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Regenerative treatment of intrabony defects
using minimally invasive flaps: Scoping Review
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Abstract

Aim: To analyze the clinical results of the regenerative treatment of intrabony defects using
minimally invasive flaps in patients with periodontitis.

Methods: A scoping review was conducted. Pubmed, Scopus, Ebsco Complete, and OpenGrey were
searched for relevant articles and several clinical (probing depth, clinical insertion level, gingival
margin recession) and radiographic indicators were evaluated. We also evaluated the flap design
used, with a follow-up of at least six months. Results: 13 articles were included. We observed an
average probing depth reduction of 4.69 mm, clinical attachment gain of 4.23 mm, and a recession
of -0.44 mm. The groups treated with Modified Papilla Preservation Technique and Entire Papilla
Preservation Technique present better clinical results. The Single Flap Approach presents the
largest recession.

Conclusion: Minimally invasive flaps have excellent clinical results, without additional benefits
with the adjunctive application of biomaterials.

Keywords: periodontal pocket, alveolar none loss, intraosseous defect, reconstructive surgical proce-
dures, guided tissue regeneration, periodontal.
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Resumen

Objetivo: Analizar los resultados clinicos
del tratamiento regenerativo de defectos in-
tradseos mediante colgajos minimamente in-
vasivos en pacientes con periodontitis.

Métodos: Se realiz6 una revision sistematica
exploratoria o scoping review. Se buscaron
articulos en las bases de datos Pubmed, Sco-
pus, Ebsco Complete y OpenGrey, evaluandose
indicadores clinicos (profundidad de sondaje,
nivel de insercion clinica, recesion del margen
gingival), radiograficos y el disefio de colgajo
utilizado, con un seguimiento de al menos 6
meses.

Resultados: 13 articulos fueron incluidos,
observando en promedio una reduccién de
profundidad de sondaje de 4,69 mm, ganancia
de insercién de 4,23 mm, y una variaciéon de
la recesion de -0,44 mm. Los grupos interve-
nidos con Modified Papilla Preservation Tech-
nique y Entire Papilla Preservation Technique
presentan mejores resultados clinicos. Single
Flap Approach es el que presenta mayor rece-
sion.

Conclusion: Los colgajos minimamente inva-
sivos tienen excelentes resultados clinicos, sin
beneficios adicionales con la aplicaciéon con-
junta de biomateriales

Resumo

Objetivo: Analisar os resultados clinicos do
tratamento regenerativo de defeitos intrads-
seos por meio de retalhos minimamente inva-
sivos em pacientes com periodontite.
Métodos: Foi realizada uma revisdo explorato-
ria sistematica, onde se buscaram artigos nas
bases de dados Pub Med, Scopus, Ebsco Com-
plete e OpenGret, e se avaliaram varios indi-
cadores clinicos (profundidade de sondagem,
nivel de insercdo clinica, resseccdo da margem
cervical), radiografias e o desenho do retalho
utilizado, com um segmento de pelo menos 6
meses.

Resultados: Foram incluidos 13 artigos, ob-
servando em promedio uma reducao de pro-
fundidade de sondagem de 4,69 mm; aumen-
to de insercdo de 4,23 mm e uma variagao de
ressecao de -0,44mm. Os grupos tratados com
Modified Papila Preservation Technique e En-
tire Papila Preservation Technique foram os
que apresentaram melhores resultados clini-
cos. O que apresentou maior ressecao foi o Sin-
gle Flap Approach.

Conclusao: Os retalhos minimamente invasi-
vos apresentam excelentes resultados clinicos,
sem beneficios adicionais com a aplicacdo con-
junta de biomateriais.

Palabras clave: Cirugia Periodontal, Pérdida
Osea Alveolar, Defecto Intradseo, Cirugia Re-
constructiva, Regeneracién Osea Guiada.

Palavras-chave: Cirurgia Periodontal, Perda
Ossea Alveolar, Defeito Intradsseo, Cirurgia
Reconstrutiva, Regeneracao Ossea Guiada.

