 ) 1) A8 S M A L SO I AT X TR e R —
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3. EHEERIF S EMESE AR A
3.1. PYIFALSENZIFEHE XA NPC B3R

B X RDZI Mo 5 28 RN 1) TR D7 R BB IA B 36 2 20K, RIZIMPRE R FRAE A R RN PR A,
TEVE R BRI A s, AL TSR B A 2 a5 BRI e AR v, R T R %
TR A OO A IR BAIE =A H AR R, IF b 20— 8. fEFrA i, MER
) 5 NPC A7 B K R A5 ), B8 P 2 Y 2 R 2 ) 2 [ st ] I BB Fe R A4 RN NPC )RS
L Im PRI AEAE AR AT NPC 5 _ESh U1 67 B Ok RTS8 2 VP, 3k T S0 i A4 m] 1) 2 (R RN
J5 7] . Eun-Ae Choa %8 \[191i@1t CT %kl V) 5 NPC i Bk KBTI TL, 5 BRI T LB aT&4 s
AR Y R A G A BB B 20N 5~6 mm; #EIT 60% M52 iR ) 3 58 R TR ) P AR A R 2 . %o
TROZIFRRE o], AR RSB VPG A B T BB R AL s AR T ] B ¥eit, TR Rk 4B NPC &
HheEfL. MITELE 3D MUK HIBEFE ORI, IR T BRES R XM B R &R, 4 B RYT AU EHT
Fz G, FavIF RS NPC BRI, BRI AR AT FRATIN T 2 IR s 1 X R Bt
B —ENZ%E . Pakawat Chatriyanuyoke 55 \[20]7E CT 2G5 h$e s, eI A MR Aok -
NPC 54 V) FFEEL0N 3.05 + 1.64 mm, XTHELER L2 MAGZER, BHEFERKT LW FE.
KEIRAE W ST — LA NRHE AR, AR R i oAl AR AR AN R, ot R A IR RE A 1) L%
AR mE T HME . EHRAAKCPE E, XANERE AN 522+ 1.56 mm, ERLHZRIAKNEEER. BE
BREEN[2 1A A BE B X ) NBE AR &, D) FR 1/2 SUE) NPC f/MNEBN 1~2 mm AR 2,
b 26.67%, RIS AIE] NPC 1E 4.01~5 mm Z [A] )N 15 LE AR £(29.44%) . (ERDZIRE S, A2 LEE A A D)
5 NPC #Eg 4L, JCHAE YN A M A KBl fe ey, 6 7 ARG TR PSS R 41, SR HETE AR A4 83 XA
ANTT AEAE S| S, BOA TR ZEm IRAAE AL, I8 AL G 3T SRR B AR 1 = MR

3.2. FHEKZE NPC BH K IE

BT NPC ffflhr Bl 5 brpU) A P A s o Bz, H NPC B AR, Bumire—Bets
BUF, RATARF RIS AT D, RS F AN NPC, A RT3 R 47 M1E Z 3R> F AR
Xf R B4 - Alkanderi 58 A\ [22] 1 H D) 6 OB RIS SEEG S L 217 AN A 8% i /s NPC %8 AL
Xueting Jia [23 BEAUMAEBE 7T TR, FRRFIE AR NPC ZFFL%K 8.3%, AWMU F 4% m T A0, H
EFAFARRBTETH, XAWRESHRT G EAL SRR, BERBEE, F 58 4pii, NPC
) AL s BT, fH43 NPC FfLF MR TH T 4K,

LR R AIMEN NPC, FHHINTTRE S BRIl SR B A e B & 2 i R [24] [25]
A5 R T8 2 BB 2 IR R T DA AT R [26], K ARG 575 I 2020 Mo 5 A — 1940 & I — 1 P b
IR G T K S BRI B B B [27]. BF4> BB AE NPC G40 )5 KA IEB I RE: B 3Er28]. N57F
TR A P S ) 2 S B P s 51 A5 T, LR AR 5 NPC 3 A 52291 ARAE4HMI R 740 IL-1. 1L-6
AT TNF B A AT LU b 5 4 39 8 [30], 0T REAEFEIP T B A ML R FE1E . fEIEH G OLT &
HEARE BREIR, ARG p o] LWER ] NPC RGBSR, J8H % NPC HA KT 6 mm I
PR AT RE AR A ERAS o IR TRATIBR 1 H R HEE NPC 45145, A5 S BB BRI R R BCA B B 1)
HRRERE
3.3. IFRXFHEFmERNEEEERFERE

