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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:
e Low (plausible bias unlikely to seriously affect the results) if a study provided detailed information
on the above parameters
e Unclear (plausible bias that raises some doubts about the results) if one or more domains were at
unclear risk of bias
o High (plausible bias that seriously weakens confidence in the results) if one or more domains were

at high risk of bias.



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:

* The limited number or size of studies

* Plausible bias that raises some doubt about the results

* Inconsistency of findings across individual studies

* Imprecision in the summary estimate

* Limited applicability due to the populations of interest

* Evidence of publication bias, or

* 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:

* The limited number or size of studies

* Plausible bias that seriously weakens confidence in the results
* Inconsistency of findings across individual studies

* Imprecision in the summary estimate

* Gaps in the chain of evidence

* Findings not applicable to the populations of interest

* Evidence of publication bias, or

* A lack of information on important health outcomes.




Supplementary Table 2. Balancing level of certainty in the benefit estimate (i.e., test over control therapy)

with potential for harm.

Net benefit rating
Level of
Certainty Clinical benefits Modest or uncertain additional clinical benefits No clinical benefits or
outweigh potential outweigh potential harms or benefits balanced  potential harms outweigh
harms with potential harms benefits
High Strong In favor Against
Moderate In favor Weak Against
Low Expert opinion Expert opinion for/supports or Expert opinion Expert opinion against
Jfor/supports questions the use




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
‘ Evidence suggests recommending this intervention after other alternatives have been
Weal

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).




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, & lacono, 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)

(Dori et al., 2007b; Dori, Huszar, et al., 2008)

Suprabony defects (N=2)

(Iorio-Siciliano et al., 2021; Kizildag, Cigek, Arabaci, & Kdose, 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)

(Ustaoglu, Ugur Aydin, & Ozelgi, 2020)

Animal study (N=1)

(Cochran et al., 2003)

Legend. GTR: guided tissue regeneration; RCT: randomized controlled trial.




Supplementary Table 5. Study characteristics.

Publication, . . Geographic Inclusion Patients (N)T, .
reference Centers Setting  RCT design location Age of smokers Females (%) Funding
. . 60 (G1),
(Abu-Ta'a, 2016) 1 Univ. Parallel-arm Asia No 20, 35 No
57 (G2)
(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 O, Kuru,
Yarat, & Kuru, 1 Univ. Parallel-arm Asia 44.2 No NR, 50 No
2016)
(Agrawal, 14, NR (G1),
Chandran, & 1 Univ. Parallel-arm Asia NR No 14, NR (G2), No
Nadig, 2017) 12, NR (G3)
(Ahmad, Tewari, ) ] 33.1 (Gl), 16, 56.3 (G1),
Narula, Sharma, 1 Univ. Parallel-arm Asia No No
& Tanwar, 2019) 37.8 (G2) 16, 62.5 (G2)
(Aimetti,
Ferrarotti . 42.2(GD), 15, 53.3 (G1),
o 1 Univ. Parallel-arm Europe 443 No No
Mariani, & 2 « 15, 66.7 (G2)*
Romano, 2017) (G2)
(Ajwani et al., 1 Univ.  Split-mouth Asia 30.5 No 20, 50 No
2015)
(&) Machot, 50.9 (G1) 19, 36.8 (G1)
Hoffmann,_ . 1 Univ. Parallel-arm Europe ' ’ Yes T ’ No
Lorenz, Khalili, 51.8 (G2) 19, 57.9 (G2)
& Noack, 2014)
(Aslan, Buduneli, Priv _ 44.9 (G1), 15,66.7 (G1),
& Cortellini, 1 Prac ti‘ce Parallel-arm Asia No No
2020) 43.9 (G2) 15, 53.3 (G2)
(Aspriello, 56.6 (G1) 28, 64.3 (G1)
Ferrapte, Rubini, 1 Univ. Parallel-arm Europe ) ’ No o ’ No
& Piemontese, 55.4(G2) 28, 57.1 (G2)
2011)
(Atchuta et al, 1 Univ. Parallel-arm Asia NR No 13, NR No
2020)
(Aydemir Turkal,
Demirer, Dolgun, 1 Univ. Split-mouth Asia 38.5 No 25,50 No
& Keceli, 2016)
(Bahammam & 1 Univ. Parallel-arm Asia NR No 15, 45 No

Attia, 2021)




(Bansal & Bharti,

2013) Univ. Split-mouth Asia NR No 10, NR No
(Bh“tzd(f‘l‘g‘) Deo, Univ.  Split-mouth Asia 40.7 No 15,NR No
(Bodhare, Kolte,

Kolte, & Shirke, Univ. Split-mouth Asia 359 No 20, 45 No

2019)

(Bokan, Bill, & 56.6 (G1), 19, 52.6 (G1),
Schlagenhauf, NR Parallel-arm Europe 59.7 (G2), Yes 19, 57.9 (G2), NR
2006) 55(G3) 18, 50 (G3)
Univ.
(Brat%egi )et al, Ifgs Splittmouth ~ Europe 50 Yes 88, 44.3 NR
Practice
(Camargo et al., . . North

2001) Univ. Split-mouth America 42 Yes 24, NR NR
(Camargo et al., . . North

2005) Univ. Split-mouth America 41 Yes 28,429 NR

(Chadwick, Mills, . i North 17, NR (G1),
& Mealey, 2016) Univ. Parallel-arm America 54.9 Yes 19, NR (G2) No
(Chambrone et . . South
al., 2007) Univ. Split-mouth America NR Yes 13,76.9 No
(Chambrone et . . South
al., 2010) Univ. Split-mouth America 38 Yes 10, 80 No
Chandradas,
( Ravindra, 425 (GD),
Rangaraju, Jain, Univ. Parallel-arm Asia 43.7 (G2), No 12, 50 No
& Dasappa,
o1 61;1’ 47 (G3)
(Cha“;gf% ctal, Univ.  Parallel-arm  Asia NR No NR, NR No
48.9 (G1), 15,40 (G1),
T(gr‘l’gfilhzno‘l‘gf) Prl;rC‘tVi‘ce Parallel-arm  Europe  47.2 (G2), Yes 15, 53.3 (G2), No
53.5(G3) 15, 46.7 (G3)
(Crea, Dassatti, 46 G1) 19, 42.1 (G1)
7 If:Ioffmalnn, & Univ. Parallel-arm Europe ’ No o ’ No
a};?g’%‘(‘)gg; 45.6 (G2) 20, 50 (G2)
(De Leonardis & Priv
Paolantonio, y Split-mouth Europe 453 No 34,71.4 No

2013) Practice
(Demir, Sengiin, 37.9 (Gl), 15, 53.3 (G1),

& Berberoglu, Univ. Parallel-arm Asia Yes No
2
2007) 34.1(G2) 14, 57.1 (G2)
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(Dilsiz, Canakci,

& Aydin, 2010) 1 Univ. Split-mouth Asia 39.2 No 21,57.1 No
(Dori, Arweiler,
Gera, & Sculean, 1 Univ. Parallel-arm Europe NR Yes 12, 66.7 NR
2005)
(Déri et al., .
2007a) 1 Univ. Parallel-arm Europe NR Yes 15,53.3 No
(Dori,
Nikolidakis, et 1 Univ. Parallel-arm Europe NR No 13,53.8 No
al., 2008)
(Dori et al., 2009) 1 Univ. Parallel-arm Europe NR No 15,70 No
(Dori, Arweiler,
Huszar, et al., 1 Univ. Parallel-arm Europe NR No 12,542 No
2013)
(Dori, Arweiler,
Szanto, et al., 1 Univ. Parallel-arm Europe NR Yes 11,68.2 No
2013)
Elbehwashy,
I-(Iosny Elfaga . . 32 (G, 10, 80 (G1),
’ ’ 1 Univ. Parallel-arm Africa No No
Nawar, & Fawzy 28.2 (G2) 10, 90 (G2)
El-Sayed, 2021)
44.3 (G1),
(Elgendy & Abo 1 Univ. Parallel-arm Africa G1) Yes 20, NR No
Shady, 2015) 39.7 (G2)
(Fickl, Thalmair, Priv
Kebschull, B6hm, 1 Prac ti‘ce Split-mouth Europe 46.1 Yes 19, 68 No
& Wachtel, 2009)
(Fileto South 32.3 (G1), 20, 85 (G1),
Mazzonetto et al., 2 Univ. Parallel-arm . 32 (G2), No 20, 75 (G2), No
2021 America
) 51.8 (G3) 20, 45 (G3)
(Francetti, Del
Fabbro, Basso, 1 Univ. Parallel-arm Europe 46.5 Yes 12,54.2 NR
Testori, &
Weinstein, 2004)
univ. 59 (G1) 64,59 (G1)
(Franceti et al., 17 agd Parallel-arm Europe ’ No ’ ’ Yes
2005) Priv. 54.3 (G2) 46, 54.3 (G2)
Practice
(Froum,
Weinberg, . . North
Rosenberg, & 1 Univ. Split-mouth America 45.5 Yes 23, NR NR
Tarnow, 2001)
(Ga;%vl g; al, 1 Univ. Parallel-arm Asia NR No 10, NR No

11




(Gamal, Abdel

Ghaffar, & Univ. Parallel-arm Africa 36.9 No 10, 30 No
Alghezwy, 2016)
(Ghezzi,
Ferrantino, . 56 (G1), 10, 50 (G1),
Bernardini, PHY‘ Parallel-arm Europe (Gl Yes G No
Lencioni, & Practice 52.9 (G2) 10, 60 (G2)
Masiero, 2016)
i i 52.3 (G1), 15, 46.7 (G1),
E(Grqs ovin & PHY‘ Parallel-arm Europe (Gl Yes G No
sposito, 2009) Practice 51.5(G2) 15, 60 (G2)
: 44.1 (G1), 14,50 (GD),
(Guida etal, Univ. Parallel-arm Europe (G1) Yes (G1) No
2007) 48.4 (G2) 13, 53.8 (G2)
(G“%ﬁj; al, Univ.  Parallel-arm Asia NR No 15, 50 NR
(Gurinsky, Mills, North 52 (Gl),
& Mellonig, Univ. Parallel-arm . NR 20, 57.5 No
2004) America 47 (G2)
(Hanna, Trejo, & . . North
Weltman, 2004) Univ. Split-mouth America NR Yes 13,61.5 NR
(Harr;z(l)col;;a tal, Univ. Split-mouth Europe NR Yes 22,NR Yes
(Hassan, Alagl, &
Abdel-Hady, Univ. Split-mouth Asia 41.4 No 12, 58.3 No
2012)
(Haéz(l)rzl le)t al, Univ. Parallel-arm Asia NR No 10, NR No
(Heijl, Heden,
Svirdstrom, & NR Split-mouth Europe 48 Yes 33,78.8 Yes
Ostgren, 1997)
(Hoftmann, Al- Univ. 475 (G1) 15,533 (G1)
Machot, Meyle, agd Parallel-arm Europe ' ’ Yes o ’ Yes
Jervee-Storm, & Priv. 472 (G2) 15, 60 (G2)
Jepsen, 2016) Practice
; 54 (G1), NR, 40.6 (G1),
(Hoidal etal, Univ. Parallel-arm Nort_h @1 Yes Gh Yes
2008) America 49 (G2) NR, 40.6 (G2)
(Ilgenli, Dundar, . . 8, 62.5 (G1),
Univ. Parallel-arm Asia NR Yes NR
& Kal, 2007) 14, 57.1 (G2)
io Sicili 45.1 (G1), 20, 45 (G1),
(Jorio Siciliano et Univ. Parallel-arm Europe (Gl No G No
al., 2011) 44.4 (G2) 20, 60 (G2)
i0-Sicili 44.5 (G1), 20, 45 (G1),
(Torio-Siciliano et Univ. Parallel-arm Europe (G1) No G No
al., 2014) 44.3 (G2) 20, 65 (G2)
J alal‘;‘é‘}‘% etal, Univ.  Split-mouth Asia NR No 10, 40 No

12




(Jalaluddin et al.,

2018) 1 Univ. Parallel-arm Asia 35 NR 10, 40 NR
30.9 (G1), 27,55.6 (G1),
(Jayakumar et al., 3 Univ. Parallel-arm Asia (Gl Yes G No
2011) 32.6 (G2) 27,51.9 (G2)
univ. 46.2 (G1) 35,4 (Gl)
(Jepsen ctal, 5 agd Parallel-arm Europe ' ’ Yes ’ ’ Yes
2008) Priv. 47.5(G2) 38,23.7 (G2)
Practice
(Kanoriya,
Pradeep, Singhal, 40.6 (G1), 30, 53.3 (G1),
Garg, & 1 Univ. Parallel-arm Asia 39.6 (G2), No 30, 50 (G2), No
Guruprasad,
2016) 40.7 (G3) 30, 53.3 (G3)
(Kaushick,
Jayakumar, . . .
Padmalatha, & 1 Univ. Split-mouth Asia NR No 10, NR No
Varghese, 2011)
(Kavyamala, G,
Dwarakanath, & 1 Univ. Split-mouth Asia 35.5 No 12,333 No
Anudeep, 2019)
(Keles,
Cetinkaya,
Albayrak, 1 Univ. Split-mouth Asia 39.1 Yes 15, 46.7 NR
Koprulu, &
Acikgoz, 2006)
(Khosropanah,
Shahidi, Basri, & 1 Univ. Split-mouth Asia 45 No 12,58.3 No
Houshyar, 2015)
(Kitamura et al. . . 53 (G1), 99, NR (G1),
’ 24 Univ. Parallel-arm Asia 54.2 Yes Yes
2016) (Part A) \ 205, NR (G2)*
(G2)*
332 (G, 43,NR (G),
(Kitamura et al., 15 Univ.  Parallel-arm Asia 548 (G2), Yes 109, NR (G2), Yes
2016) (Part B) 563
° %
(G3)* 108, NR (G3)
(Kuru, Yilmaz, 10, NR (G1),
Argin, & Noyan, 1 Univ. Parallel-arm Asia 44.7 NR NR
2006) 13, NR (G2)
50.9 (G1), 16, 31.3 (G1),
(.Y, Lecetal, 1 Univ. Parallel-arm Asia G1) NR @D No
2017) 43.6 (G2) 16, 43.8 (G2)
i 55.9 (G1), 22,45.5 (Gl),
(J. H. Lee, Kim, 1 Univ. Parallel-arm Asia @1 Yes @D No
& Jeong, 2020) 53.4 (G2) 20, 53.4 (G2)
(Leknes,
Andersen, Boe, . .
Skavland, & 1 Univ. Split-mouth Europe 52.5 Yes 13,61.5 No

Albandar, 2009)
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(Lekovic et al.,

2000) 1 NR Split-mouth NR 39 Yes 21,619 No
(Lekg&cl)et al. 1 NR  Splitmouth NR 45 Yes 23,435 NR
(Lekovic,
Camargo,
Weinlaender, 1 NR Split-mouth NR 40 Yes 21, 28.6 NR
Vasilic, &
Kenney, 2002)
niv. plit-mout urope 0 0
(Lekovic etal, 1 Univ.  Splitmouth ~ E 44 N 17 N
2012)
(Liu, Huang,
Chen, Han, & 1 Univ. Split-mouth Asia 36 No 14 No
Ouyang, 2021)
(Losada, 50.2 (G1) 25, 44 (G1)
Gonzélez, Garcia, 1 Univ. Parallel Europe i ’ Yes ’ ’ NR
Santos, & Nart, 54.9 (G2) 21, 28.6 (G2)
2017)
(Markou et al., 1 Univ.  Splitmouth  Europe 52.1 Yes 24 NR
2009)
(Maroo & . . .
Murthy, 2014) 1 Univ. Split-mouth Asia 38.4 No 15 Yes
(Martande et al., 1 Univ. Parallel Asia 376 No 90 Yes
2016)
(Mathur, Bains,
Gupta, Jhingran, 1 Univ. Parallel Asia 39.7 No 25 No
& Singh, 2015)
. 38,NR (G1)
(Meyle etal, 5 agd Parallel Europe 46.9 No ’ ’ Yes
2011) Priv. 35, NR (G2)
Practice
51(G1), 21,57.1 (G1),
(Minabe et al., Priv. .
2002) 6 Practice Parallel Asia 53 (G2), Yes 17, 58.8 (G2), NR
48 (G3) 23, 47.8 (G3)
(Mishra, Avula,
Pathakota, & 1 Univ. Parallel Asia NR No 22,50 No
Avula, 2013)
(M_oreno Priv 46.5 (G1), 12, 50 (G1),
Rodriguez & 1 P t" Parallel Europe No No
Ortiz Ruiz, 2021) ractice 50.3 (G2) 12,25 (G2)
(Nagvi etal, 1 Univ.  Split-mouth Asia NR No 10, 30 No
2017)
. . 49.4 (G1),
(Nevins et al, 11 Univ.  paralel North (©h) Yes 177, 40 Yes
2005) and America 50.4 (G2),

14




Priv. 52.8 (G3)
Practice
Univ. 49.4 (G1), 45,NR (G1),
(Nevzlgls;)t al, Ifgs Parallel Aljn‘;ﬁ . 504(G2), Yes 43, NR (G2), Yes
Practice 52.8 (G3) 43, NR (G3)
53 (G1), 21,73.9 (G1),
ngi“};arzao‘ﬁ) Prl;rC‘tVi‘ce Parallel Asia 56 (G2), No 23,82.6 (G2), No
54 (G3) 23, 82.6 (G3)
(Ogihara & Priv. Parallel Asia 503 (G1), No 24,83.3 (G1), No
Wang, 2010) Practice 55.6 (G2) 23, 82.6 (G2)
(Oklzlg?)g)t al, Univ. Split-mouth Asia 56 No 16 No
54.7 (G1), 35, 80 (G1),
(Okuda ctal., Univ. Parallel Asia GL No G No
2005) 56.4 (G2) 35, 60 (G2)
(Ozcelik, Cenk
Haytac, & Univ. Split-mouth Asia NR No 22,455 No
Seydaoglu, 2008)
g{i‘ge%ﬁ 5; Univ.  Split-mouth Asia 489 No 14, 64.3 No
(P ag‘gﬁ g; al, Univ.  Split-mouth Asia 39.2 No 16, 44.4 NR
(Paolantonio et .
al., 2020) Univ. Parallel Europe 53 No 44,31.8 No
(Patel, Gackwad,
Gujjari, & S, Univ. Split-mouth Asia 44 No 13, 69.2 NR
2017)
(Pavani et al., . .

