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[Abstract] Objective To investigate the features of alveolar bone morphology of mandibular central incisors in high-
angle adult females using cone-beam computed tomography (CBCT) and evaluate the influence of aging in these pa-
tients. Methods CBCT and lateral cephalometric images of 142 untreated adult female patients were selected and
grouped by facial growth pattern. The number of high-angle cases was increased to 164 to further explore the difference
within high-angle adult females who were divided into two groups according to age. The indexes of alveolar bone height
and thickness in the lower incisor region and inclination of the lower incisors were measured by Dolphin software. The
data was statistically analyzed. Results Compared with the average-angle group, the high-angle group had a lower alve-
olar bone attachment level (P < 0.05) and less bone thickness at the root apex level (P < 0.05). The thickness of lingual
alveolar bone decreased with labial inclination of the lower incisors in both the high-angle and average-angle groups
(r=-0.251, P = 0.025; r = -0.428, P = 0.001, respectively). In hyperdivergent female patients, the middle-aged group
had a lower attachment level of alveolar bone than the young group (P < 0.05), but no significant difference in bone

thickness at the root apex level (P > 0.05) was found between the two groups. Conclusion High-angle adult females
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had thinner mandibular anterior alveolar bone with significantly lower attachment levels. Aging and inclination of lower

incisors influenced bone morphology and should be taken into careful consideration.

[Key words] alveolar bone morphology; cone - heam CT;

thickness; adult female; high angle; age-related changes;

J Prev Treat Stomatol Dis, 2022, 30(1): 33-38.

lower incisor; incisor inclination; alveolar bone

attachment loss; orthodontic treatment

[ Competing interests] The authors declare no competing interests.
This study was supported by the National Natural Science Foundation of China (No. 31670951 and No. 31971240) and
Research and Develop Program, West China Hospital of Stomatology, Sichuan University (No. LCYJ2019-22).

Bt AT A0 A 35 R A SE K B2 TR
Ok 8 22 () AR TR 96 R SR R AT IE IR Y7 . 7E
[ilDAER ey N i O N 17 M (O REDAER VA ) B B S R
o, 1A 30 32 S0 AR A X 8 M1 1 Joi Ay B ol A A
JEPRBE R sE > iR A A BR A B sl ] e
FECH I CEIF R RIS R A TR
AR R, DU DG A JRLIR B0 R 2 88 2l g 4 il
BN SR TR A X A RES B =fA7, %
Mo S AEE R . REAERFSE SWos , F RG A X R
TE 255 T AR AR R R A O R T Y X A7 A — o Bk
R mABRE R AR RS, HRZ2 0
TR HTA XA " AR Lo AR R IE R
7 BREA, 1 A DL X AS TR 4 % B ) A v £
R AT XA R SRR R IIFY . AT
5% 38 1 4k JZ %R CT (cone beam CT, CBCT) % 3k fisifil]
AR X AT e A 2 VT R X F R O S R
175081, IFRI R A L Ve Al T S B 3 i Pk
MR R E R R AR R T A R Bl R AR

1 ERIATE
1.1 Frstisem

YEH 2016 4F 9 H % 2019 4F 6 J] T-PU 1] K 1E
VG 1% = B 1 W BL k2 I 18 CBCT K2 Sk /i il 437
A BAE Lo PR B3 142 40 g A bRifE: D4k, 4F
W5 18 ~ 45 % s @ TR A X A JE A B < TG A lR£T i |
Wiz B E R 2R E < 3 mm; 320° <
/MP-FH (T &1 £ ) < 30°8{ ZMP-FH>30° ; @
62% < FHI(JE R = ) < 65%% FHI < 62% . HE
BrbriE . OF A7 A XA R 275 CF R 2 ik 48
I AR E LR 2T =3 mm) , AR
W 4 2 g AR WA s @R A DX CE R Y
VI8 B BANEE SR A7 ; @ F Y 4 IR YT A B
BIT BB BIRIT S @IE IR YT S s ® &6 4h
i FAR T @M LB 1R GEHELN

VT R e R SR AR K AL o - O M A
80 1] (L MP-FH > 30°,FHI < 62% ) , 4F-#% 18 ~ 45 %,
172879 % 5 @ A 4 62 4] (20° < LMP-FH <
30°,62% < FHI < 65% ) , fF-#% 18 ~45 % |, V- 8
28.51 % o it — DB R AR I3 B s A Lo kT 1)
DX R T AR RRAIE , B 18 ORI 5 X6 G A sk (1] 42
KZE20204F3 7, P S AARARZ 164 ], 94
AFRHERHEBRAR A . AR A5 O AT
AR 87 I (AFi% 18 ~ 30 %, 14 23.11 %) ; @i A
HARZ 77 B (AR IS 31 ~ 45 % S HI4E IR 36.79 %) .
AT O AR A R W), -3 O )1 R4 g
FIE R BEfS L 1 A
1.2 AR F &
12,1 AR MR X A3 i 52 % 42 48 F CBCT
(Morita 3D Accuitomo, Morita, H 4% ) #F 47345 . H
SHC RS0 kV B HLI 4 mA FRYGATTE] 17.5 s
£ 0.25 mm. 7 60 mm X 60 mm 5% 80 mm X 80
mm, ] F1E X 4L (Veraviewepocs , Morita, H
A FAEE Sk A o
122 CBCT R EN #4714 BIMZR LI DICOM
¥ ZFT I, >R H Dolphin Imaging 11.9 #3817 =4k
A R BRI RO TR R I OE R R ]
GAE I MR, 5 7T 48 1T 28 3 s+ 00 e 2 I B
(cementoenamel junction, CEJ) %4k, SRR N S
R 200t CE) LR ; b e iz UG At st R A
55 0 2 2 1 ) A8 SR S bR T IR AR
TR 3 32 ) 2 v s RI AR 9@ a5 SR R T Al e bR A T
WL CEJ #2610 v S AR A5 5 o0 T 80 G0 2 A9 RS
iR e R PR N1 N SRl R T
123 W3 EH ARG S r I bR S a0
B LR o WA B s U0 2 7R 52 00 2F | #8028
CBCT EIM&IE iR < R L, LUS & M CEY iE £ iy rh
SRR AR SRS AE I A Kt . AR SHE A K
Ty AL 3 I AR A 5 R T B B T AE A



