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Abstract

Aim: This paper is a systematic review and meta-analysis of randomized controlled trials to evaluate the
clinical efficacy of papilla preservation flaps with the regenerative biomaterials in the treatment of periodontal
intrabony defects.

Materials and Methods: A meta-analysis was conducted to evaluate the clinical efficacy of papilla preservation
flaps with the regenerative biomaterials in the treatment of intrabony defects with a search for articles in the
PUBMED search site. Study outcomes were reported through evidence tables and a quantitative synthesis
through a meta-analysis by using OpenMEE®.

Results: Seventeen studies were identified and considered in the literature search for inclusion in the meta-
analysis. Among 225 periodontal intrabony defects evaluated at 6 months, 112 were treated randomly by papilla
preservation flaps with the regenerative biomaterial and 113 were treated using papilla preservation flaps
alone. There was substantial heterogeneity across the studies in reporting the outcomes of PPD reduction
(p<0.001) and moderate heterogeneity in reporting the outcome of CAL gain (p=0.085). Pooled estimates
showed that regenerative material used in combination with papilla preservation flaps showed more PPD
reduction (p=0.002) and CAL gain (p<0.001) than the use of papilla preservation flaps alone.

Conclusion: The results of our meta-analysis seem to indicate that on a short-term follow-up, the use of papilla
preservation flaps combined with regenerative biomaterials have better clinical outcomes in terms of PPD
reduction and CAL gain compared with papilla preservation flaps alone.
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I. Introduction

Primary closure of the bony defect is the essential component for obtaining a favorable outcome in
periodontal regeneration. Lack of primary closure contributes to loss of surgical clot, delayed healing and
unpredictable graft outcomes. For complete coverage of the regenerative material placed in the osseous defect,
the flap was designed for minimal soft tissue injury [1-4]. A surgical approach that tears the papilla leads to
shrinkage and reduction in the height of interdental papilla leading to exposure of the interproximal embrasures
which is unaesthetic in appearance.

There are different surgical approaches available to obtain primary closure of the flap that preserve
interdental tissue and improve esthetics: Conventional Papilla preservation flap[1], Modified papilla
preservationflap[2], Simplified papilla preservation flap[3], Whale's tail technique[4], Minimally Invasive
Surgical Technique(MIST)[5], Modified Minimally Invasive Surgical Technique(M-MIST)[6], Single Flap
approach[7], Entire Papilla Preservation Technique[8], Non-Incised Papillae Surgical Approach(NIPSA)[9].

Since the publication of these approaches, several articles have been devoted to flap designs and
surgical procedures to maintain full papillary form and soft tissue preservation during surgical access. These
procedures have also been shown to have positive clinical outcomes like pocket probing depth (PPD) reduction
and clinical attachment level (CAL) gain when treating interdental intrabony defects with or without the
additional use of regenerative materials [12],[13].

In systematic reviews and meta-analysis by Murphy and Gunsolley[14] and Needleman[15], intrabony
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defects that were treated with regenerative biomaterial revealed a significant CAL gain, PPD reduction and REC
coverage than flap alone. In another systematic review, Trombelli found considerable CAL and PPD changes
and increased defect fill with regenerative biomaterial like GTR when compared with flap alone[16]. These
reviews focused on the significance of the use of biomaterials but also emphasized the inconsistency among
studies and the obscurity in evaluating the clinical relevance of the findings.

Various surgical approaches have advanced from large flaps to minimal ones in an attempt to preserve
the soft tissues as much as possible[17],[18]. Recently, Aslan introduced the entire papilla preservation flap
(EPP) technique that maintains the whole interdental papilla in deep and wide intrabony defects[8]. Incision
design aims to limit the flap mobility to facilitate blood clot stabilization minimizing invasiveness. Earlier these
concepts were advanced by Harrel and Rees[19] and later Cortellini introduced the Minimally Invasive Surgical
Technique (MIST)[5] and its modification, the Modified Minimally Invasive Surgical Technique (M-MIST)[6]
and Trombelli has given the single flap approach (SFA)[7]. Traditionally, the regeneration of periodontal tissue
has always been limited by the anatomic defect. Surgical techniques (such as soft tissue wall technique[17]) has
been introduced, to overcome these limitations. Recently, Rodriguez proposed a new surgical technique i.e the
Non-Incised Papillae Surgical Approach [10] to treat deep intraosseous defects using an apical approach. The
surgical procedure and regenerative biomaterials are utilized to strengthen the soft tissues for clot stabilization
and to avoid a collapse into the defect [11].

This paper is a systematic review and meta-analysis of randomized controlled trials to evaluate the
clinical efficacy of papilla preservation flaps with regenerative biomaterials in the treatment of intrabony
defects.

Il. Material And Methods
Literature search
A meta-analysis was conducted to evaluate the clinical efficacy of papilla preservation flaps with
regenerative biomaterials in the treatment of intrabony defects with a search for articles in the PUBMED search
site. In this, a single reviewer selected English language articles published from January2001 to June 2019,

LRI EEINNT

using the keywords “papilla preservation flaps”, “single buccal flap approach” and “periodontics”, “minimally
invasive surgery” and “periodontics”, “microsurgical access flap” and “periodontics”, “randomized controlled
trials of intrabony defects” and “periodontics”.

The studies were included based on the following criteria: English language, randomized clinical trials
(RCT) of papilla preservation flaps with and without regenerative material, studies with a mean follow-up
period between 6 and 24 months and defect sites with pocket depth (PD) >5mm. The exclusion criteria were
studies based on questionnaire or interview, purely radiographic or histologic studies or studies based on papilla

preservation techniques in implants.

Data extraction and analysis

The titles identified by the search were screened. The abstracts of all studies of possible relevance were
obtained and screened. When studies met the inclusion criteria or when insufficient data from abstracts were
available to evaluate inclusion criteria, the full-text article was obtained. The selected papers were screened
independently by the reviewers to confirm whether they met the inclusion criteria or not. The outcome measures
were probing pocket depth (PPD) reduction and clinical attachment level (CAL) gain.

