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Evaluation of the effect of non bracket invisible orthodontic appliance combined with anchorage nail in the

treatment of Class III malocclusion of bone

Yuan Zhou

Qujing University of Medicine & Health Sciences, Qujing, Yunnan

[ Abstract] Objective To clarify the value of using non bracket invisible orthodontic appliances combined with
anchorage nails in the treatment of Class III malocclusion, with the aim of promoting the research and development of
treatment for Class III malocclusion. Methods A total of 40 patients diagnosed with Class III malocclusion clinically in
the hospital between February 2022 and February 2025 were selected as the experimental observation subjects. The
experimental groups were randomly divided into a control group (20 cases) and an observation group (20 cases). The
treatment modes of different groups were carried out using a single non bracket invisible orthodontic appliance or a
combination of non bracket invisible orthodontic appliance and anchorage nail. The efficacy of the two groups was
analyzed. Results The results of the inter group data comparison showed a significant difference (P<0.05) among the
compared subjects, indicating that the observation group had better therapeutic effects; The results between the subjects
compared during and after treatment showed significant differences (P<0.05), with the observation group showing better
distances and angles in the mesial and distal directions of teeth, buccal and lingual directions, and vertical movement
distances and angles. The results between the subjects compared after treatment showed significant differences (P<0.05),
with the observation group showing longer root lengths. Conclusion The use of non bracket invisible orthodontic appliances
combined with anchorage nails in the treatment of Class III malocclusion is of great significance in improving the therapeutic

effect. It can improve the distance and angle between the teeth in the mesial and distal directions, the distance and angle
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between the buccal and lingual directions, the vertical movement distance and angle, and the length of the tooth root.

[ Keywords] Class III malocclusion of bone; Invisible orthodontic appliance without brackets; Supporting nail;

Tooth root

HHNE T & FERAR T NS FEKE H
YL 5, J8 T A m T, nI g R N AT R
WE4RTE L. BN F S AU FEEE KRR
W, KRPIEHIHE . RS SIS RN R, S BT A
K FFNGO, AT PR, TS0 R
I RO T B PEIIREE 4 A iR 97, 32 B2 R AE v if
AT IERHATT , BARRW SGEAUE L, FHEh A R
B, (H2 T B M &R Ll e 5 24 i 3 8E M
FEREAR, EAFLE A RIS, S8~ & e 15 44,
SEURITIAAREAEN, TAERERIEFR SN, 5
G IESRAR LG, BRI B i T R R, IR S B
FER ST, MR, BG4 m M, TR,
EPIE RS, WA R g, AR KR,
o RGBT, BT 3. BeA SCHATVRIT T
3 BB F AR BT BB E T N B SR Al
ST, N IERGIRIT RE AL B, N R shiR I R
E ST, TG IR B AR IF U5 RS, R DR
B 7 T AER A, R RSO IR AEOR D) BE TEHEAE
B FHA RS KU R VIR R T G897, fEX
Uik B R HEF I L 398 S P )RR R RIS, AT s
e R, IR, FREEST AR S SRR, 1T
ST R, S, SOOI A S i DA
TACHE R TE IR 28 45 A CHUAT 69T 7 XA B AT B
i, BIEHES B VEINEREE &0 R & .

1 ERSHE

1.1 —A&FH

DL 2022 4F 2 H & 2025 4F 2 H BRI B A IR 25 &
IR RS 6 1 40 1] 58 5 A AR Ee I 825t %2,
BRI 7> 2H 4% BB AL = R AT, LGN REZH (20 1)
MELL 20 1) o ST 13 BN, THINT, £
W17 . K28 %, ¥IME (23.01+0.15) . W
KM 6 WAL 14 6955, Tk 18 5. &K 27
%, HMH (23.03£0.09) %, PIdIIERETRME B4t
SR FIRTG 8 L (P>0.05) , BAAEME. ghN
Pt G PR SR A2 W& MRS F &5 IR IRIG )T 574
ANB fiilHTE-4° 2 0° 2 i, HEBRbRdE: 1F7E%E
INREREASIE I AA1E IE WG YT 58 10 W e (o
B .

