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RESUMO

O objetivo de este estudo foi realizar uma revisao sistematica integrativa da literatura
sobre a adaptacdo marginal do Biodentine e MTA como materiais de obturacao
retrograda em endodontia. Foi realizado uma pesquisa electronica na PUBMED com
uma combinacdo dos seguintes termos: MTA, Biodentine, calcium silicate, root-end
filling materials, marginal adaptation. De 74 publicagdes, foram consideradas 19 como
relevantes para este estudo. A maioria dos artigos comparam diferentes marcas e tipos
do MTA, sendo que nao se encontram diferengas significativas entre elas em alguns
deles. O Biodentine tem melhores caracteristicas fisicas tais como o tamanho da
particula e a densidade/porosidade do material. A maioria dos artigos concluem que nado
ha diferenga significativa entre a adaptagdao marginal do Biodentine e MTA. Falta
informagao sobre se a sangue afeta a adaptagdao marginal dos materiais. Conclui-se
também que o uso de acido fosfdrico sé afeta o Gray-MTA e a utilizagdao do laser Nd:YAG
na preparagao retréograda nao afeta a adaptagcdo dimensional do material.
Relativamente a informag¢ao sobre adaptagdo marginal do Biodentine, esta é

insuficiente e sdo necessarios mais estudos para uma melhor conclusao.

Palavras chave: MTA, Biodentine, calcium silicate, root-end filling materials, marginal

adaptation.
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ABSTRACT

This study aimed to conduct an integrative review of literature of marginal adaptation
of Biodentine and Mineral Trioxide Aggregate (MTA) as root-end filling material in
endodontics. It was done an electronic search through PUBMED using a combination of
the following terms: MTA, Biodentine, calcium silicate, root-end filling materials and
marginal adaptation. From 74 papers 19 were considerated relevant to this study. Most
articles compare different brands and types of MTA, although no significative
differences were detected in some of them. Biodentine has better physical
characteristics such as particle size and material density/porosity. Most articles
conclude that there is no significant difference between the marginal adaptation of
Biodentine and MTA. There is a lack of information on whether blood affects marginal
adaptation of materials. It is also concluded that the use of phosphoric acid only affects
Gray-MTA and the use of the Nd: YAG laser in retrograde preparation does not affect
the dimensional adaptation of the material. Regarding the information on marginal
adaptation of Biodentine, it is insufficient and needs more studies for a better

conclusion.

Keywords: MTA, Biodentine, calcium silicate, root-end filling materials, marginal

adaptation.
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1. INTRODUCTION
Endodontic retreatment usually results successful, but when non-surgical attempts are
contraindicated or showed to be unsuccessful surgical endodontic with apical resection

and root-end filling material is needed to save the tooth and heal the periapical tissues.

(1)

After a long time of using Amalgam as root-end filling material now is know some
drawbacks for instance the lack of adhesiveness, microleakage, presence of Mercury,
moisture sensitivity and the need for an undercut in the preparation. This lead to the
development of new materials as Glass lonomer Cement (GIC), Composites, Super EBA,
Gutta-Percha and now lastly MTA and Biodentine, both tricalcium silicate based which

are the most commons materials for root-end fillings. (1)(2)

MTA was introduced in the early 1990s by Torabinejad and since then it gained
popularity and become the gold standard because its biocompatibility, good chemical
and physical properties. However, the difficult handling and the long setting play a
negative role in a moist surgical site. Then recently in 2009 Biodentine become
commercial and firstly denominated as “dentine replacement”. It has a very wide

applications in dentistry one of them as root-end filling material. (3)(4)(5)

The sealing ability of the root-end filling material will define the success of the
endodontic surgery and there are many methodologies to evaluate it. Indirectly
marginal adaptation can assess that as an alternative methodology, the presence of gaps

between the material and dentinal walls may affect the leakage. (3)

The purpose of this review is to evaluate the marginal adaptation of MTA and Biodentine

as root-end filling materials in endodontics in most recent studies.
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2. OBIJETIVE:
The aim of this study is to perform an integrative systematic review on the marginal

adaptation of Biodentine and MTA as root-end filling materials in endodontics.

