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Eficacia del tratamiento de lesiones de furca grado II utilizando membrana asociada 
con injerto óseo en molares mandibulares en comparación con solamente membrana: 
revisión sistemática y metanálisis.

EFFICACY OF TREATMENT OF CLASS II FURCATION LESIONS USING 
MEMBRANE ASSOCIATED WITH BONE GRAFTING IN MANDIBULAR 
MOLARS COMPARED TO MEMBRANE ONLY: A SYSTEMATIC REVIEW 
AND META-ANALYSIS.
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Rafael Paschoal Esteves Lima.1

ABSTRACT
Objective:  The objective of the present systematic 

review and meta-analysis was to compare treatment with 
membrane associated with bone graf ting and treatment 
exclusively with membrane in the approach of Class II 
furcation defects in mandibular molars. 

Materials and Methods: The Preferred Reporting Items 
for Systematic Reviews and Meta-analyses statement was 
followed. Searches were conducted in  five  databases 
(PubMed, Web of Science, Scopus, Ovid, and Lilacs), in 
Septem-ber 2021, without restriction regarding publication 
year or language. Studies comparing membranes associated 
with bone graf ting and membranes exclusively in the 
treatment of Class II furcation lesions were included. Cross-
sectional, case-control studies, and reviews were excluded. 
Study selection, data extraction, and risk of bias assessment 
(MINORS) were performed by two review authors. The 
certainty of the evidence (GRADE) was evaluated and meta-
analysis was performed. Mean dif ference (MD) and 95% 
confidence interval (CI) were provided.

Results: Four hundred eighty-six references were iden-
tified and four studies were included. Greater reduction in 
probing depth [MD = 0.32 (CI = 0.09, 0.56)] and greater clinical 
attachment level gain [MD = 0.41 (CI = 0.24, 0.57)] were 
observed when membrane and bone graf ting were used. 
The risk of bias of included studies was low. 

Conclusions: This present systematic review and meta-
analysis demonstrated that treatment of Class II furcation 
defects in mandibular molars using membrane and bone 
grafing is significantly more ef ficacious than treatment with 
the exclusive use of membrane.

Keywords: Periodontitis; Bone graf ting; Membranes; Guided 
tissue regeneration; Furcation defects; Systematic review

RESUMEN
Objetivo: El objetivo de la presente revisión sistemática 

y metanálisis fue comparar el tratamiento con membrana 
asociado a injerto óseo y el tratamiento exclusivamente con 
membrana en el abordaje de lesiones de furca grado II en 
molares mandibulares. 

Materiales y Métodos: Se siguió la declaración de 
elementos de informe preferidos para revisiones siste-
máticas y metanálisis (PRISMA). Las búsquedas se rea-
lizaron en cinco bases de datos (PubMed, Web of Science, 
Scopus, Ovid y Lilacs), en septiembre de 2021, sin restricción 
de año de publicación o idioma. Se incluyeron estudios que 
compararon membranas asociadas con injertos óseos y 
membranas exclusivamente en el tratamiento de lesiones de 
furca de grado II. Se excluyeron los estudios transversales, de 
casos y controles y las revisiones. Dos revisores realizaron la 
selección de estudios, la extracción de datos y la evaluación 
del riesgo de sesgo (MINORS). Se evaluó la certeza de 
la evidencia (GRADE) y se realizó un metanálisis. Se 
proporcionaron la diferencia de medias (DM) y el intervalo 
de confianza (IC) del 95%. 

Resultados:  Se identificaron 486 referencias y se inclu-
yeron cuatro estudios. Se observó una mayor reducción en 
la profundidad de sondaje [DM = 0,32 (IC = 0,09, 0,56)] y una 
mayor ganancia en el nivel de inserción clínica [DM = 0,41 (IC 
= 0,24, 0,57)] cuando se utilizaron injertos de membrana y 
hueso. El riesgo de sesgo de los estudios incluidos fue bajo. 

Conclusión: La presente revisión sistemática y meta-
nálisis demostró que el tratamiento de los defectos de furca 
de grado II en molares mandibulares utilizando membrana 
e injertos de hueso es significativamente más eficaz que el 
tratamiento con el uso exclusivo de membrana.

Palabras Clave: Periodontitis; Injerto óseo; Membranas; 
Regeneración tisular dirigida; Defectos de furcación; Revisión 
sistemática
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INTRODUCTION

Periodontitis is an inflammatory disease of the 
dental support tissues with bacterial origin. 
Clinically, it is characterized by bleeding on 
probing, periodontal pocket, and loss of clinical 
attachment level. Dental mobility, halitosis, and 
gingival recession may also be in place.1 
Additionally, furcation involvement in mul-
tiradicular teeth of ten appears with the 
progression of periodontitis.2 Bone loss in 
the furcation area impairs hygiene and the 
possibility of biofilm disorganization, making 
the area vulnerable to bacterial colonization. 
Over time, furcation defects represent a risk 
factor for the loss of additional clinical insertion 
with an adverse impact on the prognosis and 
response to treatment.3 

Regarding interventions, treatment of fur-
cation defects is challenging due to the 
complicated anatomy and morphology of 
the furcation region, making debridement, 
adequate hygiene, and professional main-
tenance very dif ficult.4 However, furcation 
defects are responsive to treatment and can 
have a favorable prognosis depending on 
the extent and under conditions of adequate 
control and hygiene.5,6 The horizontal extent 
of furcation involvement is the parameter for 
classification of these lesions.7

Dif ferent strategies to treat furcation invol-
vement have been used.8-10 Subgingival ins-
trumentation has been shown to be ef fective 
in Class I furcation defects.11,12 However, this 
approach has limitations for cases of Class II 
or Class III involvement.13 In these cases, other 
modalities, including open flap debridement, 
odontoplasty, tunneling, resective techniques, 

and periodontal regeneration have been 
employed.14 
Guided tissue regeneration (GTR) has pro-
vided favorable outcomes in the treatment 
of Class II furcation involvement; However, it 
has a limited indication for Class III furcation 
defects.15 In this technique, it is highly re-
commended the use of a physical barrier, 
precluding the migration of epithelial cells 
from the gingival tissue to the furcation area, 
allowing for the predominance of cells with 
regenerative capabilities.10,16 
Based on this knowledge, dif ferent mem-
branes have been evaluated and promising 
results have been disclosed,14 with a reduction 
in furcation defects by means of the formation 
of periodontal ligament and new bone.17-19

The association of bone grafting with mem-
branes lays the groundwork for periodontal 
regeneration.19,20 However, the literature on 
the benefits of associating the bone grafting 
with the GTR technique is controversial. The-
refore, the objective of the present systematic 
review and meta-analysis was to synthesize 
the literature on this issue and compare the 
treatment of bone grafting associated with 
membrane and the treatment only with 
membrane in the management of Class II 
furcation defects in mandibular molars.

