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[Abstract] Objective To evaluate the effect of platelet-rich fibrin (PRF) on orthodontic tooth movement (OTM) and

to provide a basis for clinical application. Methods Literature searches were conducted in 7 electronic databases sup-
plemented with a hand search. Randomized controlled trials focusing on OTM with PRF were included. The risk of bias
was assessed by the Cochrane tool. Finally, due to the heterogeneity of patient clinical characteristics and research meth-
ods, the results in every study were qualitatively described. Results Six studies were included. Five studies were split-
mouth designs, and 1 was a two-arm parallel design. Two studies used leukocyte- and platelet-rich fibrin, while the other
4 used injectable PRF. The risk of bias of 3 studies was graded as “Some concerns”, and 3 were graded as “Low risk”.
The trials lasted from 4 weeks to 5 months. Four studies supported that PRF could accelerate OTM, 1 study demonstrat-
ed that PRF had no effect on OTM, and 1 study reported that PRF decreased OTM. There is moderate-quality evidence
that PRF accelerates OTM in the first 3 months after application, while low-quality evidence supports that PRF loses its
tooth - acceleration effect after 4 months. Conclusion Limited clinical evidence suggests that PRE could accelerate
OTM in the early stages, but its long-term effect needs clarification.
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Figure 1  Flow-chart diagram of literature selection
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Table 1  Characteristics of included studies

Sampl Gend. G Orthodonti
Study Country  Study design a:?:;e (mal;rfleljlrale) Agelyear Malocclusion (PRF/rztl)lrll)lrol) Trial duration focr)c;)/r; 1c
Tehranchi 2018*  Iran split-mouth 8 5:3 17.37(12-25) NR 8:8 16 weeks NR
Pacheco 2020"”  Brazil split-mouth 17 5:12 33(20-45) Angle Class [ (14) 17:17 5 months 150
Angle Class Il Division 1(3)
Karei 2021 Turkey split-mouth 12 5:7 16.45 +0.27 Angle Class Il 12:12 12 weeks 150
Erdur 2021™ Turkey split-mouth 20 8:12 214+29 Angle Class Il Division 1 20:20 12 weeks 150
Karakasli 2021""  Turkey two-arm parallel 40 17:23 20.7 + 1.45 Angle Class 1I Division 1 20:20 4 weeks 150
Zeitounlouian Syria split-mouth 21 6:15 20.85 +3.85 Angle Class I Division 1 21:21 5 months 150
2021
PRF ti PRF d Measurement
Study PRF type preparation PRF application method PRF time oage casuremen Measurement time Results
method /mL method
Tehranchi 2018 L-PRF plot 2 700 t/min, Tooth extraction socket; 0 day NR Space closure; 0,2,4,6,8,10, L-PRF > control
12 min filling and sutured plaster cast 12, 14, 16 weeks
Pacheco 2020 L-PRF 2700 r/min, Tooth extraction socket; =15 days NR Canine distalization; 0, 5 months L-PRF < control
membrane 14 min filling and sutured intraoral

Karci 2021 Injectable 800 r/min, Canine buccal, palatal, distal 0,4, 0.7 Space closure, 0,2,4,6,8,10, i-PRF > control

PRF 3 min attached gingiva; submucosal 8 weeks canine distalization; 12 weeks

injection digital oral scan
modal

Erdur 2021 Injectable 700 t/min , Canine distobuccal and 0,2 weeks 4 Canine distalization; 0, 1, 4, 8, 12 weeks i-PRF > control

PRF 3 min distopalatal sites; plaster cast

intraligamental injection

Karakasli 2021""  Tnjectable 700 r/min, Incisor ; intraligamental 0,2 weeks 2-3 Lateral incisor re- 0, 1,2, 3,4 weeks i-PRF > control

