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[ Abstract]

malocclusion are frequently seen in orthodontic departments,

Adolescents  with skeletal class I
with a high occurrence rate and significant effects on both
appearance and function. Maxillary protrusion and mandibular
retrusion are frequently demonstrated in skeletal class II
malocclusion. Most experts agree that the ideal period to correct
mandibular retraction is an adolescent growth spurt. With the

rapid development of clear aligner technology, functional clear
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aligner technology has emerged, which combines the traditional
two - stage orthodontic corrections into one, and helps expand
the scope of Invisalign. It can align the teeth and coordinate
dental arches while guiding the mandible forward, reduce
orthodontic time, and greatly improve orthodontic efficiency.
This article aimed to explore the growth and development
characteristics as well as the features of clear aligners in the
treatment of teenagers with skeletal class Il malocclusion.

[Key words] Functional clear aligners; Malocclusion,
skeletal class I ; Mandibular advancement; Growth and
development

Fund program: National Clinical Research Center for Oral
Diseases (LCA202009)

DOI:10.3877/cma.j.issn.1674-1366.2024.01.010

F AR T 24T B3 AR B A A28 R s
FHXT IS 46, ANB fi=4°, B8 F B vh e & 50 R, W A IR B
W, TSR , RGN | & 2 & 50, 7™ A 2%
T A R A P W 2 S ) A R T st A% S ORI
B Rema AV TS, ORI 2, B F F5 K
WU LA SEE Z ARG IR D RERRIA B AR 3 5
TEMA WHRIRYT & b — BETERT S T AIUGE MU R Y
LA = o o N7 7 W) S 7 RS B A ST (e i 1 BT = ¥
R Y RKBIERRE RN UG . AU E A EEE T 2K T
UG 46 B R R B R E M RIE IR IR F ARG T IR
BRI TR LAY R A SRS R R PR S

— H A TR E A K A T RRIE

AT T 14 A R B e T RTYRYT , IE R R U 2
R T REE AR KRS, BERAERIT LA
B IZFBEBRECE W T U KR E T AR RIS, —2f
DL LSRR 1 B A . AR ) R B ) AN R A 2R
5 EFE A KRB E6E R S RE
N EE R B X, AR A A K A e, 2 AR AR 1Y)
AR, SEAME, HAERAERET G, A8
TR G R BEBRAS R S IR R e A TR AR
2B I R AR IAET 18 B BEAR A IE AT AOR .

P T A 45 A8 1 A K R R A A KA B, A A A



62 AR TR BE AR 2 (L TR 2024 4F-2 A %5 18 5% 1 ] Chin J Stomatol Res (Electronic Edition) , February 2024, Vol.18, No.1

Py, (1) JLEERHY B, 2tk fE 6.5 ~ 8.5 % Pkt Atk
FEIR 14E; () WA K KB medl], o MEE9 ~ 102 i,
FREE24F I ETE 11 ~ 12 8 Hh B 58l 4~ 6 4 IRYT IR
MU A= 4 K B AR LA, R AR R R I A T B 1087 L A8
B R T, WA B FE DRI RCR

AN S A 128 AP IZR AL, FARBE /N
L AR, & B A8 WA 75 T, BEAEMFITIA
T BB IR R I 287, 75 o0 8 R S5 T 60 4
BTN Y11= RN R [ [ W N NI S R A o3 ) | R D
PORRRE , 5 DR R ST AR B A A A R
X TR AL EIE SN BT 805 4 8, SR T D Re I 2R
PR AE L8 DR R E W R E A B TR T s A
K HEIERIA IS BORE T 3B B T RCSGE |, 05 B ZE 7 i
HE I % %87 45241 3 25 28 5 1iF (obstructive sleep apnea hyponea
syndrome , OSAHS ) ) & A= .