MATERIALS AND METHODS

Protocol and registration
The reporting of the present systematic re-
view and meta-analysis followed the set of 
guidelines of the Preferred Reporting Items 
for Systematic Reviews and Meta-analyzes 
(PRISMA).21 
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The number CRD42021249102 was assigned 
to the protocol registered in the International 
Prospective Register of Systematic Reviews 
(PROSPERO).

Eligibility criteria
The following clinical question (PICO ques-
tion) has been applied: Is the treatment of Class 
II furcation defects in lower molars with bone 
grafting and membrane more effective than 
the treatment with membrane exclusively?
Patients: Individuals with periodontitis and 
furcation defects Class II in mandibular molars.
Intervention: Membranes and bone grafting
Comparison: Membranes
Outcome: Reduction in probing depth and 
clinical attachment gain. 

Clinical trials evaluating the treatment of Class 
II furcation defects comparing membranes as-
sociated with bone graf ting and membranes 
exclusively with a minimum follow-up of six 
months were included. Cross-sectional, case-
control studies, literature reviews, systematic 
reviews, published studies in the form of congress 
annals, and editor’s comments were excluded.

Information sources
Two reviewers (GLCB and ACCS) conducted 
a search in the electronic databases PubMed 
(National Library of Medicine), Web of Science 
(Clarivate Analytics), Scopus (Elsevier), Ovid 
(Wolters Kluwer), and Lilacs in September 2021.
The references of the studies included in this 
systematic review and meta-analysis and in 
narrative reviews available in the literature 
were also manually searched. 
A search of the gray literature was conducted in 
OpenGrey. 

No restriction was imposed in relation to lan-
guage or year of publication.

Search
The following search strategy was deployed 
for the electronic searches in the databases 
used:
Pubmed, Web of Science, Medline Ovid, and 
Lilacs: ((“furcation defects” OR “furcation” OR 
“furca” OR “furca involvement”) AND (“bone” OR 
“bone grafting” OR “bone transplantation”) AND 
(“molar tooth” OR “mandibular molars” OR “lower 
molars”)).
Scopus: ((“furcation defects” OR “furcation” OR 
“furca” OR “furca involvement”) AND (“bone” OR 
“bone grafting” OR “bone transplantation”) AND 
(“molar tooth” OR “mandibular molars” OR “lower 
molars”)).
In case of missing relevant data or when the 
article had not been published yet, contact 
was made with the primary authors to request 
additional information or to retrieve the 
complete article.

Selection of studies
The references retrieved across the electronic 
searches were carefully scrutinized by two 
independent reviewers (GLCB and ACCS), who 
applied the inclusion and exclusion criteria. 
Initially, the titles/abstracts of the references 
were read and those meeting the eligibility 
criteria were included right away. 

For references whose titles/abstracts did 
not provide enough information for deter-
mination of inclusion or exclusion, the same 
two reviewers obtained and read the full text 
applying the same eligibility criteria.
Those meeting such criteria were also in-
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cluded. Disagreements between reviewers 
in the selection of studies were resolved by 
discussion and consensus.

Data extraction process and extracted items
Data extracted from each included study 
were as follows: name of author(s) and year 
of publication, country, period evaluated 
(follow-up), parameters evaluated (outco-
mes), number of furcation defects, groups, 
and results of the included studies comparing 
membrane associated with bone grafting and 
membrane exclusively. Data collection was 
performed by two independent reviewers 
(GLCB and ACCS). Disagreements between 
reviewers were resolved by consensus.

Evaluation of the risk of bias of the studies
The Methodological Index for Non-Rando-
mized Studies (MINORS) was the tool for risk 
of bias assessment of the included studies.22 
This qualitative evaluation tool is composed of 
eight items. Each item was scored from 0 to 2: 
0, indicating that the item had not been 
reported in the article evaluated; 
1, indicating that the item had been reported 
but inadequately; 
and 2, indicating that the item had been 
reported adequately. Two reviewers (GLCB 
and ACCS) independently performed data 
extraction and the risk of bias evaluation of 
the studies. Divergences were resolved by 
consensus.

Measures used in the studies to report the 
results
The measures used in the included studies 
to assess the treatment of Class II furcation 
defects comparing membranes associated 

with bone grafting and membranes exclu-
sively were mean and median.

Synthesis of results
Meta-analyses of continuous outcomes we-
re conducted with the Reviewer Manager 
software (RevMan) [Computer program]. 
Version 5.4. 
The Cochrane Collaboration, 2020. Mean 
difference (MD) and pooled Standard De-
viation (SD) of the two groups (membrane 
associated with bone grafting and membrane 
exclusively) were used. For studies in which 
the pooled SD was unavailable, the following 
formula was used: 
SDpooled = the square root of (SD1)2 + (SD2)2 
/2.23 The results of the meta-analyses were 
provided in MD and confidence interval (CI).

Evaluation of the certainty of the evidence
The certainty of the evidence was evalua-
ted with the Grading of Recommendations 
Assessment, Development and Evaluation 
(GRADE). The software GRADEpro was 
used. In each meta-analysis, the risk of bias, 
inconsistency, indirectness, imprecision, and 
publication bias were assessed. 

For each item the certainty of the evidence 
could be downgraded by one or two levels 
depending on the existence of serious or very 
serious concerns. For each meta-analysis, the 
number of studies incorporated, the study 
design, the number of participants in each 
group, and the effect were also assessed. The 
certainty of the evidence could range from 
very low to high.24
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RESULTS

Selection of studies
Six hundred and thirty-eight references were 
retrieved in the electronic search. From this 
total, nine studies were selected for evaluation 
of the text in its entirety. After reading the full 
texts, four studies25-28 were included in this 
systematic review and meta-analysis.  
Appendix 1 displays the list of the five exclu-
ded studies after assessment of the full texts 
and the reasons for exclusion. During the 
search, no study was identified throughout 
the references of the included articles or in 
any literature review retrieved. In Open Grey 
no additional reference was retrieved as well. 
Figure 1 displays a flow chart with all the steps 
of the systematic review and meta-analysis.