Meta-Analysis

Study outcomes were reported through evidence tables and a quantitative synthesis through a meta-
analysis. For data analysis, OpenMEE® (Open-source software for meta-analysis, Brown School of Public
Health, Rhode Island, USA) was used. Mean and SD were preferred for expressing the results of continuous
outcomes. Heterogeneity was evaluated through Cochrane’s test (I"2 test) on the level of o = 0.10. If the
heterogeneity was considerable (1"2>50%), the random-effects model or subgroup analysis was employed; if the
heterogeneity was non-significant, the fixed model was adopted.

I11. Results

Seventeen[20-36] studies were considered and identified in the literature search for inclusion in the
meta-analysis (Figure 1). The characteristics of these 17 RCTs are summarized in Table 1. Among these studies,
Cortellini et al. contained three groups (one with surgery alone, one with surgery combined with EMD or EMD
plus bone grafts). For the meta-analysis, only the surgery combined with EMD and surgery alone were included.
Stein et al. had three groups, which are, one with surgery alone, one with surgery with biphasic calcium
phosphate (BCC) and one with autogenous bone spongiosa (ABS). For the meta-analysis, only the surgery with
BCC and surgery alone were included.

The clinical outcomes at six and twelve months were reported in two studies, so the results for both
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follow-ups were used in the meta-analysis. Because the length of follow-up might affect the clinical outcomes of
patients, the results were pooled at 6-months [23],[29],[31-33],[35] together as the 6M group, and the results at
12-months [20-28],[30],[31],[34],[36] together as the 12M group. The primary clinical outcomes of the present
meta-analysis were probing pocket depth (PPD) reduction and gain of CAL.

6M group: There were 225 periodontal intrabony defects in this group. Among these defects, 112 were treated
randomly by papilla preservation flaps with the regenerative biomaterial and 113 were treated using papilla
preservation flaps alone. In all six studies, the outcomes of PPD reduction and CAL gain were reported by the
investigators. The results of the test that was used to assess heterogeneity revealed that there was substantial
heterogeneity across the studies in reporting the outcomes of PPD reduction (p<0.001) and moderate
heterogeneity in reporting the outcome of CAL gain (p=0.085). Pooled estimates showed that regenerative
material used in combination with papilla preservation flaps had 0.83mm (95 percent confidence interval [CI],
0.31 to 1.36) more PPD reduction than the use of papilla preservation flap alone, there was a high statistical
difference between the two treatment groups (p=0.002) (Figure 2A). For CAL gain, 0.84mm (95 percent ClI,
0.46 to 1.23) more was attained than that of papilla preservation flap alone and there was a high statistical
difference between the two treatment groups (p < .001) (Figure 2B).

Subgroup analysis. In the 6M group, there were three RCTs [32],[33],[35] with parallel design and three RCTs
[23]1,[29],[31] with split-mouth design. A subgroup analysis was performed to investigate the effect of the study
design on clinical outcomes.

Pooled estimates of studies that used the split-mouth design revealed significantly more CAL gain with the use
of papilla preservation flaps combined with regenerative biomaterial than with papilla preservation alone
(p<0.001) and the results were robust, with no evidence of heterogeneity across the trials (p=0.37) (Table 2).
Pooled estimates of studies using the parallel design did not reveal a significant difference concerning CAL gain
between groups (p=0.18).

Pooled estimates of studies that used the split-mouth design revealed significantly more PPD reduction with the
use of papilla preservation flaps combined with regenerative biomaterial than with papilla preservation alone
(p<0.001) and the results were robust, with no evidence of heterogeneity across the trials (p=0.58) (Table 2).
Pooled estimates of studies using the parallel design did not reveal a significant difference concerning PPD
reduction between the two treatment groups (p=0.36).

Surgical Procedure: In the 6M group, there were three RCTs [32],[33],[35] whose investigators used the
minimally invasive surgical technique and two RCTs [23],[31] whose investigators used the simplified papilla
preservation flap technique (microsurgical access) to treat periodontal intrabony defects. Based on this situation,
we performed a subgroup analysis to explore whether different methods of papilla preservation flaps procedures
performed were clinically crucial to the outcomes. Using a fixed-effects model, pooled estimates of studies that
used simplified papilla preservation flap (microsurgical access) revealed significantly more PPD reduction and
CAL gain with regenerative biomaterials than with papilla preservation alone (p<0.001) with no evidence of
heterogeneity across the trials (Table 2). Pooled estimates of studies that used the minimally invasive surgical
technique did not reveal a significant difference concerning PPD reduction and CAL gain between groups.

12M group: Data for the 12M group meta-analysis was available from 13 trials. Out of 1004 defects, 519
defects were treated randomly by papilla preservation flap with the regenerative biomaterial and 485 defects
were treated using papilla preservation flap alone. Pooled estimates in a random-effect model showed that
papilla preservation flap with regenerative biomaterial had 1.19mm (95 percent CI, 0.81 to 1.57) more PPD
reduction than papilla preservation flap alone (Fig.3A). There was a high statistical difference between the two
treatment groups (p<0.001). Pooled estimates in a random-effect model showed that the papilla preservation flap
with regenerative biomaterial had 1.4mm (95 percent Cl: 1.01 and 1.83) more CAL gain than papilla
preservation flap alone (Fig.3B), there was a high statistical difference between the two treatment groups
(p<0.001) and the results revealed a significant heterogeneity across the trials (p<0.001).

Subgroup analysis: In the 12M group, there were nine RCTs with parallel design and four RCTs with split-
mouth design. Pooled estimates regarding PPD reduction and CAL gain of studies with different designs were
consistent with the combined analysis, indicating that different study designs did not affect the clinical outcomes
in the long-term followup (Table 2).