3. METHODS

A bibliographical search was carried out on MEDLINE/PubMed (via National Library of
Medicine) in 20 of December of 2019 using the following search terms: “MTA” OR
“Biodentine” OR “Calcium Silicate” OR “Root-end filling materials” AND “Marginal
adaptation”. Also, a manual search was performed considering the references within
the selected articles. The eligibility inclusion criteria used for article searches were:
meta-analyses; randomized controlled trials; prospective cohort studies; and articles
and reviews written in English reporting on marginal adaptation of Biodentine® and MTA
as root-end filling materials in endodontics. Articles related to cervical or coronal
restorations, related to apical plugs or related to perforations were excluded. On the
title and abstract, the evaluation of the potentially relevant articles was accomplished
independently by two of the authors independently (Dante Romero, A. Melo-Ferraz).
Selected articles were individually read and analyzed considering the purpose of this
study. The retrieved variables considered for this review were: authors’s names; jornal;
publication year, surface analyzed; root-end filling material; method of evaluation;

variables, results, main findings.

4. RESULTS

A bibliographical research was performed and identified 74 articles as show in Fig.1; 53
articles were excluded after reading the title and abstract because they did not meet
the inclusion criteria. The remaining 21 articles were relevant and they were evaluated
with full text reading and 2 of them were excluded, 19 articles were potentially relevant

and were included.
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Different methodologies were used for marginal adaptation analysis. From the 19
articles, 12 (63,18%) used only Scanning Electron Microscopy (SEM)(1,6-16), 1 used
stereomicroscopy (5,26%)(17), 1 Confocal Laser Scanning Microscope (5,26%)(2), 3
Micro-CT (15,78%)(18-20) , 1 Micro-CT and SEM (5,26%)(21) and 1 used a profilometer
and SEM (5,26%)(22)

There are some studies that compares different brands and types of MTA where is
concluded that there are not significant differences between them; for instance, BioMTA
that was manufactured in Korea has two types but shows not differences against White
ProRoot MTA. (9) In the other hand Sue Youn Jim compares and concludes that ProRoot

MTA was found with the greatest gap against MTA Angelus and Endocem Angelus (18).

One article compares different root-end filling materials concluded that Biodentine
showed the best marginal adaptation (2); meanwhile other article concludes the
opposite where Biodentine showed that worse marginal adaptation comparing with

MTA. (11)

Another variable was evaluated as blood exposure, one article concludes that there is
not difference between blood exposure and normal saline exposure in marginal
adaptation of MTA and Biodentine. Moreover, other article concludes there is a negative

effect in marginal adaptation because the presence of blood.(12,15)

One article compared marginal adaptation etching and non-etching with phosphoric
acid after and before retrograde obturation and concludes that there is a significative
difference just in Gray MTA. (21) Other authors found out that there is no marginal
adaptation’s significant differences in etching or not etching with EDTA 17% in
retrograde or orthograde obturation, also other authors compared the mode of

visualization (direct vision or optical microscope) and used of Nd:YAG laser in apical
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preparation, and the results showed there’s no significant differences in marginal
adaptation. (10)
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Table 1: Descriptive data of included studies

Author(s)/year Journal Surface analyzed Root-end filling Method of evaluation Variable Results (Gap) um Main findings
publised material(s)
Akash Kumar Journal of Longitudinal: ProRoot Gray MTA,  SEM (100X and 400X) ProRoot GMTA There is no significant
Baranwal et al. Conservative Length ProRoot White - Length: 414 ym differences.
(2015)(6) Dentistry width MTA and Portland Stored at 100% - Width: 19,54um
cement humidity - 24h ProRoot WMTA
- Length: 645,46pm
- Width: 15,88um
Portland cement

- Length: 608,54um

- Width: 26,00um
Abdollah Journal of Transversal and ProRoot White SEM ProRoot WMTA There is not significant
Ghorbanzadeh et  Dentistry Longitudinal MTA (WMTA), Incubation in - Transversal: 1,14(+1,35) pum differences.

al. (2014)(9)

BioMTA (OrthoMTA
and RetroMTA)

Phosphate buffer
saline (PBS) 1 week
and 2 months

Stored 100%
humidity - 1week

Resin replicas
Ultrasonic tips

- Longitudinal: 0,83 (+1,35) pm
OrthoMTA

- Transversal: 1,60(+1,59) pm

- Longitudinal: 1,35 (+2,13) pm
RetroMTA

- Transversal: 1,1(+1,17) pm

- Longitudinal: 0,50 (+0,72) um
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Pablo Amoroso Original
Silva et al. (2014) Research
(17) Endodontics

