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Purpose: The aim of this study was to evaluate the interdental distances of anterior, premolar, and molar teeth at the cemento-
enamel junction (CEJ) and 2 mm below the CEJ in healthy natural dentition with cone-beam computerized tomography (cone-beam
CT) in order to provide valuable data for ideal implant positioning relative to mesiodistal bone dimensions. Materials and Methods:
Two hundred patients who visited Dental Hospital, Wonkwang University, who had natural dentition with healthy interdental
papillae, and who underwent cone-beam CT were selected. The cone-beam CT images were converted to digital imaging and
communication in medicine (DICOM) files and reconstructed in three-dimensional images. To standardize the cone-beam CT images,
head reorientation was performed. All of the measurements were determined on the reconstructed panoramic images by three
professionally trained dentists. Results: At the CEJ, the mean maxillary interdental distances were 1.84 mm (anterior teeth), 2.07
mm (premolar), and 2.08 mm (molar), and the mean mandibular interproximal distances were 1.55 mm (anterior teeth), 2.20 mm
(premolar), and 2.36 mm (molar). At 2mm below the CEJ, the mean maxillary interdental distances were 2.19 mm (anterior teeth),
2.51 mm (premolar), and 2.60 mm (molar), and the mean mandibular interproximal distances were 1.86 mm (anterior teeth), 2.53
mm (premolar), and 3.01 mm (molar). Conclusion: The interdental distances in the natural dentition were larger at the posterior
teeth than at the anterior teeth and also at 2 mm below the CEJ level compared with at the CEJ level. The distances between
mandibular incisors were the narrowest and the distances between mandibular molars were the widest in the entire dentition. (J

Dent Rehabil Appl Sci 2017;33(4):278-83)

Key words: natural dentition; interdental distance; cone-beam computerized tomography; ideal implant positioning

ME

BEXE T, A% AL AT AP 2L fRle
AuRozg s Ao R uhe Fast LeAg 59 5
Utk B8] A2 E st YBUEL Az AT
A%E BAs) wgol AAS Aloh-ABUE, B
E-QEUEZ A fAlE YA AFUE B A

*Correspondence to: Sang-Chun Oh

Professor, Department of Prosthodontics, College of Dentistry, Wonkwang
University, 77 Doonsan-ro, Seo-gu, Daejeon, 35233, Republic of Korea

Tel: +82-42-366-1100, Fax: +82-42-366-1115, E-mail: scon@wku.ac.kr
Received: September 7, 2017/Last Revision: November 4, 2017/Accepted:
November 20, 2017

278

QJubA xlo} e & v st X|AL Black,*
e AFAHE JOHH on] 22 Mol 3
12559 PEE KAR 2]L2 2 gingival

BRI 2} R0kl AZHARY

sgick. oftl YAl UE

o
Wheeler’ %—
AL, &
embrasure) o thst 7|&2 B
o that TR AR B
HEXH 7<]7}74ﬂ°ﬂ
O]/g—f—] Al O]

SN

Copyright© 2017 The Korean Academy of Stomatognathic Function and Occlusion.
@It is identical to Creative Commons Non-Commercial License.



Evaluation of interdental distance of natural teeth with cone-beam computerized tomography

el

r&

l

!

2,
=
X
ok

(mimicry)3h= Aol what
AP AACk ste AETUE A& "é
o /gl At Z1@ 9] x|zEAR o Tt
whEA] Wosith 2 el BHe ol Sil CBCTS
o].Q.o].oq ufol et ﬁﬁ]ﬂ- X]ZEJ—'E—

¢}

AFista x]2PH oA cone-beam CT (PaX-Zenith
3D; Vatech Korea Co., Ltd., Seoul, Korea)E& &3+ 71
B AVGEG ALE 7 BAE PO E ofeh
A7A A7 = 2008 (G4 1009, 94 1008)S A
Aottt 2 = gty AR 2HE Y IRBAA
(IRB No. W1412/003-001)2 A& 21=%ch

HiA] Q.41

1. Cone-beam CT Aol & AFHS ¢ o 7)== HAX]

ag we B
2. M3tFR] o]glol] MHA T= SHAORE FAH
Zlok7t Q= SRt

0V e

0]