Introduction and background

Periodontitis is a multifactorial chronic inflam-
matory disease associated with subgingival bio-
film dysbiosis and the progressive destruction
of the supporting tissues.!) Intrabony defects
(IBD), also called “vertical defects,” are one of the
sequelae of periodontitis, where the base of the
periodontal pocket appears apical to the alveolar
crest.?) These defects can be classified according
to the morphology of the residual bone walls,
defect width, and their topographic extension
around the tooth, with one, two, or three residual

walls surrounding the bone defect. Intrabony de-
fects can be self-contained or not self-contained.
Clinically, these IBD appear in relation to the as-
sociated loss of tooth support, in the specific site
of periodontal destruction. Also, they act as eco-
logical niches for periodontal pockets.®) The goal
of periodontal treatment is to stop this progres-
sive destruction by controlling infection, thus
preventing tooth loss.**> However, periodontal
pockets associated with IBD often remain, even
after nonsurgical periodontal treatment (NSPT),
thus increasing the risk of disease progression
and worsening the prognosis. Therefore, surgical
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intervention is often considered a valid option.®
Current evidence shows the potential for tissue
formation in IBD treated with guided tissue re-
generation (GTR) using biological membranes
placed in the affected site. This acts as a guide for
the healing process.®® This results in the forma-
tion of new periodontal tissue, attachment, and
alveolar bone, which can be measured clinically,
radiographically, and histologically.’® Current-
ly, GTR has become a clinically viable and more
economical alternative to extraction and sub-
sequent replacement of severely periodontally
compromised teeth, even in complex cases, such
as when the tooth apex is affected.””

Minimally invasive treatment techniques have
been developed with incisions that seek to main-
tain the integrity of the papilla by elevating more
conservative flaps to access the IBD.(!9 This pro-
motes healing, including minimal tissue trauma,
low vascular impairment, healing by first in-
tention, and clot stability(*1? Papilla preserva-
tion flap (PPF) designs improve clinical outco-

mes compared to conventional access flaps and
should be considered a surgical prerequisite in
any regenerative procedure.®

Currently, the following flap designs are des-
cribed within minimally invasive periodontal
surgery (MIPS): modified papilla preservation
technique (MPPT),*® simplified papilla pre-
servation flap (SPPF),** single-flap approach
(SFA),*® minimally invasive surgical technique
(MIST),*® modified minimally invasive surgical
technique (M-MIST),” and entire papilla pre-
servation technique (EPPT).0®

Current evidence cites MIPS’ clinical benefits and
patient acceptance.’?) However, despite multiple
studies and reviews supporting the effectiveness
of minimally invasive flaps over conventional ac-
cess flaps, it is unknown which of these techni-
ques provides better clinical results and whether
the use of biomaterials favors their effectiveness.
(1920) This study aims to analyze the clinical out-
comes of intrabony defect regeneration using va-
rious minimally invasive flap designs.

Figure 1. Diagrams of minimally invasive flaps to treat intrabony defects showing various incisions

and flap design features
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Materials and methods

This systematic exploratory review or scoping
review was written following the PRISMA-ScR
statement (Preferred Reporting Items Syste-
matic Review and Meta-Analyses extension for
Scoping Reviews) protocol. We did not consider
the possibility of registering the protocol in any
database.

The following inclusion criteria were considered
to include the articles in this review: randomi-
zed clinical trials (RCTs), controlled clinical trials
(CCTs) and case series (CS), studies with humans
treated with MIPS in IBD resulting from perio-
dontal disease, at least six months postoperative
follow-up, studies specifying clinical and/or ra-
diographic outcomes, studies in English or Spa-
nish.

The following exclusion criteria were also consi-
dered: studies that do not specify the flap design
used, case reports or articles without detailed
methodology and narrative reviews, publica-
tions that report data from previous studies by
the same authors, studies that only report treat-
ment in smokers, treatment of furcation lesions,
or IBD of second molars due to impacted third
molars.

The following literature databases were selected
to identify potentially relevant articles: PubMed,
Scopus, and Ebsco Complete. In addition, a grey
literature search was performed through Open-
Grey by authors MOS and RAC independently be-
tween 20 April and 3 June 2021. The final search
results were exported into a reference manager
and listed in a spreadsheet; duplicates were re-
moved and confirmed manually. Any disagree-
ment was resolved by a third-party reviewer
(JSC).

Search strategy

An electronic search was performed according to
the selected databases and the described proto-
col. The PubMed search was performed with the
following combination of MeSH terms and free

terms: ((“Periodontal Pocket/surgery”[Mesh]

OR “Periodontal Pocket/therapy”’[Mesh]) OR
(“Alveolar Bone Loss/surgery”[Mesh] OR “Alveo-
lar Bone Loss/therapy”[Mesh] ) OR (“intrabony
defect”) OR (“infrabony defect”) OR (“intraos-
seous”) OR (“intra-osseous”) OR (“intra-bony”))
AND (“Reconstructive Surgical Procedures”[-
Mesh]) AND (“Guided Tissue Regeneration,
Periodontal”’[Mesh]) NOT “Dental Implants,
Single-Tooth”[Mesh] NOT “Furcation Defects”|-
Mesh] NOT “Peri-Implantitis”’[Mesh].

