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ABSTRACT Objective: At present, the research on clear aligner of molar distalization mainly focuses
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on the upper jaw, while the research on mandibular molars is few. This study aims to
evaluate the therapeutic effect of mandibular molars distalization with clear aligner via
cone beam CT (CBCT) and Dolphin software.

Methods: Twenty cases of mandibular molars with clear aligner were included according
to the inclusion and exclusion criteria. CBCT was taken before treatment (T0) and when
the first molar was moved in place (T1). Dolphin software was used to measure the
effectiveness of molar distalization. Three-dimensional changes in direction and the impact
on the incisors and facial soft and hard tissues were evaluated.

Results: The effective rates of crown and root distalization of the second and first
mandibular molars were 74%, 49%, and 71%, 47%, respectively. The second and first
molars were both the distal buccal cusp with the largest distalization [(2.15 = 0.91) mm and
(1.85+1.09) mm], respectively, with significant difference between the TO and T1 (P<0.05).
The second and first molars were accompanied by depression, distal tilt, and buccal tilt
with 1.06 mm, 2.10°, 2.27°, and 0.91 mm, 1.62°, and 1.91°, respectively, with significant
differences between the TO and T1 (all P<0.05). There was no obvious difference between
men and women. The mandibular central incisor showed a lip-side movement of 1.02 mm,
a depression of 0.82 mm, a mesial incline of 0.66°, and a crown-lip torque of 1.51° after
molar distalization, with significant differences between the TO and T1 (all P<0.001). Only
the lower lip thickness increased by 0.1 cm, the length of the lower lip increased by 0.1 cm,
and the ANS-ME (distance from anterior nasal spine to submental point) decreased by
0.13 cm, with significant differences between the TO and T1 (all P<0.05).

Conclusion: Clear aligner can effectively move mandibular molars farther, the crown is
more effective than the root, and it is tilted. The second mandibular molar is more effective
than the first mandibular molar in its distant displacement and three-dimensional changes.
Molar distalization causes minor changes in mandibular incisors and facial soft and hard

tissues.

clear aligner; molar distalization; cone beam CT; three-dimensional measurement
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Figure 1 Photograph of mandibular dentition

A: Before therapy; B: Mandibular molar distalization
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Figure 2 Sagittal distance measurement chart
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Figuer 3 Vertical distance measurement chart
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Figure 5 Inclination and torque data sheet
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Figure 6 Sagittal measurement of central incisor
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Figure 7 Facial soft and hard tissue landmarks

N: Nasion; S: Sella; P: Porion; O: Orbitale; PNS: Posterior
nasal spine; ANS: Anterior nasal spine; B: Supramenta; D:
Mandibular union; Go: Gonion; Pog: Pogonion; Gn: Gnathion;
Me: Menton; Prn: Nasal tip point; Sn: Subnasale; LL: Lower
lip order; Bs: Supramenta of soft tissue; Pos: Pogonion of soft

tissue; Mes: Menton of soft tissue.
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Table 1 Sagittal movement distance of mandibular molars (¥+s)

EIEL Brn)E SEHARINZEE/mmm P | 5h5 Brin)E SEHARIN2ZEE/mm P

ESONBEEZR 0L )] e 1) B Bl (XAl
Lémbce —-1.38+0.87 <0.001| Loémbc 0.78+0.33 <0.001
Lé6dbe —-1.85£1.09 <0.001| Lé6dbc 0.91+0.31 <0.001
Lémlc -1.35+0.92 <0.001| Lémlc 0.56+0.89 0.001
Lédlc -1.61£0.75 <0.001| Lédlc 0.62+0.84 <0.001
Lomra -0.66+0.53 <0.001| Loémra 0.29+1.08 0.039
L6dra -0.67+0.68 <0.001| Lédra 0.28+0.66 0.016
Lécc -0.96+0.65 <0.001| Lécc 0.53+1.37 0.028
Lérc —-0.83+0.62 <0.001| Leérc 0.41+0.96 0.018
L7mbce —-1.64+0.95 <0.001| L7mbc 0.81+1.46 0.003
L7dbe -2.15+0.91 <0.001| L7dbc 1.06+0.65 <0.001
L7mlc -1.59+1.53 <0.001| L7mlc 0.64+1.19 0.003
L7dlc -1.87+£1.43 <0.001| L7dlc 0.72+1.07 <0.001
L7mra -0.80+0.99 <0.001| L7mra 0.30+1.01 0.047
L7dra -0.88+1.22 <0.001| L7dra 0.27+0.82 0.040
L7cc -1.29+1.25 <0.001| L7cc 0.59+0.94 0.001
L7rc -1.11£1.14 <0.001| L7rc 0.56+0.91 0.001

PEIRTTHITAT S0 S i B 207 LA R 45

RIS 2 B S e AR 2,100, b A AR 2.27°5
A 1B I T A 1.62°, TR R 1.91°, {2
T A AE 2 BE F M 22 B A St o L (P<
0.001, #2).

