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Surgical treatment of intraosseous defects
combined with soft tissue enhancement

using connective tissue graft

A scoping review

INVESTIGATION
Tratamiento quirurgico de defectos intradseos en conjunto
con mejora de tejido blando utilizando injerto de tejido conectivo
Una revision sistematica exploratoria

Tratamento cirurgico de defeitos intradsseos combinado
com melhoria do tecido mole utilizando enxerto de tecido conjuntivo
Uma revisao de escopo

Abstract AuHoRS
This study evaluated the clinical and radiographic outcomes of surgical treat-
ment for intrabony defects and gingival recessions using connective tissue
grafts. A scoping review was conducted following PRISMA-ScR guidelines,
searching PubMed, SCOPUS, and SciELO databases. Clinical trials, cohort
studies, and case reports reporting outcomes such as probing depth, clinical at- CORRESPONDENCE:
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teristics were included. Nine studies with follow-up periods ranging from 6 to Jaime.segovia@uv.cl

36 months met the inclusion criteria. The findings showed an average probing

depth reduction of 4.73 mm and a clinical attachment gain of 4.63 mm. Gingival

recession coverage demonstrated favorable outcomes, including complete cov-

erage in several cases, with increases in apico-coronal height and keratinized

tissue thickness of up to 3 mm. Radiographically, stable bone fill was observed

in all cases, accompanied by increased radiopacity and preservation of inter-

proximal bone support. The use of connective tissue grafts, in combination Received: April 29, 2025
with enamel matrix derivatives and/or bone grafts, enhanced clinical parame- Accepted: July 25, 2025
ters and resulted in radiographically visible bone regeneration, while also im-

proving soft tissue characteristics, with the potential to strengthen prognosis -

and patient comfort for treated teeth.
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Resumen

Este estudio evalu6 los resultados clinicos y radiogra-
ficos del tratamiento quirdrgico de defectos intradseos
que utilizaron injertos de tejido conectivo. Se realiz6 una
revision sistematica exploratoria orientada por las guias
PRISMA-ScR, que buscé en bases de datos como Pub-
Med, SCOPUS y SciELO. Se consideré ensayos clinicos,
estudios de cohorte y reportes de caso que proporcio-
naran resultados clinicos y radiograficos como profun-
didad de sondaje, nivel de insercion clinica, cobertura
de recesiones gingivales y caracteristicas del tejido que-
ratinizado. Se incluy6 nueve estudios con seguimien-
tos de 6 hasta 36 meses. Los resultados muestran una
reduccion promedio de la profundidad de sondaje de
4,73 mm y una ganancia en el nivel de insercion clinica
de 4,63 mm. La cobertura de recesiones gingivales aso-
ciadas muestra resultados favorables, incluso cobertura
total en varios casos, junto con un aumento en la altura
apico-coronal y grosor del tejido queratinizado de hasta
3 mm. Radiograficamente, se evidenci6 un relleno 6seo
estable en todos los casos, acompafiado de mayor radio-
pacidad y preservacion del soporte 6seo interproximal.
El uso de injerto de tejido conectivo junto con derivados
de la matriz de esmalte y/o injertos dseos, mejora los
parametros clinicos y produce un relleno 6seo radiogra-
ficamente visible, ademas, proporciona resultados adi-
cional en las caracteristicas de los tejidos blandos, con la
potencialidad de mejorar el pronéstico y la comodidad
para los dientes tratados.

Palabras clave

Defectos intradseos, injerto de tejido conectivo,
regeneracion periodontal, recesion gingival, técnica
bilaminar.

Introduction and
background

Over the last forty years, surgical treatment of intraosse-
ous defects has evolved significantly—from traditional
techniques such as access flaps or open flap debride-
ment, bone grafting, and guided tissue regeneration to
modern approaches that include combined therapies,
the use of various biologic agents, and minimally inva-
sive surgery.) These more recent techniques, developed