There were four RCTs with papilla preservation that used GTR biomaterial and six RCTs with papilla
preservation that used EMD. Pooled estimates regarding PPD reduction and CAL gain of studies with GTR and
EMD were consistent with the combined analysis, indicating that different regenerative biomaterials did not
affect the clinical outcomes (Table 2).

IV. Discussion
Delay in wound healing and subsequent exposure of the regenerating area have been commonly
reported and associated with limited clinical outcomes[37-39]. This ill-favored occurrence is more frequent
when biomaterials like barrier membranes and bone substitutes are used[13],[23],[33],[41-43]. To reduce the
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delay in wound healing, various advanced flap designs have been introduced, such as papilla preservation flaps
[1].[2].[45] and minimally invasive surgical approaches without papilla elevation[6],[7] or with papilla elevation
[5]. All these approaches are designed to provide protection of the regenerating area and to facilitate the
stabilization of blood clots.

Basic and clinical research has shown that the absolute requirements for successful regeneration of
periodontal tissue include the presence of space for the blood clot formation at the interface between the flap
and the root surface [44],[46-51], the blood clot stabilization to maintain stability with the root surface avoiding
formation of a long junctional epithelium,[47],[52-54] and the soft-tissue protection of the treated area to
prevent bacterial contamination [38],[41-43],[55-57]. The enhancement of periodontal-regenerative medicine in
the past has followed two distinguishing, yet completely interlinked paths. The interest of investigators has so
far concentrated on regenerative materials or products on one hand and novel surgical techniques on the other.

The evidence of clinical efficacy of regenerative biomaterials in intraosseous defects has been
synopsized, over the years, in meta-analyses only for enamel matrix derivative [16],[58-60],[73],[74].

Space and stabilization of blood clot are self-provided in the so-called ‘containing defects,” the narrow
three-wall defects in particular [28],[61-65]. The ‘non-containing defects’ — the large one- or two-wall defects
need an intervention to supplement the anatomic defects [20],[22],[24], [66-68]. The further use of regenerative
biomaterials has to be implemented in the correction of anatomic defects [75],[76]. The equivalent goal may
also be attained by implementing particular surgical approaches in which tissues are minimally elevated to
enhance their stability (the minimally invasive surgical technique (MIST) and the modified minimally invasive
surgical techniques (M-MIST). The protection of the regenerating site should be provided through the
application of specially designed surgical strategies. The various surgical approaches developed over time
involve alterations in terms of flap design and suturing technique[13]. Briefly, the traditional papilla
preservation flaps did not include the mechanical properties to improve wound stability and the capacity to
provide space for regeneration. In contrast, the minimally invasive surgical technique[5],[40] was designed to
limit flap extension and mobility as much as possible and to enhance the ability for primary wound closure and
blood clot stability. This potential was partly focused on studies that demonstrated a limited impact of the
number of residual bony walls and the defect width on the outcomes obtained with regenerative biomaterials
under a minimally invasive surgical technique[69-72]. It was recently confirmed in a comparative study
indicating similar outcomes between the minimally invasive surgical technique alone and the minimally
invasive surgical technique combined with the regenerative biomaterial [33].

Surgical access to the intrabony defects were selected from three different surgical approaches: the

simplified papilla preservation flap, the modified papilla preservation technique and the crestal incision. The
simplified papilla preservation flap is chosen whenever the width of the interdental space greater than 2mm, as
measured at the level of the supracrestal portion of the papilla. The modified papilla preservation technique is
used at sites with an interdental width of less than 2 mm and the crestal incision is applied next to an edentulous
area. Whenever a defect includes one or two sides of a root and is cleansable from a minimal buccal window,
the modified minimally invasive surgical technique is used. In some circumstances the modified minimally
invasive surgical technique can be employed to both the interdental spaces neighboring the defect-associated
tooth, permitting for instrumentation of a defect involving upto three sides of root. If the defect is not cleansable
from the buccal window, the papilla is elevated, applying a minimally invasive surgical technique [2],[45].
The findings from the present meta-analysis have demonstrated significantly better CAL gain and PD reduction
in the defects treated with papilla preservation flaps combined with regenerative biomaterial when compared
with the papilla preservation flap alone. The results of the present meta-analysis must be interpreted with
caution. In this meta-analysis, the outcomes of regenerative surgery performed in defects with different types of
morphology (i.e., one-, two- and three-walled and combinations thereof), using different types of regenerative
biomaterial have been combined.

Recent studies suggested that flap design may have an impact on treatment outcomes in periodontal
regeneration [77],[78]. Table 1 has provided information about flap design in each treatment arms of included
studies. In this meta-analysis, two separate analyses were conducted according to the length of the follow-up, as
well as subgroup analysis regarding the study design, the surgical procedure and the type of biomaterial used.

In the 6M group, substantial heterogeneity was detected in the analysis of PPD reduction and moderate
heterogeneity in the analysis of CAL gain. This heterogeneity may be due to the use of different study designs
and surgical trials. In the 6M group, three trials used split-mouth and three trials used parallel design. Subgroup
analysis results suggested that pooled estimates of studies with split-mouth design regarding CAL gain and PPD
reduction were consistent with the combined analyses, showed a statistical difference between the groups.
Pooled estimates with parallel design regarding CAL gain and PPD reduction did not show a statistical
difference between the groups.

In the 6M group, two trials used simplified papilla preservation flap (microsurgical access) and three
trials used the MIST. The pooled estimates of studies that used simplified papilla preservation flap
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(microsurgical access) revealed significant PPD reduction and CAL gain in between treatment groups. The
combined estimates of the studies that used MIST with and without regenerative material showed no significant
difference between the treatment groups. This subgroup analysis may lead to the conclusion that different
surgical techniques performed before regenerative materials were used may have an effect on the heterogeneity
across the trials in this group.

In the 12 M group, in the subgroup analysis, pooled estimates regarding PPD reduction and CAL gain
of studies with different study designs and regenerative materials, were consistent with combined analyses,
indicating that they did not affect clinical outcomes.