The search strategy in the Scopus, EBSCO, and
OpenGrey databases was performed using a
combination of free terms: ((“Periodontal Poc-
ket” AND (“Alveolar Bone Loss” OR “intrabony
defect” OR “infrabony defect” OR
seous” OR “intra-osseous” OR “intra-bony”))

“intraos-

AND (“Reconstructive Surgical Procedures” OR
“Guided Tissue Regeneration” OR “entire papi-
lla preservation” OR “papilla preservation” OR
“simplified papilla preservation” OR “modified
papilla preservation” OR “minimally invasive
surgical” OR “modified minimally invasive sur-
gical” OR “single flap approach”) NOT “furcation
defect” NOT “implant” NOT “peri-implantitis”
NOT “suprabony”).

The search was limited to studies on humans,
written in English or Spanish, and of the type
defined in the inclusion criteria. A total of 735
articles were obtained from these four databa-
ses; duplicates were eliminated, leaving 555 do-
cuments.

Evidence selection was conducted independent-
ly by two reviewers (MOS and RAC) following
these steps:

1. The articles initially identified after excluding
duplicates (n=555) were listed in a data sheet.
The documents were then selected after reading
the titles (n=76).

2. After that, the reviewers screened the abs-
tracts (n=36) to determine if they met the inclu-
sion and exclusion criteria.

3. The eligibility of the potentially relevant full
texts was decided by grouping them in a referen-
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ce manager. The reviewers evaluated each full
article for data extraction and final inclusion.

Disagreements were resolved under consensus
and discussion with a third-party reviewer (JSC).

Data extraction and analysis

Data were extracted from all the selected stu-
dies that met the inclusion criteria and analyzed
using a table with the characteristics of each arti-
cle according to the variables to analyze.

We considered the following features when co-
llecting and extracting the data: author, title
and year, study design, number of patients and
their characteristics (gender, age), type of inter-
vention (details about the technique applied),
follow-up, comparison (if any), clinical results
according to variations in probing depth (PD),
clinical attachment level (CAL), gingival margin
recession (GMR), radiographic angle (RA), and
radiographic bone level (RBL).

The two reviewers extracted data independently

using a jointly designed table. The studies inclu-
ded in the table were then organized according

to the flap design. The table includes the clinical
results. The studies’ bias assessment was not
considered.

Results

The complete search of the databases resulted
in 735 articles. After title and abstract screening,
699 were excluded because they were off-topic.
After reading the 36 articles fully, 24 were exclu-
ded because of their study design and methodo-
logy based on the inclusion criteria. Finally, one
article was manually added, resulting in a total
of 13 articles that were processed in data extrac-
tion and included in this paper.

Characteristics of information sources

Table 1 presents the characteristics of the se-
lected articles.(®213D) The groups that included
smokers were not considered in the analysis of
results. All included articles were published be-
tween 2007 and 2021; 244 patients were consi-
dered for this paper. Of the 13 studies, 4 reported
a total follow-up of six months, 6 of 12 months, 1
of 15 months, 1 of 24 months, and the remaining
1 of 36 months.

Figure 2. Prisma flow diagram
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Clinical results

MIST and M-MIST

MIST was used in six articles(®2:17:2931 and 79
patients underwent surgery. The initial PD va-
lues recorded ranged from 7.07 to 8.00 mm, with
an average reduction of 4.31 mm (3.51—5.00
mm). The initial CAL values ranged from 8.70
to 12.15 mm, with an average gain of 3.99 mm
(2.85—4.80 mm). The initial GMR values ranged
from 1.00 to 5.00 mm, with an average variation
of —-0.34 mm (-0.94 — 0.10 mm). One article in-
cluded M-MIST and MIST, reporting statistically
significant changes in baseline and postoperati-

ve values in each group. However, it concludes
that another study design is required to compare
both techniques.®”

EPPT

EPPT was used in two articles 2% and 42 pa-
tients underwent surgery. The initial PD values
recorded ranged from 9.26 a to 9.75 mm, with
an average reduction of 6.57 mm (6.20 — 7.00
mm). The initial CAL values ranged from 11.40
to 12.25 mm, with an average gain of 6.32 mm
(5.83—6.83 mm). The initial GMR values ranged
from 2.13 to 2.50 mm, with an average variation
of -0.24 mm (-0.36— -0.16 mm).