Resumo

Este estudo avaliou os resultados clinicos e radiografi-
cos do tratamento cirdrgico de defeitos intradsseos e
recessoes gengivais usando enxertos de tecido conjun-
tivo. Foi realizada uma revisio sistematica explorato-
ria seguindo as diretrizes PRISMA-ScR, pesquisando
em bases de dados como PubMed, SCOPUS e SciELO.
Foram considerados ensaios clinicos, estudos de coorte
e relatos de casos que forneceram resultados clinicos e
radiograficos, como profundidade de sondagem, nivel
de insercdo clinica, cobertura de recessoes gengivais e
caracteristicas do tecido queratinizado. Foram incluidos
nove estudos com acompanhamento de seis a trinta e
seis meses. Os resultados mostram uma redu¢io média
na profundidade de sondagem de 4,73 mm e um ganho
no nivel de insercdo clinica de 4,63 mm. A cobertura das
recessdes gengivais associadas apresentou resultados
favoraveis, incluindo cobertura total em varios casos,
juntamente com um aumento na altura apico-coronal e
na espessura do tecido queratinizado de até 3 mm. Ra-
diograficamente, observou-se preenchimento 6sseo es-
tavel em todos os casos, acompanhado de maior radio-
pacidade e preservacdo do suporte 6sseo interproximal.
0 uso de enxertos de tecido conjuntivo juntamente com
derivados da matriz do esmalte e/ou enxertos 6sseos
melhora os parametros clinicos e no preenchimento
6sseo radiograficamente visivel, além de proporcionar
melhora adicional nas caracteristicas do tecido mole,
com potencial para melhorar o prognoéstico e o conforto
dos dentes tratados.

Palavras-chave

Defeitos intradseos, enxerto de tecido conjuntivo,
regeneragdo periodontal, recessdo gengival, técnica
bilaminar.

since the 1990s, have shown superior results compared
to access flap surgery*3, even without the use of bioma-
terials®*®., Consequently, today this technique is recom-
mended as the treatment of choice for intraosseous
defects.®?

Currently, treatment guidelines and systematic re-
views support the effectiveness of these interventions in
several clinical parameters, such as pocket closure, clin-
ical attachment gain, probing depth reduction, and even
their sustained beneficial effects over time and on tooth
retention.*2345>7) However, the literature has not ful-
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ly addressed the potential soft tissue sequelae that may
arise after treatment: loss of interproximal tissue, gingi-
val recession, and reduction of the apico-coronal band
of keratinized tissue, which may compromise both the
esthetics and functionality of periodontal tissues.®

For this reason, some authors have proposed com-
bining different approaches for the regenerative/re-
constructive treatment of intraosseous defects with
periodontal plastic surgery techniques,® not only to
treat these lesions but also to improve soft tissue char-
acteristics through the complementary use of coronal-
ly advanced flaps (CAF) and connective tissue grafts
(CTG).(Figure 1) These interventions have the poten-
tial to provide mechanical stability to the blood clot and
prevent soft tissue collapse,® with the possibility of
achieving improved soft tissue quality after regenerative
therapy, a better treatment prognosis, and at the same
time greater comfort and patient satisfaction.®

This study aims to evaluate the clinical and radio-
graphic outcomes of surgical treatment of intraosseous
defects using techniques incorporating connective tis-
sue grafts, with emphasis on their impact on both soft
and hard tissues through a scoping review.

Figure 1. lllustrative diagram of the connective tis-
sue wall technique for intraosseous defects: A: Initial
situation showing the bone defect in the affected re-
gion. B: Fixation of the connective tissue graft to the
buccal wall, adapted to the intraosseous defect. C:
Placement of the bone graft material into the defect.
D: Flap closure, usually coronally advanced, with su-
tures. Own authorship.

Materials and methods

This work consisted of an exploratory systematic review
following the PRISMA-ScR(? guidelines, without proto-
col registration in any database. It was guided by a re-
search question structured according to PCC (Patients,
Concept, and Context): “In patients with periodontitis
and intraosseous defects, what are the outcomes of sur-
gical treatment of intraosseous defects using connective
tissue grafts in the context of secondary management of
the disease?” Records such as randomized clinical tri-
als, controlled clinical trials, case series, cohort stud-
ies, and case reports conducted in humans diagnosed
with intraosseous defects were included. A minimum
postoperative follow-up of six months was required,
with specification of clinical, radiographic, or both types
of outcomes after surgical treatment. In addition, re-
cords had to include systemically healthy, non-smok-
ing patients and be published in English or Spanish.
Conversely, animal studies, systematic or narrative re-
views, and those that did not provide a detailed surgi-
cal protocol or did not report clinical parameters were
excluded.

