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[Abstract] Objective To explore the clinical efficacy and imaging changes of minimally invasive nonsurgical peri-
odontal therapy (MINST) assisted by endoscopy for deep intrabony defects and to compare its effectiveness with that of
traditional scaling and root planning (SRP) to therefore provide a reference for clinical periodontal treatment. Methods
Patients with deep intrabony defects = 4 mm in size were selected and divided into two groups: the MINST (MINST,
20 cases, 81 sites) group and the classic scaling and root planing (SRP, 20 cases, 80 sites) group. Before treatment and
12 and 24 months after treatment, probing depth (PD) and clinical attachment loss (CAL) were examined. Moreover,

changes in the depth and angle of the intrabony defects were analyzed. Follow-up examination and maintenance treat-
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ment should be conducted every 3 months for 12 months after the initial treatment and every 6 months thereafter until
24 months. Results The PD and CAL of patients in both groups continued to decrease (P < 0.001), and imaging
examinations revealed a decrease in defect depth and an increase in intrabony defect angle (P < 0.001). The changes
in the first 12 months were significantly greater than those in the last 12 months in both groups (P < 0.001). The de-
creases in PD, CAL, and depth of intrabony defects and increase in angle in the MINST group were significantly greater
than those in the SRP group (P < 0.001). At 12 and 24 months after treatment, the PD and CAL in the MINST group
were lower than those in the SRP group (P < 0.001). The defect height of the MINST group decreased more than that of
the SRP group (P<0.001), and the defect angle of the MINST group increased more than that of the SRP group (P <
0.001). Conclusion Minimally invasive nonsurgical periodontal therapy can significantly promote the healing of deep
intrabony defects and the regeneration of alveolar bone. Imaging reflects that alveolar bone healing is rapid at first and
then slows. Compared with traditional SRP, endoscopically assisted MINST can yield better clinical indicators and imag-
ing changes in intrabony defects.

[Key words] intrabony defects; periodontal endoscope; minimally - invasive non - surgical periodontal therapy;
periodontitis; periodontal initial therapy; orthopantomography; radiography; scaling and root planing
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Figure 1 Image diagram of the intrabony defect marks
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7.81)% ,MINST 4 BY4E % 4 (36.50 + 5.54) % , 25 5%
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=P
2.2 MINST £84= SRP 206 Jk 55 % 4% 35 4% %o it o #7
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FR Ty 2257 R HE W 2R R
7R : SRP 41 19 PD . CAL ., B $51 /&5 & | Bl 452 £ B A
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Table 1 Basic information of the patients with intrabony

defects

Groups SRP MINST iy P
Number of patients 20 20 - -
Number of sites 81 80 - -
Male/Female 11/9 8/12 0.902 0.342
Agelyears 39.05+7.81 36.50+5.54 1.021 0.150
Front teeth 29 18

Premolar teeth 15 16 3.577 0.167
Molar teeth 37 46

SRP: scaling and root planning; MINST: minimally-invasive non-surgical

periodontal therapy

house-Geisser £ %6 : X} T TO . T1.T2 B [a] 77 &5 #9458
B : SRP 41 PD  CAL 43 55 B 7€ TO . T1 . T2 — 41 bifi
B[R9 /D, bt £ B B B (] 15 i1 (P < 0.001) s MINST
20 PD . CAL B4 /5 & 76 TO . T1 . T2 = 21 Bifi I Jia] ik
A A A RE Bl S )RS (P < 0.001) (% 2) 5
2.2.2  MINST £ 11 SRP £H IIfii IR 5 5215 48 b 4 P A2
i srHr A5 TO B[R] 55, SRP 41 F1 MINST 41 1
FEAETR F JE A5 R B I B B 2 2k o 76 T B[R] A5
SRP £ il MINST 41 ) PD ¥4 4% H 19 TO Yk 2> (P <
0.001) . 7E T2 i [a] 5 , MINST 21 /Y CAL F1 PD 48 br
P78 T1 W ] 55 B 2% (P < 0.001) , SRP 41 1Y
PD (P = 0.238) fil CAL (P = 0.683) Il JC W i 7% 1k
(F£3.%£4).

