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Criteria for assessment of risk of bias for the included studies 

The recommendation of the Cochrane collaboration group for randomized trials (Higgins et al., 2011) were 

utilized to assess the risk of bias of the included studies. This method includes the evaluation of the 

following 7 domains: 

1. Random sequence generation. Selection bias (biased allocation to interventions) due to inadequate 

generation of a randomized sequence). 

2. Allocation concealment. Selection bias (biased allocation to interventions) due to inadequate 

concealment of allocations prior to assignment. 

3. Blinding of participants and personnel. Performance bias due to knowledge of the allocated 

interventions by participants and personnel during the study. 

4. Blinding of outcome assessment. Detection bias due to knowledge of the allocated interventions 

by outcome assessors. 

5. Incomplete outcome data addresses. Attrition bias due to amount, nature or handling of incomplete 

outcome data. 

6. Selective reporting. Reporting bias due to selective outcome reporting. 

7. Other bias. Bias due to problems not covered elsewhere in the table. 

The risk of bias in each domain was be rated as low, unclear or high.  

The overall risk of bias was categorized as follows: 

• Low (plausible bias unlikely to seriously affect the results) if a study provided detailed information 

on the above parameters 

• Unclear (plausible bias that raises some doubts about the results) if one or more domains were at 

unclear risk of bias 

• High (plausible bias that seriously weakens confidence in the results) if one or more domains were 

at high risk of bias.  
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Supplementary Table 1. Levels of certainty in the body of evidence. 

 

Level of Certainty 

in Effect Estimate 
Description 

High  

 

The body of evidence usually includes consistent results from well-designed, well-conducted 
studies in representative populations. This conclusion is unlikely to be strongly affected by the 
results of future studies.  

This statement is strongly supported by the best available evidence.  

Moderate  

 

As more information becomes available, the magnitude or direction of the observed effect 
could change, and this change could be large enough to alter the conclusion.  
This statement is based on preliminary determination from the current best available evidence, but 
confidence in the estimate is constrained by one or more factors, such as:  

1. • The limited number or size of studies 
2. • Plausible bias that raises some doubt about the results 
3. • Inconsistency of findings across individual studies 
4. • Imprecision in the summary estimate 
5. • Limited applicability due to the populations of interest 
6. • Evidence of publication bias, or  
7. • Lack of coherence in the chain of evidence.  

Low  

 

More information could allow a reliable estimation of effects on health outcomes.  

The available evidence is insufficient to support the statement, or the statement is based on 
extrapolation from the best available evidence. Evidence is insufficient or the reliability of estimated 
effects is limited by factors such as:  

1. • The limited number or size of studies 
2. • Plausible bias that seriously weakens confidence in the results 
3. • Inconsistency of findings across individual studies 
4. • Imprecision in the summary estimate 
5. • Gaps in the chain of evidence 
6. • Findings not applicable to the populations of interest  
7. • Evidence of publication bias, or  
8. • A lack of information on important health outcomes.  
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Supplementary Table 2. Balancing level of certainty in the benefit estimate (i.e., test over control therapy) 

with potential for harm. 

 

 

Level of 

Certainty 

Net benefit rating 

Clinical benefits 

outweigh potential 

harms 

Modest or uncertain additional clinical benefits 

outweigh potential harms or benefits balanced 

with potential harms 

No clinical benefits or 

potential harms outweigh 

benefits 

High Strong In favor Against 

Moderate In favor Weak Against 

Low Expert opinion 

for/supports 

Expert opinion for/supports or Expert opinion 

questions the use 

Expert opinion against 
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Supplementary Table 3. Definitions for the strength and direction of clinical recommendation.  

Recommendation strength Definition 

Strong Evidence strongly supports the recommendation of this intervention 

In favor Evidence favors the recommendation of this intervention 

Weak 
Evidence suggests recommending this intervention after other alternatives have been 

considered 

Expert opinion for/supports 
Evidence is lacking; the level of certainty is low. Expert opinion guides the 

recommendation of this intervention. 

Expert opinion questions the use 
Evidence is lacking; the level of certainty is low. Expert opinion questions the 

recommendation of this intervention. 

Expert opinion against 
Evidence is lacking; the level of certainty is low. Expert opinion suggests not 

recommending this intervention. 

Against Evidence suggests not recommending this intervention (ineffective or harmful). 

 

 



 8 

Supplementary Table 4. Reference and the reason for the excluded articles. 

 

Reason for exclusion Reference 

Study arm(s) with less than 10 patients 

(N=12) 

(Bajaj et al., 2017; Howell et al., 1997; Ouyang & Qiao, 2006; Ridgway, 

Mellonig, & Cochran, 2008; Rodrigues, Acharya, & Thakur, 2011; Sculean, 

Donos, Windisch, et al., 1999; Sculean, Windisch, Keglevich, & Gera, 2005; 

Suchetha et al., 2015; Thakare & Deo, 2012; Vandana, Shah, & Prakash, 2004; 

Windisch et al., 2002; Yassibag-Berkman, Tuncer, Subasioglu, & Kantarci, 

2007) 

No biologics (N=4) 
(Alzahrani, 2017; Dhote, Charde, Bhongade, & Rao, 2015; Gamal, Abdel-

Ghaffar, & Iacono, 2016; Sculean, Schwarz, et al., 2007) 

non-RCTs (N=3) 

(Corbella, Alberti, Calciolari, Taschieri, & Francetti, 2019; Parashis, 

Andronikaki-Faldami, & Tsiklakis, 2004; Rosamma Joseph, Raghunath, & 

Sharma, 2012) 

Biologics + GTR with non-absorbable 

barrier membranes (N=2) 
(Döri et al., 2007b; Döri, Huszár, et al., 2008) 

Suprabony defects (N=2) (Iorio-Siciliano et al., 2021; Kizildağ, Çiçek, Arabaci, & Köse, 2018) 

Outcomes of different approaches pooled 

together (N=2) 
(Eickholz et al., 2014; Rollke et al., 2012) 

Outcomes of interest not reported (N=1) (Joshi, Padhye, & Gupta, 2019) 

Unclear methodology and/or missing data 

(N=1) 
(Yajamanya et al., 2017) 

Endo-perio lesions (N=1) (Ustaoğlu, Uğur Aydin, & Özelçi, 2020) 

Animal study (N=1) (Cochran et al., 2003) 

Legend. GTR: guided tissue regeneration; RCT: randomized controlled trial.
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Supplementary Table 5. Study characteristics. 

Publication, 
reference Centers Setting RCT design Geographic 

location Age Inclusion 
of smokers 

Patients (N)†, 
Females (%) Funding 

(Abu-Ta'a, 2016) 1 Univ. Parallel-arm Asia 
60 (G1),  

57 (G2) 
No 20, 35 No 

(Agarwal & 
Gupta, 2014) 1 Univ. Split-mouth Asia NR No 24, 41.7 No 

(Agarwal, Gupta, 
& Jain, 2016) 1 Univ. Parallel-arm Asia 52 No 15, 33.3 No 

(Agrali Ö, Kuru, 
Yarat, & Kuru, 

2016) 
1 Univ. Parallel-arm Asia 44.2 No NR, 50 No 

(Agrawal, 
Chandran, & 
Nadig, 2017) 

1 Univ. Parallel-arm Asia NR No 

14, NR (G1), 

14, NR (G2), 

12, NR (G3) 

No 

(Ahmad, Tewari, 
Narula, Sharma, 
& Tanwar, 2019) 

1 Univ. Parallel-arm Asia 
33.1 (G1),  

37.8 (G2) 
No 

16, 56.3 (G1), 

16, 62.5 (G2) 
No 

(Aimetti, 
Ferrarotti, 
Mariani, & 

Romano, 2017) 

1 Univ. Parallel-arm Europe 
42.2 (G1), 

44.3 
(G2)* 

No 
15, 53.3 (G1), 

15, 66.7 (G2)* 
No 

(Ajwani et al., 
2015) 1 Univ. Split-mouth Asia 30.5 No 20, 50 No 

(Al Machot, 
Hoffmann, 

Lorenz, Khalili, 
& Noack, 2014) 

1 Univ. Parallel-arm Europe 
50.9 (G1), 

51.8 (G2) 
Yes 

19, 36.8 (G1),  

19, 57.9 (G2) 
No 

(Aslan, Buduneli, 
& Cortellini, 

2020) 
1 Priv. 

Practice Parallel-arm Asia 
44.9 (G1), 

43.9 (G2) 
No 

15, 66.7 (G1), 

15, 53.3 (G2) 
No 

(Aspriello, 
Ferrante, Rubini, 
& Piemontese, 

2011) 

1 Univ. Parallel-arm Europe 
56.6 (G1), 

55.4 (G2) 
No 

28, 64.3 (G1),  

28, 57.1 (G2) 
No 

(Atchuta et al., 
2020) 1 Univ. Parallel-arm Asia NR No 13, NR No 

(Aydemir Turkal, 
Demirer, Dolgun, 
& Keceli, 2016) 

1 Univ. Split-mouth Asia 38.5 No 25, 50 No 

(Bahammam & 
Attia, 2021) 1 Univ. Parallel-arm Asia NR No 15, 45 No 
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(Bansal & Bharti, 
2013) 1 Univ. Split-mouth Asia NR No 10, NR No 

(Bhutda & Deo, 
2013) 1 Univ. Split-mouth Asia 40.7 No 15, NR No 

(Bodhare, Kolte, 
Kolte, & Shirke, 

2019) 
1 Univ. Split-mouth Asia 35.9 No 20, 45 No 

(Bokan, Bill, & 
Schlagenhauf, 

2006) 
1 NR Parallel-arm Europe 

56.6 (G1),  

59.7 (G2), 

55 (G3) 

Yes 

19, 52.6 (G1),  

19, 57.9 (G2), 

18, 50 (G3) 

NR 

(Bratthall et al., 
2001) 6 

Univ. 
and 
Priv. 

Practice 

Split-mouth Europe 50 Yes 88, 44.3 NR 

(Camargo et al., 
2001) 1 Univ. Split-mouth North 

America 42 Yes 24, NR NR 

(Camargo et al., 
2005) 1 Univ. Split-mouth North 

America 41 Yes 28, 42.9 NR 

(Chadwick, Mills, 
& Mealey, 2016) 1 Univ. Parallel-arm North 

America 54.9 Yes 
17, NR (G1), 

19, NR (G2) 
No 

(Chambrone et 
al., 2007) 1 Univ. Split-mouth South 

America NR Yes 13, 76.9 No 

(Chambrone et 
al., 2010) 1 Univ. Split-mouth South 

America 38 Yes 10, 80 No 

(Chandradas, 
Ravindra, 

Rangaraju, Jain, 
& Dasappa, 

2016) 

1 Univ. Parallel-arm Asia 

42.5 (G1), 

43.7 (G2), 

47 (G3) 

No 12, 50 No 

(Chatterjee et al., 
2017) 1 Univ. Parallel-arm Asia NR No NR, NR No 

(Cortellini & 
Tonetti, 2011) 1 Priv. 

Practice Parallel-arm Europe 

48.9 (G1), 

47.2 (G2), 

53.5 (G3) 

Yes 

15, 40 (G1), 

15, 53.3 (G2), 

15, 46.7 (G3) 

No 

(Crea, Dassatti, 
Hoffmann, 

Zafiropoulos, & 
Deli, 2008) 

1 Univ. Parallel-arm Europe 
46 (G1), 

45.6 (G2) 
No 

19, 42.1 (G1), 

20, 50 (G2) 
No 

(De Leonardis & 
Paolantonio, 

2013) 
1 Priv. 

Practice Split-mouth Europe 45.3 No 34, 71.4 No 

(Demir, Sengün, 
& Berberoğlu, 

2007) 
1 Univ. Parallel-arm Asia 

37.9 (G1), 

34.1 (G2) 
Yes 

15, 53.3 (G1), 

14, 57.1 (G2) 
No 
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(Dilsiz, Canakci, 
& Aydin, 2010) 1 Univ. Split-mouth Asia 39.2 No 21, 57.1 No 

(Döri, Arweiler, 
Gera, & Sculean, 

2005) 
1 Univ. Parallel-arm Europe NR Yes 12, 66.7 NR 

(Döri et al., 
2007a) 1 Univ. Parallel-arm Europe NR Yes 15, 53.3 No 

(Döri, 
Nikolidakis, et 

al., 2008) 
1 Univ. Parallel-arm Europe NR No 13, 53.8 No 

(Döri et al., 2009) 1 Univ. Parallel-arm Europe NR No 15, 70 No 

(Döri, Arweiler, 
Húszár, et al., 

2013) 
1 Univ. Parallel-arm Europe NR No 12, 54.2 No 

(Döri, Arweiler, 
Szántó, et al., 

2013) 
1 Univ. Parallel-arm Europe NR Yes 11, 68.2 No 

(Elbehwashy, 
Hosny, Elfana, 

Nawar, & Fawzy 
El-Sayed, 2021) 

1 Univ. Parallel-arm Africa 
32 (G1), 

28.2 (G2) 
No 

10, 80 (G1), 

10, 90 (G2) 
No 

(Elgendy & Abo 
Shady, 2015) 1 Univ. Parallel-arm Africa 

44.3 (G1), 

39.7 (G2) 
Yes 20, NR No 

(Fickl, Thalmair, 
Kebschull, Böhm, 
& Wachtel, 2009) 

1 Priv. 
Practice Split-mouth Europe 46.1 Yes 19, 68 No 

(Fileto 
Mazzonetto et al., 

2021) 
2 Univ. Parallel-arm South 

America 

32.3 (G1), 

32 (G2), 

51.8 (G3) 

No 

20, 85 (G1), 

20, 75 (G2), 

20, 45 (G3) 

No 

(Francetti, Del 
Fabbro, Basso, 

Testori, & 
Weinstein, 2004) 

1 Univ. Parallel-arm Europe 46.5 Yes 12, 54.2 NR 

(Francetti et al., 
2005) 17 

Univ. 
and 
Priv. 

Practice 

Parallel-arm Europe 
59 (G1), 

54.3 (G2) 
No 

64, 59 (G1), 

46, 54.3 (G2) 
Yes 

(Froum, 
Weinberg, 

Rosenberg, & 
Tarnow, 2001) 

1 Univ. Split-mouth North 
America 45.5 Yes 23, NR NR 

(Galav et al., 
2016) 1 Univ. Parallel-arm Asia NR No 10, NR No 
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(Gamal, Abdel 
Ghaffar, & 

Alghezwy, 2016) 
1 Univ. Parallel-arm Africa 36.9 No 10, 30 No 

(Ghezzi, 
Ferrantino, 
Bernardini, 
Lencioni, & 

Masiero, 2016) 

1 Priv. 
Practice Parallel-arm Europe 

56 (G1), 

52.9 (G2) 
Yes 

10, 50 (G1), 

10, 60 (G2) 
No 

(Grusovin & 
Esposito, 2009) 1 Priv. 

Practice Parallel-arm Europe 
52.3 (G1), 

51.5 (G2) 
Yes 

15, 46.7 (G1), 

15, 60 (G2) 
No 

(Guida et al., 
2007) 1 Univ. Parallel-arm Europe 

44.1 (G1), 

48.4 (G2) 
Yes 

14, 50 (G1), 

13, 53.8 (G2) 
No 

(Gupta et al., 
2014) 1 Univ. Parallel-arm Asia NR No 15, 50 NR 

(Gurinsky, Mills, 
& Mellonig, 

2004) 
1 Univ. Parallel-arm North 

America 
52 (G1), 

47 (G2) 
NR 20, 57.5 No 

(Hanna, Trejo, & 
Weltman, 2004) 1 Univ. Split-mouth North 

America NR Yes 13, 61.5 NR 

(Harnack et al., 
2009) 1 Univ. Split-mouth Europe NR Yes 22, NR Yes 

(Hassan, Alagl, & 
Abdel-Hady, 

2012) 
1 Univ. Split-mouth Asia 41.4 No 12, 58.3 No 

(Hazari et al., 
2021) 1 Univ. Parallel-arm Asia NR No 10, NR No 

(Heijl, Heden, 
Svärdström, & 
Ostgren, 1997) 

3 NR Split-mouth Europe 48 Yes 33, 78.8 Yes 

(Hoffmann, Al-
Machot, Meyle, 
Jervøe-Storm, & 

Jepsen, 2016) 

5 

Univ. 
and 
Priv. 

Practice 

Parallel-arm Europe 
47.5 (G1), 

47.2 (G2) 
Yes 

15, 53.3 (G1), 

15, 60 (G2) 
Yes 

(Hoidal et al., 
2008) 1 Univ. Parallel-arm North 

America 
54 (G1), 

49 (G2) 
Yes 

NR, 40.6 (G1), 

NR, 40.6 (G2) 
Yes 

(Ilgenli, Dundar, 
& Kal, 2007) 1 Univ. Parallel-arm Asia NR Yes 

8, 62.5 (G1), 

14, 57.1 (G2) 
NR 

(Iorio Siciliano et 
al., 2011) 1 Univ. Parallel-arm Europe 

45.1 (G1), 

44.4 (G2) 
No 

20, 45 (G1), 

20, 60 (G2) 
No 

(Iorio-Siciliano et 
al., 2014) 1 Univ. Parallel-arm Europe 

44.5 (G1), 

44.3 (G2) 
No 

20, 45 (G1), 

20, 65 (G2) 
No 

(Jalaluddin et al., 
2017) 1 Univ. Split-mouth Asia NR No 10, 40 No 
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(Jalaluddin et al., 
2018) 1 Univ. Parallel-arm Asia 35 NR 10, 40 NR 

(Jayakumar et al., 
2011) 3 Univ. Parallel-arm Asia 

30.9 (G1), 

32.6 (G2) 
Yes 

27, 55.6 (G1), 

27, 51.9 (G2) 
No 

(Jepsen et al., 
2008) 5 

Univ. 
and 
Priv. 

Practice 

Parallel-arm Europe 
46.2 (G1), 

47.5 (G2) 
Yes 

35, 4 (G1), 

38, 23.7 (G2) 
Yes 

(Kanoriya, 
Pradeep, Singhal, 

Garg, & 
Guruprasad, 

2016) 

1 Univ. Parallel-arm Asia 

40.6 (G1), 

39.6 (G2), 

40.7 (G3) 

No 

30, 53.3 (G1), 

30, 50 (G2), 

30, 53.3 (G3) 

No 

(Kaushick, 
Jayakumar, 

Padmalatha, & 
Varghese, 2011) 

1 Univ. Split-mouth Asia NR No 10, NR No 

(Kavyamala, G, 
Dwarakanath, & 
Anudeep, 2019) 

1 Univ. Split-mouth Asia 35.5 No 12, 33.3 No 

(Keles, 
Cetinkaya, 
Albayrak, 

Koprulu, & 
Acikgoz, 2006) 

1 Univ. Split-mouth Asia 39.1 Yes 15, 46.7 NR 

(Khosropanah, 
Shahidi, Basri, & 
Houshyar, 2015) 

1 Univ. Split-mouth Asia 45 No 12, 58.3 No 

(Kitamura et al., 
2016) (Part A) 24 Univ. Parallel-arm Asia 

53 (G1), 

54.2 
(G2)* 

Yes 
99, NR (G1), 

205, NR (G2)* 
Yes 

(Kitamura et al., 
2016) (Part B) 15 Univ. Parallel-arm Asia 

55.2 (G1), 

54.8 (G2), 

56.3 
(G3)* 

Yes 

43, NR (G1), 

109, NR (G2), 

108, NR (G3)* 

Yes 

(Kuru, Yilmaz, 
Argin, & Noyan, 

2006) 
1 Univ. Parallel-arm Asia 44.7 NR 

10, NR (G1), 

13, NR (G2) 
NR 

(J. Y. Lee et al., 
2017) 1 Univ. Parallel-arm Asia 

50.9 (G1), 

43.6 (G2) 
NR 

16, 31.3 (G1), 

16, 43.8 (G2) 
No 

(J. H. Lee, Kim, 
& Jeong, 2020) 1 Univ. Parallel-arm Asia 

55.9 (G1), 

53.4 (G2) 
Yes 

22, 45.5 (G1), 

20, 53.4 (G2) 
No 

(Leknes, 
Andersen, Bøe, 

Skavland, & 
Albandar, 2009) 

1 Univ. Split-mouth Europe 52.5 Yes 13, 61.5 No 
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(Lekovic et al., 
2000) 1 NR Split-mouth NR 39 Yes 21, 61.9 No 

(Lekovic et al., 
2001) 1 NR Split-mouth NR 45 Yes 23, 43.5 NR 

(Lekovic, 
Camargo, 

Weinlaender, 
Vasilic, & 

Kenney, 2002) 

1 NR Split-mouth NR 40 Yes 21, 28.6 NR 

(Lekovic et al., 
2012) 1 Univ. Split-mouth Europe 44 No 17 No 

(Liu, Huang, 
Chen, Han, & 
Ouyang, 2021) 

1 Univ. Split-mouth Asia 36 No 14 No 

(Losada, 
González, Garcia, 
Santos, & Nart, 

2017) 

1 Univ. Parallel Europe 
50.2 (G1),  

54.9 (G2) 
Yes 

25, 44 (G1),  

21, 28.6 (G2) 
NR 

(Markou et al., 
2009) 1 Univ. Split-mouth Europe 52.1 Yes 24 NR 

(Maroo & 
Murthy, 2014) 1 Univ. Split-mouth Asia 38.4 No 15 Yes 

(Martande et al., 
2016) 1 Univ. Parallel Asia 37.6 No 90 Yes 

(Mathur, Bains, 
Gupta, Jhingran, 
& Singh, 2015) 

1 Univ. Parallel Asia 39.7 No 25 No 

(Meyle et al., 
2011) 5 

Univ. 
and 
Priv. 