2021) Univ. Parallel Asia NR Yes 30, NR No
(Pham, 2021) Univ. Split-mouth Asia 47.9 No 30,26.7 No
(Piemontese,

Asl;réi:;’tgu‘g]zlm’ Univ. Parallel Europe NR No 60, 48.3 No
Procaccini, 2008)
(Pletr;(jlf;)et al, Univ. Parallel Europe NR No 24, 66.7 No
illoni 41.8 (G1), 16, 56.3 (G1),
(Pilloni etal, Univ. Parallel Europe (Gl No G No
2021) 412 (G2) 16, 50 (G2)
(Pontoriero,
Wennstrom, & Univ. Split-mouth Europe NR NR 40, NR NR

Lindhe, 1999)
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(Pradeep, Shetty,
Garg, & Pai,
2009)

Univ.

Split-mouth

Asia

343

No

14,429

(Pradeep et al.,
2012)

Univ.

Parallel

Asia

36.8

No

50, 50

(Pradeep et al.,
2015)

Univ.

Parallel

Asia

NR

No

120, 50

(Pradeep, Garg,
Kanoriya, &
Singhal, 2016)

Univ.

Parallel

Asia

NR

No

90, 50

(Pradeep, Bajaj,
Rao, Agarwal, &
Naik, 2017)

Univ.

Parallel

Asia

39.7

No

57,452

(Ragghianti
Zangrando et al.,
2014)

Univ.

Split-mouth

South
America

38.8

Yes

10, 80

(Ravi,
Malaiappan,
Varghese,
Jayakumar, &
Prakasam, 2017)

Univ.

Split-mouth

Asia

433

No

12, 64.3

(Ribeiro, Casarin,
Junior, Sallum, &
Casati, 2011)

Univ.

Parallel

South
America

48.1 (G1),
45.5 (G2)

No

14, 64.3 (G1),
15, 66.7 (G2)

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

Univ.

Split-mouth

Europe

NR

Yes

16, NR

NR

(Saini, Sikri, &
Gupta, 2011)

Univ.

Split-mouth

Asia

40.3

No

20, 60

(Sanz et al.,
2004)

Univ.
and
Priv.
Practice

Parallel

Europe

50.9

Yes

35,543 (G1),
32,53.1(G2)

Yes

(Scheyer,
Velasquez-Plata,
Brunsvold,
Lasho, &
Mellonig, 2002)

Priv.
Practice

Split-mouth

North
America

NR

Yes

17

(Schincaglia,
Hebert, Farina,
Simonelli, &
Trombelli, 2015)

Univ.

Parallel

North
America

50.1 (G1),
46.7 (G2)

Yes

15,40 (G1),
13, 38.5 (G2)

Yes

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

Univ.

Parallel

Europe

NR

Yes

22,455

NR

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

Univ.

Split-mouth

Europe

NR

NR

16,37.5

NR
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(Sculean, Blaes,
et al., 2001)

Univ.

Parallel

Europe

NR

Yes

34,353

NR

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

Univ.

Split-mouth

Europe

45

Yes

12,50

NR

(Sculean,
Windisch, et al.,
2001)

Univ.

Parallel

Europe

36

Yes

56,57.1

NR

(Sculean, Barbé,
et al., 2002)

Univ.

Parallel

Europe

NR

Yes

28,46.4

NR

(Sculean,
Chiantella,
Windisch, Gera,
& Reich, 2002)

Univ.

Parallel

Europe

NR

Yes

24,583

NR

(Sculean,
Berakdar, Donos,
Auschill, &
Arweiler, 2003)

Univ.

Parallel

Europe

NR

Yes

22,713

NR

(Sculean et al.,
2004)

Univ.

Parallel

Europe

47

Yes

42,57.1

NR

(Sculean,
Pietruska, et al.,
2005)

Univ.

Parallel

Europe

NR

No

30,53.3

(Sculean,
Berakdar, et al.,
2006)

Univ.

Parallel

Europe

41

No

24,583

NR

(Sculean,
Schwarz, et al.,
2006)

Univ.

Split-mouth

Europe

46

Yes

10, 60

NR

(Sculean,
Pietruska,
Arweiler,
Auschill, &
Nemcovsky,
2007)

Univ.

Parallel

Europe

NR

No

25, NR

(Sculean et al.,
2008)

Univ.

Parallel

Europe

52

Yes

38,57.1

(Sezgin, Uraz,
Taner, &
Culhaoglu, 2017)

Univ.

Split-mouth

Asia

NR

No

15,46.7

(Shah, Patel,
Dave, & Shah,
2015)

Univ.

Split-mouth

Asia

NR

No

20, NR

(Sharma &
Pradeep, 2011)

Univ.

Parallel

Asia

353

No

35,429
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(Shukla, Chug,

Mahesh, & 1 Univ. Split-mouth Asia 40 No 20, 65 NR
Grover, 2016)
(Silvestri, Ricci, 48.7 (G1), 10, 60 (G1),
Rasperini, .
Sartori, & 1 Univ. Parallel Europe 43.4 (G2), No 10, 60 (G2), NR
Cattaneo, 2000) 45.8 (G3) 10, 70 (G3)
univ. 49.7 (G1) 49, 51 (G1)
(Silvestri et al., 6 agd Parallel Europe ) ’ Yes ’ ’ NR
2003) Priv. 47.8 (G2) 49, 57.1 (G2)
Practice
(Sipos, Loos,
Abbas,
Timmerman, & 1 Univ. Split-mouth Europe NR Yes 11 Yes
van der Velden,
2005)
30.3 (G1), 16, 43.8 (G1),
(Thorat, Pradeep, 1 Univ. Parallel Asia (Gl No G No
& Pallavi, 2011) 31.1 (G2) 16,31.3 (G2)
(Thorat, Baghele, . . .
&S, 2017) 1 Univ. Split-mouth Asia 25 No 15 No
(Tonetti et al., Univ. 48(G1 83,542 (G1
) , 54. ,
2002) and 1 and Parallel Europe and (GD) Yes (G1) Vs
(Tonetti et al., Priv. USA 48 (G2) 83, 60.2 (G2)
2004) Practice
(Velasquez-Plata, North
Scheyer, & 1 NR Split-mouth Amo rica NR Yes 16 No
Mellonig, 2002) ere
(Wachel etal, 1 NR Split-mouth Europe 48 Yes 11 NR
2003)
indi 48.9 (G1), 23,60.9 (G1),
(Windisch et al, 2 Univ. Parallel Europe (G1) Yes G No
2021) 47.8 (G2) 24, 58.3 (G2)
(Yamamiya et al., . .
1 Univ. Parallel Asia 55.8 No 30,93.3 No
2008)
(Yilma_z_, Cakar, . _ 20, 45 (G1),
Yildirim, & 1 Univ. Parallel Asia NR No No
Sculean, 2010) 20, 35 (G2)
Ui 104, 48.6 (G1
(Zetterstrom et 10 and Parallel Europe 51 Yes > 456G, Yes
al., 1997) Priv. 33,51.2(G2)
Practice
(Zucchelli, 50.2 (G1), 30, 60 (G1),
Bernardi, .
Montebugnoli, & 1 Univ. Parallel Europe 47.2 (G2), Yes 30, 50 (G2), NR
De, 2002) 48.8 (G3) 30, 43.3 (G3)
. . 47.2 (G1), 30, 60 (G1),
(Zucchell, 2 Univ. Parallel Europe (Gl Yes Gl NR
Amore, and 45.8 (G2) 30, 53.3 (G2)
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Montebugnoli, & Priv.
De Sanctis, 2003) 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; T: 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)

(lorio Siciliano et al., 2011; lorio-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; Déri et al., 2005; Dori,
Arweiler, Huszar, et al., 2013; Dori, Arweiler, Szanto, et al., 2013; Dori et al., 2009; Déri,
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 O 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; Déri 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;
Rosing et al., 2005; Saini et al., 2011; Shukla et al., 2016; Silvestri et al., 2000; Zetterstrom
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) Weight((eﬂlz;ean IDD
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 (thPDGF + 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.

i Follow-
Publication, tervention Surgical  Sites Mean IDD Bone Chls(r:n(:tcal up visits  Outcome measures
reference technique (N) T (mm) Graft/Carrier e . of interest
conditioning  (months)
EMD + BG MPPT 20 NR Allograft EDTA
(Abu-Ta'a (DFDBA)
2016) ’ 12 Clinical outcomes
Allograft
EMD + BG MPPT 20 NR (DEDBA) EDTA
Allograft
+ -
(Agarwal & ABP +BG OFD 24 325 (Rx) (DFDBA) No Clinical outcomes,
Gu;%ta 2014) 12 2D radiographic
? Allograft bone gain
BG OFD 24 5.12 (Rx) (DFDBA) No
Allograft
(Agarwal o ABP + BG OFD 30 332 (Rx) (DEDBA) No Clinical outcomes,
alg 2016) 12 2D radiographic
? Allograft bone gain
BG OFD 30 5.20 (Rx) (DFDBA) No
EMD + BG OFD 10 5.2 (DM) Autogenous EDTA
graft
(Agrali O et Clinical outcomes,
alg 2016) EMD OFD 10 6.4 (DM) No EDTA 6 2D radiographic
? bone gain
Flap OFD 10 5.6 (DM) No No
ABP OFD 14 3 (Rx) No No
. Clinical outcomes,
(Agrawal et BG OFD 12 3 (Rx) Synthetic graft No 6 2D radiographic
al., 2017) (CP) .
bone gain
Synthetic graft
ABP + BG OFD 14 4 (Rx) No
(CP)
ABP M-MIST 16 2.99 (Rx) No No Clinical outcomes,
(Ahmad et al., 6 2D radiographic
2019) bone fill and bone
Flap M-MIST 16 3.15 (Rx) No No gain
EMD
(flapless)*
. . Clinical outcomes,
(A‘“;%t?;;t al, 12,24 2D radiographic
bone gain
EMD MIST 15 5.2 (Rx) No EDTA
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o ABP OFD 20 3.7 (Rx) No No Clinical outcomes,
(Ajwani et al., 9 2D radiographic
2015) bone gain
Flap OFD 20 3.95 (Rx) No No
T 19 N/A N EDTA Clinical outcomes,
EMD MPP 0 2D radiographic
(AIIM;‘(C)I;Z; et 6,12 bone gain, wound
al. : H
B h l t 5
BG MPPT 19 N/A sy“ﬂ(ll‘fltj:)graﬁ No oM
EMD + BG EPPT 15 6.63 )((]31]130]_3%]1;;1[? EDTA
(Aslan et al,, 12 Clinical outcomes
2020)
Flap EPPT 15 6.7 No EDTA
Allograft
- EMD + BG OFD 28 5.5 (Rx) (DFDBA) EDTA Clinical outcomes,
(Afprzlglll?)et 12 2D radiographic
al. .
9 b
BG OFD 28 5 (Rx) (%lécl’%f) EDTA one gain
Flap OFD 13 N/A No No
(Atchuta et Allograft Clinical outcomes,
chuta € . .
BG OFD 13 N/A No 6 2D radiographic
al., 2020) (DFDBA) bone gain
ABP + BG OFD 13 N/A (%lécl’%f) No
. EMD + ABP* Clinical outcomes,
T(Alz(}el?lrl 6 2D radiographic
urkal et al.
, bone fill and b
2016) MPPT or 6.71 (DM) one il e bone
EMD 24 No EDTA gain
SPPT 6.35 (Rx)
ABP OFD 15 4.6 (Rx) No No
Synthetic graft
BG OFD 15 3.6 (Rx) (HA) No Clinical outcomes,
éB:g?m%aznll) 6 2D radiographic
1a . 1
s b
ABP + BG OFD 15 4.4 (Rx) synﬂ(lgjf)graﬁ No oHe S
Flap OFD 15 3.9 (Rx) No No
BG OFD 10 NR (%lécl’%f) No
Clinical outcomes,
(Bansal & 6 2D radiographic
Bharti, 2013) bone gain
ABP + BG OFD 10 NR (%lécl’%f) No
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EMD OFD 15 4.8 (Rx) No EDTA .
(Bhutda & Clinical outcomes,
Deo, 2013) 12, 60 2D radiographic
Flap OFD 15 4.1 (Rx) No EDTA bone fill and gain
Synthetic graft
ABP + BG OFD 20 5.85 (Rx) (Bioactive No
Glass) Clinical outcomes,
(El"dggrﬁ);t 6 3D radiographic
” Synthetic graft outcomes (CBCT)
BG OFD 20 6.66 (Rx) (Bioactive No
Glass)
MPPT or
EMD SPPT 19 NR No EDTA
(Bokan g)t > Emp+Bc MO 19 NR syIzEl_eTtlccljg)raﬁ EDTA 12 Clinical outcomes
Flap OFD 18 NR No No
Orto-
EMD OFD 88 NR No phosphoric
acid Clinical outcomes,
(lzlrat;}ggift 8,16 2D radiographic
? Orto- bone gain
EMD OFD 88 NR No phosphoric
acid
Xenograft
+ ..
(Camargo et EMD +BG OFD 24 NR (DBBM) EDTA Clinical outcomes,
al 20%1) 6 bone outcomes (re-
Flap OFD 24 NR No No entry)
Xenograft
+ ..
(Camargo et ABP +GTR OFD 28 NR (DBBM) No Clinical outcomes,
al 20% 5) 6 bone outcomes (re-
Flap OFD 28 NR No No entry)
Allograft
(Chadvwick ot BG OFD 19 4.82 (DM) (DFDBA) No Clinical outcomes,
al., 2016) 6 2D radiographic
ABP OFD 17 4.53 (DM) No No bone gain
EMD OFD 19 NR No EDTA
Sl;?mg‘l’gf 12,24 Clinical outcomes
Flap OFD 19 NR No No
EMD OFD 13 NR No EDTA
Sl;?mgg‘;f 6 Clinical outcomes
Flap OFD 13 NR No No
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Xenograft

