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Prosthetic Dental Medicine

Fixed prosthetic constructions™ manufacturing
technology — significance for their precision

Hristina Galeva', Iva Taneva?, Ralica Radenkova?®

TexHono2uu 3a uspabomka Ha ¢dukcupaHu npomesHu

koHCmpykuuu — BAusiHue Bbpxy moyHoCcmma um
XpucmuHa laneBa' NBa TaHeBa?, Paauua PageHkoBa?®

Summary

Introduction: To create prosthetic constructions using CAD/CAM technologies, there are many options.
The wide variety of production methods necessitates their thorough study and comparison.

Aim: The aim of the study is to evaluate and compare productions* methods accuracy for fixed prosthetic
constructions using CAD/CAM technologies.

Material and methods: With a specialized computer program, a digital design of a fixed prosthetic
construction with certain parameters is made. Based on it, 48 prosthetic constructions (n=18) are made
using three different technologies: subtractive, additive and hybrid. Each of these constructions was
scanned and compared to the prefabricated digital project. The degree of coincidence between the two
images is represented by histograms (color maps).

Results: The greatest accuracy is shown by the constructions made by subtractive technology
(85.24%), followed by those by additive technology (80.84%). Less accurate are fixed constructions
made by hybrid technology (55.89%). For statistical treatment of the data, variance analysis,
Kolmogorov-Smirnov test at one sample and nonparametric Mann-Whitney test were used. A
comparison of the three methods of fabrication for fixed prosthetic constructions shows a statistically
significant difference between them.

Key words: Fixed prosthetic constructions, CAD/CAM technologies, milling, additive technology,
precision.

Pezrome

Bweeoenue: 3a nanpasama ma npomesunu xowcmpykyuu ¢ nomowma Ha CAD/CAM mexnonoeuu,
CLUECBY8AM MHONCECMBO Bb3MOACHOCIIU. | ONAMOMO pasHoobpasuena npouzso0CmseeH Memoou 600u
00 HeobXo0UMOCH Om MAXHOMO WAMETHO NPOYYBAHE U CPABHEHe.

Len: [[enma na nposedeHomo usciedsamne e 0a ce onpedeiu U CPAGHU MOYHOCMMA HA PA3IUYHU Memoou
3a Hanpasa Ha urcupanu npomesnu koncmpykyuu no CAD/CAM mexnonocuu.

Mamepuan u memoou: Cvc cneyuaiusaupana KOMRIOMbPHA NPOSPAMA € HANPA8eH OueumaieH
Ou3aliH Ha QUKCUPAHA NPOMe3sHA KOHCMPYKYus, ¢ onpedeiedu napamempu. Bvs ochosa na nezo ca

! DMD, Assistant professor, Medical University of Sofia, Faculty of dental medicine, Department of Prosthetic dental medicine
2 PhD, Chief Assistant professor, Medical University of Sofia, Faculty of dental medicine, Department of Prosthetic dental medicine
* PhD, Assistant professor, Medical University of Sofia, Faculty of dental medicine, Department of Prosthetic dental medicine

! Acucrent, Mequuuncku yausepcuret Codust, DakynteT o aeHTaiHa meauiuHa, Kareapa mo [IporeTnyna aeHTanHa MeAUIMHA
? I'maBeH acucteHT, MemuiHckd yHuBepeuter Codust, DakynTer 1o jAeHTaiHa Meaununa, Karenpa no [Iporetinyna aeHTamHa
MEIUIIMHA

3 Acucrent, MenuuHckn yHusepeutet Codust, Dakyiret no jaeHranna meaununa, Kareapa mo IporeTnyna geHTaiHa MeAMIIHHA
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uspabomenu 48 npomesnu xKoucmpykyuu (n=18) no mpu paziuuny mexHorocuu: cyoOmpaxmueud,
aoumuena u xubpuoua. Bcaka om me3u KOHCMPYKYuU € CKAHUPAHA U CPABHEHA C Nped8apumenHo
uspabomenus oueumaier npoekm. CmeneHma Ha cb8nadeHuemo mexcoy 08ama oopasza e npeocmagena
upes xucmoepamu (ysemuu Kapmiu,).

Pesynmamu: Haii-eonama mouHocm e NOKA3aHA OmM KOHCMPYKYuume, HANPAGEHU NO
cyompaxkmugna mexnonocus (85.24%), cnedsanu om meszu no adumuseuna mexuvonoeus (80.84%).
C naii-manka moyHocm ca QuKkcupanume KOHCMPYKYUU, HANPABEHU NO XUOPUOHA MEXHOI02Us.
(55.89%). 3a cmamucmuuecka obpabomka Ha OaHHUME ca UBNON38AHU 8apuayUoHeH anaius, Tecm Ha
Koamoeopos-Cmuprnos npu eona useéaoxa u nenapamempuden mecm na Man-Yumnu. Cpagnenuemo

Ha mpume Memooa 3a u3pa60mKa Ha qbukcupanu nNpome3nU KOHCmMpyKyuu nokazea cmamucmu4ecku

3Havuma pasiuxka Meofcéy mAx.

Knwuoeu oymu: gurcupanu npomesnu xkoncmpyxyuu, CAD/CAM mexnonoeuu, ¢ppesosane, aoumusHu

mexHoxocuu, npeyusnocm

Introduction

In CAD/CAM systems, for a construction to
be realized, a digital prototype of it must first
be created. The stages for the construction to
be made are the same as when it is done by a
dental technician — outlining the preparation,
removing the undercuts, preview a place for
a cement layer, etc. The software used in this
stage of the digital protocol offers a wide variety
of tools for image processing and modeling of
structures. [1]

A CAD package for 3D solid state modelling
is used for the preparation of the desired
digital design. There are many CAD modelers,
most often specialized parametric ones are
used, developed, and designed specifically
for dental purposes. They have rich libraries
of ready-made 3D teeth that can be modeled
further. After the digital prototype of the
future construction is ready, it is placed in a
virtual articulator. Simulation of the patient’s
occlusion is made to avoid and eliminate
possible inconsistencies. When the process is
fully completed, the fabricated digital model
is sent to the CAM package and its physical
analogue is realized. [2]

A great advantage of the digital work
protocol is the possibility of predictability of
the result of the treatment. Virtual treatment
planning gives clarity to both the doctor and the
patient about the expected result. This allows
to consider in advance the patient’'s wishes
and his expectations. In addition, using various

Smile design programs, the patient can easily be
motivated to conduct the planned treatment. [3]

In the CAM stage the digital model becomes
a physical object [4]. The production methods
used can be divided into two main fundamentally
different technologies — subtractive and additive
technologies. [2]

In subtractive technology, the type of
milling machine matters - how many axes of
rotation it is, the diameter of the used burs, as
well as the type of milling (if it is dry milling
or not). [4, 5]

Using an additive technology means that the
material is applied layer by layer, building a
shape. For every millimeter of the 3D model,
between 5 and 20 layers of material are laid.
This type of technology also requires supporting
structures that protect the construction from
collapse. [5] The thickness of the layers may
vary. Therefore, some authors investigated
the influence of the layer's thickness laid on
the internal and marginal adaptation of the
constructions. But no connection has been
found between them. [6]

The technologies in which material is added
allow the manufacture of both monolithic and
bilaminar prosthetic constructions. In the dental
practice, additive technologies are used to make
different types of prosthetic constructions,
orthodontic devices, periodontal splints. [7]

The diversity of production methods
necessitates their more thorough study.
Different  technologies  have  different
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advantages and disadvantages. Most CAD/
CAM constructions show clinically acceptable
accuracy and marginal adaptation. Different
combinations of techniques and materials
show different results. Some authors believe
that these methods of production are a suitable
alternative to the classic ones, even faster and
cheaper than them. [8]

According to some authors, Co-Cr
constructions for example, made by additive
technology, show a better marginal adaptation
than the conventional lost-wax technique. [9, 10]

Franca et al. confirm the better vertical
adaptation in constructions made with CAD/
CAM technologies—by milling (both zirconium
dioxide and Co-Cr metal) compared to cast
ones [11]. Pasali et al. confirm these results
when examining cast by classical technology
and milled implant crowns. Milled crowns
have the lowest mean marginal deviations:
81£2 pum [12].

Yang et al. reviewed the available
literature comparing the accuracy of metal
substructures made by lost-wax technique
and selective laser sintering. The results show
no statistically significant difference in the
accuracy of the two types of technology. [13]
A comparison of metal substructures made
with additive and lost-wax techniques shows
that the internal accuracy of the constructions
is similar. [14]

The milling of single crowns of Co-Cr
alloy shows a better marginal adaptation
than additive techniques. But if it is a multi-
unit construction, then additive techniques
give better results according to Svanborg’s
studies. [15] Comparing production methods
by making working models, Kim also found
higher milling accuracy compared to 3D
printing [16].

A study for the influence of the production
technique on the marginal adaptation of Co-
Cr alloy constructions was conducted by
Sarda et al. Three methods were compared:
wax milling followed by classical metal
casting, milling/sintering and DMLS (Direct
Metal Laser Sintering). Although marginal
adaptation in all methods studied was within

clinically acceptable deviations, a statistically
significant difference was found between the
classical technology cast substructures and
those made by CAD/CAM methods. CAD/
CAM constructions show less marginal
spacing than cast ones (for milled ones the
distance is on average 61.135 pm, 55.39 pm
for sintered and 88.44 pum for cast). [17]

Peng et al. compared temporary
constructions ~ made  using  classical
technology with those made with CAD/CAM
technologies (milling and 3D printing). They
also establish better internal adaptation and
higher marginal accuracy of CAD/CAM
constructions. [18] Similar are the results of
the study of Abduljawad et al. on the accuracy
of endocrowns made by conventional and
digital techniques. [19]

Structures made by digital methods could be
substitutes for classical methods according to
Liang et al. [20]

The use of these technologies in dental
practice, as well as the divergent results of
the studies conducted, require their additional
research.

Aim

The aim of the study is to evaluate and
compare productions’ methods accuracy for
fixed prosthetic constructions using CAD/CAM
technologies.

Material and methods

A prosthetic field was digitalized. With a
specialized computer program (Ceramill mind),
a digital design of a fixed prosthetic construction
was made. A suitable tooth was selected from
the virtual library. The necessary adjustments
in size, position relative to the adjacent teeth,
the location of the central fissure and the height
of the approximate edge were made. The space
for the cement was defined to be 0.05 mm. The
construction was smoothed, sharp edges were
removed in places (Fig. 1). This was followed
by the production of metal substructures for
bilaminar constructions by three different
CAM methods: milling, additive and hybrid
technology.
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Fig. 1. Digital design of prosthetic construction

A total of 50 pcs metal substructures for
metal-ceramic single crowns of Co-Cr base
metal alloy were made. They were divided into
the following groups: Group 1 (Milling), Group
2 (Additive technology) and Group 3 (Hybrid
technology).

For the milling of metal constructions was used
DMG Ultrasonic 20, which has 5 axes. Milling is
a process in which material is taken away. In this
case, Co-Cr alloy discs were used, from which the
corresponding construction was cut.

—

S ol dined

e T

Fig. 2. Milled constructions

The substructures from group 2 were made by
the method of laser melting with SLM 125HL.
After the digital design of the constructions,
their positioning and orientation during printing
was determined. According to that, a project of
the supporting structures was also visualized.
Before they were put into production, the
layered construction of each of the computer
simulation structures can be seen. LPW Co-Cr
metal powder was used.

The hybrid technology used the digital
models obtained in the scanning of the prosthetic
field and the CAD design of the future metal
substructure. A prototype of wax material

(CopraWax, Whitepeaks, Germany) was made
and milled. The resulting prototype is completed
by casting it from a metal (Co-Cr metal alloy) by
the classical metal casting technology.

Fig. 3. Hybrid constructions 3.1. Milled wax material

3.2. Casted metal constructions

The inner surface of each substructure was
scanned with a laser scanner (A Roemer absolute
arm 7320s) and compared to the previous digital
project.

A Reshaper 3D computer program was
used to register and measure deviations from
the digital design. The Bestfit algorithm was
chosen. The results were represented by color
maps (histograms).

Results
A total of 48 pcs substructures were made.
When comparing the finished structure with the
pre-prepared digital design, a match in the range
of +0.05 mm to -0.05 mm, which corresponds
to +50 um and -50 pm, is defined as optimal.
Deviations between +0.05 mm and +0.12 mm
and -0.05 mm and -0.12 mm were determined to
be clinically acceptable. In tables are summarized
the results reflecting the registered percentage
deviation of the internal surfaces of the metal
substructures produced by different methods
compared to the previously made digital design.
For statistical treatment of the data, variance
analysis, Kolmogorov-Smirnov test at one
sample and nonparametric Mann-Whitney test
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were used. A comparison of the three methods
of fabrication for fixed prosthetic constructions

shows a statistically significant difference

between them.

Table 1. Average Matching of Milled Substructures to Digital Project

Milled/Group 1 N Mean Median SD Min Max
Up to+120 um 18 0,36 0,30 0,30 0,10 1,20
+120 pm to +50 um 18 11,81 12,50 2,91 6,48 17,00
+50 um to -50 um 18 85,24 84,13 2,92 80,55 90,34
-50 um to -120 pm 18 2,49 2,45 0,80 1,22 4,00
Less than -120 pm 18 0,21 0,20 0,13 0,05 0,49

Table 1 summarizes the results for milled
constructions versus digital design as a method
of fabrication. They show that in milling, as a
method to create metal substructures, an average
of 85.24% of the inner surface fully corresponds

to the digital project. Deviations in the direction
of expansion of the constructions are higher
than the shrinkage in their dimensions. Beyond
the limits of clinical acceptable are an average
0f 0.57% of the metal surface.

Table 2. Results of the comparison of the digital project with the obtained metal substructures

produced by additive technology

é;l‘()lliltli)vze (il ) N Mean Median SD Min Max
Up to +120 pm 18 0,20 0,20 0,14 0,00 0,50
+120 um to +50 pm 18 10,19 9,68 2,13 7,35 16,00
+50 pm to -50 pm 18 80,84 80,60 2,81 76,40 86,00
-50 um to -120 pm 18 8,57 7,90 2,60 4,60 13,67
Less than -120 pm 18 0,19 0,20 0,15 0,00 0,70

Considering only the accuracy of the
production method, metal substructures made
by laser melting shows absolute accuracy
compared to the digital project in 80.84% of
their inner surface. Below 0.4% are outside

the tolerance limits up to 0.12 mm. Again, the
expansion of the inner surface in the clinically
acceptable range is more than the shrinkage
(table 2). The results for the hybrid constructions
are similar (table 3).

Table 3. Results of the comparison of the digital project with the resulting metal substructures
produced by hybrid technology.

g-‘ry‘l)’i;d;"“s““cﬁ”m/ N Mean Median | SD Min Max
Up to +120 um 18 0,26 0,20 0,24 0,00 1,03
+120pum to +50 pm 18 28,13 2830 4,53 16,40 34,30
+50um to -50 um 18 55,89 55,85 9,44 45,00 73,20
-50um to -120 pm 18 15,02 15,25 6,98 6,10 23,65
Less than -120 ym 18 0,19 0,20 0,15 0,00 0,60

Comparing the three investigated production  design can be observed in the constructions

methods, the largest deviations from the digital

made using hybrid technology.
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Forevage optimal match
= Milled constructions ¥ Laser printed constructions. o Hybrid constructions
Fig. 4. Comparison of the optimal match of the digital
project with the constructed substructures according to

the method of their production

The match between digital design and
realized prosthetic substructures depends on the
method used to create them. The comparison
of milled, laser melted and made by hybrid
technology constructions shows a statistically
significant difference (<0.001), both in terms
of their optimal match with digital design and
within the clinically acceptable expansion
and shrinkage of substructures. The highest
accuracy is shown by milled ones, followed by
laser melted. In hybrid technology, the largest
deviation from the design made was recorded
(Table 4).

Table 4. Comparison of the results obtained for the three tested groups

Comparisons
Indicator Group 1 Group 1 Group 2
Group 2 Group 3 Group 3
P P P
Up to +120 pm 0,063 0,235 0,532
+120 pm to +50 um 0,041 <0,001 <0,001
+50 um to -50 pm <0,001 <0,001 <0,001
-50 um to -120 pm <0,001 <0,001 0,001
Less than -120 pm 0,771 0,759 0,895

Discussion

Identifying the deviations of the finished
constructions from the digital project allows us
to collect information about the inaccuracies of
the various production methods used.