Livia Soares Photomedicin

Zerbitani et al. e and Laser
(2012)(10) Surgery
Saravanapriyan Journal of
Soundappan etal  Dentistry
(2014)(11)

Transversal (1 and
2mm)

Transversal,
longitudinal

Transversal (1 and
2mm from apex)

$26, MBPc, MTA
Angelus, Portland
cement and
Zirconium oxide

MTA

ProRoot MTA,
Biodentine and IRM

Stereo-microscope
(50X)

Stored at 100%

humidity — 24h

SEM (1000X)

Ultrasonic tips

SEM (1000X)
Ultrasonic tips

Stored at 95%
Humidity — 5 days

Nd:YAG
laser

Percentages of gaps at 1 mm:
S26: 4,31(+2,73)%

MBPc: 4,66(13,69)%

MTA Angelus: 6,72(+3,74)%
PC/0Z: 4,59(+2,35)%

PC/CT: 6,19(%4,57)%

Percentages of gaps at 2 mm:
S26: 7,88(+2,62)%

MBPc: 7,83 (+4,77)%

MTA Angelus: 9,84(+4,84)%
PC/0Z: 3,08(+2,42)%

PC/CT: 4,65(%2,24)%

MTA Angelus
- Transversal: 2,66(+1,56) um
- Longitudinal: 4,20 (+1,28) um
MTA Angelus+ Nd:YAG laser
- Transversal: 12,07(+1,37) pm
- Longitudinal: 4,97(+0,88) pm

ProRootMTA
- At Imm: 0,847(£0,298) um
- At 2mm: 0,738(+0,466) pm
Biodentine
- At Imm: 1,345(%0,717) pm
- At 2mm: 1,489(%0,459) um
IRM
- At Imm: 0,689(+0,699) um
- At 2mm: 1,362 (£0,425) pm

PC/OZ and PC/CT
showed better
adaptation than MTA
at 2mm from apex.

No Significant
differences between
MTA Angelus and
MTA Angelus +
Nd:YAG laser.

IRM and MTA showed
beter marginal
adaptation than
Biodentine.



Ravichandra PV
et al. (2014)(2)

Behnam Bolhari
et al (2015) (12)

SueYoun Kim et
al. (2018)(18)
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Journal of
Clinical and
Diagnostic
Research

Journal of
Dentistry

Transversal

Transversal

Basic Research  Percentage of

- Technology

volume of the gap

ProRooT MTA
(WMTA),
Biodentine and
Glass lonomer
cement (GIC).

ProRoot MTA,
Calcium enriched
mixture (CEM),
Biodentine and
BioAggregate

ProRoot MTA, MTA
Angelus, Endocem
MTA and RetroMTA

Confocal Laser
Scanning Microscope
(10X) Gap area
measured a software
programme (Leica)

Ultrasonic tips

Stored in 100%
humidity - 1week
Immersed in
Rhodamine B dye

SEM (X200)
Ultrasonic tips
Resin replicas

Teeth stored in 100%
humidity (96 hours)

Micro-CT
Apicoectomy done
under dental
microscope

At >95% humidity - 7
days

Presence of
blood

Normal
saline

Gap area:

WMTA: 22300,97(+3068) um?
Biodentine: 11143,42(+967,75) um?

GIC:

33388,17(+12155,903) pm?

Biodentine/NS: 0,50(£0,58) um
Biodentine/B: 1,58(+1,73) um CEM/NS:

1,13 (£0,78) um

CEM/B: 1,36(+1,17) um

BioA/NS: 0,66(1,11) um

BioA/B: 0,53(+0,88) um

ProRoot MTA/NS: 0,81(+1,14) um
ProRoot MTA/B: 1,36(%1,37) um

ProRoot MTA:
0,00472(+0,0110)%
MTA Angelus:
0,00134%(+0,0049)%
Endocem MTA:
0,00014%(+0,0023)%
RetroMTA:
0,00071%(+0,0159)%

Biodentine showed the
best marginal
adaptation

There is not significant
differences.