TE TO B[] 5, MINST 41 F1 SRP 41354 Bt 19
e B OF R I 0. AE TSR] A, MINST 41 il
SRP 21 1) 5l 45 13 3 55 TO B[] 540 Bb L 53> (P <
0.001) , MINST £H 1 SRP £H () Sk 45 £ & He TO 3 K

2 MINST 4151 SRP 41l FR 15 53 8 f8 bR gt 45 5 S i S 5 22 S P A 4

Table 2 Statistical results of clinical and imaging indicators in the MINST group and SRP group and the homogeneity test of

repeated measures variance

n=20,xis

Index Groups TO T1 T2 P values of Mauchly ball P values of Greenhouse-Geisser
PD/mm MINST 5.752 £ 2.322 3.102 + 1.703 2.762 + 1.493 <0.001 <0.001
SRP 5.783 + 1.563 3.952 + 1.603 3.523 + 1.522 <0.001 <0.001
CAL/mm MINST 7.202 +2.421 4.462 + 2.444 3.963 +2.192 <0.001 <0.001
SRP 7.513 +2.262 5.573 +2.523 5.282 +2.593 < 0.001 <0.001
Defect height/mm MINST 6.293 +1.192 3.843 + 1.172 3.542 + 1.113 <0.001 <0.001
SRP 5.552 + 1.373 4.092 + 1.202 3.992 + 1.163 <0.001 <0.001
Defect angle/® MINST ~ 40.913 + 12.812 60.153 + 11.973  65.282 + 11.403 <0.001 <0.001
SRP 47.033 £ 15213 60.121 +12.423  65.032 + 12.153 <0.001 <0.001

PD: probing depth; CAL: clinical attachment loss; MINST: minimally-invasive non-surgical periodontal therapy; SRP: scaling and root planning; TO: be-

fore treatment; T1: 12 months after treatment; T2: 24 months after treatment
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Table 3 Variation analysis of clinical and imaging indices in the SRP group n =20

Index Group pairwise xEs t P %t
Lower Upper
PD/mm TO-T1 1.827 £ 0.244 -0.313 < 0.001 1.346 2.299
TO-T2 2.259 + 0.244 -0.485 < 0.001 1.790 2.753
T1-T2 0.432 + 0.247 -0.003 0.238 -0.071 0.891
CAL/mm TO-T1 1.938 + 0.366 -0.457 <0.001 1.231 2.679
TO-T2 2.222 +0.388 -0.583 <0.001 1.485 3.018
T1-T2 0.284 + 0.390 0.004 0.683 -0.462 1.038
Defect height/mm TO-T1 1.463 + 0.201 0.486 <0.001 1.090 1.840
TO-T2 1.562 + 0.201 0.004 <0.001 1.140 1.955
T1-T2 0.099 + 0.185 -0.002 0.437 -0.296 0.467
Defect angle/” TO-T1 —-13.080 + 2.184 0.539 < 0.001 -17.427 -8.868
TO-T2 -17.995 + 2.168 -0.681 < 0.001 -22.356 -13.922
T1-T2 -4.915 + 1.882 -0.111 0.059 -8.655 -1.293
Defect height variation/mm TOT1-TOT2 -4912 +3.617 -12.231 <0.001 =-5.715 -4.116
TOT1-T1T2 8.164 + 6.664 11.026 < 0.001 6.691 9.638
Defect angle variation/® TOT1-TOT2 -0.099 + 0.243 -3.673 < 0.001 -0.153 -0.045
TOT1-T1T2 1.364 + 0.602 20.374 < 0.001 1.231 1.497

PD: probing depth; CAL: clinical attachment loss; SRP: scaling and root planning; TO: before treatment; T1: 12 months after treatment; T2: 24 months af-

ter treatment; TOT1: before treatment to 12 months after treatment; TOT2: before treatment to 24 months after treatment; T1T2: 12 months after treatment

to 24 months after treatment
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Table 4  Variation analysis of clinical and imaging indexes in MINST group n =20

