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[Abstract] Objective To study the changes of facial soft and hard tissue and the effect of vertical control in adolescent patients with
high—angle skeletal class Il malocclusion treated withclear aligners. Methods A total of 32 adolescent patients with high—angle skeletal class
II' malocclusion used invisible treatment in Hefei Stomatological Hospital from August 2021 to August 2023 were randomly selected as the
study objects. All of them were treated with nonextractive orthodontics. The X-ray head shadow lateral film before and after treatment was used
to measure 18 hard dental tissue and 6 facial soft tissue indexes. Results  After treatment in 32 patients,the Angle between sella point,nasal-
root point and upper alveolar seat point (SNA) increased .Sella point,nasal root point, and lower alveolar seat point (SNB) increased, while the
upper alveolar seat point, nasal oot point, lower alveolar seat point (ANB), angle between mandibular plane and orbital ear plane (MP-FH), the
occlusal plane angle (OP-SN), and Y-axis angle decreased, with statistical significance (P<0.05).Theintersection angle from the long axis of
the upper centeral incisor to anterior cranial base plane (U1-SN) and the long axis of the upper central incisor to the mandibular plane (L1-

MP), and the angle between the upper central incisor and the lower central incisor had an increase (U1-L1), all the difference were statistically

AT AARERFARHIT AL S H (405 :2021xkj251)
YEHEAL:233000  ZAOEIR B PERL IO D B 2 e (XA i)

241002 ZETEMW  BERT B BE B2 B (R, e fe)

230032 ERENE  IEIRBERIC DR B2 e (A NS T ks B2 B aE R ) ()
BAFVEE XIWT, closehun@163.com



55 45 B 340

FAES T 45 - BRI BRA SR 5 AR BV 1128 o A A0 A 78 A B 3 o 2

296

2024 43 H

significant (P<0.05). Among the linear measurements, posterior height (S-Go) and mandibular body length (Go—Pog) increased, while posterior

height to anterior height ratio (FHI) decreased, and the difference was statistically significant (P<0.05).Both the upper incisor teeth and the up-

per first molar teeth were depressed, and the difference was statistically significant (P<0.05). Among the soft tissue indexes, the distance from

the upper lip to E line(UL-EP),the distance from lower lip to E line(LL-EP), soft tissue facial angle(Ns—Pog’ —FH), facial convex angle(Ns—Sn—

pog’), and Z angle decreased, and thenasolabial angle increased, with statistically significant differences(P<0.05). Conclusions

Clear align-

ers provide good control of anterior torque and vertical height in class Il high—angle cases in adolescents, the occlusal plane is reduced, the

mandible rotates counterclockwise, and the growth trend is good, which is beneficial to the improvement of the class I relationship and the lat-

eral appearance.

[ Key words ] Clear aligner; Teenager; High—angle skeletal class Il malocclusion; Vertical control

11 25 A M 2 2 i PR L8k 6 WL 2R TR, R HL
il 22 BN AR A E AN, S AR LR AL T
SJROLE, ZWTHDE EHEFERELTN,HXE
AT AR 499 [R5 A o AL 6 A 277 L RELIATY , ] LA
fle E AR TR R AR R OR R, W I R 58 WL i
PEN S RIB IR A T SRR AN R e gk £ ELE T
B A, BOR B2 B K 5 AR B2 1136
B A IEC e A AR DR R re) T A A AN
P BRI . X RBE WA N OUE R4S R BE,
M RYA Y L B A DI 2F 5 08 28, DA Ik B 3 ) 4
], et A AR APFTON B 11 2 A 7 AR i
Fr PR BROE R G , R w32 18 218G H AR,
PR T RIR BBRIARCR , 0T A .

1 #RETE

1.1 — %k R 2021 48 8 J & 2023 4E 9 H 7
AT R e B 1F e R 2 i AR 1 2R A
H A B RIEFIG AT 8 32 6], Hp 5 17
B, 2z 15 Bl A9 ABRHE : DR 10~16 2 ;@)1 R e
B N A S (ANB) >4.7°, b U R
[ AN 5 BT 50 1 -5 HE HF- Ti 38 1 (MP-FH) >32°/
A T -5 307 P50 S 17 28 £ (SN-MP) >40° ; @1 3 3 AR
XTFR, JCEH A OG5 o HEBRARE : OFFfE LA
K QA B W RGP ; @ 5 ™ S £
DIFAE ™ T B PEWHE , ANB>8" ., ABFST i befe P2
B (HES 0 Y20210115) , 3 K 5% Jm 24945 B A 6