ABP + BG OFD 12 5.62 (Rx) (DBBM) No
Clinical outcomes,
(Chandradas 2D radiographic
etal., 2016) ABP OFD 12 527 (Rx) No No ? bone fill and bone
gain
Flap OFD 12 5.13 (Rx) No No
Flap OFD 28 NR No No
(Chatterjee et Clinical outcomes,
J ABP OFD 28 NR No No 6,9 2D radiographic
al., 2017) grap
? bone fill
ABP OFD 28 NR No No
Flap M-MIST 15 5.2 (DM) No No Czlglf:éi‘(’g;‘gﬁis’
bone fill and bone
(Cortellini & gain, surgical time,
Tonetti, 2011) EMD M-MIST 15 5.3 (DM) No EDTA 12 primary wound
closure, wound
EMD+BG ~ M-MIST 15 5.2 (DM) )EB%OBgﬁ? EDTA healing outcomes,
GTR
(Crea et al (Non-Abs)* Clinical outcomes,
2008) ” 12,36 2D radiographic
4.7 (DM) bone fill
EMD SPPT 19 No EDTA
4.7 (Rx)
MPPT or
Flap SPPT 34 4.31 (Rx) No No
(De Leonardis ..
MPPT or Clinical outcomes,
& EMD SPPT 34 4.55 (Rx) No EDTA 12, 24 2D radiographic
Paolantonio, bone gain
2013) MPPT Synthetic graft
EMD + BG o 3 449 (Rx) (B-TCP and EDTA
SPPT HA)
Synthetic graft
ABP +BG OFD 15 5.27 (DM) (Bioactive No
(Demir et al Glass) Clinical outcomes,
2007) ? 9 bone outcomes (re-
Synthetic graft entry)
BG OFD 14 6.14 (DM) (Bioactive No
Glass)
EMD +
Nd:YAG
(Dilsiz et al., Laser* .
2010) 6,12 Clinical outcomes
EMD OFD 21 4 (DM) No EDTA
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Xenograft

EMD + BG OFD 12 4.1 (DM) (DBBM) EDTA
(Dcz’goest)al" 12 Clinical outcomes
EMD + BG OFD 12 4 (DM) syIzEl_eTtlccljg)raﬁ EDTA
ABP + GTR OFD 15 5.2 (DM) )EB%OBgﬁ? No
(Dzo&)gt al, 12 Clinical outcomes
2) Xenograft
GTR OFD 15 5.3 (DM) (DBBM) No
EMD + ABP No
(Déri, +BG*
Nikolidakis, 12 Clinical outcomes
ctal,2008) vy BG OFD 13 5.2 (DM) )EB%OBgﬁ? EDTA
ABP + BG OFD 15 5.1 (DM) )((B%OBgﬁ? No
(Dc2>r010e9t)a1., 12 Clinical outcomes
BG OFD 15 5 (DM) )((B%OBgﬁ? No
+
(Déri, EMPBGQBP No
AI‘VVVCIIGI‘, 12, 60 Clinical outcomes
Huszar, et al., Xenograft
2013) EMD + BG OFD 12 5 (DM) (DBBgM) EDTA
(Déri, EMD + BG OFD 11 4.1 (DM) )((B%OBgﬁ? EDTA
sgrrl::sm:rél 12,120 Clinical outcomes
2013) EMD + BG OFD 1 4 (DM) SYIEEGT“CCPg)mﬁ EDTA
ABP OFD 10 4.69 (Rx) No No Clinical outcomes,
(Elbehwashy 6 2D radiographic
etal., 2021) bone fill and bone
ABP OFD 10 3.98 (Rx) No No gain
Synthetic graft
N
(Elgendy & BG OFD 20 NR (HA) o
Abo Shady, 6 Clinical outcomes
2015) ABP + BG OFD 20 NR sy“ﬂ(ll‘fltj:)graﬁ No
EMD MPPT 35 NR No EDTA Clinical outcomes,
(Fickl et al., 6.12 2D radiographic
2009) ’ bone gain, wound
Flap MPPT 35 NR No EDTA healing outcomes
(Fileto EMD SPPT 20 431 (Rx) No No Clinical outcomes,
Mazzonetto et 6,12 2D radiographic
al., 2021) Flap SPPT 20 401 (Rx) No No bone gain, PROMs
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EMD SPPT 20 4.35 (Rx) No No
Flap SPPT 12 4.81 (Rx) No No Clinical outcomes,
(Francetti et 12,24 2D radiographic
al., 2004) ’ bone fill and bone
EMD SPPT 12 5.93 (Rx) No EDTA gain
EMD SPPT 82 5.76 (Rx) No EDTA Clinical outcomes,
(Francetti et 12.24 2D radiographic
al., 2005) ’ bone fill and bone
Flap SPPT 55 5.25 (Rx) No No gain
EMD OFD 53 5.63 (DM) No Citric acid ..
(Froum et al Clinical outcomes,
;001) ? 12 bone outcomes (re-
Flap OFD 31 4.29 (DM) No Citric acid entry)
ABP OFD 10 5.77 (Rx) No No Clinical outcomes,
(Galav et al., 9 2D radiographic
2016) Autogenous bone gain, bone
BG OFD 10 5.89 (Rx) graft No outcomes (re-entry)
BG M;)Ii}“Tor 9 3.7 (Rx) Xenograft No
(Gamal, ..
Clinical outcomes,
GhafAf:Si:lt al ABP + BG M;’;’I}“Tor 10 4.2 (Rx) Xenograft No 6,9 2D radiographic
201,6) ? bone gain
ABP + BG Mgl,TT"r 10 3.8 (Rx) Xenograft No
GTR MIST 10 5.4 (DM) )EB%OBgﬁ? No
(Ghezzi et al., ..
12 Clinical outcomes
2016) Xenograft
EMD + BG MIST 10 5.6 (DM) (DBBM) EDTA
(Grusovin & Flap Mgg;’r 15 5.1 (DM) No EDTA Clinical outcomes,
rusov 2D radiographic
Esposito, 12 bone gain, healing
2009) EMD Mgg;’r 15 6.1 (DM) No EDTA outcomes, PROMs
MPPT or
. EMD SPPT 14 6.5 (Rx) No EDTA Clinical outcomes,
(Guida et al., 6.12 ) . .
R D radiographic
2007) MPPT or Autogenous bone gain
EMD +BG SPPT 14 6.5 (Rx) graft EDTA
EMD OFD 22 4.73 (DM) No No .
Clinical outcomes,
(Gupta et al., . .
6 3D radiographic
2014) outcomes (CBCT)
ABP OFD 22 4.89 (DM) No No
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Allograft

Clinical outcomes,

- EMD + BG OFD 33 5.2 (DM) (DFDBA) No 2D radiographic
((:Jl}m; (S)Oi)et 6 bone fill and bone
. . )
EMD OFD 34 4.9 (DM) No No gaim, E’r‘:_fn‘;‘y;omes
ABP + BG OFD 13 6.53 (DM) )EB%OBgﬁ? No
(Hanna et al, 6 Clinical outcomes
2004) Xenograft
BG OFD 13 6.07 (DM) (DBBM) No
Synthetic graft ..
ABP + BG MPPT 22 N/A TCP No Clinical outcomes,
(Harnack et (B-TCP) 6 wound healing
al., 2009) . outcomes, bone
BG MPPT 22 N/A Syrzgl_eTtlcc:Pg)raft No outcomes (re-entry)
BG OFD 12 NR A“tgrg;f‘t“’“s No
(Haszsgrllze)t al, 6,12 Clinical outcomes
ABP + BG OFD 12 NR A“tgrg;f‘t“’“s No
. ABP + BG OFD 10 6.23 (Rx) Synthetic graft No Clinical outcomes,
(Hazari et al, 6 2D radiographic
2021) . bone gain
BG OFD 10 6.1 (Rx) Synthetic graft No
) EMD MWF 34 4.8 (DM) No EDTA Clinical outcomes,
(Helllglg‘;t)al" 816,36 2D radiographic
Flap MWF 34 5 (DM) No EDTA bone fill and gain
MPPT or
EMD SPPT 15 6.2 (DM) No EDTA Clinical outcomes,
(Hoffmann et 6.12.36 bone outcomes
al., 2016) MPPT or Synthetic graft T (bone
EMD + BG 15 7.2 (DM) (B-TCP, CP and EDTA probing/sounding)
SPPT HA)
Allograft
Hoidal et al BG OFD 20 4.83 (DM) (DFDBA) EDTA Clinical outcomes,
( 0120210;; als 6 bone outcomes (re-
1]
EMD + BG OFD 17 4.5 (DM) (‘I*)lécl’%f) EDTA entry)
ABP + BG OFD 16 6 (Rx) %g‘l’%f No
. ( ) Clinical outcomes,
(Tlgenli et al., 6 2D radiographic
2007) bone gain
ABP OFD 12 4.7 (Rx) No No
EMD Mgl,TT"r 20 8.5 (DM) No EDTA 12 Clinical outcomes
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(Iorio GTR
Siciliano et
al., 2011) (Non-Abs)*
MPPT or Xenograft
(lorio- EMD + BG SPPT 20 6.1 (DM) (DBBM) EDTA
Siciliano et 12 Clinical outcomes
al., 2014) MPPT or Xenograft
GTR SPPT 20 6 (DM) (DBBM) No
. Flap OFD 10 3.1 (Rx) No No Clinical outcomes,
(Jalaluddin et ! !
al., 2017) 6 2D radiographic
ABP OFD 10 2.9 (Rx) No No bone fill and gain
ABP OFD 10 2.9 (Rx) No No
(Jalaluddin et 6 D radiographie.
al., 2018) Synthetic graft bore fill e
BG OFD 10 4.1 (Rx) (B-TCP and No &
HA)
Synthetic graft .
BG OFD 27 6.7 (DM) (B-TCP) Tetracycline Clinical outcomes,
(Jayakumar et 6 2D radi .
radiographic
al., 2011) Synthetic graft . bone fill and gain
rhPDGF + BG OFD 27 6.3 (DM) (B-TCP) Tetracycline
MPPT or Clinical outcomes,
EMD SPPT 33 6.9 (DM) No EDTA bone outcomes
(Jepsen et al., (bone
2008) MPPT Synthetic graft 6 probing/sounding),
EMD + BG SPPT‘” 38 6.7(DM)  (B-TCP, CP and EDTA wound healing
HA) outcomes, PROMs
Flap OFD 30 5.14 (Rx) No No
Clinical outcomes,
(Kanoriya et 2D radiographic
al., 2016) ABP OFD 30 325 (Rx) No No ? bone fill and bone
gain
ABP +
Alendronate*
ABP + BG OFD 10 NR Synthetic graft No
. (B-TCP)
(Kaushick et .
6 Clinical outcomes
- 2010 BG OFD 10 NR Synthetic graft No
(B-TCP)
Synthetic graft
thPDGF + BG OFD 12 NR (B-TCP) No
Clinical outcomes,
(Kavyamala et 6 2D radiographic
al., 2019 bone fill and bone
) BG OFD 12 NR Synthetic graft No gain
(B-TCP)
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Synthetic graft

ABP + GTR OFD 15 N/A (Bioactive No Clinical outcomes
(Keles et al., glass) p 2D radiographic
2006) Synthetic graft bone galfl}lalmd bone
GTR OFD 15 N/A (Bioactive No !
glass)
Allograft
BG OFD 12 NA (DFDBA) No Clinical outcomes,
(Khosropanah 6 3D radiographic
ctal, 2015) Allograft outcomes %C}F;CT)
ABP + BG OFD 12 N/A (DFS%B ) No Y
(Kitamura et Flap MWF 107 4.88 (Rx) No No Clinical outcomes,
al., 2016) 2D radiographic
(part A of the 12,24, 36 bone gain and bone
study) FGF-2* fill
Flap MWF 43 5.75 (Rx) No No
(Kitamura et Clinical outcomes,
al., 2016) 2D radiographic
(part B of the EMD MWF 43 5.58 (Rx) No No 12, 24, 36 bone fill and bone
study) gain
FGF-2*
EMD OFD 10 5.68 (DM) No No
Clinical outcomes,
(Kuru et al,, 8 2D radiographic
2006) Synthetic graft ot =
EMD + BG OFD 13 5.48 (DM) (Bioactive No &
glass)
Xenograft Clinical outcomes,
BG OFD 23 43 (Rx) (DPBM) No 2D radiographic
(J. H. Lee et 6, 12,24 bone gain, wound
al., 2020) Xenograft T healing 01;tcomes
EMD + BG OFD 23 4.6 (Rx) (DPBM) No PROMS
Xenograft
ThPDGF+BG — OFD 16 NA (EDBM) No Clinical outcomes,
(J.Y.Leeet 6 ) . hi
al., 2017) Svntheti ] D radlogrgp ic
thPDGF+BG ~ OFD 16 N/A Y%_e;lccpg)ra t No bone gain
EMD OFD 13 NR No EDTA
(Leknes et al., ..
2009) Synthetic graft 6,12 Clinical outcomes
BG OFD 13 NR (Bioactive EDTA
glass)
EMD OFD 21 NR No No ..
. Clinical outcomes,
(Lekovic et 6
al., 2000) bone outcomes (re-
EMD + BG OFD 21 NR fgg"gﬁ? No entry)
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Xenograft

. EMD + BG OFD 23 NR (DBBM) No Clinical outcomes,
(Llek%z)cl ;t 6 bone outcomes (re-
al.
’ {
BG OFD 23 NR )EB%OBgﬁ? No entry)
Xenograft
. ABP +GTR OFD 21 NR (DBBM) No Clinical outcomes,
(Llekgz)/z)cz)et 6 bone outcomes (re-
al.
’ {
ABP +BG OFD 21 NR )EB%OBgﬁ? No entry)
N Clinical outcomes,
ABP OFD 17 NR No N 2D radiographic
(Lekovic et 6 bone gain, wound
al., 2012) healing outcomes,
ABP + BG OFD 17 NR )((}e)rllsoBglr\gt No bone outcomes (re-
entry)
ABP + GTR OFD 14 4.8 (Rx) Xenograft No
(lel(l);tl ;‘1«: 6,12,24  Clinical outcomes
GTR OFD 14 4.4 (Rx) Xenograft No
EMD OFD 25 5.24 (Rx) No EDTA Clinical outcomes,
(LOS;gi‘;)t al., 6,12 2D radiographic
EMD + BG OFD 21 4.66 (Rx) sy“tlz‘ét;f) graft EDTA bone gain
ABP OFD 24 6.09 (Rx) No No Clinical outcomes,
(I\;[arzk(?(;lggzt 6 2D radiographic
al.
> b fill
ABP + BG OFD 24 5.58 (Rx) ‘(*F”D"%%t No one fi
thPDGF+BG ~ OFD 15 NR sy‘zge;lccpg)raﬁ No Clinical outcomes,
(Maroo & - 6.9 2D radiographic
Murthy, 2014) . S ’ bone fill and bone
BG OFD 15 NR sylzgl_eTtlccl)g)raf No gain
ABP +
Atorvastatin*
Clinical outcomes,
(Martande et 2D radiographic
al., 2016) ABP OFD 30 313 (Rx) No No ? bone fill and bone
gain
Flap OFD 30 4.97 (Rx) No No
ABP OFD 19 N/A No No Clinical outcomes,
(Mat2h0ulr5t;t al., 6 2D radiographic
BG OFD 19 N/A A“tgfff‘t“’“s No bone gain
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Synthetic graft

