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Conservative Dentistry

Digital photometric analysis of mucosal wound
surfaces

Kosturkov D.", E. Aleksiev?
Au2umaseH bomomMempuyeH aHaAu3 Ha

Au2aBuyHu paHeBu noBbpxHOCMU
KocmyproB A.", E. AnekcueB?

Summary

There are various methods for assessing mucosal wound surfaces. They require mathematical
knowledge and complex calculations. Dental photography, which is entering increasingly in the
everyday dental practice, can serve as an aid for accurate photometric analysis in the course of the
healing process. The aim of the present study is to develop and test a digital method for determining
from a photograph the metric characteristics of mucosal wound surfaces - length, width, perimeter,
area. The obtained results show that the proposed methodology is suitable for analysis and
evaluation of the metric characteristics of mucosal wounds in the pre- and postoperative period.

Keywords: mucosal lesions, wounds, dental photography, photometric analysis

Pe3ziome

Crvwecmaysam paznuyHu Memoou 3a OYeHKA Ha TUeasuytu panesu nogvpxHocmu. Te usuckeam
Mamemamu4ecKu NOZHAHUA U CLONCHU uzducienus. [lenmannama gpomoepagus, Koamo Hagiu3a
8ce nogeue 6 exHceOHe8HAMa OeHMAIHA NPAKMUKA, MOJHCe 0 CYHCU KAMO NOMOWHO CPeOCmeEo 3d
npeyusex homomempuier aHaius 8 Xo0a Ha jevebnus npoyec. Llenma na nacmoswomo uzcieo-
8awne e 0a ce paspabomu u anpooupa oucumaien Memoo 3a onpeoeisne no POMoOCHUMKA HA Meni-
PUYHU XAPAKMEPUCTNUKYU HA TULABUYHU DAHEBU NOBLPXHOCU — ObJINCUHA, WUPUHA, NePUMEMDD,
naow. Ionyuenume pe3ynmamu noxazeam, ue NPeodioNceHama om HAc MemoouKa e no0Xo0saua 3a
AManu3 U OYeHKa Ha MempudHume XapaKkmepucmuKky Ha JueaeuyHy panu 6 npe u NoCmonepamus-
HUsL Nepuoo.

Knrouosu oymu: nueasuunu ne3uu, panu, OeHmanua pomozpaghus, homomempuier aHaiu3z

' Assistant Professor, Department of Conservative Dentristry, ' Acucrenrt, Kareapa Koncepsarusro 3n00meuenue, Daxynrer
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2 Associate Professor, Department of Dental Oral and 2 Jlouent, Karenpa Opanxa u Jluneso-YentoctHa Xupyprusi,
Maxillofacial Surgery, Faculty of Dental Medicine, Medical ®dakynTer 1o AeHTaNHa MEAUIMHA, MeTUIUHCKH YHUBEPCH-

University -Sofia tetT - Codust
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Introduction

Clinical analysis and evaluation of mucosal
wound surfaces in various volumes of surgical
interventions is a specialized area of clinical
practice, which involves doctors, nurses, ther-
apists and professionals from other fields. The
choice of treatment methods and treatment plan,
assessment and monitoring of the operative and
postoperative period are related to the initial
documentation of the lesions and the subsequent
monitoring of the development of the surgical
wound surfaces. It is realized not only by regis-
tering the topographic characteristic, but also by
determining the metric colorimetric character-
istics, which provides valuable information for
the clinician [1].

The wound healing process is associated
with a sequence of reparative processes that
begin after the injury occurs and end when the
wound surface closes and the tissues reorganize.
The first event in the cascade of reactions in the
healing process is clotting. Then the vascular
response, inflammation, later the formation of a
scar and in parallel with it - the phase of healing
of the epithelium and the phase of contraction.

Tracking these postoperative periods over
time provides information about the progress of
the healing process. Some of the main criteria
by which the wounds described in the literature
are evaluated are: location, stage, presence of
necrosis, exudate and pain, color, characteristics
of the edges and adjacent tissues, volume char-
acteristics (shape, length, width, depth), indura-
tion , tunneling, undermining, odor [2].

Measuring the size of the wound and com-
paring them over time is one of the main ways
to track and predict the period for the healing
process. There are various methods for measur-
ing wound surfaces, which are described below
[3,4,5,6].

Method with the greatest length and
width: in this method the greatest length and

the greatest width of the wound are measured by
the diameter - from one edge to the other. Due
to the irregular shape of the wound, its area can
be calculated by a specific complex calculation
(4,5, 6].

Clock method: in this method the face of
the clock is used to direct the measurement. The
reference position from 12:00 is relative to the
head of the body. In this way, measurements are
obtained from 12:00 to 6:00 and from 9:00 to
3:00 [4, 5, 6].

Combination method (combining the larg-
est length and width with the clock method):
in this method the maximum length and width
that is perpendicular to the length are multiplied
to obtain the surface area [4, 5, 6] .

Photodocumentation: photos can be taken
to document wound healing. However, photo-
graphs cannot accurately convey the size of the
wound unless a ruler is placed on the wound.
Most clinicians use photographs as an adjunct
to measurement [4, 5, 6].

Wound Tracking: Use a marker or pen to
trace the contour of the wound directly on a ster-
ile clear sheet or film. Then it is simple to com-
pare one measurement with another. However,
it can be difficult to determine where the wound
boundaries are, which makes this method less
reliable and accurate [4, 5, 6].

The assessment of metric characteristics is
important not only to determine the course of
the healing process, but also supports research.
At present, the methods for analysis of skin and
mucosal wound surfaces are associated with
manual measurement by various measuring
devices and mathematical calculations. This
creates preconditions for subjectivism and errors
in the obtained results. It also requires valuable
clinical time [7, 8].

The application of digital technologies could
eliminate the problem of subjectivism and
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errors in calculating the metric characteristics
of wound surfaces. This can be done by
creating a standardized methodology for digital
photometric analysis of skin and mucosal lesions
and postoperative wound surfaces. Photographs
provide a visual recording that helps the
clinician make decisions about operative and
postoperative measures and that provides an
opportunity to track and evaluate the recovery
period. The standardization of the photographed
wound surfaces is extremely important. It
has been discussed by several organizations
that have opinions on this issue - NPUAP,
Wound Ostomy, Continence Society, American
Professional Wound Care Association [9, 10,
11, 12].

Aim

To develop and test a digital method
for determining by photograph the metric
characteristics of mucosal wound surfaces -
length, width, perimeter, area.

Material and methods

Material:

For the realization of the aim a highly
specialized photographic technique is used:

1. DSLR: Nikon D600

2. Lenses: Nikon AF-S VR 105mm f/ 2.8G
IF-ED Micro lens

3. Flash: Nissin macro ring flash

Photographs of 30 cases of patients with mu-
cosal wound surfaces were used.

Criteria for inclusion in the study:

- Area of localization - mucous membranes
of the oral cavity;

- Areas without previous operative
intervention;

- Wound defects obtained after removal of
pathological mucosal lesions;

Methods:

Specialized photographic equipment
and software were used to perform digital
photographic analysis for medical purposes.
Photographs are taken by following the rules
of image isometry. The camera lens should be
perpendicular to the captured surface. There is
a measuring line in the photo. The line should
be in the same plane as the wound. All photos
are color-calibrated by specifically adjusting the
camera‘s white balance to the color temperature
of the light source being used (5500K when
using a ring flash). Wound surfaces were
analyzed manually using a line.

If it is not possible to follow the rule of
isometricity through direct photography when
photographing the mucosal wounds, then the
photos are taken with special photographic
mirrors. In this way, by capturing the reflected
image on the wound surface, the requirement
for image standardization will be met.

Photo documentation is done on the Ist
day, 7th day, 21st day and 60th day. A digital
photometric analysis of the wound surfaces
was performed on the photographs. Manual and
digital measurements were compared to verify
the accuracy of the new digital methodologies.

Determining the linear characteristics of a
photograph:

In the photo is marked one centimeter of the
measuring line present in the frame. It is then
checked by the software how many pixels are
contained in one centimeter (the marked area)
(Fig. 1 a). Then an individual measurement
scale is set (Fig. 1 b). This is done by recording
the number of pixels that correspond to 10
mm. Then the boundaries of the wound surface
are marked with the pen tool (Fig. 1 c). The
measurements are then recorded using the
measuring instruments (Fig. 1 d). Different
results are displayed on the screen. Length and
width; area and perimeter are recorded (Fig. 1
e). The calculations are obtained automatically
and are accurate to 0.01 mm.
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Figure Ne 1. Method for determining the linear characteristics of mucosal wound surfaces:
a) determination of the number of pixels in 1 cm,; b) setting a measurement scale; c¢) marking the
boundaries of the wound surface; d) recording the measurement; e) results obtained

b)

Measurement Scale

Presets: Custom

Pixel Length:

Logical Length:

The same characteristics are measured
manually by the classical methods (with a
measuring line - measurement of sections and
calculations). The results of the two methods
are compared - the tested new digital method
and the classical method.

The obtained results were statistically
processed using IBM Statistics SPSS v.19
software.

Logical Units:

®

Sat Measurem
‘Sesect Data Po
Record Measuremants

Rular Tool
Coaunt Tool

Flace Scabe Marker...

Ares Perimeater Circularity Height Width
62260004 34280747 08685373  13,0035923 7651934

Results

From the conducted researches we received
the following results, which are presented in
two tables below.

Table Ne 1 shows the measurements for
length and width of mucosal wound surfaces
in all periods of examination by digital and
manual measurement.

Table Ne 1. Mean values of length and width of mucosal wound surfaces during the different examination

periods, measured digitally and manually

Vol. 46 « 2020/1
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It can be seen that there is no statistically
significant difference between the results
obtained for measuring the length and width
of the mucosal wound surface (p> 0.05)
during all periods of the examination by both

methods (digital and manual).

The following table Ne 2 shows the obtained
values for perimeter and area of mucosal wound
surfaces in all periods of examination by digital
and manual measurement.

Table Ne 2. Mean values of perimeter and area of mucosal wound surfaces during the different periods of

examination, measured digitally and manually

Measured Length (cm) Width (cm)
value
Way of Day 1 Day 7 Day 1 Day 7 Day 1 Day 7 Day 1 Day 7
measuremen
Digitally (a) | 4,52+0,68 (3,12 +0,23| 0,55+0,11 0+0 |2,08+0,67(1,45+0,23{0,25+0,12| 0«0
Manually (b) | 4,5+0,8 | 3,2+0,3 | 0,6 £0,22 0£0 2+09 [1,5+0,36|0,3+0,21 0£0
t =376t =005|t =0,12]| t = t =101 |t =121 |t =1,52| t =
t-test (ab) ~° @ab) 2 (ab) -2 (a,b) @ab) (ab) (ab) 2 (a,b)
P any =015 | P 098 [ P ,,=0.95 | P~ w076 | P (,,=0.79 | p ,,=0.66 o

M d
easvl;f,e Perimeter (cm) Area (cm?)
Way of
measuremen Day 1 L Day 1 Day 7 Day 1 Day 7 Day 1 Day 7
Digitally (a) | 13,2+ 1,32 | 9,14+0,49 | 1,6+0,23 0 9,4+1,36 | 4,52+0,48 | 0,37+0,23 0
Manually (b) | 13+1,63 | 9,4+0,62 | 1,8+0,51 0 9+1,82 4,8+0,72 | 0,18+0,41 0
t =013 |t =099 [t =155t =0 |t =105 |t =134 |t =134 |t =
t-test (ab) 2 (ab) 2 (ab) (a,b) (ab) 2 (ab) (ab) (a,b)
s P =093 | Py=0.87 | P y=0.69 [ p =0 | p,, =022 | p =046 | p . =0.82 | p =

The results show that there is no statistical-
ly significant differences between the perime-
ter and area of the mucosal wound surface (p>
0.05) during all study periods.

Discussion

Determining the metric characteristics of
mucosal wound surfaces is realized much more
accurately and objectively through digital tech-
nologies. At the moment, the photographs serve
only to document the cases, which is undoubt-
edly extremely important. The methodology
tested by us allows photographic tracking to
be objectified and standardized, which is an
important contribution to both clinical and re-
search activities related to the monitoring and
analysis of wound surfaces and their healing
process. Digital measurements give results with
much greater accuracy and lack of subjectivity.
Their application is easier and will involve less
than valuable clinical time [13,14].

Very often one of the main reasons for the
lack of analysis of mucosal wounds is their lo-
cation and the associated difficult measurement
of linear characteristics. In some areas of the
oral cavity, it is impossible to place a measuring
line within the lesion, and in other cases, when
this is possible, measurements are very diffi-
cult. All this creates a number of prerequisites
for errors and lack of accuracy. In the method
developed by us, the measuring line must be
placed next to the wound, which is very easy.
Then an analysis of all parameters is made on a

photograph, which in turn excludes the subjec-
tive factor and the possibility of incorrect mea-
surement. The imaging of wounds in the most
difficult to access areas takes place through a
photographic mirror, which in practice facili-
tates access and visibility to the area. For this
reason, in some cases, the photographic method
for assessing mucosal wounds and lesions is the
only option for monitoring and analysis of the
postoperative process.

According to a number of authors, documen-
tation is an extremely important component of
wound assessment and must be performed very
precisely, thoroughly, accurately and neatly, in
accordance with certain reproducibility require-
ments. Consistency and accuracy in measuring
wound surfaces is important for determining
changes over time and for comparing the ef-
fectiveness of different treatment methods and
tools. Uniformity of all measurements is possi-
ble when a single photometric analysis proto-
col is developed that is uniformly reproducible
each time [15]. The method we developed of-
fers exactly that.

According to some authors, clinicians need
to undergo appropriate training to be able to
follow protocols for assessing and analyzing
lesions and wounds pre- and postoperatively.
This process applies to both classical and pho-
tographic evaluation methods. Also, some au-
thors report that using the wrong photography
technique can lead to wrong results. For this
reason, they have proposed a number of rules to
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be followed in order to achieve maximum mea-
surement accuracy [10, 11, 12].

We have fully complied with these rules and
have even developed some additional measures
to ensure the accuracy of the research (taking
a mirror image in hard-to-reach areas). This
guarantees the reliability and accuracy of our
research.

Through our research, we confirm the ben-
efits established by some authors related to the
use of digital photography and specialized soft-
ware in the evaluation of pre- and postopera-
tive surgical interventions. According to these
teams, standardized photographic protocol
could use software to very accurately determine
the length and width of wounds [16, 17]. They
do not offer a solution to this problem. In this
regard, we have developed and tested the meth-
odology for photometric and software analysis
and tracking of wounds over time.

Proper assessment of wound parameters pro-
vides clinicians with the information they need
to make decisions related to specific strategies
for appropriate interventions, management, and
care. Technology will continue to help clini-
cians with documentation. Unless standardized
techniques and protocols are followed, wound
imaging may interfere rather than aid in treat-
ment decisions. Digital methods are undoubt-
edly the future. This progress, combined with
the use of photomedicine, ensures that the fu-
ture of wound assessment and documentation
is promising.

Conclusion

The new digital method developed by us
for photometric analysis of mucosal wounds is
precise with accuracy of 0,01 mm and often is
the only option. It can be used to monitor the
healing process of mucosal wounds and to pre-
dict the outcome of treatment. In addition, the
digital method allows new scientific develop-
ments in the field, thanks to high precision and
easy application.
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Sleep bruxism in children - symptoms, sleep

features, risk factors and treatment
(Literature review)

Dimitrova M.", M. Georgieva?

HoweH 6pyKcusbM npu geua — CUMNMOMU,
0cob6eHOCMU Ha CbHA, puckoBu hakmopu u

AeveHue
(AumepamypeH o0b630p)

AumumpoBa M.!, M. TeopaueBa?

Summary

Bruxism in children is a common condition that can lead to tooth wear, orofacial symptoms,
headache, temporomandibular dysfunction and more. Its diagnosis is not always easy, and accord-
ing to the way it is made, bruxism can be classified as “possible”, “probable” or “certain”, and
according to its etiology - primary or secondary. The polysomnographic examination is the most
accurate and certain way to diagnose bruxism.

Sleep bruxism is in many cases associated with other parasomnias, snoring, respiratory prob-
lems during sleep (sleep apnea), restless legs syndrome, etc., all of which are causes of poor sleep.
In other cases, a link has been found between bruxism and adenotonsillar hypertrophy, allergies,
gastro-oesophageal reflux. However, bruxism is largely directly related to the psycho-emotional
state of the child and some psychological disorders such as attention deficit hyperactivity disorder.

Due to its multifactorial nature and unclear etiology, the treatment of bruxism may include
multidisciplinary approach - drug therapy, psychological assistance, treatment of accompanying
general disease and etc. As for the local oral treatment — we can use occlusal splints, myofunctional
devices and the loss of teeth structures can be restored with the methods of conservative dentistry.

Key words: bruxism, psychological disorders, tooth wear, sleep apnea, myofunctional devices.