Practice 

Parallel Europe 46.9 No 
38, NR (G1),  

35, NR (G2) 
Yes 

(Minabe et al., 
2002) 6 Priv. 

Practice Parallel Asia 

51 (G1), 

53 (G2), 

48 (G3) 

Yes 

21, 57.1 (G1),  

17, 58.8 (G2),  

23, 47.8 (G3) 

NR 

(Mishra, Avula, 
Pathakota, & 
Avula, 2013) 

1 Univ. Parallel Asia NR No 22, 50 No 

(Moreno 
Rodriguez & 

Ortiz Ruiz, 2021) 
1 Priv. 

Practice Parallel Europe 
46.5 (G1), 

 50.3 (G2) 
No 

12, 50 (G1),  

12, 25 (G2) 
No 

(Naqvi et al., 
2017) 1 Univ. Split-mouth Asia NR No 10, 30 No 

(Nevins et al., 
2005) 11 Univ. 

and 
Parallel North 

America 
49.4 (G1),  

50.4 (G2),  
Yes 177, 40 Yes 
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Priv. 
Practice 

52.8 (G3) 

(Nevins et al., 
2013) 6 

Univ. 
and 
Priv. 

Practice 

Parallel North 
America 

49.4 (G1),  

50.4 (G2),  

52.8 (G3) 

Yes 

45, NR (G1),  

43, NR (G2),  

43, NR (G3) 

Yes 

(Ogihara & 
Tarnow, 2014) 1 Priv. 

Practice Parallel Asia 

53 (G1),  

56 (G2),  

54 (G3) 

No 

21, 73.9 (G1),  

23, 82.6 (G2),  

23, 82.6 (G3) 

No 

(Ogihara & 
Wang, 2010) 1 Priv. 

Practice Parallel Asia 
50.5 (G1),  

55.6 (G2) 
No 

24, 83.3 (G1),  

23, 82.6 (G2) 
No 

(Okuda et al., 
2000) 1 Univ. Split-mouth Asia 56 No 16 No 

(Okuda et al., 
2005) 1 Univ. Parallel Asia 

54.7 (G1), 

 56.4 (G2) 
No 

35, 80 (G1),  

35, 60 (G2) 
No 

(Ozcelik, Cenk 
Haytac, & 

Seydaoglu, 2008) 
1 Univ. Split-mouth Asia NR No 22, 45.5 No 

(Ozdemir & 
Okte, 2012) 1 Univ. Split-mouth Asia 48.9 No 14, 64.3 No 

(Panda et al., 
2016) 1 Univ. Split-mouth Asia 39.2 No 16, 44.4 NR 

(Paolantonio et 
al., 2020) 1 Univ. Parallel Europe 53 No 44, 31.8 No 

(Patel, Gaekwad, 
Gujjari, & S, 

2017) 
1 Univ. Split-mouth Asia 44 No 13, 69.2 NR 

(Pavani et al., 
2021) 1 Univ. Parallel Asia NR Yes 30, NR No 

(Pham, 2021) 1 Univ. Split-mouth Asia 47.9 No 30, 26.7 No 

(Piemontese, 
Aspriello, Rubini, 

Ferrante, & 
Procaccini, 2008) 

1 Univ. Parallel Europe NR No 60, 48.3 No 

(Pietruska et al., 
2012) 1 Univ. Parallel Europe NR No 24, 66.7 No 

(Pilloni et al., 
2021) 1 Univ. Parallel Europe 

41.8 (G1),  

41.2 (G2) 
No 

16, 56.3 (G1), 

 16, 50 (G2) 
No 

(Pontoriero, 
Wennstrom, & 
Lindhe, 1999) 

1 Univ. Split-mouth Europe NR NR 40, NR NR 
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(Pradeep, Shetty, 
Garg, & Pai, 

2009) 
1 Univ. Split-mouth Asia 34.3 No 14, 42.9 No 

(Pradeep et al., 
2012) 1 Univ. Parallel Asia 36.8 No 50, 50 No 

(Pradeep et al., 
2015) 1 Univ. Parallel Asia NR No 120, 50 No 

(Pradeep, Garg, 
Kanoriya, & 

Singhal, 2016) 
1 Univ. Parallel Asia NR No 90, 50 No 

(Pradeep, Bajaj, 
Rao, Agarwal, & 

Naik, 2017) 
1 Univ. Parallel Asia 39.7 No 57, 45.2 No 

(Ragghianti 
Zangrando et al., 

2014) 
1 Univ. Split-mouth South 

America 38.8 Yes 10, 80 No 

(Ravi, 
Malaiappan, 
Varghese, 

Jayakumar, & 
Prakasam, 2017) 

1 Univ. Split-mouth Asia 43.3 No 12, 64.3 No 

(Ribeiro, Casarin, 
Júnior, Sallum, & 

Casati, 2011) 
1 Univ. Parallel South 

America 
48.1 (G1), 

 45.5 (G2) 
No 

14, 64.3 (G1),  

15, 66.7 (G2) 
No 

(Rösing, Aass, 
Mavropoulos, & 
Gjermo, 2005) 

1 Univ. Split-mouth Europe NR Yes 16, NR NR 

(Saini, Sikri, & 
Gupta, 2011) 1 Univ. Split-mouth Asia 40.3 No 20, 60 No 

(Sanz et al., 
2004) 7 

Univ. 
and 
Priv. 

Practice 

Parallel Europe 50.9 Yes 
35, 54.3 (G1),  

32, 53.1 (G2) 
Yes 

(Scheyer, 
Velasquez-Plata, 

Brunsvold, 
Lasho, & 

Mellonig, 2002) 

1 Priv. 
Practice Split-mouth North 

America NR Yes 17 No 

(Schincaglia, 
Hebert, Farina, 
Simonelli, & 

Trombelli, 2015) 

1 Univ. Parallel North 
America 

50.1 (G1), 
46.7 (G2) Yes 

15, 40 (G1),  

13, 38.5 (G2) 
Yes 

(Schwarz, 
Sculean, Georg, 
& Becker, 2003) 

1 Univ. Parallel Europe NR Yes 22, 45.5 NR 

(Sculean, Donos, 
Blaes, et al., 

1999) 
1 Univ. Split-mouth Europe NR NR 16, 37.5 NR 
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(Sculean, Blaes, 
et al., 2001) 1 Univ. Parallel Europe NR Yes 34, 35.3 NR 

(Sculean, Donos, 
Miliauskaite, 
Arweiler, & 
Brecx, 2001) 

1 Univ. Split-mouth Europe 45 Yes 12, 50 NR 

(Sculean, 
Windisch, et al., 

2001) 
1 Univ. Parallel Europe 36 Yes 56, 57.1 NR 

(Sculean, Barbé, 
et al., 2002) 1 Univ. Parallel Europe NR Yes 28, 46.4 NR 

(Sculean, 
Chiantella, 

Windisch, Gera, 
& Reich, 2002) 

1 Univ. Parallel Europe NR Yes 24, 58.3 NR 

(Sculean, 
Berakdar, Donos, 

Auschill, & 
Arweiler, 2003) 

1 Univ. Parallel Europe NR Yes 22, 77.3 NR 

(Sculean et al., 
2004) 1 Univ. Parallel Europe 47 Yes 42, 57.1 NR 

(Sculean, 
Pietruska, et al., 

2005) 
1 Univ. Parallel Europe NR No 30, 53.3 No 

(Sculean, 
Berakdar, et al., 

2006) 
1 Univ. Parallel Europe 41 No 24, 58.3 NR 

(Sculean, 
Schwarz, et al., 

2006) 
1 Univ. Split-mouth Europe 46 Yes 10, 60 NR 

(Sculean, 
Pietruska, 
Arweiler, 

Auschill, & 
Nemcovsky, 

2007) 

1 Univ. Parallel Europe NR No 25, NR No 

(Sculean et al., 
2008) 1 Univ. Parallel Europe 52 Yes 38, 57.1 No 

(Sezgin, Uraz, 
Taner, & 

Çulhaoğlu, 2017) 
1 Univ. Split-mouth Asia NR No 15, 46.7 No 

(Shah, Patel, 
Dave, & Shah, 

2015) 
1 Univ. Split-mouth Asia NR No 20, NR No 

(Sharma & 
Pradeep, 2011) 1 Univ. Parallel Asia 35.3 No 35, 42.9 No 
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(Shukla, Chug, 
Mahesh, & 

Grover, 2016) 
1 Univ. Split-mouth Asia 40 No 20, 65 NR 

(Silvestri, Ricci, 
Rasperini, 
Sartori, & 

Cattaneo, 2000) 

1 Univ. Parallel Europe 

48.7 (G1),  

43.4 (G2),  

45.8 (G3) 

No 

10, 60 (G1),  

10, 60 (G2),  

10, 70 (G3) 

NR 

(Silvestri et al., 
2003) 6 

Univ. 
and 
Priv. 

Practice 

Parallel Europe 
49.7 (G1),  

47.8 (G2) 
Yes 

49, 51 (G1),  

49, 57.1 (G2) 
NR 

(Sipos, Loos, 
Abbas, 

Timmerman, & 
van der Velden, 

2005) 

1 Univ. Split-mouth Europe NR Yes 11 Yes 

(Thorat, Pradeep, 
& Pallavi, 2011) 1 Univ. Parallel Asia 

30.3 (G1),  

31.1 (G2) 
No 

16, 43.8 (G1),  

16, 31.3 (G2) 
No 

(Thorat, Baghele, 
& S, 2017) 1 Univ. Split-mouth Asia 25 No 15 No 

(Tonetti et al., 
2002) and 

(Tonetti et al., 
2004) 

12 

Univ. 
and 
Priv. 

Practice 

Parallel Europe and 
USA 

48 (G1),  

48 (G2) 
Yes 

83, 54.2 (G1),  

83, 60.2 (G2) 
Yes 

(Velasquez-Plata, 
Scheyer, & 

Mellonig, 2002) 
1 NR Split-mouth North 

America NR Yes 16 No 

(Wachtel et al., 
2003) 1 NR Split-mouth Europe 48 Yes 11 NR 

(Windisch et al., 
2021) 2 Univ. Parallel Europe 

48.9 (G1),  

47.8 (G2) 
Yes 

23, 60.9 (G1),  

24, 58.3 (G2) 
No 

(Yamamiya et al., 
2008) 1 Univ. Parallel Asia 55.8 No 30, 93.3 No 

(Yilmaz, Cakar, 
Yildirim, & 

Sculean, 2010) 
1 Univ. Parallel Asia NR No 

20, 45 (G1),  

20, 35 (G2) 
No 

(Zetterström et 
al., 1997) 10 

Univ. 
and 
Priv. 

Practice 

Parallel Europe 51 Yes 
104, 48.6 (G1),  

33, 51.2 (G2) 
Yes 

(Zucchelli, 
Bernardi, 

Montebugnoli, & 
De, 2002) 

1 Univ. Parallel Europe 

50.2 (G1),  

47.2 (G2),  

48.8 (G3) 

Yes 

30, 60 (G1),  

30, 50 (G2),  

30, 43.3 (G3) 

NR 

(Zucchelli, 
Amore, 

2 Univ. 
and 

Parallel Europe 
47.2 (G1),  

45.8 (G2) 
Yes 

30, 60 (G1),  

30, 53.3 (G2) 
NR 
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Montebugnoli, & 
De Sanctis, 2003) 

Priv. 
Practice 

 

Legend. G1: treatment group 1; G2: treatment group 2; G3: treatment group 3; NR: not reported. Priv. Practice: private 
practice; Univ.: university; *: treatment arm not included in the quantitative analysis; †: number of patients included 
in the statistical analysis at the first follow-up time point (≥ 6 months).
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Supplementary Table 6. Morphology of the infrabony defects treated in the included trials  

Defect morphology* Publication, reference 

1-wall defects only (or mainly 1-wall defect) 

(N=3) 
(Iorio Siciliano et al., 2011; Iorio-Siciliano et al., 2014; J. H. Lee et al., 2020) 

3-wall defects only 

(N=17) 

(Ahmad et al., 2019; Chatterjee et al., 2017; Crea et al., 2008; Galav et al., 2016; Kanoriya 
et al., 2016; Martande et al., 2016; Mathur et al., 2015; Panda et al., 2016; Patel et al., 
2017; Pavani et al., 2021; Pradeep et al., 2017; Pradeep et al., 2015; Pradeep et al., 2012; 
Sezgin et al., 2017; Sharma & Pradeep, 2011; Sipos et al., 2005; Windisch et al., 2021) 

1-, 2-wall defects, combined 1-2 wall defects, 
or circumferential defects 

(N=9) 

(Al Machot et al., 2014; Grusovin & Esposito, 2009; Hoffmann et al., 2016; Jepsen et al., 
2008; Meyle et al., 2011; Moreno Rodriguez & Ortiz Ruiz, 2021; Nevins et al., 2005; 
Nevins et al., 2013; Paolantonio et al., 2020) 

2- or 3-wall defects or combinations 

(N=38) 

(Agarwal et al., 2016; Agrawal et al., 2017; Ajwani et al., 2015; Aslan et al., 2020; 
Aspriello et al., 2011; Atchuta et al., 2020; Bhutda & Deo, 2013; Bodhare et al., 2019; 
Camargo et al., 2005; Chadwick et al., 2016; Chambrone et al., 2010; Chambrone et al., 
2007; Chandradas et al., 2016; Dilsiz et al., 2010; Elbehwashy et al., 2021; Gamal, Abdel 
Ghaffar, et al., 2016; Hanna et al., 2004; Kaushick et al., 2011; Kavyamala et al., 2019; 
Keles et al., 2006; Leknes et al., 2009; Lekovic et al., 2000; Lekovic et al., 2001; Lekovic 
et al., 2002; Lekovic et al., 2012; Mishra et al., 2013; Naqvi et al., 2017; Pham, 2021; 
Piemontese et al., 2008; Pradeep et al., 2016; Ragghianti Zangrando et al., 2014; Ravi et 
al., 2017; Scheyer et al., 2002; Shah et al., 2015; Thorat et al., 2017; Thorat et al., 2011; 
Velasquez-Plata et al., 2002; Yilmaz et al., 2010) 

1- or 2-wall defects or combinations 

(N=14) 

(Agarwal & Gupta, 2014; De Leonardis & Paolantonio, 2013; Döri et al., 2005; Döri, 
Arweiler, Húszár, et al., 2013; Döri, Arweiler, Szántó, et al., 2013; Döri et al., 2009; Döri, 
Nikolidakis, et al., 2008; Elgendy & Abo Shady, 2015; Guida et al., 2007; Harnack et al., 
2009; Hassan et al., 2012; Hazari et al., 2021; Kuru et al., 2006; Losada et al., 2017) 

1-, 2- or 3-wall defects or combinations 

(N=49) 

(Agrali Ö et al., 2016; Aydemir Turkal et al., 2016; Bokan et al., 2006; Bratthall et al., 
2001; Camargo et al., 2001; Cortellini & Tonetti, 2011; Demir et al., 2007; Döri et al., 
2007a; Fickl et al., 2009; Fileto Mazzonetto et al., 2021; Francetti et al., 2004; Francetti et 
al., 2005; Ghezzi et al., 2016; Gurinsky et al., 2004; Heijl et al., 1997; Hoidal et al., 2008; 
Ilgenli et al., 2007; Jayakumar et al., 2011; Kitamura et al., 2016; Markou et al., 2009; 
Minabe et al., 2002; Ogihara & Tarnow, 2014; Ogihara & Wang, 2010; Okuda et al., 2000; 
Okuda et al., 2005; Ozcelik et al., 2008; Ozdemir & Okte, 2012; Pietruska et al., 2012; 
Sanz et al., 2004; Schincaglia et al., 2015; Schwarz et al., 2003; Sculean, Barbé, et al., 
2002; Sculean et al., 2003; Sculean, Berakdar, et al., 2006; Sculean, Blaes, et al., 2001; 
Sculean, Chiantella, et al., 2002; Sculean, Donos, Blaes, et al., 1999; Sculean, Donos, et 
al., 2001; Sculean et al., 2004; Sculean et al., 2008; Sculean, Pietruska, et al., 2007; 
Sculean, Pietruska, et al., 2005; Sculean, Schwarz, et al., 2006; Sculean, Windisch, et al., 
2001; Silvestri et al., 2003; Tonetti et al., 2004; Tonetti et al., 2002; Wachtel et al., 2003; 
Yamamiya et al., 2008) 

Not reported 

(N=23) 

(Abu-Ta'a, 2016; Aimetti et al., 2017; Bahammam & Attia, 2021; Bansal & Bharti, 2013; 
Froum et al., 2001; Gupta et al., 2014; Jalaluddin et al., 2018; Jalaluddin et al., 2017; 
Khosropanah et al., 2015; J. Y. Lee et al., 2017; Liu et al., 2021; Maroo & Murthy, 2014; 
Pilloni et al., 2021; Pontoriero et al., 1999; Pradeep et al., 2009; Ribeiro et al., 2011; 
Rösing et al., 2005; Saini et al., 2011; Shukla et al., 2016; Silvestri et al., 2000; Zetterström 
et al., 1997; Zucchelli et al., 2003; Zucchelli et al., 2002) 

 

Legend. * Infrabony defect morphology classified as suggested by Nibali and coworkers (Nibali et al., 2021) 
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Supplementary Table 7. Weighted mean infrabony defect depth (IDD) at baseline among the different 

treatment arms  

Treatment arm Sites (N) Weighted mean IDD 
(mm) 

Autologous blood-derived products (ABPs) 488 4.87 

Autologous blood-derived products + bone graft (ABPs + BG) 411 5.62 

Bone graft alone (BG) 532 5.23 

Enamel matrix derivative (EMD) 1431 5.27 

Enamel matrix derivative + bone graft (EMD + BG) 593 5.50 

Flap alone 973 4.89 

Guided tissue regeneration (GTR) 215 4.76 

Recombinant human platelet-derived growth factor + bone graft (rhPDGF + BG) 275 5.92 

Overall 5051 5.21 

 

Legend. * Infrabony defect morphology classified as suggested by Nibali and coworkers (Nibali et al., 2021) 
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Supplementary Table 8. Characteristics of the intervention. 