Table 1. Characteristics of the articles included

Authors Year Design Study group (male/female, Treatment Follow-up Clinical and radiographic
average age, age range) findings
Cortellini et 2007 CSC 13 (4/9; 43,10 £ 9,80 years; MIST + EMD 12 months PD, CAL, GMR, RA.
al. @9 34-63)
14 (8/6; 45,43 + 6,79 years; MIST
Ribeiro et 35-57)
al. @V 2010 RCTs 3 months y 6 months PD, CAL, GMR, RA
13 (4/9; 45,31 + 7,57 years; MINST
35-57)
15 (8/7; 43,93 £ 12,85 years; EPP
21-63)
Aslan et al. @2 2020 RCTs 12 months PD, CAL, GMR, RA, RBL.
;g (16%/5; 44,93 + 13,06 years; EPPT + EMD +
-60) DBBM
Corbella et 2009 CCTs 10 (3/2; 45,0 £ 11,4 years; #) MPPT/SPPF + PD, CAL, GMR, RBL.
al. & EMD 12 months
10 (1/5; 53,90 + 14,1 years #) MPPT/SPPF +
EMD + DBBM
Aslan et al. @9 2017 | CsC 12 (9/3; 42,60 + 13,10 years; EPPT 12,18y 24 months PD, CAL, GMR, RA, RBL.
22-60)
RCTs 16 (8/8; 41,19 + 8,49 years). SFA + AH
Pilloni A et 2021 12,18y 24 months PD, CAL, GMR.
al. @
16 (7/9; 41,75 + 10,22 years). SFA + EMD
15 (6/9; 46,10 + 10,30 years; M-MIST + EMD PD, CAL, GMR, RA, RBL.
Cortellini et 2009 CCTs 31-65) 12 months
al. 07
5(2/3; 54 £9,00 years; 44 - 64) | MIST + EMD
Miliauskaite et | 2008 | CSC 25 (11/14; #, 28 - 68) MPPT/SPPF 36 months PD, CAL, GMR.
al. @9
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Trombelli et 2018 ReCT 11 (6/5; 56,80 £9,10; #) SFA + EMD + 6 months PD, CAL, GMR, RBL.
al. @) DBBM

11 (8/3; 43,60 +9,80; #)

12 (8/4; 56,30 £ 5; #) SFA PD, CAL, GMR, RBL.
Trombelli et 2010 RCTs 6 months
al. @® 12 (9/3; 45,60+ 8,5; #) SFA + AH/GTR
Cortelliniet 2008 CSC 20 (6/14; 49,7 +8,3; 35 - 63) MIST + EMD 12 months PD, CAL, GMR, RA, RBL.
al. @
Ohetal. 9 2020 GSG 11 (6/5; 56 +17; 27 - 84) SFA + DFDBA + 15 months PD, CAL, GMR, RBL.

Collagen

Ribeiro et al. GV | 2010 Csc 12 (5/7;47.4 +7.0,#) MIST + EMD 6 months PD, CAL, GMR, RBL.

Abbreviations: RA, radiographic angle; DBBM, deproteinized bovine bone material; DFDBA, demi-

neralized freeze-dried bone allograft; RCT, randomized clinical trial; CCT, controlled clinical trial;

ReCT, retrospective clinical trial; EMD, enamel matrix derivative; EPPT, entire papilla preservation

technique; GTR, guided tissue regeneration; HA, hyaluronic acid; MINST, minimally invasive nonsur-

gical approach; MIST, minimally invasive surgical approach; MPPT, modified papilla preservation

technique; CAL, clinical attachment level; RBL, radiographic bone level; PD, probing depth; GMR,

gingival margin recession; CSC, case series cohort; SFA, single flap approach; SPPF, simplified papilla

preservation flap.