Pe3ziome

bpyxcuzsmvm npu deya e uecmo cpewjano cocmosnue, Koemo modice 0a 008ede 00 350HO UZMPU-
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npobiemu no 8peme Ha CoH (CbHHA anHes), CUHOPOM HA HECNOKOUHUME KpaKa u Op., Kamo 6CUYKu
me3u CbCMOSAHUS Ca NPUYUHA 30 HENBIHOYeHeH CbH. B opyeu ciyuau ce omkpuga 8pwv3ka mexcoy
OPYKCU3bM U A0EHOMOH3ULAPHA Xunepmpoghus, arepeuu, cacmpo-esoghazeanen peghnykc. Bonpexu
Moea OPyKCUsMbm 00 20AAMA CMeNneH UMA NPAKA 8PB3KA C NCUXO-eMOYUOHATHOMO CbCMOsSHUE HA
0ememo u HAKOU NCUXONOSUUHU CMYUJeHUs Kamo XUnepKuHemu4Ho pazcmpoucmeo ¢ HapyuieHue

HA 6HUMAHUemo.

Ilopaou nezoéama MynmughaxmopHocm u Heu3saCHeHa HANBIHO eMUONOo2Us, JledeHuemo Ha
OpyKcuzma, moogice 0a 6KII0YEA MYTMUOUCYUNTUHADHU MEMOOU — MEOUKAMEHMO3HA Mepanusl, NCu-
XONOo2UYHA NOMOW, ledeHue Ha NpUopyxHcasawo oouo sadonasane u op. LLlo ce omnacs do noxan-
HOMO 0poghayuanno ieyenue — u3noN38am ce OKAV3AIHU WUHU, MUOGDYHKYUOHAIHU anapamu, da
3aeybenume mebpoOu CMPYKMypu Mo2am 0a ce 6b3CMaH08am ¢ Memooume Ha KOHCEPEAMUEHOMO

3vboneyenue.

Knwuoeu oymu: OpyKkcuzvm, nCUxono2uyHu cmyujenus, 30H0 u3mpusane, CoHHA anHes, Mu-

oghynkyuonannu anapamu.

Introduction

Bruxism is a recurrent jaw-muscle activity
characterized by clenching, grinding and/or pres-
sure on the teeth, as well as pushing the lower
jaw forward [1]. This condition is common in
children and has its own specifics regarding the
dynamics of dental development in childhood.
Bruxism is divided into two different categories
based on 24 hours circadian cycle, depending on
when it occurs: sleep bruxism and awake brux-
ism [1]. Sleep bruxism or nocturnal bruxism is a
common condition in children with a prevalence
of up to 40%, with a predominance in boys [2, 3].

Sleep bruxism is established on the basis of
the presence of regular or frequent sounds of
grinding with teeth during sleep, in combination
with some clinical findings, such as: non-phys-
iological tooth wear, transient pain or fatigue in
the masticatory muscles, headache, stiftness in
the jaw after waking up. This condition can be
diagnosed according to the above criteria, but
the gold standard for diagnosing sleep bruxism
is polysomnography (PSG) [4].

Bruxism is considered a multifactorial
parafunction with a complex and controversial
etiology. This condition is thought to be regu-
lated primarily by the central nervous system,
not the peripheral [5]. Emotional factors, high
levels of anxiety and stress [6], as well as other
factors such as harmful oral habits [7], genet-
ic predisposition [8] play a role in the onset of
bruxism. According to the literature, risk factors
for bruxism are also snoring, mouth breathing,
restless sleep, insufficient sleep [9, 10]. In addi-

tion, bruxism in children is also associated with
behavioral problems such as hyperactivity, at-
tention deficit, drowsiness, and poor school per-
formance [11, 12].

Classification of bruxism

Sleep bruxism can be classified according to
its etiology into two different categories - pri-
mary (idiopathic) nocturnal bruxism, in which
there is no specific cause associated with a so-
cio-psychological or medical condition, and
secondary nocturnal bruxism, which is associ-
ated with a socio-psychological or medical con-
dition. These conditions may include movement
or sleep disturbances, including restless leg
syndrome and rhythmic movement disturbanc-
es such as head throbbing, disturbed breathing
during sleep due to upper airway resistance, or
apnea - hypopnea, neurological or psychiatric
conditions, related to medication [13].

Another recently developed classification,
result of a consensus adopted by an internation-
al group of experts, uses a new diagnostic scale
for both clinical and research purposes. The
authors categorize sleep and/or awake bruxism
using the terms “possible”, “probable” or “defi-
nite”. Possible bruxism is based on anamnestic
data from a survey and/or the anamnestic part
of a clinical examination, probable bruxism is
complemented by a clinical examination, and
definite bruxism includes a polysomnographic
recording [14].

Orofacial symptoms of bruxism

Bruxism can affect a wide range of oral and
facial structures. Signs and symptoms of sleep
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bruxism may include: pain in the masseters and
temporal areas, temporomandibular dysfunc-
tion (TMD), thickening of the linea albuginea
in the oral buccal mucosa, tooth impressions on
the tongue, and tooth wear [15]. Some harmful
habits, such as prolonged gum chewing, nail bit-
ing and chewing pens/pencils, are in some cases
also associated with bruxism [2].

Nocturnal bruxism can be considered a prob-
able cause of tension-type headaches when the
patient wakes up with facial and/or temporal pain
that decreases as the day progresses. Patients re-
port waking up at night with pain and tension
in the facial and cranial areas after prolonged
episodes of bruxism [13]. Myalgia is most com-
monly reported on waking in the morning, but
myofascial chewing pain increases as the day
progresses. Orofacial symptoms associated with
the TMJ such as limited opening, TMJ sounds,
arthralgia may be present as concomitant with
bruxism [11]. Muscle pain (myalgia) and symp-
toms of dysfunction associated with nocturnal
bruxism may also be the result of other comor-
bidities that need to be differentiated [13].

The consequences of bruxism on the orofacial
structures have also been studied by bulgarian
authors [16]. A 2017 study found that patients
with bruxism present some speech difficulties
[17]. The influence of bruxism in our country
has been studied most often in adult patients.

Another finding that is common in patients
with bruxism is tooth wear. Tooth wear is a phys-
iological process of loss of tooth structures result
from the action of masticatory forces and time.
When it is a consequence of parafunction, diges-
tive problems, nonbacterial chemicals, etc., we
reffer to it as pathological tooth wear [18]. It is
important to detect this problem on time and to
establish its etiology, in order to prevent subse-
quent pathological tooth wear through appropri-
ate prevention and treatment measures. Dimova
M. examined the occlusal contacts in adult pa-
tients with bruxism and found that there is an
uneven distribution of occlusal forces and articu-
latory blockages, which should be taken into ac-
count in the treatment of these patients [19].

Sleeping and sleep bruxism in children

Sleep is essential for the development of the
child. Sleep disorders often accompany brux-

ism in childhood. They incude parasomnias like
sleep walking and talking, nocturnal enuresis,
restless leg syndrome, breathing disorders dur-
ing sleep [10, 13, 20]. Some studies have found
a link between snoring and sleep bruxism, as
well as a correlation between nightmares and
sleep bruxism [11]. Often sleep disorders and
snoring are due to sleep apnea, which accom-
panies bruxism in most of the cases [21]. Ohay-
on et al. found that among sleep-related symp-
toms and disorders, obstructive sleep apnea is
the greatest risk factor for teeth grinding [22].
On the other hand adenotonsillar hyperthrophy
is the most common cause of obstructive sleep
apnea syndrome in children [23].

Some clinical observations and studies pro-
vide us with indirect evidence of an association
between nocturnal bruxism and sleep-disordered
breathing [24, 25]. Bruxism has been found to be
significantly more prevalent in children with ton-
sillar hypertrophy and there is a significant reduc-
tion in bruxism after adenotonsillectomy [25].

Psychosomatic risk factors for bruxism in
children

The exact pathophysiology of bruxism is un-
clear. Two groups of etiological factors can be
identified - peripheral (morphological) factors
and central (pathophysiological and psycholog-
ical) factors. Of the emotional characteristics,
anxiety is often associated with bruxism [2, 6].
Peripheral morphological factors, such as occlu-
sal discrepancies, are thought to play a negligi-
ble role. It has been suggested that hyper- and
hypodopaminergic conditions may be important
risk factors for bruxism [26]. Attention defi-
cit hyperkinetic disorder (ADHD) in children
is the most common disorder in the develop-
ment of the nervous system in children and is
characterized by distraction, hyperactivity and
impulsivity. Deficiencies in the function of the
frontal lobe, dysfunction of the frontosubcorti-
cal pathways and imbalance in the dopaminer-
gic and noradrenergic systems contribute to the
pathophysiology of ADHD [27]. A number of
studies have shown a link between ADHD and
the presence of awake and/or sleep bruxism
[28, 29]. A study by Ghanizadeh demonstrated
a link between oppositional defiant disorder in
children, ADHD and bruxism, and maternal de-
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pression [30].

Other studies have shown that children and
adults who report grinding of teeth on their
own are more anxious, aggressive and hyper-
active [22]. It has been found that the electro-
myographic activity of the masseters increases
during sleep after days of emotional or physical
stress, but these results are contradictory. There
is evidence that patients with sleep bruxism
have increased jaw motor activity in response to
life stressors. [13]

Other risk factors associated with bruxism

Nocturnal bruxism is more common in chil-
dren with allergies. This fact can be proved not
only by the anamnesis, but also by the ulcera-
tions and grooves of the buccal mucosa in the
retro molar area, which are often observed in
these children, bilaterally. In addition, the sur-
faces of molars, canines, and even incisors often
show signs of occlusal wear [31].

A study found three times higher incidence of
bruxism in allergic children than in non-allergic
children. Allergies can certainly play a role in
sleep bruxism and this can be demonstrated dur-
ing exacerbations of perennial allergic rhinitis,
asthma attacks, upper respiratory tract infections,
and excessive exposure to pollen, mold, dust, and
animals, which cause more frequent teeth grind-
ing [31]. Children with asthma were found to be
20% more likely to have bruxism than the control
group [32]. Some parents associate exacerbation
of bruxism with ingestion of certain foods with
high allergenic potential. With proper treatment
of allergies, bruxism is significantly reduced or
completely disappears [31].

Treatment of bruxism in children

The treatment of bruxism in children should
be consistent to childhood, which is character-
ized by periods of growth and development of
the jaws, changing from temporary to perma-
nent dentition. In the literature, several differ-
ent therapies are offered for the treatment of
bruxism - monotherapy or in combination. We
could group them as local, systemic and addi-
tional psychological methods of treatment. Lo-
cal methods are through obturation, orthodontic
treatment and prevention of bad habits, occlusal
articulation and occlusal splints [33].

Methods of systemic treatment are also used

[34], as well as psychological techniques with
counseling and/or psychotherapy to influence
emotional factors that have been shown to be
a risk for developing bruxism. Additional treat-
ments include physical therapy and acupunc-
ture [33]. Studies have shown that homeomatic
remedies have been used successfully for sleep
bruxism [35].

Occlusal acrylic or silicone splints are most
commonly used in the treatment of bruxism, as
they are removable and easy to handle and do
not impede the growth of teeth and jaws in chil-
dren [10]. The silicone occlusal splint has been
shown to be effective in controlling bruxism and
can be used in children as a controlled treatment
method [33].

Recently, myofunctional devices have been
used in dentistry to treat sleep disorders (ob-
structive sleep apnea, sleep-disordered breath-
ing, bruxism, snoring, temporomandibular dis-
orders, etc.) [36]. The devices are pre-made,
especially for children, quick and easy to use,
have a soft texture, which makes them comfort-
able for children and allow growth and devel-
opment without restricting the jaw. They act in
a complex way on the orofacial structures and
according to the individual case, we can choose
the most suitable device [37]. In a study by Kar-
akis et. al it has been found that treatment with
such a soft pre-made splint, for a period of 6
weeks, leads to a decrease in the clenching force
of the jaws, compared to the initial force as well
as a prophylactic effect on tooth wear [38].

This series of functional intraoral devices are
designed to treat with a myofunctional approach
rather than a mechanical one. This is done by
correcting the position of the lower jaw, correct-
ing the position of the tongue and providing bet-
ter breathing, as well as preventing subsequent
wear of the tooth surfaces by means of an occlu-
sal surface of the splint itself, which protects the
teeth [37].

The treatment of tooth wear due to bruxism
should begin with the treatment of the cause,
and then continue with conservative restorative
therapy if necessary.

Conclusion:

Bruxism is considered a multifactorial
parafunction with a complex and controversial
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etiology. This condition is regulated mainly by
the central nervous system, not the peripheral,
and is associated with emotional factors, high
levels of anxiety and stress. Some harmful oral
habits, malocclusions and improper occlusal
relationships and genetic predisposition also
play a role in the onset of bruxism. In addition,
bruxism in children is also associated with be-
havioral problems such as hyperactivity, atten-
tion deficit, drowsiness, and poor school perfor-
mance.

As a result of bruxism, there is an irreversi-
ble loss of tooth surface, also called tooth wear.
This process can also be the result of the influ-
ence of other factors, related to non-bacterial
chemicals or mechanical processes on the hard
tooth structures.

There are different approaches to the treat-
ment of bruxism with different success rates
- through psychological and behavioral tech-
niques, conservative restoration of tooth sur-
faces, drug therapy, therapy with individual or
universal dental splints.

This publication is part of a study funded
by the GRANT 2020 project (contract Ne 109 /
24.06.2020, project Ne 8334 / 20.11.2019) and
the authors thank the Council of Medical Sci-
ence at MU - Sofia.
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Parents' awareness of homeopathic medicines
and their influence on oral health

Pomakova A.", N. Gateva?, Kr. Hristov®

HdopMupaHocm Ha pogumeAume OMHOCHO
XoMmeonamu4vyHume AekapcmBa u BAuaHuemo
um Bbpxy oparHOMoO 3gpabe

NMomakoBa A', TameBa H?, XpucmoB Kp?

Introduction. Homeopathy is one of the most popular forms of complementary and alternative
medicine in modern times. The trend of increasing the use of both prescription and over-the-
counter medication tends to put children at risk of drug-related caries and should be considered a

public dental problem.

Objectives. To assess parents' awareness of the negative effect of homeopathic medicines (HM)
on the dental health of children, which result from the simple sugars contained in HM and the

frequent intake during childhood.

Materials and methods. The study included 396 parents after a survey among 600 participants.
A questionnaire with 41 questions was handed out to parents personally. It was a part of the
medical history taken during the clinical study of the children of these parents. Results. More than
half of the parents are not aware of the presence of sugars in HM. In many cases their children
also do not apply oral hygiene procedures after intake of such medicines. 27,3% of parents are not

informed that frequently used medicines actually belong to homeopathy.

Conclusions: Many parents prefer homeopathic medicines for treatment of their children but
are not aware of the negative effects these medicines could have on their dental health. This
identifies the need for more education among them.

Key words: homeopathy, dental health, homeopathic medicines, sugar content

Introduction

Homeopathy is one of the most popular
forms of complementary and alternative medi-
cine (CAM) in modern times [1, 2]. It is a holis-
tic method of treatment based on a broader view
of human health, causes of the disease, and its
individual manifestations [3].

Homeopathy is well perceived by parents
and children as medications are widely avail-
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able as over the counter medications, they are
cheap and prescribed for acute and chronic con-
ditions [4]. Homeopathic medicines (HM) are
easily accepted by children. The reasons are:
1) they are usually in the form of sweet-tasting
pellets, powders or liquids [4]; 2) they are dis-
solved in the mouth without chewing [1, 2] ; 3)
are made from natural extracts, are not toxic and
have no potential side effects [4].

Acucrent, Karenpa Jlercka nenranHa meauuuna, QakynTeT 1o
JIeHTaIIHA MEINIMHA, MeMIIHCKN yHUBEpCUTeT — BapHa
JHouent, Karenpa Jlercka nenrtanxa memuimna, Dakynrer 1o
JeHTallHa MeAuuHa, MemunuHckn yauBepenteT — Codus
Acucrent, Karenpa Jlercka nenranHa meauuuna, QakynTeT 1o
JeHTallHa MeAuuHa, MemuuuHckn yauBepenteT — Codus




20 PROBLEMS OF DENTAL MEDICINE

Vol. 46 « 2020/1

In the literature, however, the assessment of
the effect of the use of HM includes only the
effect on general health, with no assessment of
their local effect on the oral cavity structures [5].
Homeopathic medicines contain sugars [4]. For
this reason, their sugar content, similar to that in
conventional medications (CM), can also affect
dental health. Unlike sugar in pediatric drugs,
according to some authors, sugar in HM can-
not be defined exactly as "hidden sugar." It is
rather "ignored," "missed," which is particularly
risky by children who are chronically ill. They
have a higher sugar load and may be at a higher
risk of developing caries from an early age. Five
pellets, taken 4 times a day, contain a total of 1
gram of sugar [6].