Characteristics of the studies
The characteristics of the four included stu-
dies25-28 are described in Table 1. Two studies25,26 
were conducted in the United States, one 
in Egypt,27 and the other in Yugoslavia.28 All 
included studies were published in English. 

In each study, the participants were distri-
buted into two groups: a group treated with 
membrane associated with bone grafting and 
a group treated with membrane exclusively. 
In all studies, 103 furcation defects were sub-
mitted to regenerative therapy.  
The follow-up time of the sample in the 
included studies was at least six months 
after the regenerative intervention. Three 
studies25-28 had a follow-up of six months, 
while in one study,  this time was six, nine, and 
twelve months.

In each study, participants were treated 
with a barrier membrane, which could be 

a vascularized marginal periosteal barrier 
membrane (MPM),27 a barrier of Goretex® pe-
riodontal material (PTF),28 a Guidor barrier,25 
and a graft/barrier of pure calcium sulfate.26 
Regarding bone grafting, three studies25-27 
used a demineralized freezedried bone al-
lograft (DFDBA), while a single study28 used 
granular porous hydroxyapatite (PHA) as 
bone grafting.

All studies had data on PD (probing depth). 
Three studies25,27,28 provided data on CAL (cli-
nical attachment level). Two studies included 
data on GR (gingival recession).

Outcomes
In general, three studies25,27,28 included 
demonstrated that the group with mem-
brane barrier associated with bone grafting 
had an improvement in at least one clinical 
parameter. Two studies25,26 showed that 
the reduction in PD among individuals who 
had the furcation defects treated with the 
membrane associated with the bone grafting 
was significantly higher than among those 
who had the furcation defects treated with 
the membrane exclusively. 

In two studies,27,28 no difference in relation 
to the reduction of PD between groups was 
observed. In relation to CAL, one study27 
demonstrated that the reduction of this pa-
rameter among individuals who had the 
furcation defects treated with membrane 
combined with bone grafting was signifi-
cantly higher than among individuals who had 
the furcation defects treated only with the 
membrane. In two studies,25,28 no difference 
between groups was observed. 
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Authors	 Country	 Follow-up	 Parameters	 Sample	 Groups	 Outcome
		  time	 evaluated 	 size (n)	

Lekovic	 Yugoslavia	 6 months	 PD, GR, CAL.	 30 furcation	 Group 1: Granular porous	 PD
et al. 				    defects	 hydroxyapatite + Barrier of	 G1: T0 = 6.80; T1= 2.8	
1990					     Gore-tex® periodontal ma-	 G2: T0 = 6.87; T1= 2.53
					     terial.	 G1 x G2 (T1): p > 0.05
					     Group 2: Barrier of Gore-	 GR
					     tex® periodontal material	 G1: T0 = 4.60; T1= 5.20
						      G2: T0 = 4.33; T1= 5.27
						      G1 x G2 (T1): p > 0.05
						      CAL
						      G1: T0 = 11.00; T1= 8.60
						      G2: T0 = 10.87; T1= 8.20
						      G1 x G2 (T1): p > 0.05

Luepke	 United	 6 months	 PD, GR, CAL	 28 furcation	 Group 1: Guidor® barrier	 PD	
et al. 	 States			   defects	 alone.	 G1: T0 = 5.07; T1= 3.70	
1997					     Group 2: Guidor® barrier 	 G2: T0 = 5.67; T1= 3.70
					     in combination with DFDBA.	 G1 x G2 (T1): p < 0.05
					     Demineralized Freeze-Dried	 GR
					     Bone Allograft.	 G1: T0 = 0.70; T1= 0.77
						      G2: T0 = 0.67; T1= 0.80
						      G1 x G2 (T1): p > 0.05
						      CAL
						      G1: T0 = 5.77; T1= 4.40
						      G2: T0 = 6.33; T1= 4.50
						      G1 x G2 (T1): p > 0.05

Maragos	 United	 6, 9 and 1	 PD	 25 furcation	 Group 1: graft/barrier of pure	 PD
et al. 	 States	 2 months		  defects	 calcium sulfate.	 G1 x G2 (T1): p < 0.01
2002					     Group 2: calcium sulfate +	 G1 x G2 (T2): p < 0.01
					     DFDBA.	 G1 x G2 (T3): p < 0.01
						      G2 showed better PD 
						      results in the evaluated 
						      times

Hazzaa,	 Egypt	 6 months	 PD, CAL	 20 furcation	 Group 1: Vascularized mar-	 PD
et al. 				    defects	 marginal periosteal barrier	 G1: T0 = 3.60; T1= 1.40
2015	 				    membrane;	 G2: T0 = 3.80; T1= 1.60
					     Group 2: Vascularized 	 G1 x G2 (T1): p > 0.05
					     marginal periosteal barrier 	 CAL
					     membrane + DFDBA	 G1: T0 = 3.80; T1= 1.30
						      G2: T0 = 4.00; T1= 1.00
						      G1 x G2 (T1): p < 0.05

Table 1: Impact of oral health on the quality of life of individuals with Sjogren’s Syndrome 

through Oral Health Impact Profile questionnaire

PD: Probing Depth. CAL: Clinical Attachment Level. GR: Gingival Recession. DFDBA: Demineralized Freeze-Dried Bone Allograft. 
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Figure 1.  Flowchart of the systematic review and meta-analysis depicting the search 

and the selection of the included articles.

Figure 2.  Meta-analysis comparing change in probing depth (PD) in cases treated 

with membrane and bone grafting and those treated with membrane only.
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Databases (n=6)
Registers (=638)

Records screened
(n=486)

Studies sought for retrieval
(n=0)

Studies assessed for eligibility
(n=9)

Studies included in review
(n=4)

Records excuded
(n=477)

Studies not retrieved
(n=0)

Studies excluded (n=5)
1. Study did not have a group with only 
membrane (n=2)
2. Case series (n=1)
3. In both group, the bone allograft was 
used (n=1)
4. Included class III furcation defects 
(n=1)

Records removed before acreening:
Duplicate records removed (n=152)
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Figure 3.  Meta-analysis comparing change in clinical attachment level (CAL) in cases treated 

with membrane and bone grafting and those treated with membrane only.