Publication, 
reference Intervention Surgical 

technique 
Sites 
(N) † 

Mean IDD 

(mm) 
Bone 

Graft/Carrier 

Chemical 
Root 

conditioning 

Follow-
up visits 

(months) 

Outcome measures 
of interest 

(Abu-Ta'a, 
2016) 

EMD + BG MPPT 20 NR Allograft 
(DFDBA) EDTA 

12 Clinical outcomes 

EMD + BG MPPT 20 NR Allograft 
(DFDBA) EDTA 

(Agarwal & 
Gupta, 2014) 

ABP + BG OFD 24 5.25 (Rx) Allograft 
(DFDBA) No 

12 
Clinical outcomes, 
2D radiographic 

bone gain BG OFD 24 5.12 (Rx) Allograft 
(DFDBA) No 

(Agarwal et 
al., 2016) 

ABP + BG OFD 30 5.32 (Rx) Allograft 
(DFDBA) No 

12 
Clinical outcomes, 
2D radiographic 

bone gain BG OFD 30 5.20 (Rx) Allograft 
(DFDBA) No 

(Agrali Ö et 
al., 2016) 

EMD + BG OFD 10 5.2 (DM) Autogenous 
graft EDTA 

6 
Clinical outcomes, 
2D radiographic 

bone gain 
EMD OFD 10 6.4 (DM) No EDTA 

Flap OFD 10 5.6 (DM) No No 

(Agrawal et 
al., 2017) 

ABP OFD 14 3 (Rx) No No 

6 
Clinical outcomes, 
2D radiographic 

bone gain 
BG OFD 12 3 (Rx) Synthetic graft 

(CP) No 

ABP + BG OFD 14 4 (Rx) Synthetic graft 
(CP) No 

(Ahmad et al., 
2019) 

ABP M-MIST 16 2.99 (Rx) No No 

6 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain Flap M-MIST 16 3.15 (Rx) No No 

(Aimetti et al., 
2017) 

EMD 
(flapless)*      

12, 24 
Clinical outcomes, 
2D radiographic 

bone gain 
EMD MIST 15 5.2 (Rx) No EDTA 
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(Ajwani et al., 
2015) 

ABP OFD 20 3.7 (Rx) No No 

9 
Clinical outcomes, 
2D radiographic 

bone gain Flap OFD 20 3.95 (Rx) No No 

(Al Machot et 
al., 2014) 

EMD MPPT 19 N/A No EDTA 

6, 12 

Clinical outcomes, 
2D radiographic 

bone gain, wound 
healing outcomes, 

PROMs BG MPPT 19 N/A Synthetic graft 
(HA) No 

(Aslan et al., 
2020) 

EMD + BG EPPT 15 6.63 Xenograft 
(DBBM) EDTA 

12 Clinical outcomes 

Flap EPPT 15 6.7 No EDTA 

(Aspriello et 
al., 2011) 

EMD + BG OFD 28 5.5 (Rx) Allograft 
(DFDBA) EDTA 

12 
Clinical outcomes, 
2D radiographic 

bone gain BG OFD 28 5 (Rx) Allograft 
(DFDBA) EDTA 

(Atchuta et 
al., 2020) 

Flap OFD 13 N/A No No 

6 
Clinical outcomes, 
2D radiographic 

bone gain 
BG OFD 13 N/A Allograft 

(DFDBA) No 

ABP + BG OFD 13 N/A Allograft 
(DFDBA) No 

(Aydemir 
Turkal et al., 

2016) 

EMD + ABP*      

6 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain EMD MPPT or 

SPPT 24 
6.71 (DM) 

 6.35 (Rx) 
No  EDTA 

(Bahammam 
& Attia, 2021) 

ABP OFD 15 4.6 (Rx) No No 

6 
Clinical outcomes, 
2D radiographic 

bone gain 

BG OFD 15 3.6 (Rx) Synthetic graft 
(HA) No 

ABP + BG OFD 15 4.4 (Rx) Synthetic graft 
(HA) No 

Flap OFD 15 3.9 (Rx)  No  No 

(Bansal & 
Bharti, 2013) 

BG OFD 10 NR Allograft 
(DFDBA) No 

6 
Clinical outcomes, 
2D radiographic 

bone gain 
ABP + BG OFD 10 NR Allograft 

(DFDBA) No 
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(Bhutda & 
Deo, 2013) 

EMD OFD 15 4.8 (Rx) No EDTA 

12, 60 
Clinical outcomes, 
2D radiographic 
bone fill and gain Flap OFD 15 4.1 (Rx) No EDTA 

(Bodhare et 
al., 2019) 

ABP + BG OFD 20 5.85 (Rx) 
Synthetic graft 

(Bioactive 
Glass) 

No 

6 
Clinical outcomes, 
3D radiographic 

outcomes (CBCT) 
BG OFD 20 6.66 (Rx) 

Synthetic graft 
(Bioactive 

Glass) 
No 

(Bokan et al., 
2006) 

EMD MPPT or 
SPPT 19 NR No EDTA 

12 Clinical outcomes EMD + BG MPPT or 
SPPT 19 NR Synthetic graft 

(b-TCP) EDTA 

Flap OFD 18 NR No No 

(Bratthall et 
al., 2001) 

EMD OFD 88 NR  No 
Orto-

phosphoric 
acid 

8, 16 
Clinical outcomes, 
2D radiographic 

bone gain 
EMD OFD 88 NR No 

Orto-
phosphoric 

acid 

(Camargo et 
al., 2001) 

EMD + BG OFD 24 NR Xenograft 
(DBBM) EDTA 

6 
Clinical outcomes, 
bone outcomes (re-

entry) Flap OFD 24 NR No No 

(Camargo et 
al., 2005) 

ABP + GTR OFD 28 NR Xenograft 
(DBBM) No 

6 
Clinical outcomes, 
bone outcomes (re-

entry) Flap OFD 28 NR No No 

(Chadwick et 
al., 2016) 

BG OFD 19 4.82 (DM) Allograft 
(DFDBA) No 

6 
Clinical outcomes, 
2D radiographic 

bone gain ABP OFD 17 4.53 (DM) No No 

(Chambrone 
et al., 2010) 

EMD OFD 19 NR No EDTA 

12, 24 Clinical outcomes 

Flap OFD 19 NR No No 

(Chambrone 
et al., 2007) 

EMD OFD 13 NR No EDTA 

6 Clinical outcomes 

Flap OFD 13 NR No No 
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(Chandradas 
et al., 2016) 

ABP + BG OFD 12 5.62 (Rx) Xenograft 
(DBBM) No 

9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain 

ABP OFD 12 5.27 (Rx) No No 

Flap OFD 12 5.13 (Rx) No   No 

(Chatterjee et 
al., 2017) 

Flap OFD 28 NR No No 

6, 9 
Clinical outcomes, 
2D radiographic 

bone fill 
ABP OFD 28 NR No No 

ABP OFD 28 NR No No 

(Cortellini & 
Tonetti, 2011) 

Flap M-MIST 15 5.2 (DM) No   No 

12 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain, surgical time, 

primary wound 
closure, wound 

healing outcomes, 
PROMs 

EMD M-MIST 15 5.3 (DM) No EDTA 

EMD + BG M-MIST 15 5.2 (DM) Xenograft 
(DBBM) EDTA 

(Crea et al., 
2008) 

GTR 

(Non-Abs)* 
     

12, 36 
Clinical outcomes, 
2D radiographic 

bone fill 
EMD SPPT 19 

4.7 (DM) 

4.7 (Rx) 
No EDTA 

(De Leonardis 
& 

Paolantonio, 
2013) 

Flap MPPT or 
SPPT 34 4.31 (Rx) No No 

12, 24 
Clinical outcomes, 
2D radiographic 

bone gain 

EMD MPPT or 
SPPT 34 4.55 (Rx) No EDTA 

EMD + BG MPPT or 
SPPT 34 4.49 (Rx) 

Synthetic graft 
(b-TCP and 

HA) 
EDTA 

(Demir et al., 
2007) 

ABP + BG OFD 15 5.27 (DM) 
Synthetic graft 

(Bioactive 
Glass) 

No  

9 
Clinical outcomes, 
bone outcomes (re-

entry) 
BG OFD 14 6.14 (DM) 

Synthetic graft 
(Bioactive 

Glass) 
No 

(Dilsiz et al., 
2010) 

EMD + 
Nd:YAG 
Laser* 

     

6, 12 Clinical outcomes 

EMD OFD 21 4 (DM) No  EDTA 
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(Döri et al., 
2005) 

EMD + BG OFD 12 4.1 (DM) Xenograft 
(DBBM) EDTA 

12 Clinical outcomes 

EMD + BG OFD 12 4 (DM) Synthetic graft 
(b-TCP) EDTA 

(Döri et al., 
2007a) 

ABP + GTR OFD 15 5.2 (DM) Xenograft 
(DBBM) No 

12 Clinical outcomes 

GTR OFD 15 5.3 (DM) Xenograft 
(DBBM) No 

(Döri, 
Nikolidakis, 
et al., 2008) 

EMD + ABP 
+ BG*     No 

12 Clinical outcomes 

EMD + BG OFD 13 5.2 (DM) Xenograft 
(DBBM) EDTA 

(Döri et al., 
2009) 

ABP + BG OFD 15 5.1 (DM) Xenograft 
(DBBM) No 

12 Clinical outcomes 

BG OFD 15 5 (DM) Xenograft 
(DBBM) No 

(Döri, 
Arweiler, 

Húszár, et al., 
2013) 

EMD + ABP 
+ BG*     No 

12, 60 Clinical outcomes 

EMD + BG OFD 12 5 (DM) Xenograft 
(DBBM) EDTA 

(Döri, 
Arweiler, 

Szántó, et al., 
2013) 

EMD + BG OFD 11 4.1 (DM) Xenograft 
(DBBM) EDTA 

12, 120 Clinical outcomes 

EMD + BG OFD 11 4 (DM) Synthetic graft 
(b-TCP) EDTA 

(Elbehwashy 
et al., 2021) 

ABP OFD 10 4.69 (Rx) No No 

6 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain ABP OFD 10 3.98 (Rx) No No 

(Elgendy & 
Abo Shady, 

2015) 

BG OFD 20 NR Synthetic graft 
(HA) No 

6 Clinical outcomes 

ABP + BG OFD 20 NR Synthetic graft 
(HA) No 

(Fickl et al., 
2009) 

EMD MPPT 35 NR No EDTA 

6, 12 

Clinical outcomes, 
2D radiographic 

bone gain, wound 
healing outcomes Flap MPPT 35 NR No  EDTA 

(Fileto 
Mazzonetto et 

al., 2021) 

EMD SPPT 20 4.31 (Rx) No No 

6, 12 
Clinical outcomes, 
2D radiographic 

bone gain, PROMs Flap SPPT 20 4.01 (Rx) No No 
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EMD SPPT 20 4.35 (Rx) No No 

(Francetti et 
al., 2004) 

Flap SPPT 12 4.81 (Rx) No   No 

12, 24 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain EMD SPPT 12 5.93 (Rx) No EDTA 

(Francetti et 
al., 2005) 

EMD SPPT 82 5.76 (Rx) No EDTA 

12, 24 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain Flap SPPT 55 5.25 (Rx) No No 

(Froum et al., 
2001) 

EMD OFD 53 5.63 (DM) No Citric acid 

12 
Clinical outcomes, 
bone outcomes (re-

entry) Flap OFD 31 4.29 (DM) No Citric acid 

(Galav et al., 
2016) 

ABP OFD 10 5.77 (Rx) No   No 

9 

Clinical outcomes, 
2D radiographic 
bone gain, bone 

outcomes (re-entry) BG OFD 10 5.89 (Rx) Autogenous 
graft No 

(Gamal, 
Abdel 

Ghaffar, et al., 
2016) 

BG MPPT or 
SPPT 9 3.7 (Rx) Xenograft No 

6, 9 
Clinical outcomes, 
2D radiographic 

bone gain 
ABP + BG MPPT or 

SPPT 10 4.2 (Rx) Xenograft No 

ABP + BG MPPT or 
SPPT 10 3.8 (Rx) Xenograft No 

(Ghezzi et al., 
2016) 

GTR MIST 10 5.4 (DM) Xenograft 
(DBBM) No 

12 Clinical outcomes 

EMD + BG MIST 10 5.6 (DM) Xenograft 
(DBBM) EDTA 

(Grusovin & 
Esposito, 

2009) 

Flap MPPT or 
SPPT 15 5.1 (DM) No EDTA 

12 

Clinical outcomes, 
2D radiographic 

bone gain, healing 
outcomes, PROMs EMD MPPT or 

SPPT 15 6.1 (DM) No EDTA 

(Guida et al., 
2007) 

EMD MPPT or 
SPPT 14 6.5 (Rx) No EDTA 

6, 12 
Clinical outcomes, 
2D radiographic 

bone gain EMD + BG MPPT or 
SPPT 14 6.5 (Rx) Autogenous 

graft EDTA 

(Gupta et al., 
2014) 

EMD OFD 22 4.73 (DM) No No 

6 
Clinical outcomes, 
3D radiographic 

outcomes (CBCT) ABP OFD 22 4.89 (DM) No No 



 28 

(Gurinsky et 
al., 2004) 

EMD + BG OFD 33 5.2 (DM) Allograft 
(DFDBA) No 

6 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain, bone outcomes 

(re-entry) EMD OFD 34 4.9 (DM) No  No  

(Hanna et al., 
2004) 

ABP + BG OFD 13 6.53 (DM) Xenograft 
(DBBM) No 

6 Clinical outcomes 

BG OFD 13 6.07 (DM) Xenograft 
(DBBM) No 

(Harnack et 
al., 2009) 

ABP + BG MPPT 22 N/A Synthetic graft 
(b-TCP) No 

6 

Clinical outcomes, 
wound healing 
outcomes, bone 

outcomes (re-entry) BG MPPT 22 N/A Synthetic graft 
(b-TCP) No  

(Hassan et al., 
2012) 

BG OFD 12 NR Autogenous 
graft No 

6, 12 Clinical outcomes 

ABP + BG OFD 12 NR Autogenous 
graft No 

(Hazari et al., 
2021) 

ABP + BG OFD 10 6.23 (Rx) Synthetic graft No 

6 
Clinical outcomes, 
2D radiographic 

bone gain BG OFD 10 6.1 (Rx) Synthetic graft  No 

(Heijl et al., 
1997) 

EMD MWF 34 4.8 (DM) No EDTA 

8, 16, 36 
Clinical outcomes, 
2D radiographic 
bone fill and gain Flap MWF 34 5 (DM) No  EDTA 

(Hoffmann et 
al., 2016) 

EMD MPPT or 
SPPT 15 6.2 (DM) No EDTA 

6, 12, 36 

Clinical outcomes, 
bone outcomes 

(bone 
probing/sounding) EMD + BG MPPT or 

SPPT 15 7.2 (DM) 
Synthetic graft 

(b-TCP, CP and 
HA) 

EDTA 

(Hoidal et al., 
2008) 

BG OFD 20 4.83 (DM) Allograft 
(DFDBA) EDTA 

6 
Clinical outcomes, 
bone outcomes (re-

entry) EMD + BG OFD 17 4.5 (DM) Allograft 
(DFDBA) EDTA 

(Ilgenli et al., 
2007) 

ABP + BG OFD 16 6 (Rx) Allograft 
(DFDBA) No 

6 
Clinical outcomes, 
2D radiographic 

bone gain ABP OFD 12 4.7 (Rx) No No 

EMD MPPT or 
SPPT 20 8.5 (DM) No EDTA 12 Clinical outcomes 
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(Iorio 
Siciliano et 
al., 2011) 

GTR 

(Non-Abs)* 
     

(Iorio-
Siciliano et 
al., 2014) 

EMD + BG MPPT or 
SPPT 20 6.1 (DM) Xenograft 

(DBBM) EDTA 

12 Clinical outcomes 

GTR MPPT or 
SPPT 20 6 (DM) Xenograft 

(DBBM) No  

(Jalaluddin et 
al., 2017) 

Flap OFD 10 3.1 (Rx) No No 

6 
Clinical outcomes, 
2D radiographic 
bone fill and gain ABP OFD 10 2.9 (Rx) No No 

(Jalaluddin et 
al., 2018) 

ABP OFD 10 2.9 (Rx) No No 

6 
Clinical outcomes, 
2D radiographic 
bone fill and gain BG OFD 10 4.1 (Rx) 

Synthetic graft 
(b-TCP and 

HA) 
No 

(Jayakumar et 
al., 2011) 

BG OFD 27 6.7 (DM) Synthetic graft 
(b-TCP) Tetracycline 

6 
Clinical outcomes, 
2D radiographic 
bone fill and gain rhPDGF + BG OFD 27 6.3 (DM) Synthetic graft 

(b-TCP) Tetracycline 

(Jepsen et al., 
2008) 

EMD MPPT or 
SPPT 35 6.9 (DM) No EDTA 

6 

Clinical outcomes, 
bone outcomes 

(bone 
probing/sounding), 

wound healing 
outcomes, PROMs 

EMD + BG MPPT or 
SPPT 38 6.7 (DM) 

Synthetic graft 
(b-TCP, CP and 

HA) 
EDTA 

(Kanoriya et 
al., 2016) 

Flap OFD 30 5.14 (Rx) No No 

9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain 

ABP OFD 30 5.25 (Rx) No No 

ABP + 
Alendronate*      

(Kaushick et 
al., 2011) 

ABP + BG OFD 10 NR Synthetic graft 
(b-TCP) No 

6 Clinical outcomes 

BG OFD 10 NR Synthetic graft 
(b-TCP) No 

(Kavyamala et 
al., 2019) 

rhPDGF + BG OFD 12 NR Synthetic graft 
(b-TCP) No 

6 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain BG OFD 12 NR Synthetic graft 

(b-TCP) No 
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(Keles et al., 
2006) 

ABP + GTR OFD 15 N/A 
Synthetic graft 

(Bioactive 
glass) 

No 

6 

Clinical outcomes, 
2D radiographic 

bone gain and bone 
fill GTR OFD 15 N/A 

Synthetic graft 
(Bioactive 

glass) 
No 

(Khosropanah 
et al., 2015) 

BG OFD 12 N/A Allograft 
(DFDBA) No  

6 
Clinical outcomes, 
3D radiographic 

outcomes (CBCT) ABP + BG OFD 12 N/A Allograft 
(DFDBA) No 

(Kitamura et 
al., 2016) 

(part A of the 
study) 

Flap MWF 107 4.88 (Rx) No No 

12, 24, 36 

Clinical outcomes, 
2D radiographic 

bone gain and bone 
fill FGF-2*      

(Kitamura et 
al., 2016) 

(part B of the 
study) 

Flap MWF 43 5.75 (Rx) No No 

12, 24, 36 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain 

EMD MWF 43 5.58 (Rx) No No 

FGF-2*      

(Kuru et al., 
2006) 

EMD OFD  10 5.68 (DM)  No No  

8 
Clinical outcomes, 
2D radiographic 

bone gain EMD + BG OFD 13 5.48 (DM) 
Synthetic graft 

(Bioactive 
glass) 

No 

(J. H. Lee et 
al., 2020) 

BG OFD 23 4.3 (Rx) Xenograft 
(DPBM) No 

6, 12, 24 

Clinical outcomes, 
2D radiographic 

bone gain, wound 
healing outcomes, 

PROMs EMD + BG OFD 23 4.6 (Rx) Xenograft 
(DPBM) No 

(J. Y. Lee et 
al., 2017) 

rhPDGF + BG OFD 16 N/A Xenograft 
(EDBM) No 

6 
Clinical outcomes, 
2D radiographic 

bone gain rhPDGF + BG OFD 16 N/A Synthetic graft 
(b-TCP) No 

(Leknes et al., 
2009) 

EMD OFD 13 NR  No EDTA 

6, 12 Clinical outcomes 

BG OFD 13 NR 
Synthetic graft 

(Bioactive 
glass) 

EDTA 

(Lekovic et 
al., 2000) 

EMD OFD 21 NR No No 

6 
Clinical outcomes, 
bone outcomes (re-

entry) EMD + BG OFD 21 NR Xenograft 
(DBBM) No 
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(Lekovic et 
al., 2001) 

EMD + BG OFD 23 NR Xenograft 
(DBBM) No 

6 
Clinical outcomes, 
bone outcomes (re-

entry) BG OFD 23 NR Xenograft 
(DBBM) No  

(Lekovic et 
al., 2002) 

ABP + GTR OFD 21 NR Xenograft 
(DBBM) No 

6 
Clinical outcomes, 
bone outcomes (re-

entry) ABP + BG OFD 21 NR Xenograft 
(DBBM) No 

(Lekovic et 
al., 2012) 

ABP OFD 17 NR No No 

6 

Clinical outcomes, 
2D radiographic 

bone gain, wound 
healing outcomes, 
bone outcomes (re-

entry) 
ABP + BG OFD 17 NR Xenograft 

(DBBM) No 

(Liu et al., 
2021) 

ABP + GTR OFD 14 4.8 (Rx) Xenograft No 

6, 12, 24 Clinical outcomes 

GTR OFD 14 4.4 (Rx) Xenograft No 

(Losada et al., 
2017) 

EMD OFD 25 5.24 (Rx) No EDTA 

6, 12 
Clinical outcomes, 
2D radiographic 

bone gain EMD + BG OFD 21 4.66 (Rx) Synthetic graft 
(CP) EDTA 

(Markou et 
al., 2009) 

ABP OFD 24 6.09 (Rx) No No 

6 
Clinical outcomes, 
2D radiographic 

bone fill ABP + BG OFD 24 5.58 (Rx) Allograft 
(FDBA) No 

(Maroo & 
Murthy, 2014) 

rhPDGF + BG OFD 15 NR Synthetic graft 
(b-TCP) No 

6, 9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain BG OFD 15 NR Synthetic graft 

(b-TCP) No 

(Martande et 
al., 2016) 

ABP + 
Atorvastatin*      

9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain 

ABP OFD 30 5.13 (Rx) No No 

Flap OFD 30 4.97 (Rx) No No 

(Mathur et al., 
2015) 

ABP OFD 19 N/A No No 

6 
Clinical outcomes, 
2D radiographic 

bone gain BG OFD 19 N/A Autogenous 
graft No 
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(Meyle et al., 
2011) 

EMD + BG OFD 38 5.9 (Rx) 
Synthetic graft 

(HA and b-
TCP) 

EDTA 

12 

Clinical outcomes, 
2D radiographic 
bone gain, bone 
outcomes (bone 

probing/sounding) EMD OFD 35 5.6 (Rx) No EDTA 

(Minabe et al., 
2002) 

EMD + GTR OFD 24 5.7 (DM) No EDTA 

6, 12 Clinical outcomes EMD OFD 22 5.4 (DM) No EDTA 

GTR OFD 23 5.8 (DM) No No 

(Mishra et al., 
2013) 

rhPDGF M-MIST 11 4.04 (Rx) No No 

6 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain Flap M-MIST 11 3.64 (Rx) No No 

(Moreno 
Rodriguez & 
Ortiz Ruiz, 

2021) 

EMD NIPSA 12 5.92 (DM) No EDTA 

12 Clinical outcomes 

EMD + BG NIPSA 12 6.08 (DM) Xenograft EDTA 

(Naqvi et al., 
2017) 

ABP + BG OFD 10 NR 
Synthetic graft 

(Bioactive 
Glass) 