In this study the greatest accuracy compared
to digital design was shown by milled
constructions — an average of 85.24%. It is
the classical manufacturing method for CAD/
CAM systems. Kim et al. define milling as the
preferred way to make models using CAD/
CAM technology because of its high accuracy.
[21]

Additive technology, in this case, has a
high accuracy (80.84%), close to that of milled
constructions, but still less than them. In
additive methods, a part of the particles of the
respective material are selectively melted, then
merged and the corresponding shape is obtained
during cooling. These changes lead to internal
stresses in the material. This is a possible reason
for the lower accuracy of finished constructions
compared to milled ones.

The thickness of the layer of material is
affected by generating some gradation on the
Z-axis even in more precise 3D printers. The
thinner the layer of material, the less graduation.
The laying of smaller layers leads to an increase
in the time needed to produce the construction
[22].

Studies by Sadid-Zadeh et al. focus on the
relationship between the scanner used, the
digital design and the settings of the milling
machine, on the internal accuracy of disilicate
crowns. They use 2 types of intraoral scanners
and the design programs of the respective
devices. The experimental subgroups are also
divided according to the program set on the
milling machine. For each of the scanners, part
of the restorations was selected to be milled
according to a standard program, and another
part — a more detailed one. The results obtained
by the authors show that the constructions made
after scanning with Trios 3Shape and a base
milling program required more adjustment to
the prepared tooth. They show a mean marginal
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deviation of 188 um which is outside the values
acceptable for clinical purposes. In contrast, the
constructions made based on the same scanner,
but with a detailed milling program, proved the
best marginal adaptation of all investigated — 60
um. The results demonstrated by the Planmeca
PlanScan scan are clinically acceptable, but with
worst marginal adaptation than the previous
ones. They also have a statistically significant
difference in marginal adaptation depending
on the milling program chosen. The average
marginal distance in the detailed program is 95
um, and in the base - 124 um. Milling in detailed
mode requires more technical time than in a
standard one. The results obtained in this study
refer to a 3-axis milling machine. In scientific
studies made by us, no different milling modes
have been tested, but a 5-axis milling machine
has been used. The average marginal distance in
the detailed program is 95 um, and in the base
- 124 pm. Milling in detailed mode requires
more technical time than in a standard one. The
results obtained in this study refer to a 3-axis
milling machine. In scientific studies conducted
by us, no different milling modes have been
tested, but a 5-axis milling machine has been
used. [23]

Unlike milled and laser-printed designs,
where the difference in accuracy is small,
hybrid technologies differ significantly from
them. The total match of these constructions
with the preceding digital design is only
55.89%. The cutting of the wax material with
the milling machine with which the metal is cut
should show the same or similar accuracy of the
constructions. But the results obtained indicate
otherwise. It is possible that the wax material
had greater deformations during milling, due
to its lower hardness compared to the metal.
That could lead to volumetric changes in the
wax prototype at this stage of production. This
technology also involves replacing the wax
material with molten metal by the classic lost-
wax technology. In this case, the volumetric
changes that occur in the metal used should also
be registered, while it changes its physical state.

When making prosthetic constructions using
hybrid technology, the number of processes
through which the material passes increases.

This leads to the accumulation of more
factors influencing the volumetric changes
and probably this is one of the reasons for the
reduced accuracy of the constructions made by
this method.

Conclusions:

1. The correspondence between the digital
design and the finished prosthetic construction
is directly related to the production method.

2. The greatest degree of correspondence
between the digital design and the finished
prosthetic construction is established by the
milling method, followed by the additive
method. The greatest deviation is found in the
hybrid production method.
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Risk factors for periodontal health and periodontal
diagnosis in childhood and adolescence
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Summary

Early diagnosis of the initial reversible forms of gingival inflammation in childhood is essential for
oral and periodontal health of adolescents in particular. In the period of stabilizing periodontium between
12 and 14 years of age, the registration of all risk factors, as part of the assessment of periodontal risk in
children, ensures early treatment and preventive approach to future periodontal destruction.

Given the change in the modern understanding of periodontal pathology and the adoption of a diagnostic
threshold of 10 % engagement of gingival tissues for diagnosis of gingivitis case, the assessment of an overall
dentition in at least 4 points around each tooth becomes a key factor in the diagnostic process in children.
An emphasis in diagnosis in children with stabilized periodontium is also the assessment of bleeding on
probing as an easy, accurate and quick method of assessment of prevalence of gingival inflammation.
Another important factor in the diagnostic process is the probing with an electronic periodontal probe,
which owing to the standard pressure and pre-calibration, ensures accurate measurement in combination
with easy and convenient storage of the patients data and monitoring of the condition of the periodontal
reassessment of adolescents.

The period of stabilizing periodontium in childhood is extremely suitable for early diagnosis of initial
gingival inflammation, which is easily treated and initiates sustainable preventive behavior for future
periodontal health of adolescents.

Pesziome

Pannama ouacnocmuka Ha HavarHume 0Opamumu Qopmu Ha UHSUBATHO Gb3NANEHUe 6 O0emCKO-
IOHOWECKA 8b3PACT € OM CbUWECMEEHA BAMCHOC 3a OPATHOMO U 8 YACMHOCM NApOOOHMANHO 30pase
Ha noopacmeawume. B nepuodvm Ha cmabunuzupare Ha napooonma mexcoy 12 u 14 coouwna év3pacm
peaucmpupanemo Ha 6CUYKU PUCKOBU (haKmopu, Kamo 4acm om OYeHKAma Ha pucka om napooonmanna
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namono2usi npu 0eya, 2apanmupa HagpemMeHHoO jlederue U npeeanmueer No0xXo0 no omHouleHue 6voeua
napoOoOHMAanIHa 0ecmpyKyusl.

IIpeosuo npomsanama 6 cv8pemMeHHOMO pazoupane 3a NApOOHMAIHA NAMONO2US U 6LINPUEMAHENO
Ha Oouaenocmuuen npaz om 10% aneadcupane na cuneuanrHume MmvKanu 3a NOCMAGAHE HA OUASHO3A
SUHRUBUM, OYEHKAMA HA YN0 Cb3bOUe 8 NoHe 4 MouKU OKONO 8CeKl 360 ce Npespviya 8 K108 hakmop
8 QuazHOCMu4HUs npoyec npu deya. AKyenm 6 OuacHOCmMuKama npu 0eyd cbC CMaouIU3UpaH napoooHm
e U oyenKama Ha NPOBOKUPAHO SUHSUBATIHO KbPEEHe KAMO JeceH, ModeH U 6bp3 Memoo 3a pecucmpupane
PaA3npocmpaneHuemo Ha 2UH2UBAIHOMo ev3nanenue. Oue eOut cvyecmser hakmop 6 OUAcHOCMUYHUAMN
npoyec e COHOUpPaHemo ¢ eleKmpOHHA NAPOOOHMANHA COHOA, KOSIMO Onazodaperue Ha O003UPaAHUsM
HAMUCK U NPe08apumento Kamopupane 2apanmupa mouno usmepeane 6 cvyemanue ¢ i1eCHo U yOoOHO
CbXpaHeHue Ha OaHHUMe HA NAYUEeHMA U NPOCiedsasane CbCMOSHUEMO HA NAPOOOHMA NPU PeoYeHKd Ha
noopacmeawume.

Ilepuoovm na cmabunruzupane Ha NApOOOHM 8 OeMCKO-IOHOUWECKA 8b3PACT 8b3PACHL € USKTIOUUMENHO
noOX00AW 34 PAHHA OUACHOCMUKA HA HAYATHOMO SUHUBAIHO Bb3NANEHUe, KOemo ce NeKy6d NeCHO U
nocmaes Ha4yaiomo Ha YCMOUHUBO NPEeSaAHMUBHO nogedeHue 3a 6vOewjomo napoooOHmManHo 30pase Ha

noopacmeawume.

Modern scientific knowledge describes
the complex etiology of periodontal diseases
involving an intricate interplay between the
subgingival microbiota, the host immune
system and inflammatory immune response.
To these, the variety of individual modifying
environmental factors are added [1, 2].
All this is especially relevant in childhood
and adolescence, when the periodontium is
stabilized, and also oral hygiene habits and
healthy behaviors regarding oral/periodontal
health should be developed. In this regard,
periodontal health must not be considered
solely in the context of the “plaque hypothesis”,
but must provide a holistic consideration and
evaluation of all factors responsible for the
initiation of periodontal pathology in order to
maintain balance in the periodontal space [3].

Determinants of periodontal health fall
into three main categories: 1. Microbiological
factors; 2. Individual factors (at patient level);
3. Environmental factors. Evaluating the
relationship between these factors in each
patient is an essential component in maintaining
periodontal health [3].

1. Systemic risk factors for periodontal
health in childhood and adolescence

The pathogenesis of periodontal diseases is
strongly affected by various individual factors,
such as the host immune response, anatomical
features and tissue factors. Most of them are

determined by the genetic profile of the host
and may be modified by environmental and
host behavioral factors. The loss of periodontal
tissue is a common finding in certain systemic
diseases, which determines systemic factors
as risk for periodontal pathology. Albandar et
al grouped systemic diseases and conditions
affecting periodontal structures into several
categories [4].

Some of these diseases lead to the direct
development of periodontal pathology due to
a defect in the host immune response to the
subgingival microflora. Others are the result
of incorrectly structured tissues that are more
susceptible to the inflammatory reaction in
tissues. Although these conditions are relatively
rare, especially in children, their mechanism of
action plays an important role in diagnostic and
therapeutic aspects [4].

Some of the systemic risk factors
affecting gingival status are: hyperglycemia,
haematological diseases (leukemia), eating
disorders. Studies in childhood found a high
risk of developing inflammatory destructive
processes in the periodontium in patients with
poorly controlled type 1 diabetes. The severity
of gingival inflammation in these cases depends
more on glycated haemoglobin control than
plaque control [5, 6]. A study of periodontal
status conducted on 116 children (30 children
with diabetes, 25 with asthma, 34 — healthy and
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27 with orthodontic treatment) in Sofia showed
that 63 % of children with diabetes also suffered
from gingival pathology. The authors found
that diabetic patients had almost double plaque
levels, indicating that the dental biofilm is
likely to be a leading factor in the pathogenesis
of inflammatory changes in gingiva of these
patients [7].

The literature lacks information regarding
the exact role of nutrition in the initiation
and progression of periodontal diseases.
However, the role of ascorbic acid (vit. C)
in the construction of periodontal structures
and in particular collagen synthesis is well
documented [8]. Scurvy occurs in childhood
relatively rarely, mainly in families with low
socio-economic status in certain geographical
regions [9].

Smoking is one of the major behavioral risk
factorsinthepathogenesisofperiodontal diseases
[10]. Flooding the market with e-cigarettes and
smokeless tobacco is increasingly intriguing for
adolescents, which poses the risk of creating
addictions with negative consequences for
periodontal health [11].

The treatment of some systemic diseases
is associated with the intake of certain drugs
(antiepileptic, immunosuppressant, calcium
antagonists), which are often the cause of
gingival enlargement [12]. Characteristic
clinical signs of drug-induced hyperplasia are
usually found in the frontal sections of the
gingiva just a few months after starting their
intake [13]. In addition, scientific studies have
shown that their prevalence is particularly
common in childhood [13].

Hormonal changes associated with puberty
are part of the systemic risk factors associated
with periodontal health. Dynamics in sex steroid
hormone levels during puberty have a transient
effect on the gingival status of adolescents,
which could negatively affect the host immune
response to certain microorganisms. All of this
results in an exaggerated gingival inflammation
in the presence of even relatively small amount
of plaque [14].

The study of literature related to the impact of
sex hormones on periodontal health in children
shows the role of these regulatory molecules

in the progression of periodontal pathology
and in healing processes in periodontium. The
effects they have are dependent on the sex and
physiological condition of the patients, with
the impression that not all patients react in a
similar way to elevated levels of sex hormones
[15]. This suggests that maintaining periodontal
health depends primarily on good plaque
control, and to a lesser extent, on fluctuation in
plasma hormone levels.

2. Dental biofilm — a risk factor in
periodontal pathology in childhood and
adolescence

The oral ecosystem undergoes different
stages of transformation during the mixed
dentition period. This is due to the eruption of
permanent teeth, changes in hormonal levels
during puberty, and also other factors related to
children’s oral hygiene and eating habits [16].

The subgingival biofilm in children with
mixed dentition showed reliably higher
proportions of gram-negative anaerobic
microorganisms compared to the same biofilm
in temporary or permanent dentition [17].

A recent study found that C. Gingivalis
from the Socransky green complex is isolated
in 100 % of subgingival samples in healthy
children. As children grow up, microbial
complexes become more complicated by adding
microorganisms from the orange complex (P,
micros, P. intermedia) and in individual cases
microorganisms from the red complex (T
forsythia, T. denticola) [18].

Modern studies on subgingival microflora
in children with gingivitis have shown
that the predominant microorganisms are
representatives of the Socransky red and orange
complexes. In 2013, Yang et al. studied via Real
Time PCR 77 subgingival samples of molars
and incisors taken from 35 adolescents. The
results showed that P. gingivalis, P. intermedia
and T forsythia were found in higher amounts
in children with gingivitis compared to healthy
children. The authors also found that P
gingivalis, T. forsythia and F. nucleatum were
more common in children with moderate and
severe gingivitis than in patients with mild forms
of inflammation, and P. intermedia was only
found in severe forms of gingivitis. In addition,
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the researchers found a correlation between
the values of the periodontal indices used (GI,
SBI, PD) and the quantities of P. gingivalis, T.
forsythi, F. nucleatum and P. intermedia [19].

An own 2020 study conducted on 34
children aged 10-14 with established plaque-
induced gingivitis showed that the predominant
periodontopathogens are the representatives of
the Socransky orange and red complexes. The
authors studied 9 control strains of MO using
Real Time PCR, recording that the highest
proportions were P. intermedia and P. micros
(orange complex) in 70 % of the children
studied. In turn, 7. denticola and T. forsythia (red
complex) were isolated in 52.9 % of children
with plaque-induced gingivitis [20].

From the literature study, it can be concluded
that the subgingival microflora in healthy
children is presented by less pathogenic
microorganisms from the Socransky green
complex, while in children with gingivitis
there is gradually a tendency for quantitative
and species diversity, as well as complex
relationships between species. This suggests that
the transition from health to disease (gingivitis)
follows the principles of the primary ecological
settlement.

3. Other risk factor for periodontal health
in childhood and adolescence

3.1. Carious process

Giventhe high caries activity in childhood and
adolescence, carious lesions and/or obturations
located near the gingival edge are risk factors in
periodontal pathology. The subgingival contour
and adaptation of approximal obturations is
also essential for plaque control and is therefore
directly related to gingival health. Overhanging
subgingival obturation edges, incorrect
adaptation to the tooth surface, the presence
of micro crevices lead to significant plaque
accumulation and respectively difficult cleaning
[21].

An epidemiological study of 457 children
aged 10-14 showed that more than half (59 %) of
registered carious lesions in children were risky
for periodontal health. As risky to periodontal
health, the authors considered carious lesions
located along the approximal/cervical area of
the tooth crown, as they created conditions

for increased plaque build up and difficulty
cleaning, as well as the presence of carious
edges that irritate the adjacent gingiva. The
same study showed that the relative share of
risky obturations was 32 % compared to the total
number of obturations recorded. The authors
considered as risky obturations the ones that
are located approximal/cervical with irregular
marginal adaptation, lack of exact interdental
contact, as well as those where there is a micro
crevice between the obturation material and the
dental structure [20].

3.2. Orthodontic anomalies and treatment

Untreated orofacial malformations have
a negative impact on the quality of life in
adolescents, as they are usually associated with
embarrassed function, difficult cleaning, and in
some cases also with pain [22].

A group of scientists found that the chewing
forces that are generated in the presence of a
deep bite can accelerate the development of
periodontal disease [23]. Another common
orthodontic anomaly is tooth crowding, which
leads to irregular interdental contacts and makes
oral hygiene procedures difficult to apply,
especially in the absence of manual abilities in
adolescents [24].

On the other hand, treatment of orthodontic
anomalies, especially with fix appliances,
is often the cause of low plaque control due
to cleaning difficulties. Often, orthodontic
treatment is the cause of the development of
gingival enlargement, the main reason for this
is the difficulty of cleaning and mechanical
irritation from the orthodontic wires [25].

3.3. Width of the attached gingiva in the
mandibular frontal area

The presence of reduced width of the
attached gingiva in the lower frontal tooth
area in children is a risk factor for both future
gingival recession and localised periodontal
destruction. This indicator is essential in
terms of the prevention of future periodontal
complications. In orthodontic treatment, it is
necessary to consider, especially of the lower
front teeth, to prevent future complications [25].

In 2018, leading European and American
periodontologists recommended the introduction
of the concept of periodontal phenotype, which
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combines the gingival phenotype (representing
the three-dimensional gingival volume) and
the thickness of the vestibular bone plate (or
so-called bone morphotype). The periodontal
phenotype may undergo changes related to
various environmental factors or treatment [26].