ProRoot MTA showed
the worse adaptation



Fatemeh Mokhtari
et al (2015)(13)

Sirisha Gundam
et al. (2014)(14)

Khalid Al-Fouzan
et al. (2012)(21)
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Journal of
International
Oral Health

Journal of
conservative
Denstistry

International
Journal of Oral
Science

Transversal (Imm)

Transversal (2mm)

Volume, Transversal
(axial) and
Longitudinal (sagittal)

Cold Ceramic and
ProRoot MTA

MTA Angelus, GIC
and IRM

ProRoot WMTA,
GMTA, etched
WMTA, etched
GMTA

SEM

Stored at 100%
humidity for 5 days
SEM (2000X)

Stored at humidity
100% for 12h

17% EDTA for smear
layer removal
Ultrasonic tips

Micro-CT and SEM Etched with
(50X, 201X, 250X and  phosphoric
4000X) acid.

Ultrasonic tips

Cold Ceramic: 5,17(+2,01) um
ProRoot MTA: 6,78(+2,78) um

MTA Angelus: 0,72(+0,438) um
GIC: 1,778(£0,69) um
IRM: 0,80(+0,51) pum

Volume GAP

ProRoot WMTA: 0,0059(+0,002) mm?
GMTA: 0,053(+0,002) mm?
EWMTA: 0,0036(+0,001) mm?
EGMTA 0,0071(+0,004) mm?3

Axial GAP

ProRoot WMTA: 298,5(+11,02)um
GMTA: 210,7(%£12,46) um
EWMTA: 203,2(£9,56) um

EGMTA: 162, 3(+8,71) um

Sagittal GAP

ProRoot WMTA: 594,5(+12,12) um
GMTA: 910,7(%26,2) um

EWMTA: 543,1(+£15,33) um
EGMTA: 492,3(£13,8) um

There is not significant
differences.

MTA showed better
and significative
marginal adaptation
than GIC

Gap significant
differences were found
between GMTA and
etched GMTA



Amin Salem Journal of
Milani (2013)(15) Dental
Research,
Dental Clinics,
Dental
Prospects
Helder Fernandes  Iranian
Oliveira et al. Endodontic
(2013)(16) Journal
Amany E.Badr Basic Research
(2010)(1) - Technology
Khalid Al fouzan  Journal of
et al. (2015)(19) Conservative
Dentistry
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Transversal
(Quantitative)

Qualitative

Qualitative

Longitudinal

Volume

MTA Angelus

IRM, amalgam,
ProRoot MTA,
Super-EBA and
Epiphany/Resilon
Bone cement, Gray
ProRoot MTA and
Amalgam

MTA

SEM (20X) Exposure:

Incubated 100% for 2 -Blood

days -Synthetic
Tissue Fluid

Ultrasonic tips (STF)

SEM 100X and 500X

Ultrasonic tips

SEM 75X and 50X

Sample dehydrated

in a gradient series of

aqueous ethanol

(30%, 50%, 70%, 90%

and 100%)

Micro-CT. Apical
obturation

Ultrasonic tips (Ortograde/
Retrograde)
Etched with
EDTA 17%

Quantitative:
AMTA-Blood exposed: 19,8(+10,1)um
AMTA-STF exposed: 4,5(%3,3)um

Qualitative

45.5% of the sample blood exposed
have a perimeter gap more than % but
less than % of the cavity margin.

72,7% of the sample STF exposed have
less or equal to % of the cavity margin.

Based on SEM images, there is not
significant difference in marginal
adaptation comparing ProRoot MTA

with the others root-end filling materials

Amalgam: 3,48(+0,38) um
GMTA: 1,59 (+0,61) um
Bone cement: 1,47(+0,83) um

Retrograde MTA (RMTA): 0,224(+0,17)
mm3

Orthograde MTA (OMTA):

0,266(+0,23) mm3

Etched Retrograde MTA (ERMTA): 0,165
(+0,165) mm?3

Etched Orthograde MTA (EOMTA): 0,218

(+0,292) mm?3

Presence of blood have
a negative effect on
marginal adaptation of
MTA

There is not significant
differences.

GMTA showed better
and significative than
amalgam

There is not significant
differences.



