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EDITORIAL
The need for multidisciplinarity in modern dentistry
Mircea Suciu1
Editor-in-Chief
1
University of Medicine and Pharmacy of Tirgu Mures, Romania

It is a privilege to introduce to you Acta
Stomatologica Marisiensis Journal a new
international journal under the authority of
University of Medicine and Pharmacy of Tirgu
Mures whose purpose is to promote the topical
issues of modern dentistry.
ASMJ wants a multidisciplinary journal that
publishes high quality articles in all areas of
dentistry, covering a complex area, from
cariology to orthodontics, implant dentistry or
nanotechnology and medical bioengineering.
A top priority and topical issue for all
medical fields is to look at the human body as
a unitary complex of biological systems that
depend on each other and which are regulated
by intrinsic neuroendocrine mechanisms and
function as a whole as a computer to maintain
the human body's homeostasis [1].
This requires a multidisciplinary approach
and thinking for any disease and supports the
detection of risk factors with pathogenic
potential, capable of generating the appearance
of morbid entities of the stomatognomic
ensemble that is manifested by polymorphism,
often placing physicians in difficulty in
formulating correct diagnoses. These are
clearly necessary to establish a proper
treatment for each patient.
This approach to dental medicine opens the
way
for
elaborate
interdisciplinary
collaborations when dealing with a complex
oral rehabilitation of clinical cases.
The major objective of oral rehabilitation is
the complete and complex approach of
patients based on a rational diagnostic and
therapeutic protocol, approached from
gnatological,
bio-prophylaxis
and
multidisciplinary perspective, the balance of
the oral cavity being part of the general
homeostasis of the human body.

The physician and the patient must go
through a logical succession of diagnosis and
treatment throughout the complex oral
rehabilitation, multidisciplinary in the field of
dental medicine, correlated and integrated with
those related to the general health of the
human body. The end of this logical stepping
is in most cases is prosthodontics which,
however, cannot be achieved without going
through the preparatory pre-and proprosthetic steps.
If in the past the approach to dental
prosthodontics was focused on its major
branches, physiology, dental materials, dental
occlusion or clinical cases, today, due to
technological advancement, research ideas in
prosthetic dentistry expanded to a
multidisciplinary science that includes digital
dentistry or regenerative dentistry with a
biological basis [2].
A conclusive example of these changes that
demonstrate the way to multidisciplinarity is
the evolution over time of the treatment of
perhaps the most widespread clinical situation
among the population: complete edentoulism.
If in the past the solution for the increase of
stability was the use of the complete denture
made in gold palate and ivory teeth like
Washington's complete dentures in 1795 [3],
complete denture on maxilla with a suction
cup, or a multi-cup dentures described by
Jermyn in 1967 which requires a team
consisting of a dentist and a dental technician
[4], today a complete denture support on
implants, that provide comfort and
improvement of the quality of life, need for its
realization two different dental specialties,
implantologist and prosthodontist.
Another
remarkable
example
that
revolutionized the therapeutic decision in
dentistry is the discovery of Branemark, the
7
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implant. Since then, the vision of treatment
opportunities has changed radically. This is an
example of a multidisciplinary team that has
made a medical breakthrough to significantly
discard the evolution of dentistry.
On the other hand, if we refer to the means
of investigation in dentistry, we find an
astonishing evolution of them since 1895 when
Roentgen discovered x-rays, until today when
conical-beam tomography (CBCT) often
makes wonders in the diagnosis and treatment
of patients, being used in all clinical branches
of dentistry.
These are some examples that prove the
usefulness of multidisciplinary approaches in
dentistry. Everything is done for the benefit of
the patient's health.
If you persuaded yourself to do so, please
believe that the purpose of our journal is to
cover research topics that will contribute in the
future to transforming daily dental practice into
that of the future, the modern one.
We all know that we need to contribute to
the evidence base necessary to improve

medical practice [5] and that's why by
launching the ASMJ we want to contribute
actively to the field of dentistry at national and
international level.
We thus invite you to publish your relevant
research, clinical or theoretical, in ASMJ order
to assist the growth of this journal together,
and share together the joy of our success.
Conflict of interest: None to declare.
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REVIEW
Combination therapeutic strategies to improve the outcomes of
reconstructive periodontal surgery
Richard J. Miron1, Anton Sculean1
School of Dentistry, University of Bern, Switzerland

Abstract
Substantial evidence from the literature indicates that following active periodontal therapy, persisting deep (≥ 6mm)
residual periodontal pockets associated with bleeding on probing are risk factors for tooth loss. Therefore, from a
clinician’s point of view, the main goal of periodontal therapy is considered to be the presence of shallow pockets (≤
5 mm) and absence of bleeding on probing, preferably with limited or no soft tissue recession. Deep periodontal
pockets are frequently associated with intrabony defects which, in most cases, do not completely resolve following
non-surgical or conventional surgical therapy. Even though periodontal infection can be successfully treated by means
of nonsurgical therapy, intrabony defects often remain as a sequellae and are associated with deep localized residual
pockets. Despite the fact that resective surgery can be successfully used to completely eliminate intrabony defects,
these techniques are inevitably associated with substantial loss of hard and soft tissues leading to impaired esthetics,
chewing comfort and increased hypersensitivity. Thus, the ideal goal of treating intrabony defects is the regeneration
of the tooth`s supporting structures (i.e. formation of new root cementum with functionally orientated inserting
periodontal ligament fibers connected to new alveolar bone), which should manifest clinically in shallow pockets,
absence of bleeding on probing and no or minimal soft tissue recession. Over the past 20 years, many advancements
including biologics, membranes and bone grafting materials have been made to predictably regenerate intrabony
defects to additionally improve the clinical outcomes obtained with conventional periodontal surgery. Recent
evidence indicates that the combination of different regenerative materials may additionally improve the clinical
outcomes in defects with a complicated anatomy. The aim of the present review article was to summarize the
potential additional effects of various combination procedures used in reconstructive periodontal surgery of intrabony
defects as compared with those obtained with conventional flap procedures or monotherapies on periodontal pockets
associated with intrabony lesions. The data appear to indicate that in defects with a complicated anatomy, certain
combination approaches such as: bone grafting materials and biologics (i.e. enamel matrix proteins or recombinant
platelet derived growth factor) or bone grafting material and membranes may not only result in periodontal
regeneration but also in additional clinical improvements in terms of pocket depth reduction and clinical attachment
gain compared to conventional periodontal surgery or the use of mono-therapies.
Keywords: Intrabony defects, periodontal regeneration, intrabony defects, enamel matrix derivative, EMD, growth
factors, guided tissue regeneration

subsequently resulting niches that make
infection control challenging [1]. Thus, it
becomes vital for healthcare providers to
diagnose the disease as early as possible and
provide appropriate treatment. It has been
extensively documented that periodontal
infections can be successfully treated by nonsurgical and surgical periodontal therapy
associated with meticulous oral hygiene.
Moreover, longitudinal studies have provided
conclusive evidence on the effectiveness of
periodontal therapy in the presence of a
rigorous maintenance program demonstrating
successful outcomes over 30 years [2]. On the
other hand, substantial evidence indicates that
persistence of residual periodontal pockets of

Introduction
Periodontal disease, which begins as
superficial inflammation of the gingiva without
attachment or bone loss (gingivitis) and later
progresses to attachment loss with subsequent
bone destruction (periodontitis), is one of the
leading infectious diseases known to mankind.
Results from a national survey conducted in
the United States in 2010 analyzing the
distribution of the disease found that over 47%
of the adult population was affected [1].
Furthermore, 38.5% of the population had
either moderate or severe forms of
periodontitis, which are more difficult and
cost-intensive to handle due to the advanced
loss of the tooth’s supporting apparatus and
9
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≥ 6 mm and presence of bleeding on probing
following completion of active (non-surgical or
surgical) periodontal therapy is associated with
an increased risk of attachment and tooth loss
[3,4].
Even though periodontal infection can be
successfully treated by means of non-surgical
therapy, intrabony defects often remain as a
sequellae and are associated with deep localized
residual pockets [5,6]. Moreover, periodontal
pockets presenting with intrabony defects have
been shown to deteriorate long-term tooth
prognosis and, when left untreated, to increase
tooth-mortality [7]. Despite the fact that
various conventional surgical techniques have
been successfully used to completely eliminate
or reduce intrabony defects, such approaches
are inevitably associated with significant
gingival recession leading to impaired
aesthetics and root hypersensitivity [8].
Therefore, the ideal goal of treating intrabony
defects is the regeneration of the tooth’s
supporting structures (i.e. formation of root
cementum with functionally orientated
inserting periodontal ligament fibers connected
to new alveolar bone), which should manifest
clinically in shallow pockets (≤ 5mm), absence
of bleeding on probing and no or minimal soft
tissue recession [9]. Recent evidence indicates
that the combination of different regenerative
materials may additionally improve the clinical
outcomes in defects with a complicated
anatomy [9].
The aim of the present review article was to
provide the biologic rationale and the clinical
relevance
in
terms
of
pocket
reduction/resolution of using various
approaches in the regenerative therapy of
intrabony defects.

Role of grafting materials in Periodontal
Regeneration
Substantial literature is available on the role
of various types of bone grafting materials for
supporting periodontal regeneration in
intrabony defects and decreasing or eliminating
residual pockets [12,13]. Originally grafts were
developed to serve as a passive, structural
supporting network with the main criteria
being biocompatibility. Advancements in
tissue engineering have allowed for a large array
of bone grafting materials, each possessing
various advantages and disadvantages. It is
now estimated that the global market for bone
grafting procedures has surpassed $2.5 billion
with over 2.2 million procedures performed
annually [14]. As such, the need for better
biomaterials becomes vital due to the aging
population and the number of bone grafting
procedures for diseases such as osteoporosis,
arthritis, tumors or trauma performed
worldwide each year [15]. Bone grafting
materials are typically classified under 3 main
areas, that of osteoconduction, osteoinduction
and osteogenesis [11]. However, it is important
to point out that human histologic evidence
has shown high variability among the various
types of bone grafts in promoting regeneration
of periodontal ligament, root cementum and
bone [12]. While certain types of grafts such as
autogenous bone, allografts or certain types of
xenografts have been shown to support, at
least to a certain extent, the healing process,
synthetic grafts such as hydroxyapatite, beta
tricalcium phosphate, polymers or bioactive
glasses appear to have limited to no biologic
effects when used in periodontal pockets
associated with intrabony defects [12]. The
data from human histological studies are in line
with the findings from randomized controlled
clinical studies evaluating the additional effect
of various type of grafting materials in
conjunction with open flap debridement
(OFD) over the use of OFD alone and have
demonstrated a high degree of heterogeneity
(varying from 0.04 mm obtained with coralline
calcium carbonate, to 0.41 mm with allografts,
0.60 mm with bioactive glass and 0.98 mm with
hydroxyapatite) [16]. Therefore at present, it is
difficult to draw any conclusion on the
biological and clinical benefit of using grafting

Biologic Agents/Growth Factors
It has long been speculated that the use of
biological agents/growth factors could
accelerate wound healing and tissue
regeneration [10]. A variety of novel research
in the mid-1990s attempted to achieve these
goals utilizing growth factor delivery. Due to
their fluid consistency, growth factors are
utilized in conjunction with various types of
carriers or scaffolds such as bone grafts or
collagens and therefore, these effects are
discussed later in this manuscript [11].
10
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materials alone to improve the results obtained
with OFD in intrabony defects [16]. Therefore,
it has to be understood that the main rationale
for using grafting materials for reconstructive
surgery is not necessarily to promote
periodontal regeneration “per se”, but rather to
provide
a
carrier
for
biologic
molecules/growth factors, to prevent flap
collapse, and to enhance wound stability.

have been shown to promote regeneration of
intrabony defects [22].
An extensive systematic review on the topic
showed that EMPs possesses a significant
influence on cell behavior of many cell types by
mediating cell attachment, spreading,
proliferation and survival as well as expression
of transcription factors, growth factors,
cytokines, extracellular matrix constituents and
other molecules involved in the regulation of
bone remodeling [23]. EMPs further possesses
the ability to reduce tissue inflammation and
improve soft tissue wound healing [24] The use
of EMPs in conjunction with OFD has been
shown to promote periodontal regeneration of
intrabony defects in humans [12] while
clinically EMPs treated sites displayed
statistically significant higher CAL gains (mean
difference 1.1 mm, 95% CI 0.61 to 1.55) and
PPD reductions (0.9 mm, 95% CI 0.44 to 1.31)
when compared to OFD alone or placebo
[25,26,27,28,29,30,31,33,34].
To date, a large number of clinical studies
have evaluated the combination of EMPs with
a bone grafting material when compared to
either bone grafting material alone or EMPs
alone (Table 1). Large variability exists and
while the reasons are difficult to explain, they
may at least in part be due to the defect
anatomy and the utilized grafting material. Two
separate studies have investigated the effects of
EMPs + autogenous bone [35,36]. In a parallel
study of 28 intra-osseous lesions, EMPs did
not offer a statistically significant advantage
when compared to EMPs alone for mean PD
and CAL, however EMPs significantly
improved healing in pockets greater than 6mm,
and significantly increased recession coverages
[35]. Yilmaz et al. also studied this combination
and found that the combination approach led
to statistically superior results in all areas
measured including CAL gains and PD
reductions [36].
The combination of allografts (either
DFDBA or FDBA) with EMPs has been
investigated in 5 clinical studies. In a split
mouth study of 40 patients, Gurinsky et al
found that EMPs + DFDBA offered no
statistical difference in mean PD or CAL levels
after a 6 month healing period. However, in the
same study it was found statistically significant
improvements in bone fill, crestal resorption

Role of barrier membranes in Periodontal
Regeneration
Guided tissue regeneration (GTR) is one of
the more thoroughly documented techniques
in reconstructive periodontal surgery. By
means of either non-bioresorbable or
bioresorbable barriers, the epithelial and
gingival connective tissue cells are excluded
from the wound area, thus enabling
periodontal ligament and bone cells to
selectively repopulate the root surfaces and the
bony defects [17]. Furthermore, the GTR
barrier will stabilize the blood clot and support
the regeneration process [18]. Evidence from
systematic reviews indicates that GTR
promotes periodontal regeneration in humans
[12] and has a greater effect on probing
measures of periodontal treatment than open
flap debridement, including improved
attachment gain, reduced pocket depth, less
increase in gingival recession and more gain in
hard tissue probing at re-entry surgery. The
additional use of a barrier membrane has
yielded about 1.21 mm higher probing depth
reduction than the use of flap surgery alone
[19].
Enamel Matrix proteins with bone grafting
materials
The most widely utilized biologic agent for
regeneration of intrabony defects is via the use
of enamel matrix proteins (EMPs). Substantial
evidence is available demonstrating that EMPs
affects cells earlier in their differentiation
process [20] and has various roles on the multilineage differentiation of periodontal ligament
cells in vitro [21,22]. Since enamel matrix
proteins are known to contribute to root
development during tooth formation, the
biological effects of EMPs on PDL, bone,
cementum and gingival connective tissue cells
11
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and percentage of sites gaining greater than
50% and 90% bone fill when compared to
EMPs alone (P < 0.001) [37]. Hoidal et al.
validated this finding in a parallel study with 32
patients and found that the combination
approach did not lead to any significant
changes after a 6 month healing period when
compared to the control group receiving
DFDBA alone [38]. Contrary to these results,
Aspriello et al. found in a parallel study with 56
intra-osseous defects that the combination of

DFDBA with EMPs led to significant
improvements in mean CAL and PD reduction
after 6 months of healing [39]. Recently,
Ogihara and Tarnow found that the
combination of either DFDBA or FDBA in
combination with EMPs led to significant
improvements in PD and CAL changes when
compared to EMPs alone with no differences
observed between either DFDBA + EMPs or
FDBA + EMPs [40].

Table 1. Human clinical studies utilizing a combination approach including bone grafting material + EMPs
Author &
Year

Study
Desing &
Patient
Number

Clinical
Defects

Lekovic,
2000

Split mouth
with 21
patients

42
intrabony
defects > 6
mm

VelasquezPlata, 2002

Split mouth
16 patients

32
intrabony
defects ≥ 5
mm

6-8 months

Sculean,
2002

Parallel 24
patients

24
intrabony
defects

12 months

Scheyer,
2002

Split mouth
with 17
patients

34
intrabony
defects ≥ 5
mm

Sculean,
2002

Parallel
with 28
patients

28
intrabony
defects ≥ 6
mm

Zucchelli,
2003

Parallel
with 16
patients

16
intrabony
defects > 5
mm

Gurinsky,
2004

Split mouth
with 40
patients

67
intrabony
defects ≥ 3
mm

Sculean,
2005

Parallel
with 30
patients

30
intrabony
defects ≥ 6
mm

12 months

Kuru, 2006

Parallel
with 23
patients

23
intrabony
defects ≥ 6
mm

8 months

Healing
Period

Treatment
Groups

Mean PD
change
(mm)

EMPs

1.91

EMPs + DBBM

3.43

3.31

EMPs

3.8

2.9

EMPs + DBBM

4.0

DBBM

6.5

6 months

P value

Mean CAL
Change
(mm)
1.71

<0,001

<0,001

n.s.

n.s.
3.4
4.9

n.s.

n.s.

DBBM+ EMPs

5.7

4.7

DBBM

3.9

3.7

DBBM + EMPs

4.2

3.8

BG

4.22

3.07

EMPs + BG

4.15

3.22

EMPs

5.8

4.9

EMPs + DBBM

6.2

5.8

EMPs

4.0

3.2

EMPs + DFDBA

3.6

3.0

EMPs

4.5

3.9

EMPs + BG

4.2

EMPs

5.03

6 months

n.s.

12 months

n.s.

n.s.

12 months

n.s.

n.s.

6 months

<0,01

n.s.

n.s.

n.s.

n.s.
3.2
4.06

<0,05
EMPs + BG

12

5.73

P value

<0,05
4.17
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Parallel
with 56
patients

56
intrabony
defects ≥ 3
mm

12 months

Parallel : 27
patients

28 intraosseous
lesions

12 months

Parallel
with 73
patients

73
intrabony
defects ≥ 4
mm

6 months

Parallel
with 32
patients

41
intrabony
defects ≥ 3
mm

6 months

Parallel : 40
patients

40 2,3 wall
intrabony
defects

12 months

Aspriello,
2011

Parallel
with 56
patients

56 intraosseous
defects

12 months

Meyle, 2011

Parallel
with 73
patients

73
intrabony
defect ≥ 4
mm

Parallel
with 30
patients

30 class II
furcation
defects

Parallel
with 34
patients

34
intrabony
defects ≥ 3
mm

Parallel: 69
patients

69
intrabony
defects > 6
mm

Bokan, 2006

Guida, 2007

Jepsen, 2008

Hoidal, 2008

Yilmaz, 2010

Jaiswal, 2013

De
Leonardis,
2013

Ogihara,
2014

EMPs

3.9

EMPs + β-TCP

4.1

EMPs

5.6

n.s.

12 months

12-36
months

n.s.
4.0
4.6

n.s.

n.s.

EMPs + AB

5.1

4.9

EMPs

2.55

1.83

EMPs + BCP

1.93

DFDBA

2.45

n.s.

n.s.
1.31
1.63

n.s.
DFDBA + EMPs

2.56

EMPs

4.6

n.s.
1.47
3.4

<0,001
EMPs + AB

5.6

DFDBA

3.75

<0,001
4.2
3.5

<0,05

<0,05

DFDBA + EMPs

5.0

4.0

EMPs

2.9

1.9

EMPs + BC

2.8

1.7

DFDBA + GTR

0.81

1.5

DFDBA + GTR +
EMPs

1.74

2.12

EMPs

3.51

2.73

EMPs + HA/βTCP

4.00

3.47

EMPs

1.91

3.04

EMPs + DFDBA

3.7

EMPs + FDBA

3.26

12 months

12 months

3.7

n.s.

The combination of xenografts (DBBM)
with EMPs has been investigated in 5 clinical
studies. It was first demonstrated by Lekovic et
al. in a split mouth study with 21 patients
having intrabony defects > 6 mm that the
combination of EMPs with DBBM led to
statistically improved mean PD and CAL
change after a 6 month healing period when
compared to EMPs alone [41]. Since then, 1
other study showed significant advantages for
the combination approach whereas 3 others
demonstrated no statistically significant
advantage for the combination approach
[42,43,44,45]. Zucchelli et al. found that EMPs
+ DBBM showed statistically significantly

n.s.