The thin periodontal phenotype increases
the risk of gingival recessions and is considered
one of the local risk factors for periodontal
pathology. Evaluation of the periodontal
phenotype is carried out using a probe that
enters the gingival sulcus. When the probe is
visible through the sulcus, it is assumed that
there is a thin periodontal phenotype. It is
important to note that regardless of the thickness
of the gingiva, maintaining periodontal health
is possible with an optimal oral and hygienic
regime [26].

4. Periodontal diagnosis in childhood and
adolescence

4.1. Gingival indexes

The diagnostic process includes the
registration of specific clinical signs and
symptoms, the combination of which
characterizes a specific disease. In the context
of periodontal pathology, clinical methods of
recording the prevalence and severity of gingival
inflammation are based on a visual evaluation
of changes affecting marginal part of gingiva.
In addition to the change in contour, color and
consistency, provoked gingival bleeding and the
volume of gingival crevicular fluid are essential
for the assessment of gingival status [27].

Numerous international studies have
demonstrated the widespread prevalence of
gingival inflammation in childhood [28, 29, 30,
31, 32]. Different gingival indexes [48] are used
to evaluate this data and to allow comparison
between the different groups studied to
objectifies the clinical condition of the gingiva
[33].

Scientists have found experimentally
that there are specific interactions between
microorganisms from the dental biofilm and
gingival tissues of the host [34]. However, the
amount of dental biofilm required to initiate
gingival inflammation, as well as its association
with the rate of progression, varies considerably
between individuals [3].

Given that dental biofilm plays an essential
role in the initiation of periodontal inflammation
and also that plaque control is the foundation of
periodontal health, assessment of dental plaque
should be a regular component of periodontal
examination for routine clinical practices and
research purposes [35]. To this effect, many
plaque scoring methods are available. They
are mostly based on a subjective assessment
of the amount of tooth surface covered by
plaque, ordinal ratings of plaque extension or
the presence/absence of plaque at specific sites
[35].

The modern concept of periodontal
pathology, aimed at local risk factors, requires
the application of the indexes for objectification
of gingival health and oral-hygiene status to be
applied to the entire dentition, and if possible, at
least in four points around each tooth. Evaluation
of representative teeth or surfaces alone cannot
reliably indicate the condition of gingival tissues
[36, 37]. Although the assessment of the whole
dentition makes it difficult to study a large
number of patients due to an extension of the
examination time and the significant discomfort
of children, it is preferable when assessing the
prevalence of periodontal diseases in childhood
[27].

Bleeding on probing as a clinical sign of
tissue inflammation has been included in the
methodology of various gingival indexes since
1958. Various scientific studies have found that
gingival bleeding precedes visual changes in
gingival tissues and is the earliest and objective
criteria for tissue inflammation [38, 39]. In
addition, the lack of provoked gingival bleeding
is a sure sign of gingival health [3].

Modernstudieshave foundthattheassessment
of gingival bleeding has shown several
additional benefits in favor of its use in clinical
practice: 1) it is an obvious, objective clinical
sign that can be easily assessed and recorded;
2) at the gingival level it is associated with the
severity of the inflammatory state [39]; 3) with
appropriate training, it is possible for general
practitioners of dental medicine to achieve and
maintain high levels of reproducibility in the
interpretation of the results of the study; 4) at
patient level, the results can be used to compare
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and monitor the dynamics of inflammation
during treatment and as a means of motivating
patients [20].

Most of the gingival indexes known in the
literature rely on visual evaluation of one or more
of the following clinical parameters: change in
color of the gingiva, change in the contour of the
gingiva, presence of bleeding on probing [3].

The change in the color and contour of
the gingiva can be assessed non-invasively —
visually, while the provoked bleeding requires
the use of a periodontal probe, dental floss,
interdental brush or wooden interdental cleaner.
Some of the indexes include both visual and
invasive assessment criteria (probing), while
others are based either on one or the other
alone [33]. Thus, gingival inflammation can
be assessed by quantitative clinical indicators,
which are based on a combination of symptoms
of inflammation and the degree of gingival
involvement [40].

Numerous scientific studies worldwide
have shown that the most commonly used
parameters for objectification of gingival health
are the gingival index of Loe & Silness and
bleeding on probing. The Gingival Index of
Loe & Silness, which is part of an index system
for the evaluation of plaque accumulation and
gingival inflammation (Silness & Loe/Loe &
Silness), combines visual signs of inflammation
in tissues and probing to evaluate the provoked
gingival bleeding with the patient’s oral hygiene
status. The correlation between histological
findings in gingival tissues and clinical signs
of inflammation reported by the index has
been experimentally demonstrated. The
volume of inflammatory infiltrate in connective
tissue increases directly proportionally with
an increase in the grades of the index [41].
Applying the index to the entire dentition,
which is a priority in modern diagnostics in
view of the possibility of detecting single areas
affected by inflammation, creates difficulty
and is time consuming. The subjective nature,
when considering visual signs of inflammation,
may be the cause of misinterpretation of the
condition of gingival tissues.

It becomes clear from the literature review
that there are a variety of methods for diagnosis

of inflammatory diseases of periodontium,
based on various gingival indexes and criteria.
However, it can be concluded that an accurate
and easily applicable method of assessing
gingival inflammation and its prevalence is
bleeding on probing (BOP). The implementation
protocol is relatively easy, and when calibrating
operators, gives minimal deviations, which
makes it reliable when assessing gingival status.

4.2. Probing — Method for evaluation
Periodontal Status

The diagnostics protocol for gingival
diseases relies primarily on probing as the gold
standard in the assessment of depth of gingival
sulcus, provoked gingival bleeding, integrity of
epithelial attachment. Periodontal probing is a
sensitive method for assessment, with improper
conduct being defined as one of the ten most
common causes of failure in periodontal
practice [42, 2].

Conventional periodontal probes are the gold
standard for assessing depth of gingival sulcus,
provoked gingival bleeding, and epithelial
attachment level [43]. A major disadvantage
of these probes is the lack of controlled force
during the probing process. Van der Velden
found that a change in probing force from 0.15
to 0.75 N resulted in a direct increase in probing
depth [44].

Studies have shown that electronic probes
measure the anatomical base of the periodontal
pocket, so the data obtained exceed those
obtained with the first generation probes, an
average of 1.58 mm. Such probes are: Florida
probe (FP), presented by Gibbs et al. in 1988
and with a proven higher level of accuracy than
manual probes [45]; Ultra Sonographic Probe
was created at NASA to detect cracks in aircraft
hulls. The probe is an ultrasonic instrument
that integrates diagnostic medical ultrasound
techniques with artificial intelligence to detect
and diagnose periodontal diseases [46].

In  third-generation electronic  probes,
accuracy in correlation with standard pressure
(25 g) is highlighted as advantages, making the
examination easier, faster, standardized, and
accurate. The audio-visual signals allow easy
orientation, and the software can be modified
according to different measurement schemes,
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automatically transferring the data to the docking
station, and displaying the status, allowing
comparison of the latest data with previous
measurements. The probes offer an automatic
periodontal risk assessment of the patient, which
is extremely important for both the clinician and
the patient’s training and motivation, especially
if patients are children [47, 48]. A major
disadvantage of these probes is the lack of tactile
sensitivity when conducting the evaluation [48].

A comparative analysis of the effectiveness
of the mechanical versus electronic periodontal
probe PA-ON (Orangedental) in periodontal
diagnosis was applied to 28 children aged 12-
14 years. The authors examined four parameters
regarding periodontal diagnosis with both probes
— depth of gingival sulcus, bleeding on probing,
duration and sensitivity during probing. The
results show that in terms of depth of gingival
sulcus, the electronic periodontal probe registers
at the same probing point a shallower gingival
sulcus compared to the mechanical periodontal
probe, which suggests that electronic probes
have a significant advantage in periodontal
diagnosis in childhood due to precalibration
of the instrument. The assessment of the rest
parameters of a comparative analysis found
no differences between an electronic probe
and mechanical periodontal probes [20].
Similar results for effectivenes with electronic
parodontal probing was found from another
researchers [49, 50].

It is apparent from the literary review that
probing as an element of the diagnostic protocol
is sensitive and delicate, and may mislead the
clinician when the protocol of examination is
incorrectly applied. At the same time, modern
studies of the latest generation of electronic
periodontal probes show an easy protocol
of operation and minimization of errors in
reporting the status of gingival status. However,
the characteristic of the pediatric periodontium,
as well as the specificity of the childhood
age, require additional studies related to the
effectiveness of different types of periodontal
probes in the diagnosis of periodontal pathology.

Conclusion

The assessment of all risk factors for
periodontal health is the foundation of the

holistic approach in periodontal prevention.
The incidence of carious lesions and obturation
as well as orthodontic anomalies in children
and adolescents shows a high prevalence. This
fact leads to increased plaque accumulation,
which, in combination with improperly
formed oral hygiene habits, creates conditions
for periodontal pathology. In this regard, the
complex methodology and determination of
the interrelationships between the individual
etiological/risk factors for periodontal health is
key in the diagnosis and prevention of this type
of pathology in children.

Early diagnosis of the initial reversible forms
ofgingival inflammation in childhood is essential
for oral and periodontal health of adolescents
in particular. Given the change in the modern
understanding of periodontal pathology and
the adoption of a diagnostic threshold of 10 %
engagement of gingival tissues for diagnosis
of gingivitis case, the assessment of an overall
dentition in at least 4 points around each tooth
becomes a key factor in the diagnostic process
in children. An emphasis in diagnosis in
children with stabilized periodontium is also the
assessment of bleeding on probing as an easy,
accurate and quick method of assessment of
prevalence of gingival inflammation. Another
important factor in the diagnostic process is the
probing with an electronic periodontal probe,
which owing to the standard pressure and pre-
calibration, ensures accurate measurement in
combination with easy and convenient storage
of the patient’s data and monitoring of the
condition of the periodontal reassessment of
adolescents.

The period of stabilizing periodontium
in childhood is extremely suitable for early
diagnosis of initial gingival inflammation,
which is easily treated and initiates sustainable
preventive behavior for future periodontal
health of adolescents.

This contribution is published in
accordance with project Grant 2023
with Contract Ne 168/03.08.2023 themed
“Specialized Program for periodontal
prevention in children with permanent
dentition — effectiveness of contemporary
means for individual oral hygiene.”
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Summary

The most common periodontal disease at the age of 10-14, immediately after the eruption of the
permanent dentition, is the initial localized form of plaque-induced gingivitis. At this age, a preventive
approach to this type of oral pathology is key to the enduring strategic goals of maintaining periodontal
health throughout a person s life.

The asymptomatic course of the initial forms of gingival inflammation in childhood and adolescence is often
the reason for the lack of adequate care, which leads to a gradual complication of the clinical picture in the future.
Building long-lasting knowledge and skills to maintain oral/gingival health is a key factor in primary periodontal
prevention in children. The development of specific group/individual preventive programs constructed based on
the specific age characteristics of children, especially at the age of 12-14 years immediately after stabilization of
the permanent dentition, is of extremely great importance to create appropriate behavior for maintaining oral/
gingival health throughout a person’s life. The use of modern interactive methods, as well as specifically selected
game and demonstration methods, engage attention and create motivated and aware behavior, which guarantees
the development of a lasting preventive attitude to gingival health in adolescents.

The age period 10-14 is suitable for creating sustainable, aware, lasting knowledge, skills and motivated
health behavior to maintain oral health. With a certain motivation of the children, the initial gingival
inflammation, mainly related to the dental biofilm, is easily treated and with the participation of the child
himself, when he is trained and motivated for self-control and self-evaluation.

Peztome

Haii-uecmo cpewyanomo napoooumanno 3abonasane 6v8 ev3pacmma 10-14e., nenocpedcmeeno cied
npoousa Ha NOCMOSHHOMO Cb3bOUE e HAYATHAMA JOKATUSUPAHA (OopMA HA NAAK-UHOVYUPAH SUHSUSUM.
B masu ev3pacm, npesanmusnuam nooxo0 KvM mo3u Mun OPAIHA NAMOLO2USA € KII0408 3a mpatHume
cmpame2uyecKu yenu C8bp3aHu ¢ NOOObPHCAHE HA NAPOOOHMATHOMO 30pase Npe3 Yeaus HCUBOM Ha Y08eK.

bescumnmommnomo npomuuane na navarnume opmu Ha SUHSUBATHO 6b3NATEHUE 8 0eMCKO-IOHOUECKA
8b3pacm, uecmo Nbmu e NPUYUHA 3d TUNCAMAa Ha A0eK8AMHU SPUXCU OM CIMPAHA HA NAyUeHmume, Koemo
800U 00 NOCMENEHHO VCI0NCHABAHE HA KAUHUYHAMA KapmuHa & Ovoewje. Mzepasicoanemo Ha mpauHu
NO3HAHUSL U YMEHUsL 34 NOOOBPICAHE HA OPATHOMO/SUHSUBATHO 30pase e KI0408 (hakmop 6 nbpeuuHama
napooonmanna npogurakmuxka npu oeya. Paspabomeanemo na cneyugpuunu pynosu/uHoOuUUOyaIHu
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NpOUAAKMUYHY NPOSPAMU KOHCIMPYUPAHU HA 6a3ama Ha cneyuguyHume 8b3pacmosu Xapakmepucmuxu
Ha deyama, Hati-eeve 6vb68 b3pacmma 12 — 14 2. nenocpedcmaeno ciied cmadurusupamne Ha NOCMOSSHHOMO
Ccb3vOUe, € OM USKTIIOHUMETHO 20J5IMO 3HAYEHUE 3d Cb30A8AHE HA NOOX00AUO0 NOBEOEHUE 3d NOOOLPICAHE HA
OPATHO/2UHUBATHO 30page Npe3 yeausl HCUBOM Ha Hosekd. HM3nonzeanemo na co8pemMentu uHmepakmueHu
Memoou, Kakmo u cneyu@uuno no0oOpanu uposu U 0eMOHCMPAYUOHHU MEMOOU, AHSANCUPAN BHUMAHUEO
U Cv30a8am MOMUBUPAHO U OCH3HAMO NOBEOCHUEe, KOemo 2apaHmupd U3SpanicoaHemo Hd MpatHo
NpesanmueHoO OMHOuleHUe KbM SUHSUBATIHOMO 30pase 8 noopacmeawjume.

Buvspacmma 10-142. e nooxoosawa 3a cv3oasane HA YCMOUYUBU, OCL3HAMU, MPALHU NO3HAHUS, YMEHUs.
U MOMUBUPAHO 30PABHO Nosederue 3a No0OdvpIIcane Ha opanto sopase. Ilpu onpedenena momusayus Ha
deyama, HAYATHOMO SUHSUBATIHO Gb3NATIHUE, CEbP3AHO NPEOUMHO ¢ OeHMATHUS OUOPUIM, ce T1eKY8a 1eCHO
U MO € YY4ACmuemo Ha camomo oeme, Ko2amo mo e 00yueHo U MOMUBUPAHO 34 CAMOKOHMPOIL U CAMOOYeHKA.

1. Prevalence of periodontal pathology in
children and adolescents

Periodontal diseases are the second most
frequent group of plaque-induced oral diseases
in children and adolescents. They affect the
periodontium and are inflammatory (gingivitis)
or inflammatory-destructive (periodontitis) with
the leading etiological factor being the dental
biofilm [1, 2, 3, 4].

Many epidemiological studies reveal a high
prevalence of gingival diseases in childhood,
but the presence of large differences in the
results of different author groups creates a
prerequisite for discussions [5, 6, 7]. Variations
may be observed due both to differences in the
prevalence of the disease in certain populations,
and also to the use of various diagnostic criteria
when conducting the studies.

After 1980, Bulgarian authors studied the
periodontal status and treatment needs in children
and adolescents using the Community Periodontal
Index for Treatment Needs (CPITN index),
establishing a progressive increase in periodontal
diseases with age [8, 9, 10]. While Krumova
and colleagues found that 55% of 15-year-old
children had gingival inflammation, Atanasov and
colleagues recorded periodontal involvement in
over 90% of adolescents of the same age [10, 11].

Almost 30 years later, a National Program
for the Prevention of Oral Diseases in Children
from 0 to 18 years of age was implemented on
the territory of the country. To objectify the
periodontal status, the CPITN index was once
again used, finding that approximately 2/3 of
18-year-olds suffer from periodontal pathology.

In 2010, Peycheva registered the state of
the periodontium in over 1300 children from

the city of Plovdiv aged 12-18. The Loe &
Silness gingival index was used to objectify
the condition of the gingiva and the degree of
gingival inflammation on representative teeth.
From the obtained results, it is clear that the
prevalence of gingival inflammation in the
examined children is over 38% [12].