Search strategy

Three databases were used to collect studies: PubMed/
Medline, SCOPUS, and SciELO. The search was conduct-
ed in September 2024 independently by two investiga-
tors (BC and CS). It was restricted to articles published
within the last ten years, including clinical trials, case re-
ports, case series, and cohort studies. To ensure the rel-
evance of the results, a manual filter was applied in each
database, and a manual search was also performed to
ensure that the greatest amount of available evidence
was considered, reducing the risk of omission in the
data collection process.

The electronic search in the PubMed/Medline data-
base was conducted using a combination of MeSH terms
and free terms: ((“Intrabony defect”) OR (“Infrabony
defect”) OR (“Intraosseous”)) AND ((“Connective tis-
sue graft”) OR (“Wall technique”) OR (“Connective tis-
sue wall”)) NOT (“Suprabony”) NOT (“Dental implants”
[MeSH Terms]) NOT (“Peri-implantitis/Surgery” [MeSH
Terms]) NOT (“Furcation defects” [MeSH Terms]).

The SCOPUS database search strategy relied on a
combination of free terms, aiming to optimize both pre-
cision and comprehensiveness. This approach com-
plemented the initial search with additional relevant
studies. The terms used were: (ALL(“wall technique”) OR
ALL(“intra bony defects”) OR ALL(“infra bony defects”)
OR ALL(“non contained defects”) AND ALL(“connective
tissue graft”) AND ALL(“soft tissue”) OR ALL(“gingival
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recession”) AND NOT ALL(“supra bone”) AND NOT
ALL(“furcation defects”) AND NOT ALL(implants) AND
NOT ALL(“orthodontic treatment”)), with the subject fil-
ter “Dentistry” applied.

In the SciELO search, a combination of free terms
was used: (Intrabony defect) OR (Infrabony defect) OR
(Connective tissue graft) OR (Wall technique dentist-
ry) AND NOT (Suprabony) AND NOT (Dental implants)
AND NOT (Peri-implantitis) AND NOT (Furcation de-

fects). The WoS subject filter “Dentistry” was also applied.

Study selection

A total of 51 records were initially identified. After ap-
plying the inclusion criteria and reviewing titles and ab-
stracts in Rayyan, duplicate and unrelated records were
excluded. Additionally, five more records were incor-
porated through a manual search. Full-text review was
then performed, and one record was excluded for not
employing CTG in the surgical technique, resulting in
nine records selected for data extraction and analy-

sis (Figure 2). Any doubts or discrepancies were re-

solved by consultation with a third investigator (]S).

For data extraction, the following aspects were consid-
ered: author, title, and year of publication; study de-
sign; study population; study group; follow-up time;
parameters measured; keywords; and main findings. In
addition, outcomes related to variations in clinical pa-
rameters before and after the procedure were evalu-
ated, including probing depth (PS), clinical attachment
level (CAL), gingival recession (GR), distance of the
papilla from the contact point or tip of the papilla (TP),
and, radiographically, intraosseous defect fill (IDF).

The critical appraisal of each study’s quality was carried
out independently by two reviewers (BC, CS) following
the Joanna Briggs Institute (JBI) guidelines according to
study type,*V to be subsequently reconciled.

Results

This review included nine records: seven case re-
ports(12-161819) ‘gne retrospective cohort study®?, and
one case series®”), The general characteristics of the
selected studies are shown in Table 1.

IDENTIFICATION

SCREENING

ELIGIBILITY

INCLUDED

Figure 2. Prisma Flowchart

Records identified in
databases

PUBMED (n=10)
SCOPUS (n=5)
SCIELO (n=36)

Total (n=51)
Records removed before

screening
Duplicate records (n=1)

Records after removal of
duplicates (n=50)

Full-text articles assessed
(n=10)

Articles included in the
review (n=9)

Maually included records

(n=5)

Excluded records by
exclusion criteria
(n=49)

Excluded records by
exclusion criteria (n=1)
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Tablal

Authors

Design

Study Population

Treatment

Follow-up

Time

Clinical and
Radiographic

Zuchelli
et.al 20140198

Trombelli
et.al. 201629

Santoro et. al.

