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[Abstract] Objective Exploring the position and bone wall thickness characteristics of the maxillary central inci-

sors in Southern Chinese adults to provide a clinical reference for the design of immediate maxillary central incisor im-
plantation surgery. Methods The hospital ethics committee approved the study, and the patients provided informed
consent. CBCT images of 990 adult patients (aged 20-79 years) from the Stomatology Hospital (January 2018 to Decem-
ber 2021) were categorized based on the dental arch form and age-sex groups. Sagittal CBCT images of the maxillary

central incisors were used to measure the labial and palatal bone thickness wall at 4 mm the CEJ to apical, the middle
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of the root, and the angle between the tooth long axis and the long axis of the alveolar process, to compare the thickness
of the labial and palatal bone walls in samples of male and female patients, and to explore the relationship between the
angle between the tooth long axis and the alveolar process long axis in samples of male and female patients in different
age groups (20-39 years; 40-59 years; 60-79 years). Results  Significant differences were found in the labiopalatine
side of the alveolar bone of the maxillary incisor root position. A total of 95.8% (948/990) of the maxillary incisors were
positioned more buccally, 4.1% (41/990) were positioned more midway, and 0.1% (1/990) were positioned more palatal-
ly. The thicknesses of the bone wall at the CEJ of 4 mm below the palatal side, the middle of the root, and at the apex
were greater (1.82 + 0.56 mm, 3.20 + 1.10 mm, and 7.70 £ 2.00 mm, respectively) than those at the labial side (1.21 =
0.32 mm, 0.89 + 0.35 mm, and 1.86 + 0.82 mm, respectively), with statistical significance (P < 0.05). Male bone wall
thickness was generally greater than female bone wall thickness (P < 0.05). The angle between the long axis of male
teeth and the alveolar bone was 14.77° + 5.66°, while that of female teeth was 12.80° + 5.70°, with a statistically signifi-
cant difference (P <0.05). The angle between the long axis of teeth and the alveolar bone in the 40-59-year-old group
and the 60-79-year-old group was greater than that in the 20-39-year-old group, and the difference was statistically sig-
nificant (P < 0.05). Conclusion A total of 95.8% of adults in South China have maxillary central incisors with root de-
viation toward the labial bone cortex. The thickness of the labial bone wall is much thinner than that of the labial bone
wall, which is the middle of the thickness of the root. In Southern Chinese adults, the angle between the upper central
incisor and the long axis of the alveolar bone in males is greater than that in females, and the degree of the angle in-
creases with age. It is recommended to pay attention to the thickness of the bone wall around the root and the angle be-
tween the teeth before immediate implantation surgery to choose a reasonable implantation plan.

[Key words] cone-beam computed tomography; maxillary central incisor; upper incisors position; immediate
implant; labial bone wall; palatal bone wall; the long axis of tooth; the long axis of alveolar bone

J Prev Treat Stomatol Dis, 2024, 32(2): 116-122.

[COmpeting interests] The authors declare no competing interests.

This study was supported by the grants from Natural Science Foundation of Guangdong Province (No. 2018 A0303130261).

Wit 5 o B A B AN BB JR RN B, B 220 o

Ji5 DA [ 57 P B JREEE O Rl 55 A M

PRI JHC T 440 i R B O ) B TRD A AR S 6 AT Y
B 2H 20 25 ] SR AN i, & BOR T IR YT
B, bBanirh Ul g 5 s DOl H A B, e kAT R
Z0 R I S ) SR 0 R JE R R kR[] B AT —
TR [ B P PR 2% 25 (International Team for
Implantology , ITI) 48 F HE I & 65 i BE 52 3%, Js i
M BE = 1 mm, B AR S0ESF  5 9800 15 B A0
/A2 mm [BIBE o A E ORI A [ M
A NFE, AT B 2 AR L RE R 25 AR
R HE e M DO B i 2 T 0 B e 36 i
WA mm KGR IR B K- ) FEE (6]
W, B4 I T 8 B e S AL B e AU Gnuf
TEIX NI b U0 2 RO 220 oA v IG5 oy 5 ) s
R PR AL A TE IE B ) — 40, 35 B4 i ) 30
T, R ZME &, X T E 5800 1 AR
HEARELRLRBEEMRE =SR], HEE
T2 AR B G 28 Sk E) 08 P28, A BIF 500 K% 38 ek 23 B 4
T b X990 1] j AF- it e b 65 U] A BB 3 1) HE R R
CT(cone-beam computed tomography , CBCT ) , il £ H:

ARG AR 2 L Ol PR L AT rb U0 2 B 200 AR i
HHEMIR RS %

1 EMIAFE

AW SE 200 B R R 2R R PR e AR B2 5
S AS %5 (2021-YW-44-001) . Fr A5 W58 %t 4214
BB RIS
1.1 BrR %

VEHL 2018 4F 1 H £ 2021 4F 12 H , mi i EE B K
= 1 = B 12 1 990 {5l 4t Fié L 65 b ) A J8 1)
CBCT, H¥E316 ], Lotk 674 ], #4420 ~ 79 %5