¥
¥
S
Q
a
i
1

3 AES 4 2e A B

4. HRo] 2es BRG] Y= TR

5. Foirtel Jare Z W@l x2S Werd ot

6. £70] 28 FE2 2 3V9] CBCT ofnlx|
o g}

Cone-beam CTE thg ZHAA =gt} 105
kVp, 6.2 mAs, 15-24-s scan time, 0.2- and 0.3-mm
voxel sizes, and 16 cm X 14 cm field of view. ©|H|X]=
DICOM (digital imaging and communication in medi-
cine) T2 AEFE| 9T, DICOMT}FAL o|nx] AL E
A o(Ez3D Plus, ver. 1.2.6.7; Vatech Spain, Barcelona,
Spain)of| A 3%} Fd o2 A=t Cone-beam
CT oJujx]& BEF}oL7] AshA F5 Auigk(head re-
orientation) S A|3Y5}A 1L, o] I3l -‘H?‘C]-‘—]—X] (position
indicator) & MES &, AMS £2HE F Y4 (axial
view) oAM= T HH A (palatal plane hne)ﬂ] A
(coronal view)ol|A+= H|F
o, P& FL7]HH (palatal plane)d} F3Y5E = 513
T} (Fig. 1A).
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Fig. 1. Standardization of the CBCT images. (A) Reorientation of CBCT image, (B) Making panoramic image: sectional

image for measuring.
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Fig. 2. Measuring distance between adjacent teeth on panoramic view. (A) Anterior teeth, (B) Posterior teeth.
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Table 1. Mean values and standard deviation (SD) of
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Zdt
Hior-weg Aot wok-Hay A s 2 mmollA 4
ofyt shet 7zt xloto] B4 xtARE FAHTER =

ay ANOVA 24 23, #jop-
HALTA, Bl 2

3 S} sjobalz], Aok, o
o= %46& *olg B O (Table 3).
o3RS 2 ol LA TA AT,
et Zhol W«M *ol= gigloLt, ol shet
R, JHRA, ST TR Zolts FOI% Aol B
SIch(Table 4). T3 2} Kloke] HotH BAR 1 5

4
1o
(ol
L,
o,
r\l o
52
§2

Table 2. Mean values and standard deviation (SD) of
interproximal distance (in mm) at 2 mm below CE]

Teeth Mean SD Teeth Mean SD

11-11 1.96 526 11-11 2.18 574

Maxillary incisor 11-12 1.71 578 Maxillary incisor 11-12 2.06 .586
12-C 1.85 .588 12-C 2.33 613

Maxillary premolar C-P1 2.02 622 Maxillary premolar C-P1 246 600
yP P1-P2 2.12 407 yP P1-P2 2.55 485
Maxillary molar P2-M1 2.21 426 Maxillary molar P2-M1 2.76 508
y M1-M2 1.97 390 y M1-M2 2.45 478

11-11 1.53 455 11-11 1.79 499

Mandibular incisor  11-12 1.48 474 Mandibular incisor  11-12 1.73 594
12-C 1.64 .589 12-C 2.05 .683

. C-P1 2.02 774 . C-P1 2.31 .780
Mandibular premolar PLP2 538 570 Mandibular premolar P1P2 274 642
. P2-M1 2.37 499 . P2-M1 3.02 .520
Mandibular molar MIM2 235 551 Mandibular molar MIM2 599 500

11: Central incisor, 12: Lateral incisor, C: Canine, P1: First premolar,

P2: Second premolar, M1: First molar, M2: Second molar.
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11: Central incisor, 12: Lateral incisor, C: Canine, P1: First premolar,
P2: Second premolar, M1: First molar, M2: Second molar.
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Table 3. One-way ANOVA for evaluation of interproximal
distance (in mm) at CEJ

Table 4. One-way ANOVA for evaluation of interproximal
distance (in mm) at 2 mm below CE]

Teeth Mean + SD
Maxillary incisor 1.84 + 0.467"
Maxillary premolar 2.00 + 0.397
Maxillary molar 2.08 +0.319
Mandibular incisor 1.50 & 0.425°
Mandibular premolar 2.20 + 0.493"
Mandibular molar 2.30 + 0.412°

Teeth Mean + SD
Maxillary incisor 2.19 £ 0.529"
Maxillary premolar 2.51 +0.413
Maxillary molar 2.60 + 0.402°
Mandibular incisor 1.86 & 0.500°
Mandibular premolar 2.53 +0.582
Mandibular molar 3.01 + 0.445°

The same superscripted letters indicate the values that are not signifi-
cantly different (P> .01).

The same superscripted letters indicate the values that are not signifi-
cantly different (P> .01).