No 

6, 9 Clinical outcomes 

BG OFD 10 NR 
Synthetic graft 

(Bioactive 
Glass) 

No 

(Nevins et al., 
2005) 

rhPDGF + BG OFD 60 6 (DM) Synthetic graft 
(b-TCP) Tetracycline 

6 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain 

rhPDGF + BG OFD 61 5.7 (DM) Synthetic graft 
(b-TCP) Tetracycline 

BG OFD 59 5.7 (DM) Synthetic graft 
(b-TCP) Tetracycline 

(Nevins et al., 
2013) 

rhPDGF + BG OFD 45 NR Synthetic graft 
(b-TCP) Tetracycline 

12, 24, 36 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain 

rhPDGF + BG OFD 43 NR Synthetic graft 
(b-TCP) Tetracycline 

BG OFD 43 NR Synthetic graft 
(b-TCP) Tetracycline 

(Ogihara & 
Tarnow, 

2014) 

EMD + BG OFD 21 NR Allograft 
(FDBA) EDTA 

12, 36 

Clinical outcomes, 
OPAL gain (re-

entry), radiographic 
bone gain,  EMD + BG OFD 23 NR Allograft 

(DFDBA) EDTA 
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EMD OFD 23 NR No EDTA 

(Ogihara & 
Wang, 2010) 

Orthodontic 
treatment and 
EMD + BG* 

     

12 
Clinical outcomes, 

OPAL gain (re-
entry) 

EMD + BG OFD 23 NR Allograft 
(DFDBA) EDTA 

(Okuda et al., 
2000) 

EMD OFD 18 4.5 (DM) No EDTA 

12 Clinical outcomes 

Flap OFD 18 4.28 (DM) No EDTA 

(Okuda et al., 
2005) 

ABP + BG OFD 35 4.9 (DM) Synthetic graft 
(HA) No 

12 
Clinical outcomes, 
2D radiographic 

bone gain BG OFD 35 4.4 (DM) Synthetic graft 
(HA) No 

(Ozcelik et 
al., 2008) 

EMD OFD 22 NR No EDTA 

6, 12 
Clinical outcomes, 

wound healing 
outcomes, PROMs EMD + 

LLLT*      

(Ozdemir & 
Okte, 2012) 

BG OFD 14 N/A Synthetic graft 
(b-TCP) No 

6 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain ABP + BG OFD 14 N/A Synthetic graft 

(b-TCP) No 

(Panda et al., 
2016) 

ABP + GTR OFD 16 3.5 (Rx) No No 

9 
Clinical outcomes, 
2D radiographic 

bone gain GTR OFD 16 3.29 (Rx) No No 

(Paolantonio 
et al., 2020) 

ABP + BG OFD 22 9.61 (Rx) Autogenous 
graft No 

12 
Clinical outcomes, 
2D radiographic 

bone gain EMD + BG OFD 22 9.61 (Rx) Autogenous 
graft EDTA 

(Patel et al., 
2017) 

ABP OFD 13 NR No No 

6, 9, 12 
Clinical outcomes, 
2D radiographic 

bone fill Flap OFD 13 NR No No 

(Pavani et al., 
2021) 

Flap OFD 10 NR No No 

6 
Clinical outcomes, 
3D radiographic 

outcomes (CBCT) 
ABP + BG OFD 10 NR Synthetic graft 

(b-TCP) No 

BG OFD 10 NR Synthetic graft 
(b-TCP) No 
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(Pham, 2021) 

ABP OFD 30 NR No No 

6, 12 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain 

GTR OFD 30 NR No No 

Flap OFD 30 NR No No 

(Piemontese 
et al., 2008) 

ABP + BG OFD 30 5.3 (Rx) Allograft 
(DFDBA) No 

12 
Clinical outcomes, 
2D radiographic 

bone gain BG OFD 30 5.1 (Rx) Allograft 
(DFDBA) No 

(Pietruska et 
al., 2012) 

EMD + BG OFD 12 5.6 (DM) Synthetic graft 
(CP) EDTA 

12, 48 Clinical outcomes 

EMD OFD 12 5.7 (DM) No EDTA 

(Pilloni et al., 
2021) 

EMD SFA 16 NR No EDTA 

12, 18, 24 Clinical outcomes 
Hyaluronic 

acid*      

(Pontoriero et 
al., 1999) 

GTR  

(Non-Abs)* 
     

12 Clinical outcomes 
GTR OFD 20 4.2 (G1) and 

4.4 (G2)(DM) No No 

EMD OFD 10 4.2 (DM) No EDTA 

Flap OFD 40 3.98 (DM) No No 

(Pradeep et 
al., 2009) 

ABP OFD 14 4.6 (Rx) No No 

9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain, 3D 

radiographic 
outcomes (CT) 

ABP + BG OFD 14 4.99 (Rx) Xenograft No 

(Pradeep et 
al., 2012) 

ABP OFD 30 5.06 (Rx) No No 

9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain 

ABP OFD 30 4.90 (Rx) No No 

Flap OFD 30 4.83 (Rx) No No 

(Pradeep et 
al., 2015) 

Flap OFD 30 5.26 (Rx) No No 

9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain ABP OFD 30 5.25 (Rx) No No 



 35 

Flap + 
metformin*      

ABP + 
metformin*      

(Pradeep et 
al., 2016) 

Flap OFD 30 5.87 (Rx) No No 

9 
Clinical outcomes, 
2D radiographic 

bone gain 
ABP OFD 30 5.97 (Rx) No No 

ABP + 
Rosuvastatin*      

(Pradeep et 
al., 2017) 

ABP OFD 29 5.63 (Rx) No No 

9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain 

ABP + BG OFD 32 6.03 (Rx) Synthetic graft 
(HA) No 

Flap OFD 29 5.80 (Rx) No No 

(Ragghianti 
Zangrando et 

al., 2014) 

EMD OFD 25 N/A No EDTA 

24 2D radiographic 
bone gain 

Flap OFD 18 N/A No No 

(Ravi et al., 
2017) 

ABP + GTR OFD 19 N/A No No 

6 
Clinical outcomes, 
2D radiographic 

bone gain GTR OFD 19 N/A No No 

(Ribeiro et al., 
2011) 

EMD MIST 14 5.24 (Rx) No No 

6 
Clinical outcomes, 
2D radiographic 

bone gain Flap MIST 15 5.61 (Rx) No No 

(Rösing et al., 
2005) 

EMD OFD 16 3.57 (Rx) No EDTA 

6, 12 
Clinical outcomes, 
2D radiographic 

bone gain Flap OFD 16 3.67 (Rx) No EDTA 

(Saini et al., 
2011) 

ABP + BG OFD 20 4.9 (Rx) Synthetic graft 
(b-TCP) No 

6, 9 
Clinical outcomes, 
2D radiographic 

bone gain BG OFD 20 4.65 (Rx) Synthetic graft 
(b-TCP) No 

(Sanz et al., 
2004) 

EMD OFD 35 6.2 (DM) No Y 

12 Clinical outcomes 

GTR OFD 32 5.9 (DM) No No 
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(Scheyer et 
al., 2002) 

EMD + BG OFD 17 5 (DM) Xenograft 
(DBBM) EDTA 

6 
Clinical outcomes, 
bone outcomes (re-

entry) BG OFD 17 4.4 (DM) Xenograft 
(DBBM) EDTA 

(Schincaglia 
et al., 2015) 

rhPDGF + BG SFA 15 7.7 (DM) Synthetic graft 
(b-TCP) No 

6 

Clinical outcomes, 
2D radiographic 

bone gain, wound 
healing outcomes, 

PROMs rhPDGF + BG 
DFA 

(MPPT or 
SPPT) 

13 5.8 (DM) Synthetic graft 
(b-TCP) No 

(Schwarz et 
al., 2003) 

EMD OFD 11 3.8 (DM) No EDTA 

6 Clinical outcomes EMD + 
Er:YAG 
laser* 

     

(Sculean, 
Donos, Blaes, 
et al., 1999) 

EMD OFD 16 NR No EDTA 

8 Clinical outcomes 

GTR OFD 16 NR No No 

(Sculean, 
Blaes, et al., 

2001) 

EMD OFD 17 3.8 (DM) No EDTA 

12 Clinical outcomes 

EMD OFD 17 3.5 (DM) No EDTA 

(Sculean, 
Donos, et al., 

2001) 

EMD OFD 16 4.1 (DM) No EDTA 

12, 48 Clinical outcomes 

GTR OFD 16 4.2 (DM) No No 

(Sculean, 
Windisch, et 

al., 2001) 

EMD OFD 14 3.8 (DM) No EDTA 

12 Clinical outcomes 

GTR OFD 14 3.7 (DM) No No 

EMD + GTR OFD 14 4 (DM) No EDTA 

Flap OFD 14 3.9 (DM) No No 

(Sculean, 
Barbé, et al., 

2002) 

EMD + BG OFD 14 3.9 (DM) 
Synthetic graft 

(Bioactive 
glass) 

EDTA 

12 Clinical outcomes 

BG OFD 14 3.7 (DM) 
Synthetic graft 

(Bioactive 
glass) 

EDTA 

EMD + BG OFD 12 NR Xenograft 
(DBBM) EDTA 12 Clinical outcomes 
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(Sculean, 
Chiantella, et 

al., 2002) 
BG OFD 12 NR Xenograft 

(DBBM) EDTA 

(Sculean et 
al., 2003) 

EMD OFD 11 3.3 (DM) No EDTA 

6 Clinical outcomes 
EMD + Cox2 

inhibitor*      

(Sculean et 
al., 2004) 

EMD OFD 11 3.9 (DM) No EDTA 

12, 60 Clinical outcomes 

GTR OFD 11 3.8 (DM) No No 

EMD + GTR OFD 10 3.7 (DM) No EDTA 

Flap OFD 10 3.8 (DM) No No 

(Sculean, 
Pietruska, et 

al., 2005) 

EMD + BG OFD 16 4.3 (DM) 
Synthetic graft 

(Bioactive 
glass) 

EDTA 

12 
Clinical outcomes, 
bone outcomes (re-

entry) 
EMD OFD 16 4.1 (DM) No EDTA 

(Sculean, 
Berakdar, et 

al., 2006) 

EMD OFD 12 4.2 (DM) No EDTA 

12 Clinical outcomes 

EMD OFD 12 4.1 (DM) No No 

(Sculean, 
Schwarz, et 
al., 2006) 

EMD OFD 10 4 (DM) No EDTA 

12, 96 Clinical outcomes 

GTR OFD 10 4.1(DM) No No 

(Sculean, 
Pietruska, et 

al., 2007) 

EMD + BG OFD 12 4.4 (DM) 
Synthetic graft 

(Bioactive 
glass) 

EDTA 

12, 48 Clinical outcomes 

EMD OFD 13 4.5 (DM) No EDTA 

(Sculean et 
al., 2008) 

EMD OFD 11 4.2 (DM) No EDTA 

12, 120 Clinical outcomes 

GTR OFD 11 4.1 (DM) No No 

EMD + GTR OFD 10 4 (DM) No EDTA 

Flap OFD 10 3.9 (DM) No No 
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(Sezgin et al., 
2017) 

ABP + BG OFD 15 8.44 (Rx) Xenograft No 

6 
Clinical outcomes, 
2D radiographic 

bone gain BG OFD 15 8 (Rx) Xenograft No 

(Shah et al., 
2015) 

ABP OFD 20 NR No No 

6 Clinical outcomes 

BG OFD 20 NR Allograft 
(DFDBA) No 

(Sharma & 
Pradeep, 

2011) 

ABP OFD 28 5.18 (Rx) No No 

9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain Flap OFD 28 4.99 (Rx) No No 

(Shukla et al., 
2016) 

BG OFD 20 NR Synthetic graft 
(CP) No 

9 Clinical outcomes 

ABP + BG OFD 20 NR Synthetic graft 
(CP) No 

(Silvestri et 
al., 2000) 

Flap MWF 10 5.2 (DM) No No 

12 Clinical outcomes 
GTR 

(Non-Abs*) 
     

EMD NR 10 5.9 (DM) No EDTA 

(Silvestri et 
al., 2003) 

GTR 

(Non-Abs*) 
     

12 Clinical outcomes 

EMD PPT or 
MPPT 49 6.4 (DM) No EDTA 

(Sipos et al., 
2005) 

EMD MPPT or 
SPPT 12 4.8 (DM) No EDTA 

6, 12 Clinical outcomes 
EMD + GTR 

(Non-Abs*) 
     

(Thorat et al., 
2011) 

Flap OFD 16 4.41 (Rx) No No 

9 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain ABP OFD 16 4.52 (Rx) No No 

(Thorat et al., 
2017) 

Flap OFD 15 NR No No 

12 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain ABP OFD 15 NR No No 
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(Tonetti et al., 
2002) and 

(Tonetti et al., 
2004) 

EMD MPPT or 
SPPT 83 5.8 (DM) No EDTA 

12 

Clinical outcomes, 
wound healing 

outcomes, 
complications, 

PROMs Flap MPPT or 
SPPT 83 5.4 (DM) No EDTA 

(Velasquez-
Plata et al., 

2002) 

EMD OFD 16 4.9 (DM) No EDTA 

7 
Clinical outcomes, 
bone outcomes (re-

entry) EMD + BG OFD 16 5.3 (DM) Xenograft 
(DBBM) EDTA 

(Wachtel et 
al., 2003) 

EMD MPPT 11 4.8 (DM) No EDTA 

6, 12 
Clinical outcomes, 

wound healing 
outcomes Flap MPPT 11 4.4 (DM) No No 

(Windisch et 
al., 2021) 

EMD MIST or 
M-MIST 23 4.39 (DM) No EDTA 

12 
Clinical outcomes, 

wound healing 
outcomes EMD MPPT or 

SPPT 24 4.63 (DM) No EDTA 

(Yamamiya et 
al., 2008) 

ABP + BG OFD 15 4.9 (DM) Synthetic graft 
(HA) No 

12 
Clinical outcomes, 
2D radiographic 

bone gain 

ABP + 
Human 
cultured 

periosteum 
sheets* 

     

(Yilmaz et al., 
2010) 

EMD + BG OFD 20 5.4 (DM) Autogenous 
graft EDTA 

12 Clinical outcomes 

EMD OFD 20 5.2 (DM) No EDTA 

(Zetterström 
et al., 1997) 

EMD OFD 208 NR No Phosphoric 
Acid 

8, 36 

Clinical outcomes, 
2D radiographic 

bone fill and bone 
gain Flap OFD 33 NR No Phosphoric 

Acid 

(Zucchelli et 
al., 2002) 

EMD SPPT 30 6.1 (DM) No EDTA 

12 

Clinical outcomes, 
wound healing 

outcomes, 
complications, 

PROMs 

GTR 

(Non-Abs)* 
     

Flap SPPT 30 6.2 (DM) No EDTA 

(Zucchelli et 
al., 2003) 

EMD + BG SPPT 30 
6.7 (DM) 

6.1 (Rx) 
Xenograft 
(DBBM) EDTA 

12 
Clinical outcomes, 
2D radiographic 

bone gain 
EMD SPPT 30 

6.8 (DM) 

6.1 (Rx) 
No EDTA 
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Legend. 2D: two dimensional; ABP: autologous blood-derived products; b-TCP: beta-tricalcium phosphate; BG: bone 
graft; Cox2: cyclo-oxygenase-2; CP: calcium phosphosilicate; DBBM: demineralized bovine bone mineral; DFA: 
double flap approach; DFDBA: demineralized freeze-dried bone allograft; DPBM: demineralized porcine bone 
matrix; EDTA: ethylenediaminetetraacetic acid; EMD: enamel matrix derivative; EPPT: entire papilla preservation 
technique; FDBA: freeze-dried bone allograft; FGF-2: fibroblast growth factor-2; G1: group 1; G2: group 2; GTR: 
guided tissue regeneration; HA: hydroxyapatite; IDD: infrabony defect depth, measured as the vertical distance from 
the alveolar crest to the deepest location of the osseous defect, either intrasurgically through direct measurement (DM) 
or radiographically (Rx). LLLT: low-level laser therapy; M-MIST: modified-minimally invasive surgical technique; 
MIST: minimally invasive surgical technique; MPPT: modified papilla preservation technique; MWF: modified 
Widman flap; N/A: not available (defect depth evaluated using other references or fix points); NR: not reported; Non-
Abs: non-absorbable membrane used; OFD: open flap debridement; OPAL: open probing attachment level; PPT: 
papilla preservation technique; PROMs: patient-reported outcome measures; rhPDGF: recombinant human platelet-
derived growth factor-BB; SFA: single flap approach; SPPT: simplified papilla preservation technique; *: treatment 
arm not included in the quantitative analysis. †: number of sites included in the statistical analysis at the fist follow-
up time point (≥ 6 months). 
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Supplementary Table 9. Risk of bias assessment 

Publication, 
reference Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 Domain 7 Overall Risk 

of Bias 

(Abu-Ta'a, 2016) Low Unclear Low Low Low Low Low Unclear 

(Agarwal & 
Gupta, 2014) Low Unclear Low Low Low Low Low Unclear 

(Agarwal et al., 
2016) Low Unclear Low Unclear Low Low Low Unclear 

(Agrali Ö et al., 
2016) Low Low Low Unclear Low Low Low Low 

(Agrawal et al., 
2017) Low Unclear Low Unclear Low Low Low Unclear 

(Ahmad et al., 
2019) Low Unclear Low Low Low Low Low Unclear 

(Aimetti et al., 
2017) Low Unclear Low Low Low Low Low Unclear 

(Ajwani et al., 
2015) Low Unclear Low Low Low Low Low Unclear 

(Al Machot et al., 
2014) Low Unclear Low Unclear Low Low Low Unclear 

(Aslan et al., 
2020) Low Low Low Low Low Low Low Low 

(Aspriello et al., 
2011) Low Unclear Low Unclear Low Low Low Unclear 

(Atchuta et al., 
2020) Low Unclear Low Unclear Low Low Low Unclear 

(Aydemir Turkal 
et al., 2016) Low Low Low Low Low Low Low Low 

(Bahammam & 
Attia, 2021) Low Unclear Low Low Low Low Low Unclear 

(Bansal & Bharti, 
2013) Low Unclear Low Unclear Low Low Low Unclear 

(Bhutda & Deo, 
2013) Low Unclear Low Unclear Low Low Low Unclear 

(Bodhare et al., 
2019) Low Unclear Low Low Low Low Low Unclear 

(Bokan et al., 
2006) Low Unclear Low Unclear Low Low Low Unclear 
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(Bratthall et al., 
2001) Low Unclear Low Low Low Low Low Unclear 

(Camargo et al., 
2001) Low Unclear Low Unclear Low Low Low Unclear 

(Camargo et al., 
2005) Low Unclear Low Unclear Low Low Low Unclear 

(Chadwick et al., 
2016) Low Unclear Low Unclear Low Low Low Unclear 

(Chambrone et 
al., 2007) Low Unclear Low Low Low Low Low Unclear 

(Chambrone et 
al., 2010) Low Unclear Low Low Low Low Low Unclear 

(Chandradas et 
al., 2016) Low Low Low Low Low Low Low Low 

(Chatterjee et al., 
2017) Low Unclear Low Unclear Low Low Low Unclear 

(Cortellini & 
Tonetti, 2011) Low Low Low Low Low Low Low Low 

(Crea et al., 2008) Low Low Low Low Low Low High High 

(De Leonardis & 
Paolantonio, 

2013) 
Low Low Low Low Low Low Low Low 

(Demir et al., 
2007) Low Unclear Low Unclear Low Low Low Unclear 

(Dilsiz et al., 
2010) Low Unclear Low Unclear Low Low Low Unclear 

(Döri et al., 2005) Low Unclear Low Low Unclear Low Unclear Unclear 

(Döri et al., 
2007a) Low Unclear Low Low Unclear Unclear Unclear Unclear 

(Döri, 
Nikolidakis, et 

al., 2008) 
Low Unclear Low Low Low Low Unclear Unclear 

(Döri et al., 2009) Low Unclear Low Low Low Low High High 

(Döri, Arweiler, 
Húszár, et al., 

2013) 
Low Unclear Low Unclear Low Low High High 

(Döri, Arweiler, 
Szántó, et al., 

2013) 
Low Unclear Low Unclear Low Low High High 
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(Elbehwashy et 
al., 2021) Low Low Low Low Low Low Low Low 