AR - A 1 A A R DX (B A RS- A% T
LB 447 B 457 1467 ) s AR I [ 20 ~
79 %, LAHT A XA e T BT E ; AR 58
TN, HRIAL R B 58 1 TCHT A X AW iR T Fl
B s, Jo)™ A R EU 0 TARS R 475 T
B 3 28 J) 5 5 T2 el B AR Y 4 B RGN
CBCT AR5 Wi o HEBRbRE . LRI AR AL T
SEA A EME mEEA R R Luih U A



b

ARERmBE 2024528 $£32% H2H
+ 118 +  Journal of Prevention and Treatment for Stomatological Diseases, Feb. 2024, Vol.32 No.2  htip://www.kqjbfz.com

AT 248 52 AR B3 58 JELIAS 5 AR 2 5] Bt o 3 Pk
R R AL AE AR AR 8 o | 2 AR W Ae i B I B e 2k 1Y
AR A BN Bl S 1A 45 A 1T G B M R CHE 5
CBCT T2 K, S AR ANTE W -
1.2 AR 7k
12,1 BRI 3E HUHE TP R CT HL (NEWTOM
VGi, CEFLA , B RFD 55 & 99 AFRER) 990 £
B M CBCT 5218 . Z 80 Wi & 110 kV, HL 3t
20 mA , BEJGIF[E] 8 ~ 12 5,
122 D& PR FE R A b BEHRUCF AR R A%
SN RS INTTEZS Ol [=3 X [ NTTE S A R VA WS TN
T b 356 D) 2 rf s RAR 2 e 3R IR R 1 8T, B
Sy ) S T
1.3 MR

NN RR7) 2 R R N B2 E R VA R 1 i
] R B T 4 I R 0 Rl 2 B T (cemen-
toenamel junction , CEJ ) F K p 2R IF 21 B4 L1,
A T A AR A e o i ) — A% ELZR 12 T AT
T Lo WG A R0 0 58 B D) L2 £k Ak T I IS - 2
[T )2 Fe A1 PR R TR 22 B 34 A5 400 3 oy 3 8B 41, iR R AR
WAL T ARG AR, o A2 e 28
QS DI e R 2 /=3 X 1K = 4o Y =934
Al 5 2P A e A R R (B 2)
1.4 it o

K FH SPSS 25.0 J AT Ge it 22 i . s i
BT A IEAS A, YR + brufE 22 2% Wi Al e
BOR RIS, =2 8] AR FH R 2R T 22 3 B F
LSD W HL4, P < 0.05 W 2R A Gt Lo

2 & B
21 FREFTHEAGLEX Z

MU AE oF F 1 JE 0 1/3 4k 5 F N 95.8% (948/
990) , MR A7 o 18 B v 4y 1/3 &b By /5 L R 4.1%
(41/990) , ARATE A R 5 B0 1/3 &b o5 LEAL R 0.1%
(1/990) .
22 B EEERE
221 A A IS0 B RE R R LA AE =
AL A TR S AR A B RE T, R (0.89 £
0.35) mm, JI5 il & BE JEE B A CEJ T 4 mm 3 AR 22 &b
BT HER P Y 3 L S R, B E Y
CEJ T 4 mm AR AR 4b - BE R B 34K F Bl
ERAFITFEL(P<0.05)(F1),
2.2.2 N[EPEGI R IS0 B RE SR R L BB A E)
] CEJ & 4 mm B BEJRE & 22 5+ 41T 2¢ 2 L (P>
0.05) o 55 MEAR i Ab FTAR 2 4b 1 BE R BE R T 2k
(P<0.05); HYERSM CE] F 4 mm AR H AL AR 40
BREEE R FLM(P<0.05)(F£2),
23 MREEBEM R R R LN #

AR BN I S 2 (95.8% ,948/990) , 5
PR AL AT AR AR Ak B BE SR FE R Tk, 2 7 A
Giit L (P<0.05) ; B CE) T 4 mm 8
o MROAL B REJREE R Ttk ZERA SR
X(P<0.05)(5£3).
2.4 PIE R EREM AR N &

AR E N P 26T (4.1% ,41/990) , B4k
J& AR 2 kb i BE DB OR TPk 22 R A GE it
FEX(P<0.05); HpgdmERTILg 228 XL
(%£4).

a: tripartite fixed-point diagram, L1: a line of the lowest point of the labial-palatal CEJ on the sagittal surface of the maxillary central incisor,