BIRFIRE AR AN EN NPC N AFAE HH IR I ACE L 2 P RO AR o (HARFBRIE DL, 7 B S5 RIS
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X o s ) b NS, RIS AR R AR, AT S B R SRR, AR T AR A AT
5 NPC W B, YIFfLA BB, KT 5 NPC JF Iy REF NS ik, & 73 5 M A
NIRRT 35.6% (13%3] 58%), FEFMEAREAAL AL ATH A B 8O AIR, ARSI, NPC &
M REAE AT TR X 2 7 0 Sl T NPC AR AR e E A %241, de Mello 55[26]
718 VA 9 STHR (1) 285 SR 7, 76 NPC XIS 1) 91 (5 MHAELAA B D 3R 3K 3] 84.6%~100% o R4 LA B i K
WA 456 IR LR, 1Z A B RERS N 7 35 A R SR S A SRR .

AN T8 AL SRR TR, T B IUE L NPC SRS, B A AL A E B g KA
R, AURT I HERS, X T & 1 B £ 2 H R fRIE R E R S B H A RSB A T HABH R . A5
NPC it # EAAE AL AR BN, 45 NPC JEAEAE DIRE PR, FEATE N SHEAEZEAN LTEH
BCHIE B RS # . Artzi Z S5[30]8T7E NPC [ % 5 2 AH I8 1S 84 NPC AR N BN MG
PLfE AR, F4E AN E A A S 2 S R FRIT R, SCEl 7 NPC XME HAREE 1 & R,
9 NH JEFEARE B R RIFScE . W TEF & Lavs B4 LG, 4R ) — T Fi e
1 RH all-on-three [ B THE NPC WAL AFIREAR, 9 45 IRE U5 BOR R 4T X I 78 kg 4 U RP e Sk
A DA 4 NPC X RFER IR e, 32649 A 0 TG ) R PR A SR A 1 28 19 [T 7 AR R0, W18 T AR 3
PR AR BT 12 DAL )4 1 R RIEFBERCR, b 7 2 MRS B IR AR, (EKIHT X0E A Fr
BE— DL BE T o X = s AH R 152 D050 AT 43 BT BUs A 15 5635 o AEAE R %45, David Penarrocha
SE[31]EmIE DT 13 451 NPC AR, A PIEINEmT &%, InE R AR 70 S HBED &, ik
LT RAFRSENIE . ThaetE. 78 R ™ SIS R ) B — Lo R BR IS L, NPC PR DA K 97 32 52 4k
FERATIR, RICEGIA D) R, ABARHE M /D, 5 DL B IIE Bl S R 4k 218 B
Wil o NTEFIRE RN ) S A 3 m 362220, Enrique Fernandez %57 NPC B FIFERE_F 45 & Bk &7
AT ARJFIEE, JORIUCE R BECE ) FalE, &R0 ERIROR, ARG S50 400/ 3 3R
(PES/WES)IEAT 1R IT BV A 73 7 9~F-35 7.5 F 7 I3 BT B2 047

34.NPC ATEEEIEE

2 NPC WAL AL BEE 5, SR & T DURYE 26 PFc & B 85 JF, ONLY ##, GBR %H
PR RSO AR N B, DR A AR S T I 528 v 1 R 296

4. IG5

NPC 24, VIZFMHEATHEAZ 456 NPC SHUIF I B R R, SRa T iR, 540
IERIRAMIBEES, Pk S 2 8 2 T 78 o A 2 H SR B A AR P LA AR FE MM T 17 . 24 ] ] 22 [
NI, R BCHHEFE R AR . 8 SRR EE N NPC S1RE 45 A R ISR W RIS Rl PR <F
—RBIFRE . 2 B RN A e NGBS AL A, NPC AT LME R ARG A
B A BT BRI vy, V5 IRAT I 22 B 0 IR 7 F T e