<0,05

<0,05

<0,001

<0,001

<0,001

3.52

<0,001

4.14

greater CAL gains, radiographic bone level
gains and less gingival recessions following a
combination therapy with EMPs + DBBM
[45].
The use of EMPs in combination with
synthetic materials including Bioglass, (BG), βTricalcium phosphate (β-TCP), biphasic
calcium phosphate (BCP), and hydroxyappatite
(HA) has led to variable results for the
regeneration of human intrabony defects. In 2
parallel studies evaluating the combination of
EMPs with BG, no significant change in mean
PD or CAL were observed when compared to
either BG alone or EMPs alone following a 12
month healing period [46,47]. In contrast,
13
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Kuru et al. found after an 8 month healing
period that a statistically significant increase in
PD reduction and CAL was observed when
compared to EMPs alone [48]. The
combination of EMPs with β-TCP was
investigated by Bokan et al. who showed that
no statistical difference in mean PD change
and CAL was observed after a 12 month
healing period [49]. Similar results were also
found for the combination of EMPs with BCP
following a 6 and 12-month healing period
[50,51]
-TCP with
EMPs found that EMPs statistically improved
the mean PD and CAL change for intrabony
defects greater or equal to 3mm [52].
Moreover, the combination of EMPs and
various types of grafting materials has provided
evidence for periodontal regeneration in
animal and humans, thus justifying its biologic
rationale in reconstructive periodontal surgery
[53,54,55-57].
In a recent systematic review including
meta-analysis, Matarasso et al. found that the
combination of EMPs + grafting material
resulted in additional clinical improvements in
terms of CAL gain and PD reduction
compared with those obtained with EMPs
alone [58]. Mean CAL gain amounted to 3.76
± 1.07 mm (median 3.63 95% CI: 3.51-3.75)
following treatment with a combination of
EMPs and bone graft and to 3.32±1.04 mm
(median 3.40; 95% CI 3.28; 3.52) following
treatment with EMPs alone. Mean PD
reduction measured 4.22±1.20 mm (median
4.10; 95%CI3.96-4.24) at sites treated with
EMPs and bone graft and yielded 4.12±1.07
mm (median 4.00; 95% CI 3.88-4.12) at sites
treated with EMPs alone. A clinical case is
provided
demonstrating
periodontal
regeneration following application of DBBM +
EMPs.
On the other hand, a large variability
amongst the studies was found which was
partly explained by the fact that reconstructive
surgery was performed in defects with different
types of morphology (i.e. contained 2 and 3
walled defects and non-contained 1 and -2
walled ones), using different types of grafts and
surgical techniques. Interestingly, the potential
influence of the used graft or the surgical
procedure (i.e. the used flap design) on the
clinical outcomes is unclear. Furthermore, no

differences in terms of tooth survival rate were
found between the combination approach and
EMPs (i.e. both approaches yielding 100%
tooth survival) and none of them reported on
the outcomes in terms of residual pockets ≥ 5
mm. Furthermore, no data on the costeffectiveness of using the combination
approach is available.
Combination of PDGF with bone grafting
materials
The second most utilized biological growth
factor for intrabony defect regeneration has
been Platelet Derived Growth Factor (PDGF).
Initially it was used as a concentrated form
isolate from platelets by isolating autologous
blood followed by centrifugation allowing
super-physiological concentrations [59,60].
Following rigorous preclinical testing,
recombinant human PDGF (rhPDGF) was
granted FDA approval as the first such growth
factor of its kind built from recombinant
proteins [61,62]. Its main action is derived
following injury by promoting rapid cell
migration, proliferation and angiogenesis to
defect sites [63]. Three different isoforms
PDGF-AA, PDGF-AB and PDGF-BB are
available [64].
The use of rhPDGF with a bone grafting
carrier system has been investigated in
comparison to bone grafting material alone in
4 different human randomized clinical studies.
In the first study investigating the use of
rhPDGF-BB in combination with a synthetic
beta-TCP for the healing of advanced
periodontal osseous defects, 11 clinical centers
enrolled 180 subjects with 4mm or greater
intrabony defects. It was found that PDGF at
a concentration of 0.3 mg/ml led to
significantly improved CAL gain and
percentage of bone fill at 3 months following
surgery when compared to beta-TCP alone;
however, this difference was no longer
significant at 6 months [65]. Nevertheless, on a
long-term basis (up to 36 months), a consistent
improvement in CAL gain was observed
compared to the baseline. Moreover, the
regenerative technique yielded significantly
higher clinical improvements in terms of bone
fill compared to the control (i.e. synthetic betaTCP).
14
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In a second double blinded, prospective,
parallel, randomized multi-center clinical trial
of 54 patients, it was found that rhPDGFBB+β-TCP also performed better than β-TCP
alone [66]. Thakare and Deo also found that
following 12 months of healing, a
concentration of 0.3 mg/ml was able to
significantly improve CAL and PD reductions
when compared to the bone grafting material
utilized alone [67]. Furthermore, it was also
concluded in a split mouth study comparing
the regenerative potential of intrabony defects
that rhPDGF-BB+β-TCP led to significantly
higher CAL and PD reduction when compared
to of β-TCP alone [68]. Despite a small number
of clinical trials with appropriate controls, there
have been numerous other case reports and
retrospective studies that have demonstrated
that PDGF-BB in combination with a bone
grafting material is capable of periodontal
regeneration of intrabony defects and
therefore, it could be suggested that it remains
a viable treatment option[69,70-72,73,7476,77,78].
Furthermore, studies have also confirmed
the ability for rhPDGF + bone grafting
material to demonstrate histologically
periodontal regeneration in humans [73,79].
However, despite the fact that the use of
rhPDGF + bone grafting is based on a biologic
rationale and has provided evidence for
periodontal regeneration in humans, no data
are available on the potential beneficial effect
of this approach over the outcomes obtained
with OFD alone (i.e. without any grafting
material). Moreover, the effect of this
treatment on minimizing the number of sites <
6 mm has not yet been reported and requires
further studies.

ability for several key factors found in blood
that improve the speed and quality of wound
healing. PRP has since been utilised by many
oral surgeons for extensive dental procedures
[82,83,60]. Its main drawback includes the use
of anticoagulants which has been shown to
limit the natural healing process despite
containing a number of growth factors
implicated in tissue repair [80,81]. As PRP is a
blood concentrate, its main use has been in
combination with a bone grafting material.
The combined use PRP and several bone
grafts for the treatment of intrabony human
defects has been documented in several
randomized controlled clinical trials [84,85, 86,
87, 88, 89-91, 92, 93-95, 96, 97, 98, 99] (Table
2) with contradictory conclusions. Five of the
studies have investigated the additional effect
of PRP in conjunction with bovine porous
bone mineral (BPBM) and only two have
reported positive results. Also, four studies
have used β-TCP in combination with PRP and
just one has claimed adjunctive beneficial
effect of PRP. Furthermore, another study
failed to show a positive result when PRP was
added to bioglass (BG). On the other hand,
five studies have claimed an additional effect of
PRP when it combined with autograft (AUG),
DFDBA or hydroxyapatite (HA).
In summary, despite a number of the
available studies showing a tendency to indicate
that the use of PRP may improve the CAL in
the treatment of intrabony human defects,
there is no solid evidence regarding the
potential of PRP application. Additionally,
although more than half of these studies
reported a positive additional effect of PRP on
the treatment of the intrabony defects, this
effect was minimal to modest in the most of
them. Nevertheless, the use of PRP was
demonstrated by all selected RCTs to be
entirely safe, without causing complications or
adverse events and postoperative healing was
uneventful in all RCTs. Despite its common
use, to date there are no human histological
studies documenting the use of PRP for
periodontal
regeneration
and
animal
histological evidence is also quite limited.
Regarding the combined use of PRP with
GTR, only few randomized controlled clinical
trials are available [100,101,102-104,105]
(Table 2). The majority of the studies (five out

Combination of PRP with bone grafting
materials and membranes
Platelet Rich Plasma (PRP) is an autologous
concentration of growth factors derived from
typical platelets following centrifugation to
reach super-natural concentrations [80,81]. It
was first introduced in the 1970s as a fibrin glue
and has since exploded in popularity for a
variety of dental treatments and procedures.
Since 1990, the understanding of concepts
involved in tissue repair have demonstrated the
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of six) used the combination GTR plus bone
graft as control vs. PRP plus GTR plus bone
graft as test group. In summary, when platelet
concentrates are used in conjunction to GTR,
no adjunctive effect can be detected after 6 to
12 months. Among the six human studies using
GTR, none accomplished to report any
significant positive adjunctive effect of PRP. A
possible explanation is that the proven efficacy
of GTR in regenerative periodontal procedures
could mask the potential effect of the platelet
concentrate. Unfortunately, the vast majority
of the selected RCTs provide no scientific data
on whether the adjunctive use of PRP was
associated with lower incidence of exposure of
non-resorbable and resorbable barrier
membranes, improved aesthetics, higher
progression of soft and hard tissue healing or
improved clinical handling of the combinations
of PRP with various regenerative materials
[106]. Furthermore, to date, no clinical
investigation has evaluated this combination
approach with human histology, thus it
remains to be determined what type of
regeneration/reparation is occurring following
periodontal regenerative therapy.
In addition, a few studies have compared
the effects of PRP + bone grafting material +
barrier membrane [100,103,104,99]. Yassibag-

Berkman et al. compared three groups on
intrabony defect regeneration including, 1)
graft alone (beta-TCP), 2) graft + PRP, and 3)
graft + PRP + collagen membrane. No
statistically significant difference could be
observed between the groups [99]. Dori et al.
investigated PRP in a study containing twentyfour patients with advanced chronic
periodontal disease and displaying one
intrabony defect whom were randomly treated
with a combination of either PRP + DBBM +
GTR or DBBM + GTR [103]. No difference
in any of the investigated parameters including
plaque index (PI), gingival index (GI), bleeding
on probing (BOP), PD, GR and CAL was
observed [103]. Furthermore, Dori et al. also
investigated the same combination approach
with beta-TCP [20]. Once again no significant
difference could be observed for any of the
measured parameters [104]. Camargo et al.
compared twenty-three paired intrabony
defects treated with DBBM + GTR + PRP or
DBBM + GTR [100]. No significant
differences could be observed [100].
Therefore, the additive effect of combining 3
therapies including barrier membrane + bone
grafting material + PRP did not lead to
significant clinical improvements in any of the
above mentioned studies.

Table 2. Human clinical studies comparing bone grafting material in combination with either PRP

Author & Year

Study Desing, patient
number

Healing Period

Hanna et al. 2004

RCT/split-mouth, 13
patients

6 months

Okuda et al. 2005

RCT/parallel, 70 patients

12 months

Ouyang & Qiao 2006

RCT/mixted, 10 patients

12 months

Yassibag-Berkman et al. 2007

RCT/mixted, 25 patients

12 months

Demir et al. 2007

RCT/parallel, 29 patients

9 months

Döri et al. 2008

RCT/parallel, 26 patients

12 months

Piemontese et al. 2008

RCT/parallel, 60 patients

12 months

Döri et al. 2009

RCT/parallel, 30 patients

12 months

16

Treatment Groups

Mean PD
change
(mm)

BPBM

2.5 ± 1.0

BPBM+PRP

3.5 ± 1.2

HA

3.7 ± 2.0

P
value

Mean
CAL
Change
(mm)
2.3 ± 1.2

0.033

3.2 ± 1.0

4.7 ± 1.6

BPBM

3.5 ± 0.4

BPBM+PRP

4.8 ± 1.0

b-TCP

4.1

bTCP+PRP

3.6

BG

3.3 ± 0.5

BG+PRP

3.6 ± 0.5

BPBM/EMPs

5.9 ± 1.3

BPBM/EMPs+PRP

5.8 ± 1.8

DFDBA

3.5 ± 1.9

DFDBA+PRP

4.6 ± 1.3

BPBM

5.3±1.7

BPBM+PRP

5.2±1.6

0.026

2.0 ± 1.2
<0.05

HA+PRP

P
value

<0.001
3.4 ± 1.7

<0.01

n.s.

n.s.

n.s.

<0.05

n.s.

2.9 ± 0.8
4.5 ± 1.1
2.4
2.1
2.9 ± 0.4
3.1 ± 0.5
5.0±0.9
4.8±1.3
2.4 ± 2.2
3.6 ± 1.8
4.7±1.6
4.6±1.7

<0.01

n.s.

n.s.

n.s.

<0.001

n.s.
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Harnack et al. 2009

RCT/split-mouth, 22
patients

6 months

Parimala & Mehta 2010

RCT/split-mouth, 14
patients

9 months

Kaushick et al. 2011

RCT/split-mouth, 10
patients

6 months

Saini et al. 2011

RCT/split-mouth, 20
patients

3 months

Ozdemir & Okte 2012

RCT/split-mouth, 14
patients

6 months

Hassan et al. 2012

RCT/split-mouth, 12
patients

12 months

Gupta 2014

RCT/split-mouth, 10
patients

12 months

Agarwal & Gupta 2014

RCT/split-mouth, 24
patients

12 months

Taken together, the additional use of PRP
to various types of grafting materials used in
conjunction with EMPs or membranes, did not
reveal statistically or clinically significant
benefits in terms of CAL gain and PPD
reduction. Moreover, the additional efforts and
costs related to the use of PRP (i.e. sampling
blood, use of various centrifuges and
anticoagulants) along with patient centred
outcomes have has not yet been evaluated.
Since at present no data on the effect of various
combination modalities including PRP on
reducing periodontal pockets are available and
as such, its clinical benefit appears to be more
than questionable.

b-TCP

0.4

bTCP+PRP

0.8

BPBM

6.2±1.4

BPBM+PRP

6.6±1.4

HA/b-TCP

3.3±0.8

HA/b-TCP+PRP

4.3±0.9

b-TCP

2.2±0.2

bTCP+PRP

2.8±0.3

b-TCP

3.0 ±1.3

bTCP+PRP

3.0 ±1.3

AUG

4.4

AUG+PRP

5.0

HA

1.9

HA+PRP

3.4

DFDBA

2.7 ± 0.4

DFDBA+PRP

3.3 ± 0.5

n.s.
n.s.

0.03

0.036

n.s.

<0.01

<0.05

<0.05

0.3
0.1
4.1±1.1
4.7±0.8
2.9±0.7
4.4±0.8
1.1±0.2
1.8±0.3
2.0 ±1.3
2.0 ±2.0
2.9
3.8
1.2
3.1
2.4 ± 0.6
3.2 ± 0.5

n.s.
n.s.

0.002

0.042

n.s.

<0.01

<0.05

<0.05

compared to the use of membranes alone or
growth factors alone. Below the use of EMPs
are discussed in combination with a barrier
membrane for their possible improvement of
periodontal regeneration of intrabony defects.
Combination EMPs + Membrane
An animal study was first investigated
following surgically created intrabony defects
in monkeys. Treatment groups included 1)
OFD + GTR, 2) OFD + EMPs, 3) OFD +
EMPs + GR or 4) OFD alone (control) [108].
The results from this histological investigation
demonstrated that although OFD + EMPs +
GTR may enhance new attachment and bone,
the results were not superior to those found in
OFD + EMPs alone or OFD + GTR alone
[108].
In the first human study analyzing this
combination, a series of 56 patients were either
assigned to 1) OFD, 2) EMPs alone, 3) GTR
alone or 4) EMPs + GTR [31]. Mean PD
change and CAL were investigated. No
significant difference between treatment sites
receiving EMPs + GTR, EMPs alone or GTR
alone could be observed [31]. Furthermore, a
second parallel study and a split mouth study
found no preferential regeneration of
periodontal tissues for the combination of
EMPs + GTR when compared to EMPs alone,
or GTR alone (Table 3) [62,108]. Furthermore,
no human histological study has investigated
this combination.

Combination of biologic agents/growth
factors and membranes
The use of barrier membranes has been
demonstrated to provide additional spacemaintenance for the regrowth of periodontal
tissues [107]. The rationale behind a
combination strategy is based on the fact that
while the barrier membrane is able to create
additional space for the repopulation of
periodontal tissues, the additional use of a
growth factor is then capable of speeding their
regeneration by either providing faster cell
repopulation
or
influencing
their
differentiation towards specialized tissues
[107]. While less studies with appropriate
controls have investigated this combination, it
does possess theoretical advantages when
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Table 3. Results from clinical short-term (6 - 12 months) and long-term (3 - 10 years) studies. (adapted and amended
from Murphy & Gunsolley 2003 (short-term studies) and Figueiro et al. 2014 (long-term studies))
No of Studies

no of teeth

CAL gain range

tooth survival

follow up time

GTR

9

126

2.0 ± 0.4 - 5.9 ± 1.2

100%

6 - 12 m

GTR+BG/BS

9

134

2.0 ± 1.4 - 5.4 ± 1.7

100%

6 - 12 m

GTR

8

137

2.1 ± 1.1 - 3.0 ± 2.0

81.8% - 100%

3 - 10 y

GTR+BG/BS

4

56

2.3 ± 2.1 - 4.1 ± 1.6

90.9% - 100%

6 – 10 y

Short-term

Long-term

Taken together with the additional
histological evidence from animals and
humans, it can be concluded that the
combination of EMPs with a GTR barrier
membrane provides little to no additional
support for the regeneration of intrabony
defects.

ordinary e-PTFE membranes, yielded
statistically significant more CAL gain in
intrabony defects [117]. In a subsequent
publication, a retrospective analysis of the
results of this study showed that the most
significant factor associated with the amount of
regenerated tissue was the amount of space
available under the membranes, and not the
type of membrane [118]. Thus, membranes
have often been combined with the use of
particulated bone grafts and substitutes, with
the aim to support the membrane and assure
space provision, and thereby enhance the
histological and clinical outcome of GTR
treatment.
Almost all available bone graft and
substitute materials have been combined with
GTR membranes for the treatment of
periodontal intrabony defects [119,120].
Murphy & Gunssoley, in a systematic
review, evaluated all randomized control
studies, cohort studies, and case-control
studies on GTR (both non-resorbable and
resorbable barriers) in combination with bone
grafts/substitutes [121]. The review identified
7 studies providing direct comparisons
between intrabony defects treated with
membranes in combination with bone
grafts/substitutes and defects treated with
membranes
only.
Significant
clinical
improvements, i.e. CAL gains (average range
2.0-5.4 mm) and PD reduction (average range
2.3-5.8 mm), were observed in sites treated
with the combination approach (Table 4).

Combination of grafting materials with
membranes
A critical factor for periodontal
regeneration is provision of adequate space for
new tissue formation during healing [111,112].
Since the majority of currently available
membranes consist of supple materials, there is
an inherent risk for membrane collapse in cases
of non-supportive defect anatomy, i.e., the
membrane collapses/falls (partially or totally)
into the defect and/or towards the root
surface, thus physically reducing the space
available for new tissue invasion. Indeed,
reduced amounts of periodontal regeneration,
and of new bone formation in particular, due
to membrane collapse was noticed in several
preclinical in vivo studies on GTR
[113,114,115,116]. Haney et al. [115] observed
a statistically significant correlation between
the space provided by the membrane and the
amount of regenerated alveolar bone using a
supra-alveolar defect model in dogs. Similarly,
in the clinic, Cortellini et al. reported that
application of self-supporting (reinforced with
titanium strips) e-PTFE membranes, which
could be positioned more coronally than
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Table 4. Histomorphometric results of animal and human histological studies (Adapted from Ivanovic et al. 2014
(animal data) and Sculean et al. 2015 (human data)

No of Studies

No of
Teeth

Defect depth
(mm)

Osseouswal
ls

CF

NC

NB

JE

(%)

(%)

(%)

(%)

Animal
GTR

18

201

4.9 ± 0.9

1-3

43 ± 29

66 ± 25

58 ± 25

25 ± 17

GTR+BG/BS

14

95

5.2 ± 1.1

1-3

28 ± 20

64 ± 21

58 ± 6

15 ± 13

GTR

8

20

5.1 ± 2.5

1-3

3.1 ± 2.1

2.6 ± 1.6

1.7 ± 1.3

-

GTR+BG/BS

8

39

6.22 ± 2.04

1-3

0.47 ± 0.63

2.32 ± 1.94

2.41 ±1.61

2.53 ± 1.14

Human

However, the meta-analysis performed in
that study failed to reveal any statistically
significant or clinically meaningful differences
between the two treatment modalities in any of
the evaluated parameters; differences were in a
range of magnitude 0.01-0.7 mm. On the same
conclusion led the results of another very
recent systematic review [122] which identified
only a few studies providing direct
comparisons between membranes with and
without bone grafts/substitutes, that were
published at a later time-point then those
included in the former review [121]. For
instance, Stavropoulos et al observed an
average CAL gain and residual PD of 2.5 mm
and 4.9 mm, respectively, in sites treated with a
PLA/PGA membrane in combination with
DBBM [123]. The corresponding values in
sites treated only with membranes were 2.9
mm and 4.9 mm, respectively. Similarly, no
significant difference was observed between
the combination approach and the
monotherapy, in terms of radiographic bone
formation (2.8 mm and 3.1 mm, respectively).
In this context, it has also to be remembered
that DBBM is a radiopaque material, and thus
radiographic bone fill in DBBM treated sites
does not necessary imply bone and/or
periodontal regeneration. On the other hand,
human histologic evidence indicates that the
combination of DBBM and membranes may
not only result in substantial clinical and
radiographic improvements, but may also
promote periodontal regeneration in human
intrabony defects [12].
Several randomized controlled clinical
studies and systematic reviews have evaluated

the effects of combining DBBM and collagen
membranes on the healing of intrabony
defects. The available data indicate that in deep
intrabony defects, this combination may lead
to statistically and clinically higher
improvements in terms of CAL gain and PD
reduction compared to OFD alone (Sculean et
al. 2003, 2005, Tonetti et al. 2004, StoecklinWasmer et al. 2013). In a systematic review
including meta-analysis Stoecklin-Wasmer et
al. 2013 have shown that the combination of
bone grafts and GTR with collagen
membranes resulted in significantly higher
CAL gain (i.e. weighted mean difference of
1.71 mm (95% CI, 1.26 to 2.15)) when
compared with OFD. Despite the fact that the
available studies did not clearly report the
number of residual pockets ≥ 6 mm, the
combination approach has led to statistically
and clinically significantly higher PPD
reduction compared to OFD alone (i.e.
weighted mean difference of 1.44 mm (95%
CI, 1.04 to 1.85)). Therefore, these data suggest
that this combination approach is a valuable
modality to promote periodontal regeneration
and pocket closure at deep intrabony defects.
In context, in an earlier systematic review
looking specifically on pre-clinical in vivo
studies on combinations of barrier membranes
and grafting materials, Sculean et al. concluded
that clear additional benefits of combination
treatments over the use of membranes alone
were detected only in defects sites with nonsupportive anatomy [124]. Specifically, larger
amount of periodontal regeneration were
observed only in non-contained two-wall
intrabony or supra-alveolar defects, i.e. in sites
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with a larger risk of membrane collapse [124].
These preclinical findings are in line with
clinical data indicating that a combination of
GTR and bone grafts may only bear certain
advantages over the use of GTR alone in
defects
with
a
non-self-containing
configuration (for example in one wall defects),
whereas in 2 and 3-wall defects the advantages
may be limited to non- existent (StoecklinWasmer et al. 2013). This aspect needs to be
carefully considered during the decision
making process in treating intrabony defects in
order to avoid overtreatment and limit the
possibilities of complications such as infections
that may occur once several biomaterials are
used simultaneously.
One relevant aspect, in this discussion, is
the long-term outcome of treatment.
According to the results of a recent systematic
review of controlled clinical studies [125] that
identified 11 publications reporting on
treatment outcomes after an observation
period of 3 to 10 years post-operatively, the
clinical improvements achieved at short-term
after regenerative treatment with the use of
membranes in combination with bone
grafts/substitutes can in general be preserved
on the long-term. In particular, the average
CAL gain reported for sites treated with a
membrane in combination with a bone
graft/substitute was 2.3 – 4.1 mm (Table 4).
However, this range of values was not much
different from what it was observed for sites
treated with only a membrane (2.1 – 3.0 mm).
Most of the studies included in the review
reported that only a small number of sites
showed some CAL loss (mostly < 1 mm on
average) between the short- and long-term
evaluation time-point. Importantly, in one of
the studies included in the review, specific
analysis failed to show any association of DBB
grafting (in combination with a resorbable
membrane) with sites showing CAL loss within
a 6-year period after treatment [126]. The
results of Stavropoulos et al. [126] suggest,
thus, that mere presence of bone graft
substitute particles in the regenerated and/or
repaired periodontal tissues may have no
consequence per se on the stability of the
improved clinical conditions as long as optimal
plaque control is maintained.