FE RS
1.2 ik
1.2.1 ek BESFRH I RIE G 6

PEATIRIT BRI R R AR SR S m s A, A -
tero PEAT H AR ALTH , 2RI 3D IF S BT T 77 il
SIS, A4 1A S AR @RI J5 % . fE Clin-
Check B F A 5 BEAT PR TT SR BET, ¥ AR
WG T 5 R R 2 G A0 i 1] B o S BRI A , 18
ik 3D B ARG S BRI TRCR , A TR
— R I A WA R ISR SR B, 2R R 13 K 2= /D

B 20~22 /N RO BEAE FORAIR T 10 4080, BRIk 4
THE 6~8 FIFFIGA,7~10 K H He—al , SR f7 1 g
PAEEH,EE . VLEET 2 AR 3 25 )
IR B T — B B iR A5 AR R X R A Bl
K AR 67 45 R X iA 45 R E A TP A .

1.2.2 W77k P 3 ERRYT AT (T1) 5 1FE B
TBIT I (T2) ¥ [ — 24 256 F & BB A= ik sg
QETERL, IR B F RO 1 ST, BUIRSE- R 7, i
FL 3% 2 FNE HOF- T VAT T O, 5 AR A, RS
M ICIR . BRI RTIE 0 X e B S Uceph 4 Hhii &
T 5 40 RE A 2 AR Ak, B UK R) B 2 b — A 25 R ECE
H{H.

1.3 WG

1.3.1 fAEMETH OSNA: S BRE BT
8 55T FR s (DSNB « B o5 L S AR A T A B e A
DANB : |- 1 J 5 AR T 25 e o5 £ s DMP-
SN = I f°F- 1fiT 5 i PG T 1 14 J2 £ 3 ©OP-SN : 3 °F- T
SRR R JE ;@Y Hli A - SCn-FH BN T 28 £ 5
DU1-SN: _F i d) 2 KAl 5 1 U F- 0 9 T 225 @
L1-MP ffi : N d) o KAl 5 F 850F 18 28 /1 ; @QUIT-L1:
TR UIF

1.3.2 ZEmEmH OLI-MP: FHEIF 4% F
- TAT () 2 B BE 25 ; @QL6-MP: T Al s — B oF 3| T 4
T A HE BS s BU6-PP: 155 — 5 4 2 57 I 1 BE 25 ; @
Ptm-A :_EAKJE ; ©Pim—S: e o0 238 1 A0 285 1
i s ©Go—Co: AT 2K ; DS-Go: 5 i ; @Go—
Pog: F iR K i ; OQFHI(S-Go/N-Me) : Ji5 Ifi &5 5 B 1]
e A

1.3.3 AL ENH OUL-EP: L &% 5 5] %
RS s @QLL-EP: R 28 s 2 2 P e ;3
Ns=Sn—pog” : i "1 i ; @Ns—Pog’ —FH : #2411 £y ; &
Z A B 2 R S S i A S HEH P Y S

TS ONLA: SR A, tf/ME s RE RS BIRR
A TR B £

1.4 GiiteorE SR SPSS 26. 0 #1745+ 0r, &
k—s K IOAF A IEAS 20 A6 B SR xes TR L IRIT R



945 B3
2024 43 A

v BB
Anhui Medical Journal 297

Ja LR FHEC X BEAS ¢ K056, DA P<<0.05 N[5

NE-9'E
2 R

32 B H IR TS SNA 3N, Z 5 L8 it E X
(P>0.05);SNB 28 &, ANB . MP-SN .Y Hliff 45/, 2% ¢

AT E L (P<0.05); Tl g8k 2, 1 25m 60
KRA AT, BN 5 A0 SRS, OP-SN %
I BRI B R ER , Co—Go .S—Go . Go—Pog 1
K, FatE A FHT HE /N A K T M scE: 1 r 1/
3 AR A R, LR R G, R R R R 9EF
[0 ERES T VAN = c B by N i AR B S R A
L 1~3,

®1 RGIBERTIEEARRAENSHERAOEN (x2s)

s} ] SNA(®) SNB(*) ANB(°)  SN-MP(°)

OP-SN(°)

Y#if(°)  UI-SN(°)  LI-MP(°)  UI-LI(®)