Homeopathic medicines also have specific
rules for administration [1, 4]. They are pre-
scribed with frequent intake - usually 3-4 times
a day, and sometimes once every two hours,
at bedtime and usually, especially in children,
left to dissolve in the mouth [4]. Their intake
is desirable to be at least 15 minutes before or
couple of hours after meals. When homeopath-
ic treatment is being applied, it is forbidden to
use certain substances such as peppermint, cam-
phor, perfume, etc., and toothpastes should not
contain fluorides [1].

Children are more susceptible to recurring
colds and therefore many parents prefer HM to
conventional medications due to the absence of
side effects [4]. In many families homeopathy is
a treatment choice in case of recurrent illnesses
and / or chronic ones (colds, runny nose, diar-
rhea, asthma, nausea and vomiting, headache,
mucosal inflammation, colic in babies, etc.). Al-
though some parents are aware of the sweetness
and taste of homeopathic medicines, they do not
pay attention to the possible effects these sweet
HM can have on the dental health of their chil-
dren [4].

The trend of increasing the use of both pre-
scription and over-the-counter medication tends
to put children at risk of drug-related caries
and should be considered a public dental prob-
lem [4].

This also determined the purpose of our re-
search - to assess parents' knowledge of HM
and their role in dental health related to sugars
in them.

Material and methods

The study included 396 parents after a sur-
vey among 600 participants. All participants
were randomly selected, and the final selection
was based on the treatment used by their chil-
dren. The answers of the participants with fre-
quently and infrequently ill children who are
using homeopathic treatment (alone or mixed
- in combination with conventional) were ana-
lyzed. Defined as often ill, according to mod-
ern medical standards, are children who are
ill more than 4 times a year. A questionnaire
was created for the purposes of the survey. It
contained 41 questions, with a choice among
several answers. The questionnaire was a part
of the medical history taken during the clinical
study of the children of these parents. Ques-
tionnaires are handed out to parents personally
with instructions for filling in.

Questions from the questionnaire are intend-
ed to identify: parents' preference for the type
of treatment applied to their children - homeo-
pathic or mixed; type of homeopathy - classic
or symptomatic; type of preparation - drops,
tablets, syrup; the intake scheme of HM; the
initial age and the reason for choosing home-
opathic treatment; their awareness of the con-
tent of sugars in medications (conventional and
homeopathic). The questionnaire also includes
questions that allow the assessment of other ad-
ditional behavioral factors relevant to the assess-
ment of the risk of developing a carious process
in the child. These are related to the frequency,
type and means of oral hygiene, frequency and
reason for dental visits, diet, and more. Before
taking the questionnaire, each parent signed an
informed consent about the use of answers for
the purposes of this survey.

The results were subjected to a descriptive
statistical analysis (SPSS 2017) and summa-
rized in order to show the percentage ratios of
the answers for each question.
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Results:

Among all 396 respondents 170 parents
(28.3%) use only HM and 226 (37.7%) use
mixed treatment - conventional and homeopath-
ic. The results are presented in Diagram 1.

B Homeopathic medicines

B Mixed medication
Conventional and oher medicines

Diagram 1. Distribution of the children de-
pending on the medication used, according to
the respondents’ answers.

Of all 396 children using HM, 254 (64.1%)
use symptomatic ("Boiron") homeopathy, 53
(13.4%) use classical and 89 (22.5%) combine
classic with symptomatic homeopathy.

Of all 396 patients using HM, 284 take single
doses between the main meals and only 1 of the
patients at bedtime (Diagram 2).

28.00%
0.30%

m Between main meals ® At bedtime Other

Diagram 2. Distribution of the intake scheme
of HM by children.

Of all the 396 children taking HM, 98
(24.7%) use an anti-viral homeopathic drug to
increase immunity; 81 (20.5%) - homeopathic
cough syrup; 87 (22.0%) - a homeopathic an-

ti-inflammatory drug that is also commonly used
for tooth eruption. The remaining 130 children
use a variety of homeopathic medicines belong-
ing to classical and/or "Boiron" homeopathy.

Out of a total of 396 parents who use HM in
their children, 216 (54.5%) do not know about
the presence of sugars in HM.

The results of assessing parents' knowledge
of the presence of sugars in the HM and the ap-
plication of some kind of hygiene procedures
after their use are presented in Table 1.

Table 1. Parents' knowledge of the presence
of sugars in HM and application of oral hygiene
after their use.

Oral Sugars in HM

hygiene Yes No Total

Yes | 32(8,0%) | 29(7.3%) | 61 (154%)
No | 148 (37,4%) | 187 (47,2%) | 335 (84,6%)
Total | 180 (45,4%) | 216 (54,5%) | 396 (100%)

Out of all the parents who took part in the
survey, 148 (37.4%) are aware of the presence
of sugars in HM but do not require their chil-
dren to apply some kind of oral hygiene after the
intake. Nearly half of the respondents who ap-
ply HM by their children - 47.2%, do not know
about the presence of sugars in HM, and their
children also do not apply oral hygiene proce-
dures after their intake (Table 1).

Table 2. Restriction of the use of fluoride
toothpastes in children using only HM.

Restriction Frequently ill child

of the use Total
of fluoride Yes No
toothpaste

Yes 34 (8,6%) | 10(2,5%) | 44 (11,1%)

No  |265(67,0%) | 85 (21,5%) | 350 (88.4%)
Noanswer | 1(0,3%) | 1(0.3%) | 2(0,5%)
Total | 300 (75,8%) | 96 (24,2%) | 396 (100,0%)

When analyzing the questionnaire responses,
we found that out of a total of 396 children using
homeopathy, 44 (11.1%) have a restriction to use
fluoride toothpaste, 350 (88.4%) have no such
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prohibition, 2 (0,5%) do not answer this question.
Table 2 presents the results depending on wheth-
er the child is frequently or infrequently ill.

When evaluating the daily intake of HM among
children using this type of medication, we found
that 239 (60.4%) of the 396 patients received the
medication up to 3 times a day and 157 (39.6%) -
more than 3 times a day (Diagram 3).

= Upto 3 times a day

More than 3 times a day

Diagram 3. Frequency of HM intake by chil-
dren on homeopathic treatment.

Children treated with homeopathy, alone or
in combination with conventional medications,
first took HM for the first time as follows: up to
the first year - 108 children, between 1-3 years
- 176 children, over 3 years - 112 children. Chil-
dren treated with CM: up to the first year are
123, between 1-3 years are 226, over 3 years are
81. The answers are presented in Diagram 4.

B Homeopathic medication
m Conventional medication

250

200

150

100

50

Up to 1st 1-3 years Over 3
year years

Diagram 4. Starting age for intake of homeo-
pathic or conventional medications.

We also surveyed how many of the parents
did not know that some of the commonly adver-
tised and used drugs were actually homeopathic.

Out of all the 396 parents interviewed, 108
(27.3%) did not know that medications such
as Shusler salts, Oscillococciunum, Influcid,
Stodal, Homeovox are homeopathic.

Discussion

In recent years consumer requirements for
100% natural and harmless products have ris-
en significantly. This is one of the reasons why
more patients use homeopathy for their treat-
ment, as one of the most popular forms of CAM
nowadays [7]. The current study aims to assess
parents’ awareness concerning the use of HM
by their children.

Many studies draw attention to the sug-
ar content of conventional pediatric drugs and
identify it as a potential risk for the initiation
and development of a carious process in chil-
dren who are suffering from recurrent infections
or are chronically ill [8-12]. Likewise, homeo-
pathic medicines also contain sugars [4]. There-
fore, it is a logical conclusion that they can also
have a negative effect on dental health. Other
physico-chemical parameters of pharmaceutical
products (conventional and homeopathic) such
as endogenous pH, titratable acidity, soluble
contents and viscosity also influence their cario-
genic and erosive potential [10, 13-16].

It is known that children usually refuse to
take medicines because of their taste and the
fact that they need to be swallowed, especially
when they are not in a liquid form [4, 17]. Ho-
meopathic medicines are usually in the form of
sweet tasting pellets, powders or liquids. They
are left to dissolve in the mouth and are not
chewed. This makes them well accepted by chil-
dren [1, 4]. Furthermore, they are made of natu-
ral extracts, are not toxic and have no potential
side effects [4]. Probably these are the reasons
why homeopathic medicines are preferred and
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often prescribed in childhood.

When it comes to the effectiveness of oral
prophylaxis in childhood an important factor,
besides the child and the dentist, are the par-
ents. They are the ones that motivate children to
conduct personal oral hygiene, who are respon-
sible for their treatment at home, who make im-
portant decisions about health and who are in-
volved in building the habits of children. This is
the reason to thoroughly interview parents about
their awareness of the specifics of homeopath-
ic treatment and its risky nature with regard to
the dental health of their children because of the
content of simple sugars in HM.

Usually, parents are aware that sugar causes
tooth decay, but in most cases, they only asso-
ciate it with the consumption of sweets and bis-
cuits [8]. Although many are aware of the sweet-
ness and flavor of homeopathic remedies, they
often ignore their possible negative effects on
dental health of children, precisely because of
their sugar content and/or other physico-chemi-
cal parameters.

The literature lacks information on parents'
awareness of the content of sugars in homeo-
pathic medicines, but there is the same lack of
knowledge about conventional pediatric medi-
cations [8, 18, 19]. In our study of a total of 396
parents applying homeopathic remedies to their
children, more than half - 216 (54.5% of those
applying the HM) are unaware of the presence
of sugar in them (Table 1). In a similar study
among 100 parents about CM, it is clear that
only 32.3% are aware of the presence of sug-
ar in them. The authors conclude that parents
are unaware of the harmful effects of drugs on
the oral health due to their carbohydrate con-
tent [18]. The result of our study gives us reason
to draw the same conclusion.

Another feature of our study's findings is that
only 15.4% of the children taking homeopathic
medicines perform some kind of oral hygiene
after taking the dose. Half of their parents know

about the presence of sugars in the medication,
but that does not influence the habits of their
children. Similar studies have found that only
6% of the 100 parents interviewed brush their
children’s teeth after receiving a conventional
drug [20] and 17.6% out of a total of 45 in-
terviewed parents applied hygiene procedures
to their children after taking a drug in another
study [18]. The results in an extended univer-
sity study showed that 84.9% of parents are not
trained professionally (by doctors/dentists) to
apply an appropriate oral hygiene after taking a
medication [21]. It becomes clear that the lack
of targeted prophylaxis, motivation and remoti-
vation by medical professionals leads also to an
inevitable lack of control among parents. They
either do not know about the potential negative
effects of taking medication by children or do
not understand the seriousness of this factor.
Authors note that oral hygiene practices
should include a fluoride toothpaste to prevent
or control dental caries [22-24]. It is considered
that even frequent intake of sucrose, there will be
no particular loss of hard dental tissues (demin-
eralization) if the patient's oral hygiene includes
a toothpaste with fluoride twice a day [23]. If
fluoride toothpaste is not used, massive dem-
ineralization will occur in individuals exposed
to carbohydrate intake three times a day. In this
connection, several authors advise that children
and their parents should be aware of the need to
brush teeth after taking each dose of the medi-
cine, take medication during main meals rather
than between them, avoid taking medication be-
fore bedtime and also the need of fluoride ap-
plication [11, 25, 26].Many of these recommen-
dations, however, cannot be met when taking
homeopathic medicines. For example, we found
through a survey among parents that 11.1% of
children are forbidden to use fluorides by their
homeopaths - in toothpastes or otherwise (Table
2). Homeopathic medicines cannot be taken dur-
ing meals, but only between meals. According
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to our data, 60.4% of children using homeopa-
thy take these medicines 3 times a day, the rest
of them — more than 3 times (Diagram 3). These
facts create a risk of starting enamel demineral-
ization processes. Authors find a drop in saliva
pH below the critical 5.5 in children after taking
some homeopathic remedies, and consider this
to be a potential threat to dentition, especially in
the case of frequent intake [4]. It is known that
the speed, frequency and duration of pH drop in
dental plaque create a cariogenic situation [27,
28].There are three major drops in plaque acid
values below the critical pH of 5.5 that are asso-
ciated with the three main meals. If there are also
drops between the main ones, this will increase
the time that saliva buffering is limited, and it
could not normalize the pH of dental biofilm.
Long periods of acidic environment and short
recovery periods are created. In these cases, the
pH never returns to normal. Thus, teeth cannot
remineralize or recover the lost minerals after
the initial demineralization. There is a higher
risk of developing a carious process [29].The
authors state that, depending on the composi-
tion of the homeopathic medicine, frequency of
administration and duration of therapy, the oral
health of children undergoing regular treatment
is at risk and should be monitored. The results of
the survey found that the intake of drugs (home-
opathic and / or conventional) starts during the
first year after birth (Diagram 4). This creates
conditions for an increased and neglected risk of
developing a carious process from an early age,
especially in children who are often ill and take
medicines containing simple sugars. Authors’
advice to also give instructions for proper oral
hygiene when prescribing a sweetened medi-
cine [17].

Also interesting was the result which found
that 108 (27.3%) of parents did not know that
some of the often advertised and used drugs
were in fact homeopathic.

Conclusion

Our findings have identified the need for
more education among parents and their prepa-
ration for a preventive behavior in case of fre-
quent intake of medications by their children,
including homeopathic ones. They should not
be considered as completely harmless, but at-
tention should be paid to their additional ingre-
dients - sugars and acids and chemical charac-
teristics, which could be a prerequisite for the
initiation and progression of a carious process,
especially among children with frequent and
prolonged intake. It is necessary to focus the at-
tention of parents on specific and yet simple to
implement preventive measures that would re-
duce this risk to a minimum. It is imperative to
set up a scheme for the prevention of children,
especially those who are ill and who are apply-
ing HM (alone or combined), to the maximum
extent possible, without interfering with their
general drug effects.
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Latex allergy — myth or reality among
professionally involved medical staff —
guestionnaire survey

Istatkova, Y', M. Dencheva?

/AameKcoBa anepaus — Mum UAU peaAHOCM
cpeg npodecuoHaAHO 06B8bp3aHume
MegUUUHCKU Auya -aHKemHo npoyyBaHe

McmamkoBa, A.", M. AeHueBa?

Summary

Introduction: Latex allergy is considered an extremely acute problem in dental medicine, it is
of great significance and in relation with diseases like AIDS/HIV, viral hepatitis, Covid-19. Various
studies have been conducted many times among patients and medical staff which, however, have
contradictory results. There is no definite data on the frequency of this allergy. It is still debated in
medical circles whether or not there is latex allergy, exactly by what mechanism it proceeds and
what are the main clinical manifestations.

Aim: To be investigated which are the most common complaints among professionally involved
medical staff when using various protective equipment, including latex products.

Material and methods: The information was obtained by analyzing the data from indirect anon-
ymous survey containing 14 questions. The questionnaire has been filled out by 338 people (92 men
—27.2%, 246 women — 72.8%), on average age 33 years old, for the period of 2 months.

Results: More than half of the participants did not report any complaints from the skin of the
hands or from the upper respiratory tract when working with latex gloves, nor for intolerance to
foods that cross-react with latex, they don't have allergy to latex condoms or other latex products.
In those who report complaints, predominate the symptoms from the skin of the hands, related to the
longevity of wearing protective gloves (itching, dryness and redness/erythema,).

Conclusion: The low frequency of symptoms of contact with latex products found by us among
medical staff is not a reason for reassurance. The different ways of manifestation of latex allergy
(from fast or delayed type allergic reaction) require detailed examination of the patients with dif-
ferent methods, informing about the ways of possible sensitization of the organism, the means to
control a potentially rapid occurred allergic reaction and the use of alternative latex-free materials
and consumables.

Key words: food intolerance, latex allergy, occupational diseases, skin complaints
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Pesome

Buveedenue: Jlamexcosama anepeus ce cuuma 3a uKI04UmMenHo Habousi npooiiem 6 0eHmaiHama
MeOuYuHa, ¢ 20nAMa 3HAYUMOCH, 668 8pb3Ka cve 3abonsasanus kamo CIIMH/XUB, supychume
xenamumu, Covid-19. [Ipogexcoanu ca MHO20KpAMHO pa3IuyHU U3CIE08aHU CpeO nayueHmume
U MEOUYUHCKUSL NePCOHAT, KOUMO 00aye ca ¢ npomuopeuusu pesynmamu. Jlunceam kame2opuunu
OaHHU OMHOCHO Yecmomama Ha nposieleHue Ha masu anepaus. Bee owe 6 meouyurckume cpeou
ce Cnopu OMHOCHO MO8A OANU UMA UTU HAMA NAMEKCO8d anepeus, MOYHO N0 KAKb8 MeXAHU3bM
npomuua ms U Kakeu ca OCHOBHUMe KIUHUYHU NPOSIGTIeHUs.

Len: /la ce npoyuu kakeu ca Hati-uecmume ONIAKEAHUS OM NPOGDECUOHATIHO AH2AHCUPAHUME
MEOUYUHCKU TUYA NPU U3NON36AHEMO HA PA3TUYHU NPEONA3HU CPeOCmed, 6KIIOUUMENHO 1aMeKCOo8U
nPOOYKMuU.

