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[Abstract] Objective This study aims to investigate the correlation between the inclination of the occlusal plane of
maxillary canines and first molars in adult patients with different sagittal skeletal patterns, as well as the differences in the
direction of occlusal plane inclination and the sagittal relationship of molars between Angle’ s subclasses, which provides
a reference for the clinical treatment of such patients. Methods A total of 180 adult patients with normal occlusion were
selected, including 60 cases of Angle class 1, 60 cases of Angle class Il division 1, and 60 cases of Angle class Il (with
30 cases of subclass and non-subclass for Angle class Il division 1 and Ill). Three-dimensional reconstruction of cone
beam computed tomography was performed using Mimics software. The vertical distances from the maxillary bilateral ca-
nines and first molars to the Frankfort horizontal plane were measured, and the inclination of the occlusal plane was calcu-
lated. The direction of the occlusal plane inclination and the sagittal relationship of the molars were recorded. SPSS 26.0

software was used to statistically analyze the correlation

(7S B HA) 2024-11-28; [fEE EHI] 2025-03-07 between the inclination of the occlusal plane and diffe-
MEERN] 2275, MEBEEER, i1, Email: 17807069105@163.com rent sagittal skeletal patterns. The correlation between

[BE1EE] h7%E, #d%, W1, Email: wujundent@163.com the sagittal relationship of molars and the direction of



513 LA RAIIMAEIC T 28 I 28 e 28 AR R~ T Ak (X LRI © 27

occlusal plane inclination in Angle subclasses was also explored. Results A correlation existed between the inclination

of the occlusal plane of canines and first molars and different sagittal skeletal groups (P<0.05). A correlation existed be-

tween the inclination of the occlusal plane in Angle subclass groups and non-subclass groups (P<0.05). In the Angle sub-

class group, a correlation existed between the bilateral molar relationships and the direction of occlusal plane inclination

(P<0.05). Conclusion Certain differences are observed in the inclination of the occlusal plane in adult patients with dif-

ferent sagittal skeletal patterns. The correction of the occlusal plane inclination should not be ignored in the clinical diag-

nosis, analysis, and treatment of patients with Angle class Il and Angle class Ill, as well as their subclass.

[Key words] occlusal plane cant; cone beam computed tomography; Angle class Ill; Angle class Il ; sagittal direction

Angleff— M A B h e P oe R, mi—
S 2 52 rp M OC R RS TR SO 22 IR 2R A5 AR
TR ARG R O, DR R 19 S R 1) AN X
FRIEA KR L FMIE R, 2 R R B IR
JRC Ry T W R AR B MERRE SR ] g i L ) ()
HOM LS W, T RS OF T AW A (frontal occlusal
plane canting, FOPC)™J& e 1 ] 5 & 1 R M=
—B, FOPCHI Ik Z R #F M I, W ARAS XS R
BB . BERA . AP R R, T E R
M) S5 TE WSS D BE S TR MR S L . AR T
[RARREE, ARG R BFOPCH UL T4 [
RGBT, XA RE OB T S R R
[ ek R A SN Y VA 2 = 1 SO /18
LR 2E S AR TS 5k ¢ R HFOPCZ Al Y 06 &
wIANEAER, IR ATRSEFOPCIHY R FFAE, XF T
T EZREE ARG TR B REE,

REAT: B 927 32 22 3R 4 T FOPC & 3 1y I 1 Jr
i IRYTT R DA R RO 28 B ok R M D AR
A 5 4, EOC TR ) A X2 [ ) 56 22, DA
SR AR ) 56 2R S [ EZE S FOPC 2 [a] () 4 B
VEFI W AR B . ABETEAR B = 4 R, K
JEWRCT (cone beam computed tomography, CBCT)
48 S ADolphinfiMimics#c {4, PLFRAG K, £
T3 i AR AT A A D0 1 0 B 8 1 T %) e A
i, HRMSEIF R fmLR T35, T2k
W2 W2 KA W26 58 A e () 2F o7 X Sl s -
PRt AL, AT AN R G v i 2F R R )
A7 5 - T A R 7 1) 2Z (B A e, B AE N
FOPCHYIEMIRY T S fit—E S E M.