MPPT and SPPF

These flaps were included in two articles.?32%)
Forty-five patients underwent surgery. The ini-
tial PD values recorded ranged from 5.90 to 8.60
mm, with an average reduction of 4.6 mm (3.20
— 5.90 mm). The initial CAL values ranged from
6.60 to 11.40 mm, with an average gain of 4.03
mm (3.20 — 4.50 mm). The initial GMR values
ranged from 0.71 to 2.80 mm, with a mean va-
riation of -0.41 mm (-0.70 — 0.07 mm). Cor-
bella et al®® had positive clinical results for
each group and found no significant differences
between the two groups. Miliauskaite et al.?®)
conclude that there is a statistically significant
reduction in PD (p<0.001) and CAL (p<0.001).

SFA

It was included in four articles.?>272830) Sixty-six
patients underwent surgery. In two studies,?72%)
the groups that included smokers were not
considered in the results. The initial PD values
recorded ranged from 7.25 to 8.50 mm, with
an average reduction of 4.60 mm (3.12 — 5.30
mm). The initial CAL values ranged from 7.37
to 10.10 mm, with an average gain of 3.29 mm
(2.43 — 4.40 mm). The initial GMR values ran-
ged from 0.06 to 2.40 mm, with a mean varia-

tion of -0.74 mm (-1.13 — -1.50 mm).
All flap designs

In 17 study groups, the mean PD reduction was
4.69 mm, the mean CAL gain was 4.23 mm, and
the mean recorded GMR variation was -0.44
mm. Regarding PD and CAL values, the groups
treated with MPPT and EPPT showed an ave-
rage above the mean of all groups. Regarding
GMR, SFA was the flap technique that presented
the greatest recession. Table 2 presents the indi-
vidual clinical outcomes of the articles included.
Radiographic findings

Only two articles®*3% included their results on
the final bone level and the resulting differen-
ce compared to the initial level. These results
are shown in Table 3. One article describes a
significant association between CAL gain and
the distance between the cementoenamel junc-
tion (CEJ]) and the bottom of the defect (BD) (p
< 0.0001) and with the initial defect angle (p =
0.0038).29 Corbella et al.?® reported no signifi-
cant radiographic difference between the bone
substitute (BS) group and the control group. In
contrast, Oh et al.(% reported a statistically sig-
nificant reduction of ID radiographically (CE]J-
BD) (p = 0.0015).
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Use of biomaterials and biological agents

The application of enamel-derived matrix (EMD)
in the bone defect was recorded in ten articles.
For the flaps, they used MIST, M-MIST, EPPT,
MPPT, SPPE and SFA. Hyaluronic acid (HA) was
used in one of the cohort groups in conjunction
with SFA.? Regarding BS, deproteinized inorga-
nic bovine bone (DBBM) was used in conjunction
with EMD in four studies.?#?*2”) In one study,

demineralized freeze-dried bone (DFDBA) was
used in conjunction with collagen to treat ID.G%
The studies that assessed the results of EMD and
BS concluded that applying different biomate-
rials and biological agents did not result in a sta-
tistically significant improvement in clinical and
radiographic outcomes compared to the control

group.