Our own epidemiological study assessed the
prevalence of periodontal diseases in the age group
of 10-14 years revealed that 64% of the examined
children had gingival bleeding above 10%, that is,
registered gingival inflammation. The survey was
conducted in the 2019-2020 period in the region
of Sofia city and included a total of 457 children,
and the full mouth bleeding score (FMBS) index
was used to register the periodontal status [13].

There are relatively few studies on
periodontal pathology in children on the
territory of Bulgaria. Several epidemiological
studies have been conducted in the last 20 years,
and the rest have a different main purpose, with
periodontal status being only part of the study
[8,9, 10, 11, 12]. In general, the prevalence of
periodontal pathology in children in the territory
of the country varies between 40 and over 90%.

Globally, the prevalence of gingival diseases
in children and adolescents also shows varied
results depending on the indices used. To assess
the periodontal status, most author groups
use the Loe & Silness (GI) gingival index, but
with a different diagnostic threshold. While at a
diagnostic threshold GI>2 the authors found a
prevalence below 20% [14], at a lower diagnostic
threshold (GI>0, GI>1) the prevalence shows a
more serious involvement of the population —
from 64% to over 90% [15, 16, 17].

To assess the periodontal status in children,
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some author groups use the community periodontal
index (CPI). It is noteworthy that the relative share
of children affected by gingival inflammation with
this diagnostic parameter is about 37% [18, 19].

In the last 5 years, in connection with the
new concept of periodontal health, the use of
bleeding on probing as an accurate criterion for
assessing the state of periodontal tissues has
become increasingly necessary [20]. The extent of
provoked gingival bleeding is key when it comes
to assessing the condition of the gingiva. Boneta et
al, for example, accept the presence of provoked
gingival bleeding even at one gingival point as
an indicator of gingival inflammation. Thus, the
authors found over 80% prevalence of gingival
pathology in 12-year-old children [21]. When
adopting a diagnostic threshold of 10% affected
by provoked bleeding gingival units, the values
for the prevalence of gingival inflammation in
childhood significantly decrease —29.6% [22].

The literature reference demonstrates that the
trend for high prevalence of gingival diseases
in children and adolescents continues to be an
actual problem. The cited authors found values
for the prevalence of gingival diseases ranging
from 19% to over 90%. The differences obtained
by different author groups are mainly due to the
use of different diagnostic thresholds or different
indexes to objectify the gingival status. For the
purposes of epidemiology, the most commonly
used indices are the WHO-accepted Community
Periodontal Index for Treatment Needs (CPITN)
and the Loe & Silness Gingival Index (GI). With
the introduction of the latest classification of
periodontal diseases in 2017 and the acceptance of
bleeding on probing as the earliest and objective
method to evaluate gingival inflammation, more
and more author groups use provoked gingival
bleeding (BOP) as the main diagnostic criterion
in their studies [20].

2. New classification of periodontal
diseases from the point of view of children
and adolescents

Under the auspices of the American
Academy of Periodontology (AAP) and the
European Federation of Periodontology (EFP)
between November 9 and 11, 2017 in Chicago
(USA), contemporary problems and their
resulting consequences related to periodontal

pathology were discussed [20]. The essence
of the new concept laid down in the modern
classification of periodontal diseases is related
to emphasizing the local risk factors and the
inflammation caused by them in the gingiva
in the context of the general gingival status of
the patient. Experts unanimously agree that
the presence of a “limited field of gingival
inflammation” (BOP - up to 10%) is still not
enough to make a diagnosis of “ gingivitis
case”, but this condition is of interest from
the point of view of a preventive approach in
periodontology and is reflected in the latter
classification as “site specific” inflammation (*
gingivitis site”) [20, 23]. This form of incipient
gingivitis, left untreated, can relatively quickly
progress to localized gingivitis [24].

The review of periodontal health and
plaque-induced gingivitis (PIG) includes
several aspects: 1) introduction of the term
“incipient gingivitis”; 2) a description of the
extent and severity of gingival inflammation;
3) a description of the extent and severity of
gingival enlargement; 4) reduction of categories
in the dental plaque induced gingival disease
taxonomy. This new concept emphasizes
precisely the preventive approach in childhood
and adolescence [24].

In the present classification, the term ‘pristine
periodontal health’ is introduced, which denotes
the healthy periodontium in the absence of
histological signs of periodontal inflammation
combined with the absence of clinical changes
in the periodontal space. In contrast, ‘clinical
periodontal health’ is a term used by the
authors to describe the absence of clinically
detectable periodontal inflammation against the
background of intact or reduced periodontium
(after treatment) [20]. In both cases, the authors
considered ‘health’ to be the clinical absence of
bleeding on probing (BOP) affecting more than
10% of a patient’s gingival units.

This new scheme is based on evidence
related to what is observed at the histological
level changes in the periodontium, before the
clinical manifestation of a pathological process.
The situation is similar after applied treatment
for inflammatory-destructive changes in the
periodontium, when we achieve stabilization
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and speak of ‘clinical periodontal health’ [2].

This new paradigm in the concept of
periodontal health defines a new emphasis in
periodontal prevention, especially in the child-
adolescent age, when the initial reversible
forms of gingival inflammation occur, which
are very often without a clinical manifestation
or with one that is not registered by the patient
and even by the dentist when the purpose of the
examination is different from an assessment of
the periodontal status. Oftentimes, periodontal
health in children and adolescents is not even
the subject of preventive programs, and children
remain without the necessary knowledge and
motivation to maintain ‘clinical periodontal
health’ [13].

3. Programs for periodontal prevention in
children and adolescents

3.1. General principles and guidelines in
periodontal prevention in children

Periodontal diseases, as a common finding
in childhood, should not be neglected. The
asymptomatic course of initial periodontal
pathology is the reason for applying a screening
method for assessing the risk of periodontal
disease in children and adolescents and using
methods to register the earliest changes in
periodontal status during regular preventive
examinations. Dentists who treat children, as
well as those specializing in pediatric dentistry,
are the ones who can first diagnose the initial
changes in the gingival tissues included in the
current classification of periodontal diseases.
The emphasis of these changes in the modern
reading of periodontal pathology determines
our interest in the prevention of children’s
periodontal health.

The primary prevention of periodontal
diseases is part of the complex oral prevention
and includes all preventive measures aimed
at limiting the development of clinically
evident inflammation in the periodontium. In
the context of the modern understanding of
periodontal health, this means maintaining a
“clinical periodontal health “ [2]. In turn, the
assumption of chronic gingival inflammation
is a prerequisite for future inflammatory-
destructive complications in the periodontium
[25, 26].

American Academy of Pediatric Dentistry
(AAPD) recommendations, in relation to oral/
periodontal health in children, mainly focus
on individual and professional plaque control
in order to prevent periodontal complications
[27]. According to the AAPDs latest revision
of Adolescent Oral Health, emphasis on
periodontal prevention includes the following
guidelines:

- Motivation and commitment of children to
the problems of periodontal health.

- Health education related to the etiology,
characteristics and prevention of

periodontal diseases;

- Oral hygiene program aimed at individual
plaque control,

oral health self-assessment, diet;

- Evaluation of the risk of periodontal
diseases at a certain time interval

according to individual needs;

- Regular professional plaque control [28,
29, 30].

In 2015, the European Federation of
Periodontology held a workshop focused on
primary prevention of periodontal diseases.
Data from the workshop supports the belief that
individually and professionally administered
plaque control significantly improves gingival
inflammation and is a key element of any
preventive program [30]. When it comes to
children, however, the described guidelines can
only be effective when they are supported by
appropriate motivational programs to create
proper oral health habits [13].

The application of various prophylactic
measures aimed at gingival/periodontal health
aims to achieve correct oral behavior in an
optimal volume, the goal of which is the
control of bacterial colonization [31]. The
implementation of these preventive measures
is carried out with the active participation
of the children-patients to whom they are
directed, and depending on the age, cognitive
and emotional-social characteristics, the
approaches may differ.

3.2. Motivation as an element of oral/
periodontal prevention

The relationship between motivation,
education and building health behavior for oral/
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periodontal health is essential in the process of
primary periodontal prevention [27].

Motivation is the result of the interaction
between an individual, the environment and
behavioral factors. Although human behavior
can change continuously, it always remains
at the level of individual motivation [32, 33].
It is these features of motivation as a process
that determine the need to assess the individual
psychosocial characteristics of children.

Human motivation is a combination of
observations, ideas, feelings, desires, hopes,
attitudes, values, and many other factors that create,
maintain, and regulate behavior to achieve desired
goals. Everyone’s motives change with age and
are usually oriented towards current goals [32, 33].
The set of all factors that can influence children‘s
motivation must be carefully analyzed and adapted
to the needs of a modern motivational program.
In addition, it is necessary that the dynamics of
the motivation process flow smoothly from one
momentary goal to another in order to maintain a
certain level of interest in adolescents [33].

In recent years, motivational interviewing (MI)
has gained popularity in behavioral therapy as a
method for positive change in an individual‘s
attitudes and behavior. Motivational interviewing
is about structuring conversations in such a way
that children convince themselves to make a
change based on their own values and interests. It
is a collaborative style of conversation to enhance
a person‘s own motivation and commitment
to change. The four key processes in MI are
engagement, focusing, evoking and planning [34].

Correctly  structured and  conducted
motivational interviewing promotes the change
inthe behavior of patients, related to the common
risk factors for periodontal pathology such as:
oral hygiene, improper nutrition, harmful habits.
This gives reason to apply it in the motivation
of children as part of periodontal prevention
according to the individual characteristics of the
interviewees [34].

3.3. Education as
periodontal prevention

Education is reduced to the information
processing processes of individuals, through
which they acquire individual experience that
they use in their behavior. Learning brings
together personal experience and the influence

an element of oral/

of the environment in which new experiences
and habits are acquired. Health education is a
set of planned educational sessions, the purpose
of which is to induce conscious actions to ensure
better health [33].

With his theory of ‘multiple intelligences’,
published in 1983, Howard Gardner stated
that learning is a universal human process that
happens to everyone according to the same
principles. Gardner argued that each person‘s
level of intelligence actually consists of many
separate ,,intelligences™ [35]. They are: 1)
logical-mathematical, 2) linguistic, 3) spatial, 4)
musical, 5) physical-kinetic, 6) interpersonal, 7)
personal, 8) naturalistic and 9) existential [36].

The central idea in Gardner‘s theory of
multiple intelligences is that each person learns
in his or her own way. Some students need to
read a text to understand the information, while
others need to hear the information in the form
of a lecture. Other students learn information
best through diagrams or pictures. Every child
has all intelligence, but one of them is more
pronounced. Gardner‘s theory is not related
to intelligence as a cognitive ability, but as an
intermediate unit allowing easier perception of
a given information [36].

An own study was conducted on the
dominant intelligence of 21 children from the
6th grade in a Sofia school, and the purpose of
the study was the selection of specific methods
for motivation and training in harmony with the
prevailing intelligence of the specific children.
The results showed that the highest relative
share of children (85.7%) had dominant musical,
physical-kinetic and natural intelligence. In
second place in terms of frequency (61.9%),
extroverted intelligence is found, and children
of this type best perceive knowledge in a group
through introduction to group work, discussion,
competition. About half of the children (47.5%)
have positive visual-spatial intelligence, which
is characterized by sensitivity to colors, shapes,
lines and relationships between objects in
space. Linguistic and introverted intelligence
are relatively rarely (38.1%) positive. Logical-
mathematical intelligence (28.6%) was the
least frequently found in the studied group of
children [13].

People acquire knowledge in different ways,
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each with their own unique mental abilities
and talents. Understanding certain facts or
possessing specific skills is primarily related to
students® ability to synthesize information with
a certain context and successfully apply it to a
given situation. It requires critical thinking to
tackle a problem. In this regard, the hierarchy of
cognitive abilities and the level of intellectual
competence can be assessed using B. Bloom*s
taxonomy [37].

As early as 1956, Benjamin Bloom
developed a system that categorized the level of
abstraction of questions often used in education
[37]. According to Bloom‘s taxonomy, the
presentation of certain information to students
should follow a specific sequence. Presenting
information in this way allows students to
absorb it gradually, according to their learning
styles and abilities. Students from different
levels have the opportunity to reach different
levels of the pyramid, but every student should
be able to achieve something.

From the literature review, it is clear
that motivation and training in a preventive
program can be applied in heterogeneous
groups of students. By planning topics to cover
all different levels and learners in one group,
educators can create an environment that targets
a wide range of learning styles, interests, and
abilities. In the context of oral prevention, this
type of training brings together ideas from
Bloom and Gardner‘s taxonomy [36, 37]. The
application of these principles can be done
after a preliminary assessment of the children
to determine the levels of knowledge, followed
by the determination of the dominant style of
intelligence of all children. The next step is
to analyze the obtained results and adapt the
studied topic based on the different levels and
learning styles in a given group.

3.4. A comparative study of different
periodontal preventive programs in children
and adolescents

The implementation of a structured
preventive program, tailored to the specific
characteristics of the objects on which it
will be applied, is of key importance for the
effectiveness of oral prophylactics. Numerous
studies at the individual and group level show
a positive effect of different types of preventive

programs, the main goal of which is to maintain
oral health [38, 39, 40].

Hugoson et al. conducted a study on 400
youth and tracked the effectiveness of three
different periodontal preventive programs.
The youths were divided into one control and
three experimental groups as follows: Group
I — ‘Karlstad Model’. Young people from this
group undergo a preventive examination every
two months, and on the first visit they receive
information related to gingival diseases and
oral hygiene instructions, the following visits
are for control and re-motivation. Some of the
participants undergo professional oral hygiene
on each visit. II group - individual training.
Young people from this group undergo a
preventive examination 3 times in a two-week
interval, and the methodology is the same as
that of the previous group. Group III — group
training. The young people are divided into
groups of 10 people each, and the methodology
is the same as in the previous group. The results
show that the greatest improvement in the
gingival status is observed with the ‘Karlstad
model’, where there is a combination of both an
individual approach in motivation and training,
as well as frequent preventive examinations,
some of which also include professional oral
hygiene. The influence of the individual and
group prophylactic program did not show
statistically significant differences in the state
of the gingival indices, probably due to the
lack of sufficiently frequent visits including
remotivation [39].

A 2009 study involving a cognitive behavioral
approach demonstrated greater effectiveness
in individual behavioral change regarding oral
hygiene habits compared to traditional oral
hygiene instruction. 38 patients, divided into two
groups, received oral hygiene instructions weekly
for 3 weeks. The experimental group underwent
a 10-minute consultation using the Farquhars
method using a six-step methodology. The
methodology is an application of the individual-
effective theory of behavior change. The six steps
include: 1) awareness of the problem; 2) creating
confidence and commitment; 3) behavioral
awareness; 4) developing and implementing a
specific plan; 5) evaluation of the created plan; 6)
prevention of relapses. The results at the end of
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the study showed that in the experimental group
the periodontal status objectification indices
were significantly lower compared to the control
group [40].

Another team of authors studied 300 children
aged 12 years, and the study went through three
stages: an initial assessment of health knowledge
through a survey; motivation and training;
final assessment of knowledge 6 weeks after
the motivational program. The children were
divided into three groups - in the first group the
motivation included audio-visual means, in the
second group the motivational program was the
same, but with the help of chalks, blackboards
and pictures, in the third group no motivation and
training was conducted. The authors registered
statistically reliably more correct answers in
the final evaluation of knowledge in the group
with audio-visual motivation, and the same was
registered in the evaluation of the oral hygiene
indices compared to the other two groups [41].

The application of motivational programs
as a part of primary periodontal prophylaxis
can be implemented with a larger number of
participants. One of the appropriate methods of
motivation and health education for periodontal
health in children are considered to be those
based on the principles of ‘group dynamics’,
where a variety of methods are included in a
group education and motivation setting with
the conscious participation of more children.
The purpose of health education in this case is
to inform, educate and build on previous health
knowledge in combination with the creation of
new health habits and oral hygiene skills, and in
the conditions of interaction with other children.
Different types of games, experimental,
interactive and other methods are especially
suitable. Key to group prevention programs is
that they must include elements to influence
nearly the entire spectrum of intelligence
characteristics according to H. Gardner in order
to reach all participants. Expectedly, some of
the methods used would be intriguing to one
group of children and others would be highly
appreciated by another group.

3.5. Effectiveness of individual plaque
control agents - a comparative study

As it has already become clear, individual

plaque control and training for its effective
implementation are a major focus in oral/
periodontal prevention [27]. The most common
means of removing dental biofilm is the
toothbrush and the appropriate toothpaste.