Clinical outcomes,

EMD + BG OFD 38 5.9 (Rx) (HA and - EDTA . .
2D radiographic
(Meyle et al., TCP) 12 .
2011) bone gain, bone
outcomes (bone
EMD OFD 35 5.6 (Rx) No EDTA probing/sounding)
EMD + GTR OFD 24 5.7 (DM) No EDTA
(Mmzaggzit al, EMD OFD 2 5.4 (DM) No EDTA 6,12 Clinical outcomes
GTR OFD 23 5.8 (DM) No No
rhPDGF M-MIST 11 4.04 (Rx) No No Clinical outcomes,
(Mishra et al., 6 2D radiographic
2013) bone fill and bone
Flap M-MIST 11 3.64 (Rx) No No gain
(Moreno EMD NIPSA 12 5.92 (DM) No EDTA
Rodriguez & ..
Ortiz Ruiz, 12 Clinical outcomes
2021) EMD + BG NIPSA 12 6.08 (DM) Xenograft EDTA
Synthetic graft
ABP +BG OFD 10 NR (Bioactive No
. Glass)
(Nag(\)/; ;:; al., 6,9 Clinical outcomes
Synthetic graft
BG OFD 10 NR (Bioactive No
Glass)
Synthetic graft .
rhPDGF + BG OFD 60 6 (DM) (B-TCP) Tetracycline
Clinical outcomes,
(Nevins et al., Synthetic graft . 2D radiographic
2005) rhPDGF + BG OFD 61 5.7 (DM) (B-TCP) Tetracycline 6 bone fill and bone
gain
Synthetic graft .
BG OFD 59 5.7 (DM) (B-TCP) Tetracycline
Synthetic graft .
+
rhPDGF + BG OFD 45 NR (B-TCP) Tetracycline
Clinical outcomes,
(Nevins et al., Synthetic graft . 2D radiographic
2013) rhPDGF + BG OFD 43 NR (B-TCP) Tetracycline 12, 24, 36 bone fill and bone
gain
Synthetic graft .
BG OFD 43 NR (B-TCP) Tetracycline
(Ogiharag ~ FMD+BG OFD 21 NR ‘(*F”D"%rgt EDTA Clinical outcomes,
Tga ” 12,36 OPAL gain (re-
201(2;” Allograft ’ entry), radiographic
EMD + BG OFD 23 NR (DFS%B ) EDTA bone gain,
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EMD OFD 23 NR No EDTA
Orthodontic
. treatment an;l Clinical outcomes,
(Ogihara & EMD + BG 12 OPAL gain (re-
Wang, 2010) ntry)
Allograft entry
EMD + BG OFD 23 NR (DEDBA) EDTA
EMD OFD 18 4.5 (DM) No EDTA
(Okuda et al., ..
2000) 12 Clinical outcomes
Flap OFD 18 4.28 (DM) No EDTA
Synthetic graft
(Okuda etal ABP +BG OFD 33 4.9 (DM) (HA) No Clinical outcomes,
2005) " 12 2D radiographic
BG OFD 35 4.4 (DM) sy“ﬂ(ll‘fltj:)graﬁ No bone gain
EMD OFD 22 NR No EDTA ..
(Ozcelik et Clinical outcomes,
al., 2008) 6,12 wound healing
? EMD + outcomes, PROMs
LLLT*
BG OFD 14 N/A symheT“CCPgraﬁ No Clinical outcomes,
(Ozdemir & (B-TCP) 6 2D radiographic
Okte, 2012) Synthetic eraft bone fill and bone
ABP + BG OFD 14 N/A YIEB-T Cpg) No gain
ABP + GTR OFD 16 3.5 (Rx) No No Clinical oufcomes
(Pa‘;‘(‘)"i g; al, 9 2D radiographic
GTR OFD 16 3.29 (Rx) No No bone gain
Autogenous
(Paolantoni ABP +BG OFD 22 9-61 (Rx) graft No Clinical outcomes,
9 23 5 5’2“0;’ 12 2D radiographic
EMD + BG OFD 2 9.61 (Rx) A“tgrg;f‘t“’“s EDTA bone gain
ABP OFD 13 NR No No ..
(Patel et al Clinical outcomes,
2017) ? 6,9,12 2D radiographic
Flap OFD 13 NR No No bone fill
Flap OFD 10 NR No No
. . Clinical outcomes,
(Pa"zaag f)t al.  ABP+BG OFD 10 NR symheT“CCPgraﬁ No 6 3D radiographic
(B-TCP) outcomes (CBCT)
BG OFD 10 NR syIzEl_eTtlccljg)raﬁ No
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ABP OFD 30 NR No No
Clinical outcomes,
2D radiographic
(Pham, 2021) GTR OFD 30 NR No No 6,12 bone fill and bone
gain
Flap OFD 30 NR No No
Allograft
. ABP +BG OFD 30 5.3 (Rx) (DFDBA) No Clinical outcomes,
(Piemontese i i
12 2D radiographic
ctal., 2008) Allograft bone gain
BG OFD 30 5.1 Rx) (DFDBA) No
EMD + BG OFD 12 5.6 (DM) sy“tlz‘ét;f) graft EDTA
(Pietruska et 12,48 Clinical outcomes
al., 2012) ’
EMD OFD 12 5.7 (DM) No EDTA
EMD SFA 16 NR No EDTA
(Pilloni ctal, 12,18,24  Clinical outcomes
2021) .
Hyaluronic
acid*
GTR
(Non-Abs)*
GTR OFD 20 4442 (GGZI)S‘;E No No
(Pontoriero et 4 (G20 12 Clinical outcomes
al., 1999)
EMD OFD 10 4.2 (DM) No EDTA
Flap OFD 40 3.98 (DM) No No
ABP OFD 14 46 (Rx N N Clinical outcomes,
6 (Rx) 0 0 2D radiographic
(Pradeep et 9 bone fill and bone
al., 2009) gain, 3D
ABP +BG OFD 14 4.99 (Rx) Xenograft No radiographic
outcomes (CT)
ABP OFD 30 5.06 (Rx) No No
Clinical outcomes,
(Pradeep et 2D radiographic
al., 2012) ABP OFD 30 4.90 (Rx) No No ? bone fill and bone
gain
Flap OFD 30 4.83 (Rx) No No
Flap OFD 30 5.26 (Rx) No No Clinical outcomes,
(Pradeep et 9 2D radiographic
al., 2015) bone fill and bone
ABP OFD 30 5.25 (Rx) No No gain
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Flap +

metformin*
ABP +
metformin*
Flap OFD 30 5.87 (Rx) No No
(Pradeep et Clinical outcomes,
al., 20 1p 6) ABP OFD 30 5.97 (Rx) No No 9 2D radiographic
’ bone gain
ABP +
Rosuvastatin*
ABP OFD 29 5.63 (Rx) No No
Clinical outcomes,
(Pradeep et Synthetic graft 2D radiographic
al., 2017) ABP + BG OFD 32 6.03 (Rx) (HA) No ? bone fill and bone
gain
Flap OFD 29 5.80 (Rx) No No
L EMD OFD 25 N/A No EDTA
(Ragghianti . .
Zangrando et 24 2D radlogrz_lphlc
al., 2014) bone gain
” Flap OFD 18 N/A No No
ABP + GTR OFD 19 N/A No No ..
(Ravi et al Clinical outcomes,
2017) 6 2D radiographic
GTR OFD 19 N/A No No bone gain
EMD MIST 14 5.24 (Rx) No No .
(Ribeiro et al Clinical outcomes,
2011) 6 2D radiographic
Flap MIST 15 5.61 (Rx) No No bone gain
EMD OFD 16 3.57 (Rx) No EDTA ..
(Rosing et al Clinical outcomes,
zo(g)s) 7 6,12 2D radiographic
Flap OFD 16 3.67 (Rx) No EDTA bone gain
Synthetic graft
+ ..
(Saini et al ABPTBG orb 20 9 (R (B-TCP) No Clinical outcomes,
2011) 6,9 2D radiographic
BG OFD 20 4.65 (Rx) Synthetic graft No bone gain
' (B-TCP)
EMD OFD 35 6.2 (DM) No Y
(S?éo‘?f)al" 12 Clinical outcomes
GTR OFD 32 5.9 (DM) No No
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Xenograft

(Scheyer et EMD + BG OFD 17 > (DM) (DBBM) EDTA Clinical outcomes,
al 2}602) 6 bone outcomes (re-
BG OFD 17 4.4 (DM) )EB%OBgﬁ? EDTA entry)
tPDGF+BG  SFA 15 7.7 (DM) symheT“CCPgraﬁ No Clinical outcomes,
(Schincaglia (B-TCP) 2D radiographic
tC 1m§o% 5) DFA 6 bone gain, wound
ctal, Synthetic graft healing outcomes,
rhPDGF + BG  (MPPT or 13 5.8 (DM) TCP No PROM
SPPT) (B-TCP) s
EMD OFD 11 3.8 (DM) No EDTA
(Schwarz et .
al., 2003) EMD + 6 Clinical outcomes
Er:-YAG
laser*
(Sculean EMD OFD 16 NR No EDTA
Donos, Blaes, 8 Clinical outcomes
etal, 1999) GTR OFD 16 NR No No
(Sculean EMD OFD 17 3.8 (DM) No EDTA
Blaes, et al., 12 Clinical outcomes
2001) EMD OFD 17 3.5 (DM) No EDTA
(Sculean EMD OFD 16 4.1 (DM) No EDTA
Donos, et al., 12, 48 Clinical outcomes
2001) GTR OFD 16 4.2 (DM) No No
EMD OFD 14 3.8 (DM) No EDTA
(Sculean GTR OFD 14 3.7 (DM) No No
Windisch, et 12 Clinical outcomes
al., 2001) EMD + GTR OFD 14 4 (DM) No EDTA
Flap OFD 14 3.9 (DM) No No
Synthetic graft
EMD + BG OFD 14 3.9 (DM) (Bioactive EDTA
(Sculean, glass)
arbe, et al., 1nical outcomes
Barbé 1 12 Clinical
2002) Synthetic graft
BG OFD 14 3.7 (DM) (Bioactive EDTA
glass)
EMD + BG OFD 12 NR )((B%OBgﬁ? EDTA 12 Clinical outcomes
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(Sculean,

Chiantella, et BG OFD 12 NR fB%OBglr\j‘[? EDTA
al., 2002)
EMD OFD 11 3.3 (DM) No EDTA
(s‘f“;%a(‘;}‘;t 6 Clinical outcomes
? EMD + Cox2
inhibitor*
EMD OFD 11 3.9 (DM) No EDTA
GTR OFD 11 3.8 (DM) No No
(Sculean et ..
al., 2004) 12, 60 Clinical outcomes
EMD + GTR OFD 10 3.7 (DM) No EDTA
Flap OFD 10 3.8 (DM) No No
Synthetic graft
+ ioacti ..
(Sculean, EMD +BG OFD 16 4.3 (DM) (Blcfzsgive EDTA Clinical outcomes,
Pietruska, et & 12 bone outcomes (re-
al., 2005) entry)
EMD OFD 16 4.1 (DM) No EDTA
EMD OFD 12 4.2 (DM) No EDTA
(Sculean,
Berakdar, et 12 Clinical outcomes
al., 2006) EMD OFD 12 4.1 (DM) No No
EMD OFD 10 4 (DM) No EDTA
(Sculean,
Schwarz, et 12,96 Clinical outcomes
al., 2006)
GTR OFD 10 4.1(DM) No No
Synthetic graft
EMD + BG OFD 12 4.4 (DM) (Bioactive EDTA
(Sculean, lass)
Pietruska, et g 12,48 Clinical outcomes
al., 2007)
EMD OFD 13 4.5 (DM) No EDTA
EMD OFD 11 4.2 (DM) No EDTA
GTR OFD 11 4.1 (DM) No No
(Sculean et ..
al., 2008) 12, 120 Clinical outcomes
EMD + GTR OFD 10 4 (DM) No EDTA
Flap OFD 10 3.9 (DM) No No
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ABP +BG OFD 15 8.44 (Rx) Xenograft No ..
(Sezgin et al Clinical outcomes,
7% n 6 2D radiographic
BG OFD 15 8 (Rx) Xenograft No bone gain
ABP OFD 20 NR No No
(Sh;(l)“lest)al" 6 Clinical outcomes
BG OFD 20 NR Allograft No
(DFDBA)
(Sharma & ABP OFD 28 5.18 (Rx) No No Clinical outcomes,
2D radiographic
Pradeep, 9
2011) bone fill and bone
Flap OFD 28 4.99 (Rx) No No gain
BG OFD 20 NR syntlz‘ét;f) graft No
(Shukla et al., 9 linical
2016) . Clinical outcomes
ABP + BG OFD 20 NR Synthetic graft No
(CP)
Flap MWF 10 5.2 (DM) No No
i ; GTR
(Silves ot 12 Clinical outcomes
al., ) (Non-Abs*)
EMD NR 10 5.9 (DM) No EDTA
GTR
; ; (Non-Abs*)
(zilvzef)ggft 12 Clinical outcomes
N PPT or
EMD MPPT 49 6.4 (DM) No EDTA
EMD Mg;)PTT"r 12 4.8 (DM) No EDTA
(Sipos et al., 6. 12 Clini
R inical outcomes
2005) EMD + GTR
(Non-Abs*)
Flap OFD 16 4.41 (Rx) No No Clinical outcomes,
(Thorat et al., 9 2D radiographic
2011) bone fill and bone
ABP OFD 16 4.52 (Rx) No No gain
Flap OFD 15 NR No No Clinical outcomes,
(Thorat et al., 12 2D radiographic
2017) bone fill and bone
ABP OFD 15 NR No No gain
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MPPT or

Clinical outcomes,

(T;)(I)lg;t)l 2:1 (2111., EMD SPPT 83 5.8 (DM) No EDTA wound healing
(Toneltti et al., MPPT or . co?ﬁﬁﬁfi;s
2004) Flap SPPT 83 5.4 (DM) No EDTA PROMs
(Velasquez- EMD OFD 16 4.9 (DM) No EDTA Clinical outcomes,
Plata et al., 7 bone outcomes (re-
2002) Xenograft entry)
EMD + BG OFD 16 5.3 (DM) (DBBM) EDTA
EMD MPPT 11 4.8 (DM) No EDTA ..
(Wachtel et Clinical outcomes,
al., 2003) 6,12 wound healing
Flap MPPT 1 4.4 (DM) No No outcomes
MIST or
(Windisch et EMD M-MIST 23 4.39 (DM) No EDTA Clinical outcomes,
al, 2021) 12 wound healing
EMD Mg;)PTT"r 24 4.63 (DM) No EDTA outcomes
ABP + BG OFD 15 4.9 (DM) Synthetic graft No
(HA)
) Clinical outcomes,
(Y:flzlg&"; ot I‘j‘l‘fnﬁ; 12 2D radiographic
? cultured bone gain
periosteum
sheets™
EMD + BG OFD 20 5.4 (DM) A“t"g;f‘tl"“s EDTA
(Yilmaz et al., &r .
2010) 12 Clinical outcomes
EMD OFD 20 5.2 (DM) No EDTA
EMD OFD 208 NR No Ph‘j:g?cfm Clinical outcomes,
(Zetterstrom 836 2D radiographic
etal., 1997) Phosphoric ’ bone fill and bone
Flap OFD 33 NR No Acid gain
EMD SPPT 30 6.1 (DM) No EDTA
Clinical outcomes,
(Zucchelli et GTR = wound healing
al.2002)  (Non-Abs)* outcomes,
complications,
PROMs
Flap SPPT 30 6.2 (DM) No EDTA
6.7 (DM
EMD + BG SPPT 30 (DM) Xenograft EDTA .
(Zucchelli et 6.1 (Rx) (DBBM) Clinical outcomes,
al.. 2003) 12 2D radiographic
" 6.8 (DM) bone gain
EMD SPPT 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; thPDGF: recombinant human platelet-
derived growth factor-BB; SFA: single flap approach; SPPT: simplified papilla preservation technique; *: treatment
arm not included in the quantitative analysis. T: 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

P:‘:)flei::;ic():’ Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Domain 6 Domain 7 ng?gli;:m(
(Abu-Ta'a, 2016) Low Unclear Low Low Low Low Low Unclear
C(}ﬁ;%;ivgg 1‘% Low Unclear Low Low Low Low Low Unclear
(Aga;év?é)e tal, Low Unclear Low Unclear Low Low Low Unclear
(Agre;l(i) 106)6 tal, Low Low Low Unclear Low Low Low Low
(Agrg\év?;)e tal, Low Unclear Low Unclear Low Low Low Unclear
(Ahgl(a)1 (119? - Low Unclear Low Low Low Low Low Unclear
(Ain;)tii;):t al, Low Unclear Low Low Low Low Low Unclear
(Ajv;%nli;;t - Low Unclear Low Low Low Low Low Unclear
(Al M;(C)lll?l; etal, Low Unclear Low Unclear Low Low Low Unclear
(AS;)I;S; - Low Low Low Low Low Low Low Low
(Asp rziglll c1>)et al, Low Unclear Low Unclear Low Low Low Unclear
(Atclzlgtzaogzt al., Low Unclear Low Unclear Low Low Low Unclear
(Aydemir Turkal Low Low Low Low Low Low Low Low
et al., 2016)
(B:g?:l%azn;)& Low Unclear Low Low Low Low Low Unclear
(Bans;loéfczl)ShaITi, Low Unclear Low Unclear Low Low Low Unclear
(Bhu;dgll‘g‘) Deo, Low Unclear Low Unclear Low Low Low Unclear
(BOd%‘rl‘;;t al., Low Unclear Low Low Low Low Low Unclear
(Boggl(l)g)t al., Low Unclear Low Unclear Low Low Low Unclear
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(Bratthall et al.,