Mamepuan u memoou: Hugopmayusma e nonyuena upe3 aHaiu3 Ha OAHHUME OM HenpsKd
AHOHUMHA aHKema, cvovpoicawa 14 evnpoca. Aukemama e nonwvanena om 338 oyuu (92 mwvoice —
27.2%, 246 ocenu — 72.8%), na cpeona év3pacm 33 200unu, 3a nepuod om 2 meceya.

Pesynmamu: Iloseue om nonosunama om yyacmuuyume He cboOWABAM 34 ONJIAKEAHUS
OM CMpAaHa Kodcama Ha pvyeme Ui Om 20pHU OUXAMETHU NbMuwd npu paboma ¢ 1ameKkcosu
PYKABUYU, HUMO NBK 3d HENOHOCUMOCT KbM XPAHU, peasupauju KpbCMOCAHO ¢ 1AmeKca; HAMAm
anepausi KoM JIAMeEKCo8U Npe3epsamusu ui opyau aamexcosu npooykmu. Ilpu mesu, koumo
cvoOwasam 3a ONNAKEAHUS, NPeodIA0asam CUMNMOMUME Om CMPAHA HA KOXCAmd, C8bP3aHU C
0bI2OMPAUHOCIING HA HOCEHe HA NPeOna3Hu pbKasuyu (Copoexc, cyxoma u 3a4epesisane).

3aknrouenue: Yemanoeenama om Hac HUCKA 4eCMOmMAa HA CUMNIMOMU OM KOHMAKM € 1AMeKCo8U
NPOOYKmMu cped MeOUYUHCKUSL NePCOHAN He e N0800 3a ychnokoewue. Paznuunume nauunu na
nposislleHUue Ha 1ameKcosama aiepeust (om Ovp3 uiu 3abaser mun) Hanazam noOpPoOOHO U3CIe08aAHe
Ha nayueHmume ¢ pasiudHu Memoou, UHhopmuparne OMHOCHO HAYUHUME 3a CeHCUOUTU3UPaHe Ha
opeaHusma, cpedcmeama 3a 081a0516aHe Ha NOMEHYUAIHA ObP30 HACMBAULA ANePeUYHA PeaKyus U

U3noi3eanemo Ha aimepHamueHu beznamexcosu mamepuaiu U KOHCymamueu.
Knrouoeu ()ymu: KOJICHU ONnJlaKkearus, Jlamexkcosa ajlepcus, I’lpO¢€CUOHClJZHu 60]166’]’}114,

XparnumeilHa HENOHOCUMOCm

Introduction

Latex allergy is considered an extremely
acute problem in dental medicine, it is of great
significance and in relation with diseases like
AIDS/HIV, viral hepatitis, Covid-19. Various
studies have been conducted many times among
patients and medical staff which, however, have
contradictory results. There is no definite data
on the frequency of this allergy. It is still debated
in medical circles whether or not there is latex
allergy, exactly by what mechanism it proceeds
and what are the main clinical manifestations.

Different authors have studied the problem
among professionally attached individuals — both
among students, and among doctors and dentists
with many years of work experience [2, 4].

Aim

To be investigated which are the most com-
mon complaints among professionally involved

medical staff when using various protective
equipment including latex products.

Material and methods

The information was obtained by filling out
an indirect anonymous questionnaire containing
14 questions. It was distributed online (by a link
in Facebook, Viber, e-mail), through the official
pages of the Regional brotherhoods of the Bul-
garian Dental Union in Sofia, Plovdiv, Sliven,
Varna and Burgas, as well as through the online
platform “Medical News”

Within 2 months in the questionnaire survey
have participated 31 medical doctors (8.3%), 145
doctors of dental medicine (38.8%), 13 dental
technicians (3.5%), 21 nurses (5.6%), 29 dental
assistants (7.8%), 1 sanitary worker (0.3%), 119
students (31.8%), as well as 15 others (4.0%),
non-professional persons, who use latex products
in their daily routine — Attachment 1.




28 PROBLEMS OF DENTAL MEDICINE

Vol. 46 « 2020/1

The information from the inquiry was trans-
formed to a database file — an “Excell” table.
Statistical analysis was carried out with IBM
SPSS Statistics 21. Descriptive statistics were
used to evaluate the individual variables and re-
lationships between them. The level of signifi-
cance was set at p<0.05.

Multiple logistic regression analysis was
conducted in order to investigate the connection
between the use of latex gloves and manifested
reactions from the skin of the hands, reactions
from the upper respiratory tract, intolerance to
certain foods, allergy to latex condoms and oth-
er latex products.

Results:

The questionnaire has been filled out by 338
people (92 men — 27.2%, 246 women — 72.8%),
on average age 33 years old. It is clear from
the data analysis that 195 people (57.7%) have
been working with gloves from 1 to 5 years, 57
people (16.9%) have been working with gloves
between 5 to 10 years and 86 from the inquired
people (25.4%) have been using gloves more
than 10 years.

The distribution of answers to the question
“How many days per week you have been work-
ing with gloves?”, is as follows Fig.1:

Days/week work with gloves

260 people
(77%)

u From 1 to 3 days

More than 3 days

Fig.1. Diagram showing how many days/
week the inquired people use gloves

The majority of the respondents 77% (n
=260) use gloves more than 3 days per week.
The hourly distribution of wearing of pro-

tective gloves shows that more than half of
the participants in the survey - 187 people
(55.3%) work more than 5 hors/daily with
gloves Fig.2
How many hours/day do you work
with gloves?

m Less than 5 hours/daily = More than 5 hours/daily

Fig.2. Hourly distribution of wearing protec-
tive gloves.

Concerning the distribution of the used types of
gloves, the percent correlation is as follows Fig.3:

Types of used gloves
200 yp J

250
200
150
100
50
0 o

Latex Nitrile Vinyl

W Latex 35.2%  m Nitrile 54.6% = Vinyl 10.2%
Fig.3. Distribution of the used types of gloves

What makes an impression is that the inquired
people do not use only one type of gloves, but
the prevalence is for the nitrile gloves - 54.6%
(n=256), on the second place is the use of latex
gloves— 35,2% (n=165).

Data from the analysis of the answers to the
questions concerning the connection between
the use of latex gloves and manifested reactions
from the skin of the hands, from the upper res-
piratory tract and latex condoms, as well as rela-
tionship between the use of gloves and the intol-
erance to some foods that cross-react with latex

Vol. 46 « 2020/1

PROBLEMS OF DENTAL MEDICINE 29

or other latex products, is evident that no statis-
tical significance is established. More than half
of the respondents— 217 people (64.2%) do not
report about skin complaints when they work
with latex gloves.

Among those, who have reported about the
presence of any symptoms, the most common
answers with statistical significance are about
itching, dryness and redness/erythema, irri-
tation, cracking/fissures and small itchy rash
(p<0.001) Fig.4

SKIN COMPLAINTS DURING TO THE USE
OF LATEX GLOVES

. Small itchy rash
Bleeding n=34

Cracking/ n=12
Fissures
n=54

Rash between
the fingers
n=18

Fig.4. Quantitative distribution of skin com-
plaints during to the use of latex gloves; n —
number of the people who have answered (+)
for the certain symptom.

The statistical analysis shows that the major-
ity of the respondents— 324 people (95.9%) re-
port that they do not have complaints from the

upper respiratory tract while using latex gloves

or other products containing latex proteins.
Among the others, who have reported any

complaints, the distribution is as follows:

REACTIONS FROM THE UPPER RESPIRATORY TRAC1

Asthmalike
symptoms

Throat irritation
E)
Coughing
n=5

Secretion from

the nose Tearing

n=3 Itching in the
nose
n=6

n=4

Fig.5. Reactions from the upper respiratory
tract while using latex gloves; n — number of the
people who have answered (+) for the certain
symptom.

The most common complaints (although
slightly dependent on the wearing of latex
gloves) are about sneezing, itching in the
nose, coughing and throat irritation (p<0.05).
None of the respondents have declared about
shortness of breath during the work with latex
gloves. About the intolerance to certain foods
which are associated with latex allergy, 308
people (91.1%) reported that they do not have
any complaints when consuming the listed
foods. The positive answers are distributed as
follows Fig.6:

Intolerance to certain foods

18
16
14
12
10
8
6
4
2
0
Itching in Irritation Discomfort
the mouth/
tongue/throat

Burning Tingling Swelling of the
sensation sensation lips/tongue/
in the mouth pharynx

Fig.6. Complaints from the consumption of certain foods, associated with latex allergy.
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Most often the respondents indicate dis-
comfort, irritation and itching in the mouth/
tongue/throat— a statistically weak dependence
is found between the use of latex gloves and
the consumption of peaches, plums, bananas,
kiwi, mango, melon, papaya, avocado, toma-
toes, peanuts, chestnuts (p<0.05).

Answering the question whether they are
allergic to latex condoms or not, 315 people
(93.2%) give a negative answer. Among those
who have reported about the presence of any
complaints, the distribution is as follows Fig.7:

ALLERGY TO LATEX CONDOMS

Redness in the
genital area

Pain n=5

=4
"Stinging" n
n=5
Feeling of
swelling |
=3 Irritation/dis
comfort

n=20

Fig.7. Distribution of the complaints in aller-
gy to latex condoms; n — number of the people
who have answered (+) for the certain symptom.

It is noteworthy that most respondents who
gave a positive answer for presence of any com-
plaints (23 people, 6.8%), reported about dis-
comfort/irritation, itching and burning sen-
sation in the genital area (p<0.05) while using
latex condoms.

Statistical analysis of the data shows that 307

ig ltching Redness
20
15
1

o

o U

Rash Shortness Sec{ﬁg?}gzz’m
Dryness Swelling of breath =3
n=1
- n=4 i [

from the respondents (90.8%) do not declare
about allergy to other products containing latex
proteins (cofferdam, sleeves for blood pressure
monitors, wound dressings/adhesive bandages,
balloons, household/work gloves, goggles and
other sports equipment, underwear, enema ir-
rigators, hoses, marking wrist bracelets, tires,
etc.). The presence of complaints is represented
in Fig.§:

Most often is declared about itching, red-
ness and rash while using the mentioned latex
products — a statistically weak dependence is
found (p<0.05) between the use of latex gloves
and unwanted side effects/reactions when using
other latex products.

The respondents were asked to indicate what
type of latex materials they had contact with at
their workplace. The distribution of answers is
schematically presented in the Fig.9:

DENTAL MATERIALS CONTAINING LATEX PROTEINS

Disposable protective
COVErs...

intra- and 13%
extraoral
rubber
bands
1 1%,

Cofferdam
24%

Fig.9. Percentage distribution of the mate-
rials used in dental practices, containing latex
proteins.

Tearing/Sneezing/

Fig.8. Complaints in allergy to latex products; n — number of the people who have answered (+)

for the certain symptom.
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Most often the colleagues have been in con-
tact with latex gloves and cofferdam.

Discussion

Latex allergy is a serious, sometimes
life-threatening problem among profession-
ally-attached individuals which could be de-
veloped during the student training [1,3]. Jean
Bousquet et al. found in their studies that health
care workers have an increased risk of sensi-
tization and developing allergic symptoms to
latex [4].

Also through a survey among health care
professionals is established that factors like the
quantity of glove use, history of atopy, and al-
lergy to fruits cross-reacting with latex are risk
factors for the occurrence of glove-related non-
cutaneous symptoms [5]. But in our survey the
majority of the respondents do not report about
food intolerance to certain foods, that cross-re-
act with latex.

The significance of latex allergy as occupa-
tional disease among health care workers has
been studied in the works of Siikran Kdose et al.
According to them, latex allergy is rather an oc-
cupational disease of healthcare workers. It is
considered to be the leading source of occupa-
tional health problems (contact dermatitis, aller-
gic rhinitis, allergic conjunctivitis, asthma) [6].
But the results from our questionnaire do not
confirm those of the colleagues — the majority of
our respondents do not report about complaints
from the skin of the hands, from the upper res-
piratory tract, neither for allergy to latex con-
doms, nor other latex products.

The prevalence of latex allergy and data from
different countries vary widely. In Russia, for
example, H Nolte et al. declare about low preva-
lence of latex allergy. They suggest that the less-
ened exposure to natural latex powdered gloves
may diminish the prevalence of latex sensitiza-
tion in professionally involved individuals. The
most frequently reported symptom, related to
latex exposure, was contact urticaria [7]. In our
survey the respondents declare that they work
predominantly with nitrile gloves (54.6%) and

perhaps this is part of the explanation for the
low rate of the complaints from the skin of the
hands — the most common are itching, dryness
and redness (erythema).

In the same preventive direction is a recent
announcement in the scientific literature from
Emma Critchley et al. that the majority of gen-
eral dental practitioners in Great Britain routine-
ly use non-latex containing gloves and dental
dam in their clinical dentistry. They use pre-
dominantly nitrile gloves. And this is the reason
that the sales of latex containing gloves are con-
tinuing to decrease [8].

Similar data for relatively low prevalence
(3.56%) of occupational dermatoses, partially
and latex allergy, is observed also among health
care workers in Portugal (predominantly among
women) by Diana Franga et al. [9]. The main
complaints of the examined patients were al-
lergic and irritant contact dermatitis, as well as
latex allergy. The main triggers were skin disin-
fectants, latex and nitrile gloves, also prolonged
contact with water. The low prevalence of oc-
cupational dermatosis - 3.56%, they explained
with previously implemented preventive meas-
ures in the workplace.

Another interesting investigation by Iva Ja-
pundzi¢ et al. shows that only a small number
of the investigated people were allergic to latex
(7%) or rubber additives (4.8%). The self-re-
ported contact dermatoses (including the use
of latex products) in dental professionals and
students were not commonly caused by aller-
gies to latex and rubber additives, as is often as-
sumed, but by other factors (i.e. years of work
experience, type of the used gloves — latex with/
without talc, pairs of gloves used throughout the
working day, anamnestic data for atopic allergic
diseases) [10].

Conclusion

The complaints of medical professionals
from the skin of the hands and the upper res-
piratory tract in contact with latex products, as
well as the data for Latex-fruit syndrome food
intolerance must not be neglected or underes-
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timated although the low frequency of people
who declare about such symptomatology in our
investigation. Due to the possibility of develop-
ment both anaphylactic reactions and delayed
type allergic reactions, it is imperative for peo-
ple at risk to be trained to administer medication
and take measures to quickly address a possible
life-threatening situation [11]. Their complaints
must be carefully analyzed and evaluated, fol-
lowed by in-depth examination with specif-
ic clinical and laboratory tests and to provide
guidelines for discontinuing the use of certain
products and replacing them with appropriate
latex-free ones.

Informing the professionally involved indi-
viduals about the potential ways to sensitize the
organism to latex, as well as for the different
mechanisms of manifestation of latex allergy
should begin in the initial courses of training; to
carry out in-depth testing of those with specif-
ic complaints, providing appropriate latex-free
protective equipment in the work- and study
environment. Complaints such as intolerance
to certain foods, latex condoms and other latex
products should not be ignored — and this re-
quires detailed information about the problem
and good collaboration with colleagues from
other medical disciplines.
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QUESTIONNAIRE

»LATEX ALLERGY IN DENTAL PRACTICE“

1. Youare:

a) Male
b) Female

2. Age: ..
3. What is your profession (more than 1 answer is possible)?

a) Doctor

b) Doctor of Dental Medicine
c) Dental technician

d) Nurse

e) Dental assistant

f) Sanitary worker

g) Student

h) Other, but | use latex products in my daily routine

Years of work experience (How many years have you been working with patients): ..................