As regards GR, no difference between the 
group treated with membrane associated 
with bone grafting and the group treated with 
membrane exclusively was observed.25,28

Evaluation of the methodological quality of 
included studies
All studies included in the present systematic 
review and meta-analysis exhibited low risk 
of bias considering the critical appraisal tool 
used (Supplementary file 1). 
The main deficiency identified was the 
unbiased assessment of the study endpoint 
and the lost to follow up less than 5%.

Meta-analyses
Figure 2 and Figure 3 displays the results of the 
meta-analyses. In the meta-analysis with which 
PD was evaluated, data of three studies25,27,28 
were aggregated. The result demonstrated 
that the reduction in PD in lower molars of in-
dividuals treated with membrane associated 
with bone graf ting was significantly higher 
than in lower molars of individuals treated with 
membrane exclusively [MD = 0.41 (CI =0.24, 
0.57)]. The fixed effect model was employed 
(Figure 2). 

In the meta-analysis with which CAL was 
evaluated, data of three studies25,27,28 were 
aggregated. 
The result demonstrated that the impro-
vement in CAL in lower molars of indivi-
duals treated with membrane associa-ted 
with bone grafting was significantly higher 
than in lower molars of individuals treated 
with membrane exclusively [MD = 0.32 (CI 
= 0.09, 0.56)].  The fixed effect model was 
employed (Figure 3).

Evaluation of the certainty of the evidence
In the meta-analysis assessing PD and in the 
meta-analysis assessing CAL, the certainty of 
the evidence was very low. The main issues 
were very serious concerns regarding risk of 
bias and serious concerns regarding impre-
cision (Supplementary file 2).

DISCUSSION

The present systematic review and meta-
analysis compared the use of membrane 
associated with bone grafting and the use 
of membrane alone for treatment of Class 

159

Lima Costa Barcelos G, Carvalho Santos AC, Guimarães Abreu L, Andrade EJ & Esteves Lima RP
Ef ficacy of treatment of class II furcation lesions using membrane associated with bone graf ting in mandibular molars 

compared to membrane only: a systematic review and meta-analysis.
J Oral Res. 2023; 12(1): 152-167. https://doi.org/10.17126/joralres.2023.014



ISSN Print 0719-2460 - ISSN Online 0719-2479. Attribution 4.0 International (CC BY 4.0).  https://www.joralres.com/index.php/JOralRes/issue/archive © 2023

II furcation defects in mandibular molars. 
Satisfactory results in the treatment of Class II 
furcation involvement have been described in 
the literature for both techniques.29-32 

However, the current scientific evidence on the 
benefits of the association of bone graf ting 
with the membrane when compared to the use 
of the membrane alone has been a matter of 
debate.20,33 

Our results demonstrated that the treatment 
of Class II furcation defects in mandibular 
molars using membrane associated with 
bone grafting is significantly more effective in 
comparison with the sole use of membrane. 
A greater reduction in PD and a greater in-
sertion gain were observed when grafting and 
membrane were used. Similar results have 
been described in literature, corroborating 
the benefits of the association of grafting 
and membrane in the treatment of furcation 
defects.30,33 
Several treatment modalities for furcation 
lesions have been proposed, including sub-
gingival scaling, odontoplasty, tunneling, 
hemisection, and root resection.34 In a re-
trospective study with a 107-month follow-
up, non-surgical periodontal therapy and 
odontoplasty provided to teeth, for the most 
part, with Class I furcation defects a survival 
rate of 90.7%. 
Treatment with tunneling in teeth, most 
of them with Class III furcation defects, 
also resulted in high levels of survival rate 
(92.9%).35 Another retrospective study with 
a follow-up of 10 years demonstrated a sur-
vival rate of 93.1% for teeth with Class II and 
III furcation defects treated with rhizotomy 
or hemisection.36 A recent systematic review 

demonstrated that, in class II and III furcation 
defects, non-surgical periodontal treatment 
and open flap debridement can present 
similar results in dental survival rates as root 
amputation/resection, root separation or 
tunneling.7 
The study conducted by Eickholz et al.,37 de-
monstrated a 100% survival rate at 6 months 
for teeth with Class II furcation involvement 
submitted to GTR. GTR is more ef fective in 
Class II furcation defects in mandibular molars 
and, therefore, is ade-quately indicated in 
these cases.38 
It is important to emphasize that several fac-
tors, including the size of the root trunk, root 
conicity, and the divergence between roots 
must be carefully evaluated during treatment 
plan and definition of the prognosis.39 

Currently, polytetrafluoroethylene, enamel 
matrix derivative, and open-flap debride-
ment barriers are the most commonly used 
treatments in cases of class II furcation de-
fects, with no difference between them in 
terms of effectiveness.40 

A recent systematic review and meta-ana-
lysis demonstrated that regenerative surgery 
of class II furcation is superior to open flap 
debridement, resulting in benefits regarding 
furcation improvement (closure/conversion), 
horizontal and vertical attachment level gain 
as well as probing depth reduction.8 
The use of enamel matrix derived in the 
treatment of class II furcation defects does 
not seem to contribute to a clinical impro-
vement that justifies its use associated with 
the therapies/biomaterials.15 Despite the avai-
lability of different treatment modalities, 
furcation involvement is often a concern and 
is a complicating factor for the prognosis.41 
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A recent retrospective cohort study42 inclu-
ding 222 individuals with 1329 molars under 
a 10-year monitoring period in supportive 
periodontal care demonstrated that the 
risk of loss of molars with grade II furcation 
involvement is 2.63 times greater than molars 
without furcation involvement, while the risk 
of molars with grade III furcation involvement 
is 5.23 times greater. 