2001) Low Unclear Low Low Low Low Low Unclear
(Camza (r)%?)et al, Low Unclear Low Unclear Low Low Low Unclear
(Camza (r)%z)et al, Low Unclear Low Unclear Low Low Low Unclear
(Chadzvz)llc é<) etal, Low Unclear Low Unclear Low Low Low Unclear
(Chambrone et Low Unclear Low Low Low Low Low Unclear

al., 2007)
(Chambrone et Low Unclear Low Low Low Low Low Unclear
al., 2010)
(Chandradas et Low Low Low Low Low Low Low Low
al., 2016)
(Chattzeéjle;) etal, 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, Low Low Low Low Low Low Low Low

2013)

(Deglol(r);)t al, Low Unclear Low Unclear Low Low Low Unclear

(Dllzs(l)zl 8; al, Low Unclear Low Unclear Low Low Low Unclear

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

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

(Dori,

Nikolidakis, et Low Unclear Low Low Low Low Unclear Unclear

al., 2008)
(Doéri et al., 2009) Low Unclear Low Low Low Low High High
(Dori, Arweiler,

Huszar, et al., Low Unclear Low Unclear Low Low High High

2013)

(Déri, Arweiler,
Szanto, et al., Low Unclear Low Unclear Low Low High High

2013)
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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 etal., Low Unclear Low Low Low Low Low Unclear
2009)
(Fileto
Mazzonetto et al., Low Low Low Low Low Low Low Low
2021)
(Francetti et al., Low Unclear Low Low Low Low Low Unclear
2004)
(Francetti et al., . .
2005) Low Unclear Low Low High Low Low High
(Froum et al.,
2001) Low Unclear Low Low Low Low Low Unclear
(Ga;%vl g; al, Low Unclear Unclear Unclear Low Low Low Unclear
(Gamal, Abdel
Ghaffar, et al., Low Unclear Low Low Low High High High
2016)
(Ghezzi et al., Low Low Low Low Low Low Low Low
2016)
(Grusovin & . )
Esposito, 2009) Low Unclear Low High Unclear Unclear Low High
(Gu;%% % al, Unclear Unclear Low High Low Low Low High
(Gug(t)ei Z; al,, Low Unclear Unclear Unclear Low Low Low Unclear
(Gun;(s)l(;Z)et - Low Unclear Low Low Low Low Low Unclear
(Harzlggj)t al, Low Unclear Unclear Unclear Low Low Low Unclear
(Harr;z(l)col;;a tal, Low Unclear Unclear Unclear Low Low Low Unclear
(Haszsglllze)t al, Low Unclear Unclear Unclear Low High High High
(Hazari et al.,
2021) Low Unclear Unclear Unclear Low Unclear Low Unclear
(H?J91957t)al., Unclear Low Low Low Unclear Low Low Unclear
(Hoffmann et al., Low Low Low Low Low Low Low Low

2016)
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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 Low Low Low Low Low Low Low Low
al., 2011)
(Iorio-Siciliano et . .
al., 2014) kow kow bow flieh o o - e
(Jalalgc(i)c}l;l) etal, Low Low Low Low High Low High High
(Jalalgc(i)c}lg etal, Low Low Low Low High Low High High
{J ayal;uéilellg etal, Low Low Low Low Low Low Low Low
(Jepsen et al.,
Low Low Low Low Low Low Low Low
2008)
(Kanoriya et al., Low Low Low Low Low Low Low Low
2016)
(Kauszholfll()et al., Low Low Low Low High Low High High
(Kavyamala et Low Low Low Low Low Low Low Low
al., 2019)
(Keles et al., Low Unclear Low Low Low Low Low Unclear
2006)
(Khosropanah et Low Unclear Low Low Low Low Low Unclear
al., 2015)
(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., Low Unclear Low Low Low Low Low Unclear
2006)
¢ Y-;(;T‘;)et - Low Unclear Low Low Low Low Low Unclear
. H.2]6§t(3))et al, Low Unclear Unclear Unclear Low Low Low Unclear
(Leknes et al., Low Unclear Low Low Low Low Low Unclear
2009)
(Lekovic etal,, Low Unclear Unclear Unclear Low Low Low Unclear

2000)
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(Lekovic et al.,

2001) Low Unclear Unclear Unclear Low Low Low Unclear
(Lekggz)czsz tal, Low Unclear Low Unclear Low Low Low Unclear
(Lekovic et al., High Low Low Low Low Low Low High

2012)

(Liuetal., 2021) Low Unclear Low Low Low Low Low Unclear
(Los;g?;)t al., Low Low Low Low Unclear Low Low Unclear
(Markou et al., Low Low Low Low Low Low Low Low

2009)

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

(Ma“;g‘lig)et al, Low Low High High Low Low Low High
(Matzhoulr;;t al, Low Low Unclear Unclear Unclear Low Low Unclear

(Me2y(l)i f)t - Low Low Low Low Low Low Low Low
(Minabe et al, Low Low Unclear Unclear Low Low Low Low

2002)

(Mishra et al., Low Low Low Low Low Low Low Low

2013)

(Moreno
Rodriguez & Low Low Low Low Low Low Low Low

Ortiz Ruiz, 2021)

(Na;lgll % al, Unclear Unclear High Unclear Low Low Unclear High
(Nevins et al., Low Low Low Low Low Low Low Low

2005)

(Nevins et al., Low Low Low Low Low Low Low Low

2013)

(Ogihara & Low Unclear Low Low Low Low Low Unclear
Tarnow, 2014)
(Ogihara & ;
Wang, 2010) Low Unclear High Low Low Low Low Unclear
(Okuda etal., Low Unclear Low Low Low Low Low Unclear

2000)

(Okgg?)Se)t - 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
(Par;c(i)al g; al, Low Unclear Unclear Unclear Low Low Low Unclear
(Paolantonio et Low Low Low Low Low Low Low Low
al., 2020)
(Paé‘z)ll‘;t)al" 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
Low Unclear Low Low Low Low Low Unclear
al., 2008)

(Pletr;(jlf;)et al, Low Unclear Unclear Unclear Low Low Low Unclear

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

(Pontolr9lgr90) ctal, Low Low Low Low Unclear Low Low Low
(Pra(;%eé) 9§t al., Low High Unclear High Low Low Low High
(Pradeep et al., Low Low Low Low Low Low Low Low

2012)
(Pradeep et al., Low Low Low Low Low Low Low Low
2015)
(Pra(;%elpézt al., Low Unclear Unclear Unclear Low Low Unclear Unclear
(Pradeep et al., Low Low Low Low Low Low Low Low
2017)
(Ragghianti
Zangrando et al., Low Low Low Unclear High High Unclear High
2014)

(Ravi et al., 2017) Low Unclear Low Low Low Low Low Unclear
(Rlb;)rf St al, Low Low Low Low Low Low Low Low
(Rosing 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.,
Low Unclear Low Low Low Low Low Unclear
2004)
(Scheyer et al., Low Low Low Low Low Low Low Low
2002)
(Schincaglia et Low Low Low Low Low Low Low Low
al., 2015)
(Schgg(r)z})e tal, Low Unclear Unclear Unclear Low Low Low Unclear
(Sculean, Donos,
Blaes, et al., Low Unclear Unclear Unclear Low Low Low Unclear
1999)

(Sculean, Blaes, . .
ctal., 2001) Low Low High Low Low Low Low High
(Sculean, Donos, Low Unclear Unclear Unclear Low Low Low Unclear

et al., 2001)
(Sculean,
Windisch, et al., Low Unclear Low Low Low Low Low Unclear
2001)
(Sculean, Barbe, Low Unclear Low Low Low Low Low Unclear
et al., 2002)
(Sculean,
Chiantella, et al., Low Unclear Low Low Low Low Low Unclear
2002)
(Sculean et al.,
2003) Low Unclear Unclear Unclear Low Low Low Unclear
(Sculean et al., Low Unclear Low Low Low Low Low Unclear
2004)
(Sculean,
Pietruska, et al., Low Low Unclear Unclear Low Low Low Unclear
2005)
(Sculean,
Berakdar, et al., Low Low Low Low Low Low Low Low
2006)
(Sculean,
Schwarz, et al., Low Low Low Low Low Low Low Low
2006)
(Sculean,
Pietruska, et al., Low Low Unclear Unclear Low Low Low Low
2007)
(Sculean et al., Low Low Low Low Low Low Low Low

2008)

47




(Sezgin et al.,

2017) Low Low Low Low Low Unclear Low Low
(Sh;(l)l lejSt)aL ’ Low Low Low Low Low Low Low Low
Péznggé%n Low Low Low Low Low Low Low Low
(Shuzl;)l?;)t al., Low Unclear Unclear Low Unclear Low Low Unclear
(Sﬂvgi)t(gi);t al, Unclear Unclear Low Unclear Low Low Low Unclear
(Silv;gtéi3 ;t al., Low Unclear Low Low Low Low Low Unclear
(Si%%s()?) - Low Low Low Low Low Low Low Low
(Thgr(?lt le)t - Low Unclear Low Low Low Low Low Unclear
(Thgr(?lt 7e)t - Low Unclear Low Low Low Low Low Unclear
(Tonetti et al.,
(T%)(I)l(gt)i 2?21_, Low Low Low Low Low Low Low Low
2004)
(ngsl(.],ugg;)gl)ata Low Low Low Low Low Low Low Low
(Waczhotgl3 ;t al., Low Unclear Low Low Low Low Low Unclear
(Wingiggllq)et al., Low Low Low Low Low Low Low Low
(Yamazr(r)l(i)}éz; etal, Low Unclear Low Unclear Low Low Low Unclear
(Yﬂr;é‘lzo‘;t al., Low Unclear Low Low Low Low Low Unclear
(Z‘?ﬁ frls(t)r;');l)l ot Low Unclear Low Low Low Low Low Unclear
(Zucczh(;?(l)lzi)et al, Low Unclear Low Low Low Low Low Unclear
(Zucchelli et al., Low Unclear Low Unclear Low Low Low Unclear

2003)
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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).
Baseline Follow-up
Publication, Treatment Bone Time
reference graft Mean PD  Mean CAL  Mean REC  (months)y Mean PD Mean CAL Mean REC
(mm) (mm) (mm) (mm) (mm) (mm)
éﬁ?&?ﬁgﬁ% ABPT+BG  AllG 7.23 8.42 1.19 12 3.58 5.27 1.73
(Agarwal et «
A 2016)  ABP*TBG  AlG 7.13 8.18 1.05 12 2.98 4.45 1.52
(Only . (Only
ABP* No NR NR NR 6 median  (Only median median
reported)
(Agrawal et reported) reported)
#2010 ©nly = Only median O
ABP* + BG SG NR NR NR 6 median m%ﬁk@ median
reported) P reported)
(Ahgﬁf;?aL’ ABP* No 75 6.87 0.62 6 3.38 2.81 -0.56
@”f;ﬁg?ah ABP* No 5.9 9.5 3.6 9 4 7.7 3.9
(ﬁmggigt ABP*+BG  AlIG 6.25 621 -0.04 6 2.65 281 0.16
(Bah ABP* No 73 NR NR 6 4.6 NR NR
anammam
& Attia, 2021)
ABP* + BG SG 6.7 NR NR 6 3.7 NR NR
Bgﬁfﬁﬁz) ABP*+BG  AlIG NR NR NR 6 NR NR NR
(Eff;ﬁ%ft ABP* + BG SG 8.75 9.25 0.45 6 3 42 12
(Cﬁad%lfé‘)et ABP* No 6.91 6.32 20.56 6 4.79 5.29 0.5
(Chandiad ABP* No 8.27 9 0.73 9 4.45 5.36 0.91
anqaradas
etal., 2016)
ABP*+BG  XG 8.67 9.25 0.58 9 442 5.17 0.75
(Chatter ABP* No NR NR NR 9 NR NR NR
atterjee et
al.,, 2017)
ABP* No NR NR NR 9 NR NR NR
(Demiretal,  \ppi B sG 7.8 8.53 0.73 9 42 5.4 12

2007)
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(Dérietal.,

2009) ABPYT +BG XG 8.6 9.9 1.3 12 34 5.3 1.9
ABP* No 6.8 8.25 1.45 6 3.35 4 0.65
(Elbehwashy
etal., 2021)
ABP* No 6.9 7.45 0.55 6 2.8 3.55 0.75
(Elgendy &
Abo Shady, ABP* + BG SG 7.12 7.4 0.28 6 3.82 3.9 0.08
2015)
(Galav etal, ABP* No 7.3 NR NR 9 32 NR NR
2016)
ABP} +BG XG 6.8 4.6 NR 6 2.8 3.1 NR
(Gamal, ABP*+BG  XG 6.1 3.8 NR 6 32 23 NR
Abdel
Ghaffar, et al.,
2016) 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 44 493 0.53
(Hanna et al.,
ABPYT +BG XG 6.92 6.92 0 6 3.38 3.69 0.3
2004)
(Only (Only (Only (Only . (Only
(I;arg%%l;;a t ABPT +BG SG median median median 6 median (O;lyoﬁzg;an median
” reported) reported) reported) reported) P reported)
6 2.52 NR NR
(Haszsgrllze)t al.  ABPTBG  AuG 7.28 NR NR
12 2.31 NR NR
(Hazari et al., «
2021) ABP* + BG SG 7.6 NR NR 6 5 NR NR
. ABPY No 7.5 8.4 0.9 6 5.4 6.9 1.5
(Ilgenli et al.,
2007)
ABPYT +BG AlIG 8.3 9.06 0.76 6 3.7 43 0.6
(Jalaluddin et
al., 2017) ABPY No 8 12.7 4.7 6 3.7 9 5.3
(Jalaluddin et
al., 2018) ABPY No 8 12.7 4.7 6 3.7 9 5.3
(Kanoriya t ABP* N 7.96 7.6 1.69 9 426 3.4 1.45
al., 2016) 0 . . . . . .
(Kaushick et
al,, 2011) ABPYT +BG SG 7.3 NR NR 6 3 NR NR

51




(Khosropanah

ctal,, 2015) ABPt + BG AlIG 8.6 8.7 1.1 6 4 5 1.5
(Lekovicet ) ppi g6 XG 7.96 NR NR 6 3.98 NR NR
al., 2002) ' '
ABP* No 7.82 NR NR 6 4.47 NR NR
(Lekovic et
al., 2012)
ABP* + BG XG 7.94 NR NR 6 347 NR NR
ABPT No 7.17 8.08 0.91 6 3.33 3.83 0.5
(Markou et
al., 2009)
ABP + BG AlIG 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 etal., \ pps No 7.67 6.87 NR 6 5 433 NR
2015)
) ABP* + BG SG 6 NR NR 6 2.15 NR NR
(Naqvi et al.,
2017)
ABP* + BG SG 6 NR NR 9 24 NR NR
(Okuda et al.,
2005) ABPt +BG SG 7.7 8.4 0.7 12 3 5 1.9
(Ozdemir &
Okte, 2012) ABPt +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
ABP* No 8.3 7.1 NR 6 53 3.9 NR
(Patel et al., «
2017) 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
(Pavza(;lz‘ f)t al.  ABP*+BG  SG 6.1 NR NR 6 1.8 NR NR
ABP* No 7.57 8.23 0.66 6 427 4.9 0.63
(Pham, 2021)
ABP* No 7.57 8.23 0.66 12 2.77 3.23 0.46
(Piemontese
ctal., 2008) ABPt +BG AlIG 7.8 8.4 0.6 12 3.5 4.8 1.3
ABPY No 7.71 NR NR 9 4.21 NR NR
(Pradeep et
al., 2009)
ABPYT +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. 2002) ABP No 7.9 6.16 NR 9 413 3.23 NR
(foiﬁajt ABP* No 8.6 10.24 1.64 9 4.6 5.96 1.36
(Saiﬁ&?: ABP* No 7.83 5.7 NR 9 38 24 NR
(prad ABP* No 8.17 6.4 NR 9 427 337 NR
radeep et
al., 2017)
ABP*+BG  SG 837 6.63 NR 9 41 2.97 NR
(Saini etal ABPf+BG  SG 63 51 NR 6 3 2.75 NR
aini et al.,
2011)
ABPf+BG  SG 63 51 NR 9 35 33 NR
(Sezzgé‘ll;)t al.  ABPF1BG  XG 7.46 8.33 0.87 6 2.53 3.86 1.33
($?&?;h ABP* No 7.07 NR NR 6 3.27 NR NR
(Sharma &
Pradeep, ABP* No 8.56 6.87 0.88 9 4.02 3.56 0.79
2011)
@hggigah ABPt+BG  SG 7.05 8.25 NR 9 3.35 2.63 NR
(Th3§f§;M” ABP* No 7.88 8.38 0.5 9 3.19 4 0.81
(ThggﬁggaL° ABP* No 8.17 8.33 0.51 12 417 433 033
(Yamamiya et
ABPf+BG  SG 7.6 8 0.4 12 33 53 2.1

al., 2008)