Indicate what type of gloves you have worked with (more than 1 answer is possible):

a) Latex
b) Nitrile
c) Vinyl
How many years have you been working with gloves?
a) 1-5y.
b) 5-10y.
c) >10y.
Write how many days per week you work with gloves:
a) 1-3days/week
b) >3 days/week
Indicate how many hours per day you work with gloves:
a) <5h.
b) >5h.
Do you have any skin reactions when working with latex gloves?
a) No
b) Yes (list what/more than 1 answer is possible):
» ltching
Dryness
Redness (Erythema)
Rash between the fingers
Irritation
Cracking/Fissures
Bleeding
» Small itchy rash

VVVYVYVYVYVY

10. Do you have any reactions from the upper respiratory tract when working with latex gloves?

a) No
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b) Yes (list your complaints/ more than 1 answer is possible):
» Sneezing

Coughing

Tearing

Itching in the nose

Secretion from the nose

Secretion in the throat (,,post nasal drip“)

Throat irritation

Shortness of breath

Asthma-like symptoms

VVVYVYVYVYYVYYV

11. Do you have an intolerance to any of the following foods?
» peaches, plums, banans, kiwi, mango, melon, papaya, avocado, tomatoes, peanuts, sweet

chestnut/ Allergy to grass/ cereals, mugwart, ragweed
a) No
b) VYes (list your complaints/ more than 1 answer is possible):
Itching in the mouth/tongue/throat
Irritation
Discomfort
Burning sensation in the mouth
Tingling sensation
Swelling of the lips/tongue/pharynx

YV VVVYY

12. Areyou allergic to latex condoms?

a) No

b) Yes (list your complaints/more than 1 answer is possible):
Itching

Burning sensation

Irritation/Discomfort

Feeling of swelling

“Stinging”

Pain

» Redness in the genital area

VVVYYVYVY

13. Are you allergic to any of the following latex products?
» cofferdam, sleeves for blood pressure monitors, wound dressings/bandages, balloons,

household/work gloves, goggles and other sports equipment, underwear, enema
irrigators, hoses, marking wrist bracelets, tires, etc.:
a) No
b) Yes (list your complaints/more than 1 answer is possible):
> ltching
Redness
Dryness
Rash
Swelling
Shortness of breath
Tearing/Sneezing/Secretion from the nose

VVVYVVY

14. Indicate which of the following latex materials you have worked with (more than 1 answer is

possible):
a) Gloves
b) Cofferdam
c) Orthodontic intra- and extraoral rubber bands

d) Disposable protective covers for intraoral X-ray machines, diodes for light-curing lamps, etc.
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Vertical growth pattern changes during
combined treatment with fixed appliance and
with functional appliance Trainer

Yana Popova'

[TpomeHu Bb8 BepmuKaAHUA mMun pacmerk
NPU NPUAOXKEHUE Ha KoMBuHauus om AevebHu
anapamu: dbukcupaHa mexHuUKka bpekemu u
MUOJPYHKUUOHaAeH anapam TpeHep

Ana NonoBa'

Summary

The topic for functional appliance treatment effects has been controversial since the last century.
The combination of mechanical acting appliances braces and functional orthodontic appliances
trainers can combine the advantages of both treatment approaches. The treatment with braces
allows optimal alignment of the teeth in the dental arches, and the trainers improve the occlusal
contacts and the muscle balance, thus creating good conditions for long term stability of the treat-
ment results.

Aim: The purpose of the present study was to estimate the changes in the vertical growth pattern
during combined with mechanically acting braces and functionally acting trainers.

Materials and methods: Twenty patients diagnosed with skeletal and dental Class Il underwent
combined treatment with braces and trainers (T4B). In the end of the treatment we achieved class
1 sagittal occlusal relationship in the area of the molars. Cephalometric analysis on profile X-rays
were made for the beginning and the end of the treatment with the software AudaxCeph®. The data
was evaluated statistically

Results: Changes in the mean values of the six vertical skeletal parameters were small and in
most of the cases not significant. Statistically significant changes in the mean values were observed
for two parameters, including angles SN-M° and Go°.

Conclusion: From the obtained results, it cannot be concluded that the combined treatment with
the observed appliances affect substantially the vertical growth pattern.

Key words: functional appliance, Class Il treatment, vertical growth pattern

Pezrome

Temama 3a neuebnume eghekmume Ha QyHKYUOHATHUME ANAPAMU € NPOMUBOPEYUBA ONM MUHAIUSL
sek nHacam. Kombunayusma om mexanuunu Oetcmeawu anapamu - oOpexemu u yHKYUOHAIHUMe
OPMOOOHMCKU anapamu mpeHepu modice 0a cvbyemae NPeouMCcmeama Ha 08ama ie4edHu nooxood.
Jleuenuemo ¢ bpexemu 0aga 8b3IMONCHOCH 34 ONMUMATHO NOOPeNdCOaHe Ha 3bOume 6 3bOHUmMe
oveu, a mpenepume noO0OPAEAM OKIY3AIHUME KOHMAKMU U MYCKVIHUS OALAHC, KAmo no mo3u
HAYUH cb30a6a NPeonocmasKka 3a CmaduiHOCm Ha j1e4yeOHUs pe3yiman.

Len: [lenma na npedcmageHomo u3ciedgane e 0a ce OYeHsm NPOMEHUMe 668 GePMUKAIHUSL
MUn pacmexic no epeme Ha JedeHuemo ¢ KOMOUHayusi om MexXanudno Oeucmeawu Opexemu u

! Assistant Professor, PhD - Department of Orthodontics, ! TnaBen Acucrent - Karenpa Opromoutus , ®IM, MY
Faculty of dental Medicine, Medical University — Sofia Codus
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DYHKYUOHATHO OelicmBalyy mpeHepu.

Mamepuanu u memoou: /[éadecem nayuenmu, OUACHOCMUYUPAHU CbC CKelem U 3b0eH Klac
11, ca noonoxcenu nHa kombunupano nevenue ¢ opexemu u mpenepu (T4B). B kpas na neuenuemo
nayuenmume ca ¢ kaac I knac oknyzanuu cbomuoulenus npu morapume. Beuuku nayuenmu umam
HA4anHu npoghuIHu meiepenmaeHocpagduu npeou HauaIomo HaledeHuemo U KpauHu HanpageHu cieo
Kpas Ha akmueHomo Jieuenue. 3a yegaiomempuyer anaius Ha Hanpagenume meiepeHmeenocpapuu
e usnonzean copmyep AudaxCeph®. [Jannume 6sxa oyenenu cmamucmuyecku

Pesynmamu: Ilpomenume 6 cpeoHume CMOUHOCMU HA WeCmme GePMUKAIHU CKelemHU
napamemuspa ca MAaiKu U 8 nogevemo ciyuau He ca cmamucmudecku 3navyumu. Habnooasam ce
CMamucmuyecky 3HAYUMU NPOMEHU 8 CPeOHUme CMouHOCmuy Ha 08a napamemupa: veaume SN-M
°u Go °.

3akniouenue: Bv3 ocnosa na HanuuHume 00Ka3amencmea He Moxce 0d ce 3aKI04l, ye leueHuemo
¢ oOnucanama KoMOUHAyUsi Om opmoOOHMCKU ANApamu NOBIUABA CbULECMBEHO 8EPIMUKATIHUS MUN
pacmedic.

Knwuoeu oymu: ¢gynxkyuonanrnu opmoooHmcku anapamu, aevenue Ha kiaac Il manoxnyzuu,

GEPMUKAIEH MUNn pacmesic

Introduction

Functional orthodontic appliances are a
proven treatment choice for Class II growing
patients [1]. The frequency of class II deforma-
tions in the Caucasian race is significantly high
30-40% according to various literature sources
[2, 3]. Petrunov found a frequency of 32.1%
in children from 7 to 14 years in Bulgaria [3].
This is the most common malocclusion, which
determines the importance of this orthodontic
problem [4]. Skeletal Class II may result from
a distal position of the mandible, medial posi-
tion of the maxilla, or a combination between
them. McNamara examined 277 profile X-rays
of children with Class II molar occlusal rela-
tionships to study the morphology of the skull
in adolescents with class II malocclusion and
found that the highest percentage of individuals
are with retro position of the mandible 60% [5].
The mandibular retrognathism could result from
a distal position of the mandible with propor-
tionally normal size relative to the facial skull
or a mandible with a distal position resulting
from a proportionately smaller size relative to
the structures of the skull.

The treatment approach for mild to moderate
forms of mandibular retrognathism in growing
patients aims to change the position and size of
the mandible by increasing its growth poten-
tial [6]. Prepubertal and pubertal growth of the
mandible in the sagittal and vertical directions
are controlled by the condyle growth center [7].
The advancement of the mandible is performed
mainly by the muscle pterygoideus lateralis,
which inserts onto the neck of the mandibular

condylar process. The change in the muscle tone
of this muscle increases the traction in the area
of the growth center, which favorably affects the
growth potential of the mandible.

The medial positioning of the mandible
under the action of functional appliance is
achieved not only in sagittal (anterior-posteri-
or), but in vertical direction, to [8, 9]. In some
cases, this vertical component is a desired effect
within certain limits, whereas in other cases it
isn’t. To what extent the vertical component of
functional appliance treatment effect influence
over the vertical growth pattern is a subject of
the present study.

Numerous studies have proven the effective-
ness of functional appliances in the treatment
of Class II malocclusions, but one of their main
drawbacks is the inability to align the teeth in
the dental arches. Braces, as mechanically act-
ing fixed appliances, provide optimal leveling
and alignment of teeth in dental arches. Thus,
it has been a trend to combine a two-phase sys-
tem to obtain the best of functional and fixed
appliance treatment modalities. The simultane-
ous application of the two treatment appliances
in single-phase treatment aims optimal align-
ment of the teeth, achieving balanced occlusal
contacts, Class I occlusal molar relationship
and last but not least - balance of the muscles in
the maxillofacial area, providing stability of the
treatment result [10].

Aim

The aim of the present study is to observe
the treatment changes in the vertical growth pat-
tern of, when using combination between two
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biomechanical treatment philosophies: the me-
chanically acting fixed appliances - braces and
the removable functional appliances.

Materials and methods

The study involved twenty dental and skele-
tal Class II orthodontic patients with ANB angle
values greater than 40 and Class II occlusal molar
relationship, who underwent combined treatment
with combination of braces and functional appli-
ance, presented by the trainer T4B (Myobrace®,
Myofunctional Research Co, Australia) (Fig. 1).

Fig.1. Trainer T4B combine with braces

Among them, 9 were male (45%) and 11
(55%) female, with no significant difference in
the proportional representation of both sexes (p
= 0.752). The patients’ age ranged between 10
and 20 years, with a mean age of 13.804+2.98
years. Patients complete treatment with molar
occlusal relationship. Cephalometric analysis
on profile X-rays were made for the beginning
and the end of the treatment with the software
AudaxCeph®. (Fig. 2). We observed 6 param-
eters of cephalometric analysis before and after
to evaluate the vertical grow pattern: SN-M?;
SN-FH®; SN-SpP°; SpP-M°; Go°; PFH/AFH.
The data was evaluated statistically.

Statistical Analysis

The data was analyzed with the statistical
software IBM SPSS version 26 (2018) and Mi-
nitab version 19 (2019). Continuously meas-
ured and normally distributed variables were

3

Fig. 2. Cephalometric analysis of the initial
and final profile X-rays, and the superimposi-
tion between both analyses

described through the mean values and standard
deviations (£SD). Categorical data were pro-
cessed in frequencies and percentages. A paired
-samples t-test was used to compare the cepha-
lometric data before and after the treatment.

Results

Vertical skeletal changes were assessed
through paired t-test comparisons of the cepha-
lometric data before and after the treatment (Ta-
ble 1). Significant changes in the mean values
were observed in two of the parameters, includ-
ing SN-M° (p =0.010) and Go° (p = 0.019).

The individual and mean vertical skeletal
differences are illustrated on Fig. 3. The mean
SN-M° value decreased by 0.60+076° after the
treatment, from 31.70+5.01° to 31.10+5.03°
with significant difference (p = 0.010). The plot
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Table 1. Paired comparisons of vertical skeletal parameters before and after the treatment

Measurement Mean+SD Difference

Mean £SD Minimum-Maximum p
SN-MP° before 31.70+5.01
SN-MP° after 31.10+5.03  -0.60+0.94 -2.00to 1.00 0.010
SN-FH° before 8.20+1.88
SN_FHO after 860:|:223 O40ﬂ:099 -200 to 300 0088
SN-SpP° before 10.05£3.05
SN-SpP° after 10.55+3.20 0.50+1.14 -1.00 to 3.00 0.066
SpP-M° before 21.45+4.61
SpP-M° after 21.20+4.96 -0.25+2.91 -3.00 to 11.00 0.706
Go° before 121.45+5.38
Go° after 121.10+4.75 -0.354+2.70 -5.00 to 5.00 0.019
PFH/AFH before 66.70+3.85
PFH/AFH after 67.50+4.03  0.80+1.39 -1.00 to 4.00 0.569

of the individual values of the difference in SN-
M?° shows a decrease by 1 or 2° in 12 patients
(60%), an increase by 1° in 3 patients (15%) and
no change in 5 patients (25%).

The mean SN-FH° value increased from
8.20+£1.88° to 8.60+2.23°, but the mean dif-
ference of 0.40+0.99° was not significant (p =
0.088). Nine patients (45%) had no change in
SN-FH®, 9 patients (45%) had an increase and 2
patients (10%) had a decrease in SN-FH® after
the treatment.

The mean SN-SpP° value was increased by

0.50+£1.14°, from 10.05£3.05° to 10.55+3.20°,
but the observed change was not significant (p =
0.066). The individual values of the difference
didn’t change in 7 patients (35%), an increase
of 1° to 3° in 9 patients (45%) and a decrease by
1°in 4 patients (20%).

A slight decrease of -0.25°+2.91° was
observed in the mean SpP-M° value, from
21.454+4.61° to 21.20+4.96°, but the change was
not significant (p = 0.706). In 13 patients (65%)
the SpP-M° value decreased by 1°, 2° or 3°. An
increase of 1°, 2°or 11° was observed in 4 pa-

Individual and mean values of the difference

184

EL

Degrees

&0

SN-AL i SN-FH(4if) SN-SpRAin) Sp-FALALN

* - Significant at p < 0.05; ** - Significant at p < 0.01

ratio (%)

Grapail) FFH AFHIN

Fig. 3. Individual and mean values of the difference in SN-M°, SN-FH®, SN-SpP°, SpP-M°, Go°

and PFH/AFH between the measurements taken

before and after the treatment
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tients (20%) and no change in 3 patients (15%).

The mean Go° value decreased from
121.45+5.38° to 121.10+4.75°, with a signifi-
cant difference of 0.35+2.70°, p = 0.019. The
individual values of the difference showed a de-
crease from 1° to 5° in 10 patients (50%), an
increase of 1° to 5° in 9 patients (45%) and no
change in 1 patient (1%).

PFH/AFH ratio had a mean value of
66.70+3.85 before the treatment which in-
creased to 67.50+4.05 after the treatment, with a
small difference of 0.80+1.39 with no statistical
significance (p = 0.569). The individual changes
in PFH/AFH ratio varied from -1 to 4 with the
following distribution: 12 patients (60%) had an
increase in their baseline PFH/AFH ratio, 4 pa-
tients (20%) had a decrease, and in 4 patients
(20%) there was no change in the value of the
PFH/AFH ratio.

Discussions

The treatment results of removable function-
al appliances showed statistically significant
incensement in some of the vertical skeletal pa-
rameters in most of the clinical studies [9, 11,
12]. Most of them showed changes mainly in
metrical measurement of the facial height [9, 11,
12] or mandibular angle [9]. Thus, could be ex-
plained with allows of vertical development of
the mandibular molars.

Other study didn’t show evidence for statistical-
ly significant vertical skeletal changes during treat-
ment with removable functional appliances [13].

The slight but statistically significant decrease
in SN-M° value and Go° value in the present
study could be explained by vertical control of the
mandibular molars and incisors. Fixed applianc-
es combined with prefabricated myofunctional
appliances T4B in one treatment phase, provides
vertical control over mandibular molar vertical
development and intruded incisors if they were
in superimposition by using fixed braces and the
horizontal occlusal pad of the T4B [14]. This ef-
fect is known as leveling of Spee curve during
fixed appliance treatment [15].

Conclusion

From the obtained results, it cannot be con-
cluded that the combined treatment with the
observed appliances combination affect sub-
stantially the vertical growth pattern. After the
treatment, statistically significant changes had
occurred in the mean values of only two of the
six vertical skeletal parameters, including a sig-
nificant decrease in SN-M° value and in Go°.
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Mobile photography in dental medicine /intraoral
photos/

Mariyanov M.

MobuaHama dpomozpadus 8 geHmanHama
MeguuuHa /uHmpaopaAHU CHUMKU/
MapusHoB8 M.

Summary

Introduction: With the constant improvement of technology in recent years, mobile dental pho-
tography is gaining more and more popularity. Mobile phones have almost completely replaced
compact cameras in everyday life. The small size of the lens built into the phones is the reason why
the image is distorted when shooting close-ups.

Aim: The aim is to determine whether a mobile phone can be used to take standard pictures of
patients in everyday dental practice.

Material and methods: A total of 165 intraoral photographs were taken of 33 patients. 5 photos
were taken of each of them: one with a DSLR camera and four with a mobile phone with different
magnification x2, x3, x4 and x5 and respectively from different distances. In each photo, six linear
indicators were measured - three in the vertical direction and three in the horizontal.

Results: In the photos taken with a mobile phone at all magnifications there is a deformation of
the image compared to the photos taken with a DSLR camera. The largest deformation is at twice
the magnification, and the smallest at five times.

Conclusion: The mobile phone is applicable in cases when the photos will be used for documen-
tation and tracking the course of treatment, but when shooting with five times digital magnification.
If you are looking for an image with the correct and as close as possible to the actual proportions
of the teeth, the first choice is the DSLR camera.

Keywords: Mobile dental photography; intraoral photos

Peziome

Buveeoenue: C nenpecmannomo ycvevpuieHcmeane Ha mexHoio2uume 8 nocieoHume 200UHuU
8ce No-20AMa NONYIAPHOCM HAbupa moounHama oenmanna pomoepaghusi. Moounnume menegornu
3aMeHuxa nouymu U3YAnI0 KomMnakmuume gomoanapamu 8 ediceOHesuemo. Mankusm pazmep
Ha 6z2padeHusi 8 meieoHume 0OeKmug e npuyuUHama, npu 3acHeManemo Ha obexmu om OIU3KO
pascmosiHue 0opazvm o0a e depopmupa.