Overall, treatment of periodontal intrabony
defects with membranes in combination of
bone grafts/substitutes may result, at least in
part, in periodontal regeneration while
clinically, the results are accompanied by
significant clinical improvements evidenced by
CAL gain and pocket closure [12]. These
improvements are in general preserved on the
long-term for the majority of cases, provided
the patient performs adequate oral hygiene and
receives supportive periodontal therapy.
Nevertheless, it appears that this combination
may bear clinical relevance in non-contained
defects or defects with a complicated anatomy.
Conclusions and future perspectives
Although
numerous
attempts
and
combination approaches have been made to
enhance periodontal regeneration, it remains
an optimistic future goal as complete
periodontal regeneration at present is not
predictably achievable.
Despite this, numerous combination
approaches have been utilized to improve
intrabony defect regeneration and decrease
residual pockets around teeth. The available
literature suggests that the combination of
biologic agents/growth factors/GTR with
bone grafting materials may possess a
biologically sound rationale which also bears
clinical relevance evidenced in superior clinical
outcomes compared to treatment with OFD
alone. However, it also appears that
combination or biologic agents/growth factors
or bone grafting materials and GTR may only
bear certain clinical relevance in defects with a
more complicated (i.e. so called non-selfcontaining defects) while in two or three wall
defects no clear advantage is present.
Furthermore, it might be speculated that the
use of GTR barriers may be replaced by the use
of biologic agents/growth factors when used in
combination with bone grafting materials.
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Abstract
Objective: The purpose of our study was to assess the oral health of a sample of children with cardiovascular
conditions who have been recommended to prevent infective endocarditis.
Methods: The prevalence of cavity in temporary and permanent dentition was assessed by determining the dmf-t
index, DMF-T index and the analysis of their components (dt, mt, ft, DT, MT, FT). Inclusion in the study was based on
two criteria: children at risk of developing infective endocarditis; age between 6 and 12, representing the period of
mixed dentition.
Results: dmf-t index reaches the highest score around the age of 9 and the lowest score at the age of 10. For the DMFT index, the highest scores are found in 10-year-old children and the lowest in 8-year-olds. The evolution of the DT
and FT components has been emphasized. Compared to DT, which has scored above 0.5 in all ages except 6 years old,
FT is very weakly represented, with very low scores (under 0.5) in only 3 of the 7 age groups.
Conclusions: Children with cardiac anomalies who follow chronic medicine treatment present a high risk of developing
the dental cavity. In the context of preventing infective endocarditis, the monitoring of patients with cardiac
conditions and the maintenance of rigorous oral hygiene are unsatisfactory.
Keywords: cardiovascular disease, endocarditis, cavity, temporary dentition, permanent dentition.

[3, 4]. The prevention of bacterial endocarditis
in the case of children at risk involves both
parents and pediatric dentists knowing the risks
these children are exposed to, as well as the
responsibilities they have.
One can often note the parents’ lack of
knowledge regarding bacterial endocarditis,
even after they have been informed on it
during the child’s routine cardiology visit.
Dentists also seem to present a knowledge
deficit about indications and the regimen for
administering antibiotic prophylaxis, required
for the prevention of bacterial endocarditis [5].
The purpose of this study was to assess the
oral health of a sample of children with
cardiovascular conditions who have been
recommended
to
prevent
infective
endocarditis. This study is cross-sectional, and
it was carried out during 2014 and 2015,
involving a group of 37 children 25 girls and 12
boys directly observed and treated in the
Pediatric Cardiology Clinic of Tirgu Mures.

Introduction
Congenital cardiac diseases are the most
common and severe anomalies present at birth,
with a significant impact on infant morbidity
and mortality. In Romania, 1,500-1,600 babies
with congenital cardiac diseases are born every
year. Of these, 850-950 a year require surgical
correction. Each of these babies’ hospital
discharge sheet recommends preventing
infective endocarditis. For this reason, treating
these patients is a challenge not just for
pediatricians, but also for pediatric dentists or
dentists in general. Firstly, these children are
predisposed
to
developing
infective
endocarditis as a consequence of bacteremia
induced by dental procedures.
Secondly, children whose health is severely
affected can have a low tolerance to the stress
induced by dental treatment. Thirdly,
hematological, respiratory and neurological
complications, as well as any chronic
medication administered, must be taken into
account when preparing a dental treatment
plan for children with congenital cardiac
conditions [1, 2]. Certain authors believed that
the role of dental procedures in inducing
infective endocarditis had been overestimated

Material and method
Inclusion in the study was based on two
criteria: 1. Children at risk of developing
infective endocarditis; 2. Age between 6 and
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12, representing the period of mixed dentition.
The study group consisted of 37 patients: 25
children with congenital cardiac anomalies, 7
presenting pulmonary hypertension and 5 with
cardiomyopathy. The sample contained nine
children aged 6 years, six children aged 7 years,
five children aged 8 years, seven children aged
9 years, two children aged 10, three children
aged 11 and five children aged 12. Their
background was not a reference element for
the study so that children from both rural and
urban backgrounds were included in the study.
The protocol involved a clinical examination as
per the recommendations of World Health
Organization. The results were recorded in
specially designed sheets. The dental health
indices were calculated to emphasize the
patients’ cavity experience and oral health. The
prevalence of cavity in temporary dentition was
assessed by determining the dmf-t index and
analyzing its components (dt, mt, ft). The
incidence of the cavity in permanent dentition
was evaluated based on the DMF-T index and
the analysis of its components (DT, MT, FT).

More than half of the patients obtained a score
of DMF-T = 0; the maximum index score was
present in less than 3 cases (figure 1).
Concerning the dmf-t index, in our study, the
index reached scores between 0 and 8; no
patients achieve a 7. In the case of temporary
teeth, most patients obtained a score of 0 (10
cases) or 1 (6 cases), and three patients a score
of 8 (figure 2).
Depending on age, we assessed the
evolution of the dmf-t index. It reaches the
highest score around the age of 9, and the
lowest at the age of 10. For the DMF-T index,
the highest scores are found in 10-year-old
children and the lowest in 8-year-olds.
The evolution of the DT and FT
components according to age groups is
illustrated in figure 3. Compared to DT, which
has scored above 0.5 in all ages except six years
old, FT is very weakly represented, with very
low scores (under 0.5) in only 3 of the seven
age groups.
In the case of temporary teeth, ft has scored
only for the ages of 6 and 7, but even then, the
scores are very low (<1). On the other hand, dt
has high scores in all ages, up to and including
11, which is the age when the dt component
reaches maximum level.

Results
The age average was 8.43 years old, 6-yearolds being the most numerous. The DMF-T
index reached scores from 0 to 6, except score
5, for which the number of patients was 0.

Figure 1. Distribution of patients with similar DMF-T
scores

Figure 2. Distribution of patients with similar dmf-t
scores

The highest DMF-T average scores were
found in subjects diagnosed with congenital
cardiac anomalies, while the highest average

scores for the dmf-t index were recorded in
subjects
diagnosed
with
pulmonary
hypertension.
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Figure 3. The evolution of DT and FT indices according to age

Discussion
The results of this study indicated a
significant difference between scores obtained
for dmf-t and DMF-T indices; the average
score for dmf-t (=2.72) was almost double that
for DMF-T (=1.40); therefore, the subjects of
this study present a better state of oral health
for their permanent dentition than for their
temporary dentition. Stecksén-Blicks et al.
obtained results in concordance with those of
our study. In their study both the dmf-t
(average score 5.2) and the DMF-T (average
score 0.9) indices of the sample of children
with cardiac conditions (obviously, the average
dmf-t score > the average DMF-T score) have
high levels compared to the control group [6].
Therefore, children diagnosed with cardiac
conditions have a superior dental status in their
permanent teeth compared to the temporary
ones. The aspect can be explained by a series
of situations which occur in the context of the
general conditions these children suffer from,
situations which may affect their dental health.
For instance, many of the children have
nutrition-related problems during their first
year of life. Vomiting is a common problem,
and to compensate this, they should frequently
be fed, while nightly meals are often required
to maintain the energy intake at an acceptable
level. Moreover, some of the medication
administered for cardiac diseases contains
sugar and diuretics, which can cause
xerostomia.
Infections last longer than in the case of
healthy children; there is a high requirement for
liquids, especially at night, when salivary
protection is lower [6]. All these aspects have

repercussions mainly on the health of
temporary teeth.
The high incidence of the cavity in
temporary teeth compared to permanent teeth
in the case of children with cardiac conditions
can also be explained by El-Hawary and his
collaborators’ conclusion: congenital cardiac
conditions affect the chemical structure and
composition of temporary teeth [7]. Enamel
has a protective role for the tooth; loss of
enamel exposes the sensitive dentine
underneath. Once deteriorated, enamel is
generally impossible to recover [8]. ElHawary’s study proves the occurrence of
alterations in the enamel and dentine of
temporary incisors in patients with congenital
cardiac diseases. Changes were found both in
ultrastructure and in mineral content (Ca and
P) in the enamel and dentine [7]. Hallet et al.
reached the same result in their study: the
average score for dmf-t (=4.2) is higher than
the DMF-T score (=0.9) in a sample of 39
children diagnosed with congenital cardiac
conditions [1].
It is worthy of mention that, in the three
studies mentioned above, it is in our study that
dmf-t indices have the lowest scores. StecksénBlicks’ study [6], performed on a sample of
Swedish children, has the highest dmf-t scores
(=5.2), followed by the sample of children
from Northern Australia, examined by Hallet
(=4.2). Romania, represented by a sample of
children from TirguMures, has significantly
lower dmf-t scores (=2.75).
There also are studies which did not find
significant differences between the scores of
the two indices, such as the study carried out
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by Talebi et al., involving a sample of children
with cardiac conditions. Comparatively, they
also studied a sample of healthy children, the
results being similar to those obtained for the
study sample [9]. The results obtained by
Talebi et al. are related to two other studies in
specialized literature [10, 11]. Silva et al. [3]
obtained higher scores for DMF-T compared
to dmf-t. However, it should be noted that
their study aimed to establish oral health status
in a sample of 104 children aged between 2 and
17. Thus, even if the sample consisted of
children at risk of infectious endocarditis, the
age groups studied by Silva et al. make it
difficult to compare the results with those
obtained in our study.
About average scores according to age
groups, the results obtained in our study
cannot be included in a specific pattern;
average scores do not decrease or increase with
age. Thus, the maximum average score for
temporary teeth is found at the age of 9
(=4.14), and the minimum average score at the
age of 10 (=1.00). At seven years of age, the
average score is 3.60, while at 12 years of age it
is 1.25. The same situation resulted in the case
of permanent teeth; the maximum average
score was recorded at the age of 10 (=4.00),
and the minimum score at the age of 6 (=0).
A study carried out in Romania on a sample
of children aged between 7 and 12 from rural
areas in Dolj County, attracted our attention by
its results, which we considered comparable to
those of our study, even though the study in
question was performed on a sample of
clinically healthy children. Bătăiosu et al. [12]
indicated that the average scores for temporary
teeth decrease once the subject's age; average
scores are directly proportional with age. The
maximum score for the dmf-t index was found
at the age of 7 (=4.11), and the minimum score
at the age of 12 (=0.52). In the same study, the
average scores of the DMF-T index followed
age groups according to a specific pattern, like
in our study, scores being directly proportional
to age. Thus, the minimum average score for
the index (=0.55) was recorded at the age of 7,
and the maximum average score (=3.33) at the
age of 11.
The average scores obtained by Bătăiosu
and his collaborators are very close to the ones
in our study: average score2.56 for dmf-t index
and 1.87 for the DMF-T index, compared to an

average score of 2.72 for the dmf-t index and
1.40 for the DMF-T index found in our study.
It is essential to specify once more that
Bătăiosu’s [12] study sample consisted of
healthy children, whereas our sample consisted
of children with acute cardiac conditions.
However, we can note that, in the case of
permanent dentition, children with cardiac
conditions have a dental health status superior
to healthy children. Since this surprises us, we
can ask whether the rural background of the
healthy children may be the cause of these
scores.
To be able to answer this question, we
analyzed the results obtained by Fleancu [13],
who studies the oro-dental status of primary
school children in two schools in Sibiu. The
schools were selected because they both had a
dentist’s practice. The DMF-T index had an
average score of 1,71 for the entire sample, a
score which is lower than that found for
children in the rural environment (=1.87), but
higher than the score obtained by children with
cardiac conditions (=1.40).
Therefore, healthy children in urban
schools which are equipped with dental
practices have an inferior dental status to
healthy children in the rural environment, but
with insignificant differences, while the sample
of children with cardiac conditions has a better
dental status. It is important to note that
antibiotics are prescribed for the prophylaxis of
infective endocarditis, so it is possible that
medication may induce a prophylactic effect on
cavities [6].
Another explanation for the favorable
dental status of subjects with cardiac
conditions compared to healthy subjects may
be the indication they have all received, namely
the prophylaxis of bacterial endocarditis; in this
context, regular dental check-ups and rigorous
oral hygiene ensure an explanation to the
situation.
Concerning parent knowledge on the
prophylaxis of endocarditis, Balmer et al.
specified that 64% of parents were aware of the
relationship between their children’s oral
health and infective endocarditis [11]. Cheuk et
al. [14] conclude that the parents of children
with congenital cardiac conditions have
essential knowledge gaps regarding their
children’s disease, and suggest that the current
educational program is inadequate. The study
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performed by Nath et al. [15] reached similar
conclusions, namely that only 8% of parents
were aware of the importance of good oral and
dental hygiene and the need to prevent
infective endocarditis.
Another important aspect emphasized by
our study was the scores reached by the
components of the indices - dt, ft / DT, FT.
The scores suggest that the rate of dental
treatment is very low, both in the case of
temporary dentition and permanent dentition,
even though the need for treatment exists and
is recommended.
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Conclusions
Children with cardiac conditions have a
better state of oral health for permanent
dentition than temporary dentition. Children
with cardiac anomalies who follow chronic
medicine treatment present a high risk of
developing the dental cavity. In the context of
preventing infective endocarditis, the
monitoring of patients with cardiac conditions
and the maintenance of rigorous oral hygiene
are unsatisfactory.
Patients see a dentist only when forced by
the imminence of heart surgery, to eliminate
dental hotbeds. An effort is required on the
part of pediatricians and pediatric cardiologists
to make parents aware of the importance of
oral hygiene and the necessity to prevent
infections in children with cardiac conditions.
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Abstract
The success of dental restorations is dependent both on clinical phases of treatment to achieve fairness and on rigor
to achieve technical phases. In our study we conducted research on metal parts microstructure of metal-ceramic
dentures, to investigate the effect of reheating to successive deposits layers of ceramic. We analyzed molded samples
and replicates on which were simulated ceramics firing. Applying such heat treatments have resulted in complete
dissolution of intermetallic compounds and conducted to a homogeneous microstructure near to thermodynamic
equilibrium, which leads to improved behavior in long-term operation of dental restorations.
Keywords: dental alloys, microstructure, molding flaw.

degradation by corrosion of alloys, mechanical
wear and fatigue fracture [7-9].
Corrosion is described as the destruction or
damage of the material under the action of
aggressive environment (atmosphere and oral
fluids) [10].
Metal alloys based on Chromium and
Cobalt are widely used in the dentistry field
[11].
The Co-Cr or Ni-Cr alloys have good
corrosion comportment because of Chromium
presence, which forms a stable chromium
oxide layer on the alloy surface [12-18]. In
addition, the allergenic potential of Cr-Co
based dental alloys is very small compared with
the allergenic potential of the dental alloys
based on Ni-Cr [18] in patients with allergic
ground.
The corrosion behavior of cast alloys is
considered to be the most relevant property
that complies with safety biological material
[19]. For the commercial alloys, the proportion
of Cr and Mo ranges between 11…25 wt. %
and respectively 0…10 wt. % [20].
Modern Ni-Cr alloys chemistry has mainly
Ni (60-70%) and Cr (15-20%), with some
content of Mo, Al, Mn, Be, Cu, Co, Fe, W, Ti
or Nb.
Nickel reduces hardness, increases
malleability and elasticity of the alloy.
Generally, substituting some important
percentages of Fe, any alloy gets better
resistance to corrosion.

Introduction
The metal-ceramic fixed prosthetic
restoration which reestablish the continuity of
dental arches [1] are widely used in dentistry.
The alloys features needed for in metalceramic technology [2-4] are:
 high temperature resistance, which allow for
no deformation during ceramics firing;
 melting temperature must be lower than
1300°C for an easy processing, and should
be higher with about 150…200°C than
sintering temperature interval of the
ceramics which is in the range
850…1100°C;
 thermal expansion coefficient should be
closed to the one of ceramic mass, to avoid
share stress appearance in the interface
alloy-ceramic durring prosthetic piece
cooling;
 solidification shrinkage should be less than
2.5%;
 yield strength should be as high as possible;
 should allow on optimal adherence of the
ceramics mass.
Dental materials interact with living tissues
they come in contact with and generate local or
systemic responses [5]. The biocompatibility of
dental alloys is important and is considered a
controversial problem for practitioner
physicians [6].
Among the causes of metal-ceramic
restorations failure are cited in literature:
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Chromium
improves
mechanical
properties, and the chromium oxide formed on
the alloy surface has anticorrosive effect and
offer good adhesion to ceramics. Oxidation
improves the quality of metal-ceramic interface
[21, 22].
Molybdenum (3-11 wt. %) increases
corrosion resistance and has convenient
influence on the thermal expansion coefficient.
Addition of Mn, W, and Ti improves also
corrosion resistance of the alloy. Beryllium
addition in Ni-Cr alloys improves alloy fluidity
in liquid state and increases adherence between
porcelain and metal [21, 23-25].
Studies [26] showed that the corrosion
products from dental alloys solubilized in
adjacent gum tissues depends on the
composition of the alloy restorations which
influence the corrosion resistance [27-30], the
structure formed during casting [20] and the
subsequent combustion/firing protocols [ 20,
31].
Here we conducted research on
components of metal alloys Co-Cr and Ni-Cr
of the same shape/dimensions of metalceramic dentures, to investigate the effect of
reheating the structure of alloys on the
successive layers of ceramic deposited. We
analyzed the samples comparing as cast
dentures to same shape/dimensions dentures
with simulated firing of the ceramics.

 C1: dental alloy Ni-Cr 2 as cast
 C2: dental alloy Ni-Cr 2 after ceramic firing
simulation through heat treatments.
All the 6 samples we embedded in acrylic
resin and were prepared for metallographic
observations.
Metallographic preparation consisted of
successive polishing on sanding paper grit 180320-500-800-1000-1200 mm, and suspension
of diamond 5, 3 and 1μm on cloth. Subsequent
the prepared surfaces were etched
electrochemical in oxalic acid solution 5%, 5
sec at 2 V.
The metallographic observations, normal
and DIC (Differential Interference Contrast)
were made with an optical microscope Reichert
Univar֯ from Biomaterials Research Centre
UPB-BIOMAT֯.
Results and discussions
For samples A1 – as cast; crown and bridge
- magnification 200×, the microstructure
consists of solid solution and can be observed
intermetallic compounds. In DIC image can
observe slight tendency of dendrite formations
in the crown and more relevant in the bridge
(thicker and with more volume of material).
With magnification 500× one can observe
that inter-dendritic distances are in the range
14…25µm for the bridge sample. One can be
noted the presence of intermetallic compounds
(figure 1).
For samples A2 – firing simulation by heat
treatments; crown and bridge – magnification
200× one can observe the slight dissolution of
intermetallic
compounds
between
interdendritic arms.
With magnification 500× there are revealed
that intermetallic compounds separations are
discontinuous, also as a result of elements
diffusion in solid state during heat treatments.
The interdendritic distance is now 10…18 µm
for the crown and 18…36 µm for the bridge.
One can observe that dendrites are
homogenized, even if there persist
interdendritic intermetallic compounds (figure
2).

Experimental part
In this study were considered three alloy
types: A. Co-Cr based (wt. % Co 64, Cr 21, Mo
6, W 6, Fe, Mn and Si < 1); B. Ni-Cr based (wt.
% Ni 58, Cr 27, Mo 8, Si 2); and C. Ni-Cr based
(wt. % Ni 63, Cr 25, Mo 9, Si 2, Nb 1). For each
alloy were made two samples, each consisting
of two interlocked elements: a crown shell and
a body bridge.
The samples were codified as follows:
 A1: dental alloy Co-Cr as cast
 A2: dental alloy Co-Cr after ceramic firing
simulation through heat treatments
 B1: dental alloy Ni-Cr 1 as cast
 B2: dental alloy Ni-Cr 1 after ceramic firing
simulation through heat treatments
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Crown A1; 200×

Crown A1; 500×

Bridge A1; 200×

Bridge A1; 500×
Figure 1.

Now is clearly revealed the crystalline grains
limits formation. Interdendritic segregation is
less pronounced comparing with as cast

Crown A1-DIC 500×

Bridge A1-DIC 500×

microstructure, as an effect of solid state
diffusion produced by heat treatments/firing.

Crown A2; 200×

Crown A2; 500×

Crown A2-DIC 500×

Bridge A2; 200×

Bridge A2; 500×
Figure 2.

Bridge A2-DIC 500×

For B1 samples, the interdendritic arms
distance is in the range of 60…90 µm for the
bridge. For the crown there are evident only

the solid solution non-homogeneous in as cast
state. This dental alloy presents no intermetallic
compounds (figure 3).
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Bridge B1; 200×
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Crown B1; 500×

Bridge B1; 500×
Figure 3.

In DIC images one can observe more clear
the solidification dendrites (in depth) and
interdendritic zones (in relief).
For the bridge in sample B2 (heat treated),
the distance between dendrite arms is in the

Crown B2; 200×

Bridge B2; 200×

Crown B1-DIC 500x

Bridge B1-DIC 500×

range 35…55 µm, and the crown is more
homogenized. The primary dendrites are
visible, but the secondary ones are hardly
observed as a result of homogenization
through heat treatments (figure 4).

Crown B2; 500×

Bridge B2; 500×
Figure 4.

With higher magnification (500×), one can
observe the grain limits; so the microstructure
of the casted material was clearly homogenized.
In casted samples C1, the distance between
secondary dendritic arms is in the range
30…35 µm for the crown and 35…55 µm for

Crown B2-DIC 500×

Bridge B2-DIC 500×

the bridge. The corresponding alloy for these
samples, even in as cast state, has a
microstructure less segregated (figure 5).
For the C2 samples, one can be observed a
good homogenization after firing simulations
through heat treatments (figure 6).
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Crown C1; 500×

Bridge C1; 500×
Figure 5.

Crown C2; 500×

Bridge C2; 500×
Figure 6.