201612

Zucchelli et.
al. 201612

Zuchelli et. al.

201749

Moreno et. al.
201909

Bravard et. al.

202207

Mourlaas et.
al. 202204

Case reports

Retrospective
cohort

Case reports

Case report

Case reports

Case report

Case series

Case report

2 systemically healthy pa-
tients, 37 and 42 years old,
presenting intraosseous de-
fects and recessions.

30 patients with intraosse-
ous defects.

2 patients with intraosse-
ous defects associated with
gingival recessions RT3 or
Miller Class IV with Class II
papilla defect. Systemically
healthy patients.

Male patient, lingual pierc-
ing user for 5 years, with
lingual gingival recessions
in both mandibular cen-
tral incisors associated with
an intraosseous defect.
Systemically healthy.

2 patients with intraos-
seous defects associat-

ed with gingival recession
in maxillary anterior
teeth. Systemically healthy
patients.

4 patients with non-con-
tained intraosseous defects
in maxillary incisors.

12 patients, Age: 53.4 £ 9.6
years, non-smokers, sys-
temically healthy.

3 patients, 18 years old,
systemically healthy,
non-smokers. Periodontally
stable after therapy. One- or
two-wall intraosseous de-
fect associated with gingival
recession.

Surgical technique CAF +
CTG + EMD

Surgical technique SFA +
EMD and DBBM (15 pa-
tients) / Surgical tech-
nique SFA + CTG + EMD and
DBBM (15 patients)

Case 1: Surgical technique
CAF + CTG + EMD + xeno-
graft.

Case 2: Surgical technique
CAF without vertical releas-
ing incisions + CTG + EMD +
xenograft.

Surgical technique CAF +
CTG + EMD

Case 1 and 2: Papilla pres-
ervation flap + CTG + EMD

Surgical technique NIPSA +
CTG + EMD + xenograft

Surgical technique CAF +
CTG + EMD + xenograft

Surgical technique TCAF +
CTG + EMD + DFDBA

12 months

6 months

24 months

6 months

24 and
36 months

12 months

12 months

12 months

Outcomes

PD, CAL, GR, RC,
TP-D, IDE, and
radiopacity

PD, CAL, GR, IDF,
KTG (SFA + CTG)

PD, CAL, GR, IDE,
KTG, KTH, TP-D

PD, CAL, GR, RC,
IDF, KTG, KTH

PD, CAL, GR, IDE,
TP-D

PD, CAL, GR, IDE,
BoP, TP-D

PD, CAL, GR, IDE,
TP-D

PD, CAL, GR, IDE,
RC, TP-D
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Treatment

Clinical and
Radiographic

Follow-up

Time

Authors Design Study Population
Elfana et. al. Case report 24-year-old female pa-
202205 tient, systemically healthy,

non-smoker. Tooth with
mesial and distal pock-
ets, slight extrusion, mesi-

al diastema, slight mobility;
radiographically, an intraos-

seous defect was observed.

Surgical technique CAF + 12 months
CTG + xenograft PRC, TP-D

Outcomes
PD, CAL, GR, IDE,

Abbreviations: KTH, keratinized tissue height; RC, root coverage; PRC, partial root coverage; CTG, connective tissue graft; CAF, cor-

onally advanced flap; DBBM, deproteinized bovine bone material; DFDBA, demineralized freeze-dried bone allograft; TP-D, tip of

papilla-contact point distance; EMD, enamel matrix derivative; KTG, keratinized tissue gain; CAL, clinical attachment level; NIPSA,

Nonincised Papillae Surgical Approach; PD, probing depth; IDF, intraosseous defect fill; GR, gingival recession; SFA, single flap ap-

proach; TCAF, Tunneled Coronally Advanced Flap.