AR E R = AT ) R B S A, R A
F/P ) Becking Z R H RIS DO FAUE A ST
WUE KA DI RETERS AL, (T ARl 38 b T J5 07, 3 i 1 11 26
B R AT GROC T A . BE TR R X TAELE RAE SR
PA I 2R RS AT B SR AR SR L
U Y FERERY A SRR, i B A RE M 7 16 718 ol P
o EIUE SRS A S AT T RO TR
BV SEREME Tl A KRR, T A T E A
KAZBIEHR HHEBER D, T MR e i
B L 30 T R S R S AR LU TS 0 N 2
5.5 ~ 8.5 % [HIAHAFNER; 1.3°,8.5 ~ 15.5 % [AIAFAEER; 0.0,
BWIGHRE , 223K 25% W7 TR AR K B i &k T
MRS A e, 2T DA T RRAEAE M 1L S IE 1Y B Jak
Peo X TAATE B 12000 m 75 D4R A U OCTEAE K
KB AR S R B AR, A S S R
AR, 5 RN AR A S | BURE 5 T 6
PSS SEREROY VN IR R o | S o

TEARR R B TR ST b R a1 VI T2
BAE M ATIB R E M IR 22 7 A K, BG4
TP 1128 R0 38 BRI AL T 5 5 14 Lo 1 W g 2 T oA 2, i
ATRERIRAE B I S8R A YRR AE 2 AR A R L
MEAEBREIEAS K/ AR B T A 1 1R Oy
FHIEAT BT AN, AR A 3 e, DT 8 O 07 B T e, BRI
BLEC BRI 2 A A R DG s o e, R
JEAE VORI, T T Bt i/ , ST 8 TR fe ik, RS KAl A
B AREERRZ"Y . BT AT IERE YT R
TR A 28 m A 0 A3 BT 4 ), DLAESRRR T aoe 5 X
HOEE . DIERETE I BRSO TE RN R B i R iR 2
FEAEJRERE MU K ARG 3, AR KR & 58 UG AT HA G R
ARE T X AT RE S A 1 2 AR T A0 H IR T A R SR
z—"

B, OUH ER SR ) R B PR DR G2 4 B 3L [
ARKRE AR, GH PR LT I 5 a7 A4

SRRV o X W T RE BB H B s BIRHIE , I 5870 M H A
A AR RESR U 5 35 5 9 77 2, BT ) A e 2R
K FEIER

vt {1155 7 R R SR VAR £ 9

TCACRE BRI BRI T AR 1M TE 2 ) — DB
XA T 2SN R 4 B T LR AT AT T 5
TIREMIRIE IIRERTIf A , H 2 2E5 M N ROR R i v il 5 — X
IR SR T , AR5 VT 30 T80 A TS 2 A — 2 2 ) 9
THEOBIAL o 4B P Sz gy, EE A 5 SR A
61T 75 ¥ 20, IO TR F AR O 5, SEELIRRAIL . 2145 ] I 2 21
AL A DI RE S, HET 5 S S50 REPERS (R Al
KH A LN AR BRI DIRERT IR AR e iA R A
5 34 B, RV A0 S A B BE LT ABUHI 5 B BOMIAR I IE
WA YT BT BE o N AR T 9045 B B3 2R BT Spee 2,
P TS RR, AIER N T S E A AL, Ak
FEABN . NAAET B BOR IR AR T AR R 1Y
ORHE BT R A2 mmo EVNSE U, B TR
T FFER A T RCR, BB FE RN R I T L
HERF, IRE M RIUE IO ALE SR T IR IRCR . BTS2 H AR E
BT ASE 5 FORT O, JH IR bR v IE AT B B, HEAT
W R ARIR RS . OB BT IA A L T SRR IR AR e iR T
JUAIa] A7 BE R , o TR AT A A TR SR R i T (6]
BRI T R, S T AU A T AR S AT i TR A R Y
09T FLAR ST e R IR T U o X T BE R B3, A1
BT BB AL B AR B R 48 T AR 55 U B PR A 1]
FEAR T IR RGP XERE . AR BRI BRIA TR O 7 IE R4
ek IR BN AE) T BHAERT 7D 4F T ala
A5 AT RS ARSI ST AN e