Extraction is also an option for teeth with 
furcation lesions and should be carefully 
evaluated taking factors, such as patient 
expectations, smoking, bone loss, and 
others into account.11,41 For those teeth that 
will inevitably be extracted, the placement 
of implants is an alternative strategy for 
rehabilitation with high chances of success 
and high survival rates.43 However, history 
of periodontitis is an important risk factor 
for peri-implantitis,44,45 a disease that has a 
complex approach, poor prognosis, increasing 
the risk of dental implant failure.46-48

Several materials have been used in GTR 
for the treatment of teeth with furca-tion 
involvement. The studies included in this 
systematic review and meta-analysis used 
different barrier materials, such as vascularized 
marginal periosteal barrier membrane, the 
barrier of Goretex® perio-dontal material,28 
Guidor® barrier,25 and barrier of pure calcium 
sulfate.26 
Resorbable and non-resorbable membranes, 
such as ex-panded polytetrafluoroethylene 
(e-PTFE) and highdensity polytetrafluoro-
ethylene (d-PTFE), are available as a barrier in 
the GTR technique. Resorbable membranes 
may be either animalderived and synthetic, 

made from organic aliphatic polymers (poly-
glycolide or polylactide)49

No significant dif-ferences between mem-
brane types have been observed for most 
clinical procedures.8 Factors, such as the na-
ture of the defect and the grafting material 
must be taken into account when the type of 
membrane is chosen.

Biofilm control is also an important fac-
tor that must be considered in periodontal 
surgical planning, including GTR.44 The 
presence of biofilm interferes with tissue 
healing, negatively impacting the results of 
the surgical procedure and, consequently, 
the prognosis.50 Therefore, biofilm control 
is essential for restoring or maintaining 
periodontal tissue health.4 Clinical studies 
that evaluate periodontal surgical proce-
dures should include and report data on 
biofilm control in the assessed sample. The 
assessment of this variable is fundamental in 
the interpretation of the results. 

Among the studies included in this systema-
tic review and meta-analysis, two studies25,28 
reported data on participants’ plaque index. 
No difference between groups at baseline 
for plaque index was observed. The small 
number of existing studies in the literature for 
inclusion and their reduced sample size are 
limitations of the present systematic review 
and meta-analysis. 

However, we emphasize the comprehensive 
search and the careful process for selection of 
articles, with well-defined inclusion criteria, 
the evaluation of only Class II furcation 
defects, and a minimum clinical follow-up 
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time of 6 months. In addition, all included 
studies had low risk of bias. The evaluation of 
scientific evidence regarding the treatment of 
furcation lesions is important, as it influences 
the prognosis and the elaboration of the 
treatment plan. 

Hypothesis
Treatment of Class II furcation defects in 
mandibular molars with membrane and bone 
graft has better clinical results than membrane 
alone, including greater reduction in probing 
depth and clinical attachment level. 

Critical Evaluation
The association of the bone graft to the 
membrane should be considered in the 
treatment of furcation defects, instead of 
using only the membrane.

CONCLUSION

Considering the limitations of the present 
systematic review and meta-analysis, the 
treatment of Class II furcation defects in 
mandibular molars with bone graft asso-
ciated with the membrane results in greater 
improvement of the clinical parameters PD 
and CAL, when compared to the treatment 
with membrane alone.

162

Lima Costa Barcelos G, Carvalho Santos AC, Guimarães Abreu L, Andrade EJ & Esteves Lima RP
Ef ficacy of treatment of class II furcation lesions using membrane associated with bone graf ting in mandibular molars 
compared to membrane only: a systematic review and meta-analysis.
J Oral Res. 2023; 12(1): 152-167. https://doi.org/10.17126/joralres.2023.014



ISSN Print 0719-2460 - ISSN Online 0719-2479. Attribution 4.0 International (CC BY 4.0).  https://www.joralres.com/index.php/JOralRes/issue/archive © 2023

CONFLICT OF INTERESTS
The authors declare that they have no conflicts 

of interest.

ETHICS APPROVAL
Not applicable.

FUNDING
This research did not receive any specific grant 

from funding agencies in the public, commercial, 

or not-for-profit sectors.

AUTHORS’ CONTRIBUTIONS
Barcelos G: Conceived the ideas; Collected 

the data.

Santos A: Conceived the ideas; Collected the 

data.

Esteves Lima R: Conceived the ideas; 

Collected the data.  

Barcelos G: Collected the data.

Esteves Lima R: Analysed the data; Did 

the meta-analysis data and all authors all 

authors wrote and approved the article.

Abreu L: Analysed the data; Did the meta-

analysis data and all authors all authors 

wrote and approved the article.

Andrade E: Analysed the data. 

ACKNOWLEDGEMENTS
None.

ORCID
Giovanna Lima Costa Barcelos

	 0000-0003-1152-4961

Alice Cecília Carvalho Santos

	 0000-0002-2224-4255

Lucas Guimarães Abreu

	 0000-0003-2258-8071

Ernesto Javier Andrade

	 0000-0002-9511-3678

Rafael Paschoal Esteves Lima

	 0000-0003-4343-3845

PUBLISHER’S NOTE
All statements expressed in this article are 

those of the authors alone and do not nece-

ssarily represent those of the publisher, 

editors, and reviewers.

COPYRIGHT
This is an open-access article distributed 

under the terms of the Creative Commons 

Attribution License (CC BY 4.0). The use, 

distribution or reproduction in other forums 

is permitted, provided the original author(s) 

and the copyright owner(s) are credited and 

that the original publication in this journal is 

cited, in accordance with accepted academic 

practice. No use, distribution or reproduction 

is permitted which does not comply with these 

terms. © 2023.

PEER REVIEW
This manuscript was evaluated by the editors 

of the journal and reviewed by at least two 

peers in a double-blind process.

PLAGIARISM SOFTWARE
This manuscript was analyzed by Turnitin’s 

Ouriginal plagiarism detector software. 

Analysis report of document ID:

 (f5c866d6d249c7944366eb50d2a1d7e79beb8f78)

ISSN Print 0719-2460 - ISSN Online 0719-2479.  
https://www.joralres.com/index.php/JOralRes/issue/
archive

163

Lima Costa Barcelos G, Carvalho Santos AC, Guimarães Abreu L, Andrade EJ & Esteves Lima RP
Ef ficacy of treatment of class II furcation lesions using membrane associated with bone graf ting in mandibular molars 

compared to membrane only: a systematic review and meta-analysis.
J Oral Res. 2023; 12(1): 152-167. https://doi.org/10.17126/joralres.2023.014



ISSN Print 0719-2460 - ISSN Online 0719-2479. Attribution 4.0 International (CC BY 4.0).  https://www.joralres.com/index.php/JOralRes/issue/archive © 2023

1.	 Kinane DF, Stathopoulou PG, Papapanou PN. Periodontal 
diseases. Nat Rev Dis Prim. 2017;3(1):17038.

2.	 Tonetti MS, Greenwell H, Kornman KS. Staging and 
grading of periodontitis: Framework and proposal of a 
new classification and case definition. J Clin Periodontol. 
2018;45(S20):S149–61.