5. REE

BN BT A R B BRSO I B, AR HAM S A RTS8 A A . NPC SRR 2574
W T U)o A7 sl R s SR R ) R R oK T HL 2z o 58T NPC MRRIE S IR AR IR 2, AR 1T RIZFidE
G, 298 KB NPC 518 F s < M AL B G R, #4% NPC 5 FL. HETRT NPC S5yl
Z A7 B Rk R I O A Tt — D A B AR

KT NPC WHHEIIHIAR, ol il A MUk i — Kt b . (HH T2 4 T —LseiR w7 B A

DOI: 10.12677/acm.2023.1381795 12805 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381795

B %

KWTFURTE I, FEARBRZ, NPC A FE LR AR AN SG I ACRE (1 [k = W] SE AIES R . FLo, ifd
NPC PR FR3E MERE 14 A PR AL I AE . PARTERIE LIRS Z 1679 . BOB M LA a3 51 %
—RIGFIBEARBTTTR, HA T A ST AR R

&E 3k

(1]

(2]

(3]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

Hassan, N.A. and Al-Radha, A.S.D. (2023) CBCT Evaluation of Quality and Quantity of Bones for Immediate Implant
Treatment Planning in Central Incisor Area in Relation to Arch Form. The Scientific World Journal, 2023, Article ID:
8863318. https://doi.org/10.1155/2023/8863318

Jacobs, R., et al. (2007) Neurovascularization of the Anterior Jaw Bones Revisited Using High-Resolution Magnetic
Resonance Imaging. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, 103, 683-693.
https://doi.org/10.1016/j.triple0.2006.11.014

Radlanski, R.J., Emmerich, S. and Renz, H. (2004) Prenatal Morphogenesis of the Human Incisive Canal. Anatomy
and Embryology, 208, 265-271. https://doi.org/10.1007/s00429-004-0389-y

Ozeren Keskek, C., Aytugar, E. and Cene, E. (2022) Retrospective Assessment of the Anatomy and Dimensions of
Nasopalatine Canal with Cone-Beam Computed Tomography. Journal of Oral & Maxillofacial Research, 13, e4.
https://doi.org/10.5037/jomr.2022.13204

Liang, X., et al. (2009) Macro- and Micro-Anatomical, Histological and Computed Tomography Scan Characterization
of the Nasopalatine Canal. Journal of Clinical Periodontology, 36, 598-603.
https://doi.org/10.1111/j.1600-051X.2009.01429.x

Song, W., et al. (2009) Microanatomy of the Incisive Canal Using Three-Dimensional Reconstruction of MicroCT
Images: An ex vivo Study. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, 108, 583-590.
https://doi.org/10.1016/j.triple0.2009.06.036

Milanovic, P., et al. (2021) Morphological Characteristics of the Nasopalatine Canal and the Relationship with the An-
terior Maxillary Bone—A Cone Beam Computed Tomography Study. Diagnostics, 11, Article 915.

https://doi.org/10.3390/diagnostics11050915

Mardinger, O., Namani-Sadan, N., Chaushu, G. and Schwartz-Arad, D. (2008) Morphologic Changes of the Nasopala-
tine Canal Related to Dental Implantation: A Radiologic Study in Different Degrees of Absorbed Maxillae. Journal of
Periodontology, 79, 1659-1662. https://doi.org/10.1902/jop.2008.080043

Bornstein, M.M., Balsiger, R., Sendi, P. and von Arx, T. (2011) Morphology of the Nasopalatine Canal and Dental Im-
plant Surgery: A Radiographic Analysis of 100 Consecutive Patients Using Limited Cone-Beam Computed Tomography.
Clinical Oral Implants Research, 22, 295-301. https://doi.org/10.1111/1.1600-0501.2010.02010.x

Mraiwa, N., et al. (2004) The Nasopalatine Canal Revisited Using 2D and 3D CT Imaging. Dentomaxillofacial Radi-
ology, 33, 396-402. https://doi.org/10.1259/dmfr/53801969

Al-Amery, S.M., Nambiar, P., Jamaludin, M., John, J. and Ngeow, W.C. (2015) Cone Beam Computed Tomography As-
sessment of the Maxillary Incisive Canal and Foramen: Considerations of Anatomical Variations When Placing Imme-
diate Implants. PLOS ONE, 10, e0117251. https://doi.org/10.1371/journal.pone.0117251