=R IR FORE L SUSORE F

Ravera 55 AU HTBETE BRI DTFE K B, KOV D RERT IR 45 ik
B A st A A R T e WA SR LY U 4 , e S oL T
B, 8BUTE S iR JEE T S 00, R A PR R 4 Dy
BAE 5.8 mm. ZREAE U HIRIE I RERR A a0 ], 1k
IR BHFH R T A RERT AR KE, BI85 E5
BESRIG AR AT S 20 T TS B o IR 4E B Bk, % 81 CS3
WCER A A ) B LatE BRISHT e E DX /N g
SERR AL o 3, AR MR BERT S , LA R B oy
L EXISH TR RIS A KR B R
AL BB DIRERTG 4%, — 7 A F B A B o mT L
FREEE AR, 55— 5 Tl M FH B I RERT IR R 65
AR AR A 2L, DU T I AR R

I T2 A0UR 45 R 114 00 30 5~ i T g % i B
KRIERRT R . W BIE DI BERIA SIG 7 IR Sk 22 00 2 40 i
Fr 008, KBTI 5 B M T AR 2 2R BOFIA AT R AT
FUrHe, BRI TRCRI TAR G TN . AT R B, 252
fIEHT i Twin-block (TB) ZH £ 2H 2% AT 45 AT AS 3 mm, U 2y
RERFRIR AL AR AL S0 AL RTAS 0.9 mm, AR AERRS ST s
1.6 mm'™' . AEGEUIRERTIR Forsus 2 FI BT L RER 1A 4L A8



FPAE T BE 2 T 2 s (L T W) 2024 4F 2 A 45 18 4526 1] Chin J Stomatol Res(Electronic Edition ), February 2024, Vol.18, No.1 63

H AT YA E T UNSCR , B RE SSI  A
PRl 22 I TG4 Y LR E e, RIE DI BERR A
i S LG IRe IR A Y B AE — g PR it S LI Ak 41
WA, BEAS IR BB IAROR , (HEREH G S 32 45 a2
BB RN R B S RS B A R 2 AR B IR A A8k
77 WIREHZ MR SARIE s AR i — 2B AT

R TR A AR, DU S R s B,
T L LT 2 T I AR, e i R R L s S AR
M, RTS8 5 R BT AR R ISCR R, S T ) i
A8 WLEAS BV o Caruso 255l Sk R 45t o b, &2 B0
AT S B HP AT S (mandibular advance, MA ) BFiA#8 4T T /il
AP R AT TBEHG G T B A T B R AR B Y S o,
HAMAFFE A I — 2518, WTRE S LAF MR R A G
(1)MABHA B AL R BERF IR0 T T LU AR AL 5
DIfeBrifde — Uil SR s K P A U Bk i W U1 A
TR IAAE R, T MA FHR AR AT T, 72 A L8N
(2)MA HI6 A1 A L S8 25 FA 0T T A2 S A B I i Al A
AT R SEBRE LG0T H A By T AT 1 A R
MRS IR IR AR R LR EA . SR X TR
ARl T R T LS SR L S Re iR A% ik T T
ZEAELE T T A TR0 £ 2 U e LA P RSO T BB IR 7%

VIR B iR fl it B AN T4 et TR AR
Tl 2 v B ARG T A R B RSN 7E T AT BT
S RO Ny O 57 O Sl 1091 0 S
FERIN, TBIIA G 2 BOF ST A3 K, XA R T a1
ARG B2 MABFIA WO &5 R 9007 18 #1928
2 AR = H R BRIE DI RERR A FRE S 800 T AE
T B, AN B /N T e s Re R a7 o Bk, %
T ARG 7 B R A BT A0 £ RS v AR R, T
X AT FBIE D REHTIA o X T R VF N U & A i
RIS R TB DIBE SRR AR I BE IS & o (H 21T e P
DIREHF IR T80T 00E e W5 oA B, HAFTERE A
AN UEPEE AR R, T B T i — R

