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[Abstract] Objective To investigate the effect of immediate and delayed implant placement on dimensional chang-
es in hard and soft tissues as well as esthetic outcomes. Methods A total of 40 maxillary single anterior teeth with a
dehiscence defect on the labial bone (<4 mm) were categorized into two groups according to the timing of implant place-
ment: immediate implant placement (n = 20) or delayed implant placement (n = 20). Guided bone regeneration (GBR)
was conducted at the sites using a flap approach, and the implants were given immediate provisionalization. Implant sur-

vival rates, dimensional changes in hard and soft tissues during the six- and twelve-month follow-ups, and pink esthetic
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scores (PESs) were measured. Results The implant survival rates in both groups were 100%, and no complications oc-
curred during the follow-up time. There was no significant difference between the two groups at the measurement sites
in the dimensional change of hard and soft tissues during the six- and twelve-month follow-ups. The largest resorption
was observed at the implant neck, with a loss of (1.29 + 0.71) mm in the immediate implant placement group and (1.43 +
0.19) mm in the delayed implant placement group. The mean PES scores were (10.95 + 1.51) for the immediate implant
placement group and (11.05 + 1.23) for the delayed implant placement group. Conclusion Immediate implantation or

delayed implantation combined with GBR and immediate provisionalization might both be a prospective treatment strate-

gy for a maxillary single anterior tooth with a dehiscence defect on the labial bone.
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a: baseline clinical situation of the hopeless 11; b: digital implant planning; c: the labial bony defect was observed and immediate provision-

alization; d: the bone graft substitute was covered with a absorbable membrane; e: intraoral view at 12 months; f: CBCT image at 12 months

after surgery

Figure 1  The surgical flow and follow-up of immediate implant group
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a: baseline clinical situation of the hopeless 11; b: digital implant planning; c: the labial bony defect was observed; d: the bone graft substi-

tute was grafted into the labial defect area; e: intraoral view at 12 months; f: CBCT image at 12 months after surgery

Figure 2 The surgical flow and follow-up of delayed implant group
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a: the STL(converted from Dicom in SimPlant software) superimposition results for different morphologies on three time points(T1: green, T2:

blue, T3: yellow); b: the thickness of labial bone were measured from the labial outlines of to the implant(BO-B4: the thickness of labial

bone contour at 0, 2, 4, 6, 8 mm apical from the implant neck); ¢: the STL superimposition results for different morphologies on three time

points(TO: red, T2: blue, T3: yellow, MF: midfacial mucosal margin, MP: mesial papilla, DP: distal papilla); d: cross-section view(TO: red,

T2: blue, T3: yellow, Al: midfacial mucosa at TO, A2: midfacial mucosa at T2, A3: midfacial mucosa at T3, A1A2: vertical distance between

Al and A2, A1A3: vertical distance between Al and A3)

Figure 3  Labial dimensional change analysis of soft and hard tissues of maxillary single implant
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Table 1  Thickness changes of labial bone at different levels for both group X %5, mm
Items Groups T1 3 P T2-T1 3 P T3-T1 t P
BO Group A 3.74 £ 0.71 1.125 0.268 -1.20 + 0.69 0.658 0.515 -1.29 £ 0.71 0.607 0.547
Group B 3.50 = 0.60 -1.35 £ 0.76 -1.43 £ 0.19
B1 Group A 3.87 £ 0.65 -0.349 0.729 -1.11 £ 0.64 1.138 0.263 -1.23 £ 0.63 0.942 0.352
Group B 3.95+0.74 -1.30 £ 0.45 -1.39 £ 0.50
B2 Group A 3.80 + 0.86 -0.996 0.326 -1.02 £ 0.85 1.551 0.137 -1.17 £ 0.84 1.048 0.307
Group B 4.07 +0.79 -1.31+£0.14 -1.37£0.85
B3 Group A 3.42 +0.98 -1.152 0.257 -0.83 £ 0.85 1.345 0.187 -0.98 £ 0.88 1.178 0.246
Group B 3.73 £0.72 -1.17 £ 0.74 -1.28 £ 0.73
B4 Group A 2.69 = 1.15 -1.000 0.328 -0.83 £ 0.57 0.417 0.679 -1.02 £ 0.73 0.863 0.394
Group B 2.96 +0.33 —0.90 £ 0.50 -1.19 £ 0.49

BO-B4: the thickness of labial bone contour at 0, 2, 4, 6, 8 mm apical from the implant neck; T1: immediately after surgery; T2: 6 months after surgery;

T3:12 months after surgery; Group A: immediate implant placement and provisionalization; Group B: delayed implant placement and provisionalization
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Table 2 Soft tissue dimensional changes at different levels for both group X +s, mm
[tems Groups T2-TO t P T3-TO t P
AMF Group A -0.57 + 0.31 -0.252 0.820 -0.64 £ 0.30 -0.321 0.819
Group B -0.60 + 0.32 -0.67 £ 0.35
AMP Group A -0.48 +0.23 -0.088 0.929 -0.55 £ 0.24 -0.027 0.600
Group B -0.49 + 0.26 -0.55 £ 0.32
ADP Group A -0.51 +0.33 -0.019 0.626 -0.59 + 0.36 0.242 0.324
Group B -0.52 + 0.32 -0.56 + 0.30

AMEF: changes of mid-facial margin between two time points; AMP: changes of mesial papilla between two time points; ADP: changes of distal papilla be-

tween two time points; TO: initial situation; T2: 6 months after surgery; T3:12 months after surgery; Group A: immediate implant placement and provision-

alization; Group B: delayed implant placement and provisionalization
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Table 3 Pink esthetics scores T
[tems Groups T2 t P T3 t P
PES Group A 10.35 = 1.27 -0.554 0.583 10.95 = 1.51 -0.230 0.819
Group B 10.55 + 1.01 11.05 + 1.23

Group A: immediate implant placement and provisionalization; Group B: delayed implant placement and provisionalization; PES: pink esthetics scores
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