Len: Llenma e 0a ce ycmano8u 0anu modxce 0a ce U3non3ea Moouien meineghom 3a Hanpaeama Ha
CManOapmuu CHUMKU HA NAYUEHMU 8 edHCeOHe8Hama OeHmManHa NPaKmuKda.

Mamepuan u memoou: Hanpasenu 6sxa oobwo 165 unmpaopannu cHumku Ha 33-ma nayueHmu.
Ha ecexu om msax 6sxa manpaeenu no 5 CHUMKU: eOHA C 021e0anHo-peghiekcen ghomoanapam u
uemupu ¢ MoOuneH mene)or ¢ paiuuHo oueumanto ygemuuenue x2, x3, x4 u x5 u cbomeemHo
om pasznuuno pazcmosuue. Ha ecsixa cnumka Osxa uzmepenu 6 nunelinu noxazamens —mpu 6v8
8EpMUKANIHA NOCOKA U MPU 8 XOPUZOHMATHA.

Pesynmamu: Ilpu cnumxume Hanpasenu c moOuieH meine)oH npu 6CUYKU YBETUUEHUS Ce
Habnooasa Oegopmayusi Ha 0b6paza CAPAMO CHUMKUME, HANPABEHU C 021e0AIHO-pehileKceH
gomoanapam. Haii-econama e Oepopmayusama npu O08YKpamHo yeenuueHue, a Hati-Maika npu
NemKpamHo.

! Chief Assistant professor, PhD, Medical University of Sofia, ! rnaBeH acucredt, MY - Codust, @akynrer mo JleHranHa
Faculty of Dental Medicine, Department of Orthodontic Menuuunna, Karenpa ,,Oprogontus™
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3axntouenue: Mobunnusm menepon e npunoxcum 8 ciyuaume KO2amo CHUMKUMe we ce
U3NON36aM 3a OOKYMEHMAYUs. U NPOCiedséane HA X00d HA JIeYeHUemo, HO Npu 3aCHeMaHe C
NeMKpamHo OUSUMAnHo yeenuuenue. Ako npu 3achemanemo ce mvpcu 00pas ¢ NPAGUIHU U
MAKCUMATHO OIU3KU 00 peannume NPOnopyuL Ha 3v0ume, nvpsu u300p e 021e0aIHo-pedreKCHUSM

gomoanapam.

Knrwouosu oymu: Modbunna oenmanna ghomoepagus, uHmpaopainu CHUMKU

Introduction

Dental photography is an increasingly im-
portant part of clinical practice in Dental Medi-
cine. In some disciplines, such as Orthodontics,
quality photographs are a mandatory part [1]. In
other specialties, they are an integral part of the
work protocol of dentists who publish scientific
articles and/or present their cases to colleagues.
In the field of "Aesthetic Dentistry" photographs
are a tool for analysis and treatment plan in the
preparation of the so-called DSD (digital smile
design)

It is still believed that taking quality photos,
that can be used not only for documentation but
also for participation in scientific forums and
publications in magazines and journals, requires
a DSLR camera or the most contemporary mir-
rorless full-format cameras. In recent years,
compact cameras with removable lenses, which
are smaller and more comfortable to work with,
as well as smartphones, have become very pop-
ular. With the advancement of technology, the
mobile phone is replacing more and more devic-
es, replacing traditional devices such as dicta-
phones, calculators, cameras, video cameras and
more. In recent years, there has been increasing
talk of mobile dental photography or how the
mobile phone can replace the "irreplaceable"
DSLR camera.

The main disadvantage of mobile phones is
that when shooting with them, image distortion
occurs [2]. The reason is that the lenses that in-
tegrate into them have very little focal length.
The optimal focal length of a lens for dental
photography is 100 mm [3,4], and in phones
the focal length is from 2 mm to a maximum
of 5 mm. The software in the phones solves this
problem to some extent.

Aim

The aim is to determine whether a mobile
phone can be used to take standard photos of

patients in everyday dental practice.

To achieve the formulated goal, the follow-
ing tasks were set:

To compare the intraoral photos of patients
taken with a DSLR camera and a mobile phone;

To give recommendations for the optimal
distance from the photographed subject when
shooting with a mobile phone in order to create
quality photos.

Materials and methods

A total of 165 intraoral images were taken
of 33 patients, 11 (33.3%) men and 22 (66.7%)
women, with mobile phone images taken at
magnification x2, x3, x4 and x5(fig. 1), respec-
tively from different distances: 10 cm, 20 cm,
30 cm and 40 cm. The purpose of zoom shoot-
ing was to increase the distance from the lens to
the subject to reduce image distortion.

The photos were taken according to the es-
tablished rules and requirements for dental pho-
tography[5] for capturing the upper and lower
dentition in a central occlusion:

* The patient bites in a central occlusion

* The camera should be positioned at the lev-
el and parallel to the occlusal plane

* Teeth from molar to molar should be visible

* The focus is on the maxillary canines

The measurements were made with IC Meas-
ure software. To set the actual dimensions, the
photos were taken with a ruler with millimeter
lines and subsequently calibrated with the soft-
ware. We used the Normando method [6], in
which the ruler is attached to the cheek retractor.

The photos were taken with a Samsung Gal-
axy 9 Plus phone, using a telephoto camera,
which gives twice the optical magnification of
the image. The settings of the camera of the
phone when shooting are: professional mode;
aperture-2.4, ISO 100, speed 1/50s. The ma-
trix of the phone is 12MP Back-lit CMOS. The
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Smile Lite MDP device by Smile Line (fig. 2)
with only side lights on was used for lighting.
Reference points were set for the analysis of
the photographs. The distances between these
points were measured and compared to the pho-
tos taken with a DSLR camera with those taken
with a mobile phone with different magnification
and from different distances. The measured line-
ar indicators are in vertical and horizontal direc-
tion, and a total of 990 measurements were made.

a DSLR camera; b) mobile phone with magni-
fication x2; c) mobile phone with magnification
x3; mobile phone with magnification x4, mobile
phone with magnification x5

Fig. 2. Smile Lite MDP

The following distances were measured in
the analysis of intraoral images(Figure 3):

* Inc width - the mesiodistal width of the tooth
11

* 3-3 - the distance between the incisal edges of
the upper canines

* 6-6 - the distance between the tips of the me-
siobuccal cusps of the upper first molars

* Inc height - the distance from the most api-
cal point of the gingival margin to the incisal
edge of tooth 11

* Canine height - the distance from the most
apical point of the gingival margin to the in-
cisal edge of the tooth 13

* Molar height - the distance from the most api-
cal point of the gingival margin to the tip of
the mesiobuccal cusp of tooth 16
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Fig. 3. Parameters used in the analysis of in-
traoral photos: (1) Inc width, (2) 3-3; (3) 6-6, (4)
Inc height; (5) Canine heigh, (6) Molar height

The data was processed with the IBM SPSS
Statistics 25.0 statistical package. A 95% con-
fidence interval (p<0.05) was chosen for a sig-
nificance level at which the null hypothesis was
rejected. Descriptive, variational, and graphical
analysis, Mauchly test for multivariate normali-
ty, Shapiro-Wilk test for normality distributions,

Table 1. Dynamics of the studied parameters

nonparametric Friedman test for hypothesis for
difference between several dependent samples
and nonparametric Wilcock test for two depend-
ent samples were applied.

Results

In the analysis of the measurements of the
intraoral images the following results were ob-
tained(Table 1):

* At Inc height and Canine height, the average
values of the measurements in the photos tak-
en with mobile phone with magnification x2,
x3 and x4 are significantly lower than that of
the photos taken with a DSLR camera, and at
magnification x5 - statistically identical to its
average value;

* At Molar height, Inc width, 3-3 and 6-6 signifi-
cantly lower mean values compared to the val-
ues measured in photos taken with DSLR cam-
era were observed in all other measurements.

From Table 2 it is clear that in all six parame-

Type of the photos

Para-me- DSLR camera Mob. phone x2 Mob. phone x3 Mob. phone x4 Mob. phone x5
r ., X SO ¥ SO ¥ SO [ SD ¥ 8D
Ine 33 896" 1,02 825" 1,03 861" 1,07 880" 1,03 899 1,07
height
Camine 53 44 156 669 144 7050 152 725 155 746 1,60
height
Molar = 53 4o 114 390° 103 439 105 461" 106 487 1,14
height

Inc width 33 8,43* 0,58 7,77° 0,60
3-3 33 33,35+ 2,08 29,77° 1,89
6-6 33 47.54* 1,99 40,12° 1,98

8,06° 0,60 824> 0,58 8,38 0,59
31,27 2,05 32,16 2,07 32,85 2,08
4338 2,14 4532° 223 46.60° 2.14

*- the same letters horizontally mean no significant difference from the first dimension, and dif-

ferent - the presence of such (p<0,05)

Table 2. Comparative analysis of the differences in the studied parameters compared to the val-

ues of the photos taken with a DSLR camera

Differences from the measurements of the values from the photos taken

with a DSLR camera (1)

Parameter 2-1

3-1 4-1 5-1

X SD X

sp X SD X SD

n
Inc height 33 -0,71 0,25 -0,35 0,20  -0,16 0,17 0,03 0,18
Canine height 33 -0,74 0,25 -0,38 0,23 -0,19 0,18 0,02 0,20
Molar height 33 -1,08 0,43 -0,59 0,27 -0,37 0,25 -0,11 0,25
Inc width 33 -0,66 0,21 -0,37 0,15 -0,19 0,14  -0,05 0,14
3-3 33 -3,58 0,70  -2,08 0,63 -1,19 0,61 -0,50 0,56
6-6 33 -742 1,23 -4.16 111 -2.22 099 -0.94 099
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ters the largest in absolute value difference com-

pared to the measurements of the photographs

taken with a DSLR is observed in the photo-
graphs taken with a mobile phone with magnifi-
cation x2, and the smallest - at magnification x5.

Following the dynamics of the parameters
inc height (Fig. 4) and canine height (Fig. 5), the
largest difference compared to the values when
shooting with a DSLR camera is observed at
twice the magnification. At three and four times
magnification there is a permanent increase in
the values and at five times they are statistically
the same.

For the parameters molar height (fig. 6), inc
width (fig. 7), 3-3 (fig. 8) and 6-6 (fig. 9) the
following changes are observed:

* At twice the magnification, there is the biggest
difference from the values when shooting with
a DSLR camera.

* At each subsequent magnification (x3, x4 and
x5) there is a permanent increase in the values,
as the difference in the five times magnifica-
tion compared to the values when shooting
with a DSLR camera is the smallest

4.98 Molar height , | 4.87

4.39
3.90
4

-0.11

-0.37
0 -1.08 -0.59

1 2 4 5
0/!

.y =®=Molar height ==@==Difference from the DSLR camera

Fig. 6. Dynamics of the Molar height parameter

Inc width
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6
4
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Fig. 7. Dynamics of the Inc width parameter
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10 3% 8.25 8.61 8.8 8.99
(N———.*ﬂi
5
071 035 0.16 0.03
0 . -
1 2 3 4 5

e=@= |nc height e=@== Difference from the DSLR camera
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Fig. 4. Dynamics of the Inc height parameter

Fig. 8. Dynamics of the 3-3 parameter

Canine height
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Fig. 5. Dynamics of the Canine height parameter

Fig. 9. Dynamics of the 6-6 parameter
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Discussion

The working hypothesis that image deforma-
tion will be observed when shooting with a mo-
bile phone has been confirmed. The main reason
is the perspective, as the objects that are closer
to the lens appear larger than those that are fur-
ther away. The small lens of mobile phones and
the short focal length cause visible image distor-
tion. The closer the photos are taken, the more
deformed the image, as the objects located in the
center are close to normal sizes and with the dis-
tance to the periphery the dimensions decrease.

It is noteworthy that the values for the height
of the clinical crown of the central incisor and
canine are with similar changes, and at five
times magnification there is no statistically sig-
nificant difference from the photos taken with a
DSLR camera. When measuring the height of
the molar, a difference is observed even at mag-
nification x5.

Measurements of the parameters in the hori-
zontal direction show a decrease in the width of
the incisor, the intercanine and intermolar dis-
tance. The most pronounced are the changes in
the width of the dental arch in the area of the
mesiobuccal cusps of the first permanent molars.
The difference is noticeable even without meas-
uring when comparing the photos taken with mo-
bile phone with different magnification with the
one taken with a DSLR camera (Fig. 1). How-
ever, at five times magnification, the difference
is less than 1 mm, which is acceptable when the
images are used for comparison between the dif-
ferent stages of treatment and not for diagnosis
with biometric measurements. In the area of ca-
nine teeth, the changes are less pronounced. At
five times magnification, there is a statistically
significant difference even for the width of the
central incisor, but it is only 0.05 mm.

There are not enough publications in the liter-
ature to compare measurements made on photos
taken with a mobile phone with different mag-
nification and a DSLR camera. In his study, Lui
M. et al. [7] obtain results that differ from those
obtained from this study. They recommend using
four times digital zoom when imaging the front
teeth, with no difference in the height and width
of the central incisor or in the ratio between the
widths of the upper anterior teeth compared to a
DSLR camera. The authors do not recommend
an exact distance from which to take photos.

The optimal magnification for taking in-
traoral photos in dental practice with a mobile
phone is five times and the distance between the
camera and the object — 40cm.

Conclusion

The DSLR camera remains an indispensable
device in the arsenal of equipment of the Dentist.
Mobile phones still cannot be relied on to take
intraoral photos in which the size and proportions
of the teeth are as close as possible to the real
ones. However, the values measured at five times
magnification are close to the real ones.

In disciplines such as Orthodontics, where
photos are used for documentation and treat-
ment follow-up, mobile phones can be used us-
ing five times digital zoom for imaging. In cos-
metic dentistry, where photos are used to create
a digital smile design and/or to communicate
with dental technicians, it is preferable to use a
DSLR camera.
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Opportunities for access to dental care

Nenov S.', B. Bonev?, Kr. Yaneva?, Kr. Tsokov*

Bb3mMorKHOCMU 3a gocmbn go geHmanHa

nomMmouwj
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Summary

Dental health is an integral part of general human health. Access to dental health is one of main
prerequisites for good health. Demographic characteristics of population, as well as dynamics of
number and territorial disposition of dentists determine opportunities for access to dental care.

Aim

The aim of the study is to explore opportunities for access to dental care in different regions of
Bulgaria in connection with the number and territorial provision of the population with dentists
and dynamics of these processes in the last 12 years.

Material and method

A meta-analysis of statistics from official sources providing information on the status and dy-
namics of the demographic characteristics of the population and of dentists, was conducted. A
statistical analysis of the results was made.

Results and discussion

Increasing the number of dental specialists offers greater opportunities and accessibility of den-
tal services for the population. At the same time, there is a clear tendency for concentration of den-
tists in economically and demographically better developed regions of the country, favoring access
to dental care in these areas. Bulgaria is on the first places by dentists per capita in Europe, but the
level of dental health of the population is still far from desired.

Key words: access, barriers, dental care, dental health
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HaceleHuemo ¢ jekapu no 0eHmMaIHa MeouyuHa u OUHAMUKama Ha me3u npoyecu 6 nocieoOHume
12 200unu.

Mamepuan u memoou

Ocvuecmsu ce Mema-aHanu3 Ha CMamMucCmMu4ecky OaHHU Om OQUYUATHU U3MOYHUYU, 0A8aLU
ungopmayuss 3a CbCMOAHUEMO U OUHAMUKAMA HA Oemozpagckama Xapakmepucmuka Ha
Hacenenuemo u Ha Jekapume no 0eHmanHa meouyuna. Hanpasu ce cmamucmuvecku ananus Ha
pesyrimamume.

Pezynmamu u o6cvicoane

Tosuwasanemo Ha 6pos Ha OeHMAaIHUMe CReYUAIUCMU npediaaa No-20JleMU 8b3MONCHOCIU U
oocmvnHocm Ha OenmanHume yciyeu 3a Hacenenuemo. CoujespemeHHo ¢ mosa ce Haba00asa sICHO
u3pazena meHOeHyus 3a KOHYeHmMpayus Ha OeHmaiHume iekapu 6 UKOHOMUYECKU U 0emMocpaghcKu
no-000pe pazeumume pe2uoHuU 8 CMpaHama, O1a2oNPUAMCmMeaKu 00CMvna 00 OeHMAIHU SPUNCU
6 mesu obracmu. bvieapus ce Hamupa Ha eOHO om nwvpeume mecma no Opou Ha OeHmaniHume
Jlekapu Ha 2naea om Hacenenuemo 6 Eepona, HO 8bnpeku mosa HUGOMO HA OeHMANHO 30page Ha

HaceleHuemo ece ouje e oaney Ha HcenaHomo.