LA 4S8 5 T e S =P A 1

B/ DAE AL T A B EE A B D), XN A DG B T
L R GRTE SR IRt 2 R BUR BN HLsZ i 9808, AR T
FMERIFAE = 1B, MBS IR A fe B SE 0 &7 10
AR RS T By 9 DA A 232 IR ) B
O it . MEF T, RIEFRS T L AT,
AN 1 TUAE B3 3, 0 i el AR PR S e A iR ¢
U, X BRI 5, O SR TR A B R ik
SEE I ORETG A5 80 I R W, TIN5 48 I PR AsF ]

BifL 2 S AR B AR A 11 s L R ST 1% S AN il 4597
IT A5 SR AT AT T AAASALL T | i e 5 /DA R 3 X IR A AL
BT, R m R A B . Wu S5 BB T AT
R A A 7 A B P RSOR, RN AR AN 1Y) [ B 38 AT DAHESE A
G, BT LTRSS A RIS OCR, A
AEMRTRR] o XS5 AT 25 R R, MA Brindndl s 1

W DI HE | H IR RE N Ay I D) RE 24 v T AL ST DI RERR IR TB
Ho B2, 8 DHFEE LT 80U 40 88 R AIRIE DIReRTin
TRYT  ARETE—E L LIS FHEMARIRAH  idhe
UIBEATY 5 HEST VB R4t S oF TR AR S 4, —
SERRRE B4R T ERIR R

EIsLARE) e

XFTHE AR 20, TR BRABOR AR
PeFo AR, BT RIEBR ARG PR RE R B iR AR
AR IRIT BB AR B 7R 32 S L & BE R R
XTBRIMAEAR R A A R T T, AR, X T2
AR EE T 260 MBI B AT e 2 R REAR R R R AL I PR
XERRIIFSE , ARTSE A RFAE g R SRR IR IR IR SR, B il R
RN 43 1 i BEIE D RERR IR AR 3 A AR 126 H
JE AR B AR B AT RCR st — IR OR Y K
FIEMR AR R 2 e

2 £ x W

[1] Grippaudo C, Paolantonio EG, Antonini G, et al. Association
between oral habits, mouth breathing, and malocclusion [J].
Acta Otorhinolaryngol Ttal, 2016, 36 (5) : 386 -394. DOI: 10.
14639/0392-100X-770.

(2] J&77, EHe R, 5KIE , 45 BRIEDhRERTA aegria T D 4F 1L 2470
W JE (7). HE G 10 B2 2% 35, 2019, 37(3) : 236-241. DOI:
10.7518/hxkq.2019.03.002.

[3] Caruso S, Nota A, Caruso S, et al. Mandibular advancement
with clear aligners in the treatment of skeletal class [[. A
retrospective controlled study[J]. Eur J Paediatr Dent, 2021,22
(1):26-30. DOI: 10.23804/ejpd.2021.22.01.05.

(4] EAEAR Sl KAT S5 WA KSR ] E bR DR
Zuidi, 2021,48(1):7-11. DOI:10.7518/gjkq.2021002.

[5] AR ERESS. B THIZHR CT Atk I 2855 Fam g 4
TR B SOE SRR BEFE T ], b S H Rk,
2020, 13(8) :483-489. DOI: 10.19538/1.kq.2020.08.007.

[6] Chen W, Mou H, Qian Y, et al. Evaluation of the position and
morphology of tongue and hyoid bone in skeletal class Il
malocclusion based on cone beam computed tomography [J].
BMC Oral Health, 2021,21(1) :475. DOI:10.1186/512903-021-
01839-y.

(7] Ex# B E, XIF, S m iR 1R E SRS T O e
A LA EARICHELT ] PG RS540, 2019,50(6) < 843-
847. DOI:10.13753/j.issn.1007-6611.2019.06.029.

[8] SR¥EELE. TS aiE SR MM Y CBCTRFFEID]. A Z M it
BRI, 2019.

(91 ZRps, APIotly, AW e LR 1 I IS8R mE %5
LS AN A AW = o AN TIN5 2= P S N R A R
E2%, 2020,29(6) :632-637. DOI: 10.19439/j.5j0s.2020.06.014.