L2: a line parallel L1 through the most convex point of the root tip of the maxillary central incisor; b: sagittal views of 1/3 lip; c: intermedi-

ate; d: 1/3 palatine

Figure 1  Classification of sagittal position by CBCT
Bl 1 CBCT SR 1 {3 E 7 2K
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a: image of sagittal measurements. OA: long axis of alveolar bone; OB: tooth length axis. B1: the distance of the labial bone wall at 4 mm below
the root of the CEJ in the perpendicular direction to the long axis of the tooth; B2: the distance of medial root of the labial bone wall in the verti-
cal direction to t the long axis of the tooth; B3: the distance of the labial bone wall perpendicular to the tooth axis at the apex of the root; P1: the
distance of the palatal bone wall at 4 mm below the root of CEJ in the vertical direction of the tooth axis; P2: the distance of medial root of the
palatal bone wall to the long axis of the tooth; P3: the distance of the palatal bone wall at the apex perpendicular to the tooth axis; ZAOB: the an-
¢le between the long axis of teeth (the line BO between the midpoint of the tooth cutting edge and the apical point) and the long axis of alveolar
bone (the line AO, the bisector line of the angle between the long axis of labial bone and the long axis of palatal bone). b: angular bisector of the
angle between the long axis of labial bone and the long axis of palatal bone (line A). c: connect the midpoint and apical point of the CEJ lowest
point on the labiopalatine side (line B). CEJ: cementoenamel junction

Figure 2 Measurement of the labial-palatal bone wall thickness of the maxillary central incisor and the angle between the tooth

axis and alveolar process axis
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Table 1 ~ The thickness of the labial and palatine bone wall at different sites mm, x £ s
Groups Labial bone Palatine bone ¢ P
4 mm the CEJ to apical 1.21 £0.32 1.82 £ 0.56 -29.722 <0.001
The middle of the root 0.89 = 0.35 320+ 1.10 -62.052 <0.001
The tip of the root 1.86 + 0.82 7.70 = 2.00 -85.163 <0.001

CEJ: cementoenamel junction

T2 AR RS0 R A0

Table 2 The thickness of the labial and palatine bone wall in different sexes mm, x *§

Labial bone

Palatine bone

Groups 4 mm the CEJ to The middle of The tip of 4 mm the CEJ The middle of The tip of
apical the root the root to apical the root the root
Male(n = 316) 1.21 £ 0.33 0.94 £ 0.34 2.01 £0.86 1.97 + 0.66 3.77 £ 1.20 8.68 +2.01
Female(n = 674) 1.20 £ 0.32 0.87 = 0.35 1.80 = 0.79 1.75 £ 0.50 2.94 £ 0.94 7.24 +1.82
13 0.318 3.266 3.866 5.998 11.861 11.229
P 0.751 0.001 < 0.001 < 0.001 < 0.001 <0.001

CEJ: cementoenamel junction
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Table 3 Measurement of the thickness of the labial and palatal bone wall positioned more labial in different sexes mm, x *§

Labial bone

Palatine bone

Groups 4 mm the CEJ to The middle of The tip of 4 mm the CEJ The middle of ~ The tip of the
apical the root the root to apical the root root

Male (n = 305) 1.21 +£0.33 0.93 +0.34 1.93 +0.70 2.01 = 0.64 384 +1.16 8.80 = 1.95

Female(n = 643) 1.21 +£0.32 0.86 + 0.34 1.73 + 0.62 1.77 + 0.49 2.99 +0.92 737 +1.74

t 0.13 3.243 4.487 6.195 12.141 11.296

P 0.896 0.001 <0.001 <0.002 <0.003 <0.004

CEJ: cementoenamel junction

Ra TIPS e ] SO0 1 B R BE ) i

Table 4  The thickness of the labial and palatal bone wall positioned more midway in different sexes mm, x s
Labial bone Palatine bone
Groups 4 mm the CEJ to The middle of The tip of 4 mm the CEJ The middle of The tip of
apical the root the root to apical the root the root
Male(n = 11) 1.09 + 0.35 1.19 £ 0.42 4.26 + 1.58 1.08 £ 0.33 1.88 £ 0.51 5.52 +0.75
Female(n = 30) 1.02 £ 0.26 1.02 £ 0.25 3.00 = 1.18 1.25 +0.34 1.81 £ 0.64 4.57 £ 0.99
13 0.703 1.604 2.77 -1.478 0.321 2.885
P 0.486 0.117 0.009 0.148 0.750 0.006

CEJ: cementoenamel junction

RS OANFIAFIE SR A5 20 M R i A X L
Table 5 The angle between the upper anterior teeth and the

long axis of the alveolar bone at different ages ~ ©, x + s

Agelyear Angle
20-39(n = 747) 12.55 + 5.60
40-59(n = 189) 16.03 + 5.35"
60-79(n = 54) 16.47 + 5.54
F 38.202

P <0.001

a: P < 0.05 compared with age group of 20-39
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