(Elgendy & Abo 
Shady, 2015) Low Unclear Unclear Unclear Low Low Low Unclear 

(Fickl et al., 
2009) Low Unclear Low Low Low Low Low Unclear 

(Fileto 
Mazzonetto et al., 

2021) 
Low Low Low Low Low Low Low Low 

(Francetti et al., 
2004) Low Unclear Low Low Low Low Low Unclear 

(Francetti et al., 
2005) Low Unclear Low Low High Low Low High 

(Froum et al., 
2001) Low Unclear Low Low Low Low Low Unclear 

(Galav et al., 
2016) Low Unclear Unclear Unclear Low Low Low Unclear 

(Gamal, Abdel 
Ghaffar, et al., 

2016) 
Low Unclear Low Low Low High High High 

(Ghezzi et al., 
2016) Low Low Low Low Low Low Low Low 

(Grusovin & 
Esposito, 2009) Low Unclear Low High Unclear Unclear Low High 

(Guida et al., 
2007) Unclear Unclear Low High Low Low Low High 

(Gupta et al., 
2014) Low Unclear Unclear Unclear Low Low Low Unclear 

(Gurinsky et al., 
2004) Low Unclear Low Low Low Low Low Unclear 

(Hanna et al., 
2004) Low Unclear Unclear Unclear Low Low Low Unclear 

(Harnack et al., 
2009) Low Unclear Unclear Unclear Low Low Low Unclear 

(Hassan et al., 
2012) Low Unclear Unclear Unclear Low High High High 

(Hazari et al., 
2021) Low Unclear Unclear Unclear Low Unclear Low Unclear 

(Heijl et al., 
1997) Unclear Low Low Low Unclear Low Low Unclear 

(Hoffmann et al., 
2016) Low Low Low Low Low Low Low Low 
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(Hoidal et al., 
2008) Low Unclear Low Low Low Low Low Unclear 

(Ilgenli et al., 
2007) Low Unclear Unclear Unclear Low High High High 

(Iorio Siciliano et 
al., 2011) Low Low Low Low Low Low Low Low 

(Iorio-Siciliano et 
al., 2014) Low Low Low High Low Low Low High 

(Jalaluddin et al., 
2017) Low Low Low Low High Low High High 

(Jalaluddin et al., 
2018) Low Low Low Low High Low High High 

(Jayakumar et al., 
2011) Low Low Low Low Low Low Low Low 

(Jepsen et al., 
2008) Low Low Low Low Low Low Low Low 

(Kanoriya et al., 
2016) Low Low Low Low Low Low Low Low 

(Kaushick et al., 
2011) Low Low Low Low High Low High High 

(Kavyamala et 
al., 2019) Low Low Low Low Low Low Low Low 

(Keles et al., 
2006) Low Unclear Low Low Low Low Low Unclear 

(Khosropanah et 
al., 2015) Low Unclear Low Low Low Low Low Unclear 

(Kitamura et al., 
2016) (Part A) Low Low Low Low Low Low Low Low 

(Kitamura et al., 
2016) (Part B) Low Low Low Low Low Low Low Low 

(Kuru et al., 
2006) Low Unclear Low Low Low Low Low Unclear 

(J. Y. Lee et al., 
2017) Low Unclear Low Low Low Low Low Unclear 

(J. H. Lee et al., 
2020) Low Unclear Unclear Unclear Low Low Low Unclear 

(Leknes et al., 
2009) Low Unclear Low Low Low Low Low Unclear 

(Lekovic et al., 
2000) Low Unclear Unclear Unclear Low Low Low Unclear 
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(Lekovic et al., 
2001) Low Unclear Unclear Unclear Low Low Low Unclear 

(Lekovic et al., 
2002) Low Unclear Low Unclear Low Low Low Unclear 

(Lekovic et al., 
2012) High Low Low Low Low Low Low High 

(Liu et al., 2021) Low Unclear Low Low Low Low Low Unclear 

(Losada et al., 
2017) Low Low Low Low Unclear Low Low Unclear 

(Markou et al., 
2009) Low Low Low Low Low Low Low Low 

(Maroo & 
Murthy, 2014) Low Low Low Low Low Low Low Low 

(Martande et al., 
2016) Low Low High High Low Low Low High 

(Mathur et al., 
2015) Low Low Unclear Unclear Unclear Low Low Unclear 

(Meyle et al., 
2011) Low Low Low Low Low Low Low Low 

(Minabe et al., 
2002) Low Low Unclear Unclear Low Low Low Low 

(Mishra et al., 
2013) Low Low Low Low Low Low Low Low 

(Moreno 
Rodriguez & 

Ortiz Ruiz, 2021) 
Low Low Low Low Low Low Low Low 

(Naqvi et al., 
2017) Unclear Unclear High Unclear Low Low Unclear High 

(Nevins et al., 
2005) Low Low Low Low Low Low Low Low 

(Nevins et al., 
2013) Low Low Low Low Low Low Low Low 

(Ogihara & 
Tarnow, 2014) Low Unclear Low Low Low Low Low Unclear 

(Ogihara & 
Wang, 2010) Low Unclear High Low Low Low Low Unclear 

(Okuda et al., 
2000) Low Unclear Low Low Low Low Low Unclear 

(Okuda et al., 
2005) Low Low Low Low Low Low Low Low 
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(Ozcelik et al., 
2008) Low Low High High Low Low Low High 

(Ozdemir & 
Okte, 2012) Low Low Unclear Unclear Low Low Low Unclear 

(Panda et al., 
2016) Low Unclear Unclear Unclear Low Low Low Unclear 

(Paolantonio et 
al., 2020) Low Low Low Low Low Low Low Low 

(Patel et al., 
2017) Low Unclear Low Low Low Low Low Unclear 

(Pavani et al., 
2021) Unclear High High High High Unclear High High 

(Pham, 2021) Low Low Unclear Low Low Low Low Low 

(Piemontese et 
al., 2008) Low Unclear Low Low Low Low Low Unclear 

(Pietruska et al., 
2012) Low Unclear Unclear Unclear Low Low Low Unclear 

(Pilloni et al., 
2021) Low Low Low Low Low Low Low Low 

(Pontoriero et al., 
1999) Low Low Low Low Unclear Low Low Low 

(Pradeep et al., 
2009) Low High Unclear High Low Low Low High 

(Pradeep et al., 
2012) Low Low Low Low Low Low Low Low 

(Pradeep et al., 
2015) Low Low Low Low Low Low Low Low 

(Pradeep et al., 
2016) Low Unclear Unclear Unclear Low Low Unclear Unclear 

(Pradeep et al., 
2017) Low Low Low Low Low Low Low Low 

(Ragghianti 
Zangrando et al., 

2014) 
Low Low Low Unclear High High Unclear High 

(Ravi et al., 2017) Low Unclear Low Low Low Low Low Unclear 

(Ribeiro et al., 
2011) Low Low Low Low Low Low Low Low 

(Rösing et al., 
2005) Low Unclear Low Unclear Low Low Low Unclear 
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(Saini et al., 
2011) Low Unclear Unclear Unclear Low Low Unclear Unclear 

(Sanz et al., 
2004) Low Unclear Low Low Low Low Low Unclear 

(Scheyer et al., 
2002) Low Low Low Low Low Low Low Low 

(Schincaglia et 
al., 2015) Low Low Low Low Low Low Low Low 

(Schwarz et al., 
2003) Low Unclear Unclear Unclear Low Low Low Unclear 

(Sculean, Donos, 
Blaes, et al., 

1999) 
Low Unclear Unclear Unclear Low Low Low Unclear 

(Sculean, Blaes, 
et al., 2001) Low Low High Low Low Low Low High 

(Sculean, Donos, 
et al., 2001) Low Unclear Unclear Unclear Low Low Low Unclear 

(Sculean, 
Windisch, et al., 

2001) 
Low Unclear Low Low Low Low Low Unclear 

(Sculean, Barbé, 
et al., 2002) Low Unclear Low Low Low Low Low Unclear 

(Sculean, 
Chiantella, et al., 

2002) 
Low Unclear Low Low Low Low Low Unclear 

(Sculean et al., 
2003) Low Unclear Unclear Unclear Low Low Low Unclear 

(Sculean et al., 
2004) Low Unclear Low Low Low Low Low Unclear 

(Sculean, 
Pietruska, et al., 

2005) 
Low Low Unclear Unclear Low Low Low Unclear 

(Sculean, 
Berakdar, et al., 

2006) 
Low Low Low Low Low Low Low Low 

(Sculean, 
Schwarz, et al., 

2006) 
Low Low Low Low Low Low Low Low 

(Sculean, 
Pietruska, et al., 

2007) 
Low Low Unclear Unclear Low Low Low Low 

(Sculean et al., 
2008) Low Low Low Low Low Low Low Low 
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(Sezgin et al., 
2017) Low Low Low Low Low Unclear Low Low 

(Shah et al., 
2015) Low Low Low Low Low Low Low Low 

(Sharma & 
Pradeep, 2011) Low Low Low Low Low Low Low Low 

(Shukla et al., 
2016) Low Unclear Unclear Low Unclear Low Low Unclear 

(Silvestri et al., 
2000) Unclear Unclear Low Unclear Low Low Low Unclear 

(Silvestri et al., 
2003) Low Unclear Low Low Low Low Low Unclear 

(Sipos et al., 
2005) Low Low Low Low Low Low Low Low 

(Thorat et al., 
2011) Low Unclear Low Low Low Low Low Unclear 

(Thorat et al., 
2017) Low Unclear Low Low Low Low Low Unclear 

(Tonetti et al., 
2002) and 

(Tonetti et al., 
2004) 

Low Low Low Low Low Low Low Low 

(Velasquez-Plata 
et al., 2002) Low Low Low Low Low Low Low Low 

(Wachtel et al., 
2003) Low Unclear Low Low Low Low Low Unclear 

(Windisch et al., 
2021) Low Low Low Low Low Low Low Low 

(Yamamiya et al., 
2008) Low Unclear Low Unclear Low Low Low Unclear 

(Yilmaz et al., 
2010) Low Unclear Low Low Low Low Low Unclear 

(Zetterström et 
al., 1997) Low Unclear Low Low Low Low Low Unclear 

(Zucchelli et al., 
2002) Low Unclear Low Low Low Low Low Unclear 

(Zucchelli et al., 
2003) Low Unclear Low Unclear Low Low Low Unclear 
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Legend.  Domain 1: risk of selection bias – random sequence generation; Domain 2: risk of selection bias – allocation 

concealment; Domain 3: risk of performance bias – blinding of participants and personnel; Domain 4: risk of detection 

bias – blinding of outcome assessment; Domain 5: risk of attrition bias – incomplete outcome data; Domain 6: risk of 

reporting bias – selective reporting; Domain 7: other risk of bias. 
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Supplementary Table 10. Clinical outcomes of infrabony defects treated with autologous blood-derived 

products (ABPs).  

Publication, 
reference Treatment Bone 

graft 

Baseline 
Time 

(months) 

Follow-up 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

(Agarwal & 
Gupta, 2014) ABP† + BG AllG 7.23 8.42 1.19 12 3.58 5.27 1.73 

(Agarwal et 
al., 2016) ABP* + BG AllG 7.13 8.18 1.05 12 2.98 4.45 1.52 

(Agrawal et 
al., 2017) 

ABP* No NR NR NR 6 
(Only 

median 
reported) 

(Only median 
reported) 

(Only 
median 

reported) 

ABP* + BG SG NR NR NR 6 
(Only 

median 
reported) 

(Only median 
reported) 

(Only 
median 

reported) 

(Ahmad et al., 
2019) ABP* No 7.5 6.87 -0.62 6 3.38 2.81 -0.56 

(Ajwani et al., 
2015) ABP* No 5.9 9.5 3.6 9 4 7.7 3.9 

(Atchuta et 
al., 2020) ABP*+ BG AllG 6.25 6.21 -0.04 6 2.65 2.81 0.16 

(Bahammam 
& Attia, 2021) 

ABP* No 7.3 NR NR 6 4.6 NR NR 

ABP* + BG SG 6.7 NR NR 6 3.7 NR NR 

(Bansal & 
Bharti, 2013) ABP* + BG AllG NR NR NR 6 NR NR NR 

(Bodhare et 
al., 2019) ABP* + BG SG 8.75 9.25 0.45 6 3 4.2 1.2 

(Chadwick et 
al., 2016) ABP* No 6.91 6.32 -0.56 6 4.79 5.29 0.5 

(Chandradas 
et al., 2016) 

ABP* No 8.27 9 0.73 9 4.45 5.36 0.91 

ABP* + BG XG 8.67 9.25 0.58 9 4.42 5.17 0.75 

(Chatterjee et 
al., 2017) 

ABP* No NR NR NR 9 NR NR NR 

ABP* No NR NR NR 9 NR NR NR 

(Demir et al., 
2007) ABP† + BG SG 7.8 8.53 0.73 9 4.2 5.4 1.2 
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(Döri et al., 
2009) ABP† + BG XG 8.6 9.9 1.3 12 3.4 5.3 1.9 

(Elbehwashy 
et al., 2021) 

ABP* No 6.8 8.25 1.45 6 3.35 4 0.65 

ABP* No 6.9 7.45 0.55 6 2.8 3.55 0.75 

(Elgendy & 
Abo Shady, 

2015) 
ABP* + BG SG 7.12 7.4 0.28 6 3.82 3.9 0.08 

(Galav et al., 
2016) ABP* No 7.3 NR NR 9 3.2 NR NR 

(Gamal, 
Abdel 

Ghaffar, et al., 
2016) 

ABP‡ + BG XG 6.8 4.6 NR 6 2.8 3.1 NR 

ABP* + BG XG 6.1 3.8 NR 6 3.2 2.3 NR 

ABP‡ + BG XG 6.8 4.6 NR 9 2.5 2.6 NR 

ABP* + BG XG 6.1 3.8 NR 9 2.5 2.6 NR 

(Gupta et al., 
2014) ABP* No 6.2 6.8 0.6 6 4.4 4.93 0.53 

(Hanna et al., 
2004) ABP† + BG XG 6.92 6.92 0 6 3.38 3.69 0.3 

(Harnack et 
al., 2009) ABP† + BG SG 

(Only 
median 

reported) 

(Only 
median 

reported) 

(Only 
median 

reported) 
6 

(Only 
median 

reported) 

(Only median 
reported) 

(Only 
median 

reported) 

(Hassan et al., 
2012) ABP† + BG AutG 7.28 NR NR 

6 2.52 NR NR 

12 2.31 NR NR 

(Hazari et al., 
2021) ABP* + BG SG 7.6 NR NR 6 5 NR NR 

(Ilgenli et al., 
2007) 

ABP† No 7.5 8.4 0.9 6 5.4 6.9 1.5 

ABP† + BG AllG 8.3 9.06 0.76 6 3.7 4.3 0.6 

(Jalaluddin et 
al., 2017) ABP† No 8 12.7 4.7 6 3.7 9 5.3 

(Jalaluddin et 
al., 2018) ABP† No 8 12.7 4.7 6 3.7 9 5.3 

(Kanoriya et 
al., 2016) ABP* No 7.96 7.6 1.69 9 4.26 3.4 1.45 

(Kaushick et 
al., 2011) ABP† + BG SG 7.3 NR NR 6 3 NR NR 
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(Khosropanah 
et al., 2015) ABP† + BG AllG 8.6 8.7 1.1 6 4 5 1.5 

(Lekovic et 
al., 2002) ABP† + BG XG 7.96 NR NR 6 3.98 NR NR 

(Lekovic et 
al., 2012) 

ABP* No 7.82 NR NR 6 4.47 NR NR 

ABP* + BG XG 7.94 NR NR 6 3.47 NR NR 

(Markou et 
al., 2009) 

ABP† No 7.17 8.08 0.91 6 3.33 3.83 0.5 

ABP + BG AllG 7.08 8.58 1.5 6 3.58 4.92 1.34 

(Martande et 
al., 2016) ABP* No 8.23 9.88 1.65 9 4.46 5.89 1.43 

(Mathur et al., 
2015) ABP* No 7.67 6.87 NR 6 5 4.33 NR 

(Naqvi et al., 
2017) 

ABP* + BG SG 6 NR NR 6 2.15 NR NR 

ABP* + BG SG 6 NR NR 9 2.4 NR NR 

(Okuda et al., 
2005) ABP† + BG SG 7.7 8.4 0.7 12 3 5 1.9 

(Ozdemir & 
Okte, 2012) ABP† + BG SG 7 7.5 0.6 6 4 5 1 

(Paolantonio 
et al., 2020) ABP* + BG AutG 7.43 8.25 0.96 12 3.21 4.82 1.61 

(Patel et al., 
2017) 

ABP* No 8.3 7.1 NR 6 5.3 3.9 NR 

ABP* No 8.3 7.1 NR 9 4.5 3.5 NR 

ABP* No 8.3 7.1 NR 12 4.1 3.4 NR 

(Pavani et al., 
2021) ABP* + BG SG 6.1 NR NR 6 1.8 NR NR 

(Pham, 2021) 
ABP* No 7.57 8.23 0.66 6 4.27 4.9 0.63 

ABP* No 7.57 8.23 0.66 12 2.77 3.23 0.46 

(Piemontese 
et al., 2008) ABP† + BG AllG 7.8 8.4 0.6 12 3.5 4.8 1.3 

(Pradeep et 
al., 2009) 

ABP† No 7.71 NR NR 9 4.21 NR NR 

ABP† + BG XG 8.14 NR NR 9 3.64 NR NR 

ABP* No 7.83 6.2 NR 9 4.06 3.03 NR 
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(Pradeep et 
al., 2012) ABP† No 7.9 6.16 NR 9 4.13 3.23 NR 

(Pradeep et 
al., 2015) ABP* No 8.6 10.24 1.64 9 4.6 5.96 1.36 

(Pradeep et 
al., 2016) ABP* No 7.83 5.7 NR 9 3.8 2.4 NR 

(Pradeep et 
al., 2017) 

ABP* No 8.17 6.4 NR 9 4.27 3.37 NR 

ABP* + BG SG 8.37 6.63 NR 9 4.1 2.97 NR 

(Saini et al., 
2011) 

ABP† + BG SG 6.3 5.1 NR 6 3 2.75 NR 

ABP† + BG SG 6.3 5.1 NR 9 3.5 3.3 NR 

(Sezgin et al., 
2017) ABP* + BG XG 7.46 8.33 0.87 6 2.53 3.86 1.33 

(Shah et al., 
2015) ABP* No 7.07 NR NR 6 3.27 NR NR 

(Sharma & 
Pradeep, 

2011) 
ABP* No 8.56 6.87 0.88 9 4.02 3.56 0.79 

(Shukla et al., 
2016) ABP† + BG SG 7.05 8.25 NR 9 3.35 2.63 NR 

(Thorat et al., 
2011) ABP* No 7.88 8.38 0.5 9 3.19 4 0.81 

(Thorat et al., 
2017) ABP* No 8.17 8.33 0.51 12 4.17 4.33 0.33 

(Yamamiya et 
al., 2008) ABP† + BG SG 7.6 8 0.4 12 3.3 5.3 2.1 

 

Legend. ABP: autologous blood-derived products; AllG: allograft; AutG: autogenous graft; BG: bone graft; CAL: 
clinical attachment level; NR: Not reported; PD: pocket depth; REC: recession depth; SG: synthetic graft; XG: 
xenograft; *: Platelet-rich fibrin (PRF) was used as ABP; †: Platelet-rich plasma (PRP) was used as ABP; ‡: Platelet 
rich growth factor (PRGF) was used as ABP
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Supplementary Table 11. Clinical outcomes of infrabony defects treated with enamel matrix derivative 

(EMD). 