It is obvious the formation of a new
generation of crystalline grains after firing
simulation.
In all these images the casting defects could
be pores due to solidifying contraction and
micro-cracks
specific
to
dendritic
microstructures [32]. Only a few papers report
about the influence of metal casting process on
corrosion resistance of dental alloys [33, 34]. It

Crown C1-DIC 500×

Bridge C1-DIC 500×

Crown C2-DIC 500×

Bridge C2-DIC 500×

seems that Co-Cr based alloy have more nonconvenient microstructural aspects, than Ni-Cr
based alloys.
In our study, there were applied thermal
regimes similar to ceramic firing cycles, and
microstructural
and
compositional
homogenization of the samples were
examined.
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According to the results obtained in other
research [35], thermal cycles for firing the
ceramics acts favorably to metal component
and allow for the homogeneity of the
restoration.
The homogenization of the products
diminish the contours of the dendrites due to
the diffusion carried out in the solid state
during firing.
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Conclusions
Application of a heat treatment (annealing
for homogenization) will produce the complete
dissolution of the intermetallic compounds and
so is possible to obtain a microstructure of
thermodynamic equilibrium. This correspond
to the ideal shape of uniform crystalline grains,
compositional and dimensional homogeneous.
Applying the firing cycles of the different
ceramic layers it manages to produce
approximately similar effect, which leads to
improved operational behavior of dental
restorations.
As a result of compositional and structural
homogenization, dental restorations supports
better the mechanical associated with thermal
stress mechanical, and, especially, the
combined effect of corrosive effect on metalceramic restorations in the oral cavity.
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Abstract:
The purpose of this clinical study was to assess the efficacy of low-level laser therapy (LLLT) as mono- and associated
therapy, in temporomandibular disorders (TMDs).
In the randomized controlled clinical trial 123 patients with TMDs, pain in masticatory musculature and limited
opening of the oral cavity were included. The patients were divided in 3 groups, the group of patients treated with
LLLT as monotherapy (42), the group of patients treated with nonsteroidal anti-inflammatory and centrally acting
muscle relaxant medication (40), and the group of patients which benefited by LLLT as associated therapy (41 patients,
LLLT and medication). The parameters represented by the reductions in pain and the improvement of mouth-opening
were assessed in 8 monitoring sessions. The intensity of pain was evaluated on the visual-analogue scale (VAS), ranging
from 0 to 10, and the maximal opening capacity of oral cavity was measured in mm, by ruler, in the morning of the
monitoring sessions.
According to the obtained results, the optimal modality with highest success rate is represented by the associated
method, where the reductions in pain and the improvement of mouth-opening were significantly increased - in the
third group, in comparison with the second and the first group of patients.
Based on the results, associated therapy in the treatment of TMDs should be considered as an alternative method to
other monotherapies.
Keywords: painful TMDs, LLLT as mono- and associated therapy, pain reduction in masticatory musculature,
improvement of mouth-opening

therapies and interventions based on cognitive
behavioral approaches [8-10].
At present, a conservative treatment
approach prevails over surgery, given it is less
aggressive and usually results in satisfactory
clinical
outcomes
in
mild-moderate
temporomandibular disorder (TMDs).
Nocturnal grinding is a detrimental motor
activity, a self-destructive parafunction,
characterized by „the consequences of a
normal function used in abnormal condition”.
Differential diagnosis in nocturnal or daygrinding patients is realized according to the
frequency of phenomenon, the destruction
degree, the social discomfort and the
manifested symptomatology. The morbid
clinical entity of nocturnal-grinding is
characterized by the existence of occlusal and
TMJ disharmony determined by premature
contact areas and by occlusal interferences,
strong chaotic contractions of elevator muscles

Introduction
Orofacial pain is manifested in the face or
oral cavity area, and includes the disorders of
TMJ [1]. Between 5-12% of adult people in the
United States [2], 33% of the adult Chinese
population in Hong Kong [3], and 33.3% of
2005 individuals in Italy [4], experience pain
associated with disorders of the TMJ. The
usual
symptoms
of
myogenic
temporomandibular disorders (TMDs) are
represented by the facial pain, earaches or
ringing of the ears, dull, chronic headaches, jaw
locking, clicking or popping sounds in the jaw
joint, a bite that feels uncomfortable or “off”,
neck, shoulder and back pain, and swelling on
the side of the face [5-7]. The classical
treatment used were injections, physical
therapy, splints, anti-inflammatory medications
(that could have side effects when used over
long periods of time), to which have been
added self-management strategies, laser
39
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of mandible, accentuated interdentally friction,
etc. [11-13].
Inflammation is a complex, neurotropic,
vascular and metabolic self-defense reaction,
induced by the penetration of pathogen agents
or of own degradation products into the
healthy tissues of an organism and has some
commune mechanisms with infections and
allergies.
According to the therapeutic utilization, the
anti-inflammatory medications are divided into
four categories: anti-inflammatory with
immediate effect, basic anti-rheumatic
medication, anti-inflammatory and other
adjuvant. All these therapeutical means have
the purpose to suppress the infection, eluding
the pain, functional improvement and
maintenance of T.M.J. The treatment of TMJ
disorders is a long-term treatment, motif which
can determine the apparition of adverse
effects/intolerances and drugs interactions
[14-17].
Photobiostimulation with therapeutical
laser is the use of low-energy laser light on
tissues, to achieve a clinical effect.
Biostimulation has been used clinically for pain
reduction, wound healing and aid in physical
therapy for temporomandibular joint
disorders. The basic mechanism for
biostimulation occurs at molecular level. Laser
light penetrates through tissue and strikes a
chromophore (photosensitive molecule),
which is situated in mitochondria.
Mitochondrial cytochromes are responsible for
converting adenosine diphosphate (ADP) to
adenosine triphosphate (ATP), thus supplying
energy to the cell and driving cellular

metabolism. The ability of laser light to affect
target molecules is dependent on the
absorption spectra of biomolecules and tissue
optics. With inflammation, the normal resting
potential of nerve fibers is decreased, leading
to hypersensitivity. Returning the resting
potential to normal could decrease pain
transmission. This area of biostimulation is
clinically important in pain reduction.
Biostimulation is also effective in increasing
metabolism and cell replication in fibroblasts
and endothelial cells [18-22].
Epic 10 diode lasers can be used too for
temporary relief of minor pain, including pain
associated
with
TMJ
or
other
temporomandibular disorders, by providing a
therapeutic and non-invasive way in treating
pain. Using a special handpiece attachment, the
Epic 10 laser is transformed in a device capable
to reduce and manage oral and maxillofacial
pain. Technical specifications of Epic 10 diode
lasers are: laser classification IV (4); InGaAsP
semi-conductor diode; 940 nm wavelength; 10
W peak power. The presentation mode of Epic
10 diode laser, of the handpiece and the
method of use for the device in our study can
be observed in figure 1 [23,24].
The pain therapy procedure with Epic 10
laser is the process by which tissue temperature
is elevated for the temporary relief of minor
pain, the temporary increase in local blood
circulation, and the temporary relaxation of
muscle. Affected muscles and/or joints have to
be exposed to an adequate level of therapeutic
energy over a short period of time, to provide
effective therapeutic effects [26].

A
B
C
Figure 1. The presentation mode of Epic 10 diode laser (A), of deep tissue handpiece (B), and using method (C)
[24, 25]

The visual analogue scale (VAS) is onedimensional psychometric response scale,
which can be used for measuring the pain

intensity in adult populations. VAS helps to
assess the subjective pain intensity of the
patient (before, during, and after the
40
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treatment), in questionnaires. VAS scale was
noted between “no pain” (score of 0) and “pain
as bad as it could be” (score of 10) (as none,
mild, moderate, or severe). VAS scale has the
advantage of easy and quick use, reduced time

required to fill in the questionnaire, and of the
low cost [27-29]. The VAS scale inserted in the
questionnaire used in this study had the aspect
presented in figure 2.

Fig. 2. The aspect of VAS inserted in the used questionnaire of study

The purpose of this study was to assess the
effectiveness of low-level laser therapy (LLLT)
as mono- and associated therapy, in
temporomandibular disorders (TMDs).

fatigue in the TMJ area and in the masseter and
temporal masticatory muscles, reduced
opening of the oral cavity under 35 mm, no
sensibility/ adverse effects/intolerances at
anti-inflammatory drugs/medication, no
allergic reactions, any other adverse reaction to
anti-inflammatory medication, and without
other acute or chronic, general or dental
diseases (e.g. gastritis, digestive ulcer, gastrointestinal hemorrhages, liver- and renal
disturbances, etc.) in personal antecedents. The
mean (±SD) of selected patients’ age was 50.5
± 9.5 years.
Prior to the start of therapy, professional
oral hygiene was performed in all the patients.
The 123 eligible patients were randomized
in three groups:
 First group of patients (L group, n = 42, 24
females and 18 males) benefited from a
series of 4 sessions LLLT as monotherapy,
once every 2 days, with the Epic 10 laser
device. Treatment takes 10 minutes for each
site (left and right), to provide relief from
disagreeable TMJ symptoms. The deep
tissue handpiece with attached protective
cover was used at the 30 mm spot size.
Laser parameters was selected for pain
therapy program. LLL treatment was
performed by placing the handpiece with
protective cover in the treated area, by using
the red laser beam as reference for center of

Materials and method
The study was performed according to
ethical principles and good clinical practice.
All participants signed written informed
consent prior to the beginning of this study.
This randomized controlled clinical trial
initially enrolled 155 patients. We excluded
patients who were admitted as emergency
patients and were in acute pain and dysfunction
that required other forms of treatment, and
thereafter those who were unable to cooperate
within the studied requirements. The patients
were selected after a detailed anamnesis and all
patients presented painful cranio-mandibular
dysfunctional syndrome and nocturnal
bruxism. Also, the included 123 patients
presented TMDs, pain in masseter and
temporalis masticatory musculature and
limited opening of the oral cavity. The
participating dentists attended a training day to
ensure consistency of examination and
treatments. The patients were monitored
during the period of 2012-2018 in the Dental
Clinics of the Dental Medicine Faculties.
The inclusion criteria of patients were: an
age range of 41-60 years, pain and muscle
41
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the treatment location to position the
handpiece, and by checking periodically the
patients comfort during the use of the Epic
10 laser device. The eyes of patient and
clinician were protected with colored in
green plastic glasses, and the laser fascicle
irradiated the skin surface. We seated the
laser screen to the recommended initial
power settings for therapeutic effect (at 4.0
W delivered over 10 minutes = 600 seconds
of continuous treatment = CW). The
patient response was monitored in order to
adjust the needed power and/or distance
for the patient comfort. Power frequency
was 50-60 Hz magnetic field and 3 A/m in
continuous level.
 The patients of second group (M group,
n=40, 21 females and 19 males), were

Graph 1.
The distribution of the patients in
groups, after gender and the used
treatment

treated for 8 days with nonsteroidal local
anti-inflammatory gel (by massaging 3 times
a day with Fastum gel in the masseter and
temporal muscles area) and centrally
relaxant medication for muscles (2 tablets of
Clorzoxazon of 250 mg 2 times a day, so
500 mg x 2 times a day).
 Third group of patients (L+M group, n=41,
24 females and 19 males), benefited from
associated therapy, LLLT (4 irradiation
sessions) and the previously mentioned
medication (nonsteroidal local antiinflammatory gel Fastum gel) and centrally
relaxant
medication
for
muscles
(Clorzoxazon tablets).
The distribution of the patients in groups,
after gender and the used therapy, is presented
in graph 1.
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100%

41

40

female

80%
60%

18

19

19

24

21

24

male
total

40%
20%
0%

L

All patients were monitored to pursue the
results. Before VAS evaluations of pain in TMJ
area, were assessed the mouth opening
variables with a ruler. VAS evaluations were
based on the found pain level, after direct
extraoral palpation of masseter and temporalis
muscles. Both sides of the head were examined
separately, to avoid confusion in the patient
reactions. The parameters represented by the
improvement of mouth-opening and the
reductions in pain were assessed before (Ev.1)
and after (Ev.2) the first applied treatment, in
the third day (after the second session of LLLT
= Ev.3), in the fifth day (after the third session
of LLLT = Ev.4), in the seventh days (after the
fourth session of LLLT = Ev.5), respectively
after 3 months (Ev.6), after 6 months (Ev.7)
and after 9 months (Ev.8). In total, 8
monitoring sessions were carried out on the
effects of applied therapies in the selected
patients.

M

L+M

Result and Discussions
In the first part of the assessment, the oral
cavity opening (MO) was measured and
recorded in all patients of the 3 groups.
In the first group of patients (L) (table 1):
 the highest number of patients presented
the MO=24mm in Ev.1 (19.04%),
MO=30mm in Ev.2 (19.04%), MO=38mm
in Ev.3 (19.04%), MO=44mm in Ev.4
(19.04%), MO=46mm in Ev.5 (19.04%),
MO=42mm in Ev.6 (19.04%), MO=40mm
in Ev.7 (19.04%), and MO=38mm in Ev.8
(16.66%);
 minimum values of MO increased from
Ev.1 (=18mm) to Ev.5 (=33mm), and then
decreased in Ev.6 (=30mm), Ev.7 (=26mm)
and at Ev.8 (=24mm);
 maximum values of MO increased from
Ev.1 (=30mm) to Ev.6 (=54mm), and then
decreased in Ev.7 (=48mm) and at Ev.8
(=44mm).
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Table 1. Assessment of the opening of oral cavity, in first group (L) of 42 patients (in mm)
MO-mm
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56

Ev. 1

Ev. 2

Ev. 3

Ev. 4

Ev. 5

Ev. 6

Ev. 7

Ev. 8

3
6
6
8
7
7
5
-

2
3
4
6
6
8
6
4
2
1
-

1
2
3
4
4
6
8
7
4
2
1
-

2
3
3
4
4
6
6
8
3
2
1
-

1
2
3
4
6
7
7
8
2
1
1
-

-

1
2
3
3
4
5
5
8
6
2
2
1
-

1
3
4
4
4
5
6
7
5
2
1
-

In the second group of patients (M) (table
2):
 the highest number of patients presented
the MO=24mm in Ev.1 (20%), MO=26mm
in Ev.2 (20%), MO=34mm in Ev.3 (17.5%),
MO=36mm in Ev.4 (20%), MO=40mm in
Ev.5 (17.5%), MO=38mm in Ev.6 (17.5%),
MO=36mm in Ev.7 (15%), and
MO=34mm in Ev.8 (17.5%);
 minimum values of MO increased from
Ev.1 (=18mm) to Ev.5 (=28mm), and then
decreased in Ev.6 (=26mm), Ev.7 (=24mm)
and at Ev.8 (=22mm);
 maximum values of MO increased from
Ev.1 (=30mm) to Ev.5 (=48mm), and then
decreased in Ev.6 (=46mm), Ev.7 (=44mm)
and at Ev.8 (=42mm).
In the third group of patients, with
associated therapy (L+M) (table 3):
 the highest number of patients presented
the MO=24mm in Ev.1 (19.51%),

1
1
2
2
3
4
8
7
6
5
1
1
-

MO=32mm in Ev.2 (19.51%), MO=40mm
in Ev.3 (19.51%), MO=44mm in Ev.4
(21.95%), MO=48mm in Ev.5 (19.51%),
MO=46mm in Ev.6 (21.95%), MO=42mm
in Ev.7 (19.51%), and MO=40mm in Ev.8
(19.51%);
 minimum values of MO increased from
Ev.1 (=18mm) to Ev.5 (=36mm), and then
decreased in Ev.6 (=30mm), Ev.7 (=28mm)
and at Ev.8 (=26mm);
 maximum values of MO increased from
Ev.1 (=30mm) to Ev.5 (=56mm), and then
decreased in Ev.6 (=52mm), Ev.7 (=50mm)
and at Ev.8 (=48mm).
The mouth opening (MO) in all the patients
increased gradually during the therapy till Ev.5,
and then decreased until the Ev.8. The yellow
color of the boxes in the tables indicates the
maximum number of patients.
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Table 2. Assessment of the opening of oral cavity, in second group (M) of 40 patients (in mm)
MO-mm
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56

Ev. 1
3
5
6
8
7
6
5
-

Ev. 2
2
4
7
7
8
6
4
2
-

Ev. 3
1
1
4
5
6
6
7
4
3
2
1
-

Ev. 4
3
3
5
6
6
8
3
2
2
1
1
-

Ev. 5
2
3
4
4
4
6
7
5
2
2
1
-

Ev. 6
1
2
3
4
4
5
7
6
5
2
1
-

Ev. 7
1
3
3
4
5
5
6
5
4
2
2
-

Ev. 8
1
2
4
4
4
5
7
5
5
2
1
-

Table 3. Assessment of the opening of oral cavity, in third group (L+M) of 41 patients (in mm
)
MO-mm Ev. 1 Ev. 2 Ev. 3 Ev. 4 Ev. 5 Ev. 6 Ev. 7 Ev. 8
16
18

5

-

-

-

-

-

-

-

20

6

2

-

-

-

-

-

-

22

6

2

-

-

-

-

-

-

24

8

3

-

-

-

-

-

-

26
28

6
6

4
6

-

-

-

-

1

1
2

30

4

7

1

-

-

1

2

3

32

-

8

1

1

-

1

3

3

34
36

-

4
3

2
3

1
2

1

2
2

3
3

3
5

38
40

-

2
-

3
8

2
4

2
3

3
3

5
7

6
8

42

-

-

7

7

5

6

8

6

44
46

-

-

7
6

9
7

7
7

7
9

5
2

2
1

48

-

-

3

5

8

4

1

1

50

-

-

-

2

4

1

1

-

52

-

-

-

1

2

1

-

-

54

-

-

-

-

1

-

-

-

56

-

-

-

-

1

-

-

-
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The mouth opening (MO) in all the patients
increased gradually during the therapy till Ev.5,
and then decreased until the Ev.8. The yellow
color of the boxes in the tables indicates the
maximum number of patients.
Table 4 presents the reported answers of
pain intensity in all three groups of patients, in
all eight evaluation sessions, according to the
analogical visual scale (VAS) for pain. The
reference points used in our study were: VAS
0-1 = no pain; VAS 2-3 = mild pain; VAS 4-5
= moderate pain; VAS 6-7 = severe pain; VAS
8-9 = very severe pain; VAS 10 = the most
intense pain possible.
Studying the values of table 4, it is
noticeable that the pain intensity reported by

the patients was decreased from Ev.1 (from the
maximum "severe pain", VAS = 8-9) to Ev.5
(to minimum "no pain", VAS = 0).
On Ev.6, Ev.7 and Ev.8, it is noticeable that
a new increase in pain appeared.
We underline that VAS values were the
lowest in patients in the third group (L + M),
thus patients who received associated therapy,
followed by the VAS values of the first group
of patients (L). VAS values in the second
patient group (M) were higher than in the other
two groups, throughout the applied therapies
and monitoring sessions.
The yellow color of the boxes in the tables
indicates the maximum number of patients.

Table 4. Reported answers of pain intensity according to the Visual Analogue Scale (VAS)
Group

L
42
patients

M
40
patients

L+M
41
patients

VAS
0-1
2-3
4-5
6-7
8-9
10
0-1
2-3
4-5
6-7
8-9
10
0-1
2-3
4-5
6-7
8-9
10

Ev. 1
2
15
20
5
1
16
19
4
2
15
19
5

Ev. 2

Ev. 3

Ev. 4

Ev. 5

Ev. 6

Ev. 7

Ev. 8

1
6
18
15
2
1
16
20
3
3
7
6
14
1
-

1
3
16
11
11
2
4
15
17
2
5
11
13
9
3
-

11
17
12
2
3
6
8
14
9
2
15
17
9
-

12
21
9
6
9
11
9
5
17
15
9
-

12
22
8
6
9
9
12
4
18
16
7
-

10
15
16
1
6
8
9
12
6
14
16
11
-

8
15
17
2
4
7
8
12
9
8
16
15
2
-

According to the obtained results, the
optimal modality with highest success rate is
represented by the associated therapy, due to
the improvement of the mouth-opening that
was significant increased, and the pain
intensities that were reduced in the patients of
third group, in comparison with the patients of
first and the second group.
The Epic 10 device in pain therapy
determines local heating of treated tissues,
which induce a temporary increase of the blood

circulation, and temporary relaxation of the
contracted muscles. [30].
The researches of Shukla et al [31],
demonstrated that LLLT seems to be effective
in the pain reducing of TMDs, and the
treatment with soft lasers may be an option for
the patients which are interested in noninvasive therapy. Leite et al [32] underlined that
most studies about LLLT presented pain
remission, but the standardization of used
parameters (wavelength, output power,
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frequency) and defined protocols for the use of
LLLT are necessary for an efficient treatment
of TMDs. The studies of Melis [33], suggest
that the use of LLL in the therapy of TMDs
cannot be recommended. Kathuria et al [34],
indicates that LLLT should be applied with
great attention in the patients with
malignancies and coagulation disorders. Eroglu
et al [35], consider that extra-oral singlesessions with LLLT effectuated immediately
after the extraction of impacted third molar can
help patients be less affected by the
postoperative trismus and swelling.
Currently, there is no consensus in the
literature on the frequency and the number of
LLLT sessions. [36].

2. National Institute of Dental and Craniofacial
Research. Prevalence of TMJD and Its Signs and
Symptoms.
July
18,
2013,
http://www.nidcr.nih.gov/DataStatistics/FindData
ByTopic/FacialPain/PrevalenceTMJD.htm
3. Pow E.H., Leung K.C., McMillan A.S., Prevalence of
symptoms associated with temporomandibular
disorders in Hong Kong Chinese. J Orofac Pain.
2001 Summer; 15(3):228-34
4. Mobilio N., Casetta I., Cesnik E., Catapano S.,
Prevalence of self-reported symptoms related to
temporomandibular disorders in an Italian
population.J Oral Rehabil. 2011 Dec; 38(12):88490
5. Nidal G., Concepts of TMD Etiology: Effects on
Diagnosis and Treatment, IOSR Journal of Dental
and Medical Sciences (IOSR-JDMS), Vol. 15, Issue 6,
Ver. II (June. 2016), p. 25-42
6. Dutton M., Dutton's Orthopaedic Examination,
Evaluation, and Intervention, capter 26, The
temporomandibular joint, 3 edition. McGraw-Hill
Education / Medical, 2012
7. Sharav Y., Benoliel R., Orofacial Pain And
Headache, Edinburgh London New York Oxford
Philadelphia St Louis Sydney Toronto, Mosby,
Elselvier, 2008,
https://archive.org/details/OrofacialPainAndHead
ache2008
8. Manfredini
D.
Current
concepts
on
temporomandibular disorders. London, Berlin,
Chicago: Quintessence Publishing, 2010
9. Iserto D.M., Summers S., TMJ Temporomandibular
Joint Dysfunction - Causes, Symptoms, Treatment,
and Pain Relief For Your Jaw Pain, Amazon Digital
Services LLC, 2014
10. Paço M., Peleteiro B., Duarte J., Pinho T., The
effectiveness of physiotherapy in the management
of temporomandibular disorders: a systematic
review and meta-analysis. J Oral Facial Pain
Headache. 2016;30(3):210–220
11. Reddy SV, Kumar MP, Sravanthi D, Mohsin AHB,
Anuhya V. Bruxism: A Literature Review. Journal of
International Oral Health : JIOH. 2014;6(6):105109
12. Murali RV, Rangarajan P, Mounissamy A. Bruxism:
Conceptual discussion and review. Journal of
Pharmacy & Bioallied Sciences. 2015;7(Suppl
1):S265-S270.
13. Dzingutė A, Pileičikienė G, Baltrušaitytė A, Skirbutis
G. Evaluation of the relationship between the
occlusion parameters and symptoms of the
temporomandibular joint disorder. Acta Medica
Lituanica. 2017;24(3):167-175
14. https://www.sciencedirect.com/topics/neuroscie
nce/anti-inflammatory
15. https://www.drugs.com/drug-class/nonsteroidalanti-inflammatory-agents.html

Conclusions
 LLLT as monotherapy, proves its efficiency
in comparison with medication therapy.
 The efficacy of associated therapy was
demonstrated, the improving of the oral
cavity opening was demonstrated and the
time interval for pain disappearance of
TMDs was shorter in patients with
associated treatment, than in the other
patients.
 Associated therapy in the treatment of TMJ
disorders should be considered as an
alternative method to monotherapies.
 The utilization of LLLT in the treatment of
painful TMDs is a facile method, is easily
performed, allows the patient increased
comfort, and cuts patient’s anxiety.
 If proper occlusal equilibration is not
performed, regardless of the type of applied
treatment, the pain in TMJ and the TMDs
reappears.
 The present study did not evaluat the long
term effect of applied treatments and there
is need to design a study with longer followups. Moreover, controlled double-blind
clinical trials and multicenter studies are
necessary.
Conflict of interest: None to declare.
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Clinical-statistical analysis of correlations between caries risk
indicators and the prevalence of maxillary dental anomalies in a group
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Abstract
Aim: The authors proposed to analyse the pattern of carious lesions in children who underwent orthodontic treatment
at the Orthodontic Department of the Faculty of Dental Medicine at the University of Medicine and Pharmacy, Tirgu
Mures during 2015-2017 and to determine the correlation between the pathology of carries and the prevalence of
maxillary dental anomalies in these children.
Material and method. Study was a retrospective, in a group of 200 patients (91 young female and 109 young male
patients), aged 6-9 years old, who underwent special treatment. We performed a caries risk assessment quantified
by the DMFT/dmft scores of mixed dentition and determined a predictive factor of the occurrence of maxillary dental
anomalies. We diagnosed maxillary anomalies based on study models and calculated the DAI score (Dental Aesthetic
Index) characteristic to the degree of malocclusion
Results. We registered the highest percentage of vertical anomalies for deep bite malocclusion, Class II division 2
anomaly (according to Angle’s classification), in a percentage of 54%, found that the DMFT/dmft score was between
0 - 11, the most frequent values being between 0 - 5. The DMFS/dmfs score was between 0 - 34, the most common
score being 1, followed by values between 2 -7. A more suggestive characterization of these indices is obtained by
addressing them as quantitative variables, by assessing mean and standard deviations. The DMFS/dmfs score was
significantly higher in boys (10.86 ± 8.902) than in girls (7.93 ± 7.932), and respectively higher in rural areas (11.04 ±
8.822) than in urban areas (8.02 ± 8.083).
Conclusions. The presence of high DMFT/dmft index scores do not present a potential risk for the development of
anomalies in the sagittal and vertical direction.
Disharmony caused by maxillary dental crowding presents direct correlations between the caries index and the
severity of the anomaly.
Keywords: caries, anomalies DMFT/dmft, index DAI

arch and inter-arch modifications occur.
Premature loss of temporary teeth, as a
consequence of untreated dental caries, can
cause severe three-dimensional disorders of the
dental arches and implicitly of dental occlusion,
interfering with the harmonious development
of the physiological dentition.