PROBING DEPTH

In the seven case reports analyzed,(2-161819 the mean ini-
tial PD was 7.22 + 2.19 mm, which decreased to 4.48 +
2.25 mm after surgical interventions. A retrospective co-
hort study compared a regenerative approach with CTG
versus a control group, with initial PD values of 8.2 + 2.4
mm and 7.9 + 1.8 mm, respectively. Both groups showed
similar reductions in PD (mean 4.8 + 2.0 mm with CTG
and 4.3 * 1.8 mm without CTG), with no significant dif-
ferences at 6 months.?% A case series with 12 patients
evaluated the combination of CTG, enamel matrix deriva-
tives (EMD), and bone substitutes. The initial PD of 7.8 +
1.5 mm decreased to 4.9 + 1.6 mm after 12 months.('”)

CLINICAL ATTACHMENT LEVEL

In the case reports,(!2-161819) an average gain of 5.58 +
2.48 mm was observed in CAL, with a reduction in at-
tachment loss from 8.92 + 7.72 mm to 3.4 + 1.01 mm. In
the case series,*” the gain in CAL was 5.1 + 1.1 mm, with
afinal CAL of 4.8 + 1.1 mm after 12 months. In the retro-
spective cohort study,?” both groups showed significant
improvements in CAL, with an attachment gain of 4 mm
in the test group and 3.2 mm in the control group, with
no significant difference between them.

GINGIVAL RECESSION

In the seven case reports, the initial mean GR was 1.74
+ 1.49 mm, which decreased to 0.46 + 0.65 mm, with

an average gain of 0.22 + 1.66 mm.!2-161819 [ the ret-
rospective cohort study,?” the test group achieved a re-
duction of 1.2 + 1.1 mm in GR, while the control group
showed a reduction of 0.4 + 1.2 mm. In the case series,'”
GR decreased from 2.3 = 1.8 mm to 1.7 * 1.5 mm. Most
studies demonstrated partial root coverage, whereas
three reported complete coverage.(*+1819)

KERATINIZED TISSUE

Regarding keratinized tissue, two studies®®*) reported
a significant increase in its height, with improvements
of 1.62 + 0.47 mm and 3 mm, respectively. One study de-
scribed an increase in height of 3.5 + 2.12 mm, though
without specific data on thickness.!? Other studies re-
ported improvements in gingival phenotype and tissue
thickness, but without quantitative data.(**'729In a ret-
rospective cohort study,?” the mean height of kerati-
nized tissue increased by 1.35 * 2.2 mm, and 100% of
patients treated with the bilaminar technique were clas-
sified as having a thick phenotype at 6 months.

DISTANCE BETWEEN THE CONTACT
POINT AND PAPILLA APEX

Only four studies reported on the distance between the

contact point and papilla apex, with a mean initial dis-

tance of 2.6 + 1.89 mm. After treatment, a mean reduc-
tion of 1.5 + 1.56 mm was achieved, resulting in a final
distance of 1.3 + 1.68 mm,(1216-18)
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RADIOGRAPHIC ANALYSIS

Seven studies evaluated intraosseous defect fill during
follow-up, reported dichotomously (yes/no).(z14-16.18-20)
The longest follow-up was reported in case 1 of one
study,*? with controls at 36 months, which showed ra-
diographic stability and bone fill. Other studies reported
bone fill and increased radiopacity at 12 months,(1214+-1618)
while one cohort study presented results at 6 months
with visible bone fill.?Y Two studies did not provide ra-
diographic data.(37

Table 2. Clinical outcomes of case reports

Study Number of Number Follow-u

Author/Year Design Patients of Teeth (months

Zuchelliet. Case

4 12
al 201409 report
Santoroet. Case
2 24
al. 2016"?  reports
Zuchelliet. Case
2 24
al. 201719  reports
Succhelli et. Case ) 6
al.2016"®  report
Mourlaas
Case
et. al. 3 4 12
reports
202204

S’ Biomaterials PD (mm) CAL(mm)

BIOMATERIALS AND BIOLOGICAL
AGENTS

Eight studies included the use of EMD in their surgi-
cal protocols,(12-1416-29) of which two applied it without
bone grafting.*319 Five studies combined EMD with var-
ious grafting materials, such as xenograft?2161729 or al-
lograft,* while one study reported the use of xenograft
as monotherapy.(”