Noushin
Shokouhinejad et
al. (2014)(7)

Vladimir
Biocanin et al.
(2018)(20)

M. F. Munhoz et
al. (2011) (22)

Bolla Nagesh et
al. (2016)(8)
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Iranian Transversal and
Endodontic longitudinal
Journal

Basic Research Volume
Technology

International
Endodontic
Journal

Area and Depth

Journal Of
conservative
dentistry

Longitudinal

White ProRoot
MTA and
Endosequence Root
Repair Material
(Putty and Paste)

Biodentine, BioMTA

and FUJI XI (GIC)

Sealer 26 and MTA
Angelus White

Endosequence and
MTA

SEM
Ultrasonic tips

Stored in PBS—1
week

Resin replicas

Micro-CT Simulated
body fluid

Ultrasonic tips (SBF)
exposure for

Stored in SBF — 4 4 weeks.

weeks

SEM (50X- 150X)

and Profilometer

Placed under optical

microscope

Stored at 95%

humidity — 36h

SEM Carboymethi
1 chitosan
Chitosan

Transversal:

MTA: 6,40(+3,45)um

ERRM putty: 2,73 (+1,67) um
ERRM paste: 0,80 (+0,54) um

Longitudinal:

MTA: 2,10(+1,28) um

ERRM putty: 2,83 (+1,16) um
ERRM paste: 8,80 (+1,82) um
Before SBF

Biodentine: 0,01 (+0,03) mm?
GIC: 0,09 (+0,05) mm3
BoiMTA: 0,07 (+0,01) mm?

After SBF

Biodentine: 0,01 (+0,02) mm?
GIC: 0,04 (+0,06) mm?
BioMTA: 0,08 (+0,06) mm?

Area(media):

MTA/direct vision: 408,13 mm?
MTA/OM: 407,60 mm?
Sealer26/direct vision: 1164,90 mm?
Sealer26/0M: 1759, 90 mm?

Depth

MTA/direct vision: 19,05 (£9,62) um
MTA/OM: 14,57 (+1,66) um
Sealer26/direct vision: 27,46(+6,38) um
Sealer26/0M: 27,46(+6,38) um

Chitosan EndoSequence: 1,81(+0,02) um
Chitosan MTA: 2,60(+0,01) um

CMC EndoSequence: 1,40(1+0,24) um
CMC MTA: 2,16(+0,27) um

MTA showed better
marginal adaptation
than ERRM paste.

There is not significant
differences

There is not significant
differences.

Endosequence showed
better marginal
adaptation against
MTA

10
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5. DISCUSSION
APICOECTOMY

Surgical endodontics is an option when is difficult or impossible to access to clean and
shape the root canal system or if there was not any recovery in periapical tissues that

couldn’t be resolved by a non-surgical treatment (6).

The primary objective of apicoectomy is to treat periapical inflammation by generally
removing the cause, generally an infection, and to seal the affected area after cutting
3mm of the root-end and fill with reduces 98% of ramifications and 93% of the lateral
canals, which sometimes are responsible of endodontic failure.(10)(11) Where the roll

of the material is to prevent the movement or diffusion of bacterial products. (2)

Ultrasonic tips were reported to minimize the perforation risk having better control and
ability to stay centered in the canal. Also diamond coated ultrasonic tips reduces the

chance for microcracks formation.(10,11)

The SEM analysis was the most common technique used in most of the papers reviewed.
(1,6-16,21,22). Good resolution and high magnification are the main reasons for its
popularity of this type of analysis; However, the results may be affected by the SEM
preparation because of the dehydration and evaporation of the coating process as
microcracks and separation of the filling materials. A solution for this problem was the

replication technique by some included studies. (12)

MTA

MTA is a remarkable biocompatible material pioneered by Dr. Mahmoud Torabinejad.
Is a mixture of three powder ingredients: Portland cement (75%), bismuth oxide (20%)
and gypsum (5%). According to the patent, around 70-95% of MTA is calcium oxide and

silicone oxide, around of 68% of Portland cement is tricalcium silicate. (23)

During the hydration reaction, it’s form a calcium hydroxide and calcium silicate gel from

tricalcium silicate and dicalcium silicate creating an alkaline pH and producing crystals

11
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of hydroxyapatite. The calcium ions leach through dentinal tubules and the
concentration will increase with time as the material cures. Also the density/porosity of
MTA is estimated 1,882 g/cm?® and a compressive strength of 51, 22 (+18,92) Mpa. (23)
(24) (25)