The study design was considered in the subgroup analysis because it has been speculated that
protection from bias could be more likely in split-mouth studies[14]. For instance, selection bias might be a
minor risk as the patient provides both experimental groups. Likewise, split-mouth studies might help in
upholding the masking of the patient, clinician, and examiner[14]. On the contrary, the cross-over effect is not
insignificant in split-mouth studies and this effect could lessen the difference in results between interventions
and shift the outcome towards null[79]. An explanation for the heterogeneity in PPD and CAL measurements
might be inconstant between studies in prognostic factors that have been proved to affect the outcome of
periodontal regenerative surgery. These factors include, but are not restricted to, patient-associated factors, such
as smoking, compliance with oral hygiene instructions, residual inflammation after cause-related therapy, the
incidence of systemic diseases and comorbidities, plaque levels, defect severity and surgical dexterity and
practice of the operator[80]. Some studies present full-mouth plaque scores, other investigations present plaque
scores at specific sites and some other studies show no plaque data. Therefore, the degree to which one can
effectively address the heterogeneity issue might be limited. Smoking has well-documented harmful effects on
the periodontal status and regenerative treatments[80-83], but most of the studies included herein did not report
adequate data regarding the patient smoking status.

The analysis has some limitations as well. More long-term analysis is required to evaluate whether
teeth with regenerative periodontal treatments provide better function and quality of life. The second was that
the sample size and type of regenerative material were different across the included studies. Another limitation
was that the reviews on novel methods of papilla preservation flap techniques like Entire papilla preservation
technique and Non-incised papilla preservation surgical approach were not included due to lack of randomized
control studies. Finally, due to the lack of proper studies, the funnel plot was not done to assess publication bias.

V. Conclusion

High heterogeneity among the studies restrained drawing definite conclusions. Within the limitations,
results of the meta-analysis of RCTSs revealed that during a short-term (6M) follow-up, the use of combination
therapies had better clinical outcomes regarding PPD reduction and CAL gain compared with papilla
preservation flap alone. In a long-term follow-up (12M) additional pocket reduction and clinical attachment gain
were detected. The 6M group sub-analysis concerning surgical technique revealed no significant difference
between the minimally invasive surgical approach with and without regenerative biomaterial, indicating the
importance of cost-benefit analysis when deciding about a therapeutic approach. For obtaining favorable
outcomes, a further study on the intrinsic tissue healing of minimally invasive surgical procedures without
biomaterials is mandatory.

References
[1]. Takei HH, Han TJ, Carranza FA Jr, Kenney EB, Lekovic V. Flap technique for periodontal bone implants. Papilla preservation
technique. J Periodontol 1985;56:204-10.
[2]. Cortellini P, Prato GP, Tonetti MS. The modified papilla preservation technique. A new surgical approach for interproximal
regenerative procedures. J Periodontol 1995; 66:261-6.
[3]. Murphy KG. Interproximal tissue maintenance in GTR procedures: Description of a surgical technique and 1-year re-entry results.
Int J Periodontics Restorative Dent 1996; 16:463-77.

[4]. Bianchi AE, Bassetti A. Flap design for guided tissue regeneration surgery in the esthetic zone: The “Whale’s tail” technique. Int J
Periodontics Restorative Dent 2009; 29:153-9.

[5]. Cortellini P, Tonetti MS. A minimally invasive surgical technique with an enamel matrix derivative in the regenerative treatment of
intra- bony defects: A novel approach to limit morbidity. J Clin Periodontol. 2007; 34(1):87-93.

[6]. Cortellini P, Tonetti MS. Improved wound stability with a modified minimally invasive surgical technique in the regenerative

treatment of isolated interdental intrabony defects. J Clin Periodontol. 2009; 36(2):157-63.
[7]. Trombelli L, Farina R, Franceschetti G, Calura G. Single- flap approach with buccal access in periodontal reconstructive
procedures. J Periodontol. 2009; 80(2):353-60.

[8]. Aslan S, Buduneli N, Cortellini P. Entire Papilla Preservation Technique: A Novel Surgical Approach for Regenerative Treatment
of Deep and Wide Intrabony Defects. Int J Periodontics Restorative Dent. 2017; 37(2).
[9]. Rodriguez JA, Caffesse RG. A new papilla preservation technique for periodontal regeneration of severely compromised teeth. Clin

Adv Periodontics. 2018; 8(1):33-8.
[10]. Rodriguez JA, Ruiz AJ, Caffesse RG. Periodontal reconstructive surgery of deep intraosseous defects using an apical approach.
Non- incised papillae surgical approach (NIPSA): A retrospective cohort study. J Periodontol. 2019; 90(5):454-64.

DOI: 10.9790/0853-1902180818 www.iosrjournals.org 12 | Page



Clinical Efficacy of Papilla Preservation Flaps with Regenerative Biomaterials in the Treatment of ..

[11].
[12].
[13].
[14].
[15].
[16].
[17].
[18].
[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].
[32].
[33].
[34].
[35].
[36].
[37].

[38].

[39].
[40].
[41].
[42].
[43].

[44].

Ausenda F, Rasperini G, Acunzo R, Gorbunkova A, Pagni G. New Perspectives in the Use of Biomaterials for Periodontal
Regeneration. Materials (Basel). 2019; 12(13):2197.

American Academy of Periodontology, editor. Glossary of periodontal terms. American Academy of Periodontology; 2001.
Cortellini P, Tonetti MS. Clinical concepts for regenerative therapy in intrabony defects. Periodontol 2000. 2015; 68(1):282-307.
Murphy KG, Gunsolley JC. Guided tissue regeneration for the treatment of periodontal intrabony and furcation defects. A
systematic review. Ann Periodontol. 200; 8(1):266-302.

Needleman I, Worthington HV, Giedrys- Leeper E, Tucker R. Guided tissue regeneration for periodontal infra- bony defects.
Cochrane Database Sys Rev. 2006(2).