Publication, 
reference Treatment Bone 

graft 

Baseline 
Time 

(months) 

Follow-up 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

(Abu-Ta'a, 
2016) 

EMD + BG AllG NR NR NR 12 NR NR NR 

EMD + BG AllG NR NR NR 12 NR NR NR 

(Agrali Ö et al., 
2016) 

EMD No 8.3 13.7 5.4 6 3.3 9.2 5.9 

EMD + BG AutG 7.93 13.05 5.12 6 3.22 9.51 6.28 

(Aimetti et al., 
2017) EMD No 7.3 9 1.7 

12 3.7 5.5 1.8 

24 3.6 5.4 1.8 

(Al Machot et 
al., 2014) 

EMD No 6.6 9.8 3.3 6 3.4 7.8 4.4 

EMD No 6.6 9.8 3.3 12 3.4 7.7 4.3 

(Aslan et al., 
2020) EMD + BG XG 9.33 11.66 2.33 12 2.83 5.36 2.53 

(Aspriello et al., 
2011) EMD + BG AllG 

(Only 
median 

reported) 

(Only 
median 

reported) 

(Only 
median 

reported) 
12 

(Only 
median 

reported) 

(Only 
median 

reported) 

(Only 
median 

reported) 

(Aydemir 
Turkal et al., 

2016) 
EMD No 6.58 8.13 1.54 6 2.71 4.83 2.13 

(Bhutda & Deo, 
2013) EMD No 7.24 8.08 0.84 

12 3.12 4.12 1 

60 3.4 4.9 1.5 

(Bokan et al., 
2006) 

EMD No 8.6 10.3 2.4 12 4.7 6.5 3.1 

EMD + BG SG 8.6 9.8 1.3 12 4.5 5.8 1.9 

(Bratthall et al., 
2001) 

EMD No 7.8 NR NR 8 4.4 NR NR 

EMD No 7.8 NR NR 8 4.5 NR NR 

EMD No 7.8 NR NR 16 4.1 NR NR 

EMD No 7.8 NR NR 16 4.2 NR NR 
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Camargo et al., 
2001) EMD + BG XG 7.33 NR NR 6 3.54 NR NR 

(Chambrone et 
al., 2007) EMD No 6.42 7.5 1.08 6 2.67 5 2.33 

(Chambrone et 
al., 2010) EMD No 6.3 7.97 1.67 

12 2.3 5.01 2.71 

24 2.09 4.78 2.69 

(Cortellini & 
Tonetti, 2011) 

EMD No 7.8 9.9 2.1 12 3.4 5.7 2.3 

EMD + BG XG 7.3 10.1 2.9 12 3.3 6.4 3.1 

(Crea et al., 
2008) EMD No 6.6 7.5 0.9 

12 3.2 4.7 1.5 

36 3.5 5 1.5 

(De Leonardis 
& Paolantonio, 

2013) 

EMD No 8.73 9.25 0.51 
12 5.22 6.51 1.29 

24 4.97 6.29 1.32 

EMD + BG SG 8.79 9.36 0.57 
12 4.79 5.89 1.1 

24 4.54 5.73 1.19 

(Dilsiz et al., 
2010) 

EMD No 7.3 9.3 2 6 3.1 6.1 3 

EMD No 7.3 9.3 2 12 3 6.4 3.4 

(Döri et al., 
2005) 

EMD + BG XG 7.9 8.8 0.9 12 3.2 4.5 1.3 

EMD + BG SG 7.8 8.8 1 12 3.2 4.7 1.5 

(Döri, 
Nikolidakis, et 

al., 2008) 
EMD + BG XG 8.8 10.5 1.8 12 2.8 5.5 2.7 

(Döri, Arweiler, 
Húszár, et al., 

2013) 
EMD + BG XG 8.8 10.6 1.8 

12 3.3 6.1 2.8 

60 3.8 6.3 2.5 

(Döri, Arweiler, 
Szántó, et al., 

2013) 

EMD + BG XG 8 8.9 0.9 12 3.5 5.3 1.8 

EMD + BG SG 8.1 9.1 1 12 3.3 5.4 2.1 

EMD + BG XG 8 8.9 0.9 120 4.1 5.8 1.7 

EMD + BG SG 8.1 9.1 1 120 4.1 6.1 2 
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(Fickl et al., 
2009) EMD No NR NR NR 

6 NR NR NR 

12 NR NR NR 

(Fileto 
Mazzonetto et 

al., 2021) 

EMD No 6.7 7.4 0.7 6 4.7 5.8 1.1 

EMD No 6.6 7.9 1.3 6 4.4 6 1.6 

EMD No 6.7 7.4 0.7 12 4.3 5 0.7 

EMD No 6.6 7.9 1.3 12 4.2 5.9 1.7 

(Francetti et al., 
2004) EMD No 7.86 9.43 1.57 

12 3.14 5.29 2.15 

24 3 5.14 2.14 

(Francetti et al., 
2005) EMD No 8.06 8.91 0.85 

12 4.06 5.5 1.44 

24 4.04 5.4 1.36 

(Froum et al., 
2001) EMD No 7.99 NR NR 12 3.05 NR NR 

(Ghezzi et al., 
2016) EMD + BG XG 8.2 9.2 1 12 3.3 4.8 1.5 

(Grusovin & 
Esposito, 2009) EMD No 7.8 8.7 0.8 12 3.6 5.3 1.7 

(Guida et al., 
2007) 

EMD No 9.6 10.6 1.1 6 4.5 6.2 1.7 

EMD No 9.6 10.6 1.1 12 3.9 6.1 2.1 

EMD + BG AutG 9.1 10.3 1.1 6 4.5 5.9 1.4 

EMD + BG AutG 9.1 10.3 1.1 12 4 5.4 1.4 

(Gupta et al., 
2014) EMD No 6.87 7 0.13 6 5.07 5 -0.07 

(Gurinsky et al., 
2004) 

EMD No 7.5 8.1 0.6 6 3.6 4.9 1.3 

EMD + BG AllG 7.5 8.2 0.7 6 4 5.2 1.2 

(Heijl et al., 
1997) EMD No 7.8 9.4 1.6 

8 4.4 7.1 2.7 

16 4.5 7 2.5 

36 4.6 7.1 2.5 

EMD No 7.2 10 2.8 6 3.5 7.8 4.3 
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(Hoffmann et 
al., 2016) 

12 3.7 8 4.4 

36 3.3 6.2 2.9 

EMD + BG SG 7.2 9.8 2.6 

6 4.4 8 3.7 

12 3.8 7.8 4.1 

36 3.3 5.8 2.4 

(Hoidal et al., 
2008) EMD + BG AllG 7.24 7.74 0.5 6 4.68 6.26 1.59 

(Iorio Siciliano 
et al., 2011) EMD No 9.4 10.5 1.2 12 6.5 8.1 1.9 

(Iorio-Siciliano 
et al., 2014) EMD + BG XG 8.2 9.3 1.2 12 3.6 5.5 1.8 

(Jepsen et al., 
2008) 

EMD No 7.1 10.1 3 6 4.5 8.3 3.8 

EMD + BG SG 6.9 9.3 2.4 6 5 8 3 

(Kitamura et al., 
2016) 

EMD No NR NR NR 24 NR NR NR 

EMD No NR NR NR 36 NR NR NR 

(Kuru et al., 
2006) 

EMD No 9.47 NR NR 8 4.44 NR NR 

EMD + BG SG 9.77 NR NR 8 4.04 NR NR 

(J. H. Lee et al., 
2020) 

EMD + BG XG 7.8 8.5 0.7 6 5.7 7 1.3 

EMD + BG XG 7.8 8.5 0.7 12 5.4 7 1.6 

EMD + BG XG 7.8 8.5 0.7 24 5.4 6.9 1.5 

(Leknes et al., 
2009) 

EMD No 6.5 10.7 4.2 6 4 9.7 5.7 

EMD No 6.5 10.7 4.2 12 4 10.5 6.5 

(Lekovic et al., 
2000) 

EMD No 7.33 NR NR 6 5.41 NR NR 

EMD + BG XG 7.74 NR NR 6 3.71 NR NR 

(Lekovic et al., 
2001) EMD + BG XG 6.36 NR NR 6 3.41 NR NR 

(Losada et al., 
2017) 

EMD No 7.88 8.96 1.2 6 4.16 5.96 1.76 

EMD No 7.88 8.96 1.2 12 4.04 5.72 1.68 
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EMD + BG SG 7.95 9.57 1.61 6 4.71 7.28 2.66 

EMD + BG SG 7.95 9.57 1.61 12 4.8 7.19 2.47 

(Meyle et al., 
2011) 

EMD No 7.1 10.1 3 12 4.2 8.2 4 

EMD + BG SG 6.9 9.3 2.4 12 4.1 7.6 3.5 

(Minabe et al., 
2002) 

EMD No 6 8.2 2.2 6 2.4 5.5 3.1 

EMD No 6 8.2 2.2 12 2.4 5.6 3.2 

(Moreno 
Rodriguez & 
Ortiz Ruiz, 

2021) 

EMD No 10.75 11.33 0.58 12 2.5 3 0.83 

EMD + BG XG 9,5 10.42 0.83 12 2.67 3.33 1 

(Ogihara & 
Tarnow, 2014) 

EMD No 6.56 7.13 0.57 12 3.43 4.09 0.66 

EMD No 6.56 7.13 0.57 36 3.61 4.13 0.52 

EMD + BG AllG 6.57 7.3 0.73 12 2.19 3.14 0.95 

EMD + BG AllG 6.57 7.3 0.73 36 2.14 3.1 0.96 

EMD + BG AllG 6.43 7.26 0.83 12 2.74 3.74 1 

EMD + BG AllG 6.43 7.26 0.83 36 2.7 3.65 0.95 

Ogihara and 
Wang, 2010) EMD + BG AllG 7 7.57 0.57 12 2.29 3.29 1 

(Okuda et al., 
2000) EMD No 6.33 6.72 0.39 12 3.39 4.94 1.61 

(Paolantonio et 
al., 2020) EMD + BG AutG 7.64 8.46 0.82 12 3.68 5.18 1.5 

(Pietruska et al., 
2012) 

EMD No 8.8 10.4 1.6 12 4.1 6.9 2.9 

EMD No 8.8 10.4 1.6 48 4.4 7.2 2.8 

EMD + BG SG 8.8 10.6 2.1 12 4.3 7.4 3.2 

EMD + BG SG 8.8 10.6 2.1 48 4.7 7.6 3 

(Pilloni et al., 
2021) 

EMD No 7.25 7.37 0.12 12 3 4.25 1.25 

EMD No 7.25 7.37 0.12 18 2.87 4.31 1.44 

EMD No 7.25 7.37 0.12 24 2.75 4.44 1.69 
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(Pontoriero et 
al., 1999) EMD No 8 9.1 0.8 12 3.6 6.2 1.7 

(Ribeiro et al., 
2011) EMD No 7.09 NR NR 6 3.53 NR NR 

(Rösing et al., 
2005) 

EMD No 7.57 NR NR 6 3.85 NR NR 

EMD No 7.57 NR NR 12 3.4 NR NR 

(Sanz et al., 
2004) EMD No 7.9 9.5 1.6 12 4.1 6.4 2.3 

(Scheyer et al., 
2002) EMD + BG XG 7.5 7.9 0.4 6 3.2 4.1 0.9 

(Schwarz et al., 
2003) EMD No 8.6 10.7 2.1 6 4.6 7.5 2.9 

(Sculean, 
Donos, Blaes, et 

al., 1999) 
EMD No 8.1 10.3 2.1 8 4.3 7.2 2.9 

(Sculean, Blaes, 
et al., 2001) 

EMD No 9.1 11 1.9 12 4.5 7.5 3.2 

EMD No 9 10.6 1.6 12 4.3 7.3 2.9 

(Sculean, 
Donos, et al., 

2001) 

EMD No 8.1 9.8 1.7 12 3.8 6.4 2.6 

EMD No 8.1 9.8 1.7 48 4.7 6.8 2.1 

(Sculean, 
Windisch, et al., 

2001) 
EMD No 8.4 10.6 2.2 12 4.3 7.2 2.9 

(Sculean, Barbé, 
et al., 2002) EMD + BG SG 8.07 9.64 1.5 12 3.92 6.42 2.5 

(Sculean, 
Chiantella, et 

al., 2002) 
EMD + BG XG 10 10.9 0.9 12 4.3 6.2 1.7 

(Sculean et al., 
2003) EMD No 8.6 9.5 0.9 6 4.7 6.5 1.8 

(Sculean et al., 
2004) EMD No 8.2 9.9 1.7 60 3.9 7 3 

(Sculean, 
Pietruska, et al., 

2005) 

EMD No 8.5 10.2 1.5 12 4 6.3 2.4 

EMD + BG SG 8.5 10.4 1.9 12 4.4 7.1 2.8 

(Sculean, 
Berakdar, et al., 

2006) 

EMD No 9.3 10.8 1.5 12 4 7.1 3 

EMD No 9.3 11 1.8 12 4.2 7.3 3.2 
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(Sculean, 
Schwarz, et al., 

2006) 

EMD No 8.1 9.5 1.4 12 4 6.3 2.3 

EMD No 8.1 9.5 1.4 96 4.7 6.7 2 

(Sculean, 
Pietruska, et al., 

2007) 

EMD No 8.6 10.4 1.8 48 4.4 7 2.7 

EMD + BG SG 8.6 10.3 1.7 48 4.5 6.9 2.4 

(Sculean et al., 
2008) EMD No 8.4 10.4 2 120 4.8 7.5 2.7 

(Silvestri et al., 
2000) EMD No 7.7 9.1 1.3 12 2.9 4.6 1.7 

(Silvestri et al., 
2003) EMD No 8.5 9.9 1.8 12 3.2 5.8 2.6 

(Sipos et al., 
2005) 

EMD No 6.95 10.94 3.99 6 4.69 10 5.31 

EMD No 6.95 10.94 3.99 12 4.09 9.66 5.55 

(Tonetti et al., 
2002) and 

(Tonetti et al., 
2004) 

EMD No 8 9.4 1.4 12 4.1 6.3 2.2 

(Velasquez-
Plata et al., 

2002) 

EMD No 6.6 NR NR 7 2.8 NR NR 

EMD + BG XG 6.9 NR NR 7 2.9 NR NR 

(Wachtel et al., 
2003) 

EMD No 7 7.7 0.8 6 3.7 4.9 1.2 

EMD No 7 7.7 0.8 12 3.1 4.1 1 

(Windisch et al., 
2021) 

EMD No 7.22 8.82 1.65 12 2.78 4.78 2 

EMD No 7.25 8.71 1.46 12 3.21 4.92 1.71 

(Yilmaz et al., 
2010) 

EMD No 8.2 11.3 3.1 12 3.5 7.8 4.3 

EMD + BG AutG 8.4 11.7 3.3 12 2.8 7.5 4.7 

(Zetterström et 
al., 1997) 

EMD No 7.4 8.7 1.3 8 3.1 5.6 2.5 

EMD No 7.5 8.8 1.3 36 3.7 5.9 2.2 

(Zucchelli et al., 
2002) EMD No 9.2 9.9 0.8 12 4 5.8 1.7 

EMD No 9.2 10.1 0.9 12 3.4 5.2 1.8 



 61 

(Zucchelli et al., 
2003) EMD + BG XG 9.4 10.3 0.9 12 3.2 4.5 1.3 

 

Legend. AllG: allograft; AutG: autogenous graft; BG: bone graft; CAL: clinical attachment level; EMD: enamel 
matrix derivative; NR: Not reported; PD: pocket depth; REC: recession depth; SG: synthetic graft; XG: xenograft. 
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Supplementary Table 12. Clinical outcomes of infrabony defects treated with recombinant human 

platelet-derived growth factor (rhPDGF). 

Publication, 
reference 

Bone 
graft 

Baseline 
Time 

(months) 

Follow-up 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

(Jayakumar et 
al., 2011) SG 8.7 8.4 0.4 6 4.4 4.7 0.3 

(Kavyamala 
et al., 2019) SG 7.33 8 0.66 6 2.66 3.66 0.91 

(J. Y. Lee et 
al., 2017) 

XG 8.25 10.81 2.56 6 3.25 5.31 2.06 

SG 8.31 9.63 1.32 6 3.56 5.53 1.97 

(Maroo & 
Murthy, 
2014) 

SG 8.33 8.53 0.2 6 3.6 3.87 0.27 

SG 8.33 8.53 0.2 9 2.87 3.2 0.27 

(Mishra et al., 
2013) No 7.73 7.91 0.18 6 3.55 4.55 1 

(Nevins et al., 
2005) 

SG 8.6 9.1 0.5 6 NR 5.3 NR 

SG 8.2 8.8 0.6 6 NR NR NR 

(Schincaglia 
et al., 2015) SG 8.7 9.7 1.1 6 4.5 5.7 1.2 

(Schincaglia 
et al., 2015) SG 7.7 8.5 0.8 6 4.1 5.2 1.2 

 

Legend.  CAL: clinical attachment level; NR: Not reported; PD: pocket depth; REC: recession depth; SG: synthetic 
graft; XG: xenograft.
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Supplementary Table 13. Clinical outcomes of infrabony defects treated with Guided Tissue 

Regeneration procedures (GTR). 

Publication, 
reference 

Bone 
graft Membrane 

Baseline 

Time 

(months) 

Follow-up 

Mean PD 

(mm) 

Mean 
CAL 

(mm) 

Mean 
REC 

(mm) 

Mean PD 

(mm) 

Mean 
CAL 

(mm) 

Mean 
REC 

(mm) 

Döri et al., 
2007a) XG CM (R) 8.9 11.1 1.9 12 3.4 6.5 3.2 

(Ghezzi et al., 
2016) XG CM (R) 7.8 8.5 0.7 12 3.1 4.5 1.4 

(Iorio-
Siciliano et 
al., 2014) 

XG CM (R) 8.1 9.3 1.1 12 3.7 5.6 1.8 

(Keles et al., 
2006) SG PLA (R) NR 8.3 NR 6 NR 4.3 NR 

(Liu et al., 
2021) XG CM (R) 4.8 4.8 0 

6 2.4 2 -0.4 

12 2.4 2.1 -0.3 

24 2.4 2.1 -0.3 

(Minabe et al., 
2002) No CM (R) 6.5 7.4 0.9 

6 2.7 4.4 1.7 

12 2.4 4.7 2.3 

(Panda et al., 
2016) No CM (R) 7 7.63 0.63 9 3.81 4.25 0.44 

(Pham, 2021) No CM (R) 7.6 8.17 0.57 
6 4.37 4.97 0.6 

12 2.97 3.63 0.66 

(Pontoriero et 
al., 1999) 

No PLA (R) 7.9 8.9 1 12 3.1 5.5 1.4 

No Polymers 
(R) 7.9 8.5 0.6 12 3.8 5.5 1.1 

(Ravi et al., 
2017) No CM (R) 6.11 5.97 NR 6 2.74 0.55 NR 

(Sanz et al., 
2004) No PLA (R) 8 9.7 1.7 12 4.7 7.2 2.5 

(Sculean, 
Donos, Blaes, 
et al., 1999) 

No Polymers 
(R) 8.3 10.1 1.8 8 4.3 7.1 2.9 
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(Sculean, 
Donos, et al., 

2001) 
No Polymers 

(R) 8.1 9.8 1.7 
12 3.6 6.6 3 

48 4.7 6.9 2.2 

(Sculean, 
Windisch, et 

al., 2001) 
No Polymers 

(R) 8.4 10.3 1.9 12 4.2 7.2 3 

(Sculean et 
al., 2004) No Polymers 

(R) 8.3 9.9 1.6 60 4.4 7.2 2.8 

(Sculean, 
Schwarz, et 
al., 2006) 

No Polymers 
(R) 8.2 9.7 1.5 

12 3.6 6.7 3.1 

96 4.5 6.8 2.3 

(Sculean et 
al., 2008) No Polymers 

(R) 8.4 10.3 1.9 120 5 7.5 2.5 

 

Legend.  CAL: clinical attachment level; CM: collagen membrane; ePTFE: expanded polytetrafluoroethylene; NR: 
not reported; PD: pocket depth; PLA: polylactic acid; R: resorbable membrane; REC: recession depth; SG: synthetic 
graft; XG: xenograft.
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Supplementary Table 14. Clinical outcomes of infrabony defects treated with biologics and guided 

tissue regeneration. 

Publication, 
reference 

Bone graft, 
membrane 

Baseline 
Time 

(months) 

Follow-up 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

Autologous blood-derived products + Guided tissue regeneration (ABP + GTR) 

(Camargo et 
al., 2005) XG, CM 8.12 NR NR 6 3.06 NR NR 

(Döri et al., 
2007a) XG, CM 8.9 10.9 1.9 12 3.4 6.4 3 

(Keles et al., 
2006) SG, PLA NR 7.9 NR 6 NR 3.9 NR 

(Lekovic et 
al., 2002) XG, CM 7.81 NR NR 6 3.62 NR NR 

(Liu et al., 
2021) XG, CM 4.6 4.9 0.3 

6 1.9 2.9 1 

12 1.9 3.2 1.3 

24 1.9 3.1 1.2 

(Panda et al., 
2016) No, CM 6.81 7.56 0.75 9 2.94 3.13 0.19 

(Ravi et al., 
2017) No, CM 6.92 6.82 NR 6 2.79 0.82 NR 

Enamel matrix derivative + Guided tissue regeneration (EMD + GTR) 

(Minabe et 
al., 2002) No, CM 7 8.2 1.2 

6 2.8 5.3 2.5 

12 2.9 5.3 2.4 

(Sculean, 
Windisch, et 

al., 2001) 

No, 
Polymers 8.6 10 1.1 12 4.3 6.6 2.2 

(Sculean et 
al., 2004) 

No, 
Polymers 8.4 9.8 1.4 60 4.4 7.2 2.9 

(Sculean et 
al., 2008) Polymers 8.6 10.2 1.6 120 5.1 7.3 2.2 

 
Legend. ABP: autogenous blood-derived products; CAL: clinical attachment level; CM: collagen membrane; NR: 
not reported; PD: pocket depth; REC: recession depth; SG: synthetic graft; XG: xenograft. 
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Supplementary Table 15. Clinical outcomes of infrabony defects treated with bone graft alone. 