Jayasinghe, R.M., Hettiarachchi, P.V.K.S., Fonseka, M.C.N., Nanayakkara, D. and Jayasighe, R.D. (2020) Morphome-
tric Analysis of Nasopalatine Foramen in Sri Lankan Population Using CBCT. Journal of Oral Biology and Craniofa-
cial Research, 10, 238-240. https://doi.org/10.1016/j.jobcr.2019.11.002

Zhou, Z., et al. (2014) Cone Beam Computed Tomographic Analyses of Alveolar Bone Anatomy at the Maxillary An-
terior Region in Chinese Adults. The Journal of Biomedical Research, 28, 498-505.
https://doi.org/10.7555/JBR.27.20130002

Cordova-Limaylla, N., et al. (2021) Evaluation of Buccal Bone Wall Thickness of Anterosuperior Teeth and Nasopalatine
Duct Morphology in Cone Beam Computed Tomography of Patients Living at Different Altitudes: A Two-Year Retros-
pective Study. Journal of International Society of Preventive & Community Dentistry, 11, 652-660.
https://doi.org/10.4103/jispcd. JISPCD 126 21

Kim, Y.T., Lee, J.H. and Jeong, S.N. (2020) Three-Dimensional Observations of the Incisive Foramen on Cone-Beam
Computed Tomography Image Analysis. Journal of Periodontal & Implant Science, 50, 48-55.
https://doi.org/10.5051/jpis.2020.50.1.48

Gil-Marques, B., et al. (2020) Differences in the Shape and Direction-Course of the Nasopalatine Canal among Dentate,
Partially Edentulous and Completely Edentulous Subjects. Anatomical Science International, 95, 76-84.
https://doi.org/10.1007/s12565-019-00496-0

Demiralp, K.O., et al. (2018) Evaluation of Anatomical and Volumetric Characteristics of the Nasopalatine Canal in

DOI: 10.12677/acm.2023.1381795 12806 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381795
https://doi.org/10.1155/2023/8863318
https://doi.org/10.1016/j.tripleo.2006.11.014
https://doi.org/10.1007/s00429-004-0389-y
https://doi.org/10.5037/jomr.2022.13204
https://doi.org/10.1111/j.1600-051X.2009.01429.x
https://doi.org/10.1016/j.tripleo.2009.06.036
https://doi.org/10.3390/diagnostics11050915
https://doi.org/10.1902/jop.2008.080043
https://doi.org/10.1111/j.1600-0501.2010.02010.x
https://doi.org/10.1259/dmfr/53801969
https://doi.org/10.1371/journal.pone.0117251
https://doi.org/10.1016/j.jobcr.2019.11.002
https://doi.org/10.7555/JBR.27.20130002
https://doi.org/10.4103/jispcd.JISPCD_126_21
https://doi.org/10.5051/jpis.2020.50.1.48
https://doi.org/10.1007/s12565-019-00496-0

48

(18]

[19]

[20]

[21]

[22]

Anterior Dentate and Edentulous Individuals: A CBCT Study. Implant Dentistry, 27, 474-479.
https://doi.org/10.1097/ID.0000000000000794

Vasiljevic, M., et al. (2021) Morphological and Morphometric Characteristics of Anterior Maxilla Accessory Canals
and Relationship with Nasopalatine Canal Type—A CBCT Study. Diagnostics, 11, Article 1510.

https://doi.org/10.3390/diagnostics 11081510

Cho, E.A., et al. (2016) Morphologic Evaluation of the Incisive Canal and Its Proximity to the Maxillary Central Inci-
sors Using Computed Tomography Images. The Angle Orthodontist, 86, 571-576.
https://doi.org/10.2319/063015-433.1

Chatriyanuyoke, P., ef al. (2012) Nasopalatine Canal Position Relative to the Maxillary Central Incisors: A Cone beAm
Computed Tomography Assessment. Journal of Oral Implantology, 38, 713-717.
https://doi.org/10.1563/AAID-JOI-D-10-00106

Rk, 27, L UIFE S EAUPUUF A IRALE SRR K CBCT BHFC[I]. HESERELY:, 2014, 23(22):
1904-1908.