Table 5. Independent t-test for differences of interproximal distance (in mm) between CEJ and 2 mm below CEJ

At CEJ At 2 mm below CEJ
Teeth t P

Mean SD Mean SD
Maxillary incisor 1.84 467 2.19 .529 -7.117 .000*
Maxillary premolar 2.07 397 2.51 413 -10.748 .000*
Maxillary molar 2.08 319 2.60 402 -14.355 .000*
Mandibular incisor 1.55 425 1.86 .500 -6.513 .000*
Mandibular premolar 2.20 493 2.53 .582 -6.206 .000*
Mandibular molar 2.36 412 3.01 445 -14.934 .000*

*:P<.01
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2, E xlofollA] Hok- 15 AARL 1 6% 2 mme]

11" H O

A 8 WA UERg T (Table 5).

=
curved planar reformation® 3} =2hu} o|u]x] /gof Al A
3 A& (linear measurement)©| 755}, o] S-S
WH oz ol A v HEAPol e AeR B
Jj_z‘:’]]:]‘ 12,13

S 89 mm=Z H115}¢c} o= X4
O] O 38 mmel& Slulafol, ol 2 i7e] AL
29.66 mm, 3F2}: 30.45 mm)Ec} r:}/\ 314 AR
b T SAINE A WA SAT ACE A
FSEAT ETF AFF AREARZE AR RolM e FEA]
Abol, x| QoAM= tiFtA] Abol7h 71 Zitkal Haist

] Dent Rehabil Appl Sci 2017;33(4):278-83

A AR Z]oF Bo] gl o, & AT A E vt
O 2 AR FoME AerE AR Ate], A X4 5
oft x| AtolQl Ao 2 FE Eich

Lee 5 2738 vJUAIFE FHA A7) ¢
S|A CT ollA X123t ARlE S0t 1 5 o
e A 2 mm sPFol|A] et FXIE LIRS X 2HA
2Z P1-P2: 2.42 + 0.52 mm, P2-M1: 2.76 + 0.67 mm
83 M1-M2: 246 + 0.78 mm¢l A0.2 Huslge
g, o] B o] A3hP1-P2: 2.55 + 0.43 mm, P2-
M1: 2.76 + 0.46 mm, M1-M2: 2.45 + 0.43 mm)$} o<
fFAFSHY, & A1 =2 AEEE HoFgl

2 A wWoks A XxE §45 7HIS 2
mm ﬁPﬂPOﬂH Zl ﬂo}i "ﬁl ’\%Lil Elﬂ x| =

o] LAl 1\1% ISPSES 737(40]._1:1] SRES!
Aoz NBEd 10 YBUE NYF A5
=3 29AE AZE Z/MZE (bone remodeling)ol]
S FE Fa% 940, olF H°} Fa3te] AZE A
T 2.0 mm, X|oF-PZE

o

HEZF AT 1.5 mm, YZSTETF A 3.0 mm)o| A
=0} g’ eyt FAHQ Rlok $ixIek A E §4 &
281



Oh SC, Kong HJ, Lee W

z1o] AA=R] gko} chefet 27
0|2 YT o7 FHEa}y|l Ly} ik Toelglt
2 A7 2AY AxFet ARIE 1
of W2 o] xpof uket xIZHA} SEAInZ o
G g A TholEelo] 2|F 9] AEHE A
osl Zos Ao g Alg ¥

&
ﬁ
P
>—”“‘J

uy
rhu

ARzl ol A xZHARE HA B RTHE PRI
o Zor, weh e AT 1 51 2 mmolA o
A Uik A Gl g L e stet Bx,
V3 9 2 shot hAIgich. wekA of AgHE AT
o 27A3H o] ABeE 2ANA A 91518
2w, Y Aoket RIS §4 JE Deigol vt

2o\t

=

mo

2

Acknowledgements

This paper was supported by Wonkwang University
in 2016.

ORCID

Sang-Chun Oh https://orcid.org/0000-0001-5496-126X
Hyun-Jun Kong https://orcid.org/0000-0001-9331-3572
Wan Lee https://otcid.org/0000-0002-3140-0563

References

1. Tarnow DP, Cho SC, Wallace SS. The effect of in-
ter-implant distance on the height of inter-implant
bone crest. | Periodontol 2000;71:546-9.

2. Gastaldo JF, Cury PR, Sendyk WR. Effect of the
vertical and horizontal distances between adjacent
implants and between a tooth and an implant on
the incidence of interproximal papilla. | Periodon-
tol 2004;75:1242-6.

3. Buser D, Martin W, Belser UC. Optimizing esthet-
ics for implant restorations in the anterior maxilla:
anatomic and surgical considerations. Int | Oral
Maxillofac Implants 2004;19:43-61.

282

10.

11.

12.

13.

14.