IRITHT  79.82+2.73 75.78+3. 11 4.04+1.83 37.56+6.40 21.50+3.57 61.13+5.87 106.55+8.05 97.93+5.38 118.23+5.20
WITI 79.83+2.60 76.38+3.06 3.45+1.59 38.88+8.02 19.22+3.14 63.89+2.66 99.30+7.57 93.09+4.43 127.76+5.29

3.363
0. 005

-0. 659
0. 002

& -0.027
PG 0.979

-2.732
0.016

6.516
<0.001

-8.731
0. 001

6. 681
0. 001

7.638
<0.001

3. 665
0. 003

T SNA Ry b AU XS 1 P (940 B 0GR 5 SNB R SRURH X Pt (4 467 8 G 28 5 ANB by b T SRR X7 8 0C 2R s MP-SN 2y I~ 47 T
(MP) 55 i fSUR T (SN) A JE 1 5 OP—-SN SR - 1 55 SN -1 A9 I A1 5 Y 3l 24 SGn—FH BN T 28 £ 3 UL-SN 2y P g) Kl 5 SN i
T NBSH s L1I-MP 2y R P12 KAl MP TR 28 # s UL-L1 o B F TR d) 28 £ .

x2 RNHIBREETIEEARLENEERNTN (xx5)

L1-MP L6—-MP u6-prpP Ptm-A

o
i8] ()

mm) (mm) (mm)

Ptm-S

(mm)

Co-Go S-Go Go—Pog FHI

(mm) (mm) (mm) (%)

JAJTHET 39.92+3.01 30.43+2.90 22.29+2.22 42.37+2.12 18.20+1.93 52.66+4.25 71.02+5.19 67.35+4.86 53.54+1.66
WY 39.00+3.30 28.91+2.81 20.93+2. 14 42.77+1.95 18.51+1.97 54.14+4.79 74.08+5.82 70.15+3.93 54.59+1.72

-1.838
0. 087

3.860
0. 002

i 4.135
P{E 0.001

6.133
<0.001

-1. 683
0.115

-4.389
0. 001

-4.872
0. 009

-1.742
0. 081

-5. 046
<0.001

TE: L1I-MP 2 R Fp U1 2F U1 31 MP - 1] 593 BLER £ ; Lo-MP T 65145 — 5 7F 21 MP - [ #Y B £ ; U6-PP g L 5028 — 5% 7 21 fi3-F- i
PRI s Prn—A 1A JEE 5 Pum—S Sy R v 0 B 38 B AR BE 295 Go—Co N R AT S JEE 5 S=Go 5 T i 5 Go—Pog A N A K ; FHI

S Ji TR 55 5 T TR oy LA

®3 RGIEEETHERAANSIERNITNL (xes)
it i) UL-EP(mm) LL-EP(mm) NsPog'~FH () Ns—Sn—Pog’(°) ZF(7) BIEMAC)
IRITH 1.171.63 2.38+1. 87 88.29+2. 64 159. 64+4. 63 68.27+3. 57 106. 62+6. 26
BITIE 0.12+1. 16 0.57+1.50 89. 4542. 81 165. 74+4. 83 71. 88+3. 83 99. 65+6. 88
i 3.067 8.263 -3.633 -17. 804 -6.563 16. 099
PAl 0. 008 0. 001 0. 003 0. 001 <0. 001 <0.001

H:UL-EP R LB 58 5 B8 SEF- T 1Y B 25 5 LL-EP 24 T 5 %€ 55 B 8 S5 F- T A9 5 25 ; Ns—Sn—pog” T A 5 Ns—Pog” —FH A4k £l 41
5 7 N BT S B S AL S FHAE RIS N3/ s NLA N BB .

3 Wig

T AT I 0% B AU 9 16 T U A 48 AL
R E S AW NS R L] & AT
A8 A R0 R BTG | BEL R, LA | S 60 1 1
AR E , W/INIUR AN I S s s A =
YET7 1) B LR R B AT AR — RE R , 3 1) 45 1k 15 ]
R, PSR AE R AT ESIZ 14 8,5 16 ¥ 5 h
fa b, BT T 2w AR R B T A T,
5 W T AN, R aU SR E AR, T US4
P, U DB AT B T2 Ja 7, D2 i A 48 X 28
K, SEBUT S0 I B e, X 1E 3 1w 5 SR A

P EAT L Y BRI, BRI A RSB U
iR, HRA IR B ST SO0 8 5L BN BRI iR
J7 SR T L . AP RIE IR R
KRR T 7 G836 7 B D4R B I i, UG
T HARUAY I e R DS