PRF 3 min injection traction; plaster cast
Zeitounlouian Injectable 700 r/min, Tooth extraction socket buccal 0,1 months 3 Canine distalization; 0,1,2,3,4, i-PRF=control
2021 PRF 3 min and palatal attached gingiva ; plaster cast 5 months

submucosal injection

PRF : platelet-rich fibrin ; i-PRF : injectable platelet-rich fibrin ; L-PRF : leukocyte- and platelet-rich fibrin ; NR : not reported

R2 AT i Aoy XU

Table 2 Risk of bias assessment of included studies

Study Randomization process  Intended interventions ~ Missing outcome data  Outcome measurement ~ Selected reported result ~ Overall assessment
Tehranchi 2018 Low Some concerns Low Low Some concerns Some concerns
Pacheco 2020 Low Low Low Some concerns Some concerns Some concerns
Karei 2020 Low Low Low Low Low Low

Erdur 2021 Low Low Low Some concerns Low Some concerns
Karakasli 2021 Low Low Low Low Low Low
Zeitounlouian 2021™' Low Low Low Low Low Low

R XSRS A 22 5 Al B AR R AR A
FFAIE 45 R D S A I R R O R A O, S Ak, i
PRF B 38 77 12 L HII [R)RISR) A 5T
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1 0 126 2 00T R 2 TR 25 R 2 15 B8 g L i A
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TR gl S /N T IR X BB RIS A5 SRR
7 IE W ] PRE 30, 28 2% glde Bt , 4% i 42
ik — Bt fa) 5, ) PRF 20 FOGE B8 21 09 2F % 5l i
FEWI A T 225, B8 2l ] PRF 2 19 °F 14 4% 2l i
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Table 3 Effect of PRF on orthodontic tooth movement X s
Overall time Study n PRF group Control group Mean difference (95% CI) P
0-1 week Erdur " 20 0.73 £ 0.11 0.35 £ 0.08 - 0.001
Karakasli """ 40 0.14 + 0.03 0.08 + 0.02 - 0.001
0-1 month Karakasli """ 40 0.50 = 0.11 0.30 + 0.06 - 0.001
Zeitounlouian'™ 21 0.92 + 0.56 1.25 £ 0.99 -0.33(-0.80,0.13) 0.157
0-3 months Karci " 12 2.83 £0.21 2.04 £0.22 - 0.011
Erdur 20 6.06 + 0.29 3.89 £ 0.34 - 0.001
0-4 months Tehranchi®” 8 6.65 + 0.83 6.76 + 0.76 - 0.006
0-5 months Zeitounlouian' 21 3.90 + 1.36 394 +1.12 (-0.83,0.75) 0.918
PRF : platelet-rich rich fibrin
R4 PRF XS IEW2FF% 3 3£ 1 52 0
Table 4  Effect of PRF on orthodontic tooth movement rate xEs
Overall time/month Study n PRF group Control group Mean difference (95% CI) P
0-1 Karakasli'"” 40 0.50 + 0.11 0.30 + 0.06 - 0.001
Zeitounlouian " 21 0.92 + 0.56 1.25 + 0.99 -0.33(-0.80, 0.13) 0.157
1-2 Erdur™ 20 1.90 = 0.10 1.23 +0.12 - 0.001
Zeitounlouian'"” 21 1.40 = 0.83 0.97 £ 0.61 0.43(0.08, 0.78) 0.018
2-3 Erdur™ 20 1.88 £0.11 1.23 £ 0.13 - 0.001
Zeitounlouian™ 21 1.46 £ 0.56 1.13 £ 0.60 0.33(-0.02, 0.68) 0.067
34 Zeitounlouian"” 21 1.14 £ 0.87 0.86 £ 0.71 0.28(-0.72, 1.27) 0.533
4-5 Zeitounlouian'! 21 0.68 = 0.55 1.23 £0.13 -0.55(-1.39, 1.04) 0.299
PRF: platelet-rich rich fibrin
UAf ] PRY 833 4 4~ A 5 PRE 2358 AR HE 658 2] Vidigal MTC, Mesquita CM, De Oliveira MN, et al. Impacts of us-
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