3.	 Nibali L, Shemie M, Li G, Ting R, Asimakopoulou K, 
Barbagallo G, Lee R, Eickholz P, Kocher T, Walter C, 
Aimetti M, Rüdiger S. Periodontal furcation lesions: A 
survey of diagnosis and management by general dental 
practitioners. J Clin Periodontol. 2021;48(11):1441-1448. 
doi: 10.1111/jcpe.13543. Epub 2021 Sep 21. PMID: 34472119.

4.	 Lasserre JF, Brecx MC, Toma S. Oral Microbes, Biofilms 
and Their Role in Periodontal and Peri-Implant Diseases. 
Materials. 2018;11(10):1802.

5.	 Shrivastava D, Natoli V, Srivastava KC, Alzoubi IA, Nagy 
AI, Hamza MO, Al-Johani K, Alam MK, Khurshid Z. Novel 
Approach to Dental Biofilm Management through Guided 
Biofilm Therapy (GBT): A Review. Microorganisms. 
2021;9(9):1966. doi: 10.3390/microorganisms9091966. 
PMID: 34 576863; PMCID: PMC8468826.

6.	 Mensi M, Scotti E, Sordillo A, Agosti R, Calza S. Plaque 
disclosing agent as a guide for professional biofilm 
removal: A randomized controlled clinical trial. Int J Dent 
Hyg. 2020;18(3):285–94.

7.	 Dommisch H, Walter C, Dannewitz B, Eickholz P. Resective 
surgery for the treatment of furcation involvement: A 
systematic review. J Clin Periodontol. 2020;47(S2):375–91.

8.	 Jepsen S, Gennai S, Hirschfeld J, Kalemaj Z, Buti J, 
Graziani F. Regenerative surgical treatment of furcation 
defects: A systematic review and Bayesian network meta-
analysis of randomized clinical trials. J Clin Periodontol. 
2020;47(S2):352–74.

9.	 Dorj O, Lee WF, Salamanca E, Pan YH, Wu YF, Hsu YS, 
Lin JCY, Lin YD, Choy CS, Chang WJ. Guided Tissue 
Regeneration Treatment Yields Better Results in Class 
II Furcations in the Mandible Than in the Maxilla: A 
Retrospective Study. Int J Environ Res Public Health. 
2021;18(14):7447. doi: 10.3390/ijerph18147447. PMID: 
34299898; PMCID: PMC8303943.

10.	 Friedmann A, Stavropoulos A, Bilhan H. GTR Treatment in 
Furcation Grade II Periodontal Defects with the Recently 
Reintroduced Guidor PLA Matrix Barrier: A Case Series 
with Chronological Step-by-Step Illustrations. Case Rep 
Dent. 2020; 16(2020):8856049.

11.	 Seidel M, Borenius H, Schorr S, Christofzik D, Graetz C. 
Results of an experimental study of subgingival cleaning 
effectiveness in the furcation area. BMC Oral Health. 
2021;21(1):381.

12.	 Majzoub J, Salami A, Barootchi S, Tavelli L, Wang H-L, 
Chan H-L. Multivariate outcome evaluation of furcation-
involved molars treated with non-surgical mechanical 
therapy alone or combined with open flap debridement: 
A retrospective study. J Periodontol. 2022;93(5):673-686.

13.	 Bevilacqua L, Fonzar A, Olivier S, De Biasi M, Visintin M, 
Angerame D, Maglione M. Outcome of Different Surgical 
Approaches in the Treatment of Class II Furcation Defects 
in Mandibular Molars: a Randomized Clinical Trial. Int J 
Periodontics Restorative Dent. 2020;40(5):693-701.

14.	 Gill T, Bahal P, Nibali L. Furcation-involved molar 
teeth-part 2: management and prognosis. Br Dent J. 
2022;233(11):923-28.

15.	 Soares DM, de Melo JGA, Barboza CAG, Alves R de V. The 
use of enamel matrix derivative in the treatment of class 
II furcation defects: systematic review and meta-analysis. 
Aust Dent J. 2020;65(4):241–51.

16.	 Mocanu R, Martu S. Types of Barrier-Membrane in 
Periodontal Therapy of Guided Tissue Regeneration. 
Rom J Med Dent Educ. 2019;8(10):6–12.

17.	 Mansour AM, Yahia S, Elsayed HRH, El-Attar SAE, 
Grawish ME, El-Hawary YM, El-Sherbiny IM. Efficacy 
of biocompatible trilayers nanofibrous scaffold with/
without allogeneic adipose-derived stem cells on class 
II furcation defects of dogs’ model. Clin Oral Investig. 
2022;26(3):2537-2553. doi: 10.1007/s00784-021-04222-x. 
Epub 2021 Oct 18. PMID: 34661742.

18.	 Chaudhari A, Borse H, Mali A, Agrawal P, Landge N, 
Khadtare Y. Guide the tissues for periodontal regeneration 
(GTR): a review. Int J Curr Res. 2017;9(10):59269–78.

19.	 Tavelli L, Barootchi S, Rasperini G, Giannobile WV. 
Clinical and patient-reported outcomes of tissue 
engineering strategies for periodontal and peri-implant 
reconstruction. Periodontol 2000. 2023;91(1):217-269.

20.	 Swami RK, Kolte AP, Bodhare GH, Kolte RA. Bone 
replacement grafts with guided tissue regeneration in 
treatment of grade II furcation defects: a systematic 
review and meta-analysis. Clin Oral Investig. 
2021;25(3):807–21.