1 #R7E

1.1 AR %
PEFE20214£9 H —20234E5 A 151 B K2 [t s

M EREEWR B2, BB CBCT R M A
18011 i s X 42, Hh B k10741, Zotk7341,
Fi18~364 , FIJFERE (22.1£1.0) ¥, i i
o, T4 (ZIRT2R) 60f; M4 (ZRI'ZE)
60, Hr 4l (W) FINH (dEFZK) 430
Bl M4 (ML) 60, HpsH (W)
AN (JEW2E) 453061 ABFFRIRET B K2
Ja& 11 B B s 22 A0 PR 25 D 2 A AL HE [ 1] B AR o -
2024%5 (027) 5.

1.2 MANFedEirinf

1.2.1 YAAFRUE  SAMPNATREDT .

D T4 (ZKT3): OMEF LK T
KRFR; QB KFI8Y; 322°<4MP-FH (F
WO-Hf) <3275 WIEFF), FH5E, kX
B (BRES ZBEZFAN), L0 6 J0 A (R Bl ;
ORI | RIS F s o5 Y 2 i s FLANAEAE I i 5
IS K B S S2s © 1 F 50 BF <
4 mm; DF 5FEAXH; @CBCTEHE 7% H I
A O LR o A — I o8 A TC W b B #E

2) g (ZRTWE2): O—MgsFim ¢
R, MR REXRR, FUIAEM; QK-
flbrifElR T 4HH2~Q),

3) Ml CLIRITEWZE) . OXUINES 5 Ay it
hXR, FUIF RN, QHMbrER [ HiQ~
O

4) M4l (CZRIMEWTIE) . O—MmpE i
KEFR, H—MEF PR QHAMARHER] [ 4
12~9,

5) MM (ZRMZAEWZ) . OXNEE T H
T RFR; @QHAMRHER T A@~O).

6) M4l (ZIRN'J): LRIT'WH (1°4)
HIFETZE (14,

7) M4l (ZERMZ): LRMIEWH (M)
AR ().



© 28 [E B 11 jE B2 24 35 International Journal of Stomatology

2026-01 53(1)

122 HEBRAndE 1) 8RO ZE LWL 2)
WA TERE s 3) RIS M REE G SR
WHGIT S s 4) AEARAMA s 5) B AN X
FREEF
1.3 & E Aot

CBCTHL (Kavo Dental GmbH, F&E[E ), Hi K
(Lenovo/A#l, H[E )., Materialise Mimics 21.0%%
£ (Materialise Dental A &) , L #] ) ; Dolphin
Imaging 11.9%K 4 (Dolphin Imaging and Manage-
ment SolutionsA &, ZE[E ); Microsoft Office Ex-
cel 2021544 (Microsoft/A®], EE); SPSS 26.0
w4 (IBM/AA], ZEHE); Mimics (Materialise’s
Interactive Medical Image Control System) {4,
1.4 BFR 7 ik
1.4.1 CBCT BTRHAE  H5 98 A BB 5 X8 B 4 ik
CANE DRSS E NGNS 1 S e g SR i)
CBCTi@id DICOMIEA T i1, 3L180fi . Py il
XTI AR TR ITE R B K7 B E 151 6 = I s 5
FHA%E, SRR —HCBCTHIHE, RIECBCTH K
MEF, HE120kV, HS mA, ZJ£0.2 mm,
fiBF026.9 s, FHTEE 16 cmx13 cm, B¢
G ORFET A IS o BRI 1 B 2 SCAE () 4K

F & LADICOMIE 20 A7 Al A%, F# i Dolphin
PG AT Mimics — 4 55 3 F1F 20 B R T 45 A AR
B 18 S T A 4

1.42 CBCT ki BRIE 1) F JSfEMimics#
Erpad sy =4S Fm (K1) . RGE B A2 84T
FFMimics2 108 oF A HAE SR, 76 “File” BEI
Wi “New Project Wizard” #, HEFEAHN B #H
CBCT# R IDICOM XA, Jf i “Next” f#&
ABHE . 2) #E#E “Thresholding” {4 %10 fE,
T B 25 %0 1V 1Y K JEE 1B (i 226~4 019, 3) miily
“Change Orientation” i, ]2 )84 CBCT 3k fili J7
B0, Bk ming . J5 . 2. AraN i TR id .
4) ¢ 7 WE H S 1 (Frankfort horizontal plane,
FHP) : @2 =200 e A7 AUHE S &8 (A4 53
H1EHOrL. OrR) FAT M B xS PoR W F-1H . 5) £
7B AR IE R AR (craniomaxillary me-
dian sagittal plane, CMSP): i3 IS 55 Bafll &2 AR
MN, FEH TFHPH 1. 6) AR (coronal
plane, CP): idBa /i [f]if 3 T FHPFICMSPHY--
. 7) fFHMimics#FH ) “Reslice” Tifig, 47
SAETEARTAT . MR 1T B A T I e 34N R i A T 5%
LML .

