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[Abstract] Objective To evaluate the effect of platelet-rich fibrin (PRF) on alveolar ridge preservation after tooth
extraction. Methods Randomized controlled trials (RCTs) published before August 25, 2020 about the use of PRF af-
ter tooth extraction were searched through the PubMed, Embase, Cochrane Library, HowNet, Wanfang, CBM databases
and clinical trial registration centers in China and the United States. Outcome indicators included in the studies includ-
ed dry socket occurrence, alveolar bone resorption in the horizontal and vertical directions, and the percentage of new
bone. Meta-analysis was conducted with Review Manager Version 5.3 software. Results A total of 706 studies were
retrieved. After screening, 8 studies were analyzed quantitatively. Meta-analysis results showed that PRF could reduce
the absorption of alveolar bone after tooth extraction, which reduced the horizontal bone mass (WMD = -0.71, 95% CI =
=1.11 to —0.32, P < 0.05) and buccal (WMD =-1.38, 95% CI =-1.87 to —0.88, P < 0.05) and lingual sides (WMD =-0.49,
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95% CI=-0.92 to —0.06, P < 0.05) and increased the percentage of new bone (SMD = 1.24, 95% CI = 0.25 to 2.23,
P < 0.05). However, there was no significant difference in preventing the occurrence of dry socket (RD < 0.01, 95% CI =
-0.05 to 0.04, P = 0.95) and reducing bone absorption in the vertical direction of mesial (WMD = -0.11, 95% CI =
=1.17 to 0.95, P = 0.84) and distal (WMD = -0.66, 95% CI =-1.93 to 0.60, P = 0.30) alveolar ridge after tooth extrac-

tion. Conclusion Using PRF alone after tooth extraction can effectively preserve bone mass in the horizontal direction

of the alveolar ridge and the vertical direction of the buccal and lingual sides.

[Key words] platelet-rich fibrin; platelet-concentrate; tooth socket; —alveolar bone absorption; socket preserva-
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Table 1  Characteristics of the included studies

Sex Age Patients Test Control Duration Outcome

Study Year Study type

(female/male)  (mean) (teeth) (number) (number) (weeks) indicator
Hauser™ 2013 RCT 7/10 47 17(17) PRF(9) N(8) 8 D23
Temmerman'®! 2016 RCT 7/15 54 22(44) L-PRF(19) N(21) 12 6]
Suttapreyasri' """ 2013 RCT 5/3 23 8(20) PRF(10) N(10) 8 @3
Canellas'"’ 2019 RCT 27/21 45 48(48) L-PRF (24) N(24) 12 Q@
Clark'” 2018 RCT 22/18 58 20(20) A-PRF(10) N(10) 15 Q@
Liu'"/ 2016 RCT NR 54 34(34) PRF(17) N(17) 9 @3
Girish™®’ 2018 RCT NR 43 30(60) PRF(30) N(30) 24 6]
Alzahrani' "’ 2017 RCT 15/9 38 24(24) PRF(14) N(14) 8 @
Ivanova' "’ 2019 RCT NR 42 35(35) A-PRF(23) N(12) 16 Q@
Ning''*! 2018 RCT 8/12 19 20(40) PRF(20) N(20) 2 (D)
Marenzi'”’ 2015 RCT 9/17 54 26(108) PRF(54) N(54) 3 ®

RCT: randomized controlled trial; NR: not reported; L-PRF: leukocyte and platelet-rich fibrin; A-PRF: advanced platelet-rich fibrin; N: Natural healing;

@: alveolar osteitis; @): horizontal bone resorption; @): vertical boneresorption; @: the percentage of new bone tissue
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Experimental Control Risk Difference Risk Difference

Study or Subgroup  Events  Total Events Total Weight M-H. Fixed. 95% Cl M-H, Fixed, 95% CI

Hauser 2013 1 9 1 8 103% -0.01[-0.32,0.29

Marenzi 2015 0 54 0 54 655% 0.00[-0.04,0.04

Ning weimin 2018 0 20 0 20 243% 0.00[-0.09,0.09

Total (95% Cl) 83 82 100.0% -0.00 [-0.05, 0.04]