Introduction
Although oral health has improved
worldwide, oral diseases still continue to pose
a major public health problem, especially
within communities belonging to socially
disadvantaged groups who still face increased
levels of carious lesions and periodontal
diseases. Currently, the distribution and
severity of oral diseases vary greatly from one
country to another as well as among the
different areas of the same country.
There are several studies published that
have attempted to establish the correlation
between the indicator of dental caries in mixed
dentition and the risk of maxillary dental
anomalies, as well as the way in which intra-

Aim of research
The authors proposed to analyse the pattern
of carious lesions in children who underwent
orthodontic treatment at the Orthodontic
Department of the Faculty of Dental Medicine
at the University of Medicine and Pharmacy,
Tirgu Mures during 2015-2017 and to
determine the correlation between the
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pathology of carries in the mixed dentition
stage and the prevalence of maxillary dental
anomalies in these children. We compared the
DAI (Dental Aesthetic Index) scores, which
characterizes the degree of malocclusion, with
the DMFT/dmft and DMFS/dmfs

dentition and determined a possible predictive
factor of the occurrence of some maxillary
dental anomalies. We diagnosed maxillary
dental anomalies based on study models and
calculated the DAI score (Dental Aesthetic
Index) characteristic to the degree of
malocclusion. We also established the
correlations between DAI and DMFT/dmft
scores respectively DAI and DMFS/dmfs
scores. The modified DAI score for mixed
dentition was calculated for each patient
without taking into account the number of
missing teeth: canine, premolars of the
maxillary and mandibular arches.

Material and method
We conducted a retrospective study in a
group of 200 patients (91 young female and
109 young male patients), aged 6-9 years old,
who underwent special treatment. The
inclusion criteria were: carious pathology of the
temporary and permanent teeth; diagnosed
maxillary dental anomalies, compliant patients,
whose parents signed the informed consent.
The exclusion criteria were: noncooperative patients; patients older than nine
years of dental age; patients with dental
dystrophies; labial, maxillary and palatine clefts
or genetic/ endocrine disorders.
The
processing of the collected data was performed
by using SPS 22.0 for Windows, a medical
statistical analysis program.
We performed a caries risk assessment
quantified by the DMFT/dmft scores of mixed

51,5%

48,5%

Results
Out of the 200 subjects comprised in the
survey 91 (48.5%) were females with a median
age of 7.31±0.6 and 109 (51.5%) were males
with a median age of 7.45±0.8; 114 (53%)
patients came from urban area and 86 (47%)
from rural area.
The distribution by gender and background
(urban or rural) is shown in figures 1 and 2.

53,0%

Female

47,0%

Rural
Urban

Male

Figure 1. Gender distribution

Figure 2. Rural-urban distribution of patients

Analysing the frequency of maxillary dental
anomalies we found an uneven distribution
among classes of anomalies, gender and
background. Thus, the most frequent sagittal
anomalies were class II, division1 anomalies
(40% of the cases), figure 3, and the most
frequent transverse anomalies were dentalmaxillary disharmonies with crowding
(secondary) (55% of the cases), figure 4.
We registered the highest percentage of
vertical anomalies for deep bite malocclusion,

Class II division 2 anomaly (according to
Angle’s classification), in a percentage of 54%
(figure 5). The Chi- square test revealed
statistically significant differences in the
prevalence of these abnormalities. Thus, the
percentage of male patients without sagittal
anomalies (24.3%) was significantly higher in
comparison to female patients (16.5%), and
class II/2 malocclusion was more frequent in
young female patients than in young male
patients (32.0% versus 23.3%).
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Figure 3. The frequency of sagittal malocclusions

Regarding background, the percentage of
patients without anomalies (25.5%) was higher
in the rural area than in the urban area (16.0%),

while class II/1 malocclusions were more
frequent in patients coming from urban areas
(44.3%).

Normal
anterior open bite occlusion

Tota…

35,00%

11,00%

male

34,00%

7,80%

fem…

36,10%

urban

31,10%

rural

20%

58,30%

14,40%

49,50%

8,50%

39,40%
0%

54,00%

60,40%

13,80%
40%

46,80%
60%

80%

100%

Figure 4. The frequency of vertical malocclusions
normal
lateral balanced reverse occlusion
crowding+ lateral balanced reverse occlusion
lateral balanced reverse occlusion + spacing

Total group 1,50%

1% 9,50%

55,00%

male 1,90%
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3,20%
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Figure 5. The frequency of transverse malocclusions

We found that transverse crowding and
spacing anomalies were more frequent in males

than in females (10.7% vs. 6.2%), while in
females crowding anomalies were more
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frequent (61.9%), and lateral balanced reverse
occlusion was completely absent. Crowding
anomalies were more common in patients
coming from urban areas compared to rural
areas (58.5% vs. 51.1%), as well as crowding
and spacing (10.4% versus 6.4%), and
crowding and lateral balanced reverse
occlusion appeared more frequently in rural
areas (21.3% vs. 13.2%).
We analyzed the frequency distribution
chart of caries risk assessment and found that

the DMFT/dmft score was between 0 - 11, the
most frequent values being between 0 - 5. The
DMFS/dmfs score was between 0 - 34, the
most common score being 1, followed by
values between 2 -7. A more suggestive
characterization of these indices is obtained by
addressing them as quantitative variables, by
assessing mean and standard deviations. From
this perspective, the global DMFT/dmft score
was 3.64 ± 2.686 and the DMFS/dmfs score
was 9.44 ± 8.56.

Graph 1. The frequency distribution of DMFT/dmft scores

The comparative study of gender indices
showed a significant increase of the
DMFT/dmft score in young male patients
(3.90 ± 2.679) compared to young female
patients (3.36 ± 2.669), as well as in rural areas
(4.40 ± 2.865) compared to urban areas (2.96
± 2.318), graph 1.

Similarly, the DMFS/dmfs score was
significantly higher in boys (10.86 ± 8.902)
than in girls (7.93 ± 7.932), and respectively
higher in rural areas (11.04 ± 8.822) than in
urban areas (8.02 ± 8.083), graph 2.

Graph 2. The frequency distribution of DMFS/dmfs scores
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The presence of class II division 1 anomaly
was not influenced by the DMFT/dmft score,
on the contrary, in patients with such
DMFT/dmft score we observed a lower
percentage of class II/1 anomalies (38.3%)
compared to other patients of class II/1
anomalies scoring 40.5%. Similarly, neither the

presence of class II division 2 anomaly was
influenced by the DMFT/dmft score 5; on the
contrary, in patients with this DMFT/dmft
score, a lower percentage of Class II/2
anomalies (23.4%) were observed compared to
other Class II/2 patients, with a percentage of
28.8% anomalies.

Graph 3. DMFT/dmft: Descriptive statistical parameters of transversal anomalies

No correlation could be established
between the caries risk scores and the presence
of Angle Class III anomalies. The patients with
DMFT/dmft score greater than 5, presented
statistically significantly lower percent of class
III anomalies (6.4%) compared to other lower
score DMFT/dmft class III malocclusion
patients (13.7%).
We observed a more complex situation
regarding the variation of DMFT/dmft and
DMFS/dmfs scores in case of transversal

anomalies. Thus, for the DMFT/dmft indices,
we found that in case of crowding of teeth,
lateral balanced reverse occlusion and spacing
the calculated scores were slightly lower than in
patients with normal occlusion. Combined
diagnoses of crowding + lateral balanced
reverse
occlusion
showed
increased
DMFT/dmft score, while crowding + reverse
occlusion, demonstrated a slight decrease in
the DMFT/dmft score (graphs 3,4).

Graph 4. DMFS/dmfs: Descriptive statistical parameters of transversal anomalies
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The frequency distribution graph (graph 5)
for the study group shows that the DAI index
values were between 13-60, the most frequent
values being 24, 26 and 32 respectively. 42% of
the patients had the DAI index values
corresponding to an absent or slight

malocclusion, while 58% of patients had
varying degrees of malocclusion: 24.5%
presented stable malocclusion (DAI between
26-30), 16.5% sever malocclusion (DAI
between 31-35), and 17.0% extremely severe
malocclusion (DAI score over 36).

Graph 5. The frequency distribution of the DAI score

which proved to be statistically significant after
the assessment of the risk of developing a
particular malocclusion [10]. The likelihood of
developing an open occlusion is twice as high
in children with dental caries then in children
without caries [6]. Peres reported similar results
in children with a DAI index > 35 and a
significantly higher caries experience compared
to other children. Moreover, DAI scores have
shown a significant correlation with the mean
scores of the DMFT index (r = 0.368, p <0.05).
Another survey conducted in Argentina in
2016 also showed a positive correlation
between the severity of malocclusions and
dental caries based on the DAI index. But
Axelsson [7] concluded that there was no
statistically significant correlation between the
DAI and DMFT index scores (although the
prevalence of malocclusion and dental caries
had proven to be high).

Discussions
A situation of the caries risk index on the
national level was reported in a study
conducted by the representative of WHO
(World Health Organization), Prof. Dr. P.E.
Petersen in 1992, in the framework of a
Tempus project comprising five of our major
cities: Bucharest, Iasi, Timisoara, Cluj and
Tirgu Mures. Thus, during 1986 - 1992 there
was an increase in the DMFT score of 12-yearold patients from 3.1 to 4.1. (6) Subsequently
a slight downward trend of the DMFT score
(3.4) was recorded in 1995. In 1996, the
National Oral Health Pathfinder Survey,
conducted in Romania by WHO, showed that
the average level of DMFT score in 12-year-old
patients was 3.1, much higher than
recommended for Europe (2 for children of
the same age).
Attempts to demonstrate a direct link
between the presence of dental caries and
maxillary
dental
anomalies
reported
inconclusive results [4, 9]. Parker have found
parallelism between tooth decay prevalence
and mandibular overjet for mixed dentition,

Conclusions
1. The presence of high DMFT/dmft index
scores do not present a potential risk for the
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development of anomalies in the sagittal
and vertical direction.
Disharmony caused by maxillary dental
crowding presents direct correlations
between the caries index and the severity of
the anomaly, so that the premature loss of
temporary teeth associated with untreated
dental caries determines the drifting of
antagonistic adjacent permanent teeth.
The most accurate predictor of caries
activity
in
mixed
dentition,
the
DMFT/dmft index, showed lower mean
values in patients with dental spacing and
higher in patients with dental crowding.
The combination of anomalies: disharmony
caused by dental crowding and reverse
occlusion, respectively by lateral reverse
occlusion can be associated with higher
values of the DMFT/dmft indices.
High DMFT/dmft index values influence
DAI index values only in a low percentage,
which cannot be considered a positive
influence. Low DMFT/dmft index values
have greater influence on low DAI index
values.
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Abstract
Minor aphthous stomatitis is the most common oral mucosal disease and affects almost 20% of the population.
Currently, there is an increasing interest across the globe in alternative therapies that use natural products versus
synthetic agents.
The objectives of the study were represented by the identification of the required time for healing, the pain intensity
reduction, the recurrence of affection and the satisfaction of patients with minor aphthous stomatitis treated with
Propolis tincture spray, Aloe Vera tincture, and sodium bicarbonate solution. The study was a randomized and doubleblinded clinical trial, conducted on 100 patients divided in four groups, which were diagnosed with minor aphthous
stomatitis. At the beginning and during the study, patients were daily specifically questioned, examined and
monitored to establish the healing stage of aphthous lesions (including erythema), the pain intensity reduction,
impress regarding the taste and easiness in application of the used substances, and the apparition/existence of any
adverse event. Achieved results were compared.
This study demonstrated that the therapy with Propolis tincture and Aloe Vera tincture is a rapid, low cost and easyto-apply method, and yielded good results in treating minor AS.
Keywords: minor aphthous stomatitis, Propolis tincture, Aloe Vera tincture, Sodium bicarbonate solution, healing.

oral cavity can induce reactions of the oral
tissues against the bacteria’s adhesion,
reactions to the mechanical irritation, to the
direct toxic effect, and to the allergens [8].
Habitually, AS lesions begin with prodromal
burning sensation, 2-48 hours before the
appearance of an ulceration. AS debut is
painful. It has the appearance of a rounded
ulceration masked by fibrin, with erythematous
margins,
located
especially
on
the
nonkeratinized oral mucosa [9,10].
The described clinical types of aphthous
stomatitis are:
 Minor-type (Mikulicz type) of AS, which
represents 80–90% of all aphthous ulcer,
usually is solitary, had 2-3 mm diameter, and
heals spontaneously in two weeks;
 Major-type (Sutton type) represents about
10% of of AS, usually have 1–3 cm in size, are
profound indurated, and lasts between 10
days-6 weeks, or more; about 64% of these
ulcers heal with scarring;
 Herpetiform aphthae are grouped, multiple,
very small ulcerative lesions (more than 100
ulcer lesions), with 1-2 mm diameter,

Introduction
Common superficial oral lesions include
recurrent aphthous stomatitis, candidiasis,
recurrent labial herpes, erythema migrants,
hairy tongue, and lichen planus [1,2].
The recognition and the classification of
oral lesions have a considerable significance in
the process of diagnosis. The correct diagnosis
is accomplished through the knowledge of the
various lesions, a thorough history and a
comprehensive clinical oral examination for
the precise diagnosis in the process of
differentiating between the specific conditions,
management, as well as counselling [3-5].
Ulceration due to aphthous stomatitis (AS)
represents the most common oral mucosal
inflammatory disease, most frequently starts
during the second decade of life, affects about
20% of the population and has a female
predilection [6,7]. The etiology of AS is varied
and is due to the perturbation of the oral
ecosystem. The oral environment is unique,
and is able to induce reactivity of products
from the prosthetic restoration materials. The
biological reactivity of dental materials in the
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extremely painful, and it takes more than 15
days to completely heal; affects the
keratinized oral mucosa and more than 30%
of lesions heal with scarring [6,9,11].
Medical products which are not considered
part of conventional care, represent the
alternative medicine [12]. Currently, there is an
increasing interest across the globe in
alternative therapies that use natural products,
as opposed to synthetic agents.
Propolis is a resinous mixture composed of
mixing beeswax, saliva, sap flows, and various
botanical products in the surrounding area [1315]. For a long period, it has been used as a
remedy for various types of ailments, and is
thought to have anti-inflammatory, antibacterial, and anti-viral properties, because its
very high levels of bioflavonoids and other
bioactive compounds, which stimulate,
rejuvenate the body and provide powerful
support to the immune system [16,17].
Propolis tincture has a complex composition
and has analgesic, antifungal, bactericidal,
antiviral effects that stimulate regeneration
processes [18]. ApiLand® Propolis tincture

A

(Romania) contains 95% purified Propolis and
can also be found in spray form [19].
Aloe Vera is the most effective species
according to the latest medical research in the
field, from about 400 existing species. Aloe
Vera contains over 150 bioactive substances,
with anti-inflammatory, analgesic, antiseptic
and cicatrizing effects [20]. External effects of
Aloe Vera Tincture are represented by their
anti-inflammatory, analgesic, antiseptic and
cicatrisation properties. Aloe tincture provides
a special skin care and helps alleviate pain and
it can be used on sprains, eczema and wounds.
[21-23]. Dacia Plant® Aloe Vera Tincture 50
ml (Romania) is a hydroalcoholic solution,
made by cold preparation of fresh Aloe Vera
leaves [24].
Sodium bicarbonate, a white solid
crystalline substance, is a salt composed of
sodium ions and bicarbonate ions. Sodium
bicarbonate can be administered to raise the
alkalinity. It has weak disinfectant properties,
and can be an effective antifungal [25-27].
The products used in this study are
presented in figure 1.

C
B

Figure 1. Used products in study: A. Propolis tincture spray (ApiLand®, Romania); B. Aloe Vera Tincture (Dacia
Plant®, Romania); C. Sodium bicarbonate

The aim of this study was to evaluate the
healing effects of Propolis tincture, Aloe Vera
tincture and sodium bicarbonate solution on
minor aphthous stomatitis.

clinical trial and all participants signed written
informed consent prior to the beginning of this
study. The study was a randomized and
double-blinded clinical trial.
The objectives of the study were
represented by the identification of the
required time for healing, the pain intensity
reduction, the recurrence of affection and the
satisfaction of patients with minor recurrent

Material and methods
The study was performed according to
ethical principles and good clinical practice.
Subjects were invited to participate in this
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aphthous stomatitis treated with Propolis
tincture spray (ApiLand®, Romania), Aloe
Vera tincture (Dacia Plant®, Romania) and
sodium bicarbonate solution.
The clinical trial was conducted in 111
patients diagnosed with minor aphthous
stomatitis. During the study, 9 subjects
withdrew voluntarily and 2 subjects were
excluded from the study, for lack of
cooperation. The study was conducted during
the period of 2015-2018 at the University of
Medicine and Pharmacy of Tîrgu Mureş and
Titu Maiorescu University of Bucharest Dental
clinics. The reason for presenting of patients
was the recurrence of aphthous stomatitis. The
inclusion criteria of patients were as follows: an
age range of 12-29 years; having at the
presentation in the dental office one aphthous
stomatitis lesion, measuring under 1 cm in
diameter, well-demarcated, and in accessible area

eruptive episodes; without other established
acute or chronic diseases; systemic
nonsteroidal
anti-inflammatory,
and
immunomodulatory treatments within 1
month prior to the study.
The mean (±SD) of patients’ age was 20.5
± 8.5 years in the included patients in the study.
Eligible patients (100) were randomized in
four groups: the group of patients who
benefited from Propolis spray tincture therapy
(1st group, n=30, 19 female and 11 male), Aloe
Vera tincture in solution therapy (2nd group,
n=30, 17 female and 13 male), sodium
bicarbonate solution therapy (3rd group, n=20,
12 female and 8 male) and the control group
with applications in the area of aphthous
stomatitis lesion of distilled water (4th group,
n=20, 11 female and 9 male).
The distribution of the patients in groups,
after gender and the products used, is
presented in graph 1.

of the mouth, less than 48 hours’ from the ulcer
apparition; with at least quarterly or biannual

Graph 1. The distribution of the patients in groups, after gender and the products used

Only the head of Oral Pathology
Department of Titu Maiorescu University of
Bucharest knew the contents of the vials. The
vials were marked only with a single digit code
(1, 2, 3, and 4).
Application of substances was performed 4
daily, for 4 days, as following:
 1st group of patients: ApiLand spray with
95% purified Propolis tincture was applied by
spraying 4 times/day, by 2-3 puffs in the
affected area;
 2nd group of patients: Dacia Plant Aloe Vera
tincture solution was used 4 times daily by

rinsing the oral cavity with one teaspoon of
tincture diluted in 100 ml of water;
 3rd group of patients: Sodium bicarbonate
solution, was utilized by rinsing 4 times daily
the oral cavity with one teaspoon of powder
in 100 ml of waters;
 4th group of patients: Distilled water, by local
application with micro brush applicators.
The patients were asked to retain from
eating and drinking for 30 min after application
of substances. Oral hygiene of each patient was
performed twice daily with Colgate Total ™
toothpaste and Colgate 360° toothbrush (made
available to patients by researchers), 30 minutes
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before the application of used substances in
study. No other substances or medications
were permitted during the study.
At the beginning and during the study,
patients were daily specifically questioned,
examined and monitored, to establish the
healing stage of aphthous lesions (pain
intensity and erythema), impress regarding the
taste and easiness in application of the used
substances, and the apparition/existence of
any adverse event.
All the patients were monitored for 1 year.
First outcome was related with the
assessment of efficacy of used substances in
study, by evaluating the level of pain and
erythema, daily for 6 days and compared to
baseline. Patients classified the severity of pain
by using visual analogue scale (VAS), on a 10
cm line, marked at one end with “no soreness”
and the other end with “worst possible
soreness”. The level of erythema was evaluated

on a four-point scale ranging from 0 to 3 (0 =
no erythema; 1 = light red/pink; 2 = red but
not dark in color; 4 = dark in color).
The second outcome was in reference with
the overall assessment of the used substance on
three-point description scale (poor, moderate,
and good). The third outcome was to establish
the recurrence rate of aphthous stomatitis in a
period of 1 year.
At the end of the study, the results were
unblinded.
Results and discussions
At base line, no significant differences were
founded between the pain and the erythema
level in all four groups.
The pain intensity reduction after the
determination of VAS score is presented in
table 1.