Publication, 
reference Bone graft 

Baseline 
Time 

(months) 

Follow-up 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

(Agarwal & 
Gupta, 2014) AllG 7.25 8.44 1.19 12 3.6 6.04 2.42 

(Agarwal et 
al., 2016) AllG 7.12 8.18 1.07 12 3.52 5.57 2.07 

(Al Machot et 
al., 2014) 

SG 6.6 9.6 2.9 6 3.9 8 4.1 

SG 6.6 9.6 2.9 12 4.1 8.1 4.1 

(Atchuta et 
al., 2020) AllG 6.63 6.63 0 6 3.08 3.13 0.05 

(Bahammam 
& Attia, 
2021) 

SG 7.6 NR NR 6 5.2 NR NR 

(Bodhare et 
al., 2019) SG 9.05 9.95 0.9 6 3.4 5.75 2.35 

(Chadwick et 
al., 2016) AllG 6.82 7.05 0.24 6 4.82 5.89 1.08 

(Demir et al., 
2007) SG 8.36 9.7 0.72 9 5.07 6.21 1.14 

(Döri et al., 
2009) XG 8.5 9.6 1.1 12 3.2 4.9 1.7 

(Elgendy & 
Abo Shady, 

2015) 
SG 6.75 7.1 0.35 6 3.42 3.55 0.13 

(Galav et al., 
2016) AutG 7.4 NR NR 9 2.6 NR MR 

(Gamal, 
Abdel 

Ghaffar, et 
al., 2016) 

XG 6.1 4.2 NR 6 3.4 2.5 NR 

XG 6.1 4.2 NR 9 2.3 2.4 NR 

(Hanna et al., 
2004) XG 6.08 6.38 0.3 6 4.15 4.31 0.15 

(Hassan et al., 
2012) 

AutG 7.19 NR NR 6 3.14 NR NR 

AutG 7.19 NR NR 12 2.81 NR NR 

(Hazari et al., 
2021) SG 6.9 NR NR 6 5.4 NR NR 
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(Hoidal et al., 
2008) AllG 6.53 7 0.48 6 4.08 5.38 1.3 

(Jalaluddin et 
al., 2018) SG 8.2 13.1 4.9 6 4 9.1 5.1 

(Jayakumar et 
al., 2011) SG 7.7 7.8 0.1 6 4.5 5 0.5 

(Kaushick et 
al., 2011) SG 7.3 NR NR 6 4 NR NR 

(Kavyamala 
et al., 2019) SG 7.5 7.75 0.16 6 3.75 4.66 1 

(Khosropanah 
et al., 2015) AllG 7.8 7.9 0.3 6 3.6 4.4 1.2 

(J. H. Lee et 
al., 2020) 

XG 7.3 7.8 0.5 6 5.8 7 1.2 

XG 7.3 7.8 0.5 12 5.5 6.8 1.3 

XG 7.3 7.8 0.5 24 5.4 6.7 1.3 

(Leknes et al., 
2009) SG 6.9 12.4 5.5 6 4.5 11 6.5 

(Leknes et al., 
2009) SG 6.9 12.4 5.5 12 4.3 10.5 6.2 

(Lekovic et 
al., 2001) XG 6.01 NR NR 6 3.3 NR NR 

(Maroo & 
Murthy, 
2014) 

SG 7.93 8.2 0.27 6 4.53 5.27 0.73 

SG 7.93 8.2 0.27 9 3.8 4.53 0.8 

(Mathur et al., 
2015) AutG 7.93 7.87 NR 6 5.53 5.2 NR 

(Naqvi et al., 
2017) 

SG 5.9 NR NR 6 2.9 NR NR 

SG 5.9 NR NR 9 3 NR NR 

(Nevins et al., 
2005) SG 8.3 8.8 0.5 6 NR 5.3 NR 

(Okuda et al., 
2005) SG 7.9 8.8 0.8 12 4.2 6.8 2.6 

(Ozdemir & 
Okte, 2012) SG 7 7 0 6 4 6 2 

(Pavani et al., 
2021) SG 5.6 NR NR 6 2.15 NR NR 
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(Piemontese 
et al., 2008) AllG 7.4 8.1 0.8 12 4.7 5.9 1.2 

(Saini et al., 
2011) 

SG 6.35 4.5 NR 6 3.3 2.8 NR 

SG 6.35 4.5 NR 9 4.15 3.4 NR 

(Scheyer et 
al., 2002) XG 7.1 7.5 0.4 6 3.2 3.8 0.6 

(Sculean, 
Barbé, et al., 

2002) 
SG 8.07 9.78 1.64 12 3.85 6.71 2.92 

(Sculean, 
Chiantella, et 

al., 2002) 
XG 9.7 10.1 0.5 12 3.2 5.2 2 

(Sezgin et al., 
2017) XG 7.07 7.73 0.66 6 2.86 4.46 1.6 

(Shah et al., 
2015) AllG 6.97 NR NR 6 3.4 NR NR 

(Shukla et al., 
2016) SG 6.95 7.4 NR 9 2.9 2.4 NR 

 

Legend.  AllG: allograft; AutG: autogenous graft; CAL: clinical attachment level; NR: Not reported; PD: pocket 
depth; REC: recession depth; SG: synthetic graft; XG: xenograft.
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Supplementary Table 16. Clinical outcomes of infrabony defects treated with papilla preservation 

techniques alone. 

Publication, 
reference PPT 

Baseline 
Time 

(months) 

Follow-up 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

(Ahmad et al., 
2019) M-MIST 7.06 6.81 -0.25 6 2.88 2.81 -0.19 

(Aslan et al., 
2020) EPPT 9.26 11.4 2.13 12 3.06 5.56 2.5 

(Cortellini & 
Tonetti, 2011) M-MIST 7.5 9.6 2.1 12 3.1 5.5 2.4 

(De Leonardis 
& 

Paolantonio, 
2013) 

MPPT or 
SPPT 8.7 9.3 0.6 12 6.11 7.76 1.64 

MPPT or 
SPPT 8.7 9.3 0.6 24 6.33 7.94 1.61 

(Fileto 
Mazzonetto et 

al., 2021) 

SPPT 6.7 7.5 0.8 6 4.9 6.5 1.6 

SPPT 6.7 7.5 0.8 12 4.8 5.9 1.1 

(Francetti et 
al., 2004) 

SPPT 6.71 8.29 1.58 12 4.14 6 1.86 

SPPT 6.71 8.29 1.58 24 3.71 5.57 1.86 

(Francetti et 
al., 2005) 

SPPT 7.11 7.98 0.87 12 4.11 6.02 1.91 

SPPT 7.11 7.98 0.87 24 3.6 5.47 1.87 

(Grusovin & 
Esposito, 

2009) 

MPPT or 
SPPT 7.2 8.5 1.3 12 3.3 5.2 1.9 

(Mishra et al., 
2013) M-MIST 7.64 7.64 0 6 3.82 4.37 0.55 

(Ribeiro et 
al., 2011) MIST 7.12 NR NR 6 3.57 NR NR 

(Tonetti et al., 
2002) and 

(Tonetti et al., 
2004) 

MPPT or 
SPPT 7.7 9.1 1.4 12 4.4 6.6 2.2 

(Wachtel et 
al., 2003) 

MPPT 6.5 7.2 0.7 6 4.3 5.1 0.9 

MPPT 6.5 7.2 0.7 12 4.4 5.5 1 
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(Zucchelli et 
al., 2002) SPPT 8.9 10 1.1 12 4.4 7.4 3.1 

 

Legend.  CAL: clinical attachment level; EPPT: entire papilla preservation technique; M-MIST: modified-minimally 
invasive surgical technique; MIST: minimally invasive surgical technique; MPPT: modified papilla preservation 
technique; NR: Not reported; PD: pocket depth; PPT: papilla preservation technique; REC: recession depth; SPPT: 
simplified papilla preservation technique.
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Supplementary Table 17. Clinical outcomes of infrabony defects treated with access flap surgery alone. 

Publication, 
reference 

Flap 
approach 

Baseline 
Time 

(months) 

Follow-up 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

Mean PD 

(mm) 

Mean CAL 

(mm) 

Mean REC 

(mm) 

(Agrali Ö et 
al., 2016) OFD 7.6 12.1 4.7 6 3.2 10.5 7.3 

(Ajwani et al., 
2015) OFD 6.2 9.2 3.4 9 4.6 7.9 3.7 

(Atchuta et 
al., 2020) OFD 5.21 5.81 0.6 6 2.85 3.19 0.34 

(Bahammam 
& Attia, 
2021) 

OFD 6.6 NR NR 6 5.7 NR NR 

(Bhutda & 
Deo, 2013) 

OFD 6.82 7.32 0.5 12 4.6 5.27 0.67 

OFD 6.82 7.32 0.5 60 4.9 5.72 0.82 

(Bokan et al., 
2006) OFD 9.8 10.2 1.1 12 6 8.1 2.6 

(Camargo et 
al., 2001) OFD 7.16 NR NR 6 5.52 NR NR 

(Camargo et 
al., 2005) OFD 5.12 NR NR 6 7.96 NR NR 

(Chambrone 
et al., 2007) OFD 6.08 6.74 0.66 6 2 3.16 1.16 

(Chambrone 
et al., 2010) 

OFD 6.13 7.76 1.63 12 2.64 4.88 2.24 

OFD 6.13 7.76 1.63 24 2.85 5.17 2.32 

(Chandradas 
et al., 2016) OFD 8.33 8.83 0.5 9 5.33 7.16 1.83 

(Froum et al., 
2001) OFD 7.32 NR NR 12 5.08 NR NR 

(Heijl et al., 
1997) 

MWF 7.8 9.3 1.5 8 5.1 7.6 2.5 

MWF 7.8 9.3 1.5 16 5.1 7.5 2.4 

MWF 7.8 9.3 1.5 36 5.2 7.1 1.9 

(Jalaluddin et 
al., 2017) OFD 7.3 11.7 4.4 6 3.4 8.2 4.8 
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(Kanoriya et 
al., 2016) OFD 8.03 7.56 1.6 9 5.16 4.53 1.66 

(Kitamura et 
al., 2016)  

MWF 6.2 NR NR 24 3.5 4.4 0.9 

MWF 6.2 NR NR 36 3.4 4.2 0.8 

(Martande et 
al., 2016) OFD 7.9 9.6 1.7 9 5.13 6.9 1.77 

(Okuda et al., 
2000) OFD 6.22 6.83 0.61 12 4 6 1.83 

(Patel et al., 
2017) 

OFD 7.9 6.8 NR 6 6.8 5.9 NR 

OFD 7.9 6.8 NR 9 6 5.3 NR 

OFD 7.9 6.8 NR 12 5.5 4.7 NR 

(Pavani et al., 
2021) OFD 5.6 NR NR 6 2.3 NR NR 

(Pham, 2021) 
OFD 7.4 8.1 0.7 6 4.83 5.87 1.04 

OFD 7.4 8.1 0.7 12 4.03 4.73 0.7 

(Pontoriero et 
al., 1999) 

OFD 7.5 8.5 1 12 3.8 6.7 1.9 

OFD 7.5 8.4 0.8 12 4.3 6.8 1.7 

OFD 7.2 8.2 1 12 3.9 6.4 1.5 

OFD 7.9 8.6 0.7 12 4.4 6.8 1.7 

(Pradeep et 
al., 2012) OFD 7.76 6.26 NR 9 4.8 3.43 NR 

(Pradeep et 
al., 2015) OFD 8.77 10.4 1.63 9 5.76 7.46 1.7 

(Pradeep et 
al., 2016) OFD 7.87 5.63 NR 9 4.77 3.17 NR 

(Pradeep et 
al., 2017) OFD 8.03 6.57 NR 9 5.07 3.9 NR 

(Ragghianti 
Zangrando et 

al., 2014) 
OFD NR NR NR 24 NR NR NR 

(Rösing et al., 
2005) 

OFD 7.38 NR NR 6 3.36 NR NR 

OFD 7.38 NR NR 12 2.99 NR NR 
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(Sculean, 
Windisch, et 

al., 2001) 
OFD 8.6 10.1 1.8 12 4.9 8.4 3.5 

(Sculean et 
al., 2004) OFD 8.2 9.7 1.5 60 5.5 8.4 3.2 

(Sculean et 
al., 2008) OFD 8.6 10.4 1.8 120 5.1 8.6 3.5 

(Sharma & 
Pradeep, 

2011) 
OFD 8.08 6.23 0.92 9 4.87 3.46 1.56 

(Silvestri et 
al., 2000) MWF 7.7 8.7 1 12 6.3 7.5 1.2 

(Thorat et al., 
2011) OFD 6.75 6.94 0.19 9 3.19 4.69 1.5 

(Thorat et al., 
2017) OFD 7.83 7.17 0.47 12 6.33 6.83 0.67 

(Zetterström 
et al., 1997) 

OFD 7.4 8.7 1.3 8 3.7 6.1 2.4 

OFD 7.5 9 1.5 36 4.3 6.8 2.5 

 

Legend.  CAL: clinical attachment level; MWF: modified Widman flap; NR: Not reported; OFD: open flap 
debridement; PD: pocket depth; REC: recession depth.
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Supplementary Table 18. Two-dimensional radiographic outcomes of infrabony defects treated with 

autologous blood-derived products (ABPs). 

Publication, 
reference Treatment Carrier 

Time 

(months) 
Mean Rx bone fill 

(%) 
Mean linear Rx bone gain 

(mm) 

(Agarwal & Gupta, 
2014) ABP + BG AllG 12 NR 3.02 

(Agarwal et al., 
2016) ABP + BG AllG 12 NR 3.5 

(Agrawal et al., 
2017) 

ABP No 6 NR NR 

ABP + BG SG 6 NR NR 

(Ahmad et al., 
2019) ABP No 6 37.4 1.1 

(Ajwani et al., 
2015) ABP No 9 NR 2.6 

(Atchuta et al., 
2020) ABP + BG AllG 6 NR 5.35 

(Bahammam & 
Attia, 2021) 

ABP No 6 NR 2.2 

ABP + BG SG 6 NR 2.31 

(Bansal & Bharti, 
2013) ABP + BG AllG 6 NR 2.13 

(Chadwick et al., 
2016) ABP No 6 NR 1.1 

(Chandradas et al., 
2016) 

ABP No 9 49.6 2.55 

ABP + BG XG 9 61.53 3.47 

(Chatterjee et al., 
2017) 

ABP No 9 73.09 NR 

ABP No 9 76.45 NR 

(Elbehwashy et al., 
2021) 

ABP No 6 48.3 2.29 

ABP No 6 40.62 1.63 

(Galav et al., 2016) ABP No 9 NR 1.16 

(Gamal, Abdel 
Ghaffar, et al., 

2016) 

ABP + BG XG 6 NR 1.5 

ABP + BG XG 6 NR 1.5 
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ABP + BG XG 9 NR 2.1 

ABP + BG XG 9 NR 1.7 

(Hazari et al., 2021) ABP + BG XG 6 NR 2.05 

(Ilgenli et al., 2007) 
ABP No 6 NR 0.6 

ABP + BG AllG 6 NR 3.8 

(Jalaluddin et al., 
2017) ABP No 6 38.4 0.8 

(Jalaluddin et al., 
2018) ABP No 6 41.7 0.8 

(Kanoriya et al., 
2016) ABP No 9 46 2.42 

(Lekovic et al., 
2012) 

ABP No 6 NR 2.21 

ABP + BG XG 6 NR 4.06 

(Markou et al., 
2009) 

ABP No 6 41.29 NR 

ABP + BG AllG 6 45.42 NR 

(Martande et al., 
2016) ABP No 9 47.91 2.46 

(Mathur et al., 
2015) ABP No 6 NR 2.93 

Okuda et al., 2005) ABP + BG SG 12 NR 3.5 

(Ozdemir & Okte, 
2012) ABP + BG SG 6 28.6 0.8 

(Paolantonio et al., 
2020) ABP + BG AutG 12 NR 2.93 

(Patel et al., 2017) 

ABP No 6 32.9 NR 

ABP No 9 42 NR 

ABP No 12 45.2 NR 

(Pham, 2021) 
ABP No 6 26.45 2.37 

ABP No 12 45.25 4.13 

(Piemontese et al., 
2008) ABP + BG AllG 12 NR 3.3 
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(Pradeep et al., 
2009) 

ABP No 9 43.81 1.96 

ABP + BG XG 9 58.14 2.89 

(Pradeep et al., 
2012) 

ABP No 9 55.41 2.8 

ABP No 9 56.85 2.7 

(Pradeep et al., 
2015) ABP No 9 48 2.53 

(Pradeep et al., 
2016) ABP No 9 NR 3.17 

(Pradeep et al., 
2017) 

ABP No 9 56.46 3.2 

ABP + BG SG 9 63.39 3.87 

(Saini et al., 2011) 
ABP + BG SG 6 NR 2.4 

ABP + BG SG 9 NR 3.2 

(Sezgin et al., 2017) ABP + BG XG 6 NR 2.55 

(Sharma & Pradeep, 
2011) ABP No 9 48.26 2.5 

(Thorat et al., 2011) ABP No 9 46.92 2.12 

(Thorat et al., 2017) ABP No 12 46.13 3.09 

(Yamamiya et al., 
2008) ABP + BG SG 12 NR 3.2 

 

Legend. ABP: autologous blood-derived products; AllG: allograft; AutG: autogenous graft; BG: bone graft; NR: not 
reported; SG: synthetic graft; XG: xenograft.
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Supplementary Table 19. Two-dimensional radiographic outcomes of infrabony defects treated with 

enamel matrix derivative (EMD). 

Publication, 
reference Treatment Carrier 

Time 

(months) 
Mean Rx bone fill 

(%) 
Mean linear Rx bone gain 

(mm) 

(Agrali Ö et al., 
2016) 

EMD No 6 65.98 NR 

EMD + BG AutG 6 64.56 NR 

(Aimetti et al., 
2017) 

EMD No 12 NR 3.4 

EMD No 24 NR 3.8 

(Al Machot et al., 
2014) 

EMD No 6 NR 1.8 

EMD No 12 NR 1.6 

(Aspriello et al., 
2011) EMD + BG AllG 12 (Only median 

reported) (Only median reported) 

(Aydemir Turkal et 
al., 2016) EMD No 6 17.31 1.21 

(Bhutda & Deo, 
2013) EMD No 60 66.66 3.2 

(Bratthall et al., 
2001) 

EMD No 8 NR 0.8 

EMD No 8 NR 0.7 

EMD No 16 NR 1 

EMD No 16 NR 1 

(Cortellini & 
Tonetti, 2011) 

EMD No 12 71 3.3 

EMD + BG XG 12 78 3.3 

(Crea et al., 2008) 
EMD No 12 49.1 NR 

EMD No 36 56.9 NR 

(De Leonardis & 
Paolantonio, 2013) 

EMD No 12 NR 2.32 

EMD No 24 NR 2.61 

EMD + BG SG 12 NR 3.17 

EMD + BG SG 24 NR 3.35 
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(Fickl et al., 2009) 
EMD No 6 NR 1.4 

EMD No 12 NR 2.5 

(Fileto Mazzonetto 
et al., 2021) 

EMD No 12 NR 1.24 

EMD No 12 NR 0.84 

(Francetti et al., 
2004) 

EMD No 12 49.16 2.96 

EMD No 24 57.44 3.44 

(Francetti et al., 
2005) 

EMD No 12 53.7 3.09 

EMD No 24 55.2 3.18 

(Grusovin & 
Esposito, 2009) EMD No 12 NR 2.5 

(Guida et al., 2007) 
EMD No 12 NR 2.3 

EMD + BG AutG 12 NR 2.2 

(Gurinsky et al., 
2004) 

EMD No 6 55.3 2.6 

EMD + BG AllG 6 74.9 3.7 

(Heijl et al., 1997) 

EMD No 8 13 0.9 

EMD No 16 31 2.2 

EMD No 36 36 2.6 

(Kitamura et al., 
2016) 

EMD No 24 16.15 0.96 

EMD No 36 23.29 1.34 

(Kuru et al., 2006) 
EMD No 8 NR 2.15 

EMD + BG SG 8 NR 2.76 

(J. H. Lee et al., 
2020) 

EMD + BG XG 6 NR 2 

EMD + BG XG 12 NR 2.3 

EMD + BG XG 24 NR 2.5 

EMD No 6 NR 2.44 
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(Losada et al., 
2017) 

EMD No 12 NR 2.6 

EMD + BG SG 6 NR 2.33 

EMD + BG SG 12 NR 2.71 

(Meyle et al., 2011) 
EMD No 12 NR 1.49 

EMD + BG SG 12 NR 2.19 

(Ogihara & Tarnow, 
2014) 

EMD No 12 NR 3.3 

EMD No 36 NR 3.26 

EMD + BG AllG 12 NR 4.23 

EMD + BG AllG 36 NR 4.19 

EMD + BG AllG 12 NR 4.26 

EMD + BG AllG 36 NR 4.29 

(Paolantonio et al., 
2020) EMD + BG AutG 12 NR 2.68 

(Ragghianti 
Zangrando et al., 

2014) 
EMD No 24 NR -0.04 

(Ribeiro et al., 
2011) EMD No 6 NR 1.52 

(Rösing et al., 2005) 
EMD No 6 NR 0.33 

EMD No 12 NR 1.55 

(Zetterström et al., 
1997) 

EMD No 8 15 1.2 

EMD No 36 31 2.4 

(Zucchelli et al., 
2003) 

EMD No 12 NR 4.3 

EMD + BG XG 12 NR 5.3 

 

Legend. AllG: allograft; AutG: autogenous graft; BG: bone graft; EMD: enamel matrix derivative; NR: not reported; 
SG: synthetic graft; XG: xenograft.
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Supplementary Table 20 Two-dimensional radiographic outcomes of infrabony defects treated with 

recombinant human platelet-derived growth factor (rhPDGF). 