Kntouosu oymu: bapuepu, oenmanno 30page, 0eHMAaIHa NOMow, O0CMbN

Introduction

“Access to healthcare” is defined as an indica-
tor for measuring health inequalities. There are
different aspects of access to medical and dental
care - physical accessibility, time access to ser-
vices, affordability, organizational and cultural
aspects of access. [1] Access to professional
dental care is crucial for opportunity to receive
and use dental services.[2] Access to health care
includes such factors as the availability of regu-
lar healthcare provider, convenient location and
the absence or presence of health insurance. The
availability of regular access to medical and oral
health care is perceived as a key indicator, as
it facilitates the continuity and quality of health
services. Impaired access to services is even
more significant factor obstructing obtaining
of dental care. [3, 4, 5] Different factors influ-
ence access to healthcare services for different
groups of population. According to Oliver et al.

[6] this factors can be distinguished by:
* Income — as a barrier for obtaining dental

care,

* Geographic location — expressed in the
remoteness of practice as an obstacle for access
 Ethnicity —as aprerequisite for opportunities

and difficulties for communication
» Factors of supply and demand of health
services (availability of dental practices
(general and specialized), dental needs of

the population, specifics of requested and
offered services, etc.).

Geographical location of medical institutions
determines the proximity of health services to
the costumers and differs significantly between
the different regions on the territory of the same
country. It should be noted that exist so-called
“permissible” variations in the supply of health
services — especially specialized ones, which
cannot be located completely evenly on the ter-
ritory of the country. However, it is necessary to
provide accessible services in all regions in such
quantity and quality that is defined as needed
by population according to its health needs. In
order to achieve this, health resources must be
distributed among the regions according to pop-
ulation size, health needs and income disparities
in all of the regions. [7]

Purpose and tasks

The aim of the research is to study oppor-
tunities to access to dental care in different re-
gions of Bulgaria and to trace the development
if these processes over the last 12 years.

The following tasks were formulated to ac-
complish the aim:

* To study the dynamic of the demograph-

ic characteristics of population in last 12
years.

* To study the territorial distribution of

dentists in the last 12 years.
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» To study the access to dental services for
the population.

Material and methods

We performed meta-analysis of statistical
data from official sources — National Statisti-
cal Institute (NSI), Bulgarian Dental Associa-
tion (BDA), Eurostat, and a number of publi-
cations providing information on the status and
dynamics of the demographic characteristics of
the population and the number of the dentists in
Bulgaria and European Union (EU). A statistical
analysis of the results was made to determine
the opportunities for access to dental care. Ex-
isting trends were described and analyzed.

Results

Dynamics of population

According to data from the National Statisti-
cal Institute [8], there is a clear trend of decreas-
ing of the absolute number of the population in
the country over the past 12 years (Table 1).

Table 1. Average annual population

Population

Year | Total Residence Gender
number City Village Male Female
2007 | 7640238 | 5403188 | 2237050 | 3699689 | 3940549

2008 | 7606551 | 5407105 | 2199446 | 3681280 | 3925271
2009 | 7563710 | 5401214 | 2162496 | 3659311 | 3904399
2010 | 7504868 | 5375069 | 2129799 | 3629809 | 3875059
2011 | 7327224 | 5324900 | 2002324 | 3566767 | 3760457
2012 | 7284552 | 5307868 | 1976684 | 3545073 | 3739479
2013 | 7245677 | 5291675 | 1954002 | 3524945 | 3720732
2014 | 7202198 | 5267480 | 1934718 | 3502015 | 3700183
2015 | 7153784 | 5227182 | 1926602 | 3477177 | 3676607
2016 | 7101859 | 5204385 | 1897474 | 3449978 | 3651881
2017 | 7050034 | 5181755 | 1868279 | 3422409 | 3627625
2018 | 7000039 | 5159129 | 1840910 | 3395701 | 3604338

When considering the dynamics of the pop-
ulation in the six administrative regions of the
country in the period 2010 - 2018 (Table 2), we
found the tendency for decrease of the popula-
tion number in all the regions, but this process
is more noticeable in those of them that are
more underdeveloped economically. The de-
population is the strongest in the North-Western
and North-Central regions, and the least in the
South-Western region of Bulgaria. [9]

When considering the dynamics of the popu-
lation in the cities and villages in the six admin-
istrative regions of the country, we found the
following trends (Table 3):

* Decrease of the rural population in all
regions, as it is most significant in the
North-Western region, and the least in
the North-Eastern.

* Decrease in the urban population in all
regions except the South-western, where
there is a positive growth of urban popu-
lation number.

» The most significant is the decrease of
the population number in the urban areas
in the North-Western and North-Central
regions, and it surpasses in value even
the decrease in the rural population in
these regions.

When considering the dynamics of the pop-
ulation in the largest municipalities in the re-
gions, we found again a tendency to reduce the
population number in them, except the munici-
palities of Sofia and Varna. (Table 4)

Available data on migration for the period
2012 — 2018 show a predominance of the num-
ber of emigrants with 93 709 compared to the

Table 2. Population and natural increase by administrative regions

Administrative region 2010 2011 2012 2013

North-Western 894724| 842416/ 830035 816935
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Table 3. Dynamics of population by regions

Year

Raegion

North-Wesiern

North-Central

MNorth-Fastern

South-Fastern

South-Wesiern

South-Central

Trhan Rural

TUrban Rural

Urban | Rural

Urhan Rural

Urban | Rural

TUrhan Rural

2010

S5B422 | 336302

596013 312398

o404 | 285344

TTI501 | 332004

1741945 | 371091

1011857 | 509008

011

S3260M | SORRT

571143 2RGE

497 | 259219

TIO2EY | 305456

17T | 35474

Q84491 | 491276

iz

SISR5R | 37T

566376 2ZB2613

TO2651 | 257061

TOERETA | 303541

1774431 | 355577

QRO | 486535

013

SIB951 | 297984

561524 2TEG3R

TODEAS | 255152

To4548 | 301288

1776871 | 351330

OTTO33 | 480951

014

S1122T | 292544

555871 274504

6OEZRS | 253951

T61974 | 299129

1779056 | 347358

973154 | 476574

2015

SOOGD0 | IRUICG

S4BEIS e ]

GO2ORG | 254219

ToOD4E | ZU5501

LFriess | 345317

SET0 | 474022

016

490388 | 2RB63TR

42127 268315

GRE432 | 253428

TSR0 | 291331

1775512 | 342753

Q51307 | 469834

2017

483514 | 279276

536478 263742

GESB0D | 2530675

TS4ET]L | 2ETOG6

1774005 | 337765

Q58294 | 463454

1018

476955 | 272176

5304490 255054

GE3IZSE | 248112

751476 | 284339

1772786 | 332514

955479 | 458362

Growth | 81468 | 64127| 65524 | 53305 | -17146 | 37232 -28026 | 47666 30841 | 38578| 56379 | 50647

Table 4. Population in the largest municipalities

Municipality Year
2010 2011 2012 2013 2014 2015 | 2016 2017 |
Pleven 282543 268420 264917| 261166| 257555| 2s33s8| 250062 246174
Veliko Tarnove 273397| 257558| 254929 252353 249454) 245304) 243633 240696
Vama 465283| 474580| 473880| 473745 473040| 473385) 472790| 472387
Burgas 421786| 415428 414550 414320 414335| 414034 413284) 412132
Sofia 1354622 1294205| 1299465| 1305975| 1313005| 1318181 1321721 1324533
Plovdiv 508992 632091 679872 678528| 676892) 674435 672428 670685 669065

number of Bulgarians returned to the country.
Dynamics of the dentists in Bulgaria
There is an increase in the number of dentists
in the country according to the data of the NSI
and the BDA for the period 2007-2017. Accord-
ing to NSI, their number has increased by 1923
people. (Table 5)

Table 5. Number of population and dentists

North - Central 908411 857793| 848989 840162
North -Eastern 985748| 964147 959712 955997
South - Eastern 1111505| 1075723| 1070415 1065836
South - Western 2113036 2132482| 2130008| 2128201
South - Central 1520865] 1475767| 1466729| 1457984

Year

014 | 2015 | 2016 | 2017 | 201g |NEurelincrease
803771 790526 776766 762790 749130 1145594
830675| 820480 810441 800220] 789583 118828
952246| 947208| 941860 93e484| 931370 54378
1061103 1055545 1049350| 1042837| 1035814 75691
2126414| 2123199| 2118265| 2111869| 2105300 7736
1449728 1441006 1431140| 1421748| 1413840 107025

Year Population | Dentists
2007 7640238 6432
2008 7606551 6288
2009 7563710 6493
2010 7504868 6355
2011 7327224 6655
2012 7284552 6706
2013 7245677 7247
2014 7202198 7013
2015 7153784 =0
2016 7101859 8011
2017 7050034 8355

According to the BDA, the dynamics of the
number of dentists in the country shows an in-
crease in recent years. [10] Data for the last
seven years show an increase in the number of
dentists by 1558 people. (Table 6)

Dentists are unevenly distributed through-
out the country. Their number increases in cen-
ters such as Varna (from 381 in 2000, to 426 in
2009, and 758 in 1029), Plovdiv (from 785 in
2000 to 936 in 2009, and 1383 in 2019), Sofia
(from 1543 in 2008 to 2400 in 2011, and 3238
in 2019), where are located the Faculties of den-
tal medicine in Bulgaria. The changes in the age
composition of the dentists for the country as
a whole and for Sofia are opposite. The gender
distribution corresponds to the statistical ratios
in other countries as well. [11]

The general trend for increasing the number
of'dental specialists after 2011 is valid for the Re-
gional colleges of BDA — Blagoevgrad, Burgas,
Varna, Veliko Tarnovo, Pernik, Plovdiv, Ruse,
Sofia and Sofia-region. There is preservation
and even a decrease in the number of dentists
in the other Regional colleges of BDA. These
divergent changes in the number of practicing
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Table 6. Members of BDA by District

District S

2012 2013 2014 2015 2017 2018 2019
Blagoevgrad 297 319 308 344 360 367 373
Burgas 369 384 383 299 413 430 431
Varna 537 589 614 683 719 731 759
Veliko Tarnovo 214 218 209 209 208 215 223
WVidin 107 106 106 106 100 97 100
Vratsa 136 142 138 142 141 143 142
Gabrovo 128 129 99 130 135 133 131
Dobrich 132 135 125 126 126 127 130
Kurdzhali 141 144 150 148 157 157 155
Kjustendil 160 153 137 149 144 149 146
Lovech 117 116 116 116 114 108 112
Montana 100 102 101 95 96 94 94
Pazardzhik 200 173 252 251 255 252 249
Pernik 140 146 148 151 147 156 153
Pleven 188 186 182 188 183 187 191
Plovdiv 1151 1292 1275 1309 1346 1355 1383
Razgrad 74 74 63 72 75 72 72
Ruse 197 194 194 203 209 208 212
Silistra 76 76 71 78 82 Bl 78
Sliven 156 166 161 162 167 157 153
Smolyan 127 128 130 125 127 125 128
Sofia 2372 2472 2BEB 2879 3002 3138 3238
Sofia - region 149 148 157 165 165 169 169
Stara Zagora 332 352 336 341 340 343 348
Turgovishte 68 =) 68 &7 69 70 49
Haskovo 242 246 239 238 243 244 245
Shumen iie 105 iis 118 120 136 126
Yambaol 105 110 106 103 100 97 98
Members of BDA 2131 8474 2874 9097 9343 9541 9689

dentists prove once again that the negative trend
of uneven distribution of dentists throughout the
country is deepening. [11]

Accessibility of dental services for the
population

Based on the considered data on the popu-
lation dynamics and the number and territorial
distribution of dentists in the country, we cal-
culated the Average number of patients per one
dentist and the Average dentists per 100 000
people. (Table 7) These indicators show the op-
portunities for access to dental treatment and the
coverage of the population with dental services.
The NSI data were used to calculate these indi-
cators. [9]

The quality of dental services and thus the
characteristics of dental status of population
depend not only on the socio-economic envi-
ronment, but also on the number of the serviced
population by a dentist. This ratio varies in dif-

ferent countries. In Denmark, Finland, Greece,
Iceland and Sweden the ratio is 1:1000, in Spain
and Portugal it is 1:2700 — 3500. [11, 12]
According to Tsokov [11], there were 2971
patients per dentist (including dentists from the
public and private sector) in Bulgaria in 1956;
in 1980 there were 1834 per dentist; in 1990 —
1419; in 1995 — 1530; in 1996 there were 1803
patients per dentist. NCHI data for 2000 indicate
1202 patients per dentist; 2001 — 1217 patients;
2003 — 1205 patients; 2004 — 1196 patients;
2005 — 1189 patients; 2006 — 1179 patients;
2007 — 1188 patients; 2008 — 1210 patients;
2009 — 1165 patients per dentist. [11]
Comparing the Eurostat data for 2016 [13],
we found that our country ranks second in Eu-
rope by the number of dentists per 100 000 in-
habitants with a value of 112 dentists. (Fig.1)
This is more than 30 dentists more than leading
European economies such as Germany (85 den-
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Table 7. Opportunities for access to dental care

Year |Population] Number of dentists | Average number of patients per one dentist JAverage number of dentists per 100 000 people

2007 | 7640238 6432 1188
2008 | 7606551 6288 1210
2009 | 7563710 6493 1165
2010 | 7504868 6355 1181
2011 | 7327224 6655 1101
2012 | 7284552 6706 1086
2013 | 7245677 7247 1000
2014 | 7202198 7013 1027
2015 | 7153784 7512 952
2016 | 7101859 8011 887
2017 | 7050034 8355 844

84
83
86
85
91
92
100
97
105
113
119

tists per 100 000 inhabitants) and Italy (80 den-
tists per 100 000 inhabitants), and almost dou-
ble compared to France (64 dentists per 100 000
inhabitants). On the other side of the ranking are
countries as Serbia with 28 dentists per 100 000
inhabitants and Montenegro with only five den-
tists per 100 000 inhabitants.

The total number of dentists in 2016 for the
entire EU is 358 000, which is equivalent to 70.0
specialists per 100 000 inhabitants. The available
data show that the total number of dentists in the
member states shows low grow rates in the peri-
od 2009 — 2016 with total increase of 4.9%. this
leads to an increase of the number of dentists per

100 000 inhabitants for the period from 67.6 to
70.0. The highest values of the dentist/population
ratio are observed in the capital regions of the
respective countries. Such regions are observed
in Romania, Germany, Bulgaria, Spain, Czech
Republic and especially Greece (Attiki had the
highest ratio in the EU, at 163.5 dentists per 100
000 inhabitants). The high number of dentists in
capital city regions may be linked, at least in part,
to the critical mass of potential patients provid-
ed by such large urban areas, as well as the high
number of universities, research establishments,
dental schools and specialist hospitals that are lo-
cated in and around capital cities. In 2015, the
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Figure 1. Dentists per 100 000 inhabitants in EU countries
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only non-capital city region among the seven
highest regional ratios was South-Central region
in Bulgaria (129.8 dentists per 100 000 inhabi-
tants). [14]

According to EUROBAROMETER report
on oral health [15] from February 2010, 92% of
Europeans state that they have no problems ac-
cessing dental services when needed. The high-
est opportunities for access to dental care were
found in Cyprus — 99%, Malta and Hungary —
98%, and the lowest in Latvia — 88%, Poland
and UK — 87%, Romania — 81%, and Lithuania
— 76%. The result for Bulgaria coincides with
that of the EU — 93%. [15]

The proximity of dental practice is a key
factor when it comes to consultation and den-
tal treatment. The majority of Europeans (88%)
believe that it would be possible to visit a dental
office located within 30 minutes of their home
or workplace. The highest percentage is in Cy-
prus (96%), Belgium (96%), and France (95%),
and the lowest in Slovakia (78%) and Estonia
(76%). Eighty-seven percent of Bulgarians said
that they have such opportunity. [15]

The availability of dentists does not seem to
be a problem for Europeans, as 89% of small
and medium-sized city residents stated that they
can find a dentist within thirty minutes of home
or workplace. This confidence is shared by 87%
of the inhabitants of villages and large cities.
These results suggest that the territorial cover-
age is equally satisfactory, both in the developed
regions and the less favorable ones. Only one
percent of Europeans indicates the remote loca-
tion of dental practice as an obstacle to access to
dental services. [15]

The results of a study by B. Bonev et al. [16]
show that only 4,2% of the 1636 people sur-
veyed obtain difficulty accessing dental care
due to lack of practice nearby, with 96% of them
living in the rural areas.

Discussion

The dynamics of the population in the peri-
od 2007 — 2018 shows a tendency to decrease
its number, due to migration processes, and the
negative natural growth. The most significant
population decline was observed at the begin-
ning of the previous decade. Freedom of move-

ment within the EU has led to serious migration
of the Bulgarians.

There is a tendency to reduce the number
of the population in all regions of the country,
and this process i1s more noticeable in the less
economically developed ones. The most serious
is the depopulation in the North-Western and
North-Central regions, and the weakest in the
South-Western region of the country.