Table 1. Reported pain intensity according to used Visual Analogue Scale (VAS)
Group
ApiLand®
Propolis
tincture spray
(30 patients)

Dacia Plant®
Aloe Vera
tincture
(30 patients

Sodium
bicarbonate
solution
(20 patients)

Distilled
water
(20 patients)

VAS
0-1
2-3
4-5
6-7
8-9
10
0-1
2-3
4-5
6-7
8-9
10

Base line
4p = 13.33%
11p = 36.66%
10p = 33.33%
5p = 16.66%
4p = 13.33%
11p = 36.66%
11p = 36.66%
4p = 13.33%

2nd day
6p = 20%
7p = 23.33%
8p = 26.66%
7p = 23.33%
2p = 6.66%
4p = 13.33%
6p = 20%
7p = 23.33%
10p = 33.33%
3p = 10%

3th day
3p = 10%
4p = 13.33%
8p = 26.66%
9p = 30%
6p = 20%
1p = 3.33%
3p = 10%
5p = 16.66%
13p = 43.33%
8p = 26.66%
-

4th day
5p = 16.66%
6p = 20%
9p = 30%
10p = 33.33%
3p = 10%
5p = 16.66%
10p = 33.33%
12p = 40%
-

5th day
11p = 36.66%
10p = 33.33%
9p = 30%
10p = 33.33%
9p = 30%
11p = 36.66%
-

6th day
20p = 66.66%
7p = 23.33%
3p = 10%
18p = 60%
8p = 26.66%
4p = 13.33%
-

7th day
27p = 90%
3p = 10%
25p = 83.33%
5p = 16.66%
-

0-1
2-3
4-5
6-7
8-9
10
0-1
2-3
4-5
6-7
8-9
10

3p = 15%
7p = 35%
7p = 35%
3p = 15%
3p = 15%
7p = 35%
7p = 35%
3p = 15%

2p= 10%
4p = 20%
4p = 20%
8p = 40%
2p =10%
1p = 5%
4p = 20%
5p = 25%
7p = 35%
3p =15%

3p = 15%
3p = 15%
9p = 45%
5p = 25%
1p = 5%
3p = 15%
8p = 40%
7p = 35%
1p = 5%

1p = 5%
2p = 10%
8p = 40%
9p = 45%
2p = 10%
8p = 40%
8p = 40%
2p = 10%
-

5p = 25%
6p = 30%
7p =35%
2p = 10%
2p = 10%
6p = 30%
11p = 55%
1p = 5%
-

8p = 40%
6p = 30%
6p = 30%
6p = 30%
8p = 40%
6p = 30%
-

12p = 60%
7p = 35%
1p = 5%
9p =45%
9p = 45%
2p = 10%
-

The period of the pain reduction started
with the first application of products with
active substances (groups 1, 2, and 3). We
founded group differences at the later visits
(day 4, 5, 6, and 7), compared with the base line
(at patients presentation) and at comparison

between groups. Recorded VAS scores showed
that the pain intensity was the lowest in the first
group of patients (who were treated with
ApiLand® spray with 95% purified Propolis
tincture), followed by the second group of
patients (treated with Dacia Plant® Aloe Vera
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tincture solution) and the third group of
patients (treated with Sodium bicarbonate
solution). The scores in the fourth group of
patients (distilled water) at all 7 sessions
showed that painful intensity was the highest
of the four groups surveyed. Studying the VAS
scores recorded in 7 assessments, we found

that there were no significant differences in
VAS scores in the first and second patient
groups. In the third and fourth group of
patients, we found that there were differences
in favor of the third group of patients.
The erythema levels in the groups is
presented in table 2.

Table 2. Level of erythema in treated and placebo groups
Product

Level of erythema

No erythema
ApiLand® Propolis
Light red/pink
tincture spray
Red but not dark
(30 patients)
Dark in color
No erythema
Dacia Plant® Aloe
Light red/pink
Vera tincture
Red but not dark
(30 patients)
Dark in color
No erythema
Sodium
Light red/pink
bicarbonate
solution
Red but not dark
(20 patients)
Dark in color
No erythema
Distilled water Light red/pink
(20 patients)
Red but not dark
Dark in color

Base line

Level of lesions erythema
3th day
4th day
5th day

2nd day

11p=36.663% 11p=36.663%
19p=63.33% 19p=63.33%
10p=33.33% 10p=33.33%
20p=66.66% 20p=66.66%
7p=35%
7p=35%
13p=65%
13p=65%
7p=35%
7p=35%
13p=65%
13p=65%

6th day

21p=70% 28p=93.33% 30p=100%
8p=26.66%
6p=20%
2p=6.66%
11p=36.66% 2p=6.66%
11p=36.66% 1p=3.33%
19p=63.33% 27p=90% 28p=93.33%
7p=23.33% 7p=23.33% 2p=6.66%
2p=6.66%
11p=36.66% 2p=6.66%
1p=3.33%
12p=40%
2p=6.66%
10p=50%
10p=50%
12p=60%
5p=25%
4p=20%
9p=45%
7p=35%
7p=35%
4=20%
1p=5%6
1p=5%
8p=40%
2p=10%
7p=35%
8p=40%
9p=45%
3p=15%
4p=20%
6p=30%
7p=35%
6p=30%
5p=25%
4p=20%
3p=15%
11p=55%
4p=20%
2p=10%
1p=5%

At base line, no significant differences were
founded in groups. In all ulterior assessments,
the first and second groups of patients (treated
with Propolis and Aloe Vera tinctures)
presented the lowest level of erythema. There
were no significant differences in the level
erythema in the first and second patients
group. The highest erythema level was in the
fourth group of patients (distilled water).
The second outcome was in reference with
the overall assessment of the used substance.
The distribution of scores in overall assessment
of the treatment is presented in table 3. It is
visible that in the "good" score, the best

7th day
30p=100%
30p=100%
17p=85%
3p=15%
16p=80%
3p=15%
1p=5%
-

percentages were in the first group/Propolis
(90%) and second group/Aloe Vera (86.66%),
unlike the third group/Sodium Bicarbonate
(50%) and fourth group/Distilled water (10%).
AS disease recurrence after 1 year of
monitoring was the third outcome of this
study. After one year of monitoring of the
patients at every three months, is visible that
the best results are in first group/Propolis
tincture, with a total of 13.33% recurrences,
and in second group/Aloe Vera (16.66%
recurrences) in comparison with the results of
fourth group/Distilled water, where appeared
75% of recurrence of AS (table 4).

Table 3. Distribution of scores in overall assessment of the treatment

Score
Good
Moderate
Poor

Group 1, ApiLand® Propolis Group 2, Dacia Plant® Aloe
tincture spray
Vera tincture
(30 patients)
(30 patients)
27p ( = 90%)
26p ( = 86.66%)
3p ( = 10%)
3p ( = 10%)
1p ( = 3.33%)
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Group 3, Sodium
bicarbonate solution
(20 patients)
10p ( = 50%)
7p ( = 35%)
3p ( = 5%)

Group 4, Distilled water
(20 patients)
2p ( = 10%)
8p ( = 40%)
10p ( = 50%)
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Table 4. Disease recurrence after 1 year of monitoring
Product
ApiLand® Propolis tincture spray
(30 patients)
Dacia Plant® Aloe Vera tincture
(30 patients)
Sodium bicarbonate solution
(20 patients)
Distilled water
(20 patients)

Disease recurrence after 1 year of monitoring/patients
3 months
6 months
9 months
12 months

Total

-

-

2p = 6.66%

2p = 6.66%

4p = 13.33%

-

1p = 3.33%

2p =6.66%

2p = 10%

5p = 16.66%

-

2p = 10%

3p = 15%

3p = 15%

8p = 40%

1p = 5%

3p = 150%

5p = 25%

6p = 30%

15p = 75%

In conformity with the followed outcomes
of study, Propolis and Aloe Vera tinctures
demonstrated good efficiency in the treatment
of AS through alternative medication. The
efficacy of both alternative medication has
been proven. Healing evolution of patients in
the group of ApiLand® Propolis tincture spray
was better and faster than in other patient
groups. In descending order, the other groups
were the Aloe Vera, Sodium Bicarbonate and
Distilled Water Groups. The lesions recovery
of the patients with sodium bicarbonate
solution in the third group of patients was
slower than in patients treated with tinctures.
Delayed recovery was founded in 4th group of
patients/Distilled water.
Groups treated with tinctures presented
lower recurrence than the other two groups of
patients.
No allergic reactions or any other adverse
event were detected in any of the studied
groups of patients.
The use of both tinctures is an easy and
inexpensive alternative therapy that greatly
improves cure of the mucosa affected by minor
AS.
It is essential to review the patients to assess
their progress and response to any treatment
instituted, and patients must be aware of the
treatment’s limitations. The diagnosis and
treatment of oral lesions is often challenging,
requiring attentive anamnesis, careful clinical
examination [2,28].
Propolis tincture has antimicrobial action
(bacteriostatic and bactericidal on both Gram
positive bacteria and gram negative bacteria),
antimycotic (against Candida albicans),
antiviral (against Herpes simplex), analgesic,
anti-inflammatory,
anesthetic,
scarring,
immunostimulant, antioxidant and mucolytic

actions [29]. The mechanisms of Propolis
action on diseases is not fully elucidated [17].
The immunomodulatory activity of Propolis is
one of the most studied areas in conjunction
with its anti-inflammatory property [30-34].
Anti-inflammatory properties and antibacterial
activity of Propolis are due to the interaction
between their bioactive constituents, through
the interplay of flavonoids, esters and aromatic
acids, while the bactericidal action results from
the presence of cinnamic acid and coumarin
[35-37]. Propolis contains various organic
acids, minerals, vitamins (B1, B2, B6, C, E),
nicotinic acid, pantothenic acid and aminoacids
[38]. Propolis contains elements such as iron
and zinc, which are important for the synthesis
of collagen [39,40]. The antioxidant properties
of Propolis have been studied by many
researchers, which ascertained that their use
had positive effects on oxidative status and can
be used for the alleviation of oxidative stress
[41-46]. The antioxidative activity deserves
special interest because Propolis could be
topically applied successfully to prevent and
treat damaged skin [47-49].
Aloe vera contains 75 potentially active
constituents: vitamins, enzymes, minerals,
sugars, lignin, saponins, salicylic acids and
amino acids [50,51]. Aloe vera mechanisms of
action are represented by its healing properties,
anti-inflammatory action, effects on the
immune system, antiviral and antitumor
activity, and antiseptic effect [52-55]. After
Babaee et al [56], the effects of Aloe Vera gel
on minor AS lesions is considered curative as it
decreased the healing time.
Different modalities in the management of
minor AS can be used [57-59]. Several authors
[60,61] consider that systemic interventions are
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often reserved for the patients who did not
respond to topical treatments of minor AS.
After the research of El-Haddad et al [62],
honey was found to be effective and safe in
reducing minor aphthous ulcer pain, size, and
erythema in a Saudi cohort. Babaee et al [63]
constated that myrtle is beneficial in reducing
the size of ulcers, the pain intensity and the
level of erythema in patients with AS.
There is not enough evidence to support or
refute the use of alternative treatments for the
therapy of minor AS [64]. Depending upon the
response to treatment, the alternative therapies
could be trialled [65].

8. Alnazzawi AA. Oral diseases associated with fixed
prosthodontic restorations. Saudi Medical Journal.
2017;38(3):322-4.
9. Mortazavi H, Safi Y, Baharvand M, Rahmani S.
Diagnostic Features of Common Oral Ulcerative
Lesions: An Updated Decision Tree. International
Journal of Dentistry. 2016;2016:7278925.
10. Lodi G, Varoni E, Robledo-Sierra J, Villa A, Jontell
M. (2017) Oral Ulcerative Lesions. In: Farah C.,
Balasubramaniam R., McCullough M. (eds)
Contemporary Oral Medicine. Springer, Cham,
https://link.springer.com/referenceworkentry/10.
1007%2 F978-3-319-28100-1_12-1#citeas
11. Scully C, Gorsky M, Lozada-Nur F. The diagnosis
and management of recurrent aphthous
stomatitis: a consensus approach. J Am Dent
Assoc2003;134:200–7.
12. http://www.europarl.europa.eu/cmsdata/135562
/ENVI%20201710%20WS%20CAM%20%20PE%20614.180%20(P
ublication).pdf
13. https://en.wikipedia.org/wiki/Propolis
14. https://draxe.com/bee-propolis/
15. https://www.honeycolony.com/article/top-10health-benefits-of-propolis/
16. Wagh VD. Propolis: A Wonder Bees Product and Its
Pharmacological
Potentials.
Advances
in
Pharmacological Sciences. 2013;2013:308249
doi:10.1155/2013/308249.
17. Pasupuleti VR, Sammugam L, Ramesh N, Gan SH.
Honey, Propolis, and Royal Jelly: A Comprehensive
Review of Their Biological Actions and Health
Benefits. Oxidative Medicine and Cellular
Longevity. 2017;2017:1259510.
18. Mot D, Tirziu E, Nichita E. Study of Bactericidal
Properties of Propolis, Animal Science and
Biotechnologies, 2014;47(1):256-9.
19. https://www.apiland.ro/propolis/tinctura-depropolis-purificat-95-spray.html
20. Di Scala K, Vega-Gálvez A, Ah-Hen K, NuñezMancilla Y, Tabilo-Munizaga G, Pérez-Won M,
Giovagnoli G. Chemical and physical properties of
aloe vera (Aloe barbadensis Miller) gel stored after
high hydrostatic pressure processing, Food Sci.
Technol, Campinas.2013;33(1): 52-9.
21. Egesie UG, Chima KE, Galam NZ. Anti-inflammatory
and Analgesic Effects of Aqueous Extract of Aloe
Vera (Aloe barbadensis) in Rats, Afr. J. Biomed. Res.
2011;209 -12.
22. Hajhashemi V, Ghannadi A, Heidari AH. Antiinflammatory and wound healing activities of Aloe
littoralis in rats. Research in Pharmaceutical
Sciences. 2012;7(2):73-8.
23. https://www.nutritiv.ro/aloe-vera/tinctura-dealoe-laxativ-natural-si-antiinflamator-pentru-uzintern-sau-extern-50-ml-dacia-plant.html

Conclusions
 The therapeutic effect of Propolis Tincture
was faster than Aloe Vera tincture.
 Reduction of clinical symptomatology, pain
degree and recurrence in minor AS lesions
were observed in all patients treated with
alternative natural products.
 The use of spray form is easier and more
comfortable than the rinse solutions.
Conflict of interest: None to declare.
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Abstract
The use of lasers during periodontal treatment was encouraged by their ability to remove hard-tissues,
without any detrimental thermal effects on the adjacent soft tissues. Numerous studies had demonstrated
its ability to ablate hard-tissues, without any detrimental thermal effects such as cracking or melting for
the adjacent tissues. The aim of our paper is to compare using the images obtained on scanning electron
microscopy, the in vitro effects of Er:YAG laser, sonic, ultrasonic and manual instruments on the root
cement during scaling and root planning. We used extracted teeth, divided in four groups, based on the
method used for scaling and root planning. The morphological alterations of the root cement were
evaluated based on a specific scoring system. We observed noted unfavorable results after using Er:YAG
laser, represented by craters and cracks of root cement. There was an increased amount of roughness on
the radicular surface after using Er:YAg compared to manual, sonic and ultrasonic methods. Further clinical
studies are needed in order to determine the final impact of laser therapy on the healing process of
periodontal tissues.
Keywords: scaling and root planning, Erbium laser, root cement morphology.

can be delivered to a tissue area as continuous
wave, running pulse mode or gated-pulse
mode. The action of lasers on hard and soft
dental tissues as well as microorganisms is
influenced by the absorption of the laser by
tissue chromophore as apatite minerals, water
or pigmented substances found at the targeted
site [5-7]. Soft tissue lasers proved to give good
results in bacterial reduction and coagulation,
with erbium group showing a bactericidal
effect on Porphyromonas gingivalis and
Aggregatibacter actinomycetem comitans. The
aim of our study was to evaluate the
effectiveness of an Er:YAG laser used during
scaling and root planning. It will be compared
with
the
conventional
periodontal
debridement methods, represented by sonic,
ultrasonic and manual instruments and based
on images obtained with the scanning electron
microscopy, we intend to measure the in vitro
effects of Er:YAG laser on the root cement.

Introduction
Current scientific research has focused on
the incorporation of lasers as part of the
therapy of periodontal disease. It was proved
that the wavelength of different types of units
might have a positive effect on both soft and
hard tissues healing process consecutive
periodontal treatment. Periodontal disease is a
multifactorial condition characterized by a
microbial etiology and also a host
inflammatory component. The contribution of
lasers to periodontal health is determined by
their antimicrobial, debridement capacity and
biostimulation effect [1-3]. The lasers were
introduced in periodontology more than 50
years ago, based on the evidence that wounds
heal more quickly after irradiation with lowintensity lasers, a process that might be
influenced by the stimulation of growth
factors. High-intensity lasers were used as part
of the nonsurgical periodontal procedures, in
comparison with the conventional therapy for
cement and soft tissue debridement, especially
in order to reduce dentinal hypersensitivity [4].
Laser light has three main characteristics: is
monochromatic, directional and coherent. It

Material and methods
We used 45 human teeth freshly extracted
due to complications of dental caries or
periodontal disease, which were stored in 4%
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formalin solution at 40C. The study was
conducted based on principles of the
Declaration of Helsinki. As inclusion criteria
we used the absence of caries, restorations and
no history of periodontal treatment for 6
months prior to extraction.
The teeth were randomly included in one of
the four groups and the debridement of the
cervical area and coronal third of the root was
done with different methods: Group A with
ultrasonic instruments (Acteon Satelec®),
Group B with sonic instruments (Sirona
Siroair®, KaVo Sonicflex®), Group C with
manual curettes (Gracey curettes Hu-Friedy®
Chicago IL, USA) and Group D with an
Erbium Yag Light Walker Laser device. The
crowns were prepared for Scanning Electronic
Microscopy (SEM) according to a specific
protocol. The teeth were washed, dehydrated
using increasing concentrations of ethyl
alcohol from 70% to 100% and then dryed for
24 hours. They were mounted in copper rings
with a diameter of 10 mm and fixed using a
fotopolimerized composite resin. Prior to
examination the dental surfaces were coated
with a 30-40 nm of gold and afterwards
evaluated by SEM. The cervical surface of each
tooth was evaluated prior and after preparation
using a microscope working at 5-10kV (JEOL
5200®, JOEL Corp. Tokyo, Japan) using
different magnifications (35X, 100X, 200X,
1000X). The evaluation was carried based on
the following a scoring system which measured
the roughness and loss of dental hard tissue: 1smooth radicular surface with no tissue lost or

traces of scaling instruments; 2-mild abrasion
or uneven spots on the root surface; 3-areas
with cement loss; 4-a large part of dental hard
tissue is lost and there are traces of
debridement instruments. The collected data
were statistically analyzed with the Graph Pad
Prism® 7.03 and Mann-Whitney test, a value
of p <0.05 being considered statistically
significant.
Results
Each group of teeth received surface
examined by SEM received a score according
to the scoring system described and the median
value for each group was measured The
evaluation of dental surfaces from group A,
where ultrasonic instruments were used, gave a
mean score of 2.31, meaning that there was a
complete removal of dental calculus, localized
uneven surface and mild abrasion and (figure
1) in group B we used sonic instruments and
the mean score after SEM examination was
2.63. There were more pronounced
morphological alterations compared with
group A, we observed areas with cement loss
and remnants of dental deposits (figure 2). The
mean score for group C was 1.75, the lowest
value recorded in our study. Most aspects were
characterized by smooth appearance of the
radicular cement, without traces of instruments
or tissue loss (figure 3). The last group was
treated with an Er:YAG laser and showed the
formation of cavities on the radicular surface,
with a mean score of 2.52 (figure 4).

Figure 1. Specimen from group A. Debridement with
ultrasonic instruments; uneven radicular surface and
mild abrasion of the root cement.

Figure 2. Specimen from group B. The use of sonic
instruments created areas with cement loss and
remnants of dental deposits
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Figure 3. Specimen from group C. Smooth appearance of
the radicular cement, but rests of dental calculus is
visible in the cervical areas.

Figure 4. In group D the debridement was performed
with an Er:YAG laser; it showed the formation of small
cavities on the cement surface

The statistical evaluation of the scores
attributed to each group showed significant
differences between group A and B, but no
differences between group B and D.

Statistically significant differences we also
noted between group C compared to A, B and
D (Table 1).

Table 1. Mean values for the roughness and root cement loss scores for each study group
Group

Number of
specimens

Mean index value

Comparison
between groups

P value

A

14

2.31

A-D

p>0.05

B

12

2.63

A-B

p<0.05*

C

12

1.75

B-C

p<0.05*

D

12

2.52

C-D

p<0.05*

*statistically significant differences (p<0.05)

wound healing and tissue stimulation. Most of
these pathogens are gram-negative anaerobes
and the immune response to these local agents
and their toxins is a hyperactive inflammatory
reaction [9-11]. This will destroy the epithelial
attachment and connective tissue, leading in
time to tooth loss. The nonsurgical treatment
option is represented by periodontal
debridement, aiming to remove microbial
biofilm and dental calculus from supra- and
subgingival dental surfaces and thus decreasing
the inflammatory reactions. Previous studies
regarding the use of Er:YAG laser for
periodontal debridement had negative results,
with the formation of small craters on the root
cement [12-15]. We noticed the same aspect,
probably due to insufficient water cooling.