12 7ik

-95-

1.2.1 Xfie4e

PR AT R R 8IRIT T R IR
TR, FHRAR AR HERTE A B A R R A 2 52
FSCHE S F ) JE A, AN T 58 — R ia %, 1R
H 3 20-22 /NEE, - [A1FG 1-2 J B4 — 1K

1.2.2 M54

R TICRERIEIA A (SR — 80 454 3t
ETVRIT 7 %8 RIT A THEF , &I AH AR LG A B
TCFERE BT IR 2% 56 OHEBE 2 ) J5 44, HlBh R 34T
FE—RIFIR A, A8 BIAE TR N 5 B B AP AR S
PUETRENIRAE, 0 PRI F BT it LAIE BAE TR
PR, BB AR XS BETE IR 25 AT AS HE )
SRR OIEISTT & veih, fEBh 3/16 #5255 LA & 200-250g
(72 5] )1 56 BURAE . SRR A 1% 512, Rl g 3 s
BEF  RF RFZMTHIERA G, HARE X RIEH AL,
HIF 45 78 o IE H BRI EE

1.3 iRk

(1) J7 & m 5y 4. @i dolphin imaging 45
CBCT 45 & i b i ia s s R VR IT 4 = 4R s i)
I RT3 A MEERE A8 550 RUCERR
2mm, F NI SE AN BTG SR
RTINS A Tmm, 5 J& B[R] B 34 505 9
HRAHA IE AR 3mm, T 0050 55 2 o0 AUR R AT
A MR RN A8 558 R OGE G FBIE 1-2mm 6,
F R BN B Wit B Ar s SRR IR U AE
2mm P, SR A A AR P TR A s 2 e R 2
IEYEHIZE 1-3mm 2 8], T 56 AR 15 20357 o . G
B AR A R BB, TR B
A IRBIFURARA, WG BIRRERBYGET 3mm, B
REFRI RGO R AR A, EE I
W AR B I . A RO B S A B R DL
5 >x100%

(2) ImpRFEFREEN S 4. i#Id dolphin imaging 5
CBCT &5& W67 w5 2 1 iz v EE B A0 A B
WE S A EE SRR,

(3) FHRAKEEREW 74 i#id dolphin imaging 5
CBCT &5l & IEMG VR YT /TS I R AR AL

1.4 %t ¥ 7 &

AR T ) BT HAR 99\ SPSS23.0 1 4 i gk AT



AT B 6 a5 45 & SCPUAT i i PRI R AR & I BCR VP

B, X T BBURT o R BURM ARG, 0 i
e AT, S HE r A E (90 F1 CPEEbriE %)

For, 47 (P<0.05) EZRBSGIFE L.
2 #ER

2.1 TRy
223 1 IR BB, oF B IR 8 22 1) 45 B P<0.05,

R EFZS, TR0 R EAELE.

