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ABSTRACT Objective: To observe the effects of periodontal-orthodontic combined treatment on periodontal function, gingival
crevicular fluid thymic stromal lymphopoietin (TSLP) and interleukin-33 (IL-33) in patients with invasive periodontitis (AgP), and to
analyze the influencing factors of prognosis. Methods: 119 patients with AgP who were treated in our hospital from January 2017 to June
2021 were selected, and they were divided into control group (periodontal basic treatment) and combined group (periodontal-orthodontic
combined treatment), with 58 cases and 61 cases respectively. The periodontal function [periodontal pocket depth (PD), gingival index
(GD), plaque index (PLI) and clinical attachment loss (AL)] and the levels of gingival crevicular fluid TSLP and IL-33 were compared
between the two groups. The prognosis of the combined group was judged according to PD, and the influencing factors of prognosis were
analyzed by univariate and multivariate Logistic regression. Results: After treatment, PD, GI, PLI and AL in the two groups decreased
compared with those before treatment, and those in the combined group were lower than those in the control group (P<0.05). The levels
of gingival crevicular fluid TSLP and IL-33 in the two groups after treatment decreased compared with those before treatment, and the
levels in the combined group were lower than those in the control group (P<0.05). In 61 patients with AgP treated with
periodontal-orthodontic combined treatment, it was found that there were 38 patients with PD <4 mm (good prognosis group) and 23
patients with PD 2 4 mm (poor prognosis group). Univariate analysis showed that the prognosis of patients with AgP treated with
periodontal-orthodontic combined treatment was related to the upper and lower / anterior and posterior distribution position of affected
teeth, the deepest PD value of affected teeth, the baseline value of alveolar bone height, PLI and abnormal root shape (P<0.05). The

results of multivariate Logistic regression analysis showed that the distribution position of affected teeth was mandibular teeth, the root
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type was abnormal, the distribution position of affected teeth was anterior teeth, the deepest PD value of affected teeth was too large, the
PLI was too high and the baseline value of alveolar bone height was too high were the risk factors of poor prognosis in patients with AGP
treated with periodontal-orthodontic combined treatment (P<0.05). Conclusion: Compared with simple periodontal basic treatment,
periodontal-orthodontic combined treatment can effectively improve the clinical symptoms of patients with AgP and control the local
inflammatory response. At the same time, the upper and lower / anterior and posterior distribution position of the affected teeth, the

deepest PD value of the affected teeth, the baseline value of alveolar bone height, PLI and abnormal root shape are the influencing factors

of the prognosis of patients with AGP treated by periodontal orthodontic combination, which should be paid more attention to.
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Table 1 Comparison of general data between the two groups

Deep overburden(degree

Groups Male/female Age(years) Type(extensive/limited) Udegree Il/degree 11T
Control group(n=58) 31/27 35.69+4.18 32/26 21/18/19
Combined group(n=61) 32/29 36.17+3.94 34/27 24/20/17
thy? 0.012 -0.645 0.004 0.342
P 0.914 0.520 0.951 0.843
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Table 2 Comparison of periodontal indexes between control group and combined group( xs )

Groups Time PD(mm) GI PLI AL(mm)
Control group(n=58) Before treatment 4.96+0.37 1.74+0.39 1.59+0.27 3.76+0.53
After treatment 4.12+0.49 1.23+0.27 1.18+0.31 3.19+0.48
t 10.419 8.188 7.595 6.071
P 0.000 0.000 0.000 0.000
Combined group
(1) Before treatment 4.91+0.32 1.68+0.46 1.62+0.33 3.82+0.64
After treatment 3.37+0.38* 0.69+0.23* 0.61+0.29* 2.36+0.49°
t 24.211 15.034 17.956 15.367
P 0.000 0.000 0.000 0.000

Note: compared with the control group after treatment, *P<0.05.
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Table 3 Comparison of the levels of gingival crevicular fluid TSLP and IL-33 between control group and combined group( x:s )

Groups Time TSLP(pg/L) IL-33(mg/L)
Control group(n=58) Before treatment 12.62+2.08 19.98+2.37
After treatment 8.79+1.81 13.26+2.46

t 12.491 17.362

P 0.000 0.000
Combined group(n=61) Before treatment 13.03+2.37 19.37+2.68
After treatment 5.18+1.21* 8.93+1.84a

t 28.141 30.625

P 0.000 0.000

Note: compared with the control group after treatment, *P<0.05.
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Table 4 Univariate analysis of prognosis of patients with periodontal-orthodontic combined treatment

Good prognosis group  Poor prognosis group

Factors X/t P
(n=38) (n=23)
Male 19(50.00) 13(56.52) 0.248 0.621
Gender
Female 19(50.00) 10(43.48)
Age(years) 35.72+6.28 36.91+5.22 -0.402 0.689
Yes 10(26.32) 7(30.43) 0.1252 0.728
Smoking history
No 28(73.68) 16(69.57)
BMI(kg/m?) 22.93+2.21 23.07x1.94 -0.309 0.758
Moderate 21(55.26) 11(47.83) 0.318 0.573
AgP severity
Severe 17(44.74) 12(52.17)
Upper and lower Maxillary teeth 25(65.79) 7(30.43) 7.182 0.007
distribution position of
affected teeth Mandibular teeth 13(34.21) 16(69.57)
Anterior and posterior Anterior teeth 10(26.32) 13(56.52) 5.566 0.018
distribution position of
affected teeth Posterior teeth 28(73.68) 10(43.48)
History of periodontal Yes 3(7.89) 1(4.35) 0.258 0.616
surgery No 35(92.11) 22(95.65)
Deepest PD value of affected teeth(mm) 4.37+0.26 5.88+0.35 -23.909 0.000
Yes 14(36.84) 7(30.43) 0.261 0.610
Occlusal trauma
No 24(63.16) 16(69.57)
Baseline value of alveolar bone height(mm) 6.93+0.43 7.82+0.55 -8.735 0.000
PLI 1.35+£0.29 2.10+0.37 -8.812 0.000
Yes 11(28.95) 14(60.87) 6.042 0.014
Abnormal root shape
No 27(71.05) 9(39.13)
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Table 5 Multivariate Logistic regression analysis of the prognosis of patients with periodontal-orthodontic combined treatment

Factors B SE Waldey? OR 95%CI P
Upper and lower distribution position of affected
0.284 0.206 9.362 1.725 1.428~2.037 0.000
teeth
Anterior and posterior distribution position of
0.315 0.294 12.657 1.934 1.627~2.318 0.000
affected teeth
Deepest PD value of affected teeth 0.337 0.306 11.034 1.806 1.539~2.427 0.000
Baseline value of alveolar bone height 0.286 0.213 10.284 1.649 1.249~1.873 0.000
PLI 0.261 0.337 9.637 1.593 1.347~1.958 0.000
Abnormal root shape 0.352 0.321 7.315 1.692 1.431~1.894 0.003
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