Discussion
During the treatment for periodontal
disease, the mechanical procedures were
conventionally considered of outmost
importance, although a complete elimination
of periodontal etiologic factors represented by
microorganism and the optimal healing cannot
be obtained only through this treatment option
[8]. The clean, smooth radicular surface favors
the healing process and the regeneration of
tooth supporting tissues.
Alongside with chemotherapy and antiinflammatory drugs, phototherapy by using
light-emitting diodes and lasers has been
combined with other scaling and root planning
procedures, for a proper debridement and
decontamination; furthermore, to promote
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Another explanation could be the micro
explosions of vapors which increase the
pressure inside dental hard tissues. We used
extracted teeth, which had less water than
natural teeth, a factor that has to be taken into
consideration regarding the result of small
cavities after laser debridement.
There were no significant differences
between group D compared to group A and B,
but we noticed an important difference
between group A and D. In a SEM study made
by Frentzen et al (2002) the amount of cement
removed represented up to 22.5% in a group
of teeth treated by laser, in comparison to
12.5% in a group of teeth treated by
conventional methods [11]. The authors noted
a larger volume of cement loss and root
roughness when the periodontal debridement
was done with Er:YAG laser alone, compared
to manual and ultrasonic instruments. These
side-effects were seen when the energy was
over 50mJ/pulse, even under copious water
irrigation. In a study conducted by RatkaKruger et al the use of Er:YAG was compared
with sound debridement and no significant
differences
regarding
clinical
and
microbiological parameters between the study
groups were found [9]. On the contrary,
Yilmaz et al observed that there were
important differences in the values of clinical
attachment level and reduction of pocket depth
in sites treated with Er:YAG laser in addition
to scaling and root planning, compared to sites
treated only by conventional debridement
therapy [3].
A study on extracted teeth conducted by
Aoki et al [4] compared different power
settings of Er:YAG lasers used during
periodontal debridement and observed that
removal of dental tissue was restricted to the
root cement, which supports the idea of using
this instrument during clinical procedures. The
total removal of cement in the coronal third of
the root could lead the invasion of the
underlying dentin by oral microorganisms, with
consecutive hypersensitivity or irreversible
dental pulp inflammation. Many studies
observed that the use of both hand curettes
and ultrasonic
instrumentation could
completely remove the necrotic cement and
allow proper decontamination of the
periodontal pockets. In ultrasonic scalers, the

tip of the instrument has an elliptical motion
being unlikely to remove the calculus
uniformly. The defects produced by hand
instruments depend on the applied force that
can be adjusted by the specialist [14-17].
Compared with the conventional debridement
techniques, the Er:YAG laser is one of the
most versatile instruments and can be
effectively used in periodontal therapy or
maintenance phase. The complete mechanical
debridement of the periodontal pockets cannot
be achieved with conventional instruments;
lasers can improve the removal of calculus,
granulation tissue and lining epithelium,
offering better local healing conditions. The
use of laser systems in combination with
conventional debridement therapy could be a
better future solution for periodontal therapy.
Conclusions
Even though the favorable results obtained
after periodontal treatment promote the use of
lasers, we consider that further studies are
necessary in order to determine in which
moment of the therapy these methods are best
suitable and appropriate. Despite the use of
copious water cooling, we noted unfavorable
results on the root cement after using Er:YAG
laser as craters and cracks induced by heat.
There was a greater amount of roughness on
the root surface after Er:YAG was used for
scaling and root planning compared to manual,
sonic and ultrasonic methods.
Conflict of interest: None to declare.
References
1. Eberhart J, Ehlers H, Falk W, Acil Y, Albert HK,
Jepsen S. Efficacy of subgingival calculus removal
with Er:YAG laser compared to mechanical
debridement. An in situ study. J Clin Periodontol.
2003;30:511-8.
2. Ishikawa I, Aoki A, Takasaki AA. Clinical application
of erbium:YAG laser in periodontology. J Int Acad
Periodontol. 2008;10:22-30.
3. Yilmaz S. Er:YAG laser versus systemic
metronidazole as an adjunct to non-surgical
periodontal therapy: a clinical and microbiological
study. Photomedicine and Laser Surgert.
2012;30:325-30.
4. Aoki A, Ando Y, Watanabe H, Ishikawa J. In vitro
studies on laser scaling of subgingival calculus with

67

Acta Stomatologica Marisiensis 2018;1(1)64-68

ISSN 2601-6877(print)/ISSN-L 2601-6877(online)

an erbium:YAG laser. J Periodontol. 1994;65:10971106.
5. Sculean A, Schwarz F, Berakdar M, Romanos GE,
Arweiler NB, Becker J. Periodontal treatment with
an Er:YAG laser compared to ultrasonic
instrumentation. A pilot study. J Periodontol.
2004;75:966-73.
6. Aoki A, Mizutani K, Schwartz F, Sculean A et al.
Periodontal and peri-implant wound healing
following laser therapy. Periodontol. 2000.
2015;68:217-69.
7. Solomon SM, Stoleru S, Agop Forna D, Tampu D,
Mârțu Stefanache MA, Ursarescu IG, Mârțu S. The
quantitative and qualitative assessment of dental
substance loss as consequence of root planning by
three different techniques. Mater Plast.
2016;53(2):304-7.
8. Kellesarian SV, Molignaggi VR, Majoka AH, AlKheraif AA, Kellesarian TV, Romanos G, Joved F.
Effects of laser-assissted scaling and root planning
on the expression of pro-inflammatory cytokines in
the gingival crevicular fluids of patients with
chronic periodontitis: A systematic review.
Photodiagnosis and Photodynamic Therapy.
2017;18:63-77.
9. Ratka-Kruger P, Mahl D, Deimling D, Monting JS,
Jachmann J, Al-Machot E. Er:YAG laser treatment
in supportive periodontal therapy. J Clin
Periodontol. 2012;39:483-9.
10. Minovska A, Popovska M, Radojkova-Nikolovska V,
Cvetanovska Stojceva D, Poposcu E, Forna Agop D.

Study Regarding the Use of Er:YAG Laser for Initial
Treatment of Periodontal Disease. Rev.Chim.
2015;66(7):1052-6.
11. Frentzen M, Braun A, Aniol D. Er:YAG laser scaling
of diseased root surfaces. J of Periodontol.
2002;73:524-30.
12. Gupta S, Sawhney A, Jain G, Dhar S, Gupta B, Singh
R, Kumar SS, Pathak TS. An evaluation of diode
laser as an adjunct to scaling and root planning in
the nonsurgical treatment of chronic periodontitis:
A clinic-microbiological study. Dent Med Res.
2016;4:44-9.
13. Goldstep F, Freedman G. Diode lasers for
periodontal treatment: The story so far. J Oral
Health. 2009;4:45-6.
14. Kawashima H, Sato S, Kishida M, Ito K. A
comparison of root surfaces using two ultrasonic
scalers. J Periodontal Res. 2007;42:90-5.
15. Gokhale SR, Padhye AM, Byakod G, Jain SA,
Padbictari V, Shivaswamy S. A comparative
evaluation of the efficacy of diode laser as an
adjunct to mechanical debridement in periodontal
flap surgery: A clinical and microbiological study.
Photomed Laser Surg. 2012;30:598-603.
16. Petersilka GJ, Flemmig TF. Periodontal
debridement with sonic and ultrasonic scalers.
Quintessenz J. 2004;4:353-62.
17. Goldstep F, Freedman G. Diode lasers for
periodontal treatment: The story continues. Aus
Dent. 2012;44:56-8.

Corresponding author:
Alexandra Stoica
University of Medicine and Pharmacy of Tirgu Mures, 38 Gheorghe Marinescu street, Tirgu Mures, 540139, Romania
Email: alexandramihaelastoica@yahoo.com
Received: April 30, 2018 / Accepted: May 29, 2018

68

ISSN 2601-6877(print)/ISSN-L 2601-6877(online)

Acta Stomatologica Marisiensis 2018;1(1)69-73

ORIGINAL PAPER
The influence of cervical finish line and type of cement on
microleakage
Adriana Elena Crăciun1, Roxana Vodă2, Janosi Kinga3, Cerghizan Diana3
1

Tirgu Mureș Emergency Clinical County Hospital
Private practice
3
Faculty of Dental Medicine, University of Medicine and Pharmacy of Tirgu Mures, Romania
2

Abstract
The appropriate marginal fit of the fixed dentures is required in all the cases, but the appearance of marginal
deficiencies is inevitable at the tooth-restoration interface. Besides the improvement of the technological processes,
different cements with adequate sealing capacity had been developed in order to minimalize the marginal
discrepancies. The most important features of an ideal cement are biocompatibility, sealing capability and caries
prevention. Microbial infiltration may be the most critical factor influencing the long-term success of a fixed prosthetic
restoration. The aim of this study was to measure the rate of microleakage between tooth and restoration according
to the type of finish line and luting agent. Sixty healthy premolars, extracted for orthodontic reason were prepared
with chamfer and knife-edge finish line. Full metal crowns were manufactured in a dental laboratory. The luting of
dental restorations was done with glass ionomer, zinc phosphate and dual-cured glass fiber reinforced resin. In order
to monitor the marginal infiltration rate, methylene blue (1%) was used. The result showed that dual-cured glass fiber
reinforced resin has the highest sealing capacity preventing microleakage.
Keywords: microleakage, luting agent, finish line

capacity of these cements depends on the
precision of the marginal fit. [4] Numerous
studies demonstrated that 100-500 μm is the
acceptable gap at the tooth-restoration
interface regarding the protection against
microleakage. [5-7]
Besides the improvement of the
technological processes, different cements
with adequate sealing capacity had been
developed in order to minimalize the marginal
discrepancies. The glass ionomer cements are
effective, due to their ability to continuously
release fluoride ions and also the resin cements
through their ability to establish chemical
bonds with dental tissues. [4, 8]
The most important features of an ideal
cement are biocompatibility, sealing capability
and caries prevention. Microbial infiltration
may be the most critical factor influencing the
long-term success of a fixed prosthetic
restoration. [3]
The aim of this study was to measure the
rate of microleakage between tooth and
restoration according to the type of finish line
and luting agent.

Introduction
The fixed dentures are commonly used in
the daily practice to restore and preserve the
hard dental tissues. The appropriate marginal
fit of these restorations is required in all the
cases, but the appearance of marginal
deficiencies is inevitable at the toothrestoration interface. The different luting
agents used at the cementation of the fixed
restorations pretended to seal the gap at the
restoration margins and avoid the infiltration
of the fluids from the oral cavity followed by
microbial invasion into the dental structures.
[1]
The inappropriate use of these luting agents
in vital teeth results inflammation and necrosis
of the pulp, which affects the longevity of the
restorations. [1, 2] The microleakage is
detected by clinical signs of the chronic dental
hypersensitivity and color changes of the
abutment at the restoration margins. [3 The
water-based cements with a high degree of
solubility in the oral cavity, used in the past,
served only to "fill" the space between the
restoration and the abutment. The twocomponent, powder-liquid systems, were
traditionally used to fill the gaps between the
tooth and restoration. However, due to their
high solubility in the oral fluids, the sealing

Material and method
For this study were used sixty healthy
premolars, extracted for orthodontic reason.
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Prior to tooth preparation, the teeth were
immersed in artificial saliva for ninety days.
After preparation, the teeth were separated into
two groups: thirty teeth with knife edge finish
line and another thirty with chamfer finish line.
Full metal crowns were manufactured in a
dental laboratory. In order to monitor the
marginal infiltration rate, methylene blue (1%)
was used. To avoid the infiltration of the root
surface with methylene blue spacing varnish
was applied before crown cementation. For
cementation were selected three materials,
frequently used in daily practice: glass ionomer,
zinc phosphate, and dual-cured glass fiber
reinforced resin. Six groups resulted. The
cementation was performed in accordance
with the manufacturers' indications. For
cementation with dual-cured resin were applied
tribochemical technic which involves
microblasting with silica AlO3 followed by
silanization. After five days the teeth were
embedded in transparent autopolymerizing
acrylic resin. Each tooth was vertically
sectioned mesiodistally with a water-cooled
diamond disc. After sections 12 teeth were

compromised so in the final, we achieved six
samples with eight teeth each.
All the pieces obtained were photographed
with Canon Sx40 HS IS - 12 MPx, optical
zoom 35x. All photos were taken at the same
ambient light intensity at the same distance
using a tripod, and they were placed in the same
position. For all photos, the camera was set
with the macro option.
In order to evaluate the resistance of the
cement to the liquids of the oral cavity,
irrespective to the marginal adaptation of the
restorations, all the specimens were included in
this study, even those with dehiscences bigger
than 0.05 mm between the restoration and the
tooth.
To measure the infiltration rate, the
Digimizer Image Analysis Software® was used.
For this purpose, a ruler was used to calibrate
the unit of measure (pixels/mm) during
shooting. Measurements were made on both
halves of the pieces taking into account the
highest values obtained. Each measurement
was performed three times using their
arithmetic mean (Figure 1).

Figure 1. The Digimizer Image Analysis Software®

Statistical analysis: The GraphPad InStat®
and NCSS Dowson Edition® software were
used. The statistical significance was set at
p<0,05. The mean (M) and standard deviation
(SD/±) were calculated. The used test was
Mann-Whitney.

Results
The value obtained after measurements are
represented in Table 1.
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Table 1. The degree of infiltration (mm)

TableI 3. Difference between teeth with chamfer finish
line based on the cement used for fixation

Cementing material
Glass
ionomer

Type of finish line

Knife
edge

M
(SD)
Chamfer

M

Zinc
phosphate

2,1887

Dual-cured
glass fiber
reinforced
resin
1,4742

2,1046

1,1678

2,3657

2,1976

1,005

2,6155

2,2653

1,2098

2,7896

2,1807

1,4035

3,0005

2,1246

1,1773

2,3743

2,1771

1,3705

2,7153

2,1633

1,2098

2,8842

2,173
(±0.052)
0,2742

1,252
(±0.152)
0

2,717
(±0.251)
0,718

0,2052

0

0,6792

0,3742

0

0,5473

0,2652

0

0,62

0,2742

0,1024

0,5176

0,2052

0,0987

0,5792

0,3742

0,2093

0,7042

0,2652

0

0,7324

0,280
(±0,07)

0,051
(±0,078)

0,637
(±0,082)

p-value
Glass ionomer vs. Dual-cured
glass fiber reinforced resin
Glass ionomer vs. Zinc
phosphate
Dual-cured glass fiber reinforced
resin vs. Zinc phosphate

2,9915

0,0014
0.0008

The results obtained comparing the degree
of infiltration according to the type of finish
line and cement used for fixation is represented
in Table 4.
Table 4. Degree of infiltration according to the type of
finish line
Finish line/Cementing material
Knife edge vs. Chamfer/Glass
ionomer
Knife edge vs. Chamfer/Dualcured glass fiber reinforced resin
Knife edge vs. Chamfer/Zinc
phosphate

p-value
0,0021
0,0008
0.0002

Discussion
In our study, we have shown that dualcured glass fiber reinforced resin has the
highest
sealing
capacity
preventing
microfiltration.
Studies have shown that resin-modified
cement exhibit adhesion to the tooth, so it
provides a superior sealing capacity relative to
conventional cement (e.g., zinc phosphate
cement). [1,4,9,10] Numerous studies have
assessed the sealing capacity of different types
of cement in different types of restorations, on
different types of teeth prepared with different
convergence angles. [11]
Similar results were also obtained in the
2011 year in a study in which was assessed the
influence of marginal adaptation and the type
of cement used in all ceramic systems on
microleakage. In this study, a self-adhesive
composite and glass ionomer cement was used
as a luting material. The results showed that
composite cement showed lower levels of
microleakage. [7]
In the study by Reza Eftekhar Ashtiani et
al., in which four types of cementing materials
have been tested, zinc phosphate cement has
been shown to have the lowest resistance in a
wet
environment,
favoring
marginal

As is showed in Table 2 was found a
statistical difference between teeth with knife
edge finish line based on the cement used for
fixation.
Table 2. Difference between teeth with knife edge
finish line based on the cement used for fixation.
p-value
Glass ionomer vs. Dual-cured
glass fiber reinforced resin
Glass ionomer vs. Zinc
phosphate
Dual-cured glass fiber
reinforced resin vs. Zinc
phosphate

0,0026

0,0015
0,0003
0.0009

Statistical difference was also obtained in
case of teeth with chamfer finish line (table 3).
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microleakage, as it was demonstrated in our
study. [8]
Similar to our results, in a study comparing
the degree of infiltration correlated with the
type of restoration and the cement used in the
fixation, it was demonstrated that, regardless of
the type of restoration, all ceramic or metalceramic, the adhesive cementation showed the
lowest degree of infiltration compared to zinc
phosphate and glass ionomer cement [9].
Another study that used noble alloy crown
restoration has shown that the best marginal
sealing provides self-adhesive cement
compared to glass ionomer and dual composite
cement, although no statistically significant
differences have been found. [10]
In the in-vivo study, where local changes
induced by zinc phosphate and self-adhesive
cement were observed in the batch of patients
over 38 months, no significant differences
were found at the level of the observed
parameters (bleeding gingival index, plate
index, pulp vitality, etc.). [11]
In a study that considered as parameters the
retention, the finish line and the sealing effect
of the luting material for all metallic
restorations, it was demonstrated that the
shoulder and shoulder with bevel provide
higher retention than the chamfer, but the
finish line and luting material did not affect
marginal sealing. [12]
In our study, we have shown that there are
significant differences between the marginal
preparation, the cement used and the degree of
infiltration. Boftino et al. demonstrated that
the best adaptation at the cervical level was
obtained in the case of a chamfer finishing line
compared to the 1350 angle and rounded
shoulder. From the point of view of the
influence on the marginal adaptation of the
best cement was the zinc phosphate cement
followed by the glass ionomer and the resinbased cement. [13]

3. Most practitioners only use composite
cement only in case of cementation of the
all-ceramic crown, but it has been shown
that they perform a good marginal sealing
when are used to cement crown with
metallic infrastructure.
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Conclusions
1. Microleakage is directly influenced by the
type of cementing material used.
2. Large-scale use of glass ionomer cement for
fixation of the dental crown with metallic
infrastructure can result in microleakage by
solubilizing it in saliva.
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Abstract
The preparation of vital abutments, in absence of an adequate management of their vitality, may impose their pulp
extirpation.
The aim of this clinical study was to evaluate the alleviation of dentin sensitivity (DS) in vital abutments after the
application of desensitizing biomaterials on the exposed dentin surfaces.
The randomized controlled clinical trial included 93 patients (312 vital abutments), divided in three groups. The vital
abutments of the first group (30 patients, 102 vital abutments) were protected in-office with Gluma® Desensitizer
(Kulzer). The second group of 31 patients (105 vital abutments) used at-home Sensodyne® Advanced Repair & Protect
with Novamin™ toothpaste and Sensodyne® Mouthwash for Sensitive Teeth (GlaxoSmithKline). For the alleviation of
the dentin sensitivity in the third group (32 patients, 105 abutments), both in-office and at-home desensitizing
substances were used, as an associated method. The trial evaluated the DS of vital abutments on the visual-analogue
scale (VAS), with range from 0 to 10, in 8 sessions, under cold thermal agent, after the use of desensitizing agents.
The results of the study revealed that DS decreased in all three groups, but the highest rate of desensitization was
found in the vital abutments of the third patients group.
The benefits of all desensitizing agents used were confirmed.
Keywords: vital abutments, desensitizing agents, desensitization.

communication between the dental pulp
through the odontoblastic layer and the outer
regions of the dentin [5,6].
DS is characterized by a short and sharp
pain, with a rapid onset. DS occurs after the
removal of the protective smear layer, which
determines the opening of dentinal tubules and
the exposure of the odontoblastic processes to
chemical, thermal, tactile or osmotic stimuli
[6,7,8]. Great variations were observed in the
prevalence of DS, which varies from 4% to
57% [9,11].
Sealing the dentinal tubules represents a
current method in decreasing DS [11]. The
therapeutic approach of closing the dentinal
tubules, in order to impede the fluid shifts from
the dentinal tubules, is represented by the
application of chemical and mechanical
methods in dentin desensitization. Significant
advancement in the understanding and in
treatment of DH, have been developed,
respectively in the use of various methods and
desensitizing agents [8,12].
Gluma® Desensitizer is used in-office, for
dentin desensitizing [13]. Its formula contains
of 5% glutaraldehyde and 35% HEMA

Introduction
After the preparation of vital abutments, by
opening the dentinal tubules the apparition of
different degrees of dentin sensibility (DS) can
be induced.
Preparation of the teeth for full crowns can
induce drying of the dentin, pulpal
inflammation or even burn lesions after the
reduction of the odontoblastic layer. Clinical
researches demonstrated that the preparation
of vital teeth for full coverage fixed prosthetic
restorations can determine sharp, transient
pain as a result of DS [1].
The hydrodynamic theory of dentin
hypersensitivity (DHS) suggests that external
stimuli determine movements in the fluid of
dentin tubules, which induce nociceptive
transduction in adjacent pulpal nerve fibers [24]. Dentinal tubules contain the odontoblastic
processes, which may extend from the pulp to
the
dentino-enamel
junction.
The
odontoblastic processes are the extensions of
odontoblasts and they are surrounded by
dentinal fluid inside the dentin tubules. The
dentinal fluid is an ultrafiltrate of blood from
the dental pulp and represents the
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(hydroxyethyl methacrylate) in purified water
[14]. Its effect is obtained by the precipitation
of plasma proteins, which determine the
reduction of dentinal permeability, the
occlusion of the peripheral dentinal tubules
and the inhibition of the flow of fluid from the
dentinal tubules. It is indicated in cases of pain
in thermal, osmotic or tactile stimuli [15].
Indications of Gluma® Desensitizer are
related with the reduction/elimination of pain
in exposed cervical areas of teeth crowns that
do not require restoration and the
reduction/elimination of dentin sensitivity
after the preparation of teeth for fixed
prosthetic restorations [16].
At-home desensitizing agents include
toothpastes or mouthwashes, which act by
occluding the dentinal tubules or by blocking
the neural transmission [6]. Sensodyne®
toothpaste uses one of the two
main ingredients for treating DS: potassium
nitrate and stannous fluoride. Potassium nitrate
acts by numbing the pain by soothing the
prolongations of pulp nerves. Stannous
fluoride acts by closing the open dentinal
tubules by forming a protective barrier and
heaving remineralization properties. Both
methods are effective ways to treat sensitivity,
and Sensodyne® features a range of
toothpastes using each ingredient [17].
Sensodyne® Repair and Protect toothpaste
(GlaxoSmithKline), contains stannous fluoride
and is used for decreasing occasional DS in
sensitive teeth exposed to hot or cold
substances. Sensodyne® Repair and Protect
Toothpaste with advanced Novamin™
calcium formula (GlaxoSmithKline), is
different from other Sensodyne® toothpastes
with its desensitizing technology, acts as a
reparative layer over the exposed dentine and
on the natural crystals of the teeth structure,
and contains Sodium Monofluorophosphate
1.08% w/w (1450 ppm fluoride) [18,19].
Sensodyne® Oral Care for Sensitive Teeth
Mouthwash (GlaxoSmithKline), contains
potassium chloride which prevents pain due to
sensitive teeth [20].
Visual analogue scale (VAS) is a
measurement instrument for epidemiologic
studies and clinical researches, and measures
the intensity /frequency of different
symptomatology in mature populations. The

VAS for pain survey is a single-item scale
which studies the pain intensity and is
comprised between “no pain” (score of 0) and
“pain as bad as it could be” (score of 10) [2123].
The purpose of the clinical study was to
evaluate the alleviation of dentin sensitivity
(DS) in vital abutments after the application of
desensitizing agents on the exposed dentin
surfaces. The null hypothesis of study was that
the effectiveness of used desensitizing agents
would not be different in reducing DS.
Materials and methods
The clinical trial was accomplished
according to the good practice and the ethical
principles. The participating dentists followed
trainings in order to assure consistency of
clinical examination, diagnosis and treatments.
The clinical trial was conducted during the
period of 2015-2017, in the Dental Clinics of
Dental Medicine Faculties.
The patients were selected after a detailed
anamnesis, were informed about the research
requirements, and were attended only by those
that entered voluntarily in the research
program. The selection of the patients was
performed after the completion of all dental,
periodontal and proprosthetic treatments.
The inclusion criteria in this clinical trial
were represented by following patients: healthy
adults demonstrating good general health with
no history of chronic illness; age range of 3655 years; different classes of partial
edentations, which necessitate restoration by
bridges, but without acute or chronic dental
or/and periodontal sensitivity/pain; capability
and willingness to effectuate in-office
desensitization; brushing teeth at least 2 times
a day for 5 minutes and cleaning the oral cavity
with desensitizing agents used in the study;
established DS diagnosis after the abutments
preparation.
The exclusion criteria were represented by
the patients: which received odontal or/and
periodontal treatments within the period of the
trial; bridge abutments with extended dental
hard tissue lesions; participants with antiinflammatory treatment due to medical
problems;
adverse
effects/intolerances/
allergic reactions at the used desensitizing
agents; acute or chronic, general or dental
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diseases (e.g. gastritis, digestive ulcer, gastrointestinal haemorrhages, liver- and renal
disturbances, etc.) in personal history; use of a
desensitizing agent in the 3 months prior to the
study; being pregnant or nursing.
The selected patients signed the written
informed consent prior to the beginning of the
research. Out of 99 eligible patients, the
number of patients participating in the study
until the end of the research was 93. The 6
dropout patients were not included in the final
results. The mean (±SD) of selected patients’
age was 45.5 ± 9.5 years. We noticed that the
prevalence of females in the analysed batches
was 60.21% (56 females of 93 participants) and
of male patients was 39.78% (37 males of 93
participants).
This randomized controlled clinical trial
compared the effectiveness of Gluma®
Desensitizer, Sensodyne® Repair and Protect
Toothpaste with advanced Novamin™
calcium formula and Sensodyne® Oral Care
for Sensitive Teeth Mouthwash in DS
reduction.
The clinical protocol used for all the
selected patients consisted by the sanitation of
the oral cavity, preparation of the vital teeth for
mixed metal-ceramic restorations in proper
conditions (grinding by cooling with water,
with proper rotary diamond instruments,
without excessive pressure, etc.), application of
desensitization agents, impression, training the
patient to ensure proper oral hygiene and the
list with indicated beverages. The in-office
method for desensitization involved gentle
cleaning of vital abutments, rinsing with water,
isolation and gentle drying of vital abutments,
application of Gluma® desensitizing agent on
the vital abutments strictly on the area to be
protected by using pellets or brushes, it’s
maintaining for 30–60 seconds, rinsing. For the
use at-home of desensitizing agents, we gave
the patients Sensodyne® toothpaste, tooth
brush and mouthwash, and the written
instructions regarding their at-home use. The
determinations of DS intensity in vital

abutments were realized by the patient’s
response to air-blast stimuli, applied with the
air syringe of the dental unit, for 3 s, at a
distance of 2mm from the cervical area of
labial/buccal surfaces. The temperature was of
22°C. The neighbouring teeth were protected
with dental gauze and/or the operator’s hand.
Patients were then asked about the level of
sensitivity they experienced.
The selected patients were randomized by
the lottery method in three batches:
 The first batch (G) of 102 vital abutments
(30 patients, 19 females and 11 males), were
in-office
protected
with
Gluma®
Desensitizer (Kulzer), 5 daily applications;
the first application was realized after the
preparation of vital abutment and the
impression, and the last application before
the insertion of final prosthetic restoration
on the abutments.
 The second batch (S) of 105 vital abutments
(31 patients, 19 females and 12 males) were
at-home protected with Sensodyne®
Advanced Repair & Protect with
Novamin™ toothpaste and Sensodyne®
Mouthwash
for
Sensitive
Teeth
(GlaxoSmithKline), performed twice a day,
in the morning and evening, for 5 days.
 The third batch (G+M) of 105 vital
abutments (32 patients, 18 females and 14
males) benefited by the associated in-office
with Gluma® Desensitizer (5 applications,
effectuated daily), and at-home protection,
with Sensodyne® Advanced Repair &
Protect with Novamin™ toothpaste and
Sensodyne® Mouthwash for Sensitive
Teeth (performed twice a day, in the
morning and evening, for 5 days).
The patients were monitored during the
period of 2012-2018 in the Dental Clinics of
the Dental Medicine Faculties.
The distribution of the patients in batches,
by the used desensitising agents and gender is
depicted in graph 1.
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Graph 1. Distribution of patients in batches, by used desensitizing agents and gender

weeks later; 8th assessment 3 months after the
baseline. The trial evaluated on the visualanalogue scale (VAS), with range 0–10. The
reference points used in our study were: VAS
0-1 = no pain; VAS 2-3 = mild pain; VAS 4-5
= moderate pain; VAS 6-7 = severe pain; VAS
8-9 = very severe pain; VAS 10 = the most
intense pain possible. The VAS scale used in
this study is presented in figure 1.