. Grunder U, Gracis S, Capelli M. Influence of the

3-D bone-to-implant relationship on esthetics. Int |
Periodontics Restorative Dent 2005;25:113-9.

. Cho HS, Jang HS, Kim DK, Patk JC, Kim HJ, Choi

SH, Kim CK, Kim BO. The effects of interproxi-
mal distance between roots on the existence of
interdental papillae according to the distance from

the contact point to the alveolar crest. ] Periodon-
tol 2006;77:1651-7.

. Degidi M, Novaes AB Jr, Nardi D, Piattelli A. Out-

come analysis of immediately placed, immediately
restored implants in the esthetic area: the clinical
relevance of different interimplant distances. ] Peri-

odontol 2008;79:1056-61.

. Teughels W, Merheb |, Quirynen M. Critical hori-

zontal dimensions of interproximal and buccal
bone around implants for optimal aesthetic out-
comes: a systematic review. Clin Oral Implants Res

2009;20:134-45.

. Black GV. Descriptive anatomy of the human

teeth. 5th ed. Philadelphia; S. S. White Dental Man-
ufacturing; 1902. p. 1-94.

. Wheeler RC. Complete crown form and the peri-

odontium. | Prosthet Dent 1961;11:722-34.

Renner RP. An introduction to dental anatomy and
esthetics. 1st ed. Chicago; Quintessence; 1985. p.
49-86.

Magne P, Belser U. Bonded porcelain restorations
in the anterior dentition: a biomimetic approach.
1st ed. Chicago; Quintessence; 2002. p. 50-3.
Ganguly R, Ruprecht A, Vincent S, Hellstein J,
Timmons S, Qian F. Accuracy of linear measure-
ment in the Galileos cone-beam computed tomog-
raphy under simulated clinical conditions. Dento-
maxillofac Radiol 2011;40:299-305.

Hekmatian E, Jafari-Pozve N, Khorrami L. The ef-
fect of voxel size on the measurement of mandibu-
lar thickness in cone-beam computed tomography.
Dent Res | (Isfahan) 2014;11:544-8.

Lee KJ, Joo E, Kim KD, Lee JS, Park YC, Yu HS.
Computed tomographic analysis of tooth-bearing
alveolar bone for orthodontic miniscrew placement.
Am | Orthod Dentofacial Orthop 2009;135:486-
94.

) Dent Rehabil Appl Sci 2017;33(4):278-83



Original Article

=11 = 1 2
QYH™, SHE, ot
CeLbER LR EL LER
Tyt Alate: ot A A
2Y: 2 67 252 ol4xel YBUE TUYH 4 9K 2ol BaF HRE AFSP) Sl 2uY BsteS
conebeam C% 4§51} LYY ALYl Wl BAF 9 AIE 58 792200 2ol

‘.’_4—7L 7(HE Ui A EH3 al Xlﬂrtﬂ YoM cone-beam CTE FFT 74732 x99 200 FAHE A7k
Cone-beam CT ©]u]X]& DICOM (digital imaging and communication in medicine) L2 Hg5}0q, 3
MT7ASF AL, cone-beam CT ©|u]X]S EF3}5}7] 9519 head reorientations A|3YsE & A8 AZEQO|E
AT/ E vt ojuX]E ARk BE AFE 379 X|HHojatol| sl & Fghe ut g} o]u]x] ol A A= i
2t Holde AARoM et et XA ] 1.84 mm, &71A] 2.07 mm, HFEA] 2.08 mm 1231 SheF2 751
X] 1.55 mm, A7X] 2.20 mm, K] 2.36 mm T}, wieHE ZAA|I B SHF 2 mmol| A Aot Bt X|7HAE= AX] 2.1
mm, 27%] 2.51 mm, TH7XE] 2.60 mm 181 5FeFe x| 1.86 mm, AT-X] 2.53 mm, %] 3.01 mm$T}.
ZE: AAR| QoM x|EAR = AR = FR|[FolM o Zlom, djeh-Hy FAR T 11 5P 2 mmoA B 37
et A Rlol M 7 2 22 stek Ax), 713 He 22 shet ohrlgich

(F43|=2-2815HK| 2017;33(4):278-83)

FQ0{: RSARIG; KA, cone-beam CT; O 4AI] AFE A1)

*ENHM- gAri-I

(35233) LT HAA| M=t ZAR 77 HETHEr CHER| 242 |2k 2 Hat

Tel: 042-366-1100 | Fax: 042-366-1115 | E-mail: scoh@wku. ac. kr
H4d: 20174 9" 7 | 278 20174 112 4 | ZHEH: 20174 11F€ 20

283



