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[Abstract] Objective This study evaluates the adjunctive efficacy of autogenous bone grafting in combined
orthodontic-orthognathic treatment for improving periodontal function, maxillofacial hard-tissue morphology, and

soft-tissue facial aesthetics in patients with skeletal Class II malocclusion complicated by stage II periodontitis.
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Methods A single-blind, randomized controlled design was adopted. Sixty patients with skeletal Class II malocclu-
sion and stage I periodontitis treated between January and December 2025 were enrolled and assigned to an observa-
tion group or a control group (n=30 each) using a random-number table, with allocation concealment achieved using
sealed opaque envelopes. The control group received combined orthodontic-orthognathic treatment alone, whereas the
observation group additionally underwent, one month after initiation of orthodontic therapy, grafting of cortico-
cancellous bone particles harvested from the anterior superior iliac spine (ASIS) to reconstruct alveolar bone defects.
For three months after grafting, orthodontic appliances were kept passive. Active orthodontic loading was resumed
only after bone healing was confirmed. Periodontal parameters [probing depth (PD), attachment loss (AL), gingival
bleeding index (GBI), plaque index (PLI) and alveolar bone height (ABH)], hard-tissue cephalometric variables
(SNA, SNB, and ANB angles, mandibular plane angle, and maxillary and mandibular protrusion distances), soft-
tissue aesthetic variables (nasolabial angle, lower facial third height ratio, upper-lip protrusion, esthetic plane angle,
and mentolabial sulcus depth), and the Peer Assessment Rating (PAR) index were compared before and after treat-
ment, and the overall treatment effectiveness rate was evaluated. To control for baseline differences and capture the
net intervention effect, all between-group comparisons were based on the pre-to-post treatment change (difference) in
each variable. Results After treatment, all periodontal parameters were significantly better in the observation group
than in the control group (all P<0.05). For hard tissues, the ANB angle and mandibular plane angle were significantly
lower in the observation group than in the control group, while the SNA and SNB angles improved more markedly in
the observation group (P<0.05). Improvements in all soft-tissue aesthetic variables and the reduction in the PAR index
were likewise significantly greater in the observation group (P<0.05). The overall treatment effectiveness rate was
96.67% in the observation group, which was higher than 70.00% in the control group (P<0.05). The incidence of com-
plications did not differ significantly between groups (P>0.05). Conclusion Autogenous bone grafting as an adjunct to
combined orthodontic-orthognathic treatment for skeletal Class II malocclusion with stage II periodontitis can effec-
tively reshape maxillofacial aesthetic morphology, improve periodontal function and occlusal relationship, achieve co-
ordinated remodeling of maxillofacial soft and hard tissues, and enhance therapeutic efficacy.

[Keywords] Periodontal autogenous bone grafting; Skeletal Class II malocclusion; Stage Il periodontitis;

Orthodontic-orthognathic combined treatment; Maxillofacial aesthetics; Clinical efficacy
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Figure 1 Flow diagram of patient enrollment, randomization, follow—up, and analysis
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Table 2 Comparison of pre—to—post changes in periodontal functional indicators between two groups

21 5] 15151 PD(mm) AL(mm) GBI(Z%) PLI(%%) ABH(mm)
pUEzS%:) 30 1.70+0.35 0.66+0.24 1.50+0.32 1.40+0.29 -1.43+0.42
X HE2H 30 1.14+0.31 0.16+0.02 1.10+0.28 0.96+0.26 -0.33+0.20

t - 6.560 11.371 5.153 6.188 12.965
2 = <0.001 <0.001 <0.001 <0.001 <0.001
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Table 3 Comparison of maxillofacial hard—tissue cephalometric variables before and after treatment between two groups

251 % SNAFA(°) SNB (%) ANBF(°) AT A () A-NP(mm) B-NP(mm)
MG 30 2.23+0.85 -2.77+0.78 5.00+0.82 -1.01£1.02 3.40+0.62 -3.20+0.58
X 21 30 1.23+0.23 -1.17+0.65 3.16+0.69 -1.54+1.15 1.63+0.51 -1.79+0.47

t - 6.220 8.631 9.404 8.164 12.076 10.523
P - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Table 4 Comparison of maxillofacial soft—tissue aesthetic variables before and after treatment between two groups

251 ke NLA(®) W 13FEERME  UL-EP(mm)  LL-EP(mm) EPA(®) MLD (mm)
WiEEL 30 -10.33+2.85 -0.04+0.02 3.60+0.58 3.10£0.52 5.77+1.02 1.40+0.38
X HE 4 30 -4.87+2.24 -0.03+0.01 1.86+0.49 1.69+0.45 3.0020.81 0.59+0.08

' - 8.214 3.371 12.552 11.230 11.648 11.425
P - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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(69.4246.35) % (t=11.235, P=0.000).
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Table 5 Comparison of treatment efficacy

between two groups
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Table 6 Comparison of adverse events between two groups
of patients [n(%)]
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