Clinical Outcomes

GR (mm)

lnitial‘ Final ‘ A ‘lnitial‘ Final ‘ A ‘lnitial‘ Final ‘ A

5 3 -2 7 3 4 -2 0 -2

EMD
9 2 7 10 2 8 -1 0 -1
3 2 1 4 3 1 -1 -1 o0
EMD, 9 3 % 12 5 7 3 1 =2
Xenograft 0 3 -7 13 5 8 3 -1 -2
1 3 -8 12 3 9 -1 0 1
8 2 %6 9 2 7 -1 0 1
8 3 5 8 3 5 0 0 0
EMD 9 3 %6 9 9 6 0 0 0
3 3 0 3 3 0 0 0 0
5 2 -3 8 2 6 -3 0 3
0 4 -6 10 4 6 0 0 0
75 2 55 14 4 10 -65 -2 45
EMD
7 2 5 11 3 8 -4 -1 3
8 3 5 10 5 5 -1 0 -1
EMD, 6 3 3 8 3 5 2 0 -2
Allograft
(DFDBA) 8 2 % 9 2 7 -1 0 -1
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Clinical Outcomes

Study Number of Number Follow-u

Author/Year Design Patients of Teeth (months

S’ Biomaterials PD (mm) CAL(mm) GR (mm)

Moreno et.  Case EMD,
al. 201949 report Xenograft

Mesial 7 3 -4 9 4 5 -2 -1 1

Elfana et.al. Case
1 1 12 Xenograft

(15)
2022 report Disal 5 4 1 6 4 2 -1 0 1

Abbreviations: DFDBA, demineralized freeze-dried bone allograft; EMD, enamel matrix derivative; CAL, clinical attach-
ment level; PD, probing depth; GR, recession.

Table 3. Clinical outcomes of retrospective cohort and case series

Resultados Clinicos

Author/Year Study Number of Number FoIIow—us) Biomaterials PD (mm) cAL (mm) REC (mm)

design patients of teeth (months

Inicial| Final ici i Inicial | Final

8,2 34 48 109 69 40 20 32 1.2
2,4 20,8 £2,0 29 23 1,5 18 22 11

Trombelli .
Retrospective EMD,
et. al. 30 15 6
20 cohort Xenograft
2016 7.9 36 43 100 68 3,2 2,0 42 04
+1,8 0,8 1,8 23 1,6 1,5 1,7 1,5 1,2
Bravard et. Case 12 12 12 EMD, 78 29 49 99 48 51 23 1,7 06
al. 202202 series Xenograft +1,5 0,7 1,6 2,1 1,1 1,8 1,8 1,5 *1,0

Abbreviations: EMD, enamel matrix derivative.
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CRITICAL QUALITY ANALYSIS

A breakdown of the critical quality analysis of the in-
cluded studies, according to study type, is presented
below. Overall, the studies demonstrated good meth-
odological quality and a low risk of bias.

Table 4. Critical Appraisal Checklist for Case Reports

Zuchelli
et. al.
201709

Santoro Zucchelli
et. al. et. al.
201602 2016

Trombelli
et. al.
201620

Zuchelli
et. al
201408)

JBI Critical

Appraisal Checklist
for Case Reports™

Were patient’s
demographic
characteristics
described?

Yes Yes Yes Yes Yes

Was the patient’s
history described
and presented as a
timeline?

Yes Yes Yes Unclear Unclear

Was the current

clinical condition

Yes Yes Yes Yes Yes

of the patient
described?

Were diagnostic
tests or assessment
methods and the
results clearly
described?

Yes Yes Yes Yes Yes

Was the
intervention(s)

or treatment Yes

Yes Yes Yes Yes

procedure(s)
described?

Was the post-

intervention clinical Yes

Yes Yes Yes Yes

condition described?

Were adverse events
identified and
described?

Yes Yes No No No

Does the case report
provide takeaway
lessons?

Yes Yes Yes Yes Yes

Moreno Bravard Mourlaas Elfana

et. al.
plo) [ 1

Yes

Unclear

Yes

Yes

Yes

Yes

No

Yes

et.al.
202207

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

et.al.
202209

et. al.
202204

Yes Yes
Yes Unclear
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes No
Yes Yes
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Table 5. Critical Appraisal Checklist for Case Series and Cohort Studies

Critical Appraisal Checklist

for Cohort Studies®

Santoro
et. al. 20162

JBI Critical Appraisal Checklist Zuchelli
for Case Series™ et. al 201408
Were the two groups similar and recruited Unclear
from the same population?