[10] Becking BE, Verweij JP, Kalf - Scholte SM, et al. Impact of
adenotonsillectomy on the dentofacial development of obstructed
children: A systematic review and meta - analysis [J]. Fur J
Orthod, 2017,39(5) :509-518. DOI : 10.1093/ejo/cjx005.

[11] HREE, B BH. LB a2 SN A B 5T 2ERELJ/OL]. th



64

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

AR 15 2P 9E 2% (TR 2024 4F 2 A %65 18 455 1 M Chin J Stomatol Res(Electronic Edition ), February 2024, Vol.18, No.1

LB SIS0 AE (PR L 2022, 16(5) :269-274. DOI:
10.3877/cma.j.issn.1674-1366.2022.05.001.

Graber LW. Orthodontics, state of the art, essence of the science
[M]. St Louis: C.V. Mosby Co., 1986. DOI: 10.1016/0889-5406
(86)90053-3.

Bjork A, Skieller V. Facial development and tooth eruption. An
implant study at the age of puberty [J]. Am J Orthod, 1972, 62
(4):339-383. DOI: 10.1016/50002-9416(72)90277-1.

Wang MK, Buschang PH, Behrents R. Mandibular rotation and
remodeling changes during early childhood [J]. Angle Orthod,
2009,79(2):271-275. DOI:10.2319/022808-118.1.

Dibbets JM, Carlson DS. Implications of temporomandibular
disorders for facial growth and orthodontic treatment [J]. Semin
Orthod, 1995, 1(4) :258-272. DOI: 10.1016/s1073-8746 (95)
80056-5.

Saccucci M, Polimeni A, Festa F, et al. Do skeletal cephalometric
characteristics correlate with condylar volume, surface and
shape? A 3D analysis [J]. Head Face Med, 2012, 8:15. DOI:
10.1186/1746-160X-8-15.

JrlE KA. A ) T B T 2675 AR L P Oy
HEIE A CT M 2 A7 [J ], bRt 244 (B2 D), 2021, 53
(1):109-119. DOT:10.19723/j.issn.1671-167X.2021.01.017.

Lin M, Xu Y, Wu H, et al. Comparative cone-beam computed
tomography evaluation of temporomandibular joint position and
morphology in female patients with skeletal class Il malocclusion
[J]. J Int Med Res, 2020, 48(2) : 300060519892388. DOI: 10.
1177/0300060519892388.

Roberts WE, Goodacre CJ. The temporomandibular joint: A
critical review of life-support functions, development, articular
surfaces, biomechanics and degeneration [J1]. J Prosthodont,
2020,29(9) :772-779. DOI: 10.1111/jopr.13203.

EUIL L BT AR BRI 56 MATEIRYT S DR TR
U 4 R YT R LR [T ], R 1 B2 22 v 7 4k (1
Ji2), 2019,6(32):57-58+62.

Ravera S, Castroflorio T, Galati F, et al. Short term dentoskeletal
effects of mandibular advancement clear aligners in class Il
growing patients. A prospective controlled study according to
STROBE Guidelines[J]. Eur J Paediatr Dent, 2021,22(2):119-
124. DOI: 10.23804/ejpd.2021.22.02.6.

Lombardo EC, Lione R, Franchi L, et al. Dentoskeletal effects
of clear aligner vs twin block - a short - term study of functional
appliances[ ] . J Orofac Orthop, 2023. DOI: 10.1007/s00056-022-
00443-1.

ZEIH. JCHEAE BRI R G 48 A Forsus B A #8697 1 D 4E RS
4 BE TR L ID ] AL LRIERRE, 2021.

Korkmaz YN, Akbulut S, Bayrak S. Comparison of the effects of
removable functional appliance therapy applied in pubertal and
postpubertal periods: A retrospective cephalometric and fractal
analyses study [J]. Am J Orthod Dentofacial Orthop, 2023, 163
(5):700-709. DOI: 10.1016/j.aj0od0.2022.05.022.