b

AlRE®KEE 202F 18 $£30%5 F1H

Journal of Prevention and Treatment for Stomatological Diseases, Jan. 2022, Vol.30 No.l  http://www.kqjbfz.com - 35 -

1) 2 LR 25, RSO0 2 Al JEE B (LA 7 00 2 A
JEJE(LP) o [A]Bs 0 2 Js 5 ] CEJ A5 28 25 Al i 100
B I, RIS 00 2 Al - B K P (LAHD 5 ) 23 A
M K (LPH) , W 1a, T Y1 BAHE L) IM-
PA 1 CT A U1 2 Kl 5 T A0 T AH 2 /Y L )
Y235 5, ] Dolphin Imaging 11.9 #44: %0 5%

13 it o

I FH SPSS 22.0 14 % B s 17 S8 it 2 b
I it 48 A B A IE &5 o0 A H B A 7 22570, LU
BbifE 227 T o RIS AEABUR ¢ K 56 Hh 4
A S ME AT A S EATPAEA T
O DX Rl R N R [ 2 K o 2R FH Pearson
MM S h U TR 5 o R
FIFEHE . P<0.05 hZERAGITFE XL,

2 & R
21 @ AAL R AT AR T EBN g & LN
Ak

w5 FAALE V) A MR DT U A BRI (LA

X GEIRYT T Sk AU R AT I (B 1b) o Irf
D T A ¥ R — S0 58 53 7 — B B2 1] Y 5E
B, PO R JE T R AR H
1Y 2H N AH SC R (ICC) ¥R T0.9(0.90 ~ 0.94) , i
A 9 I %) A R A A — v v, I B
AR A BB AR R LM 25

a: diagram shows the landmarks and measurement items for measure-
ment plane in CBCT; b: diagram for lower incisor inclination mea-
surement in the cephalogram; 1: root apex point; 2: incisal point; 3:
labial CEJ; 4: lingual CEJ; 5: labial alveolar crest; 6: lingual alveolar
crest; 7: intersection point of the vertical line of the long axis of the
incisor and the labial cortical bone through the root apex point; 8: in-
tersection point of the vertical line of the long axis of the incisor and
the lingual cortical bone through the root apex point; LA: labial alve-
olar bone thickness; LP: lingual alveolar bone thickness; LAH: labial
alveolar bone attachment level; LPH: lingual alveolar bone attach-
ment level; Me: menton; IMPA: incisor-mandibular plane angle

Figure 1  Landmarks for lower incisors and measurement

items
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Table 1 ~ Comparison of alveolar bone thickness and attachment level between the high-angle group and the average-angle group x=+s

Group LA/mm LP/mm LA + LP/mm LAH/mm LPH/mm
High-angle group (n = 80) 270 + 0.63 375+ 1.03 6.46 + 1.26 1.70 + 0.98 1.79 + 0.63
Average-angle group (n = 62) 332+ 1.08 447 +1.53 779 + 1.55 1.26 +0.59 1.50 + 0.55
iz -4.02 -3.19 -5.49 332 2.92

P <0.001 <0.001 <0.001 0.004

LA: labial alveolar bone thickness; LP: lingual alveolar bone thickness; LA + LP: total alveolar bone thickness; LAH: labial alveolar bone attachment lev-

el; LPH: lingual alveolar bone attachment level
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Table 2 Pearson linear correlation analysis between lower incisor inclination and alveolar bone thickness in the high-angle group and

average-angle group

IMPA/LA + LP IMPA/LA IMPA/LP
Group
r P r P r P
High-angle group (n=80) -0.275 0.103 -0.117 0.299 -0.251 0.025
Average-angle group (n=62) -0.201 0.436 0.204 0.112 -0.428 0.001

IMPA: lower incisor inclination; LA + LP: total alveolar bone thickness; LA: labial alveolar bone thickness; LP: lingual alveolar bone thickness; r: Pear-

son correlation coefficient
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s 5 0 2 R B 2 KO 2 T AR AL, 2= R
PG L (P<0.05), W3,

R3 AR ARG R R RE SR K Y AR

Table 3 Comparison of alveolar bone thickness and attachment level between the young group and the middle-aged group in high-angle

patients xts
Group LA/mm LP/mm LA + LP/mm LAH/mm LPH/mm
Young high-angle group (n=87) 2.67 + 0.63 3.70 + 1.08 6.37 £ 1.29 1.76 £ 1.07 1.83 +0.70
Middle-aged high-angle group (n=77) 2.50 + 0.67 3.56 +0.87 6.17 + 1.04 2.12 +0.75 241 +0.67
iz 1.67 0.92 1.10 -2.52 -5.42
P 0.096 0.364 0.282 0.014 <0.001

LA: labial alveolar bone thickness; LP: lingual alveolar bone thickness; LA + LP: total alveolar bone thickness; LAH: labial alveolar bone attachment lev-

el; LPH: lingual alveolar bone attachment level
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