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[Abstract] Objective Color doppler flow imaging (CDFI) and cone-beam computed tomography (CBCT) were uti-
lized to evaluate changes in mucosal vascular parameters and the osteogenic effects following guided bone regeneration
(GBR) in the maxillary anterior region using trapezoidal or modified triangular flaps. Methods Patients undergoing sin-

gle maxillary anterior dental implant surgery with GBR were randomly allocated into two groups: a trapezoidal flap

group and a modified triangular flap group. After GBR
(YRS EHA] 2024-12-12; [{EEIEHA] 2025-04-16

[EETE] LR ARFBARMN KNG & AR 3 2 9% 5t B

H (2021H253) site were assessed at various time intervals (preoperative,

surgery, the mucosal vascular parameters at the surgical

[F—1EH] WRUUH, BRI, A4, E-mail: doubletown@outlook. 2h, 1 and 3 days, and 1, 2, and 4 weeks postoperative)
com

[BfEEE] 2ok, EEEN, 4, E-mail: xiaronggh@aliyun.com;
£, FEER, %1, E-mail: ahultrasound2005@126.com were evaluated through the analysis of CBCT images ob-

using CDFI. In addition, the effects of bone augmentation
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tained preoperatively, 2 h, and 6 months postoperative. Results The buccal mucosa in the edentulous area had a lower
blood flow rate than the corresponding tooth in the same jaw, and the difference was statistically significant (P<0.001).
The mucosal blood flow rate in the surgical area increased compared with that in the preoperative period. The peak flow
rate was recorded at 2 weeks postoperatively and then decreased to levels comparable to those of the reference tooth. A
statistically significant difference was observed between the two groups (P<0.05). The buccal alveolar ridge width of the
implant platform was reduced by (1.3+£0.9) mm in the trapezoidal flap group and (0.9£0.7) mm in the modified triangular
flap group, respectively, at 6 months postoperatively, compared with 2 h postoperative. The buccal alveolar ridge width
of the 5 mm from the implant platform was reduced by (0.9+0.6) mm and (0.3+0.6) mm, respectively. The buccal alveo-
lar ridge width of the 10 mm from the implant platform was reduced by (0.6+0.8) mm and (0.2+0.6) mm, respectively.
The height of the alveolar ridge was reduced by (1.9+1.4 ) mm and (1.4£1.3) mm. The change in graft volume was (136+
78 ) mm® and (114+85) mm’. However, the differences between the two groups were not statistically significant (P>
0.05). Conclusion When a tooth is missing, blood flow to the buccal mucosa on the side of the missing tooth is re-
duced. The modified triangular flap group demonstrated superior microcirculation of blood flow in the operative area af-
ter GBR of the maxillary anterior teeth. Trapezoidal and modified triangular flaps achieved the anticipated bone augmen-

tation during bone augmentation surgery in the maxillary anterior region, with no considerable effect on the changes in al-
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veolar bone size parameters.
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Fig 1 Surgical procedure of the trapezoidal flap group
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Fig 2 Surgical procedure of the modified triangular flap group
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S/D 2.60£0.73 2.430.40 2.77+0.93 ~0.34+0.77 -0.09, 0.78
PI 1.02+0.37 0.96+0.23 1.09:0.46 20.13+0.34 -0.09, 0.36
RI 0.59:0.08 0.58+0.06 0.61:0.08 20.03+0.08 -0.01, 0.08
. * P<0.001,
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Fig 6 Vascular parameters statistical charts
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Tab 3 Vascular parameters of human gingival after flap surgery
2H 5 Fit ] Vm/ (cm/s) Vmax/ (cm/s) S/D PI RI
A TO 3.08+1.16 4.93+1.77 2.51%0.53 0.99+0.30 0.59+0.08
Tl 3.9242.10 6.60+3.04 2.5240.43 1.09+0.34 0.59+0.07
T2 4.97+1.20 7.63+1.62 2.3240.31 0.86+0.16 0.56+0.05
T3 6.96+2.10 10.74+2.95 2.35+0.64 0.87+0.25 0.55+0.10
T4 8.19+5.79 11.93+7.32 2.40+0.24 0.89+0.13 0.58+0.05
T5 8.41+3.43 13.41+4.99 2.29+0.46 0.85+0.18 0.55+0.07
T6 5.44+1.34 8.49+2.08 2.39+0.28 0.91+0.14 0.58+0.05
FE I TO 3.19+0.87 5.12+1.31 2.35+0.23 0.93+0.13 0.57+0.04
Tl 6.16+2.82 9.91+4.51 2.70+0.51 1.02+0.21 0.62+0.06
T2 6.87£2.36 10.74+2.53 2.55+0.59 0.97+0.27 0.59+0.09
T3 7.56+2.22 11.57+2.67 2.50+0.36 0.96+0.21 0.59+0.06
T4 8.26+2.74 12.61+4.16 2.43+0.50 0.91+0.24 0.57+0.07
T5 8.44+1.70 12.53+2.68 2.24+0.26 0.83+0.13 0.54+0.05
T6 6.39+2.35 10.04+3.38 2.50+0.39 0.96+0.17 0.59+0.07
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Tab 4 Alveolar bone parameter changes

5 2 B S I TH) BETEMEA IR PE
A-EA/mm Tl 3.440.8 3.240.9 0.850
T7 2.9+0.7 3.0+0.8 0.468
T7-T1 -0.6+0.8 -0.2+0.6 0.347
M-EM/mm Tl 4.4+0.8 4.1+0.8 0.390
T7 3.640.3 3.840.9 0.587
T7-T1 -0.9+0.6 -0.30.6 0.075
B-EB/mm Tl 3.640.9 3.6+0.6 0.618
T7 2.340.7 2.6+1.0 0.645
T7-T1 -1.3£0.9 -0.9+0.7 0.303
C-P/mm Tl 3.8+1.5 3.3+1.2 0.449
T7 1.9+0.5 1.9+0.6 1.000
T7-T1 -1.9+1.4 -1.4+13 0.460
P /mm? T1-TO 448+48 418+120 0.521
T7-T0 312£70 304+141 0.884
T7-T1 -136+78 ~114+85 0.601
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