Trombelli L, Heitz- Mayfield LJ, Needleman I, Moles D, Scabbia A. A systematic review of graft materials and biological agents
for periodontal intraosseous defects. J Clin Periodontol. 2002; 29:117-35.

Rasperini G, Acunzo R, Barnett A, Pagni G. The soft tissue wall technique for the regenerative treatment of non-contained
infrabony defects: a case series. Int J Periodontics Restorative Dent. 2013; 33(3): €79-87.

Susin C, Wikesjo UM. Regenerative periodontal therapy: 30 years of lessons learned and unlearned. Periodontol 2000. 2013;
62(1):232-42.

Harrel SK, Rees TD. Granulation tissue removal in routine and minimally invasive procedures. CompendContin Educ Dent. 1995;
16(9):960-2.

Cortellini P, Tonetti MS, Lang NP, Suvan JE, Zucchelli G, Vangsted T, Silvestri M, Rossi R, McClain P, Fonzar A, Dubravec D.
The simplified papilla preservation flap in the regenerative treatment of deep intrabony defects: clinical outcomes and postoperative
morbidity. J Periodontol. 2001; 72(12):1702-12.

Zucchelli G, Bernardi F, Montebugnoli L, De Sanctis M. Enamel Matrix Proteins and Guided Tissue Regeneration with
Titanium- Reinforced Expanded PolytetrafluoroethyleneMembranes in the Treatment of Infrabony Defects: A Comparative
Controlled Clinical Trial. J Periodontol. 2002; 73(1):3-12.

Tonetti MS, Lang NP, Cortellini P, Suvan JE, Adriaens P, Dubravec D, Fonzar A, Fourmousis I, Mayfield L, Rossi R, Silvestri M.
Enamel matrix proteins in the regenerative therapy of deep intrabony defects: A multicentre randomized controlled clinical trial. J
Clin Periodontol. 2002; 29(4):317-25.

Wachtel H, Schenk G, Béhm S, Weng D, Zuhr O, Hirzeler MB. Microsurgical access flap and enamel matrix derivative for the
treatment of periodontal intrabony defects: a controlled clinical study. J Clin Periodontol. 2003; 30(6):496-504.

Tonetti MS, Cortellini P, Lang NP, Suvan JE, Adriaens P, Dubravec D, Fonzar A, Fourmousis |, Rasperini G, Rossi R, Silvestri M.
Clinical outcomes following treatment of human intrabony defects with GTR/bone replacement material or access flap alone: A
multicenter randomized controlled clinical trial. J Clin Periodontol. 2004; 31(9):770-6.

Francetti L, Del Fabbro M, Basso M, Testori T, Weinstein R. Enamel matrix proteins in the treatment of intra- bony defects: A
prospective 24- month clinical trial. J Clin Periodontol. 2004; 31(1):52-9.

Francetti L, Trombelli L, Lombardo G, Guida L, Cafiero C, Roccuzzo M, Carusi G, Del Fabbro M. Evaluation of efficacy of
enamel matrix derivative in the treatment of intrabony defects: a 24-month multicenter study. Int J Periodontics & Restorative Dent.
2005; 25(5).

Aimetti M, Romano F, Pigella E, Pranzini F, Debernardi C. Treatment of wide, shallow, and predominantly 1- wall intrabony
defects with a bioabsorbable membrane: A randomized controlled clinical trial. J Periodontol. 2005; 76(8):1354-61.

Lifiares A, Cortellini P, Lang NP, Suvan J, Tonetti MS. Guided tissue regeneration/deproteinized bovine bone mineral or papilla
preservation flaps alone for treatment of intrabony defects. 1l: radiographic predictors and outcomes. J Clin Periodontol. 2006;
33(5):351-8.

Heinz B, Kasaj A, Teich M, Jepsen S. Clinical effects of nanocrystalline hydroxyapatite paste in the treatment of intrabony
periodontal defects: a randomized controlled clinical study. Clin oral Investig. 2010; 14(5):525-31.

Stein JM, Fickl S, Yekta SS, Hoischen U, Ocklenburg C, Smeets R. Clinical evaluation of a biphasic calcium composite grafting
material in the treatment of human periodontal intrabony defects: A 12- month randomized controlled clinical trial. J Periodontol.
2009; 80(11):1774-82.

Fickl S, Thalmair T, Kebschull M, Bohm S, Wachtel H. Microsurgical access flap in conjunction with enamel matrix derivative for
the treatment of intra- bony defects: A controlled clinical trial. JClin Periodontol. 2009; 36(9):784-90.

Trombelli L, Simonelli A, Pramstraller M, Wikesjé UM, Farina R. Single flap approach with and without guided tissue regeneration
and a hydroxyapatite biomaterial in the management of intraosseous periodontal defects. J Periodontol. 2010; 81(9):1256-63.
Ribeiro FV, Casarin RC, Junior FH, Sallum EA, Casati MZ. The role of enamel matrix derivative protein in minimally invasive
surgery in treating intrabony defects in single- rooted teeth: A randomized clinical trial. J Periodontol. 2011; 82(4):522-32.
Cortellini P, Tonetti MS. Clinical and radiographic outcomes of the modified minimally invasive surgical technique with and
without regenerative materials: a randomized- controlled trial in intra- bony defects. J Clin Periodontol. 2011; 38(4):365-73.
Mishra A, Avula H, Pathakota KR, Avula J. Efficacy of modified minimally invasive surgical technique in the treatment of human
intrabony defects with or without use of rhPDGF- BB gel-a randomized controlled trial. J Clin Periodontol. 2013; 40(2):172-9.

De Santana RB, de Santana CM. Human intrabony defect regeneration with rh FGF- 2 and hyaluronic acid-a randomized
controlled clinical trial. J Clin Periodontol. 2015; 42(7):658-65.