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; t: Platelet-rich plasma (PRP) was used as ABP; i: 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).
Baseline Follow-up
Publication, Treatment Bone Time
reference graft Mean PD Mean CAL Mean REC (months) MeanPD  Mean CAL  Mean REC
(mm) (mm) (mm) (mm) (mm) (mm)
EMD + BG AllIG NR NR NR 12 NR NR NR
(Abu-Ta'a,
2016)
EMD + BG AllIG NR NR NR 12 NR NR NR
. EMD No 8.3 13.7 5.4 6 33 9.2 5.9
(Agrali O et al.,
2016)
EMD +BG  AutG 7.93 13.05 5.12 6 3.22 9.51 6.28
(A et al 12 3.7 5.5 1.8
1mett et al.,
2017) EMD No 7.3 9 1.7
24 3.6 5.4 1.8
EMD No 6.6 9.8 33 6 34 7.8 4.4
(Al Machot et
al., 2014)
EMD No 6.6 9.8 33 12 34 7.7 4.3
(Aslanetal,  pympyiBG X6 9.33 11.66 233 12 2.83 5.36 253
2020)
. (Only (Only (Only (Only (Only (Only
(ASprzlglll‘l’)et . EMD+BG  AIG  median median median 12 median median median
reported) reported) reported) reported) reported) reported)
(Aydemir
Turkal et al., EMD No 6.58 8.13 1.54 6 2.71 4.83 2.13
2016)
N 12 3.12 4.12 1
(Bhutda & Deo, gy iy No 7.24 8.08 0.84
2013)
60 34 4.9 1.5
EMD No 8.6 10.3 2.4 12 4.7 6.5 3.1
(Bokan et al.,
2006)
EMD + BG SG 8.6 9.8 1.3 12 4.5 5.8 1.9
EMD No 7.8 NR NR 8 44 NR NR
EMD No 7.8 NR NR 8 4.5 NR NR
(Bratthall et al.,
2001)
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
(Chamb 12 2.3 5.01 2.71
ambrone et
al., 2010) EMD No 6.3 7.97 1.67
24 2.09 4.78 2.69
EMD No 7.8 9.9 2.1 12 34 5.7 2.3
(Cortellini &
Tonetti, 2011)
EMD + BG XG 7.3 10.1 2.9 12 33 6.4 3.1
«© | 12 32 4.7 1.5
rea et al.,
2008) EMD No 6.6 7.5 0.9
36 3.5 5 1.5
12 5.22 6.51 1.29
EMD No 8.73 9.25 0.51
(De Leonardis 24 4.97 6.29 1.32
& Paolantonio,
2013) 12 4.79 5.89 1.1
EMD + BG SG 8.79 9.36 0.57
24 4.54 5.73 1.19
o EMD No 7.3 9.3 2 6 3.1 6.1 3
(Dilsiz et al.,
2010)
EMD No 7.3 9.3 2 12 3 6.4 34
EMD + BG XG 7.9 8.8 0.9 12 32 4.5 1.3
(Déri et al.,
2005)
EMD + BG SG 7.8 8.8 1 12 32 4.7 1.5
(Dori,
Nikolidakis, et EMD + BG XG 8.8 10.5 1.8 12 2.8 5.5 2.7
al., 2008)
(Déri, Arweiler, 12 33 6.1 2.8
Huszar, et al., EMD + BG XG 8.8 10.6 1.8
2013) 60 3.8 6.3 25
EMD + BG XG 8 8.9 0.9 12 3.5 5.3 1.8
(Déri, Arweiler, EMD + BG SG 8.1 9.1 1 12 33 5.4 2.1
Szanto, et al.,
2013) 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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R 6 NR NR NR
ickl et al.,
2009) EMD No NR NR NR
12 NR NR NR
EMD No 6.7 7.4 0.7 6 47 5.8 1.1
(Fileto EMD No 6.6 7.9 1.3 6 44 6 1.6
Mazzonetto et
al., 2021) EMD No 6.7 7.4 0.7 12 43 5 0.7
EMD No 6.6 7.9 1.3 12 42 5.9 1.7
" tal 12 3.14 5.29 2.15
rancetti et al.,
2004) EMD No 7.86 9.43 1.57
24 3 5.14 2.14
. 12 4.06 55 1.44
(Francetti et al., EMD No 8.06 8.91 0.85
2005)
24 4.04 5.4 1.36
(Froum et al.,
EMD No 7.99 NR NR 12 3.05 NR NR
2001)
(Ghezzietal.,  pyin ps  xG 8.2 9.2 1 12 33 4.8 1.5
2016)
(Grusovin &
Esposito, 2009) EMD No 7.8 8.7 0.8 12 3.6 53 1.7
EMD No 9.6 10.6 1.1 6 45 6.2 1.7
EMD No 9.6 10.6 1.1 12 3.9 6.1 2.1
(Guida et al.,
2007)
EMD+BG  AutG 9.1 10.3 1.1 6 45 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
, EMD No 75 8.1 0.6 6 3.6 49 1.3
(Gurinsky et al.,
2004)
EMD+BG  AlIG 75 8.2 0.7 6 4 5.2 1.2
8 44 7.1 2.7
(Heijl et al.,
1997) EMD No 7.8 9.4 1.6 16 45 7 25
36 4.6 7.1 25
EMD No 7.2 10 2.8 6 35 7.8 43
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12 3.7 8 4.4
36 33 6.2 2.9
(Hoffmann et
2L, 2016) 6 4.4 8 3.7
EMD+BG  SG 72 9.8 2.6 12 3.8 7.8 4.1
36 33 5.8 2.4
(Hoidal etal.,  p\ /iy g Alg 7.24 7.74 0.5 6 4.68 6.26 1.59
2008)

(Torio Siciliano EMD No 9.4 10.5 12 12 6.5 8.1 1.9
etal., 2011) : : : : : :
(lorio-Siciliano /sy g xg 8.2 93 12 12 3.6 55 1.8
etal., 2014) . : : . : :

EMD No 7.1 10.1 3 6 45 8.3 3.8
(Jepsen et al.,
2008)
EMD+BG  SG 6.9 93 2.4 6 5 8 3
EMD No NR NR NR 24 NR NR NR
(Kitamura et al.,
2016)
EMD No NR NR NR 36 NR NR NR
EMD No 9.47 NR NR 8 4.44 NR NR
(Kuru et al.,
2006)
EMD+BG  SG 9.77 NR NR 8 4.04 NR NR
EMD+BG  XG 7.8 8.5 0.7 6 5.7 7 1.3
(J. H. Lee et al.,
200) 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
EMD No 6.5 10.7 42 6 4 9.7 5.7
(Leknes et al.,
2009)
EMD No 6.5 10.7 42 12 4 10.5 6.5
_ EMD No 733 NR NR 6 541 NR NR
(Lekovic et al.,
2000)
EMD+BG  XG 7.74 NR NR 6 3.71 NR NR
(Lek%zfl;t . pMD+BG  XG 6.36 NR NR 6 3.41 NR NR
EMD No 7.88 8.96 12 6 4.16 5.96 1.76
(Losada et al.,
2017)
EMD No 7.88 8.96 12 12 4.04 572 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
EMD No 7.1 10.1 3 12 4.2 8.2 4
(Meyle et al.,
2011)
EMD + BG SG 6.9 9.3 2.4 12 4.1 7.6 3.5
. EMD No 6 8.2 2.2 6 2.4 5.5 3.1
(Minabe et al.,
2002)
EMD No 6 8.2 2.2 12 2.4 5.6 32
(Mpreno EMD No 10.75 11.33 0.58 12 2.5 3 0.83
Rodriguez &
Ortiz Ruiz,
2021) EMD + BG XG 9,5 10.42 0.83 12 2.67 3.33 1
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  AllIG 6.57 7.3 0.73 12 2.19 3.14 0.95
(Ogihara &
Tarnow, 2014)
EMD +BG  AllIG 6.57 7.3 0.73 36 2.14 3.1 0.96
EMD +BG  AllIG 6.43 7.26 0.83 12 2.74 3.74 1
EMD +BG  AllIG 6.43 7.26 0.83 36 2.7 3.65 0.95
Ogihara and
Wang, 2010) EMD +BG  AllIG 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
EMD +BG AutG 7.64 8.46 0.82 12 3.68 5.18 1.5
al., 2020)
EMD No 8.8 10.4 1.6 12 4.1 6.9 2.9
EMD No 8.8 10.4 1.6 48 44 7.2 2.8
(Pietruska et al.,
2012)
EMD + BG SG 8.8 10.6 2.1 12 4.3 7.4 32
EMD + BG SG 8.8 10.6 2.1 48 4.7 7.6 3
EMD No 7.25 7.37 0.12 12 3 4.25 1.25
(Pilloni etal., EMD No 7.25 7.37 0.12 18 2.87 431 1.44
2021)
EMD No 7.25 7.37 0.12 24 2.75 4.44 1.69

58




(Pontoriero et

al., 1999) EMD No 8 9.1 0.8 12 3.6 6.2 1.7
(R‘bggfl‘;t al, EMD No 7.09 NR NR 6 3.53 NR NR
) EMD No 7.57 NR NR 6 3.85 NR NR
(Rosing et al.,
2005)
EMD No 7.57 NR NR 12 34 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 32 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 EMD No 8.1 10.3 2.1 8 43 7.2 29
al., 1999)
EMD No 9.1 11 1.9 12 4.5 7.5 32
(Sculean, Blaes,
etal., 2001)
EMD No 9 10.6 1.6 12 43 7.3 2.9
(Sculean, EMD No 8.1 9.8 1.7 12 3.8 6.4 2.6
Donos, et al.,
2001) EMD No 8.1 9.8 1.7 48 4.7 6.8 2.1
(Sculean,
Windisch, et al., EMD No 8.4 10.6 2.2 12 43 7.2 2.9
2001)
(Sculean, Barbg,
etal., 2002) EMD + BG SG 8.07 9.64 1.5 12 3.92 6.42 2.5
(Sculean,
Chiantella, et EMD + BG XG 10 10.9 0.9 12 43 6.2 1.7
al., 2002)
(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 39 7 3
(Sculean, EMD No 8.5 10.2 1.5 12 4 6.3 2.4
Pietruska, et al.,
2005) EMD+BG  SG 8.5 10.4 1.9 12 4.4 7.1 2.8
(Sculean, EMD No 9.3 10.8 1.5 12 4 7.1 3
Berakdar, et al.,
2006) EMD No 9.3 11 1.8 12 42 7.3 32
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(Sculean, EMD No 8.1 9.5 1.4 12 4 6.3 2.3
Schwarz, et al.,
2000) EMD No 8.1 9.5 1.4 96 4.7 6.7 2
(Sculean, EMD No 8.6 104 1.8 48 44 7 2.7
Pietruska, et al.,
2007) EMD+BG  SG 8.6 10.3 1.7 48 45 6.9 2.4
(Sculean et al.,
2008) EMD No 8.4 104 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
) EMD No 6.95 10.94 3.99 6 4.69 10 5.31
(Sipos et al.,
2005)
EMD No 6.95 10.94 3.99 12 4.09 9.66 5.55
(Tonetti et al.,
2002) and
(Tonetti et al., EMD No 8 9.4 1.4 12 4.1 6.3 2.2
2004)
(Velasquez- EMD No 6.6 NR NR 7 2.8 NR NR
Plata et al.,
2002) EMD+BG  XG 6.9 NR NR 7 2.9 NR NR
EMD No 7 7.7 0.8 6 3.7 4.9 1.2
(Wachtel et al.,
2003)
EMD No 7 7.7 0.8 12 3.1 4.1 1
EMD No 7.22 8.82 1.65 12 2.78 4.78 2
(Windisch et al.,
2021)
EMD No 7.25 8.71 1.46 12 3.21 4.92 1.71
) EMD No 8.2 11.3 3.1 12 3.5 7.8 4.3
(Yilmaz et al.,
2010)
EMD +BG  AutG 8.4 11.7 33 12 2.8 7.5 4.7
EMD No 7.4 8.7 1.3 8 3.1 5.6 2.5
(Zetterstrom et
al., 1997)
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 34 52 1.8

60




(Zucchelli et al.,

2003) EMD + BG XG 9.4 10.3 0.9 12 32 4.5

1.3

Legend. AlIG: 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).

Baseline Follow-up
Publication, Bone Time
reference graft Mean PD  Mean CAL  Mean REC  (months) MeanPD  Mean CAL  Mean REC
(mm) (mm) (mm) (mm) (mm) (mm)
(Jayakumar et
al., 2011) SG 8.7 8.4 0.4 6 44 4.7 0.3
(Kavyamala
ctal., 2019) SG 7.33 8 0.66 6 2.66 3.66 0.91
XG 8.25 10.81 2.56 6 3.25 5.31 2.06
(J.Y. Leeet
al., 2017)
SG 8.31 9.63 1.32 6 3.56 5.53 1.97
(Maroo & SG 8.33 8.53 0.2 6 3.6 3.87 0.27
Murthy,
2014) 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
SG 8.6 9.1 0.5 6 NR 5.3 NR
(Nevins et al.,
2005)
SG 8.2 8.8 0.6 6 NR NR NR
(Schincaglia
ctal., 2015) SG 8.7 9.7 1.1 6 4.5 5.7 1.2
(Schincaglia
ctal,, 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).

Baseline Follow-up
L. Time
Publication, Bone Membrane Mean Mean Mean Mean
reference graft Mean PD CAL REC (months) Mean PD CAL REC
(mm) (mm) (mm) (mm) (mm) (mm)
Dori et al, XG CM (R) 8.9 1.1 1.9 12 34 6.5 32
2007a) . . . . . .
(Ghezzi et al.,
2016) XG CM (R) 7.8 8.5 0.7 12 3.1 4.5 1.4
(Iorio-
Siciliano et XG CM (R) 8.1 9.3 1.1 12 3.7 5.6 1.8
al., 2014)
(Keles etal- SG PLA (R) NR 8.3 NR 6 NR 43 NR
)
6 2.4 2 -0.4
(Liu et al.,
2021) XG CM (R) 4.8 4.8 0 12 2.4 2.1 -0.3
24 2.4 2.1 -0.3
(Minab . 6 2.7 4.4 1.7
1nabe et al.,
2002) No CM (R) 6.5 7.4 0.9
12 2.4 4.7 2.3
(Panda g; al, No CM (R) 7 7.63 0.63 9 3.81 425 0.44
6 4.37 4.97 0.6
(Pham, 2021) No CM (R) 7.6 8.17 0.57
12 2.97 3.63 0.66
No PLA (R) 7.9 8.9 1 12 3.1 5.5 1.4
(Pontoriero et
al., 1999
) No Polymers 7.9 8.5 0.6 12 3.8 55 1.1
(R)
(Ravi et al, No CM (R) 6.11 5.97 NR 6 2.74 0.55 NR
2017)
(Sanz et al.,
2004) No PLA (R) 8 9.7 1.7 12 4.7 7.2 2.5
(Sculean, Polymers
Donos, Blaes, No (R) 8.3 10.1 1.8 8 4.3 7.1 29
etal., 1999)
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(Sculean’ Pol ors 12 3.6 6.6 3
Donos, et al., No (};I{I)l 8.1 9.8 1.7
2001) 48 4.7 6.9 22
(Sculean, Polymers
Windisch, et No (YII{‘; 8.4 103 1.9 12 4.2 72 3
al.,, 2001)
(Sculean et Polymers
L., 2004) No &) 8.3 9.9 1.6 60 4.4 72 2.8
(Sculean’ Pol 12 3.6 67 3.1
Schwarz, et No 0 g;f;ers 8.2 9.7 1.5
al., 2000) 96 4.5 6.8 2.3
(Sculean et Polymers
2L, 2008) No &) 8.4 10.3 1.9 120 5 75 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.