Total events 1 1

Heterogeneity: Chi#= 0.01, df= 2 (P = 0.99); F= 0%
Testfor overall effect: Z = 0.06 (P = 0.95)

1 -0.5 0 0.5 1
Favours [experimental] Favours [control]

Figure 3 Meta-analysis of the studies evaluating the incidence of alveolar osteitis after tooth extraction
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Heterogeneity: Chi*= 0.30, df=1 (P = 0.58); F= 0% L 1 . $ 1

Test for overall effect: Z= 3.56 (P = 0.0004)
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Figure 4 Meta-analysis of alveolar ridge horizontal bone resorption after tooth extraction
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Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
1.2.1 buccal
Canellas 2019 0.07 0.77 24 1.39 1.28 24 296% -1.32[-1.92,-0.72) s
Temmerman 2016 01 16 19 18 1.2 21 135% -1.50[-2.38,-0.62) .
Subtotal (95% CI) 43 45 43.1% -1.38[-1.87,-0.88] >

Heterogeneity: Chi#= 0.11, df= 1 (P = 0.74); F= 0%
Test for overall efiect: Z= 5.45 (P < 0.00001)

1.2.2 lingual

Canellas 2019 067 08 24 124 115 24 31.0% -0.57[1.15, 0.01] —a—
Temmerman 2016 03 12 19 07 08 21 259% -0.40[-1.04,0.24] —
Subtotal (95% Cl) 43 45 56.9% -0.49 [-0.92,-0.06] >

Heterogeneity: Chi*=0.15, df=1 (P = 0.70); F= 0%
Test for overall effect: Z= 2.24 (P = 0.03)

Total (95% Cl) 86 90 100.0% -0.87 [-1.20,-0.55] R4
Heterogeneity: Chi*= 7.22, df= 3 (P = 0.07); F= 58% + 3 2 1 t
Test for overall effect: Z= 5.27 (P < 0.00001) .
Testfor subaroun differences: Chi*= 6.96. df= 1 (P = 0.008). IF= 85.6% Fitvours [papermarisN " Favgurs{coriol
Figure 5 Meta-analysis of vertical bone resorption in the lingual and buccal alveolar ridges after tooth extraction
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Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.1.1 mesial
Hauser 2013 1.21 04 3 077 047 3 241% 0.44 [-0.05, 0.93] [
Suttapreyasri 2013 222 015 10 286 065 10 248% -0.64[1.05-0.23] e
Subtotal (95% CI) 13 13 489% -0.11[-1.17,0.95] —eaafEne-
Heterogeneity: Tau®= 0.53; Chi*=10.85, df=1 (P = 0.0010); F=91%
Test for overall effect: Z=0.20 (P = 0.84)
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Hauser 2013 076 0.25 3 207 018 3 254% -1.31[1.66,-0.96] T
Suttapreyasri 2013 208 009 10 21 05 10 257% -0.02[0.33,0.29 %00
Subtotal (95% CI) 13 13 51.1% -0.66[-1.93, 0.60] ——cagEERe——
Heterogeneity: Tau®= 0.80; Chi*= 28.97, df=1 (P < 0.00001); F=97%
Test for overall effect: Z=1.03 (P = 0.30)
Total (95% CI) 26 26 100.0% -0.39[-1.13,0.34] q
Heterogeneity: Tau®= 0.52; Chi*= 43.93, df= 3 (P < 0.00001); F=93% i‘ -2 0 i i

Test for overall effect: Z=1.05 (P = 0.30)

Test for subaroun differences: Chi*= 0.43. df=1 (P = 0.51). F= 0% Eagurs {aparimarntal ‘Fimoues Eanisof

Figure 6 Meta-analysis of vertical bone resorption in the mesial and distal alveolar ridges after tooth extraction
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Figure 7 Meta-analysis of the percentage of new bone tissue after tooth extraction
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