a: FHP; b: CP; c: CMSP; PoR: Al Hsk; OrL: ZEMIIET A5,
& 1 78 Mimics F0F R A1 =2 )5 1) L1 22 1

Fig 1 Create reference planes in 3D orientation in Mimics
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Fig 3 Schematic diagram of occlusal plane canting direction
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Fig 4 Three-dimensional directional fixation in Mimics software (using the R6 point of the mesial buccal tip of the right maxillary first molar as an example)
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Tab 2 General data of patients in each group

FEAAF R 4 IR 54 M4 ms 44 2IZAE PH
P (n/%) 5 37/61.6 21/70.0 15/50.0 14/46.7 20/33.3 0.267 0.992
kS 23/38.3 9/30.0 15/50.0 16/53.3 10/66.6
a4 22.10+1.51 20.80+1.55 20.90+1.52 21.70+1.89 21.90+1.99 2.049 0.091
£ ANB/° 0.92+1.45 1.90+1.42 2.40+0.87 -2.82+1.21 -2.2442.05 14.269 <0.001**
/MP-FH/° 28.40+0.90 27.90+0.45 29.80+0.56 28.50+2.54 29.00+0.61 109.58 0.656

e **P<0.01.
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Tab 3 Comparison of OC3 and OC6 among groups I, II and II

mm/ (st ’ Q75)

e T 1 i e 141 (n=60) 4l (n=60) 4 (n=60) HIH PH
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0C6 0.30 (0.2, 0.5) 0.50 (0.2, 0.88) 0.80 (0.3, 1.3)* 12.70 <0.05*

o **P<0.01, *P<0.05; ‘FnS 1414, P<0.05; *FR5 M4ls, P<0.05,

x4 M°FI EOC3IFIOC6HILLE:
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Tab 6 Correlation analysis of sagittal molar rela-
tionship and deviation direction in group II°®
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RFX (n/%)

e ik PIE
AT ERARES
+ 18 15/83.3 3/16.7 0.001%*
- 12 2/16.7 10/83.3

H: *%P<0.01; +: R3D>L3D, SAMISRTFAHLIL, GMKRFHES
A B K - R3D<L3D, SZAMAFHIEL, HMRFHZ
S G B T /N

® 71 TPHEFXKREXRSHER T EBEXES T
(5—EFEX)

Tab 7 Correlation analysis of sagittal molar relation-

ship and deviation direction in group II® (first-

molar region)

F—EF X (/%)

{717 % PH
ANz JEMIE
+ 11 11/100.0 0/0.0 0.001**
- 19 6/31.6 13/68.4
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Tab 8 Correlation analysis of sagittal positions of the
left and right sides and deviation direction in

group IlI° (canine and first-molar regions)

RF BT X (n/%)

TR B Pl
i g FIEE R
+ 19 19/100.0 0/0.0 0.001%**
- 11 0/0.0 19/100.0

TE: **P<0.01; +: R3/6D>L3/6D, SZMRA /AL, 450
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Tab 9 Comparison of OC3 and OC6 measurements
mm/ (Q,,,Q,,)

215 0ocC3 0C6 Z1H PY

1 0.30 (0.18, 0.50) 0.30 (0.20, 0.50) 0.52 0.60
ot 0.40 (0.20, 0.60) 0.30 (0.20, 0.50) 0.49 0.62
ns 0.55 (0.30, 1.35) 0.80 (0.20, 1.53) 0.68 0.50
m~ 0.60 (0.20, 0.80) 0.50 (0.10, 1.23) 0.19 0.85
m* 0.70 (0.50, 1.55) 0.90 (0.50, 1.33) 0.08 0.94
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