Baseline Follow-up
Publication,  Bone graft, Time

reference membrane  Mean PD  Mean CAL Mean REC  (jqopths) MeanPD  Mean CAL  Mean REC

(mm) (mm) (mm) (mm) (mm) (mm)

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

(Camargo et
L. 2009 XG, CM 8.12 NR NR 6 3.06 NR NR
(Déri et al.,
20072) 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
6 1.9 2.9 1
(Liuetal.,
2021) XG, CM 4.6 4.9 0.3 12 1.9 32 1.3
24 1.9 3.1 12
(Panda ct al., No, CM 6.81 7.56 0.75 9 2.94 3.13 0.19
2016)
(R";V()‘f;)al" No, CM 6.92 6.82 NR 6 2.79 0.82 NR

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

(Minab 6 2.8 53 2.5
1nabe et
al., 2002) No, CM 7 8.2 1.2
12 2.9 53 24
(Sculean, No
Windisch, et % 8.6 10 1.1 12 43 6.6 22
al., 2001) Y
(Sculean et No,
2L, 2004) Polymers 8.4 9.8 1.4 60 44 72 2.9
(Sculean et Polymers 8.6 10.2 1.6 120 5.1 7.3 2.2

al., 2008)

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.

65



Supplementary Table 15. Clinical outcomes of infrabony defects treated with bone graft alone.

Baseline Follow-up
Publication, Bone sraft Time
reference g Mean PD  Mean CAL  Mean REC  (months) MeanPD  Mean CAL  Mean REC
(mm) (mm) (mm) (mm) (mm) (mm)
éﬁﬁs‘ar"%l‘z‘) AlIG 7.25 8.44 1.19 12 3.6 6.04 2.42
(Agarwal et
al., 2016) AlNG 7.12 8.18 1.07 12 3.52 5.57 2.07
SG 6.6 9.6 2.9 6 39 8 4.1
(Al Machot et
al., 2014)
SG 6.6 9.6 2.9 12 4.1 8.1 4.1
(Atchuta et
al., 2020) AlNG 6.63 6.63 0 6 3.08 3.13 0.05
(Bahammam
& Attia, SG 7.6 NR NR 6 5.2 NR NR
2021)
(Bodhare et
al., 2019) SG 9.05 9.95 0.9 6 34 5.75 2.35
(Chadwick et
al., 2016) AlNG 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
(Déri et al.,
2009) XG 8.5 9.6 1.1 12 32 4.9 1.7
(Elgendy &
Abo Shady, SG 6.75 7.1 0.35 6 3.42 3.55 0.13
2015)
(Galav et al.,
2016) AutG 7.4 NR NR 9 2.6 NR MR
(Gamal, XG 6.1 4.2 NR 6 3.4 25 NR
Abdel
Ghaffar, et
al., 2016) XG 6.1 42 NR 9 23 2.4 NR
(Hanna et al.,
2004) XG 6.08 6.38 0.3 6 4.15 4.31 0.15
AutG 7.19 NR NR 6 3.14 NR NR
(Hassan et al.,
2012)
AutG 7.19 NR NR 12 2.81 NR NR
(Hazari ctal., SG 6.9 NR NR 6 54 NR NR

2021)
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(Hoidal et al.,

2008) AlIG 6.53 7 0.48 6 4.08 5.38 1.3
(lelalg‘é‘}l;et SG 8.2 13.1 4.9 6 4 9.1 5.1
(Jzakzu(;?% ot SG 7.7 7.8 0.1 6 45 5 0.5
S’ se o w6 R W
g:lvygglfgl‘; SG 7.5 7.75 0.16 6 3.75 4.66 1
(I;hzﬁsrg%ifgh AlIG 7.8 7.9 03 6 3.6 4.4 12

XG 7.3 7.8 0.5 6 5.8 7 1.2

(JZ;IH2 Iagg)et 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

(Lekznggge)t al., SG 6.9 12.4 55 6 45 11 6.5

(Lek;()e:ggc;t al,, SG 6.9 12.4 5.5 12 43 10.5 6.2

Gown X0 0 NRCNRC 6 a3 R W

(Maroo & SG 7.93 8.2 0.27 6 4.53 5.27 0.73
Murthy,

2014) SG 7.93 8.2 0.27 9 3.8 453 0.8
(Mat2houlr5<;t al,, AutG 7.93 7.87 NR 6 5.53 5.2 NR
(Nagui etal SG 59 NR NR 6 2.9 NR NR

aqvi et al.,

2017)

SG 59 NR NR 9 3 NR NR
(Ne\;lélgse)t al., SG 8.3 8.8 0.5 6 NR 53 NR
(Okggg Se)t al,, SG 7.9 8.8 0.8 12 42 6.8 2.6
(Ozdemir &
Okte, 2012) SG 7 ’ 0 ¢ ! ° ’
(Pavani et al., SG 56 NR NR 6 2.15 NR NR

2021)
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(Piemontese

et al., 2008) AlG 7.4 8.1 0.8 12 4.7 5.9 1.2
SG 6.35 4.5 NR 6 3.3 2.8 NR
(Saini et al.,
2011)
SG 6.35 4.5 NR 9 4.15 34 NR
(Scheyer et
al., 2002) XG 7.1 7.5 0.4 6 32 3.8 0.6
(Sculean,
Barbé, et al., SG 8.07 9.78 1.64 12 3.85 6.71 2.92
2002)
(Sculean,
Chiantella, et XG 9.7 10.1 0.5 12 32 52 2
al., 2002)
(Sezgin etal, XG 7.07 7.73 0.66 6 2.86 446 1.6
2017) . . . . . .
(Shah et al.,
2015) AlG 6.97 NR NR 6 34 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.

Baseline Follow-up
Publication, PPT Time
reference Mean PD  Mean CAL Mean REC  (qmonths) MeanPD  Mean CAL  Mean REC
(mm) (mm) (mm) (mm) (mm) (mm)
(Ahmad etal., ¢\ gy 7.06 6.81 -0.25 6 2.88 2.81 -0.19
2019)
(Aslan et al.,
2020) EPPT 9.26 114 2.13 12 3.06 5.56 2.5
(Cortellini & :
Tonetti, 2011) M-MIST 7.5 9.6 2.1 12 3.1 55 24
(De Leonardis ~ MPPT or 8.7 9.3 0.6 12 6.11 7.76 1.64
& SPPT
Paolantonio
’ MPPT or
2013) SPPT 8.7 9.3 0.6 24 6.33 7.94 1.61
(Fileto SPPT 6.7 7.5 0.8 6 4.9 6.5 1.6
Mazzonetto et
al., 2021) SPPT 6.7 7.5 0.8 12 4.8 5.9 1.1
) SPPT 6.71 8.29 1.58 12 4.14 6 1.86
(Francetti et
al., 2004)
SPPT 6.71 8.29 1.58 24 3.71 5.57 1.86
SPPT 7.11 7.98 0.87 12 4.11 6.02 1.91
(Francetti et
al., 2005)
SPPT 7.11 7.98 0.87 24 3.6 547 1.87
(Grusovin &
Esposito, Mg)PTT"r 72 8.5 1.3 12 33 52 1.9
2009)
(Mishra etal., —yy \prop 7.64 7.64 0 6 3.82 437 0.55
2013)
(Ribeiro et MIST 7.12 NR NR 6 3.57 NR NR
al., 2011)
(Tonetti et al.,
2002) and MPPT or
(Tonetti et al., SPPT 7.7 9.1 14 12 44 6.6 22
2004)
MPPT 6.5 7.2 0.7 6 43 5.1 0.9
(Wachtel et
al., 2003)
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 L1 12 4.4 74 31

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.

Baseline Follow-up
Publication, Flap Time
reference approach MeanPD Mean CAL  Mean REC (months) Mean PD  Mean CAL  Mean REC
(mm) (mm) (mm) (mm) (mm) (mm)
(Agrali O et
al,, 2016) OFD 7.6 12.1 4.7 6 32 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, OFD 6.6 NR NR 6 5.7 NR NR
2021)
OFD 6.82 7.32 0.5 12 4.6 5.27 0.67
(Bhutda &
Deo, 2013)
OFD 6.82 7.32 0.5 60 49 5.72 0.82
(Bokan et al.,
2006) OFD 9.8 10.2 1.1 12 6 8.1 2.6
(Camargo et OFD 7.16 NR NR 6 5.52 NR NR
al., 2001) ' ’
(Camargo et
al., 2005) OFD 5.12 NR NR 6 7.96 NR NR
(Chambrone
etal., 2007) OFD 6.08 6.74 0.66 6 2 3.16 1.16
OFD 6.13 7.76 1.63 12 2.64 4.88 224
(Chambrone
etal., 2010)
OFD 6.13 7.76 1.63 24 2.85 5.17 2.32
(Chandradas
etal., 2016) OFD 8.33 8.83 0.5 9 5.33 7.16 1.83
(Froum et al.,
OFD 7.32 NR NR 12 5.08 NR NR
2001)
MWF 7.8 9.3 1.5 8 5.1 7.6 2.5
(Heijl et al.,
1997) MWF 7.8 9.3 1.5 16 5.1 7.5 24
MWF 7.8 9.3 1.5 36 52 7.1 1.9
(Jalaluddin et
al, 2017) OFD 7.3 11.7 44 6 34 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
MWF 6.2 NR NR 24 3.5 44 0.9
(Kitamura et
al., 2016)
MWF 6.2 NR NR 36 34 42 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
OFD 7.9 6.8 NR 6 6.8 5.9 NR
(Patel et al.,
2017) OFD 7.9 6.8 NR 9 6 53 NR
OFD 7.9 6.8 NR 12 55 4.7 NR
(Pavani et al.,
2021) OFD 5.6 NR NR 6 2.3 NR NR
OFD 7.4 8.1 0.7 6 4.83 5.87 1.04
(Pham, 2021)
OFD 7.4 8.1 0.7 12 4.03 4.73 0.7
OFD 7.5 8.5 1 12 3.8 6.7 1.9
OFD 7.5 8.4 0.8 12 43 6.8 1.7
(Pontoriero et
al., 1999)
OFD 7.2 8.2 1 12 39 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 39 NR
(Ragghianti
Zangrando et OFD NR NR NR 24 NR NR NR
al., 2014)
OFD 7.38 NR NR 6 3.36 NR NR
(Rosing et al.,
2005)
OFD 7.38 NR NR 12 2.99 NR NR
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(Sculean,

Windisch, et OFD 8.6 10.1 1.8 12 4.9 8.4 35
al., 2001)
(Sculean et
2L 2000 OFD 8.2 9.7 1.5 60 55 8.4 32
(Sculean et
2L, 2008) OFD 8.6 10.4 1.8 120 5.1 8.6 35
(Sharma &
Pradeep, OFD 8.08 6.23 0.92 9 4.87 3.46 1.56
2011)
(Silvestri et
2L, 2000) MWE 77 8.7 1 12 6.3 75 12
(Thoratetal., ey, 6.75 6.94 0.19 9 3.19 4.69 15
2011)
(Thorat et al., OFD 7.83 7.17 0.47 12 6.33 6.83 0.67
2017)
OFD 74 8.7 13 8 37 6.1 2.4
(Zetterstrom
etal., 1997)
OFD 75 9 1.5 36 43 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).

Time

Publication, . Mean Rx bone fill Mean linear Rx bone gain
Treatment Carrier o
reference (months) (%) (mm)
(Agarwal & Gupta, s gp . g AllG 12 NR 3.02
2014)
(Agarwal et al.,
2016) ABP + BG AlG 12 NR 3.5
ABP No 6 NR NR
(Agrawal et al.,
2017)
ABP + BG SG 6 NR NR
(Ahmad et al.,
2019) ABP No 6 374 1.1
(Ajwani et al.,
2015) ABP No 9 NR 2.6
(Atchuta et al.,
2020) ABP + BG AlG 6 NR 5.35
ABP No 6 NR 2.2
(Bahammam &
Attia, 2021)
ABP + BG SG 6 NR 2.31
(Bansal & Bharti, ABP + BG AlIG 6 NR 2.13
2013)
(Chadwick et al.,
2016) ABP No 6 NR 1.1
ABP No 9 49.6 2.55
(Chandradas et al.,
2016)
ABP + BG XG 9 61.53 347
) ABP No 9 73.09 NR
(Chatterjee et al.,
2017)
ABP No 9 76.45 NR
ABP No 6 48.3 2.29
(Elbehwashy et al.,
2021)
ABP No 6 40.62 1.63
(Galav et al., 2016) ABP No 9 NR 1.16
(Gamal, Abdel ABP + BG XG 6 NR 1.5
Ghaffar, et al.,
2016) 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
ABP No 6 NR 0.6
(Ilgenli et al., 2007)
ABP + BG AllG 6 NR 3.8
(Jalaluddin et al.,
2017) ABP No 6 384 0.8
(Jalaluddin et al.,
2018) ABP No 6 41.7 0.8
(Kanoriya et al.,
2016) ABP No 9 46 242
ABP No 6 NR 2.21
(Lekovic et al.,

2012)

ABP + BG XG 6 NR 4.06
ABP No 6 41.29 NR
(Markou et al.,
2009)
ABP + BG AllG 6 45.42 NR
(Martande et al.,
2016) ABP No 9 4791 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

ABP No 6 329 NR
(Patel et al., 2017) ABP No 9 42 NR
ABP No 12 452 NR
ABP No 6 26.45 2.37

(Pham, 2021)
ABP No 12 45.25 4.13
(Plemontesc etal., — \pp . pG AlIG 12 NR 33

2008)
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ABP No 9 43.81 1.96

(Pradeep et al.,

2009)

ABP + BG XG 9 58.14 2.89
ABP No 9 55.41 2.8
(Pradeep et al.,

2012)

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
ABP No 9 56.46 3.2

(Pradeep et al.,

2017)

ABP + BG SG 9 63.39 3.87
ABP +BG SG 6 NR 24
(Saini et al., 2011)
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

(Yamamivaetal, — spp . pg SG 12 NR 32

2008)

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

enamel matrix derivative (EMD).