Machtei EE. The effect of membrane exposure on the outcome of regenerative procedures in humans: A meta- analysis. J
Periodontol. 2001; 72(4):512-6.

Sanz M, Tonetti MS, Zabalegui |, Sicilia A, Blanco J, Rebelo H, Rasperini G, Merli M, Cortellini P, Suvan JE. Treatment of
intrabony defects with enamel matrix proteins or barrier membranes: Results from a multicenter practice- based clinical trial. J
Periodontol. 2004; 75(5):726-33.

Trombelli L, Kim CK, Zimmerman GJ, Wikesjoé UM. Retrospective analysis of factors related to clinical outcome of guided tissue
regeneration procedures in intrabony defects. J Clin Periodontol. 1997; 24(6):366-71.

Cortellini P, Tonetti MS. Minimally invasive surgical technique and enamel matrix derivative in intra- bony defects. I: Clinical
outcomes and morbidity. J Clin Periodontol. 2007; 34(12):1082-8.

Nowzari H, Matian F, Slots J. Periodontal pathogens on polytetrafluoroethylene membrane for guided tissue regeneration inhibit
healing. J Clin Periodontol. 1995; 22(6):469-74.

De Sanctis M, Zucchelli G, Clauser C. Bacterial colonization of bioabsorbable barrier material and periodontal regeneration. J
Periodontol. 1996; 67(11):1193-200.

De Sanctis M, Zucchelli G, Clauser C. Bacterial colonization of barrier material and periodontal regeneration. J Clin Periodontol.
1996; 23(11):1039-46.

Cortellini P, Prato GP, Tonetti MS. Periodontal regeneration of human intrabony defects with titanium reinforced membranes. A
controlled clinical trial. J Periodontol. 1995; 66(9):797-803.

DOI: 10.9790/0853-1902180818 www.iosrjournals.org 13| Page



Clinical Efficacy of Papilla Preservation Flaps with Regenerative Biomaterials in the Treatment of ..

[45].
[46].
[47].
[48].
[49].
[50].
[51].
[52].
[53].

[54].
[55].

[56].

[57].

[58].
[59].
[60].
[61].
[62].
[63].
[64].
[65].
[66].
[67].
[68].
[69].
[70].
[71].
[72].

[73].
[74].

[75].
[76].
[77].
[78].

[79].
[80].

[81].
[82].
[83].

Cortellini P, Prato GP, Tonetti MS. The simplified papilla preservation flap. A novel surgical approach for the management of soft
tissues in regenerative procedures. Int J Periodontics Restorative Dent. 1999; 19(6).

Cortellini P, Prato GP, Tonetti MS. Interproximal free gingival grafts after membrane removal in guided tissue regeneration
treatment of intrabony defects. A randomized controlled clinical trial. J Periodontol. 1995; 66(6):488-93.

Haney JM, Nilvéus RE, McMillan PJ, Wikesjo UM. Periodontal repair in dogs: expanded polytetrafluoroethylene barrier
membranes support wound stabilization and enhance bone regeneration. J Periodontol. 1993; 64(9):883-90.

Kim CS, Choi SH, Chai JK, Cho KS, Moon IS, Wikesjo UM, Kim CK. Periodontal repair in surgically created intrabony defects in
dogs: influence of the number of bone walls on healing response. J Periodontol. 2004; 75(2):229-35.

Sigurdsson TJ, Hardwick R, Bogle GC, Wikesjo UM. Periodontal repair in dogs: space provision by reinforced ePTFE membranes
enhances bone and cementum regeneration in large supraalveolar defects. J Periodontol. 1994; 65(4):350-6.

Tonetti MS, Prato GP, Cortellini P. Factors affecting the healing response of intrabony defects following guided tissue regeneration
and access flap surgery. J Clin Periodontol. 1996; 23(6):548-56.

Wikesjo UM, Lim WH, Thomson RC, Hardwick WR. Periodontal repair in dogs: gingival tissue occlusion, a critical requirement
for GTR? J Clin Periodontol. 2003; 30(7):655-64.

Hiatt WH, Stallard RE, Butler ED, Badgett B. Repair following mucoperiosteal flap surgery with full gingival retention. J
Periodontol. 1968; 39(1):11-6.

Linghorne WJ, O'connell DC. Studies in the Regeneration and Reattachment of Supporting Structures of the Teeth: I. Soft Tissue
Reattachment. J Dent Res. 1950; 29(4):419-28.

Wikesj UM, Nilvéus R. Periodontal repair in dogs: effect of wound stabilization on healing. J Periodontol. 1990; 61(12):719-24.
Nowzari H, Slots J. Microorganisms in polytetrafluoroethylene barrier membranes for guided tissue regeneration. J Clin
Periodontol. 1994; 21(3):203-10.

Caton JG, Zander HA. The attachment between tooth and gingival tissues after periodic root planing and soft tissue curettage. J
Periodontol. 1979; 50(9):462-6.

Selvig KA, Kersten BG, Chamberlain AD, Wikesjo UM, Nilvius RE. Regenerative surgery of intrabony periodontal defects using
ePTFE barrier membranes: scanning electron microscopic evaluation of retrieved membranes versus clinical healing. J Periodontol.
1992; 63(12):974-8.

Esposito M, Grusovin MG, Papanikolaou N, Coulthard P, Worthington HV. Enamel matrix derivative (Emdogain) for periodontal
tissue regeneration in intrabony defects. A Cochrane systematic review. Eur J Oral Implantol. 2009; 2(3).

Giannobile WV, Somerman MJ. Growth and amelogenin- like factors in periodontal wound healing. A systematic review. Ann
Periodontol. 2003; 8(1):193-204.

Scantlebury T, Ambruster J. The development of guided regeneration: making the impossible possible and the unpredictable
predictable. J Evid Based Dent Pract. 2012; 12(3):101-17.

Cortellini P. Radiographic defect angle influences the outcomes of GTR therapy in intrabony defects. J Dent Res. 1999; 78:2208.
Goldman HM, Cohen DW. The infrabony pocket: classification and treatment. J Periodontol. 1958; 29(4):272-91.