Alkanderi, A., et al. (2020) Incidence of Nasopalatine Canal Perforation in Relation to Virtual Implant Placement: A Cone
Beam Computed Tomography Study. Clinical Implant Dentistry and Related Research, 22, 77-83.
https://doi.org/10.1111/cid.12852

Jia, X.T., Hu, W.J. and Meng, H.X. (2015) Relationship of Central Incisor Implant Placement to the Ridge Configuration
Anterior to the Nasopalatine Canal in Dentate and Partially Edentulous Individuals: A Comparative Study. Peer/, 3, e1315.
https://doi.org/10.7717/peerj.1315

McCrea, S.J.J. (2017) Aberrations Causing Neurovascular Damage in the Anterior Maxilla during Dental Implant
Placement. Case Reports in Dentistry, 2017, Article ID: 5969643. https://doi.org/10.1155/2017/5969643

Shelley, A., Tinning, J., Yates, J. and Horner, K. (2019) Potential Neurovascular Damage as a Result of Dental Implant
Placement in the Anterior Maxilla. British Dental Journal, 226, 657-661. https://doi.org/10.1038/s41415-019-0260-4

de Mello, J.S., Faot, F., Correa, G. and Chagas Junior, O.L. (2017) Success Rate and Complications Associated with Den-
tal Implants in the Incisive Canal Region: A Systematic Review. International Journal of Oral & Maxillofacial Surgery,
46, 1584-1591. https://doi.org/10.1016/j.ijjom.2017.05.002

Kop, E.A., Lodder, W.L., de Visscher, J.G.A.M. and van den Berge, H. (2020) Nasal Septal Abscess Caused by Pro-
trusion of a Dental Implant into the Nasopalatine Duct: A Case Report. Annals of Otology, Rhinology & Laryngology,
129, 633-636. https://doi.org/10.1177/0003489420902491

Casado, P, et al. (2008) Immediate Dental Implant Failure Associated with Nasopalatine Duct Cyst. Implant Dentistry,
17, 169-175. https://doi.org/10.1097/1D.0b013e3181776¢52

Suter, V.G., et al. (2016) Evaluation of a Possible Association between a History of Dentoalveolar Injury and the
Shape and Size of the Nasopalatine Canal. Clinical Oral Investigations, 20, 553-561.
https://doi.org/10.1007/s00784-015-1548-7

Meghji, S., Qureshi, W., Henderson, B. and Harris, M. (1996) The Role of Endotoxin and Cytokines in the Pathogene-
sis of Odontogenic Cysts. Archives of Oral Biology, 41, 523-531. https://doi.org/10.1016/0003-9969(96)00032-5

Penarrocha, D., et al. (2014) Implants Placed in the Nasopalatine Canal to Rehabilitate Severely Atrophic Maxillae: A
Retrospective Study with Long Follow-Up. Journal of Oral Implantology, 40, 699-706.
https://doi.org/10.1563/AAID-JOI-D-12-00145

DOI: 10.12677/acm.2023.1381795 12807 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381795
https://doi.org/10.1097/ID.0000000000000794
https://doi.org/10.3390/diagnostics11081510
https://doi.org/10.2319/063015-433.1
https://doi.org/10.1563/AAID-JOI-D-10-00106
https://doi.org/10.1111/cid.12852
https://doi.org/10.7717/peerj.1315
https://doi.org/10.1155/2017/5969643
https://doi.org/10.1038/s41415-019-0260-4
https://doi.org/10.1016/j.ijom.2017.05.002
https://doi.org/10.1177/0003489420902491
https://doi.org/10.1097/ID.0b013e3181776c52
https://doi.org/10.1007/s00784-015-1548-7
https://doi.org/10.1016/0003-9969(96)00032-5
https://doi.org/10.1563/AAID-JOI-D-12-00145

	鼻腭神经管解剖在美学区种植相关应用研究进展
	摘  要
	关键词
	Research Progress of Anatomy about Nasopalatine Duct in Dental Implantion in Aesthetic Area
	Abstract
	Keywords
	1. 引言
	2. 鼻腭神经管解剖学特点
	3. 鼻神经管解剖特点在种植领域的应用
	3.1. 中切牙位点即刻种植相关的NPC研究
	3.2. 种植体穿入NPC的并发症
	3.3. 前牙区牙槽骨严重吸收鼻腭管作为种植区域
	3.4. NPC内种植唇颊骨增量

	4. 小结
	5. 展望
	参考文献