Table 2. Clinical results of the studies included

Study Design Treatment Number of Follow-up Clinical results
patients
PD (mm) CAL (mm) GMR (mm)
Initial | Final | Delta | Initial | Final | Delta | Initial | Final | Delta
Ribeiro RCTs MIST 14 6m 707+ | 356 | 351+ | 10,73 | 7,88+ | 2,85 | 3,74+ | 422 | 048+
etal. @V 1,13 + 0,90 +1,56 | 1,46 * 1,09 * 0,51
0,84 1,19 1,06
Cortelli- CsC MIST + EMD 13 12m 7,70+ | 290 | 480+ | 870+ |380+| 480 | 1,00 | 090 | 0,10+
ni etal. 1,80 * 1,80 2,70 2,20 * 1,50 £2,1 ] 090
s 0,80 1,90
(3-
8)
Ribeiro CsC MIST + EMD 12 6m 721+ | 3,58 | 3,63+ | 12,15 | 9,04+ | 3,10 50+ 594 | 0,94
y cols. 1,67 * 2,23 £2,19 | 249 * 1,89 * 1,59
(1 1,11 2,02 2,45
Cortelli- CSC MIST + EMD 20 12m 710+ | 2,50 | 460+ | 870+ | 430+ | 440 | 1,60+ | 1,80 | -0,20
niy cols. 1,40 * 1,30 1,70 1,10 + 1,00 * *
@) 0,60 1,40 1,00 | 0,60
M-MIST + EMD 15 7,70+ | 3,07 | 460+ | 970+ | 513+ | 450 | 2,00+ | 2,07 | 0,07+
Cortelli- 1,50 * 1,50 1,80 1,00 + 1,30 * 0,30
niet al. CCTs 12m 0,60 1,40 1,30
a7
MIST + EMD 5 8,00+ | 3,00 500+ | 10,00 | 520+ | 4,80 2,00+ | 220 |020+
1,90 + 2,40 +2,90 | 0,80 + 1,20 * 0,50
0,70 2,40 1,10
EPP 15 9,26+ | 3,06 6,20+ | 11,40 | 556+ | 583 2,13+ | 250 |-0,20
1,65 + 1,33 +2,17 | 1,74 + 1,12 * +
Aslan et RCTs 12m 0,79 1,12 1,40 0,25
al. @2
EPP + EMD + 15 9,33+ | 2,83 6,5+ 11,66 |536+|63+ |233+ |253 |-036
DBBM 2,87 + 2,65 +3,4 1,85 2,5 1,23 + +
0,74 1,36 | 0,54
Aslan et CsC EPP + EMD + 12 12m 9,75+ | 2,75 7,00+ | 12,25 | 541+ | 6,83 2,50+ | 266 |-0,16
al. @ DPBM 3,07 i 2,80 +3,64 | 2,02 + 1,31 * +
0,75 2,51 1,55 | 0,38
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Corbella CCTs MPPT/SPPF + 10 12m 7,70 = | 6m: 12m: 9,40 6m: 4,40 1,70+ | 6m: 12m:
etal. @ EMD 2,30 3,30 490+ | 3,10 5,90 + 2,10 260 0,60 =
+ 3,00 2,60 EF 1,10
1,80 12m: 2,30
12m: 5,00 + 12m:
2,80 2,80 2,30
+ *
0,80 2,40
MPPT/SPPF + 10 8,60+ | 6m: 12m: 11,40 6m: 4,50 2,80+ | 6m: 12m:
EMD + DBBM 1,60 3,00 590+ | +£3,50 7,10 + 2,40 4,10 0,70 +
+ 1,60 1,20 EF 2,30
0,90 12m: 1,30
12m: 6,90 + 12m:
3,0+ 1,10 3,90
0,70 EF
1,50
Miliaus- | CSC MPPT/SPPF + 25 36 m 590+ | 2,70 3,20 6,60 + 3,40 = | 3,20 0,71+ | 0,64 0,07
kaite et EMD 1,00 + 1,20 1,30 1,20 Eh
al. 29 0,80 1,10
731+ | 12m: | # 7,37 + 12m: # 0,06+ | 12m: | #
0,27 4,18 3,12 0,88 494+ | 2,43 0,68 0,75 -0,69
+ 1,06 e
RCTs SFA + HA 16 0,81 18m: 0,58
18m: 519+ 18m:
4,12 1,28 1,06
+ 24m: +
1,14 519 0,57
24m: 1,42 24m:
4,00 1,19
+ +
1,09 0,75
Pilloni A
etal. % 12,18y 24m
7,25+ | 12m: | 0,96 12m: 737+ | # 012+ | 12m: | #
0,93 3,00 3,00 + 0,96 3,12 0,62 1,25 -1,13
+ 1,22 12m: Eh
1,22 18m: 4,25 + 0,69
SFA + EMD 16 18m: 2,87 + 1,29 18m:
2,87 0,80 18m: 1,44
+ 24m: 4,31+ Eh
0,80 2,75 1,08 0,63
24m: 0,57 24m: 24m:
2,75 4,44 + 1,69
+ 1,03 Eh
0,57 0,70
Trombe- | ReCT SFA + EMD + 11 6 m 7,7 + 3,6+ 4,1+ 10,10 6,50+ | 3,50 2,40+ | 2,90 -0,50
1li at al. DBBM 1,2 0,9 1,1 +2,50 2,00 + 2,20 + +
@n 0,90 1,60 1,00
Trombe- | RCTs SFA + AH 12 6m 8,5+ BISk: (5,3 & 9,20 + 4,8 + 4,4 + 0,7 + 15+ | -08%
1li et al. 1,8 0,6 1,5 2,40 1,5 1,5 0,9 1,1 0,8
©8)
SFA + AH/GTR 12 6 m 9,1+ 3,8+ 53+ 11,4 + 6,4 + 4,7 + 2,1+ 25+ | -04+
2,6 1,3 2,4 2,4 1,7 2,5 1,7 1,3 1,4
Ohetal. | CSC SFA + DFDBA + 11 15m 7,3 % 4,1+ # 8,80 = 580+ | 3,00 1,30+ | 1,90 -0,6
(D) Collagen 2,0 1,0 3,2 2,00 2,00 1,80 &
1,50