Schallhorn RG, Hiatt WH, Boyce W. lliac transplants in periodontal therapy. J Periodontol. 1970; 41(10):566-80.

Selvig KA, Kersten BG, Wikesjo UM. Surgical treatment of intrabony periodontal defects using expanded polytetrafluoroethylene
barrier membranes: influence of defect configuration on healing response. J Periodontol. 1993; 64(8):730-3.

Tsitoura E, Tucker R, Suvan J, Laurell L, Cortellini P, Tonetti M. Baseline radiographic defect angle of the intrabony defect as a
prognostic indicator in regenerative periodontal surgery with enamel matrix derivative. J Clin Periodontol. 2004; 31(8):643-7.

Falk H, Laurell L, Ravald N, Teiwik A, Persson R. Guided tissue regeneration therapy of 203 consecutively treated intrabony
defects using a bioabsorbable matrix barrier. Clinical and radiographic findings. J Periodontol. 1997; 68(6):571-81.

Tonetti MS, Pini- Prato G, Cortellini P. Periodontal regeneration of human intrabony defects. V. Determinants of healing response.
J Periodontol. 1993; 64(10):934-40.

Tonetti MS, Pini- Prato G, Cortellini P. Effect of cigarette smoking on periodontal healing following GTR in infrabony defects: a
preliminary retrospective study. J Clin Periodontol. 1995; 22(3):229-34.

Cortellini P, Nieri M, Pini Prato G, Tonetti MS. Single minimally invasive surgical technique with an enamel matrix derivative to
treat multiple adjacent intra- bony defects: Clinical outcomes and patient morbidity. J Clin Periodontol. 2008; 35(7):605-13.
Cortellini P, Pini-Prato G, Nieri M, Tonetti MS. Minimally invasive surgical technique and enamel matrix derivative in intrabony
defects: 2. Factors associated with healing outcomes. Int J Periodontics & Restorative Dent. 2009; 29(3).

Cortellini P, Tonetti MS. Microsurgical approach to periodontal regeneration. Initial evaluation in a case cohort. J Periodontol.
2001; 72(4):559-69.

Cortellini P, Tonetti MS. Long- term tooth survival following regenerative treatment of intrabony defects. J Periodontol. 2004;
75(5):672-8.

Melcher AH. On the repair potential of periodontal tissues. J Periodontol 1976; 47(5):256-60.

Nyman S, Lindhe J, Karring T, Rylander H. New attachment following surgical treatment of human periodontal disease. J Clin
Periodontol. 1982; 9(4):290-6.

Wikesjo UM, Claffey N, Egelberg J. Periodontal repair in dogs Effect of heparin treatment of the root surface. J Clin Periodontol.
1991; 18(1):60-4.

Cardaropoli G, Araujo M, Lindhe J. Dynamics of bone tissue formation in tooth extraction sites: an experimental study in dogs. J
Clin Periodontol. 2003; 30(9):809-18.

Schincaglia GP, Hebert E, Farina R, Simonelli A, Trombelli L. Single versus double flap approach in periodontal regenerative
treatment. J Clin Periodontol. 2015; 42(6):557-66.

Trombelli L, Simonelli A, Schincaglia GP, Cucchi A, Farina R. Single- flap approach for surgical debridement of deep intraosseous
defects: A randomized controlled trial. J Periodontol. 2012; 83(1):27-35.

Hujoel PP, DeRouen TA. Validity issues in split- mouth trials. J Clin Periodontol. 1992; 19(9):625-7.

Cortellini P, Labriola A, Tonetti MS. Regenerative periodontal therapy in intrabony defects: state of the art. Minerva Stomatol.
2007; 56(10):519-39.

Bergstrom J. Periodontitis and smoking: an evidence-based appraisal. J Evid Based Dent Pract. 2006; 6:33-41.

Johnson GK, Hill M. Cigarette smoking and the periodontal patient. J Periodontol. 2004; 75(2):196-209.

Tonetti MS. Cigarette smoking and periodontal diseases: Etiology and Management of disease. Ann Periodontol. 1998; 3(1):88-101.

DOI: 10.9790/0853-1902180818 www.iosrjournals.org 14 | Page



Clinical Efficacy of Papilla Preservation Flaps with Regenerative Biomaterials in the Treatment of ..