Publication, 
reference Bone graft 

Time 

(months) 
Mean Rx bone fill 

(%) 
Mean linear Rx 
bone gain (mm) 

(Jayakumar et 
al., 2011) SG 6 65.6 3.7 

(Kavyamala et 
al., 2019) SG 6 73.59 3.28 

(J. Y. Lee et 
al., 2017) 

XG 6 NR 5.91 

SG 6 NR 4.16 

(Maroo & 
Murthy, 2014) 

SG 6 80.12 3.35 

SG 9 94.3 4.05 

(Mishra et al., 
2013) No 6 36.2 1.89 

(Nevins et al., 
2005) 

SG 6 57 2.6 

SG 6 34 1.5 

(Nevins et al., 
2013) 

SG 12 60.5 2.88 

SG 24 68.3 3.32 

SG 12 53.7 2.25 

SG 24 57.3 NR 

(Schincaglia 
et al., 2015) SG 6 NR 2 

(Schincaglia 
et al., 2015) SG 6 NR 2.1 

 

Legend. NR: Not reported; SG: synthetic graft; XG: xenograft.
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Supplementary Table 21. Two-dimensional radiographic outcomes of infrabony defects treated with 

bone graft alone or guided tissue regeneration 

Publication, 
reference 

Bone graft or 
Barrier 

Membrane 

Time 

(months) 

Mean Rx bone fill 

(%) 
Mean linear Rx bone gain 

(mm) 

(Agarwal & Gupta, 
2014) AllG 12 NR 2.37 

(Agarwal et al., 
2016) AllG 12 NR 2.49 

(Al Machot et al., 
2014) 

SG 6 NR 1.7 

SG 12 NR 1.6 

(Atchuta et al., 
2020) AllG 6 NR 5.39 

(Bahammam & 
Attia, 2021) SG 6 NR 1.49 

(Bansal & Bharti, 
2013) AllG 6 NR 1.93 

(Chadwick et al., 
2016) AllG 6 NR 1.14 

(Galav et al., 2016) AutG 9 NR 1.79 

(Gamal, Abdel 
Ghaffar, et al., 

2016) 

XG 6 NR 1.5 

XG 9 NR 1.6 

(Hazari et al., 2021) SG 6 NR 1.95 

(Jalaluddin et al., 
2018) SG 6 50 1.9 

(Jayakumar et al., 
2011) SG 6 47.5 2.8 

(Kavyamala et al., 
2019) SG 6 45.74 2.75 

(J. H. Lee et al., 
2020) 

XG 6 NR 1.5 

XG 12 NR 1.8 

XG 24 NR 2 

SG 6 57.54 2.14 
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(Maroo & Murthy, 
2014) SG 9 67.99 2.5 

(Mathur et al., 
2015) AutG 6 NR 1.76 

(Nevins et al., 2005) SG 6 18 0.9 

(Nevins et al., 2013) 
SG 12 32.6 1.42 

SG 24 41.5 1.81 

(Okuda et al., 2005) SG 12 NR 2.7 

(Ozdemir & Okte, 
2012) SG 6 37 1.1 

(Pham, 2021) 
CM 6 22.2 2 

CM 12 42.15 3.97 

(Piemontese et al., 
2008) AllG 12 NR 2.7 

(Saini et al., 2011) 
SG 6 NR 2.05 

SG 9 NR 2.5 

(Sezgin et al., 2017) XG 6 NR 1.98 

 

Legend.  AllG: allograft; AutG: autogenous graft; CM: collagen (barrier) membrane; NR: not reported; SG: synthetic 
graft; XG: xenograft.  
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Supplementary Table 22. Two-dimensional radiographic outcomes of infrabony defects treated with 

flap surgery alone. 

Publication, 
reference Flap approach 

Time 

(months) 

Mean Rx bone fill 

(%) 
Mean linear Rx bone 

gain (mm) 

Flap surgery with papilla preservation 

(Ahmad et al., 2019) M-MIST 6 33.89 1.07 

(Cortellini & Tonetti, 
2011) M-MIST 12 77 3.5 

(De Leonardis & 
Paolantonio, 2013) 

MPPT or SPPT 12 NR 0.13 

MPPT or SPPT 24 NR 0.23 

(Fickl et al., 2009) 
MPPT 6 NR 0.7 

MPPT 12 NR 1.1 

(Fileto Mazzonetto et 
al., 2021) SPPT 12 NR 0.92 

(Francetti et al., 2004) 
SPPT 12 30.14 1.44 

SPPT 24 38.49 1.84 

(Francetti et al., 2005) 
SPPT 12 35.4 1.86 

SPPT 24 45.7 2.4 

(Grusovin & Esposito, 
2009) MPPT or SPPT 12 NR 2.5 

(Mishra et al., 2013) M-MIST 6 35.02 1.85 

(Ribeiro et al., 2011) MIST 6 NR 0.95 

Flap surgery without papilla preservation 

(Agrali Ö et al., 2016) OFD 6 35.31 NR 

(Ajwani et al., 2015) OFD 9 NR 1.3 

(Atchuta et al., 2020) OFD 6 NR 2.58 

(Bahammam & Attia, 
2021) OFD 6 NR 1.1 
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(Bhutda & Deo, 2013) OFD 60 31.71 1.3 

(Chandradas et al., 
2016) OFD 9 24.69 1.21 

(Chatterjee et al., 
2017) OFD 9 54.22 NR 

(Heijl et al., 1997) 

MWF 8 -2 -0.1 

MWF 16 -4 -0.2 

MWF 36 0 0 

(Jalaluddin et al., 
2017) OFD 6 27.3 0.8 

(Kanoriya et al., 
2016) OFD 9 7.33 0.38 

(Kitamura et al., 
2016)  

(part A of the study) 

MWF 24 14.26 NR 

MWF 36 21.58 NR 

(Kitamura et al., 
2016)  

(part B of the study) 

MWF 24 11.7 0.63 

MWF 36 13.3 0.68 

(Martande et al., 
2016) OFD 9 5.54 0.27 

(Patel et al., 2017) 

OFD 6 7.3 NR 

OFD 9 16.4 NR 

OFD 12 21.6 NR 

(Pham, 2021) 
OFD 6 10.21 1 

OFD 12 23.13 2.23 

(Pradeep et al., 2012) OFD 9 1.56 0.13 

(Pradeep et al., 2015) OFD 9 9.14 0.49 

(Pradeep et al., 2016) OFD 9 NR 1.43 

(Pradeep et al., 2017) OFD 9 15.96 0.93 

(Ragghianti 
Zangrando et al., 

2014) 
OFD 24 NR 0.7 
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(Rösing et al., 2005) 
OFD 6 NR 1.2 

OFD 12 NR 1.39 

(Sharma & Pradeep, 
2011) OFD 9 1.8 0.09 

(Thorat et al., 2011) OFD 9 28.66 1.24 

(Thorat et al., 2017) OFD 12 10.48 1.67 

(Zetterström et al., 
1997) 

OFD 8 4 0.3 

OFD 36 0 0 

 

Legend. M-MIST: modified-minimally invasive surgical technique; MIST: minimally invasive surgical technique; 
MPPT: modified papilla preservation technique; MWF: modified Widman flap; NR: Not reported; OFD: open flap 
debridement; SPPT: simplified papilla preservation technique.
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Supplementary Table 23. Early wound healing outcomes following treatment of infrabony defects. 

Publication, 
reference Comparison Flap 

approach Wound healing index Time 
(days) 

Mean Scores 
(points) Conclusions, main remarks 

(Al Machot 
et al., 2014) EMD vs BG MPPT EHI as proposed by 

Wachtel et al. 2003 

7 
EMD: 1.67 

BG: 1.9 

NSSD between EMD and BG for 
EHI at 7 and 14 days. After 2 
weeks, 63% of the subjects in 
both groups showed complete 

flap closure (without a fibrin line 
in the interproximal area) 

14 
EMD: 1.64 

BG: 1.68 

(Cortellini & 
Tonetti, 
2011) 

EMD + BG vs 
EMD vs Flap M-MIST Evaluation of primary 

closure 

7 Complete closure 
97.8% sites 

Complete closure in all the sites 
except one, regardless of the use 

of EMD or EMD + BG 
14 Complete closure 

100% sites 

42 Complete closure 
100% sites 

(Fickl et al., 
2009) EMD vs Flap MPPT EHI as proposed by 

Wachtel et al. 2003 

7 
EMD: 1.77 

Flap: 1.77 
NSSD between EMD and Flap 

alone. Complete closure observed 
in 97% of the Flap alone-treated 
sites and in 91% of the EMD-

treated sites 14 
EMD: 1.37 

Flap: 1.17 

(Grusovin & 
Esposito, 

2009) 
EMD vs Flap MPPT or 

SPPT 
EHI as proposed by 
Wachtel et al. 2003 7   

NSSD between EMD and Flap 
alone. Complete closure without 
fibrin line (EHI 1) in 73.3% of 

EMD-treated sites and in 86.7% 
of Flap alone-treated sites 

(Harnack et 
al., 2009) 

ABP + BG vs 
BG MPPT EHI as proposed by 

Wachtel et al. 2003 

3 
ABP + BG: 3 

BG: 3 

NSSD between ABP + BG and 
BG 

 7 
ABP + BG: 2.75 

BG: 2.75 

14 
ABP + BG: 2.25 

BG: 2.25 

28 
ABP + BG: 1  

BG: 1 

(Jepsen et 
al., 2008) 

EMD + BG vs 
EMD 

MPPT or 
SPPT 

EHI as proposed by 
Wachtel et al. 2003  

7 
EMD + BG: 2.13 

EMD: 1.97 

NSSD between EMD + BG and 
EMD. 

There was a tendency for less 
bone fill in defects exhibiting EHI 

of 3, as opposed to defects with 
EHI 1 or 2 

14 
EMD + BG: 1.63 

EMD: 1.31 
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(J. H. Lee et 
al., 2020) 

EMD + BG vs 
BG OFD 

Presence of dehiscence, 
fenestration, swelling, 
spontaneous bleeding, 

ulceration 

14  

NSSD between the two groups.  

EMD + BG had less cases with 
dehiscence, fenestration, swelling 

and spontaneous bleeding, but 
more cases with ulcerations than 

EMD alone 

(Ozcelik et 
al., 2008) 

EMD + 
LLLT* vs 

EMD 
OFD Degrees of swelling and 

color/redness 7, 30, 60  

SSD lower swelling at sites 
treated with LLLT after 1 week. 
NSSD for swelling at the other 

time points and for color 

(Schincaglia 
et al., 2015) 

Two different 
techniques in 
combination 
with rhPDGF 

+ BG 

SFA vs 
DFA 

(MPPT or 
SPPT) 

EHI as proposed by 
Wachtel et al. 2003 14 

SFA: 1.13 

DFA (MPPT or 
SPPT): 3 

SSD higher EHI for SFA over 
DFA. 

80% of the sites treated with SFA 
showed complete flap closure vs 

46% for DFA-treated sites 

(Tonetti et 
al., 2004) EMD vs Flap MPPT or 

SPPT 

Composite index of 
healing complication 

(including lack of 
primary closure, wound 
dehiscence, granulation 

tissue at the wound 
margin or suppuration) 

  

Complicated healing in 19.2% of 
control subjects and 21.7% of test 

subjects. 

Complicated healing did not 
affect CAL gain at 1 year. 

(Wachtel et 
al., 2003) EMD vs Flap MPPT EHI as proposed by the 

Authors 

7 
EMD: 1.85 

Flap: 1.65 
NSSD between EMD and Flap 

alone. Complete closure at the 2-
week post-op observed in 96% of 
the Flap alone-treated sites and in 

89% of the EMD-treated sites 14 
EMD: 1.39 

Flap: 1.19 

(Windisch et 
al., 2021) 

Two different 
techniques in 
combination 
with EMD 

MIST or 
M-MIST 
vs MPPT 
or SPPT 

EHI as proposed by 
Wachtel et al. 2003 7 

MIST or M-
MIST: 1.48 

MPPT or SPPT: 
1.83 

SSD favoring MIST or M-MIST 
over MPPT or SPPT.  

(Zucchelli et 
al., 2002) 

EMD vs 
GTR* vs Flap SPPT    

No wound edge necrosis or flap 
dehiscence in the EMD and Flap 

groups. 

 

Legend. ABPs: Autologous-derived blood products; BG: bone graft; CAL: clinical attachment level; DFA: double 
flap approach; EHI: Early wound-healing index (Wachtel et al., 2003); EMD: enamel matrix derivative; LLLT: low-
level laser therapy; M-MIST: modified-minimally invasive surgical technique; MIST: minimally invasive surgical 
technique; MPPT: modified papilla preservation technique; MWF: modified Widman flap; NSSD: not statistically 
significant; OFD: open flap debridement; rhPDGF: recombinant human platelet-derived growth factor; SFA: single 
flap approach; SPPT: simplified papilla preservation technique; SSD: statistically significant; *treatment arm not 
included in the analysis. 
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Supplementary Table 24. Bone healing outcomes following periodontal regeneration of infrabony 

defects assessed with surgical re-entry. 

Publication, 
reference Intervention Time of the re-

entry (months) 
Mean Defect fill 

(mm) 
Mean alveolar crest 

resorption (mm) 

Autologous-derived blood products (ABPs) 

(Camargo et 
al., 2005) 

PRP + GTR 
6 

5.12* 0.72 

Flap 1.66 1.16 

(Demir et al., 
2007) 

PRP + BG 
9 

3 0.33 

BG 3.14 0.21 

(Galav et al., 
2016) 

PRF 
9 

2.4 NR 

BG 3.2 NR 

(Harnack et 
al., 2009) 

PRP + BG 
6 

1.7 NR 

BG 1.68 NR 

(Lekovic et 
al., 2002) 

PRP + BG 
6 

4.82 0.92 

PRP + GTR 4.96 1.23 

(Lekovic et 
al., 2012) 

PRF + BG 
6 

4.06* 0.94 

PRF 2.21 1.06 

Enamel matrix derivative (EMD) 

(Camargo et 
al., 2001) 

EMD + BG 
6 

3.93* 0.38 

Flap 1.08 0.41 

(Froum et al., 
2001) 

EMD 
12 

3.83* 0.46 

Flap 1.47 1.29* 

(Gurinsky et 
al., 2004) 

EMD + BG 
6 

3.7* 0.1 

EMD 2.6 0.9* 

(Hoidal et al., 
2008) EMD + BG 6 1.91 -0.24 
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BG 2.33 0.05 

(Lekovic et 
al., 2000) 

EMD + BG 
6 

3.82* 0.42 

EMD 1.33 0.53 

(Lekovic et 
al., 2001) 

EMD + BG 
6 

2.88 0.53 

BG 2.84 0.42 

(Scheyer et 
al., 2002) 

EMD + BG 
6 

3.2 0.6 

BG 3 0.7 

(Sculean, 
Pietruska, et 

al., 2005) 

EMD + BG 
NR 

NR NR 

BG NR NR 

(Velasquez-
Plata et al., 

2002) 

EMD + BG 
6 - 8 

4* 0.4 

EMD 3.1 0.6 

 

Legend.  ABP: autologous blood-derived product; BG: bone graft; EMD: enamel matrix derivative; NR: not 
reported; PRP: platelet-rich plasma; PRF: platelet-rich fibrin; * statistically significantly higher than the other 
treatment arm/group. 
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Supplementary Table 25. Weighted mean defect fill and mean alveolar crest resorption following 

regeneration of infrabony defects with different techniques evaluated with surgical re-entry. 

Intervention Treatment 
arms (N) Sits (N) Weighted Mean 

Defect fill (mm) 
Weighted Mean alveolar 

crest resorption (mm) 

ABP 2 27 2.28 1.06 

ABP + BG 4 75 3.37 0.76 

ABP + GTR 2 49 5.05 0.94 

EMD 4 124 2.98 0.61 

EMD + BG 7 154 3.37 0.29 

BG 6 103 2.61 0.36 

Flap 3 83 1.42 0.97 

 

Legend. ABP: autologous blood-derived product; BG: bone graft; EMD: enamel matrix derivative. GTR: guided 
tissue regeneration.
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Supplementary Table 26. Patient-reported outcome measures (PROMs) following treatment of 

infrabony defects  

Publication, 
reference Comparison Flap 

approach 
Time 
(days) 

Mean Intensity 
of Pain (VAS) 

Painkiller 
prescription and 
Mean Painkillers 
tablet intake (N)  

Other PROMs 

(Al Machot 
et al., 2014) EMD vs BG MPPT 14 NR No medications 

prescribed 

Patients’ self - reported postoperative 
healing events (pain, bleeding, swelling) 
assessed as “No”, “Mild”, “Moderate” 
or “Severe”. 
SSD less bleeding with EMD over BG. 
NSSD for pain and swelling 

(Cortellini & 
Tonetti, 
2011) 

EMD + BG vs 
EMD vs Flap M-MIST 7 

EMD + BG: 1.2 
EMD: 1.2 
Flap: 1.1 
(NSSD) 

Ibuprofen 600 mg 
 
EMD + BG: 0.5 
EMD: 0.3 
Flap: 0.4 
(NSSD) 

None of the subjects reported intra-
operative pain. 

(Fileto 
Mazzonetto 
et al., 2021) 

EMD (G1) vs 
EMD (G2) vs 
Flap (G3) 

SPPT 

15 

EMD (G1): 1.8 
EMD (G2): 0.9 
Flap (G3): 1.1 
(NSSD) 

Painkiller type NR 
 
EMD (G1): 1.5 
EMD (G2): 1.3 
Flap (G3): 0.6 
(NSSD) 

SSD higher pain during the procedure 
for flap alone vs EMD 
SSD higher root hypersensitivity for 
EMD (G1) and Flap over EMD (G2) 
NSSD for Edema, hematoma or fever. 
SSD higher interference with daily 
activities for flap over EMD 

180 NR NR SSD improvement in OHIP-14 for all the 
groups 

(Grusovin & 
Esposito, 
2009) 

EMD vs Flap MPPT or 
SPPT 360 NR Nimesulide 100 mg 

Satisfaction: 93.3% of subjects in each 
group was pleased or very pleased with 
the results. 
Esthetics: 86.7% of subjects in the Flap 
group and 73.3% group was pleased or 
very pleased with the results. 
100% of subjects in each group was 
willing to undergo surgery again (if 
necessary) 

(Jepsen et 
al., 2008) 

EMD + BG vs 
EMD 

MPPT or 
SPPT 7 NR NR 

Patients’ self - reported postoperative 
healing events (pain, bleeding, swelling) 
assessed as “No”, “Mild”, “Moderate” 
or “Severe”. 
NSSD between the two groups 

(J. H. Lee et 
al., 2020) 

EMD + BG vs 
BG OFD 14 

EMD + BG: 2.9 
BG: 4.1 (SSD) Ibuprofen 200 mg tid 

Swelling (VAS): 2.5 for EMD + BG and 
3.2 for BG (NSSD). 
Swelling duration (VAS): 2.4 for EMD 
+ BG and 3.3 for BG (SSD). 
Pain duration (VAS): 2.6 for EMD + BG 
and 3.4 for BG (SSD) 

(Ozcelik et 
al., 2008) 

EMD + 
LLLT* vs 
EMD 

OFD 7 

SSD less pain in 
the LLLT group 
for day 1 and 
day 2 

NR NR 
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(Schincaglia 
et al., 2015) 

Two different 
techniques in 
combination 
with rhPDGF 
+ BG 

SFA vs 
DFA 
(MPPT or 
SPPT) 

14 days 
SSD lower for 
SFA at day 1, 2 
and 6 

Ibuprofen 600 mg 
 
SFA: 2.73 
DFA: 8.69 
(SSD) 

SSD greater dose of painkiller intake in 
the DFA vs SFA group at day 1 (3.2 vs 
1.1) NSSD dose of painkiller intake in 
the other days 

(Tonetti et 
al., 2004) EMD vs Flap MPPT or 

SPPT 7 
EMD: 2.8 
Flap: 3.1  
(NSSD) 

Ibuprofen 600 mg or 
Acetaminophen 500 
mg  
 
EMD: 4.3 
Flap: 5.3  
(NSSD) 

Intrasurgical pain (VAS): 2.1 for EMD 
and 1.8 for Flap (NSSD). 
Hardship of the surgery (VAS): 2.8 for 
EMD and 2.3 for Flap (NSSD). 
Duration of pain (hours): 3.1 for EMD 
and 2.7 for Flap (NSSD). 
Interference with daily activities (VAS): 
3.6 for EMD and 3.2 for Flap (NSSD). 

(Zucchelli et 
al., 2002) 

EMD vs 
GTR* vs Flap SPPT NR NR NR Lower morbidity in the EMD group over 

the GTR group† 
 

Legend. BG: bone graft; DFA: double flap approach; EMD: enamel matrix derivative; G1: group 1; G2: group 2; 
G3: group 3; GTR: guided tissue regeneration; M-MIST: modified minimally invasive surgical technique; LLLT: 
low-level laser therapy; MPPT: modified papilla preservation technique; NR: not reported; NSSD: not statistically 
significant; rhPDGF: recombinant human platelet-derived growth factor; SFA: single flap approach; SD: statistically 
significant; SPPT: simplified papilla preservation technique; VAS: visual analogue scale (0-10); *treatment arm not 
included in the analysis. † Method utilized for the PROM assessment not specified. 
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