Periodontal prevention in children and
adolescents includes certain rules for choosing
a toothbrush and paste, training on the correct
method of brushing the teeth, according to the
age of the child, his already acquired or missing
brushing skills and oral hygiene habits, against
the background of certain health knowledge and
motivation [27]. On the other hand, the different
types of toothbrushes (electric, ultrasonic, sonic,
etc.) that flood the market and are increasingly
used by children, even before getting used to
the standard mechanical toothbrush, require
specific training methods that definitely are
neglected by parents and even dentists.

The effectiveness of different personal oral
hygiene products depends on several main
factors - motivation, knowledge and manual
skills of the subject. Electric toothbrushes
simulate the movements of mechanical
toothbrushes through lateral and rotational
movements of the brush head. The popularity
of these electronic oral hygiene tools is great,
and their cost is significantly higher than that
of standard mechanical brushes. However, the
question remains, which of these childhood
plaque control agents is better?

Studies in world literature regarding the
effectiveness of different types of brushes date back
almost 30 years ago. The results obtained by various
author groups unequivocally show a preponderance
of the effectiveness of electrical devices, both in
terms of the removal of the dental biofilm and in
terms of indices related to the assessment of the
gingival status [42, 43, 44, 45, 46].

Davidovich et al. compared the effectiveness
of an electric toothbrush to a mechanical
toothbrush in children aged 3 to 9 years, and
the authors examined the oral hygiene status at
three visits - at the first visit, after 7 days and
after another 7 days. The team concluded that
an electric toothbrush was more effective in
removing dental biofilm [58]. A meta-analysis
showed that electric toothbrushes that work
through the rotation-oscillation mechanism
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showed better control of dental biofilm and
gingival inflammation compared to sonic and
mechanical toothbrushes [46, 47].

A comparative study in childhood found
that the use of an electric toothbrush resulted
in an almost 30% greater reduction in plaque
build-up compared to the use of a mechanical
toothbrush [48]. Later, Garcia-Godoy and
colleagues proved a similar regularity when
comparing the effectiveness of electric and
mechanical toothbrushes in children from 6-11
years of age [49].

Jongenelis and co-authors, in turn, found
an almost double reduction in plaque build-up
when using electric toothbrushes compared to
mechanical toothbrushes. The authors studied
children with complete temporary or mixed
dentition [50]. Similar results were obtained by
other authors in children aged 4-7 years when
using sonic toothbrush Philips Sonicare for
children [51].

Another study of 182 patients with gingival
inflammation compared the effectiveness of sonic
brushes to mechanical brushes over a 4-week
period. The authors concluded that the sonic
toothbrush was significantly more effective [52].

A study from 2021, comparing the
performance between an electric, ultrasonic
and mechanical toothbrush, again demonstrated
superiority in the removal of dental biofilm with
electric devices. An interesting finding of the
authors, however, is the fact that they registered
more serious tooth abrasion when using the
ultrasonic toothbrushes [42].

There are no studies in the literature on the
effectiveness of different types of toothbrushes
as part of specialized programs for primary

periodontal prevention in children and
adolescents.
Conclusion

The most common periodontal disease at the
age of 10-14, immediately after the eruption of
the permanent dentition, is the initial localized
form of plaque-induced gingivitis. At this age, a
preventive approach to this type of oral pathology
is key to the enduring strategic goals of maintaining
periodontal health throughout a person’s life.

The asymptomatic course of the initial
forms of gingival inflammation in childhood

and adolescence is often the reason for the
lack of adequate care, which leads to a gradual
complication of the clinical picture in the
future. Building long-lasting knowledge and
skills to maintain oral/gingival health is a key
factor in primary periodontal prevention in
children. The development of specific group/
individual preventive programs constructed
based on the specific age characteristics of
children, especially at the age of 12-14 years
immediately after stabilization of the permanent
dentition, is of extremely great importance to
create appropriate behavior for maintaining
oral/gingival health throughout a person’s life.
The use of modern interactive methods, as well
as specifically selected game and demonstration
methods, engage attention and create motivated
and aware behavior, which guarantees the
development of a lasting preventive attitude to
gingival health in adolescents.

The age period 10-14 is suitable for creating
sustainable, aware, lasting knowledge, skills
and motivated health behavior to maintain oral
health. With a certain motivation of the children,
the initial gingival inflammation, mainly related
to the dental biofilm, is easily treated and with
the participation of the child himself, when he is
trained and motivated for self-control and self-
evaluation.

This contribution is published in
accordance with project Grant 2023
with Contract Ne 168/03.08.2023 themed
“Specialized Program for periodontal
prevention in children with permanent
dentition — effectiveness of contemporary
means for individual oral hygiene.”
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Study of root dentin thickness in immature permanent
teeth

Krasimir Hristov', Ralitsa Gigova?

N3cnegBaHe Ha gebeauHama Ha kopeHoBus geHmuH npu
NOCMOsIHHU 3bbu ¢ He3aBvpweHo kopeHoBo pa3Bumue

Kpacumup XpucmoB', Paauua luzoBa?

Summary

Introduction: Treating permanent children’s immature teeth presents every clinician with many
challenges. An understanding of their internal structure and anatomy is crucial for the final clinical success.

Aim: To determine the thickness of the root walls in immature upper permanent molars.

Materials and methods: Twenty permanent maxillary third molars with incomplete root development
were scanned with a desktop X-ray microtomograph. For determining dentin thickness, measurements were
made in the root wall’s vestibular, medial, distal, and palatal directions on three transverse sections -
apical, middle, and coronal.

Results: The measured dentine thickness was greatest buccally along the entire length of the mesio- and
distobuccal roots. In the palatal root this applied to the palatal wall. Apically, the thinnest wall was the
distal on mesial and palatal root, and mesial on distal root.

Conclusion: Due to the peculiarities of the anatomy of the root canals and the different thicknesses of
the dentin, special attention is required in the disinfection procedures and their mechanical preparation
during endodontic treatment.

Peztome

Buveeoenue: Jleuenuemo na nOCmMosHHU 0EMCKU 360U C HE3A8LPUIEHO KOPEHOBO pA3gUmMUe NOCmAass.
BCeKU KAUHUYUCM nped peduya npeouzsuxamencmed. Paszdupanemo nma vbmpewHama cmpykmypa Ha
HOCMOAHHUME 3b0U C OMBOPEH aNeKc, KAKmo u 000pomo NO3HABAHe HA AHAMOMUSAMA HA KOpeHUume um e
Om CHUWEeCMBEHO 3HAYeHUe 30 KPAUHUS KIUHUYEH Y CHeX.

Llen: Uzcneosane na deberunama Ha cmenume Ha KOPEHOBUME KAHAAU NPU NOCMOSHHU 20PHU MOAPU
C He3a8bPUIEHO KOPEHOBO pa3sUmue.

Mamepuanu u memoou: Obexm na Hacmosujemo uzcieosare osxa 20 nocmosnuu maxcuiapuu mpemu
Monapa ¢ He3agbpuleHo KopeHoso pazsumue. Bceku 36 obpazey Oe ckanupan ¢ HACMONEH PEeHMeH08
Mmukpomomoepag. 3a onpeoeinsine Hna Oeberunama Ha OeHMUHA 0AXA U3BLPUIEHU UBMEDPBAHUS BbE
8eCmMUOYIAPHA, MEOUATHA, OUCTNATIHA U NALAMUHATHA NOCOKA HA KOPEHOBAMA CIMEHA HA HANPEeyHl CPe306e
OM ANUKATHA, CPeOHd U KOPOHAPHA Mpemd.

Pesynmamu: [lpu meduo- u O0ocmoOyKaiHume KOpeHU HAU-2onaMd e OeDenlunama Ha OeHmuHd
OVKAIHO MO YAnama um OBANCUHA OM KOPOHAPHA KbM anuxaaua nocoka. llpu naramunannus xopew
Mo6a 8AdICU 34 NALAMUHATHAMA CMeHd. ANUKATHO, HAU-MBHKY cd  OUCIATHAMA CMEeHA HA MeOUAnHUs U
naramaien KOpeH u MeOUuaiHama Ha OUCMAIHUS KOPEH.

3axnrwuenue: [lopaou ocoberocmume Ha AHAMOMUAMA HA KOPEHOBGUME KAHATU U PA3TUYHAMA 0edenuna
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Ha OeHmuHa ce U3UCKEA cneyuaino 6HUManue npu npouedypume HA Oe3qubem4u;z u mexavuvunama um

0bpabomka npu eHOOOOHMCKO JleueHue.

Introduction

Treating permanent children’s teeth with
incomplete root development provides every
clinician with many challenges [1]. Endodontic
treatment creates problems in disinfection,
instrumentation, and three-dimensional
obturation because their root canals are wide and
their dentin walls are thin [2]. It is proven that
immature permanent teeth with pulp necrosis are
more prone to fracture due to their thin roots [2,
3]. Understanding the internal structure immature
permanent teeth and a good knowledge of their
root anatomy is essential for their treatment.
Canals were found not to be located in the center
of the root in cross-section [4]. The location
of the canals, which are close to the furcation,
makes the amount of dentin removed during
mechanical instrumentation essential because
of the existing risk of perforations, the clinical
treatment of which in most cases is complicated
and unpredictable [5].

Successful endodontic therapy requires
complete disinfection and three-dimensional
obturation of root canals, which depends to
a large extent on a good knowledge of root
canal morphology and its variations [6]. Canal
morphology is highly variable and complex [7].
Due to the thin dentinal walls of the root canals
of teeth with incomplete root development,
mechanical instrumentation is often challenging
to perform [1]. Understanding the anatomical
and physiological features linked to clinical
treatment protocols is crucial for the final
treatment result. Maxillary first molars are the
second most common teeth after mandibular
first molars to be treated endodontically [8].
The internal anatomy of maxillary molars
is extremely complex morphologically,
compromising the endodontic treatment’s
success [9]. The complex anatomy of the canals,
lateral canals, bifurcations, isthmuses, and
other potentially inaccessible areas encountered
in maxillary molars endanger their chemo-
mechanical treatment [9]. For these reasons,
understanding the complex morphology of root

canals is essential to the success of endodontic
treatment [10]. There are not enough studies
on root morphology and thickness of dentin in
teeth with incomplete root development. The
present study aimed to determine the thickness
of the root canal walls in permanent molars with
incomplete root development at a stage of root
walls close to the final length in the coronal,
middle and apical third of the root.

Materials and methods

Twenty immature permanent maxillary third
molars extracted due to orthodontic reasons
were used for the study procedures. The samples
met the following criteria:

* absence of fractures and/or defects and/or
cracks on the roots;

* incomplete root development in the stage
of root walls close to the final length;

* macroscopic root anatomy similar to that
of a maxillary first permanent molar, with three
distinct roots — mesiobuccal, distobuccal, and
palatal.

After their extraction, the teeth were cleaned
with gauze soaked in hydrogen peroxide
and stored in a 10% formalin solution. Each
specimen was scanned with a SkyScan desktop
X-ray microtomograph (Bruker, Massachusetts,
United States), X-ray tube voltage 100 kV, and
current magnitude 100 pA, with a 0.55 mm
copper filter. The beam used was conical, with
a single voxel size of 12 um. On the transverse
sections, the first image with evident walls
was taken as the apex of the root canal, and
the first section with enamel was taken as the
neck (enamel-cementum border). The length of
the root canal was taken as the distance from
the orifice of the canal to the apical foramen,
after which the root was divided into three
equal parts - apical, middle, and coronal. For
determining dentin thickness, measurements
were made in the vestibular, medial, distal,
and palatal directions of the root wall on three
transverse sections - apical, middle, and coronal
(Figure 1).
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Figure 1. Microradiographic image of dentin
thickness in the three zomes: a. coronary, b.
middle; c. apical zone.

Results
The results showed that the thickness of the
dentin gradually decreased in the direction from

the cemento-enamel junction to the apex of the
tooth. In mesiobuccal (MB) root, the thickness
of the dentin is most significant buccally in all
three measured zones (coronal, middle, and
apical). The greatest mean thickness was found
at coronal level. The same trend was observed
in the distobuccal (DB) root, where the thickest
layer of dentin was found coronally in the buccal
area. The dentin thickness was most significant
on the palatal (P) wall in the palatal root, with
the average value being lower than the other
roots (Table 1).

Table 1. Dentin thickness in different root regions in immature third molars

Coronal third (mm) Middle third (mm) Apical third (mm)

Mesiobuccal canal

d 1.58+0.17 0.63£0.13 0.44+0.25

m 1.47+0.19 0.82+0.19 0.69+0.15

b 2.19+0.28 1.17+0.26 0.75+0.19

'+ 1.16+0.22 0.47+0.16

Distobuccal canal

d 1.55+0.33 0.87+0.18 0.64+0.11

m 1.58+0.62 0.79+0.12 0.51£0.12

b 2.2+0.60 1.14+0.34 0.65+0.09

o J IR 1.12+0.29 0.54+0.10

Palatal canal

d 1.74£0.54 1.16+0.21 0.48+0.09

m 1.54+0.48 1.31£0.19 0.55+0.08

b e 1.254+0.38 0.66=0.13

p 1.84+0.33 1.34+0.36 0.53+0.18
Discussion apical direction. In the palatal root, the palatal

The present study investigated root dentin
thickness in teeth with incomplete root
development at a stage of root walls close
to the final lenght. A good knowledge of the
characteristics of the tooth’s root canals and the
internal complex three-dimensional morphology
is essential and beneficial for a long-term
treatment success [11]. Permanent molars with
incomplete root development have different
variations in the morphology of their roots, the
thickness of the dentin during the development,
and the number of the canals. This creates many
difficulties in their treatment [12]. This study
proves that in the mesio- and distobuccal root,
the buccal walls are thicker than the others
along its entire length from the coronal to the

wall was the thickest. Dentin is thinnest in the
middle third of the mesio- and distobuccal root
mesially and distally. In the apical third of all
roots and along all walls, the dentine thickness
is the thinnest and varies between 0.75 and
0.44 mm (Table 1). Endodontic treatment of
such teeth with necrotic pulp is challenging
due to technical limitations in processing,
instrumentation, irrigation, and obturation and
the increased risk of root fracture.

The thickness of the dentin in the distal
zone of the mesiobuccal root of the maxillary
molars, located closest to the furcation, is called
the danger zone because it is the most at risk
of perforation in case of transportation of the
root canal during its instrumentation [5]. In
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our study, the dentin thickness in this area was
found to vary from 0.44 to 1.58 mm (Table 1).
Other authors found values between 0.88 and
0.98 mm in maxillary first molars with complete
root development (9).

In addition to root canal anatomy, knowledge
of dentin morphology and root zone thickness
is essential for any endodontic treatment’s
success [13]. Root development after the tooth
eruption is characterized by root elongation,
increasing wall thickness, and narrowing of the
root canals in the apical region. Any disturbance
in the blood supply to Hertwig’s sheath due
to pulp necrosis can impair cell proliferation
and differentiation, causing arrest in root
development [1]. Treatment techniques for
immature permanent teeth are severely limited
because although infected and necrotic pulp
tissues can be removed, the remaining dentin
walls remain thin, brittle, and weak, which can
lead easily to fractures [14].

The leading causes of pulpal and periapical
inflammation are bacterial invasion and
colonization of the root canal system [15].
In order to achieve regeneration, the canal
walls must be thoroughly disinfected, and the
degree of disinfection required is higher than in
traditional endodontic therapy [16]. The most
important reasons for the negative outcome
of regenerative treatment are considered to
be the long-term persistence of the periapical
lesion, the cytotoxic effect of irrigants, the
early stages of root development, and improper
control of the intracanal infection [17, 18].
Nair et al consider resistant microorganisms
and reinfection as the main factors of treatment
failures [19]. Bacteria in the canal can resist
chemical and mechanical preparations,
surviving in isolated and hard-to-reach areas
of the canal system [20, 21]. According to
microbiological and histological observations,
microorganisms can survive despite the usage
of intracanal medications [20, 22]. Like
conventional endodontic therapy, biofilm can
remain in the canal system after disinfection
without mechanical instrumentation during a
regenerative endodontic procedure. Histological
observations of cases of failed revascularization
show that the lack of mechanical instrumentation

is the main reason for the highly colonized
bacterial walls of the canals, respectively, for
the failure of the treatment. Most bacteria reside
in the apical rather than the coronal portion of
the canal, forming a biofilm and penetrating the
dentinal tubules [17]. Biofilm microorganisms
are firmly attached to the canal walls, and their
removal requires mechanical instrumentations
combined with irrigants. Although mechanical
instruments significantly reduce the number
of microorganisms, they are generally not
recommended for regenerative endodontic
procedures [23, 24]. Disinfection in these cases
should be achieved using irrigation solutions
and intracanal medications with minimal or no
mechanical cleaning [25].