BIODENTINE

Biodentine is basically a tricalcium silicate (3Ca0.Si0O3) based material as MTA, which is
presented in a capsule form where is in its ideal ratio of powder and liquid. The powder
compounds are 80.1% of tricalcium silicate, 14,9% of calcium carbonate, 5% of zirconium
oxide and the liquid contains calcium chloride that works as a hydrosoluble catalyzer.
The initial setting time of Biodentine is around 6 minutes and the final setting time is
estimated 10,1 minutes and it has a density of 2,260 g/cm3. (23) (24) Grech L et al.,
studied the physical properties of Biodentine, and published that at the first 24™ hour
the compressive strength reach’s to 200MPa and at 1 month it equalizes the
compressive strength of natural dentine (297-300 Mpa). (23)(26) The principal
characteristics that some authors highlight are its nice handling and short setting time

which MTA haven’t. (2)

MARGINAL ADAPTATION

The most common method to calculate the gap between dentine walls and root-end
filling material is by SEM, in this study about 76% of papers selected used this method.
In addition, Soundappan et al. highlight that the longitudinal sectioning might create
fake gaps and the resin replica technique would not be useful to avoid them. The author
recommends that it’s not necessary to create resin replicas to evaluate the gap. (11)
Also Have been shown that percentage of voids have no direct relationship to leakage.

(17) But may be an indirect correlation with sealing ability of retro-filling materials. (11)
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The hardness and retention to dentinal walls depend on water/powder ratio,
temperature, humidity and the quantity of trapped air in the mixture. The marginal

adaptation to dentin also is affected by the size of the particle. (17)

MARGINAL ADAPTATION OF BIODENTINE AND MTA

Comparing the size of the particles between Biodentine and the different brands of
MTA, Biodentine have smaller size less than 100 um, and MTA is estimated 1.5-160 um,.
(27)(28) The voids are related to marginal adaptation and porosity of the material,
according to Camilleri J et al. de density is bigger in Biodentine than MTA, that means

that ther is less space between particles than in MTA. (24)

Most of the articles found there’s no significant differences between MTA and other
brands and/or types of MTA and different root-end filling materials like Calcium
enriched mixture (CEM), Bioaggregate (BioA), Super EBA, Epiphany/Resilon and
Amalgam, (6,7,12,13,17,19,27,28) A small group of articles showed that there were
materials with better adaptation against MTA, like Portand cement with zirconium oxide

and Endosequence Root Repair Material (ERRM). (8,17)

Two different studies compared MTA against Biodentine, showed that there was no
significant differences in gaps evaluated, this could be explained for the similar
characteristics that these materials have. (12,20) However one article showed that MTA
had better marginal adaptation than Biodentine, this can be explained for the different
methodologies of the studies, in this last one study, the samples were sectioned at 1 and
2mm from apical, this could lead some microcracks and that could create fake voids,
because at Imm there weren’t differences, and at 2mm were; another observation was
the percentage of humidity where the samples were stored after apicoectomy and
filling, It was the only article which the samples were stored at 95% of humidity, while
in the other articles the samples were stored at 100%. (11) Ravichandra (2014) found
Biodentine had better marginal adaptation than MTA, the reason might be the better
properties of handling, setting time and density of Biodentine, also this study used a
digital program that assess the gap area so it gives more information of the surface

evaluated. (2)
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Blood exposure was measured recently in two articles, one of them showed that there’s
no significative difference between the root-end filling materials evaluated (ProRoot
MTA and Biodentine) in terms of marginal adaptation and presence of blood.(12) And
the other article was found that there’s a significative difference that confirm the
negative effect of blood presence in the marginal adaptation of MTA.(15) This results
can be explained by the strong differences of both methodologies, the different
perspectives of how evaluate the marginal adaptation and the way how the variable
blood was managed in each study. Behnam did an study where the exposition of blood
was mediated by contact with a cotton pellet after filling, and a SEM analysis where the
information is recompiled by the largest gap found in samples, while Salem did cover
the tooth after and before de filling exposing the internal canals to blood and also did a
SEM analysis with the maximal gap width and a qualitative analysis which evaluate the

totality of the gap perimeter. (12,16)

Apparently the use of Nd:YAG laser do make dentinal walls more regular and
homogeneous but it seems to affect marginal adaptation, the group with MTA retro-
filling and no Nd:YAG laser show best adaptation but statistically with no significative

differences. (10)

6. CONCLUSION
There is recently not enough investigation about marginal adaption of Biodentine,
most of articles that evaluates Biodentine against MTA uses different methodologies
and gives different results. Might be better to use a methodology that evaluates the
gap volume like a micro CT which is less invasive, avoid the formation of fake gaps and

gives the totality information of the gap.
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