A PR AL R T S i B AT T JR R R
X T LA TR A AL E, B h 1/3 AFadE.
PAFEBETE o 56 T R SIUE K B R AT A4 B, A E5E
W B8 AR R BRI 7~8 % 1E 14~16 % 2
REEFEAE 6 % I EAUE KA R T 5EM 85%, 5
SO A A K R ERE A0S 1 AR RKOR B A R AR



FAES T 45 - BRI BRA SR 5 AR BV 1128 o A A0 A 78 A B 3 o 2

298

545 B 3
2024 43 H

Bom, —UCH MR AR R 'S T L, B
PN H WL AR Y, AR S R R, SNA
Ptm—A \Ptm-s {G¥7 A J5 22 AU, T ANB /)N, SNB
B, $En LA AR K R B AR BE O I B AR Ak, B
2556 ARk £ Zm o T f ek 28T sk . MP-
SN.Y i 87 6 IS YN SRR SR R RS | = A T
o B T 28 A R T A e S R 4
il BB R ST e 9 A K 34 T A 0N T AT T A
TR . AT T 28 A R R IE AR A
TBYT, IERT AR SE A 14 5 R ] B BN, 7 0 4F R
BAEEAERK LT G RE, R0 T 100, 42 2 a0 19 4 )
A U/ B R B R TR TE R R R RO AR Y
BT EE R AR 25 0 R, L1-MP . L6-MP , U6-
PP 697 J5 Y08/, PR JC A B I i e 16 B8 I i 7
o ARl AT LA ORI R B R IR R A IR
] /55 o Caruso S5 fF5X R B, OB A 76 = f ST
AR I I A R T T ) o R4, LR O
L BN HL ) AR A T AR X 5 A RIS 4
JARAT , 13X ] BE 5 BB A B9 “ RN " HH G KR IR
X AR A U SOR B v, ol HITH S O G RS ok A R Ok
(AR 500 5 1 A 5 R SR RIE T . OP-SN #IRY7
[ER 0 N AR el E ek B S S 118 il N/ R = W SR K
MEAEEZE L EUEE RGO R
SRS B A O, /NG AR T AR R AT DA T A
0 e Fe 2 A L I e ARG BN, R A N
R il A A ol T 28 588 A 1 56 [ []
IR 2 1T B st T 6005 T = A 3 i E B e, A
FIF e TR AmIY . AR a0 12545
WY , A R UEAT DI RE R IA , BHWT TR & 8, 5 A+
IR IEE RE , O R N UK A 2 5
I, REIS BIAEBFIE A B A AREFSE R, S-Go .Go-
Pog BRI RIIIEK , FHT FUAEEAIT AT I, 3R F
AR AR AT A B 5 e B 34 P 00, S i T R L
{EH N3 7R IE AT R D Tl AE KR E T A
T

M A AS A : HRT, IE B RT3 5 A8 o LA 4
Sk T ARCZH SN A B R T I IR YA T YT AR
BLRbR, S - -2 B G R H Yo S 28 U5 5, A
ekl L S N T2 R R 4 N S N =3 S e = ]
TBIEW ) AT LEH BN, UL-SN \L1-MP, UL-EP,
LL-EP BRY7 HTBI080/0N , 37 BV B 16 HE 85 A 1) ) i)
H A e R o) R4, HLA Ay ol st bR U0 5 930 1) it At
JE R SR T, o Tl i ) S 1 U0
UGS L . AWt RS MBIAIT R K, (T
S0 T AU T BT, B R A OC R AR A5 U 5 Ns—Sn—

pog’ \Ns=Pog-FH G 7 1l /A LI, R4 & /i 4%
XA RES B Al I AT e R S5 A KA Z AT R
WK AR 5 2 BEAT T RTAT Tl o

L5 LTk DA L A R I TC e
OB IG 4% , BT 25 % 45 R AR AR A R 4 ) 1iT 2F e
i e Ao 4 ), AT S8R N TR BAR 7 B SRR
U A S W AT RS D8N 1/3 R, s
M, BA R R AL

£ & 30k

(1] Frde A fEbk, B £ 2% 5% LB AT D4R R AW 276 5K
Wi B AT 13 RS BR52,2021,30(5):449-455.

(2] B3R IR IR B IR BRI ERG ) LB S 2 A Ik R
B[] AR O PR 4444 38,2020,55(8):541-545.

(3] Z=#iok 1H 2P 00 A e 1 LS R (], A T RS B 2 2
.,2022,57(8):811-814.