Another problem is that mechanical cleaning
can weaken the already thin root walls or
remove remnants of vital tissue in the apical part
of the canal [26]. However, current instrument-
free regenerative endodontic protocols leave
many doubts about whether achieving adequate
root canal disinfection of infected immature
permanent teeth is possible. Failure to achieve
this results leads to failure in the treatment [17,
27, 28].

Conclusion

Due to the peculiarities of the anatomy of the
root canals and the different thicknesses of the
dentin, special attention is required during the
disinfection procedures and their mechanical
cleaning during endodontic treatment.
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Psycho-emotional state and bruxism in school-aged
children during the COVID-19 pandemic

Marianna Dimitrova', Nadezhda Mitova2

[cuxo-eMouuoHaAHO cbcmosiHue u bpykcusom npu geua B
yuyuAuwHa Bvb3pacm no Bpeme Ha COVID-19 naHgemus

MapuaHa QumumpoBa', Hagexkga MumoBa?

Summary

The unprecedented global pandemic of COVID-19 has had a significant impact on the daily life and
psycho-emotional state of both adults and children. One of the most affected groups was the young students
of 7-10 years, because of their early inclusion to digital environment and distance learning, which led to
their social isolation and stagnation at home.

Aim: The aim of the present study is to investigate the impact of the COVID-19 pandemic on the psycho-
emotional state of children aged 7-10 years and its relationship with bruxism.

Materials and methods: The object of the study arve 267 children aged 7-10 years. Anamnestic data
on bruxism and psycho-emotional status during the pandemic were obtained from a parent through a
questionnaire for 241 children. The results were statistically processed with SPSS-19.

Results: In the case of 31.5% of the children, the parents indicate that the pandemic has rather influenced
their behavior. More than Y of these children were found to be positively affected by staying home. The
response ,, The child is more anxious, restless, nervous* due to the COVID pandemic is more common in
children with bruxism than in those without. In 38.2% of the children, the parent indicated ,, loneliness due
to isolation* as the child's predominant feeling during the pandemic. The feeling of anxiety prevails in the
group of children with bruxism, in comparison with those without

Conclusions: Almost 1/3 of the parents surveyed indicated that the COVID-19 pandemic has rather
affected their children's behavior. The predominant feeling that the pandemic has caused the studied
children is ,, loneliness due to isolation . In children with bruxism, the behavior changed to ,,more anxious,
restless, nervous” and the predominant feeling associated with the pandemic for them was more often
anxiety, in comparison to children without bruxism.

Key words: bruxism, pandemic, psycho-emotional state, anxiety

Pesrome

besnpeyeoenmuama ceemosna nandemusi om COVID-19 okaza 3HauumenHo GIUAHUE BbPXY
edHceonesUemo U NCUX0-eMOYUOHATIHOMO CbCMOSIHUE KAKMO HA 8b3pacmuume, maxa u Ha oeyama. Eonu
om Hali-3acecHamume 2pynu osxa mankume yuyenuyu om 7-10 200unu, mwuili Kamo ce HAN0NHCU PAHHO
npuobwasare KoM OUSUMAIHA cpeda U OUCTNAHYUOHHO 0byueHUe, Koemo 006ede 00 MAXHAMA COYUATHA
uzonayus u 3acmou y ooma.

Ien: IJenma na nacmosiwomo usciedsame e npoyusane Ha enusHuemo na nandemusma om COVID-19
8bPXY NCUXO-EMOYUOHATHOMO CbCmosAnUe Ha Oeya om 7-10 200uHu u 8pwv3kama my ¢ OPYKCU3bM.

Mamepuanu u memoou: Obexm Ha usciedsanemo ca 267 deya om 7 — 10 eoounu. Om pooumen Osixa
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NOIYYeHU AHAMHeCIUYHU OAHHU 30 HOWEH OPYKCU3bM U NCUXO-eMOYUOHATHO CbCMOsAHUE NO 8pemMe HA
nandemusma upe3 amkema 3a 241 deya. Pezynmamume 6axa cmamucmuyecku oOpabomeHu cvc
SPSS-19.

Pesynmamu: Ilpu 31.5% om deyama pooumenume nocousam, we naHOemMusma no-ckopo e nosiusiid
msaxHomo noegedenue. Ilpu umaod % om me3u Odeya ce YCMAHOBABA NONONCUMEIHO NOBIUABAHE OM
ocmasanemo 6xkvuyu. Omeosopvm ,,0ememo e Nno-mpesodtcHo, HecnoKouHo, Hepeno nopaou COVID-
nanoemusima ce cpeuya no-4ecmo npu oeyama ¢ OpyKCusoM, omxoakomo npu mesu — oes. Ilpu 38.2% om
deyama pooumenam e noCo4Us ,, CAMOMa NOPAoU U30AAYUs * Kamo npeodiadasawo wecmeo y 0ememo no
epeme Ha nandemusma. Yyecmeomo 3a mpesodricHOCI npeobaadasa 6 cpynama Ha 0eyama ¢ OpyKCuzvm, 8
cpasnenue ¢ mesu — oe3

H3600u: [Ipu noumu 1/3 om uscreosanume deya pooumenume ca nocovunu, ve COVID-19 nanoemuama
NO-CKOPO e NoIusia maxHomo nosedenue. Illpeobnadasawjomo uyecmeo, Koemo HAHOeMUsma e
npeou3suUKALa npu usciedsanume oeyd e ,,camoma nopaou uzorayusma ‘. Ilpu deyama c opyxcuzom
nogedenuemo ce € NPOMEHUNO KbM ,, RO-MPEBONCHO, HECHOKOUHO, HEPEHO ** U npeobaadasaujomo 4yecmaeo,

C68bP3UAHO C naHOemwzma, 3a mAixX e no-4ecmo npeeosICHOCm, 6 CPABHERUE C deuama bes 6pyKCM3’bM.

Knrouoeu oymu: oOpyrcuszvm, nanoemus, RCUX0-eMOYUOHATHO CHCMOSAHUE, MPEBONCHOCH

Introduction

The global pandemic caused by the SARS-
CoV-2 virus has led to significant changes in
the daily life of the population, covering all
age groups. This inevitably had an impact on
both the physical and mental health of people.
Children are one of the most sensitive groups,
as they cannot fully understand the problem
and the reason for the new demands on them.
School closures and social isolation have led to
stress and anxiety [1,2,3].

Distance education became necessary
during the pandemic and lead to long hours
spent in front of electronic devices (tablet,
computer, smartphone) even for the youngest
students from 7 — 10 years [4]. At this early age,
children’s psycho-emotional development 1is
very intense and dynamic and therefor they are
very sensitive to changes around them, as well
as easily susceptible to fears and anxiety [5,6].
Some studies suggest that strong attachment,
absent-mindedness, irritability, and fear that
family members may contract the disease are the
most commonly identified behavioral problems
in children [2,7]. A Chinese study found that
children often experience depression and anxiety,
or both, due to quarantine [8]. Another article
from India indicated that the children studied
most often felt helpless, anxious and scared [9].

Accumulation of additional stress and
emotional burden can lead to the appearance
or complication of some parafunctions such as

bruxism [10,11,12]. It is a condition where the
patient grinds/clenches his teeth involuntarily
during the day (awake) or night (sleep bruxism)
[13]. Bruxism in children is often associated with
emotional factors, high levels of anxiety, stress
[14,15]. Data from the literature indicate that
the changes that occurred during the COVID-19
pandemic had a mainly negative effect on
children both in a psycho-emotional aspect
and in increasing the frequency of bruxism
[10,12,16,17]. Considering the main risk factors
for bruxism in a psycho-emotional aspect and the
complex impact of the pandemic on children‘s
mental health, we consider it important to study
it in children with bruxism and in those without.

Aim

The aim of the present study is to study
the impact of the COVID-19 pandemic on the
psycho-emotional state of children aged 7-10
years and its relationship with bruxism.

Material

In the present study, we examined 267
children aged 7-10 years attending ,,Nikolay
Petrini* and ,,Hristo Smirnenski*“ elementary
schools, in the territory of the city of Yambol.
After completing a KENIMUS-approved
written informed consent by a parent, they were
provided with a questionnaire to complete.
Of all children, 241 returned completed
questionnaires.
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Methods

Questionnaire method

Questionnaire method for studying nocturnal
bruxism and risk factors related to it, including
the COVID-pandemic: general condition and
diseases of the child, allergies, eating habits;
teeth grinding (bruxism); orofacial symptoms
and habits; masticatory muscle fatigue/pain,
bad habits, impact of the COVID pandemic on
physical activity, screen time, nutrition, psycho-
emotional state and bruxism. The questions
related to the psycho-emotional profile of the
children were selected in collaboration with a
child psychologist.

The statistical program IBM® SPSS®
Statistics 19 was used for statistical processing of
the results. A 95% confidence interval (p<0.05)
was chosen for the level of significance at which
the null hypothesis is rejected. Descriptive analysis
and cross tabulations and T-test were used.

Results

The changes in the daily life of children and
adults inevitably affected their physical and
mental state. Since parents have a direct view of
their children and their development, we asked
them in the provided survey whether the COVID-

pandemic has rather affected their child‘s behavior
or if they have not observed a change. Fig. 1 shows
the results of the answers analysis:

= Children affected by the pandemic

Children NOT affected by the
pandemic

b

68,50%

Fig.1. Frequency of the impact of COVID-19 on
children s behavior

The data showed that in 76 children (31.5%)
the parent reported that the COVID-19 pandemic
had rather affected the child‘s psycho-emotional
state and behavior (p<0.05).

Parents who answered positively to the
above question were asked to choose which of
the listed statements most accurately describes
the change in the child’s behavior due to the
COVID-19 pandemic. The distribution of
the different patterns of behavior change that
were indicated by the parents is presented in
Table 1.

Table 1. Distribution of the different behavior patterns in the examined children

n %+SP t

The child is more anxious, restless, nervous' 7 9.2%+3.3 t?=0.53  t%=2.50
The child is more apathetic, indifferent, unmotivated? 9 11.8%+3.7 th484=D 45 >=1.14
The child is more disobedient and difficult to control® 7 9.3%+3.3 th35=3.02 t+°=0.56
The child is under additional stress* 18 23.7%+4.8 th036=1.66 *°=0.80
Staying at home had a positive effect on the child® 21 27.6%+5.1 t2=0.53  t%°=1.36
Combination of more than 1 behavior pattern® 14 18.4%+4.5 24=1.93

Total 76 100%

The parents of 21 children indicated that
staying at home had a rather positive effect
on their child (27.6%). A relatively high
percentage of parents (23.7%) thought that
the child was subjected to additional stress.
A combination of behavior patterns is also
common - in 14 children (18.4%). The
remaining 3 models are evenly distributed
and with low frequency.

When we analyzed the previously mentioned
results, in relation to bruxism, we obtained the
following outcomes, presented in Fig.2.

B Without bruxism & With bruxism

100%

70%
60%

e o & & XN o
& o X & & & <

Fig.2. Distribution of the impact of the COVID-pandemic

on children ‘s behavior and bruxism
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The data in the figure show that the response
“The child is more anxious, restless, nervous”
due to the COVID-pandemic occurred more
often in children with bruxism (P<0.05). Also
in their group, the answer ,,The child is under
additional stress* is also found with greater
frequency, but without statistical significance
(P>0.05). On the other hand, the response ,,The

child is more disobedient and difficult to control*
prevailed in children without bruxism (P<0.05).
For the rest of the answers, the distribution
between the two groups of examined children
is relatively even. Parents also had to
answer a multiple-choice question about the
prevailing feelings the pandemic had caused in
their child. The results are presented in Table 2.

Table 2. Distribution of the predominant feeling related to COVID-19 in the examined children

n %+SP t

Parent did not specify’ 96 39.8%+3.2 t?=6.65 t*=6.25

Fear of illness? 34 14.1%+2.2 tHB=11.71 t*»=2.89

Anxiety’ 4 1.7%=+0.8 t4=0.37 £4=11.28
Loneliness due to isolation* 92 38.2%<3.1 t¥=9.56 =259

Other® 15 6.2%=*1.6 =521 t¥=9.14

Total 241 100%

Most often, the parents were not able to Discussion
determine what feeling the pandemic caused The significant impact of the global

in their child and did not specify one (39.8%).
Among those who indicated, ,,loneliness due to
isolation* (38.2%) prevails, followed by ,,fear
of illness* (14.1%).

When comparing the results obtained above
inregards to bruxism, we obtained the following
data presented in Fig.3.

90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

.
Z

Not specified Fear of illness Loneliness Other

Anxiety

Fig.3 Distribution of children's reaction to the COVID-
pandemic and bruxism

We found that only the feeling of anxiety
prevailed significantly in the group of
children with bruxism, compared to those
without (P<0.05). 46.6% of children with
bruxism felt lonely, compared to 35.5%
of those without (P>0.05). No statistically
significant difference was found in the other
groups either.

pandemic on almost all aspects of our lives
has lead to conducting numerous scientific
studies. Their goal is to better understand and
analyze the impact on the mental and physical
condition of children and adults. In a study
of behavioral changes during the pandemic, a
group of authors from China found that between
4.7-10.3% of the children showed behavioral
changes due to the pandemic and the resulting
changes in their daily lives [18]. In our research,
the results support this study. They showed that
for 31.5% of the children, the pandemic rather
affected their behavior, with most often staying
at home having a positive effect on 27.6% of
them. In 23.7% of cases with affected behavior,
parents reported that the child was subjected to
additional stress.

Other studies also confirm the strong
impact of the extraordinary situation during the
COVID-19 pandemic on the psycho-emotional
development of children in the direction of
more stress, anxiety, depression, fear, etc.
[2,7,8,9,19].

It is known that bruxism is often
associated with stress and psycho-emotional
state, although its etiology is still unclear and
multiple risk factors may be involved [20,21].
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Different studies also confirmed that children
with bruxism during the pandemic showed
increased levels of stress and anxiety [10,12,16].
These findings were supported by our results as
well, as statistical significance was found for the
response “anxiety” which was more common in
children who grind their teeth.

According to data from the literature, during
the pandemic, children most often suffer from
social isolation and loneliness, along with fear
of contracting COVID-19 for themselves and
their families [2,5,6,7,19]. In our research,
almost 40% of the parents were unable to
identify their child’s feelings during the
pandemic, 38.2% indicated “loneliness due to
isolation” and 14.1% indicated “fear of getting
sick”. These results confirm the strong impact
of the pandemic on the psycho-emotional state
of children.

Conclusion

The results obtained from the present study
show that the COVID-19 pandemic has had
a serious impact on the behavior and psycho-
emotional state of children aged 7-10 years.
In children with bruxism, these changes are
significantly more often associated with
increased anxiety and nervousness, which
indicates the sensitivity of the child‘s psyche to
changes in everyday life. Although the pandemic
s now an unpleasant memory, the impact it may
have had on the younger generation should be
considered.

The present study was supported by the
Ministry of Education and Science under
the National Program “Young scientists and
postdoctoral fellows-2”

References:

1. Dalton L, Protecting the psychological health of children
through effective communication about COVID-19.
Lancet Child Adolesc Health. 2020;4(5):346-347

2. Imran N, Zeshan M, Pervaiz Z. Mental health
considerations for children & adolescents in COVID-19
Pandemic. Pak J Med Sci. 2020;36(COVID19-
S4):S67-S72

3. Tang S, Xiang M, Cheung T, Xiang YT. Mental health
and its correlates among children and adolescents

during COVID-19 school closure: The importance
of parent-child discussion. J Affect Disord. 2021
15;279:353-360

4. Al-Balushi B, Essa MM. The Impact of COVID-19 on
Children — Parent’s Perspective. Int J Nutr Pharmacol
Neurol Dis 2020;10:164-5

5. Tottenham N. The Brain’s Emotional Development.
Cerebrum. 2017;1;2017:cer-08-17

6. Marques de Miranda D, da Silva Athanasio B,
Sena Oliveira AC, Simoes-E-Silva AC. How is
COVID-19 pandemic impacting mental health of
children and adolescents? Int J Disaster Risk Reduct.
2020;51:101845.

7. Jiao WY, Wang LN, Liu J, Fang SF, Jiao FY, Pettoello-
Mantovani M, et al. Behavioral and Emotional
Disorders in Children during the COVID-19 Epidemic.
J Pediatr. 2020;221:264-266.¢l.

8. Chen F, Zheng D, Liu J, Gong Y, Guan Z, Lou D.
Depression and anxiety among adolescents during
COVID-19: A cross-sectional study. Brain Behav
Immun. 2020;88:36-38

9. Saurabh K, Ranjan S. Compliance and Psychological
Impact of Quarantine in Children and Adolescents
due to Covid-19 Pandemic. Indian J Pediatr.
2020;87(7):532-536

10. Lima LCM, Leal TR, AratJo LJS, Sousa MLC,
Silva SED, Serra-Negra JMC et al. Impact of the
COVID-19 pandemic on sleep quality and sleep
bruxism in children eight to ten years of age. Braz
Oral Res. 2022,15;36:¢046.