21.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann 
TC, Mulrow CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan 
SE, Chou R, Glanville J, Grimshaw JM, Hróbjartsson A, 
Lalu MM, Li T, Loder EW, Mayo-Wilson E, McDonald S, 
McGuinness LA, Stewart LA, Thomas J, Tricco AC, Welch 
VA, Whiting P, Moher D. The PRISMA 2020 statement: 
An updated guideline for reporting systematic reviews. 
J Clin Epidemiol. 2021;134:178-189. doi: 10.1016/j.jcli 
nepi.2021.03.001. Epub 2021 Mar 29. PMID: 33789819.

22.	 Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, 
Chipponi J. Methodological index for non-randomized 
studies (Minors): Development and validation of a new 
instrument. ANZ J Surg. 2003;73(9):712–6.

23.	 Cohen J. Statistical Power Analysis for the Behavioral 
Sciences. 2nd ed. Hillsdale: NJ Lawrence Erlbaum 
Associates; 1988.

24.	 Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J, 
Norris S, Falck-Ytter Y, Glasziou P, DeBeer H, Jaeschke 
R, Rind D, Meerpohl J, Dahm P, Schünemann HJ. GRADE 
guidelines: 1. Introduction-GRADE evidence profiles 
and summary of findings tables. J Clin Epidemiol. 
2011;64(4):383-94. doi: 10.1016/j.jclinepi.2010.04.026. 
Epub 2010 Dec 31. PMID: 21195583.

25.	 Luepke PG, Luepke PG MJT, Brunsvold MA, Luepke PG, 
Luepke PG MJT, Brunsvold MA. A clinical evaluation of 
a bioresorbable barrier with and without decalcified 
freeze-dried bone allograft in the treatment of molar 
furcations. J Clin Periodontol. 1997;24(6):440–6.

26.	 Maragos P, Bissada NF, Wang R, Cole BP. Comparison 
of Three Methods Using Calcium Sulfate as a Graft/
Barrier Material for the Treatment of Class II Mandibular 
Molar Furcation Defects. Int J Periodontics Restor Dent. 
2002;22(5):493–501.

REFERENCES.

164

Lima Costa Barcelos G, Carvalho Santos AC, Guimarães Abreu L, Andrade EJ & Esteves Lima RP
Ef ficacy of treatment of class II furcation lesions using membrane associated with bone graf ting in mandibular molars 
compared to membrane only: a systematic review and meta-analysis.
J Oral Res. 2023; 12(1): 152-167. https://doi.org/10.17126/joralres.2023.014



ISSN Print 0719-2460 - ISSN Online 0719-2479. Attribution 4.0 International (CC BY 4.0).  https://www.joralres.com/index.php/JOralRes/issue/archive © 2023

27.	 Hazzaa HH, El Adawy H, Magdi HM, Hazzaa HH EAH, 
Magdi HM. A Novel Surgical Approach for Treatment 
of Class II Furcation Defects Using Marginal Periosteal 
Membrane. J Int Acad Periodontol. 2015;17(1):20–31.

28.	 Lekovic V KEBCFaj, Danilovic V, Lekovic V, Kenney EB, 
Carranza FAJ, Danilovic V. Treatment of class II furcation 
defects using porous hydroxylapatite in conjunction with 
a polytetrafluoroethylene membrane. J Periodontol. 
1990 Sep;61(9):575–8.

29.	 Taheri M, Molla R, Radvar M, Sohrabi K, Najafi MH. An 
evaluation of bovine derived xenograft with and without 
a bioabsorbable collagen membrane in the treatment 
of mandibular Class II furcation defects. Aust Dent J. 
2009;54(3):220-7.

30.	 Kini V, Nayak DG, Uppoor AS. A Clinical Evaluation of 
Biphasic Calcium Phosphate Alloplast with and without 
a Flowable Bioabsorbable Guided Tissue Regeneration 
Barrier in the Treatment of Mandibular Molar Class II 
Furcation Defects. J Contemp Dent Pract. 2016;17(2):143-8. 
doi: 10.5005/jp-journals-10024-1817. PMID: 27207003.

31.	 Rani N, Kaushal S, Singh S, Nandlal, Khan MA, Pathak AK. 
Evaluation of the relative efficacy of autologous platelet-
rich fibrin membrane in combination with β-tricalcium 
phosphate (Septodont-resorbable tissue replacement)
TM alloplast versus β-TCP alloplast alone in the treatment 
of grade II furcation defects. Natl J Maxillofac Surg. 
2018;9(2):196–204.

32.	 Li F, Qiao J, Duan JY, Zhang Y, Wang XJ. Effect of 
concentrated growth factors combined with guided 
tissue regeneration in treatment of classII furcation 
involvements of mandibular molars. Beijing Da Xue Xue 
Bao. 2020;52(2):346–52.

33.	 Queiroz LA, Santamaria MP, Casati MZ, Ruiz KS, Nociti 
F Jr, Sallum AW, Sallum EA. Enamel matrix protein 
derivative and/or synthetic bone substitute for the 
treatment of mandibular class II buccal furcation defects. 
A 12-month randomized clinical trial. Clin Oral Investig. 
2016;20(7):1597-606. doi: 10.1007/s00784-015-1642-x. Epub 
2015 Nov 10. PMID: 26556577.

34.	 Rasperini G, Majzoub J, Tavelli L, Limiroli E, Katayama A, 
Barootchi S, Hill R, Wang HL. Management of Furcation-
Involved Molars: Recommendation for Treatment and 
Regeneration. Int J Periodontics Restorative Dent. 
2020;40(4):e137-e146. doi: 10.11607/prd.4341. PMID: 
32559031.

35.	 Dannewitz B, Krieger JK, Hüsing J, Eickholz P. Loss of 
molars in periodontally treated patients: A retrospective 
analysis five years or more after active periodontal 
treatment. J Clin Periodontol. 2006;33(1):53–61.

36.   Carnevale G, Pontoriero R, di Febo G. Long-term effects 
of root-resective therapy in furcation-involved molars. 
A 10-year longitudinal study. J Clin Periodontol. 
1998;25(3):209–14.

37.	 Eickholz P, Hausmann E. Evidence for healing of 
periodontal defects 5 years after conventional and 
regenerative therapy: digital subtraction and bone level 
measurements. J Clin Periodontol. 2002;29(10):922–8.

38.	 Majzoub J, Barootchi S, Tavelli L, Wang C-W, Travan 
S, Wang H-L. Treatment effect of guided tissue 
regeneration on the horizontal and vertical components 
of furcation defects: A retrospective study. J Periodontol. 
2020;91(9):1148–58.