TS 2. 1EEFAETO, TIOR3
] Sl R A AR A TE 55 PR A PR 2 R 25 5 04
T4 L(P>0.05),

2.2 Taup YIS K EEBREA R T
NP ATETO, T1 SR 1) R Bl 928 fE B

THREE, HRERYA SIS E L (P<0.05 5% P<
0.001), [T AE FNAhATf UG FEA Geit2fas 3L, R
JE A 5 1.02 mm, JEAK 0.82 mm, 3T A
0.66°, T MFEHI1.51°(£3), BB, HEh
PAEH LA TR . MEKEE . ANS-MEZZ
WZEFAT G 75 L (P<0.05), TIEEER0.1 cm,
TIEBKEERANO0.1 cm, ANS-MEEH10.13 cm(554).
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Table 2 Change of molar inclination and torque

R3 TAVIFZHFEEL ()

Table 3 Three-dimensional changes of mandibular incisors

eI R IE SR TIN 2 (E P (%)
L7l fa/) -2.10+1.74 <0.001 bR G REVERSPs Nl NE=A1ER P
Lo i/ -1.62+1.06 0.316 Llie(Y%)/mm 1.02+0.80 <0.001
L75656/(°) 2.27+1.62 0.722 Llra(Y%i)/mm 0.33+1.24 0.157
L6 F#5/(°) 1.91£1.30 0.203 Llcc(Y¥i)/mm 0.56+0.59 <0.001
PIECAIRYTHTRT T SRS A A 207 5 LU 45 2 Llie(Xfili)/mm 0.82+0.85 <0.001
L1ra(X7%l)/mm 0.25+0.91 0.145
L1cc(X%)/mm 0.57+0.82 0.001
L1 i/ ) 0.66+0.98 0.639
L1550/ 1.51+1.51 0.041
PAERIRYT RUAT R G0 18 51075 LR 25 5
FT4 HEEPERTEHLLISEIRT W (vts)
Table 4 Changes of facial soft and hard tissue indicators (x*s)
EiEta Hrig G SRR TN 2EE P 7D Hrina ST 2EE P
Lredi fifiZ 41
LL-E line/cm 0.03+0.11 0.402 MP-FH/(°) 1.97+4.58 0.118
Li-H line/cm 0.02+0.06 0.257 MP-SN/(°) —0.99+5.85 0.522
Si-H line/cm -0.01£0.06 0.540 MP-PP/(°) 0.66+2.54 0.333
LL-SnPos/cm 0.0120.14 0.684 GoGn-SN/(°) 1.73+5.37 0.232
LL-TVL/cm -0.03+0.18 0.506 MP-NPog/(°) -5.37+14.80 0.182
B’-TVL/cm 0.02+0.21 0.730 N-Me/cm 0.07+0.34 0.462
Pos-TVL/cm 0.04+0.30 0.613 ANS-Me/cm -0.13+0.24 0.042
TR /cm 0.10+0.19 0.048 S-Go/cm -0.01+0.30 0.881
TIEHA R /cm 0.02+0.16 0.703 YHlA1/(°) —0.45+5.20 0.743
TEKE/cm 0.10+£0.22 0.033 SNB/(°) 0.67+2.38 0.297
Pog-Pos/cm -0.0120.22 0.826 SND/(°) 0.48+2.43 0.462
Me-Mes/cm -0.04+0.14 0.332 Pog-NB/cm -0.03£0.10 0.225
LL-Pos/cm 0.07£0.32 0.406 SL/cm 0.15+0.87 0.528
Bs-LLPos/cm 0.00+0.07 0.915
LL-Bs-Pos/(°) ~2.1049.89 0.425
Bs-Pos-Mes/(°) -1.50+7.30 0.439
PAHAIRY TR T SIS A m A B0 5 LU 2 2R
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BIERTRE N - 1) MAIER 1S 2 R B AU TR AR

2SI A, AR N, SO

B Wi B L AU 5F W A =27 1] A
P62 AR R AU OF SR 1 AR B A
LI B AR A A . AR AT B
O, BRI O T AR E = 2 — 5
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