11. Choudhari S, Gurunathan D, Moses J, Mathew
MG. Can National Lockdown Due To Covid-19
Be Considered As A Stress Factor For Bruxism In
Children. Int J Dentistry Oral Sci. 2021;08(03):2056-
2059

12. Bertha B, Osvelia ERL, Sonia MLV, Sergio ENC,
Evelyn GTC, Leticia TM et al. Bruxism in pediatric
dentistry during the pandemic COVID-19. Int J Appl
Dent Sci 2022;8(2):74-77.

13. American Academy of Sleep Medicine (AASM),
editor. International classification of sleep disorders.
Diagnosis and coding manual. (ICSD-2). Section on
sleep related bruxism. 2nd edition. Westchester(IL):
American Academy of Sleep Medicine;2005. p. 189—
92.

14. Serra-Negra JM, Paiva SM, Flores-Mendoza CE,
Ramos-Jorge ML, Pordeus IA. Association among
stress, personality traits, and sleep bruxism in
children. Pediatr Dent. 2012;34:e30-4.

15. Oliveira, Marcelo Tomas de et al., Sleep bruxism and
anxiety level in children. Braz. oral res., Sdo Paulo.
2015;29,1,1-5

16. Carrillo-Diaz, M, Ortega-Martinez, AR, Romero-
Maroto, M, Gonzalez-Olmo, MJ. Lockdown impact
on lifestyle and its association with oral parafunctional
habits and bruxism in a Spanish adolescent population.
Int J Paediatr Dent. 2022; 32: 185—- 193




44

ROBLEMS OF DENTAL MEDICINE

Vol. 48 « 2022/2

17.

18.

19.

20.

Restrepo C, Santamaria A, Manrique R. Sleep bruxism  21. Gomes MC, Neves ET, Perazzo MF, et al. Evaluation

in children: relationship with screen-time and sugar
consumption. Sleep Med X. 2021.24;3:100035

Liu Q, Zhou Y, Xie X, Xue Q, Zhu K, Wan Z et
al. The prevalence of behavioral problems among
school-aged children in home quarantine during
the COVID-19 pandemic in china. J Affect Disord.
2021.15;279:412-416

Panda PK, Gupta J, Chowdhury SR, Kumar R, Meena
AK, Madaan P et al. Psychological and Behavioral
Impact of Lockdown and Quarantine Measures for
COVID-19 Pandemic on Children, Adolescents and
Caregivers: A Systematic Review and Meta-Analysis.
J Trop Pediatr. 2021. 29;67(1):fmaal22

Bulanda S, Ilczuk-Ryputa D, Nitecka-Buchta A, et al.
Sleep Bruxism in Children: Etiology, Diagnosis, and
Treatment-A Literature Review. Int J Environ Res
Public Health. 2021; 10(18): 9544

of the association of bruxism, psychosocial and
sociodemographic factors in preschoolers. Braz Oral
Res. 2018; 32: ¢009.

Address for correspondence:
Marianna Atanasova Dimitrova,
Department of Pediatric Dentistry,
Faculty of dental medicine,
Medical University — Sofia,

1, Georgi Sofiisky str., Sofia, Bulgaria.
E-mail: drmatanasowa@gmail.com
Marianna Dimitrova -
https://orcid.org/0000-0002-9069-1073
Nadezhda Mitova - http://orcid.org/
0000-0003-4716-7724




Vol. 48 « 2022/2 ROBLEMS OF DENTAL MEDICINE 45

Periodontology

Application of Microneedling and Injectable-PRF for
enhancement of the gingival thickness — preliminary
results. A case report

Zdravka Pashova-Tasseva'

[MpunoXkeHue Ha MukpoHulgAuH2 U UuHXkKeKuuoHeH
PRF 3a nogobpsBaHe Ha 2uHauBanHama gebeAuHa—
npegBapumenHu pe3ayamamu. KAUHUYEeH cAyyal

3gpaBka MawoBa-TaceBa'

Summary

Introduction: Patient treatment outcomes depend on many factors, one of which is the tissue phenotype.
Knowledge of specific soft tissue characteristics leads to predictable results and minimizes the risk of adverse
effects. The identification of the gingival phenotype is gaining increasing importance in various fields of dentistry.
Various surgical and non-surgical techniques have been proposed and used for its enhancement. The application
of injectable-PRF is becoming more popular, including in the area of periodontology. The combined utilisation
of microneedling and injectable-PRF could represent possibility for improvement of the gingival thickness.

Materials and methods: A 31-years old female patient, non-smoker, normoglycemic, with upcoming
orthodontic treatment, with a thin gingival phenotype, underwent non-surgical gingival thickening
procedures in four visits. The procedures were performed in an interval of 10 days in combination of
Microneedling and injectable-PRF.

Results and discussion: After performing the full course of MN procedures in combination with i-PRF,
a thickening of the gingival tissues was detected already after the first month, which was maintained until
the sixth month after the last procedure. For this reason, the proposed technique could represent alternative
non-surgical technique for thickening of gingival tissues in natural teeth. Further studies and longer-term
follow-up are needed to obtain results with statistically significant values.

Key words: gingival phenotype, gingival thickness, injectable platelet rich fibrin

Pe3rome

Buveeoenue: Pezynmamume om nedeHUemo HA nayueHmume 3asUcsim om MHO20 (AKmopu, eOuH om
Koumo e mvkaunusm gernomun. [loznasanemo na cneyugpuunume xapaxmepucmuku Ha MeKume mvKaHu
600U 00 NPEOBUOUMU Pe3YIMaAmu U MUHUMUZUPA PUCKA Om Hediceranu egexmu. HMoenmugbuyupanemo
Ha SUHSUBATHUSL (DeHOMUN NPUOOOUBA BCe NO-20AAMO 3HAYEHUEe 8 PAUYHU 00acmu Ha OeHmanHama
Meouyuna. 3a He2080mo n0A0Opssane ca NPedodICeHU U U3HONZ6AHU PAZTUYHU XUPYPSUUHU U HEXUPYPSUYUHU
mexnuku. [Ipunosicenuemo na unsicexyuonen PRF cmaesa 6ce no-nonynsipro, 6KaOUUmento u 8 oonacmma
Ha napoooumonocusma. Komounupanomo usznonzeane na Mukporuiionune u umdicexyuoner PRF moorce oa
npeoCcmasiaea 6b3MONCHOCH 3 NO00OpABane Ha OebeluHama Ha 2UHSUBAMA.

! Chief Assist. Prof. Medical University-Sofia. Faculty of Dental Medicine, Department of Periodontology
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Mamepuanu u memoou: 31-c00uwina dicena, He-nYyWauka, HOPMOIUKEMUYHA, C HPeoCmOosuo
OPMOOOHMCKO Jleuenue, ¢ MbHbK SUHeUsaieH henomun, bGeute nooodCena Ha NPOYeoypu 3a HEXUPYPLUUHO
Yyoebenasane Ha 2uneusama, npogeoero 6 4 nocewjenus. llpoyedypume 65axa u38bpULeHU HA UHMEPEATU OM
10 onu ¢ kombunupane Ha MUKpOHUUOAUHE U UHICekyuoner PRF.

Pesynmamu u oOuckycusn: Cned uzevpuigane HA NwileH KYPC MUKPOHULOAUHZ 6 KOMOUHAUUS C
uncexyuonen PRF 6ewe ycmanogeno yoebensagane Ha 2UH2UBAMA OWe HA NbPEUsL Mecel, KOemo ce 3anasu
U Ha wecmus mecey cied nociednama npoyeoypa. [lopaou mazu npununa npeonodtcenama mexHuKa Moxice
0a npedcmasnasa anmepHamueHa HexXupypeuuHa mexHuKa 3a yoebensigane Ha SUHSUBATHUME MbKAHU Npu
ecmecmeenu 3v0u. Heobxooumu ca no-namamuvuiHu u3cie08anus u npocieossame, 3a 0a ce Noxyyam

cmamucmu4ecKy 3Hadumu pe3yamaniu.

Knarouoeu oymu: zunzueanen gpenomun, 2unzueanna oebdenuna, unicekyuonen PRF

Introduction

Periodontal phenotypeisatermunitinggingival
phenotype (includes gingival thickness and width
of keratinized gingiva) and bone morphotype
(refers to buccal bone plate). Three categories of
periodontal phenotype are distinguished: thick
flat, thick scalloped and thin scalloped [1]. The
clinical significance of the periodontal phenotype
refers both to the risk of specific tissue problems
and to the effective resolution of pathological
changes. It is known that insufficient gingival
thickness in the vestibular area is a prerequisite
for the occurrence of gingival recession, both in
the area of natural dental crowns and in places
undergoing restorative procedures, orthodontic
or implantological treatment, periodontal plastic
surgery, but also non-surgical periodontal
therapy [2,3]. For this reason, the clinician’s
ability to recognize the thin gingival phenotype is
essential. As a logical counterpoint, the thickness
of the gingiva as well as a sufficient area of
width of the keratinized gingival tissue gives a
predictive character in the implementation of
various treatment modalities [4].

Clinical studies provide convincing evidence
of a positive effect when applying i-PRF in
relation to cartilage and bone tissue, dental pulp,
tissue healing, periodontal tissues, incl. and the
parameters characterizing the gingival phenotype—
gingival thickness and keratinized gingival width.
The application of i-PRF in dentistry is based on
the biological effects of the blood product such
as regenerative potential; increased synthesis of
collagen type 1; increased angiogenesis when used
simultaneously with a bone graft; improves soft
tissue healing; reduces the risk of postoperative
recessions in coronary-positioned flap procedures

applied in clinical situations with very deep
gingival recessions; augmentation of gingival
thickness, periodontal pocket reduction and loss
of clinical attachment in periodontal regeneration
procedures etc.[5-11].

The clinical significance of the gingival
phenotype is of interest to clinicians. Methods
for its improvement are developed that are easy
to perform, do not pose a risk to the patient
and are applicable in daily dental practice by
both specialists and general dentists. In the last
few years, approaches to augment gingival
thickness by various injection techniques using
hyaluronic acid, i-PRF, MN (microneedling) in
combination with i-PRF have been discussed. In
a study conducted by Ozsagir et al. compared the
effectiveness of i-PRF and MN in combination
with i-PRF. The team applied the technique to
augment the gingival phenotype in patients with
thin gingival tissues. At monthly follow-up for 6
months, the data gave reason to note an increase
in gingival thickness with statistical significance.
Microneedling is a method that supports the
penetration of active substances into target tissue,
thereby enhancing the efficacy of the applied
substance. The research was conducted under
the so-called split mouth design suggesting
comparison of areas treated with i-PRF alone and
adjacent areas treated with MN in combination
with i-PRF. A statistical difference was found in
favor of the second technique in terms of increasing
the thickness of the gingiva [10,14]. Regarding the
invasive nature of the procedure (taking venous
blood - two tubes per procedure, four procedures
at a certain time interval), the technique offers
an alternative through procedures requiring flap
preparation, suturing and suture removal, as well
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as the potential for a second surgical bed - donor
bed of palatal mucosa; long recovery period, often
accompanied by limitations in daily activities,
risk of bleeding, risk of compromised healing,
infection and others. However, the durability of
the results remains unexplored - also a challenge in
terms of long-term effectiveness of the technique.
According to statistical data obtained from
author's research in a small Bulgarian population
it was found that in the studied representative
sample, the second most common gingival
phenotype was thin scalloped - 35.7% of all
examined individuals. 42.9% of individuals with
a thin scalloped gingival phenotype were found to
have gingival inflammation, supporting the claim
that thin gingival tissues are more vulnerable in
the presence of an inflammatory stimulus [15].
Based on these own studies on the prevalence
of the gingival phenotype in the Bulgarian
population and especially the association of a thin
scalloped gingival phenotype with the occurrence
of gingival recessions and the risk of occurrence
of a mucogingival problem in orthodontic and
prosthetic treatment, I propose to test a scientific
hypothesis of effectiveness in the application
of microneedling (MN) and i-PRF in the non-
surgical modification of gingival phenotype.

Case presentation

A 3l-year-old woman, non-smoker,
normoglycemic, meeting the inclusion criteria
(adult; diagnosis periodontal health; thin scalloped
gingival phenotype in the area of interest — lower
mandibular frontal teeth area; non-smokers;
GT < 1 mm) is informed about the type and
sequences of the following procedures and have
signed an informed consent. Periodontal tissue
quality is assessed due to impending orthodontic
treatment. The clinical assessment of gingival
thickness was performed via TRAN method
(transparency of the periodontal probe inserted
in the gingival sulcus) and the accuracy of the
estimation was confirmed with measurements
with digital calliper. The area of interest (the
mandible frontal teeth) was anesthetized with
Lidocaine spray. For each procedure, venous
blood is taken with a blood collection system.
1 tube of 13 ml for i-PRF (purple), which do
not contain anticoagulant, was taken at each

procedure. Immediately after blood collection,
the tube was placed in a centrifuge and centrifuged
for 3 minutes at 700 rpm (60 g force) in a PRF
Duo Centrifuge. The resulting autologous i-PRF
product was dispensed into two 1.0 cc syringes
and injected with a 30G 4 mm needle.

Fig.2. Tran method (transparency of the periodontal

probe) and digital calliper evaluation of the thin gingiva.




48 ROBLEMS OF DENTAL MEDICINE

Vol. 48 = 2022/2

Fig.3. Injectable PRF — 13 ml tube and 1 ml product in
a syringe.

Fig.4. Microneedling of the gingiva with 30G 4 mm
needle.

Fig.5. Injecting of i-PRF.

The patient was instructed not to brush the
treated area the day of the procedure.

Results

The re-evaluation of the gingival thickness
was performed on the first, third and sixth month
after the last procedure. The measurements in
the treated area were performed under topical
anaesthesia with Lidocaine spray and the data
was obtained with digital calliper. The results
are summarised in a table.

Table 1. Results after re-evaluation

I U 23 N N SN

Initial 0.56 0.52 0.48 0.46 0.51 0.52

measurements

1 month 090 0.78 0.61 0.60 0.69 0.81

3 month 0.89 0.83 0.63 0.61 0.72 0.84

6 month 0.93 0.84 0.64 0.61 0.73 0.88
Conclusion

The daily dental practice is based on the
principles of precision diagnostics. Knowledge
of the specificities of soft tissues ensures the
selection of an appropriate treatment modality
and enables the implementation of a predictive
treatment. Among the variety of techniques
for augmenting the gingival phenotype, non-
surgical techniques such as those described
in the manuscript are gaining popularity. In
the presented clinical case, the simultaneous
application of MN and i-PRF positively
affected gingival thickening. For this reason,
the proposed technique could represent an
alternative to the non-surgical thickening of
gingival tissues in natural teeth. Further studies
and longer-term follow-up are needed to obtain
results with statistically significant values.
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N3NCKBAHUS KbM ABTOPUTE
3a my0anKyBaHe B cIl. ,,[IpodjeMu Ha 1eHTaIHATA MeIHIIMHA”

Crucanue “TIpobnemu Ha neHTanHara menuiuaa” ce uzgasa ot OJAM - MY Codust, ot 1973 1. 0 ABE KHIKKA
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®JIM ca ¢ nperuMCTBO MPH OTIIEUATBAHE.

Marepuanurte ca IpEICTaBsT B [Ba CK3EMIULIpa Ha aHIIMHACKU €3UK, (opMaT A4 C MOIIMUCHTE Ha BCHYKH aBTOPH
Ha TIociIeqHaTa cTpanuma. Ha mocnennata crpanuma TpsiOBa na Oblie MOCOYCH IBJICH aapec, TenedoH u e-mail Ha
OTTOBOPHHSA aBTOP 3a KopecmnoHaeHIHA. CHIUAT CleABa a ChIIACyBa NMPETOPBKUATE 32 KOPEKIIMU /HAIPAaBEHH OT
PCLIEH3EHTHUTE U PEIKOICTHSITa/ C BCHYKH ChaBTOPH.

C moiaBaHETO Ha PHKOMKCA AaBTOPUTE ABTOMATUYHO CE ChIVIACSBAT JIa TIPSAOCTABST N3KITFOUUTEITHA aBTOPCKH MpaBa Ha
®akynera 1o aeHTanHa MeuirHa — MY Codust BBpXy HEro, ako ce IipreMe 3a MyOJINKyBaHe. MaTtepuanurte
W TIPOIICAYPHTE, M3IIOI3BAaHNA B HAyYHUTE M3CIICABAHU, TPsIOBA Ja OTTOBapsAT HA YCTAHOBEHWUTE CTUYHH KPUTCPUH TIPU
eKCTICPIMEHTH C XOpa WIJIM JKABOTHH U J]a ca B ChOTBeTCTBHE ¢ [lpaBmiHuKka 3a paborara Ha Kommcusra mo etnka Ha
Hay4HHUTe m3cienBanus B Memunuacku yHuBepeuteT — Codusa (KEHMVYC) n ga umar pasperieHne oT Ta3u KOMHUCHS.
[NanmenTrTe HE TPIOBA 1A CE TOCOYBAT C MIMCHA, HHUIMATH Wi (hoTorpaduu, upe3 KOUTO Morar 1a ObaT HIeHTH(OUIMPAHH.