Pavoni C, Lombardo EC, Lione R, et al. Treatment timing for
functional jaw orthopaedics followed by fixed appliances: A

controlled long-term study[J]. Eur J Orthod, 2018,40(4) : 430-

[27]

[29]

[31]

[33]

[35]

436. DOIL: 10.1093/ejo/cjx078.
Hiyama S, Ono PT, Ishiwata Y, et al. Neuromuscular and skeletal
adaptations following mandibular forward positioning induced by
the Herbst appliance[]]. Angle Orthod, 2000, 70(6) : 442-453.
DOI: 10.1043/0003-3219(2000)070<0442 : NASAFM>2.0.CO ;2.
DU 5. OB 2 4095 1E #3754 B 1128 7F 80U 46 mAICR
SR VAR [) ], BRIZ W 5iRYT , 2021,32(16)
2636-2637.
ARV R De e, Seilm 5. DA R GOIB 251 5 D Re - #7522
G I 1S AW Twin-block 536 Hh E @AF 5 [T ). I K 11 s =
228, 2022,38(2) : 111-113. DOI: 10.3969/j.issn.1003-1634.
2022.02.014.
A 25 KU, RAS A, 45, Twin-block BHIA TR LK 1128
PSR BB B SR L) ). Bl DB, 2021, 30
(1):81-84. DOI: 10.19439/j.5j0s.2021.01.016.
Staderini E, Ventura V, Meuli S, et al. Analysis of the changes
in occlusal plane inclination in a class Il deep bite “teen” patient
treated with clear aligners: A case report[.]]. Int J Environ Res
Public Health, 2022,19(2):651. DOI: 10.3390/ijerph19020651.
ERAE, A R A B LSS AAE Twin-block BHAJE
BT SRR AR CTEDFTE LT ], HE B, 2021,41(5)
418-423. DOI:10.13591/j.cnki.kqyx.2021.05.007.
AT A%, B4, AR IG5 MA 5 Twin-block #ifi % [T
10 26 1P 1 650 40 W T 19 00CR LA L) ). I IR 5 0 B A A
2022,42(9) : 2206-2212. DOI: 10.3978/j.issn.2095 -6959.2022.
09.023.
FLRK. BRI T B0 3B a5 SURR BT IR A T D AR
I 255 i PRI S 0F FEIEFE D], B B T B R, 2021
DOI:10.27232/d.cnki.gnchu.2021.001085.
TS, RAERT , IR, 45, BeUE MA 58U iR a7 e 001
P12 SUS 4RSS AR B e RS L) . BB BB R 2
%, 2021,42(3) :29-34. DOI: 10.12259/.is5n.2095-610X.52021
0308.
Di Spirito F, D’Ambrosio F, Cannata D, et al. Impact of clear
aligners versus fixed appliances on periodontal status of patients
undergoing orthodontic treatment: A systematic review of
systematic reviews [ J |. Healthcare (Basel), 2023, 11(9) : 1340.
DOI:10.3390/healthcare11091340.
Partouche AJD, Castro F, Baptista AS, et al. Effects of
multibracket orthodontic treatment versus clear aligners on
periodontal health: An integrative review [J]. Dent J (Basel) ,
2022,10(10):177. DOI:10.3390/dj10100177.
Wu Y, Yu Q, Xia Y, et al. Does mandibular advancement with
clear aligners have the same skeletal and dentoalveolar effects as
traditional functional appliances? [J]. BMC Oral Health, 2023,
23(1):65. DOI:10.1186/512903-023-02709-5.
XU, BRA. KIS 3 MAIRIT T AARE M 128 U5 4 18 %
U HTA A RCR )], AN EERTSY, 2021,19(5) : 34-
36. DOI: 10.14033/j.cnki.cfmr.2021.05.013.
hERA BRI I RERRIA #e R 6 75 4R 1 S8 RURHE I PR AR
GEFTLI ] BRI, 2020,29(23) 172,

(s F491:2023-07-20)

(AT £18)