Was the condition measured similarly to Yes
assign participants to both exposed and

unexposed groups?

Was the condition measured in a valid and Yes
reliable way?

Were confounding factors identified? Unclear
Were strategies to handle confounding factors No
stated?

Were participants free of the outcome at Yes
the start of the study (or at the moment of

exposure)?

Were outcomes measured in a valid and Yes
reliable way?

Was follow-up time reported and sufficient for Yes
outcomes to occur?

Was follow-up complete, and if not, were Yes
reasons for loss to follow-up described and

explored?

Were strategies used to address incomplete Yes
follow-up?

Was statistical analysis appropriate? Yes

Were there clear criteria for inclusion in the Yes
case series?

Was the condition measured in a standard, Yes
reliable way for all participants included in the

case series?

Were valid methods used for identification of Yes
the condition for all participants included in

the case series?

Did the case series have consecutive inclusion Yes
of participants?

Did the case series have complete inclusion of Yes
participants?

Was there clear reporting of the demographics Yes
of the participants in the study?

Was there clear reporting of clinical No
information of the participants?

Were the outcomes or follow-up results of Yes
cases clearly reported?

Was there clear reporting of the presenting Unclear
site(s)/clinic(s) demographic information?

Was statistical analysis appropriate? Yes

Discussion

sociated with gingival recession.

This review focused on analyzing the clinical and radio-
graphic outcomes of surgical treatment of intraosseous
defects. The findings indicate that combined therapy—
namely the use of CTG with EMD and/or xenograft,

together with different flap designs—is an effective
strategy for the treatment of intraosseous defects as-

One of the main findings is the improvement of peri-
odontal parameters, with a reduction in PD and a gain
in CAL, following regenerative surgical interventions
that combine the use of CTG with bone grafting and/or
EMD. Moreover, these results were shown to remain sta-
ble during the follow-up period.*2-29 In line with this, a
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systematic review reported a decrease in PD of 4.22 +
1.2 mm and a gain in CAL of 3.76 + 10.07 mm when us-
ing EMD and bone grafting.?Y) However, when compared
with our study, the results obtained by complement-
ing regeneration with CTG showed a greater reduction
in PD and a superior gain in CAL. This difference could
be explained by the incorporation of CTG in the surgi-
cal treatment of intraosseous defects, as it improves the
characteristics of the overlying flap and contributes to
defect stabilization by acting as a missing wall, support-
ing both the bone graft and the forming clot.(>7

Currently, the surgical treatment considered the gold
standard for intraosseous defects is GTR or the appli-
cation of EMD in combination with papilla-preserving
flaps, rather than monotherapies or procedures limit-
ed to flap debridement.(” Therefore, it is important to
analyze the role of EMD, as it is one of the most wide-
ly used biologic agents in combined therapies with bone
grafts.(12131617.20) Bone grafts provide stability and main-
tain space within the defect, whereas EMD stimulates
the release of growth factors that promote the growth,
differentiation, and proliferation of cementoblasts and
osteoblasts.?? A recent systematic network review re-
inforced the importance of combination therapies, re-
porting that the use of bone grafts together with biologic
agents—such as EMD, fibrin-rich plasma, and recombi-
nant platelet-derived growth factor (rhPDGF-BB)—sig-
nificantly enhances clinical and radiographic outcomes.
However, the review also noted that fibrin-rich plasma
and rhPDGF-BB may offer greater potential than EMD
in maintaining gingival margin stability when combined
with xenografts.?

On the other hand, it is important to emphasize that
the effectiveness of PD reduction may vary depending
on the anatomical configuration and depth of intraosse-
ous defects, which may respond differently to regener-
ative therapies.?¥ For this reason, multiple therapeutic
approaches are needed to maximize clinical and ra-
diographic outcomes in complex cases. In this context,
combination therapies incorporating CTG with biolog-
ic agents and bone grafts may be essential to achiev-
ing long-term stability in both hard and soft tissues.
(1517 The addition of CTG has also been shown to re-
duce post-treatment recurrence of GR. Further improve-
ments have been reported through increases in the
thickness and width of keratinized tissue.(*>?% In some
cases, preservation of papillary height was achieved us-
ing minimally invasive techniques with papilla preser-
vation, which were also associated with enhanced bone
regeneration and stable long-term clinical outcomes.!”