The duration of the clinical trials
assessing the efficacy of the desensitizing
agents was developed in 8 sessions, for 3
months: first assessment of patients (baseline)
was effectuated after the preparation of vital
abutments and the impression; 2nd, 3rd, 4th, and
5th assessments, before the application of
Gluma® desensitizer; 6th assessment before the
insertion of the bridges on the vital abutments
(the 7th day after the baseline); 7th assessment 2

Figure 1. Visual analogue scale (VAS) used in study

 In the IInd batch (S) of at-home
desensitization, in the first assessment the
maximum "severe pain" (VAS = 10) was
reported in 5 vital abutments (= 4.76%), in
the 5th assessment and in the 8th
assessment, the minimum "no pain", VAS
= 0-1, was found in 30 (= 28.57%),
respectively 80 vital abutments (= 76.19%).
 In the IIIrd batch (G+S) of in-office and athome desensitization, in the first
assessment the maximum "severe pain"
(VAS = 10) was reported in 5 vital
abutments (= 4.76%), in the 5th assessment
and in the 8th assessment, the minimum
"no pain", VAS = 0-1, was found in 49 (=
46.66%), respectively 101 vital abutments
(= 96.19%).

Results
The intensity of DS determined after the
application of desensitizing agents is
summarized in table 1.
The values highlight the fact that the
reported DS in the vital abutments decreased
as following:
 In the Ist batch (G) of in-office
desensitization, in the first assessment the
maximum "severe pain" (VAS = 10) was
reported in 4 vital abutments (= 3.92%), in
the 5th assessment and in the 8th
assessment, the minimum "no pain", VAS
= 0-1, was found in 42 (= 41.17%),
respectively in 92 vital abutments (=
90.19%).
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protection offered by the
restorations on their surface.

 In the 7th, and 8th assessments, vital
abutments of all 3 batches presented a
visible decreasement of DS, due to the

cemented

Table 1. Reported DS according to used Visual Analogue Scale (VAS)

1 Ass
2 Ass
3 Ass
4 Ass

Ist Batch Gluma®
Desensitizer (G) 30 patients,
102 vital abutments
0- 2- 4- 6- 8- 10
1
3
5
7
9
42 48 8
4
2 18 42 35 3
4
6 34 42 15 2
3
35 37 20 6
2
2

5 Ass

42

36

16

4

2

6 Ass

62

28

6

3

1

7 Ass

81

21

-

-

-

8 Ass

92

8

-

-

-

Batch

VAS

2
F
2
F
2
F
2
F

IInd Batch Sensodyne® (S)
31 patients, 105 vital
abutments
0- 2- 4- 6- 8- 10
1
3
5
7
9
44 48 8
5
1 13 39 41 7
4
2 24 36 35 4
4
21 26 31 21 2
4
F
30 33 23 13 2
4
F
49 33 11 7
1
4
F
68 24 9
4
F
80 21
4
F

0-1
6
19
42

IIIrd Batch G+S
32 patients, 105 vital
abutments
2- 4- 6- 8- 10
3
5
7
9
6 61 35 3
5
32 32 30 2
3
42 29 11 2
2
42 15 4
1
1

49

41

11

2

1

1

71

27

4

1

1

92

12

-

-

-

101

3

-

-

-

1
F
1
F
1
F

*Ass = assessment

We emphasize the fact that after the 5th
assessment, the fixed prosthetic restorations
were cemented temporarily on the vital
abutments. According to the quantified
responses on the VAS scale, the insertion and
cementation of restorations determined the
reduction of the painful intensity in the
investigated vital abutments.
We also underline that VAS values were the
lowest in the patients of the IIIrd batch (G+S),
thus patients who received associated in-office
and at-home desensitization, followed by VAS
values of the Ist batch of patients (G), which
benefited only by in-office desensitization.
VAS values in the IInd batch (S) with only athome desensitization, were higher than in the
other two batches. The yellowish color of the

boxes in table 1 indicate the maximum number
of vital abutments, and the pink color of the
boxes emphasizes the number of vital
abutments which have required endodontic
treatment.
The rate of failures in the batches (graph 2)
was as following:
 In the Ist batch (Gluma®, G) = 1.96%, and
2 vital abutments of 102 required vital
extirpation.
 In the IInd batch (Sensodyne®, S) = 3.80%,
and 4 vital abutments of 105 have imposed
their vital extirpation.
 In the IIIrd batch (G+S) = 0.95%, and only
1 vital abutment of 105 needed endodontic
treatment.

102

105

120
100
105
80
60
40
2

20

4
1

0

Failure

G

Abutments

S

G+M

Graph 2. Rate of failures in batches of vital abutments
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The results of the study revealed that DS
decreased in all three groups, but the highest
rate of desensitization was in the vital
abutments of the third patients group, with inoffice and at-home desensitization.
We recorded no side effects in the use of
desensitizing agents.

Favourable conditions for the healing of the
pulp tissues after oral exposure demand a free
of bacteria environment, absence of severe
haemodynamic changes and absence of severe
inflammatory cell infiltration. The degree of
the defence reaction is in interdependence with
the healing answer of the dental pulp tissues or
with the extension of pulp inflammation [27].
Requirements of actual biomedical
researches are to find new possibilities in
recovering
the
dentin-pulp
complex.
Regenerative treatment in mild dentin lesions
is applied to stimulate the constitution of
peritubular dentin, to have effect in
biosynthetis activity of odontoblasts, and to
provide their survival [28].
Schüpbach et al [29], demonstrated that the
glutaraldehyde of Gluma® desensitizer can
intrinsically obturate the dentinal tubules by
the genesis of deposition , which may
counteract the hydrodynamic mechanism of
dentin sensitivity.
The literature underlines that Gluma®
Desensitizer components react with the
albumin serum of the dentinal liquid,
precipitate the protein, and that induces
polymerization
of
HEMA.
Gluma®
Desensitizer has proven to penetrate the
exposed dentinal tubules up to 200μ depth,
which induces the restructuration of collapsed
collagenous fibbers, the apparition of multiple
layers of protein septas, the hermetic sealing of
dentinal tubules, and through that, acts as a
microbial barrier, and inhibit bacterial growth
(figure 2) [30-33].

Discussion
Maintaining vitality of the pulp has the
purpose to keep and treat the functionality of
dental pulp tissues [24]. The treatment of
dentinal wounds in vital abutments is different
versus the resulting wound of a cavity
preparation, because the varnishes and the
liners used in cavities are covered and
protected by the temporary or permanent
fillings. The same materials, used for the
protection of vital abutments, are dissolved by
the oral fluid, and they will prejudice the quality
of permanent cementation of fixed prosthetic
restoration.
In their researches, Jackson et al [25], show
that 5.7% of 603 analysed vital abutments
required root canal therapy after the prosthetic
restorations were cemented.
Goodacre et al [26] identified the incidence
of complications associated with single crowns
and fixed prosthetic restorations and the need
for endodontic treatment appeared to be
situated between in 3%-11%, by the type of
prosthetic restoration used to restore the
functionality of oro-facial system.

A

B

Figure 2. SEM of Gluma Desensitizer action: A. Gluma®-induced septa in dentinal tubuli; B. SEM magneification of a
single Gluma®-induced speptum in dentinal tube [34]

Sensodyne® repair and protect toothpaste
which contains Novamin™ desensitising and
concentrated calcium which is activated in
contact with saliva, helps in repairing the

exposed dentine by building protective mineral
layers over the sensitive areas [22].
The researches of Wang et al [35],
respectively Zhong et al [36] demonstrated that
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the use of new Novamin bioglass-containing
Sensodyne
toothpaste
decrease
the
permeability and seal the dentinal tubules after
teeth brushing.
In order to prevent the stimulation of the
area with DS, patients have the tendency to
avoid cleaning those teeth, particular drinks
and food of their nourishment [37,38]. This
attitude induces a vicious circle, which,
unfortunately, often has an unpleasant end,
represented by the loss of vitality of those teeth
/ vital abutments, and thus the failure of the
therapy for maintaining the pulp organ vitality.
For a valuable management of DS
condition, dentists should be open not only in
DS detection, but also in the necessity of
pertinent and correct diagnosis, for elimination
of confounding factors from other oro-facial
pain conditions [41].
Currently there are a lot of biomaterials for
in-office or/and at-home use in reducing the
DS, but none of the products represent the
“gold standard” in the long term therapy of
pulp vitality maintenance [39,40].
Conclusion
 The benefits of the desensitizing agents
used in the study was confirmed.
 The least invasive and cost effective therapy
in the maintenance of pulp tissue vitality is
represented by the use of desensitizing
agents, both in-office and at-home.
 Controlled clinical trials and multicenter
studies are necessary for implementation athome use of the desensitizing agents in their
daily utilization.
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CASE REPORT
Prosthodontic rehabilitation of a patient with osteoporosis and
bisphosphonates treatment
Ciprian-Emanuel Rusu1, Serfözö Norbert Erich1, Andrei Petruț1, Carmen Biriș1, Claudiu Horga1
Faculty of Dental Medicine, University of Medicine and Pharmacy of Tirgu Mures, Romania

Abstract
The oral rehabilitation of a patient with osteoporosis and bisphosphonates treatment represents a challenge involving
the terapeutical decisions of the dental practitioner, due to the high risk of osteonecrosis, which occurs in surgical
procedures like dental implants and bone graft substitutes. The main direction in these cases includes minimal invasive
dental solutions like fixed and removable dental prostheses, which achieve aesthetic and masticatory function.
Keywords: osteoporosis, bisphosphonates, oral rehabilitation.

the BPs effect on implant ostointegration is not
well established [6].
Subclinical hypothyroidism (SCH) is
defined by the presence of serum free
thyroxine levels (FT4) and triiodothyronine
(FT3), within reference limits, in the presence
of thyroid stimulating hormone (TSH) levels
[7]. There is evidence to suggest that subclinical
hypothyroidism is also linked to dyslipidemia
and osteoporosis [8]. It is diagnosed based on
symptoms and clinical signs associated with
low thyroid stimulating hormone (TSH) levels
[9]. There are studies that confirm the
association of low levels of TSH with bone
demineralization and alteration of trabecular
bone structure. [10,11].
Patients with SCH can present with anxiety,
irritability,
poor
concentration,
slow
information processing, and poor learning in
comparison to healthy subjects [12].
Psychiatric illnesses such as anxiety, bipolar
disorder or depression, as well as the
medication associated with these diseases can
reduce salivary secretion to the appearance of
xerostomia [13].
In these clinical situations, associated with
poor economic and social conditions,
conventional prosthetic treatment is often
preferred and can include crowns, bridges,
inlays, onlays, veneers or conventional
dentures or overdentures.

Introduction
Teeth are fundamental to the quality of life
throughout the human existence [1]. An
association between tooth loss and
osteoporosis has been reported in the
literature. Women with osteoporosis are three
times more likely to experience tooth loss than
those who do not have the disease [2,3].
Osteoporosis as described by World Health
Organization (WHO) is a progressive systemic
skeletal disease characterised by low bone mass
and micro architectural deterioration of the
bone tissue, with a consequent increase in bone
fragility and susceptibility to fracture. The main
treatment of osteoporosis involves the use of
Bisphosphonates (BPs) to improve bone
density and new bone growth. BPs act on
macrophages in the blood reducing their life
span and causing morphological alterations
and changes in differentiation of monocytes
into macrophages. This reduces the body's
ability to defend against pathogens [4].
The action mechanism of BP is based on
the inhibition of the farnesyl diphosphate
synthase enzyme (FPPS), which in turn
stimulates isoprenylation of small guanosine5'-triphosphatases (GTPases), which signals
proteins that activate and regulate changes in
osteoclast morphology [5].
There have been studies with a low level of
specificity and many of them with a small
number of clinical cases or a poorly defined
control group that cannot suggest a direct link
between BPs and implant failure. Therefore,

Case Report
A 62-year-old female patient, with poor
social condition, came to the Integrated Centre
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of Dental Medicine, University of Medicine
and Pharmacy of Tîrgu Mureș with worn out
upper jaw fixed bridges on a metal framework
with acrylic veneers and a class II/1 Kennedy
edentation treated partially with a fixed bridge
in the lower jaw. Her general medical history
showed bipolar schizophrenic disorders
diagnosed 23 years ago, diagnosed
osteoporosis, hyperlipidemia and nodular
goiter in the left lobe, associated with a
suspected diagnosis of hypothyroidism. The
patient was treated with BPs for osteoporosis
and completed the treatment one month
before checking in for dental treatment. In
addition, the patient is prescribed antipsychotic
medication (valpronic acid 900mg/day,
risperidone 4mg/day, venlafaxine 225mg/day
and
alprazolam
0.5mg/day)
and
antihyperlipidemic
drugs
(atorvastatin
20mg/day and fenofibrate 145mg/day). Blood
tests confirm hyperlipidemia (cholesterol 280
mg/LDL cholesterol 195 mg/dl, triglyceride
242 mg/dl in serum) and a subclinical
hypothyroidism diagnosis is susggested (antiTSO 1.1 IU/ml, cortisol 11.1μg/dl, FT40, 86
ng/dl). The ultrasonographic examination of
the thyroid revealed the presence of a welldefined 10.3/11.1 mm node in the left lobe.
Thyroid biopsy showed a smear with atypia of

undetermined significance. CT scanning in the
conical fascicle (CBCT) showed moderate
bone demineralization and a tender bone in the
mandible was acceptable from a dimensional
point of view.
After the clinical (figure 1A and 1B) and
radiological examination (figure 2), the
remaining teeth had multiple carious lesions. In
the upper jaw, the teeth were previously treated
with multiple single crown restorations and a
fixed bridge. In the lower jaw the patient had a
fixed bridge extended from 4.3 to 4.7. All
prosthetic elements had a metal base
framework with acrylic veneers.
The initial orthopantomography shows the
presence of multiple carious lesions involving
several teeth on the arch, periodontal disease,
incorrect endodontic obturations and bone
resorption. Initial impressions were taken with
irreversible
hydrocolloids.
The
oral
rehabilitation was started with the buildup of
the frontal area with nanohybrid composite
fillings. Root canal retreatment of 1.6, 2.5, 1.4,
2.4 was performed with a rotatory system using
ProTaper® Gold and the root canals were then
obturated with AdSeal® sealer and guttapercha points condensed laterally.
The old fillings have been removed and they
were replaced with nanohybrid composite
fillings (figure 3 A, B).

B

A
Figure 1. A- Initial clinical appearance; B-details
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Figure 2. Initial orthopantomography

A
B
Figure 3. A-appearance of the teeth after cavity preparation; B- aesthetic composite restorations in the front

The following treatment option was
suggested and discussed with the patient during
the following visits:
 Removal of all fixed dental prosthetics in
the upper jaw, treatment of the carious
lesions and replacement with the following
(figure 4):

 fixed dental bridge from 1.4 to 1.7 with a
metallic framework with ceramic veneers,
 single crown restorations from 2.4 to 2.7
with the same materials as previously
mentioned,
 aesthetic composite restorations in the
frontal teeth.

Figure 4. Final status on the maxilla

For the lower jaw a removable partial
denture was made for better stability and a
metal clasp was added on the 3.3 for extra
reinforcement. The fixed prosthetic elements
were adhesively attached to the prepared tooth
surfaces with glass ionommer cement.
All the decisions have been made to
enhance aesthetics and functionality in the
maxillar and mandibular jaw.

 Removal of the fixed dental bridge in the
lower jaw and replacement with a
removable partial denture (RPDs) specially
fixed on OT-CAP® systems united by a
rigid Dolder bar (figures 5-8). For better
stability a clasp on 3.3 was advised. We
advised OT-CAP® systems on the teeth 4.3
and 4.7 and a clasp on 3.3 resulting from the
skeletal prosthesis.
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Figure 5. intraoral view of the OT-CAP® system

Figure 6. Jaw relation recording

Figure 7. Intraoral View of the finished prosthetic
rehabilitation in the lower jaw

Figure 8. Final result of the oral rehabilitation

and 39,6% were casted as failures on a 10-year
retrospection. This study was carried out on 72
patients [17].
The terapeutical decision of removable
partial dentures was motivated by a number of
case report studies showing bisphosphonate
related osteonecrosis of the jaw when
performing dental implants. It was reported
that the incidence rate of Bisphosphonate
Related Osteonecrosis of the Jaw (BRONJ) in
patients taking bisphosphonates who had
intraoral surgery was seven times higher than
that of those who did not have surgery [18-20].
The treatment objectives for patients with
an established diagnosis of BRONJ are to
alleviate pain, eliminate inflammation in soft
and hard tissues, and minimize the progression
of bone necrosis, that also leads to removal of
the dental implants [21,22].
A number of studies have recently reported
that the incidence of BRONJ decreased after
discontinuation of oral BPs therapy [23-25].
Following the growth of the aging
population
patients
diagnosed
with
osteoporosis, further studies need to be carried

Discussion
The use of dental implants is becoming
more common in modern dentistry, but fear of
surgery is at elevated levels [14]. Therefore, the
possibility of inserting dental implants into the
mandible was evaluated in terms of the
patient's psychiatric and dismetabolic diseases.
The diagnosis of osteoporosis and BPs
treatment has also been taken into account. For
these reasons and in agreement with the
patient, conventional prosthetic treatment was
considered, although the satisfaction of RPDs
wearers is low due to alteration of oral
functions, pains and injuries in the tissues [15].
A 10-year longitudinal study which was
carried out on 27 patients treated with RPDs
showed that no significant deterioration of the
periodontal status of the remaining teeth. In
addition, there was a low increase in the
frequency of decayed and filled tooth surfaces
[16].
Another study showing the success rate of
clasp retained removable partial dentures
determined that this type of rehabilitation has
a 36,6% success rate, 23,8% partial success rate
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out to elucidate the subject on the most
successful treatment option regarding these
patients [26].

diagnosis and management. JAMA. 2004;291:228238.
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reconstruction of the remodeling sequence in
normals and in metabolic bone disease. Endocr
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11. González-Rodríguez LA, Felici-Giovanini ME,
Haddock L. Thyroid dysfunction in an adult female
population: A population-based study of Latin
American Vertebral Osteoporosis Study (LAVOS) Puerto Rico site. P R Health Sci J. 2013
Jun;32(2):57-62.
12. Bathla M, Singh M, Relan P. Prevalence of anxiety
and depressive symptoms among patients with
hypothyroidism. Indian J Endocrinol Metab. 2016
Jul-Aug;20(4):468-74.
13. Veerabhadrappa SK, Chandrappa PR, Patil S, et al.
Evaluation of Xerostomia in Different Psychological
Disorders: An Observational Study. J Clin Diagn
Res. 2016 Sep;10(9):ZC24-ZC27.
14. Lalabonova CK. Impact Of Dental Anxiety On The
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(Plovdiv). 2015 Apr-Jun;57(2):116-21.
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xerostomia on oral complaints in a group of elderly
Turkish removable denture wearers. Arch Gerontol
Geriatr. 2009 Sep-Oct;49(2):263-7.
16. Bergman B, Hugoson A, Olsson C-O. Caries,
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technical failures. Clin Oral Investig. 2000;4:74-80.
18. Shin EY, Kwon YH, Herr Y, et al. Implant failure
associated with oral bisphosphonate-related
osteonecrosis of the jaw. J Periodontal Implant Sci.
2010;40(2):90-5.
19. Zandi M, Dehghan A, Mohammadi-Mofrad A, et al.
Short-term perioperative teriparatide therapy for
the
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of
medication-related
osteonecrosis of the jaw: A randomized, controlled
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Conclusion
The treatment of anxious patients with
RPDs enhances mastication, functionality and
it represents a good therapeutical decision in
patients diagnosed with osteoporosis because
of the surgical limitations associated with its
treatment. The use of ball attachment systems
in drug-induced xerostomia and subclinical
hypothyroidism increases the maintenance and
stability of prostheses. An RPD also provides
important support for the facial structures such
as the lips, maintaining a more youthful
appearance. When a patient is faced with both
general and dental conditions, it is important to
provide not only long-term oral healthcare, but
to also help the patient by causing the least
amount of psychological trauma.
Conflict of interest: None to declare.
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