Index Group pairwise xEs t P 93%C
Lower Upper
PD/mm TO-T1 2.650+0.296 14.314 < 0.001 1.936 3.364
TO-T2 2.988 +0.297 15.856 <0.001 2.274 3.701
T1-T2 0.338 = 0.276 3.844 < 0.001 -0.376 1.051
CAL/mm TO-T1 0.088 + 0.211 9.854 <0.001 -0.418 0.593
TO-T2 0.250 + 0.209 9.562 < 0.001 -0.256 0.756
T1-T2 0.162 = 0.210 1.915 0.059 -0.343 0.668
Defect height/mm TO-T1 2.444 + 0.183 24.791 < 0.001 2.002 2.886
TO-T2 2.751 £ 0.176 24.871 <0.001 2.310 3.193
T1-T2 0.307 £ 0.163 3.673 < 0.001 -0.135 0.749
Defect angle/® TO-T1 —-19.244 + 1.909 -16.836 <0.001 —-23.846 -14.641
TO-T2 -24.374 + 1.918 -18.161 < 0.001 -28.976 -19.772
T1-T2 =5.130 + 1.908 -12.231 <0.001 -9.733 -0.528
Defect height variation/mm TOT1-TOT2 =5.130 £ 3.511 -13.070 < 0.001 -5.912 -4.349
TOTI-TIT2 14.113 + 8.555 14.755 <0.001 12.210 16.017
Defect height variation/® TOTI-TOT2 -0.307 £ 0.249 -11.030 < 0.001 -0.363 -0.252
TOT1-T1T2 2.137 £ 0.722 26.458 <0.001 1.976 2.298

PD: probing depth ; CAL: clinical attachment loss; MINST: minimally-invasive non-surgical periodontal therapy; TO: before treatment; T1: 12 months after
treatment; T2: 24 months after treatment; TOT1: before treatment to 12 months after treatment; TOT2: before treatment to 24 months after treatment; T1T2:

12 months after treatment to 24 months after treatment

5 MINST AL SRP 4L R 552 A5 48 b1 S AL 34l 8] %) B

Table 5 Comparison of the clinical and imaging indices and variation trends between the MINST group and SRP group n = 20

Index Groups x + s(MINST-SRP) t P 93%CI
Lower Upper
PD/mm TO 0.028 + 0.311 0.089 0.929 -0.586 0.642
T1 -0.851 + 0.261 -3.263 <0.001 -1.366 -0.336
T2 -0.756 + 0.237 -3.184 <0.001 -1.225 -0.287
CAL/mm TO 0.306 + 0.369 0.829 0.408 -0.423 1.036
T1 -1.105 + 0.391 -2.828 <0.001 -1.877 -0.333
T2 -1.321 £ 0.378 -3.494 <0.001 -2.068 -0.575
Defect height/mm TO 0.736 + 0.203 3.622 <0.001 0.335 1.137
T1 -0.245 + 0.187 -1.312 0.191 -0.615 0.124
T2 -0.453 £ 0.179 -2.526 0.013 -0.808 -0.099
Defect angle/® TO -6.132 £ 2.218 -2.765 0.006 -10.512 -1.752
T1 0.031 + 1.923 0.016 0.987 -3.767 3.830
T2 0.247 + 1.857 0.133 0.895 -3.421 3914
Defect height variation/mm TOT1 0.981 + 0.097 10.148 <0.001 0.790 1.172
TOT2 1.189 + 0.104 11.482 < 0.001 0.985 1.394
TI1T2 0.208 + 0.039 5.358 <0.001 0.131 0.284
Defect height variation/’ TOT1 6.164 + 1.177 5.239 < 0.001 3.840 8.488
TOT2 6.379 = 1.393 4.578 <0.001 3.627 9.131
TIT2 0.215 + 0.562 0.383 0.702 -0.895 1.325

PD: probing depth; CAL: clinical attachment loss; MINST: minimally-invasive non-surgical periodontal therapy; SRP: scaling and root planning; TO: be-
fore treatment; T1: 12 months after treatment; T2: 24 months after treatment; TOT1: before treatment to 12 months after treatment; TOT2: before treatment

to 24 months after treatment; T1T2: 12 months after treatment to 24 months after treatment
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ZH 45 AR B R T SRP 4 (P < 0.001) 5 NIBIT IS
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