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[Abstract] Objective To explore the changes in root volume and root resorption in incisor arteries from adult pa-
tients with skeletal class Il malocclusion before and after camouflaged orthodontic treatment and to provide a reference
for the clinic. Methods Thirty permanent dentition adult patients with skeletal class Il malocclusion were included
from the Orthodontic Department. CBCT data of each patient at pretreatment and postireatment were acquired, and 3D
digital root models were reconstructed. The whole and segmented root volumes (cervical part, bodily part and apical
part) of the right incisors were calculated. Results The root volumes (whole, cervical part, bodily part and apical part)

postireatment were smaller than those pretreatment (P < 0.001). Maxillary central incisors and lateral incisors showed
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similar resorption in the cervical root and bodily root and more changes in the apical root, but there was no significant
difference (P > 0.05). Mandibular central incisors and lateral incisors showed more root resorption in the apical root
than in the cervical root and bodily root (P < 0.01). The absorption ratio of all segmented roots in each incisor showed a
significant difference (P < 0.001), and apical absorption was the most obvious. There were no significant differences in
root volume change amounts or the absorption ratio of the whole, cervical part and bodily part in all incisors (P > 0.05).
The absorption ratio showed a significant difference in the mandibular lateral incisors (P = 0.028). Conclusion After
camouflaged orthodontic treatment of adult skeletal class Il malocclusion, incisor root resorption occurred mainly in the

apical part, but the cervical and bodily parts should also be considered. There was a high risk of root resorption in the

mandibular incisors.

[Key words] skeletal class Il malocclusion; camouflaged treatment; —three-dimensional reconstruction; root re-
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a: axial image of the tooth in Mimics 17.0; b: sagittal image of the tooth in Mimics 17.0; c: the 3D model was acquired; d: the segmented roots were

acquired according to CEJ plane in Geomagic Studio 2015, CR: cervical root; BR: bodily root; AR: apical root. CEJ: cemento-enamel junction

Figure 1 3D reconstruction and volume measurement of the root
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Table 1 The root volume of incisors between pretreatment and

posttreatment (Paired-samples ¢ test) xEs

Position Before treatment (TO)  After treatment (T1) ¢ P
UCI
Vin/mm’ 244.57 £ 12.73
Ver/mm® 141.06 + 7.90

220.93 + 18.98 9.50 <0.001
133.55 + 10.18 6.73 <0.001

Vi/mm’ 66.82 + 348 60.12 + 6.22 7.09 <0.001

Vw/mm’ 36.69 + 3.14 27.27 £ 6.56 8.81 <0.001
ULL

Vyp/mm’ 239.42 +13.20 214.82 + 14.52 9.52 <0.001

Ver/mm’ 133.93 + 10.14 126.05 + 9.94 9.33 < 0.001

Vi/mm’ 64.64 + 3.56 57.66 + 3.93 9.52 <0.001

Vw/mm’ 40.85 + 7.94 31.10 + 8.87 7.64 <0.001
LCI

Vir/mm® 211.32 + 19.58
ch/mmj 122.37 + 11.94

188.42 + 19.45 9.80 <0.001
115.70 + 11.71 6.43  <0.001

Vi/mm’ 57.97 +5.37 51.86 + 5.49 8.95 <0.001

Vp/mm’ 30.98 + 4.69 20.87 + 4.58 10.76 < 0.001
LLI

Vy/mm’ 213.92 + 14.62 187.83 + 1423 11.49 <0.001

Vew/mm’ 123.22 +9.70 115.52 +8.78 7.01 <0.001

Vi/mm’ 58.68 + 4.01 51.44 + 436 10.39 < 0.001

Vw/mm’ 32.01 +4.50 20.86 + 5.65 12.89 <0.001

UCI: upper central incisor; ULL: upper lateral incisor; LCI: lower central
incisor; LLI: lower lateral incisor; Vyg: volume of whole root; Ver: vol-
ume of cervical root; Vs volume of bodily root; Vig: volume of apical

root

R 2 HEMIVEIE WA YTHTS LR U1 AR A TR AR
AR i S A L] Y L

Table 2 The root volume changing amounts and absorption

ratio of all segmented roots xXEs
Position CR BR AR P
ucl
AV/mm* 752 +6.12  6.70 £ 5.17 9.42 + 5.86 0.174

R (%) 534 +436 10.04 +7.78 25.82+16.84 <0.001
ULI

AV/mm' 788 +£4.63 698 +4.02  9.74 £ 6.99 0.133

R (%) 583 +3.37 10.67 594 23.86+16.61 <0.001
LCI

AV/mm®  6.67£5.69 611 +3.73 10.11 £5.15 0.004

R (%) 536 +4.43 1039+629 31.86+15.05 <0.001
LLI

AV/mm® 771 £6.02 7.24+382 11.14+4.74 0.005

R (%) 6.12+4.57 1221 +6.43 3488 +15.06 <0.001

UCI: upper central incisor; ULL: upper lateral incisor; LCI: lower central
incisor; LLI: lower lateral incisor; AV: root volume changing amounts;
R: absorption ratio; CR: cervical root; BR: bodily root; AR: apical root;
Vio: root volume of pretreatment; Vri: root volume of postireatment; AV

(mmz) = VTu-VTl; R(%) = AV/VTU x100%

(P =0.028) . FH 012 FF M O7 5 14 i 0k He il
(31.86% + 15.05% , 34.88% + 15.06% ) ' & &% 5

(%£3),
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Table 3 The root volume changing amounts and absorption

ratio in different incisors xxs

Position UCI ULI LCI LLI P

Vow/mm® 23.64 + 14.88 24.60 + 14.15 22.90 + 12.80 26.10 + 12.44 0.139
Ve/mm* 752612 788+4.63 667£569 7.71£602 0.848
Vi/mm* 670517  698+4.02 6.11+£374 724£382 0.757
Vi/mm' 942586 974699 10.11£5.15 11.14+£474 0.678
Run(%)  9.69+5.66 10.16 £5.64 10.69+590 12.05+5.66 0413
R (%) 534436  583+£337 536+443  6.12+457 0.867
R (%) 1004 +7.78 10.67 £594 1039 +630 1221 £643 0.602

(%)

Ru(%) 25.82+16.84 23.86 £16.61 31.86 + 15.05 34.88 = 15.06 0.028

Vyr: volume of whole root; Ver: volume of cervical root; Vir: volume of
bodily root; Vii: volume of apical root; Ryx: absorption ratio of whole
root; Rer: absorption ratio of cervical root; Ryx: absorption ratio of bodily
root; Rax: absorption ratio of apical root; UCI: upper central incisor;
ULI: upper lateral incisor; LCI: lower central incisor; LLI: lower lateral

incisor
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