(4] DT A AEM . JCHCRE BRI BRG44SR D). 521 1
Jii R 2 24 3.2022,4(38):537-540.

(5] FEZBEE B CERIE B IR B R 86 L E
TR TE 1) o7 TR 9 2 JRe D). ¥ 75 75 B8 K24 41,2022,43(11):
1322-1328.

(6] Hp.ehme, BT B EEMAECHS)IERIGST R
[J]. b3 T R 2%,2014,23(4):508-512.

[7] MAMBIERI G,QUINZI V,MARZO G,et al.Are aligners effec-
tive and efficient in growing patients[J]. Eur J Paediatr Dent,
2023,24(3):241-246.

[8] KIRSCHNECK C,PROFF P,LUX C,et al.Ideal treatment tim-
ing of orthodontic anomalies—a German clinical S3 practice
guideline[J].Orofac Orthop,2022,83(4):225-232.

[9] MEADE M J, DREYER C W.Tooth agenesis: an overview of
diagnosis, aetiology and management[J]. Jpn Dent Sci Rev,
2023,12(59):209-218.

[10] PAOLONI V,LIONE R,FARISCO F,et al. Morphometric co-
variation between palatal shape and skeletal pattern in Class

Il growing subjects[J].Eur J Orthod,2017,39(4):371-376.

[11] LYNCH N M,SHROFF B,CARRIOCO CK,et al.Clear aligner
therapy in the mixed dentition: indicationsand practitioner
perspectives[J].Am J Orthod Dentofacial Orthop,2023,164(2):
172-182.

[12] 28 A T) 9 R o AL AR B A 5 gt 7 T2 25 9 CBCT WF
FED] AL T R BEFER,2020.

[13] CARUSO S,NOTA A,CARUSO S,et al. Mandibular advance-
ment with clear aligners in the treatment of skeletal Class II :
a retrospective controlled study[J]. Eur J Paediatr Dent,2021,
22(1):26-30.

(14]  PRARZE VLG TR B 2 1 o) 45 26 E M T2
e PR IR T IO T AT 9 R SR (D). o [ 11 Js i PR
£,2021,19(3):284-288.



945 B3
2024 43 A

- S
Anhui Medical Journal

oA
¥

299

[15]

[16]

[17]

[18]

AR, SR A, D B, S L BRE B IR s AT R I 2 A
B BB SR SR AR ). B O R BE 22,2020,
29(4):410-413.

CARUSO S,NOTA A,EHSANI S,et al.Impact of molar teeth
distalization with clear aligners on occlusal vertical dimen-
sion: a retrospective study[J]. BMC Oral Health,2019,19(1):
182-186.

A 2 I XA 8N CF B ) BRI X 22 [
11 2 w55 iy W T AR 58 o2 B 52 i) O F 58 (0], BTl 11 s 2,
2018,27(4):386-389.

ZER AR, H LA L BRIE IR BRI ZF 3 % ML -5 77 S50

[19]

[20]

WFFEIE L)), [l PR 1 JRE B2 27 4, 2022,49(1):109~115.
DIANISKOVA S,RONGO R,BUONO R, et al. Treatment of
mild Class Il malocclusion in growing patients with clear
aligners versus fixed multibracket therapy: aretrospective
study[J].Orthod Craniofac Res,2022,25(1):96-102.

ZE L, BESE T A R . 25080 5 Jrs 07 2 5 2 % S WL )
B = 2 SE 22 HT 0], 1 R 24191 5%,2023,39(7):628-633.

(2023-09-11Ysf)
(A S - X03E, HIK)

e R R

(REEZFIXRBPFEESTNENHERER

AT BB R A T SRR SRR SR 1 LT R K

(DI BEIE SO AT TG S DL L BEBRSABIFSE BR , T B AU B SRy | T e Sy TR Y

(2) BB HH IO SO AU T S A L2 RO SE R, B0 R AU R 205 T SE R

(3) 3 TR (JATHE A DTSR ) 2RI SCOU AU T N DL A3t TUAR IR S5 IR R BIF 5 R, , T R b Ay
FH R T e S SRR
FL A H 7 HH B SRR AR SCEE T SO L B 0T H R AR IR G I H 0] IR A g5, 22k
T H Z [ SR S H AT S 0 N ARG, RGNS R AT H o AEE TE BRI, BRRT H
B AR B LB B X A A TR S R 48

(RBEFIRES