ABTOpHTE Ca OTTOBOPHH 332 BCUYKH TBBPJCHUS, CTAHOBUINA, H3BOAM U MCTOJM HA MPCICTABSIHE Ha JAHHUTE OT
TEXHUTE U3CIICIBAHUS B IaJICHUTE PHKOIIHCH.

[IpemnokeHnTe HAydIHN MaTepHANIN C€ IMyOJIMKyBaT caMo CJell peleH3upaHe U omoOpsBane oT PemakunoHHaTa
KOJICTHS Ha CIIFICAHUETO.

H3uckBaHus KbM HayYHHUTE MATEPUAIIH

HacrosiminTe m3uckBanusi ca B choTBercTBHe ¢ Recommendation for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals, Updated December 2013, www.icmje.org u ,,EqiHHN n3uCKBaHUS
KBM PBKOMTUCH NPEATIOKEHH 3a oTriedaTBane B Onomenuimackn crcanus” — N Engl J Med 1997; 336: 309- 15.

[Ipuemar ce 3a myOnMuKyBaHEe CIIEIHUTE BUIOBE HAYIHH MaTEPHAIH:

1.  OpuruHaaHu HaydyHH ctatuM - 10 10 crapmaptau ctpanmmm /30 pema, 60 3Haka Ha enHa CTpaHHIA
BKJIFOYMTEITHO TaOIMIM, GUTYPH U APYT OHATIIENSBAL Marepual u oudiauorpadus;

2. JluTepaTypHU HAY4YHU 0030pM - 10 15 cTaHIapTHU MAIIMHOIMCHU CTPAHMIM, BKIIOYUTEIHO TaOJUIIH,
¢urypu u Ipyr oHarveAsBall MaTepuan u ouomrorpadus

3. Kasynctuka - 10 3 CTaHTApTHH MAIIMHONWCHU CTPAHWIHU, BKIFOYUTEITHO TAaOMWIM, (QUTYPH H IPyT
OHATTIEBAI MaTepHall 1 Oudmnorpadus.

Peromucure criexBa qa ObJaT Hame4YaTaHW WM MPUHTHPAHHU €IHOCTPAHHO Ha CTaHAAPTHA MANIMHOMKCHA Osya
xaptug A4 (210 x 297mm).

Mpudt Times New Roman, 12 pt, mexnypenue 1,5, monera oT JISIBO U ASICHO — 2 CM; OT rope | oy — 2,5 cM.
Crpanunure TpsiOBa na Ob1aT HOMEPUPAHU JIONTY JSICHO;

II'spBa cTpannua:

3arnaBue Ha aHTIMHCKHU €3UK, 0e3 chKpameHus, B Bolt;

MMenara Ha aBTOPUTE M3MICAHU C TTBITHO UME U (haMIIIHS, Ha aHTITHICKH, KaTo mox yepta (Footnote) ce m3mmcBar
aKaJIEMUYHUTE JIBKHOCTH M HAyYHH CTENICHW Ha aBTOPHUTE M TAXHATa MectopaboTa - MeIuIMHCKH YHHUBEPCHTET
Codusi, cien koeto ce n3nuca MakynTer 10 JeHTallHa MEIUIIMHA U ChOTBETHATA KaTeIpa.

Pe3tome: TpsOBa a ObJie Ha OTAENHA cTpaHHULA (omdenen ¢aiin), Ha aHIINHCKA €3MK, C N3MUCAHUTE MO CHIHS
HauuH aBTOpU U MecTopabora. OOeMBbT Ha pe3FOMETO J1a He HaaxBepisd 250 mymu. PezroMeTo na BKIIFOUBa BEBEICHNE,
eI, MaTepuai; U MeToaH, pesynaraty, Kimouosu nmymu (nma ce m3momssar Tepmunu mutupann B MEDLINE wmu ot
pyopuxute Ha Index Medicus).

3arnaBueTo, pe3loMETO M MMEHaTa Ha aBTOPHUTE TPsiOBa, OCBEH HA aHINIMICKHU, Ja ObJaT MpeAoCTaBeHH M Ha
OBJITapCKU C3UK.

CrpykTypara Ha opuUrHHAJHA Hay4yHa cTatus. Crarusra TpsOBa /a BKJIIOYBA: BbBEJCHHWE, LEN M 3ajadH,
MaTepuall U METOAH, PEe3yJITaTH, OOCHKIaHe, NU3BOIW/3aKiIoueHre u Ooudmuorpadus. OTOens3BaHeTO B TEKCTa Ha
HOMEpa Ha IUTHPAHUTE JINTepaTypHU W3TOYHHUITH Ja Ce TIOCTaBsA B KBaApaTHHU CKOOW W J1a € ¢ pasMepa Ha mpudTa
Ha caMus TekcT, mpumep: [1]. He ce mpuema 3a Hay9HO TOKA3aTENICTBO MPEACTABIHETO HA MaTepHajl B aOCONIOTHH
cToifHOCTH, Oe3 crarucTudecka oopadorka. HempaBuiHo e 1a ce nyOnupa eiuH U ChIM Marepuall MpeICTaBeH B
tabnuna u rpaduka. B Texcra He cienBa ga ce mosraps nudpoBara nHGOpManus rMokasaHa B Taliunara, a ga ce
Halpasy aHaIU3 Ha MHGopMarusaTa. J[ormycka ce U3MoI3BaHEeTO caMO Ha CTaHAapPTHH OOLIONPHETH ChKPAIEHUs, KaTo
HE Ce JIOITyCKaT ChKPAIICHHUS B 3aTNIABUETO H PE3IOMETO.

Tabdauuu, purypu, CHUMKH, TUATPAMH 1 IPYTH OHATIICASBAIIN MaTepHay TpsOBa fa ObJaT JaJcHN B TEKCTa U
Ha oTjelieH ¢ailr (Ha eNeKTPOHEH HOCHUTEN).

Tabnuuure TpsaOBa na ce Homepupar ¢ apabcku 1MppH, Karo ce 3amovHe OoT | B IOCIEA0BATEIHOCTTA HA
MI030BaBAaHETO UM B TeKCTa. Ta3u HoMeparus TpsiOBa aa ObJie He3aBUCHMA OT HOMepaIusiTa Ha GUrypuTe. 3ariaBueTo
Ha TabIuIara ce pasmoliara B cpejiata Haj tabnunara HarnpuMep: Tadauma Ne 1 - MexaHn4HH CBOliCTBa

[IppBaTa gyma OT HAaMMCHOBAaHHETO Ha BCsIKa KOJIOHA WIIM peXl TpsiOBa 1a 3armouyBa ¢ raBHa OykBa. Korato B
JaJieHa KOJIOHA WJIM peJl Ce M3ION3BAT CAMHWIIM Ha BETMYWHH, T TpsOBa Ja ce 3allMCBaT B cpelara Ha KOIOHATa
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110l HAUMEHOBAHHMETO Ha KOJOHHTE ChC CcBeThJ mpudT (B Si cucrema). JlaHHurte TpsiOBa ja ce HPENCTaBAT B
necHopa3Oupaema u rperieana Gpopma. M3nons3BaHeTo Ha rojieMH U CJIOKHH TaOIHIH TPpOBa 1a ce n30srea, HapuMep
4pe3 NpeCTaBsHe Ha JAaHHUTE B JIBE WM MIOBEYE MPOCTH TAOIHIIH.

Craructruecka o6padoTka:

- Jla ce onuIIe CTAaTUCTUYECKHS METOJ, 1a ce IeDHMHUPAT CTAaTUCTHYESCKUTE TEPMUHH U H3I10I3BAT OOIIOBAIIHTHH
CTaTUCTUYCCKHU CHKPAIICHUSA U CUMBOJIN. )la CC NMMOCOYM HUBOTO HA 3HAYHUMOCT,

- 3a/bJDKUTEIHO € CITa3BaHeTO Ha YCIOBHUTE 3HAIM IPH IMOITBJIBAHE Mpe)KaTra Ha TabiIuLara, a UMEHHO: TIpU
TIPOMIJIN, TIPOJICIMMMIIM M T.H. HE C€ M3I0JI3Ba TOUKA MJIM 3arleTast, a papaspelika oT eIMH 3HaK. Hamp. exun MUImoH
— 1000 000;

- LudpoBute pe3yararu Ja ce JaBaT OCBEH KaTo JepUBATH (HAIp. B IPOLICHTH) ¥ B CPEIHH CTOHHOCTH.

CTpykTypa Ha JaurtepatypeH 0030p. JluteparypHusT 0030p TpsiOBa 1a TpencTaBisBa aHAJUTHYCH IPETIIe]
Ha JIUTeparypara 1o ONpe/esieHd HayYHU TeMH CBbp3aHM C JIeHTalHara MeauiuHa. TpsOBa na Obae mpeacraBeHa
aktyanHa uHdopmanus ( 50% oT mocieqHUTe 5 TOAMHM) B JIOTMYHA MTOCIICIOBATEIIHOCT, KATO OIPEACICHN HAYYHH
Te3n TpsIOBa ja ObJIaT MOAKPENIEHH OT HayYHU JI0Ka3aTeICTBa IMTHPAHU B ChOTBETHUTE HAay4yHU craruu. Jlodpe e na
ObJaT UWTHPAHU HOBH METOIAMKH, 00eM M3CICIBaH MaTepHal Bb3 OCHOBA Ha KOWTO CE MPaBAT ChOTBETHUTE HAYYHH
n3Boxy. TpsiOBa 1a ce LUTUpAT MPOyYBaHHs 3a M IPOTHUB CHOTBETHATA TE3a, KAKTO M MHEHHETO Ha aBTopa Ha 0030pa.

[IpenoppuBaMe H3MON3BAHETO HAa NPMHIMIIMTE Ha N3pabOTBaHE HAa MeTa-aHAIU3 NPU MPEACTaBsHE HA 0030peH
Marepuall 1o orpezeseHa HayuyHa TeMa.

CtpykTypa Ha Kasyucruka. Kasyucrukara e mpeacTaBsHe Ha J00pe JOKyMEHTHPAHH, WHTCPECHH KIMHUYHU
ciryyan. Crarusita TpsiOBa Ja e o- kparka (10 3-4 crpanuim). BrBeaenuero TpsiOBa aa € mo-pa3immpeHo B CpaBHEHNE
C TOBa Ha OPUTHHAJHA HAYYHA CTATHUs, KaTto TpsaOBa na ObJie KpaThK JUTEPATypeH 0030p MO TeMaTa Ha MPeICTaBeHUs
ka3yc. He Tpsi6Ba ma ciexBa cTpykTypara Ha Hay4Ha crtatus. [IpencraBeHus KIMHHYCH Cily4dail TpsOBa Ja ciensa
KJIacH4ecKara cxeMa 3a KIMHHYHO U3CJIeBaHe U JJOKyMEHTHPAHe.

Kuuronuc

bubnuorpadusra ce M3NMCBa Ha JIATHHHLA U CJIeIBa TEKCTAa HA CTATHATA. BCcekn M3TOYHUK ce HOMepHupa
¢ apaOcka nudpa 1 ce MoJpexaa MocjaeT0BaTeTHO CIOpPeT MosiIBaTa B TeKCTa Mo (aMumiInsiTa Ha ITbPBUS aBTOD.
Ba:kno! JluTepaTypHUTE H3TOYHUIIM HA KHPUITMLA TPAOBa Ja ObJaT NPeBeACHH Ha JTaTHHHULA (HA aHIJIMHACKU €3HK), a
HaKpas ce M3MHCBAa OPUTHHAHUS €3WK Ha CTAaTHATA B KBaJApaTHHU ckoOu Hamp. [in Bulgarian]. lanaute ce odopmsat
TI0 CJIeAHUS HAuMH:

- Cratuu ot cnimcanus: OaMuiusi UMe Ha aBTOpUTE. 3arnaBue. 3arjaBue Ha CIHCAHHETO /qy)K)leCTpaHHme
CIIMCAaHUsI Ce JaBaT ChINIAaCHO Bh3mpueTute chkparieHuss B MEDLINE/, roguna; tom, (Ne...),cTpanunu:... — ...
W3znucsar ce pamunmsaTa ¥ MHAMAINTE HA ITBPBUS aBTOP M BCEKH CJIEBAI JO0 LIECTH aBTOp, a ciiell Tosa et al., ako
MMa [oBeye aBTOPU. AKO MMa UICHTH()UKAIMOHCH HOMEP 33 IIUTHPaHe MOXKE Jla CC U3IHILE B Kpasl.

IIpumep: Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl J Med.
2002;347(4):284-7.

- Knuru, monorpaduu: Asrop/u/. 3arnasue. Msicto Ha myOJMKyBaHe /rpaji/: U3aTeNICTBO; FOIMHA Ha U3/IaBaHE.
CTpaHUIM. AKO MMa PEAaKTOp TOH ce BIMCBA CIIE/ 3ar1aBUETO.

Ilpumep: Peneva M, Tzolova E, Kabakchieva R, Rashkova M. Oral embryology, histology and biology. Textbook
of Pediatric Dentistry. ed: East-West: Sofia; 2009 p. 232.

- I'maBa oT KHHMIra W CTAaTHH OT HemepHOAMYHH cOopHUIM: ABTOp/W/. 3arnaBme Ha rIaBarta. In: ABTop/m/.
3araBue Ha kHurara. IlopenHocT Ha m3maHWeTo. MACTO Ha M3IaBaHe /Tpajly/: M3NATENICTBO; TOJMHA HAa H3JaBaHE.
CTpaHuIM /0T-10/.

Ilpumep: Krasteva-Panova, A. Summary of changes in the oral cavity and subjective complaints. In: Krasteva-
Panova, A, A. Kisselova-Yaneva, B. Girova, V1. Panov, Ad. Krateva, An. Bobeva. Edited by Zahari Krastev. Oral
lesions. Sofia: Ivan Sapundziev; 2011. p. 240-248.

- Iucepramun: damunus, Me U Ipe3nMe. 3ariiaBue, clIeIBaHO OT oOsCHEHHe B cpenHu ckodu [dissertation].
I'pan, ronuna.

ITpumep: Kirov Dimitar Nikiforov, Diagnosis and prevalence of temporomandibular disorders. [dissertation].
Sofia, 2014

Ot UnTepHer:

a/ enekTpoHHa KHura — ©ammms, uMe. 3arasue. [Online]. - Cenanuiie, (€IEKTPOHHO) H3IATEICTBO, TOAMHA HA
myonukyBaHe. Available from: <mpnen ye6-agpec™> [ara Ha MOCIIEIHO MMOCEIICHIE .

Bergman, Ronald A., Adel K. Afifi, Ryosuke Miyauchi. Illustrated Encyclopedia of Human Anatomic Variation.
[Online]. — Last rev. 2006. // Anatomy atlases : A digital library of anatomy information. Curated by Ronald A. Bergman.
1995-2011. Available from: <http://www.anatomyatlases.org/AnatomicVariants/ AnatomyHP.shtm1> [25.05.2011].

0/ nHcTuTyIUOHANeH yed-callt — IIpumep: World Health Organization. Home page. 2011. Available from:
<http://www.who.int/en/> [25.05.2011].

B/ myOaukauus oninaiin — IIpumep: The International Pharmacopoeia. 4. ed. (incl. First Supplement). WHO,
2008. Available from: < http://apps.who.int/phint/en/p/about/> [25.05.2011].

CnpaBkara e n3rorBena cnopej International Committee of Medical Journal Editors (ICMJE) Recommendations
for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical Journals: Sample References.
[ToBeue moapOOHOCTH MOXKE /1a OTKPUETE HA CHOTBETHHS CalT.
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Ethical standards for research and publication

Materials and procedures used in the research must meet the established ethical criteria in
experiments with humans or animals. Patients should not be mentioned by name, initials or pho-
tographs, through which they can be identified.

Entries may not be offered in another journal during their consideration in the journal. "Prob-
lems of Dental Medicine". They should not be published at an earlier in other printed or electronic
edition. This is certified by a declaration.

The materials meet the law on copyright and related rights and those of scientific ethics.

The authors are responsible for all statements, opinions, conclusions and methods of data pres-
entation of their research in the given manuscripts.