T L 5 A4 T A
2.3 FAHRKER AN

23k 2 AIREEE LR, W97 ST R R L
FZIAGER P<0.05, RIMBEZESR, Tl
ANFR L < U i B2 A 58 3 L [0 M Bl B A £ S 5

23 5 MIRMERE LB, T R R ELIIR R 22 TRl 4h
R P<0.05, RIWEEER, FRKETHRTWE

2.2 V&R AGARES " AT HEK.
Fz 1 THEESHT (1, %)
A (R B2 M TR BHER
Pl <A 20 15 5 0 20 (100)
Xt R 20 10 8 2 18 (90.00)
X 10.526
P 0.001
*x2 FiEmtEEMAEEEST (x£s)
FHEY (mm) ()
s 1515 L i i o i .
TRIT T HBITH BIT G YRIT I HITH Wt e
Mg 20 -3.63+0.79 -1.84+0.46 -0.63+0.25 -2.7440.95 0.93+0.58 2.69+0.59
xof B2 20 -3.66+0.81 -2.63+0.64 -1.41+0.36 -2.76+0.97 -1.02+0.25 1.10+0.23
t 0.118 4.482 7.958 0.065 13.807 11.229
P 0.906 0.001 0.001 0.947 0.001 0.001
*x3 HiERESMAEZISH (x+s5)
PEES (mm) ME ()
ZH 5 Hi% o ) ) N ) )
YRIT I HITH RITIE VRIT R HITH RIT G
Wig22H 20 8.15+1.41 6.26+0.45 5.36+0.52 75.63+1.69 46.63+1.12 26.32+0.15
X HEZH 20 8.17+1.44 7.41£0.52 6.64+0.28 75.66x1.71 50.36+1.51 29.64+0.58
t 0.044 7.478 9.692 0.055 8.872 24.783
P 0.964 0.001 0.001 0.955 0.001 0.001
x4 BEERABHEEMREZWOH (x+s5)
BB (mm) HE (°)
s R o ) ) o ) )
YRIT T BT WY G YRYT T BT Wt e
Mg 20 5.23+0.26 6.63+£0.47 7.33+0.41 110.71£2.26 115.63+1.63 120.03+0.26
xof B2 20 5.21+0.24 5.80+0.20 6.10+0.19 110.73+2.28 113.25+0.24 117.10+0.20
t 0.252 7.267 12.172 0.027 6.460 39.946
P 0.801 0.001 0.001 0.977 0.001 0.001
£S5 FREEZEMH (x+s) (mm)
A 114 YRITHT wITIE
WA 20 17.16+0.63 16.53+0.19
X HE 20 17.18+0.61 15.13+0.15
t 0.102 25.863
P 0.919 0.001

-96 -



TEFC BRI Hr A 4% 4G o SCPUAT i T i VEIIREE 2 & I BCR VP

3 g

HEIERAS F & B 0 Tl S Wi, sk
AR B, TREF RO R . W A, o
JERFBCARACEE S BT, DL IR Btk AT 4E 475
[E A TR AN DLEATAME, R0 5 JE i
SRV 5, D) A AR A I L, (A
76 B B A P R AE SO R T RE AR R A R
M A L, U A% Bl b 2 I T A O,
MRS R, RS2 2 D Re AR R s, A8 45 30
) PR A S R A UL, AN, ACE TR R TR
BB S5 M R AR, K R AR )
0 A AR RS, S B AR A B 4 A

PATCHEAG B 16 48 45 G SCPUET VR IT 7 OT e
PEISSAS X A 3607 TAE, XF2F 16 B8 3 i 45 6 i &)
(0.2-0.3mm) , BN, BLE ST Rt
SE 153 ATTRB JE A R0 « B0 PRS2 BT T 3K
il R AR, HSCPUET BN BRI, BT DA TS A
S BRHTIE 1A AP, T S 2 SR T R AR
RS, (R iRe s, dRkFa I, e ERLT
BT REHRZ., SECh s R, fA s
EbAse, X LG % 2 (a1 45 3 P<0.05, RILH B3 £ 5,
ST R NS A AL BT H SI0R7T 5 0T EL
RZAEER P<0.05, RIHBEZER, FirmiEe
FA B ) BE RS RN A I 0 RS Bl EE R
TR~ MR B TEAE, J097 )5 X IR R 2 [A] 45 3R
P<0.05, RILH B 7R, FHRKET7 R RAWEEHH
Ko HHTIRR TR R, SCPUET AT E M AP, g
¥ 1SS, ARG R SR & BRI S, 2
ARG DG UL, o o VGl B S i 1 A M el
W5 T RARJG 3 R L 1) W A B T AR AL, A 2%
VR AU SCHUATRBI NIRRT, 98D B
PP i B JE A ARG, , 0 RIS 40 A B AT 45
RAEE AR KRR IER ., RIE U Ao e
YER, A i R, T8 AR A&, AP [ i