Abbreviations: DBBM, deproteinized bovine bone material; DFDBA, demineralized freeze-dried
bone allograft; RCT, randomized clinical trial; CCT, controlled clinical trial; EMD, enamel-derived
matrix; EPPT, entire papilla preservation technique; HA, hyaluronic acid; MINST, minimally invasive
nonsurgical technique; MIST, minimally invasive surgical approach; MPPT, modified papilla preser-
vation technique; CAL, clinical attachment level; PD, probing depth; GMR, gingival margin recession;
CSC, case series cohort; SFA, single flap approach; SPPF simplified papilla preservation technique.
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Table 3. Radiographic results of the studies included

Study Design Treatment | Number of Follow-up Radiographic findings
patients
Radiographic bone level
Rx angle
Initial Final Difference
Ribeiro CcSC MIST + EMD 12 6m # CEJ-BD: 7,88 £ # #
et.al. GV 1,57
IBD: 5,25+ 1,76
Cortellini csc MIST + EMD 20 12m 33,70 £ 6,40 INFRA: 5,50 + 1,80 # #
et. al. @ CEJ-BD: 9,90 +
2,10
CCTs M-MIST + 15 32,10 + 4,10 INFRA: 6,00 + 1,50 # #
EMD CEJ - BD: 11,10
+2,30
Cortellini 12m
et.al. 7
MIST + EMD 5 33,20 +11,10 INFRA: 6,00 + 1,90 # #
CEJ-BD: 11,20
2,80
EEP 15 29,33+9,48°¢ INFRA: 6,7 £ 1,62 # #
Aslan et. 12m CE] - BD: 12,48
al.?? RCTs +2,12
EPP + EMD + 15 2888762 INFRA: 6,63 £ 2,74 # #
DBBM CEJ-BD: 12,8 +
3,50
INFRA: 7,08 + 2,87 # #
Aslan et. csc EPP + EMD + 12 12m 28,20 +9,60° CEJ-BD: 13,30
al. @ DPBM 3,60
6m INFRA: 12m CEJ-BD: 3,90
2,80 +1,20 +3,20
INFRA: 4,40 + 1,50 | CEJ - BD: 7,20 12m INFRA: 3,00
CEJ-BD: 8,80 *2,30 +1,70
Corbella CCTs MPPT/SPPF 10 12m # 2,40 12m INFRA:
et.al. @ +EMD 1,80 1,10
CEJ - BD: 6,10
*2,30
MPPT/SPPF 10 # INFRA: 5,40 + 2,10 | 6m INFRA: 12m CEJ-BD: 5,50
+EMD + CEJ - BD: 12,20 1,50 £ 1,70 +3,10
DBBM +2,70 CEJ - BD: 7,10 12m INFRA: 3,40
*2,60 +2,50
12m INFRA:
1,60 + 1,00
CEJ - BD: 6,10
*2,40
Oh et. al. CSC SFA + DFDBA 11 15m # CEJ-BD: 8,2 £ 3,0 CEJ-BD: 6,3 19+1,8
(Em) + Collagen +3,0

Abbreviations: CE]-BD, cementoenamel junction and bottom of the defect; DBBM, deproteinized

bovine bone material; DFDBA, demineralized freeze-dried bone allograft; RCT, randomized clinical

trial; CCT, controlled clinical trial; EMB, enamel-derived matrix; EPPT, entire papilla preservation

technique; HA, hyaluronic acid; IBD, intrabony defect; INFRA, intrabony component depth; MINST,

minimally invasive nonsurgical technique; MIST, minimally invasive surgical approach; MPPT, modi-

fied papilla preservation technique; CS, case series; SFA, single-flap approach; SPPF, simplified papilla

preservation technique.
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Discussion