Publication, . Time Mean Rx bone fill Mean linear Rx bone gain
Treatment Carrier o
reference (months) (%) (mm)
. EMD No 6 65.98 NR
(AgraliO et al.,
2016)
EMD + BG AutG 6 64.56 NR
. ) EMD No 12 NR 3.4
(Aimetti et al.,
2017)
EMD No 24 NR 3.8
EMD No 6 NR 1.8
(Al Machot et al.,
2014)
EMD No 12 NR 1.6
(Aspriello et al., (Only median .
2011) EMD + BG AlG 12 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
EMD No 8 NR 0.8
EMD No 8 NR 0.7
(Bratthall et al.,
2001)
EMD No 16 NR 1
EMD No 16 NR 1
EMD No 12 71 33
(Cortellini &
Tonetti, 2011)
EMD + BG XG 12 78 33
EMD No 12 49.1 NR
(Crea et al., 2008)
EMD No 36 56.9 NR
EMD No 12 NR 2.32
) EMD No 24 NR 2.61
(De Leonardis &
Paolantonio, 2013)
EMD + BG SG 12 NR 3.17
EMD + BG SG 24 NR 3.35
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EMD No 6 NR 1.4
(Fickl et al., 2009)
EMD No 12 NR 2.5
EMD No 12 NR 1.24
(Fileto Mazzonetto
etal., 2021)
EMD No 12 NR 0.84
. EMD No 12 49.16 2.96
(Francetti et al.,
2004)
EMD No 24 57.44 3.44
. EMD No 12 53.7 3.09
(Francetti et al.,
2005)
EMD No 24 55.2 3.18
(Grusovin &
Esposito, 2009) EMD No 12 NR 2.5
EMD No 12 NR 2.3
(Guida et al., 2007)
EMD + BG AutG 12 NR 22
EMD No 6 55.3 2.6
(Gurinsky et al.,
2004)
EMD + BG AlG 6 74.9 3.7
EMD No 8 13 0.9
(Heijl et al., 1997) EMD No 16 31 22
EMD No 36 36 2.6
EMD No 24 16.15 0.96
(Kitamura et al.,
2016)
EMD No 36 23.29 1.34
EMD No 8 NR 2.15
(Kuru et al., 2006)
EMD + BG SG 8 NR 2.76
EMD + BG XG 6 NR 2
(J. H. Lee et al,,
2020) EMD + BG XG 12 NR 2.3
EMD + BG XG 24 NR 2.5
EMD No 6 NR 2.44
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EMD No 12 NR 2.6

(Losada et al.,

2017) EMD + BG SG 6 NR 2.33
EMD + BG SG 12 NR 2.71
EMD No 12 NR 1.49
(Meyle et al., 2011)
EMD + BG SG 12 NR 2.19
EMD No 12 NR 33
EMD No 36 NR 3.26
. EMD + BG AlG 12 NR 423
(Ogihara & Tarnow,
2014)
EMD + BG AlG 36 NR 4.19
EMD + BG AlG 12 NR 4.26
EMD + BG AlG 36 NR 4.29
(Paolantonio et al.,
2020) EMD + BG AutG 12 NR 2.68
(Ragghianti
Zangrando et al., EMD No 24 NR -0.04
2014)
(Ribeiro et al.,
2011) EMD No 6 NR 1.52
EMD No 6 NR 0.33
(Rosing et al., 2005)
EMD No 12 NR 1.55
EMD No 8 15 1.2
(Zetterstrom et al.,
1997)
EMD No 36 31 24
EMD No 12 NR 43
(Zucchelli et al.,
2003)
EMD + BG XG 12 NR 53

Legend. AlIG: 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 (thPDGF).

Publication, B Time Mean Rx bone fill Mean linear Rx
one graft o .
reference (months) (%) bone gain (mm)
(Jayakumar et
al, 2011) SG 6 65.6 3.7
(Kavyamala et
al. 2019) SG 6 73.59 3.28
XG 6 NR 591
(J. Y. Leeet
al., 2017)
SG 6 NR 4.16
SG 6 80.12 3.35
(Maroo &
Murthy, 2014)
SG 9 94.3 4.05
(Mishra et al.,
2013) No 6 36.2 1.89
. SG 6 57 2.6
(Nevins et al.,
2005)
SG 6 34 1.5
SG 12 60.5 2.88
) SG 24 68.3 332
(Nevins et al.,
2013)
SG 12 53.7 2.25
SG 24 57.3 NR
(Schincaglia
etal,, 2015) G 6 NR 2
(Schincaglia
etal,, 2015) 8G 6 NR 21

Legend. NR: Not reported; SG: synthetic graft; XG: xenograft.



Supplementary Table 21. Two-dimensional radiographic outcomes of infrabony defects treated with

bone graft alone or guided tissue regeneration

Publication, Bogeagifef: or Time Mean Rx bone fill Mean linear Rx bone gain
reference Membrane (months) (%) (mm)
(Agarwal & Gupta,
2014) AllG 12 NR 2.37
(Agarwal et al.,
2016) AllG 12 NR 2.49
SG 6 NR 1.7
(Al Machot et al.,
2014)
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 XG 6 NR L5
Ghaffar, et al.,
2016) 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 45.74 275
XG 6 NR 1.5
(J. H. Lee et al,,
2020) 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
SG 12 32.6 1.42
(Nevins et al., 2013)
SG 24 41.5 1.81
(Okuda et al., 2005) SG 12 NR 2.7
(Ozdemir & Okte,
2012) SG 6 37 1.1
CM 6 222 2
(Pham, 2021)
CM 12 42.15 3.97
(Piemontese et al.,
2008) AlG 12 NR 2.7
SG 6 NR 2.05
(Saini et al., 2011)
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, Time Mean Rx bone fill Mean linear Rx bone
reference Flap approach o ain (mm)
(months) (%) gal

Flap surgery with papilla preservation

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

(Cortellini & Tonetti,
2011) M-MIST 12 77 35
MPPT or SPPT 12 NR 0.13

(De Leonardis &
Paolantonio, 2013)
MPPT or SPPT 24 NR 0.23
MPPT 6 NR 0.7
(Fickl et al., 2009)

MPPT 12 NR 1.1

(Fileto Mazzonetto et
al., 2021) SPPT 12 NR 0.92
SPPT 12 30.14 1.44

(Francetti et al., 2004)
SPPT 24 38.49 1.84
SPPT 12 354 1.86

(Francetti et al., 2005)
SPPT 24 45.7 24

(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 O 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,

OFD 6 NR 1.1

2021)



(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
MWF 8 -2 -0.1
(Heijl et al., 1997) 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., MWF 24 14.26 NR
2016)
(part A of the study) MWF 36 21.58 NR
(Kitamura et al., MWF 24 11.7 0.63
2016)
(part B of the study) MWF 36 13.3 0.68
(Martande et al.,
2016) OFD 9 5.54 0.27
OFD 6 7.3 NR
(Patel et al., 2017) OFD 9 16.4 NR
OFD 12 21.6 NR
OFD 6 10.21 1
(Pham, 2021)
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., OFD 24 NR 0.7
2014)
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OFD 6 NR 1.2
(Rosing et al., 2005)

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

OFD 8 4 0.3
(Zetterstrom et al.,

1997)

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.

icati Fl Ti M
Publication, Comparison 2p Wound healing index tme ean'Scores Conclusions, main remarks
reference approach (days) (points)
EMD: 1.67 NSSD between EMD and BG for
7 BG: 1.9 EHI at 7 and 14 days. After 2
1. 0 . .
(Al Machot EMD vs BG MPPT EHI as proposed by weeks, 63% of the subjects in
etal., 2014) Wachtel et al. 2003 EMD: 1.64 both groups showed complete
14 o flap closure (without a fibrin line
BG: 1.68 in the interproximal area)
7 Complete closure
97.8% sites
ini lete cl in all the sit
(Cortelhn.l & EMD + BG vs Evaluation of primary Complete closure Complete closure in all the sites
Tonetti, EMD vs Fla M-MIST closure 14 100% sites except one, regardless of the use
2011) P ° of EMD or EMD + BG
4 Complete closure
100% sites
7 EMD: 1.77 NSSD between EMD and Flap
. Flap: 1.77 alone. Complete closure observed
Fickl et al. EHI .
( 1c2 0 O?))a > EMD vs Flap MPPT Wa Ef I;r(ip;szc(i)gg in 97% of the Flap alone-treated
chietetat EMD: 1.37 sites and in 91% of the EMD-
14 treated siti
Flap: 1.17 reated sites
NSSD between EMD and Flap
(Grusovin & alone. Complete closure without
Esposito, ~ EMD vs Flap M;;)PTTOI Egi;fﬁ?;i%g 7 fibrin line (EHI 1) in 73.3% of
2009) ' EMD-treated sites and in 86.7%
of Flap alone-treated sites
ABP +BG: 3
3
BG:3
ABP +BG: 2.75
7
(Harnacket  ABP +BG vs MPPT EHI as proposed by BG:2.75 NSSD between ABP + BG and
al., 2009) BG Wachtel et al. 2003 ABP + BG: 2.25 BG
14
BG: 2.25
ABP +BG: 1
28
BG: 1
EMD + BG: 2.13 NSSD between EMD + BG and
7 EMD.
EMD: 1.97
(Jepsen et EMD+BGvs MPPT or EHI as proposed by There was a tendency for less
al., 2008) EMD SPPT Wachtel et al. 2003 EMD + BG: 1.63 bone fill in defects exhibiting EHI
14 of 3, as opposed to defects with
EMD: 1.31

EHI 1 or2
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Presence of dehiscence,

NSSD between the two groups.
EMD + BG had less cases with

(J.H.Leeet EMD+BGvs OFD fenestration, swell%ng, 14 dehiscence, fenestration, swelling
al., 2020) BG spontaneous Pleedmg, and spontaneous bleeding, but
ulceration more cases with ulcerations than
EMD alone
EMD + SSD lower swelling at sites
(Ozcelik et LLLT* vs OFD Degrees of swelling and 730,60 treated with LLLT after 1 week.
al., 2008) EMD color/redness T NSSD for swelling at the other
time points and for color
Two different SFA SSD higher EHI for SFA over
Vs
techni i SFA: 1.13 DFA.
(Schincaglia e m_que.s = DFA EHI as proposed by
etal, 2015) combination (MPPTor  Wachtel et al. 2003 14 DFA (MPPT or 80% of the sites treated with SFA
with thPDGF SPPT) SPPT): 3 showed complete flap closure vs
+BG 46% for DFA-treated sites
Composite index of
healing complication Complicated healing in 19.2% of
i i control subjects and 21.7% of test
(Tonetti et MPPT or .(mcludmg lack of biect
EMD vs Flap primary closure, wound subjects.
al., 2004) SPPT . .
del?lscence, granulation Complicated healing did not
tissue at the wound affect CAL gain at 1 year.
margin or suppuration)
7 EMD: 1.85 NSSD between EMD and Flap
Flap: 1.65 alone. Complete closure at the 2-
htel et EHI thy
(?l/a(; 08 3)e EMD vs Flap MPPT as lzzg;srzd by the week post-op observed in 96% of
? EMD: 1.39 the Flap alone-treated sites and in
14 Flap: 1.19 89% of the EMD-treated sites
Two different ~ MIST or MIST or M-
(Windischet  techniquesin ~ M-MIST EHI as proposed by 7 MIST: 1.48 SSD favoring MIST or M-MIST
al., 2021) combination vs MPPT Wachtel et al. 2003 MPPT or SPPT: over MPPT or SPPT.
with EMD or SPPT 1.83
. No wound edge necrosis or flap
(Zucchelli et EMD vs SPPT dehiscence in the EMD and Flap

al., 2002)

GTR* vs 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, . Time of the re- Mean Defect fill Mean alveolar crest
Intervention .
reference entry (months) (mm) resorption (mm)

Autologous-derived blood products (ABPs)

PRP + GTR 5.12% 0.72
(Camargo et 6
al., 2005)
Flap 1.66 1.16
PRP + BG 3 0.33
(Demir et al., 9
2007)
BG 3.14 0.21
PRF 24 NR
(Galav et al., 9
2016)
BG 32 NR
PRP + BG 1.7 NR
(Harnack et 6
al., 2009)
BG 1.68 NR
PRP + BG 4.82 0.92
(Lekovic et 6
al., 2002)
PRP + GTR 4.96 1.23
. PRF + BG 4.06* 0.94
(Lekovic et 6
al., 2012)
PRF 221 1.06

Enamel matrix derivative (EMD)

EMD +BG 3.93* 0.38
(Camargo et 6
al., 2001)
Flap 1.08 0.41
EMD 3.83% 0.46
(Froum et al., 12
2001)
Flap 1.47 1.29%
EMD + BG 3.7* 0.1
(Gurinsky et 6
al., 2004)
EMD 2.6 0.9%
(Hoidal et al., EMD + BG 6 1.91 -0.24

2008)



BG 233 0.05
EMD + BG 3.82% 0.42
(Lekovic et 6
al., 2000)
EMD 1.33 0.53
. EMD + BG 2.88 0.53
(Lekovic et P
al., 2001)
BG 2.84 0.42
EMD + BG 32 0.6
(Scheyer et 6
al., 2002)
BG 3 0.7
(Sculean, EMD + BG NR NR
Pietruska, et NR
(Velasquez- EMD + BG 4% 04
Plata et al., 6-8
2002) EMD - o

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.



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 Sits (N) Weighted Mean Weighted Meztn alveolar
arms (N) Defect fill (mm) 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

Painkiller
Publication, . Flap Time Mean Intensity prescription and
reference Comparison approach (days) of Pain (VAS) Mean Painkillers Other PROMs
tablet intake (N)
Patients’ self - reported postoperative
healing events (pain, bleeding, swelling)
(Al Machot No medications assessed as “No”, “Mild”, “Moderate”
ctal,, 2014) EMD vs BG MPPT 14 NR prescribed or “Severe”.
SSD less bleeding with EMD over BG.
NSSD for pain and swelling
Ibuprofen 600 mg
o EMD + BG: 1.2
(Cortellini & = gy | BG vs EMD: 1.2 EMD + BG: 0.5 None of the subjects reported intra-
Tonetti, M-MIST 7 . .
2011) EMD vs Flap Flap: 1.1 EMD: 0.3 operative pain.
(NSSD) Flap: 0.4
(NSSD)
Painkiller type NR SSD higher pain during the procedure
EMD (G1): 1.8 I;OSfélaE.alﬁme o ]?Nl[aD itivity f
. . igher root hypersensitivity for
) 15 EIMD ((}22')'101'9 Exg (g;): i; EMD (G1) and Flap over EMD (G2)
ﬁﬂeto Eﬁg (gé) Vs aé)S(D ) 1. Fl ((}3 )06 NSSD for Edema, hematoma or fever.
N 2?202‘:)"53‘; Fap é3) ) vs  SPPT (NSSD) ap (G3): 0. SSD higher interference with daily
” P (NSSD) activities for flap over EMD
130 NR NR SSD improvement in OHIP-14 for all the
groups
Satisfaction: 93.3% of subjects in each
group was pleased or very pleased with
the results.
(Grusovin & MPPT or Esthetics: 86.7% of subjects in the Flap
Esposito, EMD vs Flap 360 NR Nimesulide 100 mg group and 73.3% group was pleased or
SPPT .
2009) very pleased with the results.
100% of subjects in each group was
willing to undergo surgery again (if
necessary)
Patients’ self - reported postoperative
] EMD + BG MPPT healing events (pain, bleeding, swelling)
(Jepsen et Vs or 4 NR NR assessed as “No”, “Mild”, “Moderate”
al., 2008) EMD SPPT « »
or “Severe”.
NSSD between the two groups
Swelling (VAS): 2.5 for EMD + BG and
3.2 for BG (NSSD).
(J.H.Leeet EMD +BG vs EMD + BG: 2.9 . Swelling duration (VAS): 2.4 for EMD
al,2020)  BG OFD 14 BG: 4.1(sspy  ouwprofen 200metid g5 0433 for BG (SSD).
Pain duration (VAS): 2.6 for EMD + BG
and 3.4 for BG (SSD)
SSD less pain in
. EMD +
(Ozcelik et LLLT* vs OFD 7 the LLLT group NR NR
al., 2008) EMD for day 1 and

day 2
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Two different Ibuprofen 600 mg

techniques in SFA s SSD lower for SSD greater dose of painkiller intake in
(Schincaglia que DFA the DFA vs SFA group at day 1 (3.2 vs
combination 14 days SFA atday 1,2 SFA:2.73 L .
etal., 2015) with thPDGE (MPPT or and 6 1.1) NSSD dose of painkiller intake in
' BG SPPT) DFA: 8.69 the other days
(SSD)
Ibuprofen 600 mg or Intrasurgical pain (VAS): 2.1 for EMD
Acetaminophen 500 and 1.8 for Flap (NSSD).
EMD: 2.8 mg Hardship of the surgery (VAS): 2.8 for
(Tonetti et EMD vs Fla MPPT or 7 Flao: 3.1 EMD and 2.3 for Flap (NSSD).
al., 2004) P sppT é)SD EMD: 43 Duration of pain (hours): 3.1 for EMD
(NSSD) P 53 and 2.7 for Flap (NSSD).
5 éD. Interference with daily activities (VAS):
(NSSD) 3.6 for EMD and 3.2 for Flap (NSSD).
(Zucchelliet EMD vs SPPT NR NR NR Lower morbidity in the EMD group over

al., 2002) GTR* vs Flap

the GTR groupt

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; thPDGF: 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. T Method utilized for the PROM assessment not specified.
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