A RO B, T e o O L B i, AR i

JUE 3R LA RS S R R R LD AR R R
e e AT CASERL B B SR 7, W T AR, HLSE
PUETASE SCHUT R B I D ELRAR IS B A AR A, (64T
M A3 T SRR RS 3 5 i IR
A, FFIEINA R R A, SR AR, IR
Je i 2L IE N o RS sh A Ak, R A IR, $2
[ERCE Ny

i EPTIR, TR PEIRA & b it A C e R R

-97 -

Frif s g &yt i, MR R E R R
S, RT ESEE ZIATE F R R R A R S I P AR A
BB B A 5 IR

Sk

HE R, R R R R S AR B A BRI YT B T
ECE &) BT 97 28500 BT [3]. 0 B 297 95 25,2025, 15(08):
128-133.

ST AR, X 5. AT A S A PO Y SR YT
T VEIIIR A CF G )0 5% (8] B B 3k 5% 5 27 (R s il 0. 11
Jii 5 2,2025,45(08):585-589.

B 52, R, TR K AT, S O R T A B I A IE R R
HBAIT B TR CF &)W 1 B[], 1 Bs 2= 1
7t,2025,41(08):727-732.

T, 2 W I A SRR SCHURAS [ )
PRI oF 4 Wi T 263 U 3005 T ¥ 56 2 i g el 0] )
JHEE R} K 2224 4R,2021,49(6):68-71,75.

SR I R 3 2 AT R CT WSkt - PRI A
R IEWHRTT 5 A AR A I R AN B 78 [0].
[ 23 4%, 2025,22(02):54-58.

TAEAR, A M MR R S I B T 6 fi TN 2R
CF )W 2 SR A IR YT 1 BI[I). 1A 6 7 s 2
24 5,2025,30(01):28-34.

AE 18, 5K e, WK AR, S AT B T R IR 2 1 18 T
BN B PRI R AT CF &) 9 5 AR WYk 72 [0]. ik =
.2024,44(11):847-850+870.

LR IR, B T R, . A RIE A S M e ia
TTRNB IR 1 FI0]. DR O BE 24,2025,
39(2):170-173,134.

FERE 5K B VG A B A HoR B BSSRO VRIT & 1t
T CF £ ) Wi T ) R A B8 5 W) 1) s DS 43 AT ] o
[ 24515 75,2025,23(13):45-49.

TR E By AE, 5, PO SR ARAE BN B 1 2
TQITTZE 48 A FE 0 R 5 1F A B R — B 4 A [0, WL 2R R
ST S R A AR, 2024,46(5):44-45, 35 3.

AP W AEAR S UL, PSS SR R
B PRI MR R RCR ELHR [J]. 52 F 10 fls R 2
£,2024,40(1):109-116.

Bk, Tk, TCFCRE R ia H R LE B PRI Al b 1
I PRS2 I E[J]. 5% 55 M AR B2 2 B 2 10,2022,43(1):36-
41,

JE A REFE, BUK A, 5. AL R ia 28 S5 18 e

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]



JEIE AT B 6 a5 45 & SCPUAT i i PRI R AR & I BCR VP

TBART N EITERES  JEAmE T RN Lt se[J]. & 2024,14(7):92-95.
Js b L B Ak 5,2023,32(2):104-108, 146.

[14] S#t,5man A, &1E. IR IE iR 4 B 10 7 2
ST BRI 00 =% IReH . T BRI ©2025 1E& SITFBEREUHTIR L H L (OAJRC)
1R TR AR 5,2024,59(9):919-926. B . SO IR AR S 4 VT AR RO

[15] PRbL, BBLr MRis fe . AT BT v 22 4 & S HiAT https://creativecommons.org/licenses/by/4.0/

T REIIL 48 F 2 BN R AR ), b B 7 wOPEN ACCESS

- 98 -


https://creativecommons.org/licenses/by/4.0/

	1 资料与方法
	1.1 一般资料
	1.2 方法
	1.3 判断标准
	1.4 统计学方法

	2 结果
	2.1 疗效影响分析
	2.2 临床指标影响分析
	2.3 牙根长度影响分析

	3 讨论