Table 1: Characteristics of the included studies.
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Cortellini, Tonetti SPPF/MPPT+ GTR SPPF/MPPT 46(9.9) 55
etal. 202001 Parallel 1-,2-or 3 wall 46.6(11.7) | 54 63.9 12
Zucchelli et al., 21 Parallel 1-,2-or 3wall |SPPF/MPPT+ GTR SPPF/MPPT 48.2(7.4) 30 54.4 12
2002 30
Tonetti et al., 22 Parallel 1-,2-or 3wall or SPPF/MPPT+EMD SPPF/MPPT 48(9) 83 | 572 12
2002 combination 48(9) 83
SPPF/MPPT+EMD
Wachtel etal. 23 Split mouth 1-,2-or 3wall or SPPF/MPPT 28-65 26 | 72 6 & 12
2003 combination  |(microsurgical access) 26
Tonetti et al.. 24 Parallel 2-or 3wall or |SPPF/MPPT+ GTR SPPF/MPPT 49.5(11) 61 61.5 12
2004 ' combination 51(10.5) | 59
Srenasil enal. 25 Parallel 1-,2-or 3wall or SPPF/MPPT+EMD SPPF/MPPT - 12 - 12&24
2004 combination 12
Francetti et al.. 26 Parallel 1-,2-or 3 wall or [SPPF/MPPT+EMD 43.8(8.3) 82 56.7 12& 24
2005 combination  |SPPF/MPPT 44.6(8.1) 55
Aimetti et al.. 27  [Split mouth Predominantly one SPPF/MPPT+ GTR SPPF/MPPT 48.28(8.5) | 18 44 12
2005 wall defect 18
Linares et al.. 28 SPPF/MPPT+ GTR/DBBM 495(11.3) | 57
2006 ' Parallel - SPPF/MPPT 51(10.5) | 53 | 63.7 12
Heinz et al. 29 SPPF/MPPT+ GTR/DBBM 14
2009 Split mouth 2 wall defects 'SPPF/MPPT 38-40 14 | 57.14 6
Stein et al., 30 SPPF/MPPT+ 46.3(7.1) | 15
2009 Parallel 1-,2-or 3wall BIOMATERIAL BONE GRAFT 45(10.5) 15 68.9 12
SPPF/MPPT
Split mouth SPPF/MPPT+EMD 35
Fickletal,, 3L 1-2-or 3wall  SPPF/MPPT 46.1 35 | 684 | 6&12
2009 (microsurgical access)
Trombelli et Parallel 1-2-or3wall |SFA+GTR 45.6(8.5) 12 29 6
al. 322010 SFA (MIST) 56.3(5) 12
Ribero et al., 33 Parallel - SPPF/MPPT+EMD 47.1(6.9) | 14 | 66 6
2011 ’ SPPF/MPPT(MIST) 15
Cortellini et Parallel 1-,2-or 3 wall or |SPPF/MPPT+EMD SPPF/MPPT 48.9(7.9) 15 47 12
al. 342011 combination  |(MIST) 47.2(8.5) 15
Mishra et al.. 35 Parallel 2- or 3-wall or |SPPF/MPPT+rhPDGF 25-50 11 50 6
2013 combination  |SPPF/MPPT (MIST) 11
Santana etal,, 36  |Splitmouth 1-,2-or 3wall or [SPPF/IMPPT+rhFGF-2/HA 39-66 30 - 12
2015 combination  |SPPF/MPPT 30
SPPF: SIMPLIFIED PAPILLAPRESERVATIONTECHNIQUE
MPPT: MODIFIED PAPILLAPRESERVATION TECHNIQUE
EMD: ENAMEL MATRIXDERIVATIVE
MIST: MINIMALLY INVASIVE SURGICAL TECHNIQUE
SFA: SINGLE FLAP APPROACH
GTR: GUIDED TISSUE REGENERATION
DBBM:DEPROTEINIZED BOVINE BONE
rhFGF-2: RECOMBINANT HUMAN FIBROBLAST GROWTH FACTOR-2
HA: HYDROXYAPATITE
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Table 2: Subgroup analysis regarding the study design, surgical procedure and regenerative material.

SUBGROUP |MEAN HETEROGENEIT
SUBGROUP (NO. OF DIFFERENCE, z P Y
PARTICIPANT [95% SCORE NALUE [chi- [P Value |2
S) CONFIDENCE squar o6
INTERVAL o

IAnalysis in the 6M Group
Study Design

Split-mouth design 3 trials (150)

PPD* reduction 1.33 (1.30to 1.48) [29.64 <.001 2 .58 0
CAL‘ gain 1.1 (0.96to0 1.24) 15.77 <.001 2 .37 0
Parallel design 3 trials (74)

PPD reduction 0.23 (-0.27 t0 0.73) 0.91 .36 2 .80 0
CAL gain 0.84 (0.46 to 1.22) 1.34 .18 2 .99 0

Surgical Procedure Simplified
Papilla Preservation (microsurgical [2 trials (122)

access)

PPD reduction 1.39(1.3 to 1.5) 29.52 <.001 1 .3 0
CAL gain 1.08(0.95 to 1.23) 15.48 <.001 1 .41 0
Minimally Invasive surgical 3 trials (75)

technique

PPD reduction 0.23(-0.3t0 0.73) 0.91 .36 2 .80 0
CAL gain 0.35(-0.16,0.86) 1.34 .18 2 .99 0

IAnalysis in the 12M Group
Study Design

Split mouth design 4 trials (218)

PPD reduction 1.80(1.30 to 2.3) 7.10 <.001 13.89 [<.003 78
CAL gain 1.42 (1.01,1.83) 8.33 <.001 20.13 [<.001 90
Parallel Design 9 trials (766)

PPD reduction 0.9(0.54 to 1.26) 4.9 <.001 62.88 [<.001 87
CAL gain 1.17(0.83to 1.51) 6.77 <.001 46.8  [<.001 82
BIOMATERIAL 4 trials (164)

GTR

PPD reduction 1.12(0.37 to1.87) 2.91 .004 21.03 [<.001 86
CAL gain 1.35 (0.81 to 2.06) 3.72 <.001 17.76 |<.001 83
EMD 6 trials (253)

PPD reduction 1.21(0.68 to 1.73) 4.5 <.001 82.5 [<.001 91
CAL gain 1.34(0.81 t0 1.87) 4.9 <.001 52.5 [<.001 94

PPD- POCKET PROBING DEPTH
CAL- CLINICAL ATTACHMENT LEVEL
GTR- GUIDED TISSUE REGENERATION EMD- ENAMEL MATRIX DERIVATIVE
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[ Citations screened for titles and abstracts {n = 440} J
( Irrelevant trials excluded {n = 423) J
LArticle review and application of inclusion criteria {n=17) J
,
Eligible randomized controlled trials identified (n = 17)

Figure 1:Study flow of the meta-analysis.
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Figure 2: Forest plot of the meta-analysis for 6M group for parameters pocket probing depth reduction (above)

and clinical attachment level gain (below).
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Figure 3:

Kidambi Sneha, et al. “Clinical Efficacy of Papilla Preservation Flaps with Regenerative
Biomaterials in the Treatment of Periodontal Intrabony Defects — A Systematic Review and
Meta-Analysis.” IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), 19(2), 2020, pp.

08-18.

Forest Plot of the meta-analysis in12M group for parameters pocket probing depth reduction (above)

and clinical attachment level gain (below).
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