This review analyzes the clinical results of the
different flap designs in MIPS on IBD. The arti-
cles that included smokers in any of their study
groups were discarded because the literature
shows the effects of tobacco smoking on healing
(3235 The results studied from each flap design
proved effective in treating IBD. While each flap
design offers similar CAL gain and PD reduction
results, the EPPT flap shows the best results with
averages of 6.06 mm CAL gain and a 6.35 mm PD
reduction. A case series published by the same
author reports results similar to those in this
review.G® EPPT is a new technique proposed in
2017 by Aslan to treat deep IBD. Its design in-
cludes a single vertical incision contralateral to
the bone defect ensuring adequate access to fully
preserve the interdental papilla, thus ensuring
optimal healing conditions.(*33¢) [n addition, we
posit that applying this design could favor hea-
ling stability: recent studies and those included
in this review report a 100% rate of primary
closure.?22436) This improves the stability of
the biomaterial and the clot formed inside the
defect.!® The good clinical results might result
from the strict indications for this procedure and
the characteristics that the defect must have in
terms of extension and depth.1837) Still, the evi-
dence for EPPT is scarce; to our knowledge, only
one randomized clinical trial,*”three case series
(18.2436) and one narrative review®” have been pu-
blished, and no published clinical trials compare
it with other designs.

A slight GMR increase was recorded, which is
consistent with other articles.('%?® Also, various
studies show that the sites treated with MIPS
show comparable results to those treated with
nonsurgical procedures.?39 A long-term study
shows that papillary recession in sites treated
with PPF shows no significant changes compa-
red to baseline values and remains stable over
15 and 20 years,“? probably due to the inherent
characteristics of flap designs. Conversely, stu-
dies evaluating the position of the gingival mar-

gin in sites treated with traditional flaps report
increased recession, up to a maximum of 2 mm,
resulting in higher values than those of NSPT.
(41,42)

Therefore, traditional surgical therapies show
higher recession rates when compared to MIPS
or NSPT. This increased recession could be ex-
plained by the reduction in pocket depth and
the contraction of the periodontal tissues after
periodontal therapy. This promotes adaptation,
the reconstruction of the supracrestal attach-
ment apparatus, and the formation of the long
junctional epithelium, so gingival recession can
be considered part of the healing response.®?43
The effectiveness in the clinical results associa-
ted with GMR in MIPS is attributed to the stabili-
ty and intimate adaptation of the flap and to the
blood flow of the papilla adjacent to the defect.
Several authors propose the latter.17404445) Ret-
zepi et al. compared gingival blood flow during
SPPF and modified Widman flap healing using
laser Doppler flowmetry in patients with perio-
dontal disease. In the SPPF flap, a more favorable
vascular flow response and a hyperemic resolu-
tion was observed, both in the peripheral muco-
sal sites of the flap and in the papillary mucosa.
The authors conclude that this design positively
affects the recovery of gingival blood flow.*®)
Regarding the use of biomaterials and biological
agents, our results concluded that adding EMD in
CPMI does not improve clinical or radiographic
outcomes significantly. EMD is the most widely
used biological agent in studies reviewed, and
its application as proteins for regenerating bone
defects has been studied extensively.*’°% Scu-
lean et al. detail the effects of EMD application
on periodontal regeneration and healing. They
conclude that applying EMD with traditional
flaps significantly improves defect filling com-
pared to conventional flap debridement alone.
1 This is strongly supported in several articles.
254 [n contrast, and in agreement with our re-
sults, other studies conclude that there is no sig-
nificant difference in the additional application
of biomaterials in CPMIL.®>% Similar findings are
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reported by Liu et al. They assessed the clinical
differences of EMD application in IBD through
minimally invasive access.®”) They found no sig-
nificant difference in clinical and radiographic
outcomes after one year of follow-up. This could
be caused by structuring the flap with minimal
soft tissue extension and elevation. This mini-
mizes vascular damage and makes the clot more
stable, providing an ideal environment for the
healing process.*>*”) The same authors report a
primary closure close to 100% after one week,
which, jointly with the extraordinary clinical
healing capacity observed in PPE, would explain
the statistically non-significant results regarding
the application of minimally invasive surgery
with and without biomaterial.®”

One of the main limitations of this scoping re-
view may be that the search was limited to ho-
mogeneous groups of studies when the eviden-
ce for CPMI is new, and the current publications
are scarce and heterogeneous. For instance, only
EPPT articles published to date were analyzed
and written by the same professional, who also
proposed this flap design. This limits the repro-
ducibility and generalized interpretation of the
results.

The results analyzed call for future studies to
assess the number of IBD walls and their impli-
cation in the results. In addition, trials including
smokers should report individualized results in
order to make comparisons and assess the effec-
tiveness of MIPS under these conditions. We also
suggest that the gingival phenotype be evaluated
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