39.	 Cattabriga M, Pedrazzoli V, Wilson TG. The conservative 
approach in the treatment of furcation lesions. 
Periodontol 2000. 2000;22(1):133–53.

40.	 Oliveira HFE, Verri F, Lemos CA, Cruz R, Batista VES, 
Pellizzer E, Santinoni C. Clinical Evidence for Treatment 
of Class II Periodontal Furcation Defects. Systematic 
Review and Meta-analysis. J Int Acad Periodontol. 
2020;22(3):117-128.

41.  Nibali L, Shemie M, Li G, Ting R, Asimakopoulou K, 
Barbagallo G, Lee R, Eickholz P, Kocher T, Walter C, 
Aimetti M, Rüdiger S. Periodontal furcation lesions: A 
survey of diagnosis and management by general dental 
practitioners. J Clin Periodontol. 2021;48(11):1441-1448. 
doi: 10.1111/jcpe.13543. Epub 2021 Sep 21. PMID: 34472119.

42	 Costa FO, Cortelli JR, Cortelli SC, Costa AA, Esteves Lima 
RP, Costa AM, Pereira GHM, Cota LOM. The loss of molars 
in supportive periodontal care: A 10-year follow-up for 
tooth- and patient-related factors. J Clin Periodontol. 
2022;49(3):292-300.

43.	 Bandeira de Almeida A, Prado Maia L, Demoner Ramos 
U, Luís Scombatti de Souza S, Bazan Palioto D. Success, 
survival and failure rates of dental implants: a cross-
sectional study. J Oral Sci Rehabil J Oral Sci Rehabil J Oral 
Sci Rehabil. 2017;243(2):24–31.

44	 Ferreira SD, Martins CC, Amaral SA, Vieira TR, 
Albuquerque BN, Cota LOM, Esteves Lima RP, Costa 
FO. Periodontitis as a risk factor for peri-implantitis: 
Systematic review and meta-analysis of observational 
studies. J Dent. 2018;79:1-10.

45.  Dreyer H, Grischke J, Tiede C, Eberhard J, Schweitzer 
A, Toikkanen SE, Glöckner S, Krause G, Stiesch M. 
Epidemiology and risk factors of peri-implantitis: A 
systematic review. J Periodontal Res. 2018;53(5):657-681. 
doi: 10.1111/jre.12562. Epub 2018 Jun 7. PMID: 29882313.

46.	 Schwarz F, Derks J, Monje A, Wang H-L. Peri-im-plantitis. 
J Clin Periodontol. 2018;45(S20):S246–66.

47.  Derks J, Ichioka Y, Dionigi C, Trullenque-Eriksson A, 
Berglundh J, Tomasi C, Graziani F. Prevention and 
management of peri-implant mucositis and peri-
implantitis: A systematic review of outcome measures 
used in clinical studies in the last 10 years. J Clin 
Periodontol. 2023;50(S25):55-66.

48.  Donos N, Calciolari E, Ghuman M, Baccini M, Sousa 
V, Nibali L. The efficacy of bone reconstructive 
therapies in the management of peri-implantitis. A 
systematic review and meta-analysis. J Clin Periodontol. 
2023;50(S26):285-316.

49. Reddy MSB, Ponnamma D, Choudhary R, Sadasivuni KK. A 
comparative review of natural and synthetic biopolymer 
composite scaffolds. Polymers. 2021;13(7):1105.

50.  Darveau RP, Curtis MA. Oral biofilms revisited: A novel 
host tissue of bacteriological origin. Periodontol 2000. 
2021;86(1):8–13.

165

Lima Costa Barcelos G, Carvalho Santos AC, Guimarães Abreu L, Andrade EJ & Esteves Lima RP
Ef ficacy of treatment of class II furcation lesions using membrane associated with bone graf ting in mandibular molars 

compared to membrane only: a systematic review and meta-analysis.
J Oral Res. 2023; 12(1): 152-167. https://doi.org/10.17126/joralres.2023.014



ISSN Print 0719-2460 - ISSN Online 0719-2479. Attribution 4.0 International (CC BY 4.0).  https://www.joralres.com/index.php/JOralRes/issue/archive © 2023

Appendix 1 – Studies excluded after full text analysis and reasons for exclusion.
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CALONGNE, K. B. et al. 	 Case series.
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Class II furcations. A case series. Journal of periodontology, v. 72, 

n. 10, p. 1451–1459, out. 2001. 	

SCOTT, T. A. et al. 	 In both groups bone allograft (DFDBA) was used.

Comparison of Bioabsorbable Laminar Bone Membrane and Non-

Resorbable ePTFE Membrane in Mandibular Furcations. Journal of 

Periodontology, v. 68, n. 7, p. 679–686, 1997. 	

ANDEREGG, C. R. et al. 	 Included Class III furcation defects.

Clinical evaluation of the use of decalcified freeze-dried bone allo-

graft with guided tissue regeneration in the treatment of molar fur-

cation invasions. Journal of periodontology, v. 62, n. 4, p. 264–268, 

1991. 	

AGARWAL, A. et al. 	 Sample with both groups treated with bone grafting

Platelet-rich fibrin in combination with decalcified freeze-dried bone 	 (PRF and DFDBA). 

allograft for the management of mandibular degree II furcation de-

fect: A randomised controlled clinical trial. Singapore dental journal, 

v. 39, n. 1, p. 33–40, 2019.	
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Appendix 2 – Risk of bias assessment of studies according to the Methodological Index 

for Non-Randomized Studies (MINORS).

	 Lekovic	 Luepke	 Maragos	 Hazza

	 et al. 1990	 et al. 1997	 et al. 2002	 et al. 2015

1. A clearly stated aim	 2	 2	 2	 2

2. Inclusion of consecutive patients	 1	 0	 2	 2

3. Prospective collection of data	 2	 2	 2	 2

4. Endpoints appropriate to the aim of the study	 2	 2	 2	 2

5. Unbiased assessment of the study endpoint	 1	 0	 0	 2

6. Follow-up period appropriate to the aim of the study	 2	 2	 2	 2

7. Loss to follow up less than 5%	 1	 0	 0	 2

8. Prospective calculation of the study size	 1	 2	 2	 2

TOTAL	 12	 10	 12	 16
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