In this study, both complete(*#819 and partial % 131>
17.29 root coverage of gingival recessions were observed.

This variability may be primarily related to anatomical
characteristics of the defects, since the presence of de-
hiscences or severe defects in buccal or proximal areas
(= 5 mm) can compromise the vascular supply to the
CTG, thereby limiting its success.*> Moreover, when the
apico-coronal height of a buccal defect exceeds 5 mm,
it may be unfeasible to fully replace the missing wall
with CTG, as extracting larger grafts from the donor site
could significantly increase patient morbidity.(!?

It is also important to highlight that the CAF was
among the most frequently used flap designs in the
studies addressing intraosseous defects.12-151718) Ag js
well established, CAF combined with CTG has proven
effective in achieving complete root coverage in Miller
Class I and Il recessions,*>819 due to the coronal ad-
vancement capacity of CAF and the potential of CTG be-
neath the flap to revascularize, resulting in favorable
outcomes.(**?5) However, in Miller Class III recessions—
characterized by loss of interproximal bone support
and, particularly, when intraosseous defects are pres-
ent—outcomes are more variable and less predictable.
This is related to local factors such as inadequate inter-
proximal bone support, unfavorable tooth position, and
reduced papillary height,®® features that commonly ac-
company intraosseous defects and limit the predictabili-
ty of achieving complete root coverage.®®

Finally, it is important to emphasize that one of the
key factors in this study is the surgeon’s ability to design
and manage the flap. This is fundamental, as the eleva-
tion of mixed-thickness flaps and the preservation of an-
atomic papillae were directly correlated with improved
coverage and long-term stability.(:+181%) Moreover, stud-
ies employing papilla preservation techniques proved
effective in preventing the development of secondary
gingival recessions,*2-1618-20) which is particularly criti-
cal in esthetic areas, where minimally invasive designs
play a pivotal role.®® In addition, current trends in the
field are moving toward approaches that integrate el-
ements of periodontal regeneration with periodontal
plastic surgery. For example, concepts combining tun-
neling with the full papilla preservation flap have been
described, offering a less invasive tissue management
strategy while adding biological potential for stability of
interdental and buccal tissues.**?%

The results of this study should be interpreted with
caution, considering that most of the available evidence
comes from clinical case series and case reports, gen-
erally involving small sample sizes and follow-up peri-
ods of no more than two years, which are considered
low-level evidence. Nonetheless, the critical apprais-
al of the included studies yielded favorable outcomes.
Another limitation was the wide variability in terminol-

Vol XXVIII - N247 / Enero - Junio 2026

11



FQ Odontoestomatologia

INVESTIGATION

ogy used to describe the techniques, which hindered the
development of more efficient search strategies. Despite
these constraints, the findings are encouraging, as they
are grounded in the combination of papilla preservation
techniques, apical access, and periodontal plastic sur-
gery procedures such as CTG and CAF—techniques that,
individually, are supported by a large body of high-qual-
ity evidence.

For future studies, it is essential to first analyze the
characteristics and types of intraosseous defects—in-
cluding whether they are containable, their depth, de-

tions and inter-study comparisons.

fect angle, the number of remaining walls, extent, and
the type of associated tooth. This evaluation determines
the regenerative predictability of the defect and estab-
lishes clear treatment criteria. Another key parameter
to document and analyze is the soft tissue, particular-
ly keratinized tissue in both height and thickness, which
enables precise and objective outcome assessment.
Furthermore, radiographic analysis using cone beam
computed tomography should be incorporated, as it
provides more accurate and detailed visualization of de-
fect anatomy, thereby improving the quality of evalua-
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Conclusions

Combination therapy for intraosseous defects, consisting of CTG with EMD and/or bone grafting, improves periodontal
parameters through a decrease in PD and a gain in CAL, along with radiographic bone fill and additional improvements
in apico-coronal soft tissue dimensions and gingival thickness. These outcomes have the potential to enhance both the
prognosis and the comfort of treated teeth.
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