There is a tendency for concentration of the
population in the cities, especially in the eco-
nomically better developed regions. An exam-
ple of this are cities like Sofia and Varna, as in
Sofia the tendency is towards constant increase
of residents. This fact can be explained by the
concentration of a large part of industrial pro-
duction and business, as well as the universities
in the capital of Bulgaria.

The dynamics of the number of dentists in
Bulgaria shows a tendency for continuous in-
crease regardless of the application of the so-
called “Dental directives”- 78/686 and 78/687 of
the EU, protecting the law in practice through-
out the Union, and leading to migration of spe-
cialists in the other member states. This increase
is due to several factors:

* Increasing of the number of graduate dentists
—as in 2005 was established the third Faculty
of dental medicine in the country (in Varna),
and the first graduates of it was in 2011.

* Another main reason for the increase of the
number of dentists is the increased retire-
ment age in the country. The characteristics
of dental profession in Bulgaria show a ten-
dency for the dentists to work until elderly,
while they are healthy. This is due to the de-
sire to feel useful for the society, as well as
for economic reasons.

The dynamics of the number of patients per
dentist shows a clear tendency to reduce the num-
ber of the population served by a dental special-
ist. During the reviewed period, it decreased from
1188 to 844 patients per dentist. (Fig.2) The rea-
sons for this can be sought in two directions. On
the one side, the total number of the population
in the country decreases as a result of the demo-
graphic processes, and on the other side the total
number of the dentists in the country increases,
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100 000 inhabitants

due to the larger number of newly graduated ones
from the dental faculties in the country, as well as
the professional longevity.

The healthcare system in Bulgaria is orga-
nized in such way that allows freedom of choice
for the patient for his attending dentist. The dy-
namics of the number of dentists per 100 000 in-
habitants shows a tendency to increase the aver-
age number during the reviewed period. In 2007
it was 84 dentists per 100 000 people, while in
2018 it was already 103 dentists. (Fig. 3) This is
a prerequisite for better coverage of the popula-
tion with dental services and leads to increase of
their opportunities for access to dental care.

Conclusion

The increase in the number of dentists pre-
disposes better access to dental services for the
population, giving options for choosing a den-
tist and dental practice according to the patient’s
needs. The higher number of dentists in relation

to the number of population leads to the greater

probability for affordable quality medical care.

This is a prerequisite for increasing the level of

dental health of the population.

As a result of the demographic and econom-
ic characteristics of the different regions of the
country, there is a concentration of dentists in
the economically better developed ones. This
helps to meet the increased need for dental care
of the population in these areas, but at the same
time it creates preconditions for inequalities in
healthcare and dental care for the population in
the less developed regions. Incentives for den-
tists practicing in disadvantaged areas are still
insufficient.

Considering the dynamics of the number of
dentists per 100 000 inhabitants in the six ad-
ministrative regions of Bulgaria in the period
2010 — 2018 we can make the following conclu-
sions (Fig. 4):

* The smallest is the number of dentists in
the North-Western, North-Central and
South-Eastern regions.

* There are low values in the North-Eastern
region at the beginning of the period, but
towards the end it marked a significant in-
crease in the number of dentists. The reason
for this phenomenon can be found in the de-
velopment of the Faculty of dental medicine
in Varna and the increase in the number of
graduates from it after 2011.

* The highest is the number of dentist per
100 000 inhabitants in the South-West and
South-Central regions. The fact that a large
part of the country’s population is concen-
trated in these regions should not be over-
looked, which gives even greater importance
to the observed trend.

The considered dependencies allow us to
summarize that there is a tendency for uneven
territorial distribution of dentists/dental prac-
tices and striving for their concentration in eco-
nomically better developed regions of the coun-
try. This, on one hand, creates opportunities for
providing the necessary needs for dental servic-
es to the population of these areas, but at the
same time is a prerequisite for limiting such in
the less developed ones.




54 PROBLEMS OF DENTAL MEDICINE Vol. 46 « 2020/1

i3
Vbl
120
T e
— i ——— e :
103 [F= AR LE
K0 an =
It — e
7 —_— L —
Fr——
&0
A0
0
o
20D BT 111 e 2013
—Moril-Wenlorn  =——Maeth Ceniral Both-Eaesterm

el ]

FarL I0135 A0 G 2007

= a - Ha sl Saminl-YWesiam M e srCrrrpanc

Figure 4. Dentists per 100 000 inhabitants by administrative regions

Access to dental care is fundamental to the
dental health of the population. Providing op-
portunities for dental care for the population
should be a major task and priority of the state,
society and the dental profession.

*This study is part of a research project un-
der Decree Ne 90 /26.05.2000, supplemented by
Decree Ne 105 / 02.05.2019, on the topic “Im-
pact of the barriers for access to dental care by
dental professionals” funded by Medical Uni-
versity - Sofia.
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Emergence profile of porcelain veneers and
gingival design in the digital workflow

liev G.1
[Tpocbua Ha nopueAaHoBume hacemu u
odpopMaHe Ha BeHeuyHuAa KoHMYp B guaumaaHug

pabomeH npouec.
NAueB I

Abstract

This clinical report describes a step-by-step novel digital protocol on the relation between the
tooth's cervical emergence profile and gingival soft tissues. The clinical finding represents a chal-
lenging case, as a subgingival restoration margin is needed in order to distinguish subgingival
emergence profile responsible for support, sculpting and stability of soft tissue. This requires a
technique for obtaining a deeper reading of the sulcus when the digital approach falls short. Align-
ing two (or more) 3D models is an operator-sensitive operation. Three models were superimposed
and the boundary between the soft tissue level before and during the retraction was clearly marked.
This allowed us to read very well the depth of the sulcus and the specific limitations when creating
the subgingival aspect of the emergency profile of the veneers. Acrylic alveolar hard model with
polyurethane removable dies, as well as wax prototypes of the veneers were milled. Veneers were
carefully adapted and manually finished on the dies, and then pressed from lithium disilicate. Post
treatment result observed during the three-year follow up period is still stable and beautiful.

These techniques should be applied during the laboratory procedures in order to understand the
relation between tooth and gingiva and create restorations while preserving the shape and stability
of the sofft tissue.

Key words: emergence profile, porcelain veneers, digital workflow, marginal design, smile de-
sign, prosthodontics.

Pezrome

Ilpeocmagenusam KIuHUYeH CryYain ONUCBA NOEMANHO HO8 U3YSI0 OucUmaneH NpPOomoKol 3d
oopmane na npoguia Ha nopyerarosume pacemu u 63auUMOBPLIKAMA ¢ MAPSUHATIHUS BEHEYEH
koumyp. Knunuunama naxooka npedcmaensiéa mpyoeH Ciyuail, muil KAmo e HeoOXo0umo npeyu3Ho
oghopmsine Ha cybeuHeUBANIEeH KOHMYP HA NOpYeranosume hacemu, Ome080peH 3a NOOOBbPHCAHEMO,
ohopmanemo u cmadburHocmma Ha MexKume mMuvKaHu. 3a yeima e HeoOXo00uUMo 0a ce U3Non36d
MEXHUKA, Ype3 KOAMO SICHO 0a Ce GU3YANUUPA BEHEUHUAM 0HCOD 8 He208ama NbiHA OblOOUUHA,
npu Koemo UHMPAOPAIHOMO CKAHUPAHe Modce 0d ce oKaxdce He0OCmamvuHo eghekmusHo. 3a
NOCMuU2AHemo Ha Mmasu yel mpu OueUMmainu Mooena 05xa ConoCMAaseHu U ePAHUYAma mMeicoy
HUBOMO HA MeKume MvbKaHUu npeou u no epeme Ha pempaxyusma oOeute scho mapxkupana. Tosa
n03601U 04 Cce pazepanuyu MHO20 000pe OblOOYUHAMA HA BEHEeUHUsM 0XHCo0 U cneyuduurume

! Assistant Professor, Department of Prosthetic Dental ' Acwucrenr, Kareapa o [IporeTnuHa IeHTanHa MEIHIMHA,
Medicine, Faculty of Dental Medicine, Medical University, ®akynrer no Jlenranna Menunnna, MeauunHCKN
Sofia, Bulgaria VYuusepcutert, Codusi, Buarapus.
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OCPAHUYEHUS NPU Cb30ABAHEMO HA CYOSUHSUBANHUS ACNeKm HA Npohuia Ha USHUKEAHE HA
pacemume. Axpunen anseonapen mevpo MoOel ¢ NOOGUNCHU NbHYUemA oM NOIUYPEMaH, Kakmo u
80CHYHU npomomunu Ha hacemume 6sxa gpezosanu. Dacemume 63xa BHUMAMETHO AOANMUPAHU
U PBUHO 3A8bPULEHU BbPXY MOO€NA U Clled MO8a NPecosanu om aumues oucunuxam. Pesyimamovm
cleo ieveHuemo, Habno0aean npe3 mpueoOUwHUs Nepuod Ha Npociedsnsawne, e ce ouje cmaduieH
U Kpacus.

IIpeocmasenusm uzysno Oueumaier nPpomoKoi Chnomaed 3a no-npeyusHo ogopmsne Ha npoguia
Ha nopyeianogume acemu 0me08opeH 3a NOOOBbPIHCAHEMO, OPOPMAHEMO U CIMAOUTHOCMMA HA
MeKume MmvKaHu.

Kniouoeu oymu: npogun Ha usHuxeawe, nopyeilaHosu gacemu, Oueumanen npPOmMoKoI,

MapeuHaieHn ou3aiiH, OU3auH Ha yCMUGKA, Npome3upaHe.

Introduction

Dental esthetics always must be supported
by gingival esthetics. The morphology of the
cervical third greatly influences the gingival de-
sign. The marginal precision of restorations is
also responsible for the health and stability of
the soft tissue.[1]

With the different prosthetic technique on
periodontally healthy teeth using a feather edge
preparation (BOPT), the clinician and laborato-
ry technician may interact with the surrounding
tissues by modifying their shape and scalloped
architecture regardless of any preexisting dental
or gingival limitation.[2]

In the case of the BOPT with full crowns it
is the emerging profile of the crown that con-
trols the tissue, whereas when applying the prin-
ciples of BOPT to veneers the tissue behavior
is controlled on the frontal cervical emergence
profile of the veneers. This emergence profile is
naturally anatomical and is thus conductive to
correct oral hygiene.[3]

It is well known that hard tissue supports
soft tissue. Based on the tooth anatomy of the
emergence profile in the cervical third we may
design and drive the gingiva where and how we
want in relation of the quantity and quality of
the soft tissue, thus reaching harmony and sta-
bility. In the restorative phase, when working
conventionally, the dental technician scallops
the architecture of the surrounding tissues on al-
veolar gypsum model, providing dynamic com-
pression on the soft tissues by the cervical third
of the restoration to idealize the marginal and
papillary levels.[4] In order to accomplish this,

a precise impression from the gingival sulcus
should be made. The viscosity of the impression
material, promoting the flow into gingival sul-
cus toward the bottom, increase the abutment
surface. In the digital workflow, due to the in-
trinsic nature of the sulcus, optical impression
cannot rely on the viscoelastic properties that
allow a conventional material to penetrate into
with pressure. The use of retraction cords to
dislocate the gingival margin apically becomes
visible to the IOS light beam and the digital in-
traoral scan used to capture the soft tissue pro-
file.[5] This significantly changes the relation,
balance, and harmony that exist between the
tooth and gingiva.

One of the challenges applying new digital
approach in clinical esthetic dentistry is closing
anterior spaces without creating “black trian-
gles” between the teeth. Using adhesive res-
torations and digital gingival recontouring is
a viable option for the clinician because it re-
stores esthetic harmony between soft and hard
tissues. [6] Indirect and direct digitalization,
two access points to the digital workflow and to
digital generated dental restorations are availa-
ble at the present stage.[7] For both impres-
sion techniques, two retraction cords are used
for tissue management. Median total operating
time for CI (Conventional Impression) taking
was around 15:47 minutes (interquartile range
[IQR] 15:18 to 17:30), and for IOS (Intraoral
Optical Scanning) was 5:05 minutes (IQR 4:35
to 5:23). According to this study IOS was less
time consuming than CI taking, and patient per-
ception was in favor of 10S.[8] However, when
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taking an optical impression there is a lack of
solid working model especially for dental labo-
ratory use. Because of the recent improvements
in block material and computerized numerie
eontrol milling machines, the subtractive rapid
prototyping method may be a good choice for
dental arch models.[9] A combination of a dig-
ital impression system and a milling machine,
can produce a Polyurethane (PUT) dental mod-
el duplicating the patient's dental arch features,
which is beneficial for treatment and storage
because it is extremely strong, lightweight,
and resistant to abrasion.[10] The mean differ-
ence between plaster models and PUT models
ranged from 0,07 mm to 0.33 mm and as Re-
ich et al. suggested, the diameter of the milling
bur may determine the smallest grindable radi-
us, and therefore excessive removal may have
occurred on line angles or complicated occlusal
surfaces, while more exact removal is expected
on flat axial surfaces.[11] Another technology
for producing working models is 3D printing.
Printed models with a regular base or a horse-
shoe-shaped base with a bar shows enough ac-
curacy regardless of the printing technique used.
Printed models with a horseshoe-shaped base
without a connecting bar made with the stereoli-
thography printer have a statistically significant
reduction in the transversal dimension that was
not found in the models printed with the poly-
jet technique.[12] Controversial publications on
this issue justified our choice of milling tech-
nique than printing for production of laboratory

solid models in that case. Despite the current-
ly available digital technology for 3D virtual
planning the integration between the 3D data
acquired from scanning systems is usually lim-
ited, which may limit the accuracy of the smile
design technique and if it is not done properly,
the patient will lose all confidence in the dentist.
In addition, if the impression of the mock-up is
digitally recorded before the final restoration
(STL1), it may be used with (STL2) to generate
the final (STL3) file. The future development
of software allowing direct superimposition in
the capturing software could simplify the digital
workflow.[13] Although IOS of the palatal mu-
cosa is promising higher, difficulty is expected
when scanning palate and since we have only a
few reference points and matching on dentition,
it is very difficult to make completely accurate
superimposition of the models.[14]

This article describes a clinical and techni-
cal digital workflow interacting with the harmo-
nious utility between the teeth and soft tissues
and maintaining it from the impression obtained
during the laboratory procedures until the final
cementation of restorations.

Case Presentation

A 30-year-old woman presented with esthet-
ic concerns regarding her smile, which were
attributed to a high smile line, diastema and
tremas between her teeth. The challenge was
to harmonize uneven gingival levels and teeth
shapes by minimally invasive approach.

Figure 1 & 2. Intraoral frontal and lateral view. The challenge was to harmonize uneven gingi-
val levels, to distribute interdental space and open the arch so we can achieve more symmetric look
to narrow the buccal spaces and correct the present crossbite on the left premolars.
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The most creative part of the digital work-
flow process is the smile design. Meeting a pa-
tient’s expectations in terms of esthetics pre-
sents as a major challenge for the dentist. Com-
puter-aided design facilitates the process the
creation of a prototype of the patient's smile.
This guides the treatment planning process,
and also aids discussion with the patient. Smile
design software like Rebel Simplicity (Visag-
ismlile Ltd.) create a completely automated 3D
digital mock-up of the treatment outcome on
STL files, which are used to print a resin model
(Figure 3)

Figure 3. A three-dimensional digital design
over the intraorally scanned upper jaw. After
the initial 10S (STL1) and preliminary analysis,
the most appropriate digital tooth libraries in
size and shape were selected and the new digital
smile design was created.

Full-face photography was performed and
digital scanning I0S (STL1) was made. All
data were transferred to an online-based digital
laboratory We used an online-based smile de-
sign software (Rebel Simplicity, Visagismlile
Ltd.) to create 2D digital designs of the res-
torations, which reflected the patient’s esthetic
preferences and expectations. The 2D designs
were used to guide the complete rendering of
the 3D digital model for subsequent printing.
Once the positions of the incisal edges of the in-
cisors were defined, we created new 3D digital
designs for the teeth proportions, and extended
the length of the teeth in the coronal and apical

directions and complete 3D digital mock-up
(on STL files) for the subsequent printing of a
resin model. A mock-up for clinical try-in was
fabricated with a silicon index and bis-acryl
resin, and this provides both a preview of the
treatment outcome for the patient, as well as
a guide for the clinician during the tratment. (
Figure 4)

Figure 4. Printed resin model of the design.
The initial situation is presented at the back and
the mock up model is shown in front.

After evaluating the final esthetic outcome
and the possible treatment options, it was de-
cided to place ten porcelain laminate veneers
on the maxillary incisors, canines and premo-
lars using a fully digital work protocol. The
teeth in the presented case were not prep and
the existing subgingival cervical part of the
natural tooth could be perceived as a natural
finishing line. As there was no defined finish-
ing line, the tooth abutment was located to
the bottom of the gingival sulcus. The clinical
finding represented a challenging case, as a
subgingival restoration margin was needed in
order to distinguish the subgingival emergence
profile responsible for the support, sculpting
and stability of the soft tissue. This required
a technique for obtaining a deeper reading of
the sulcus when the digital approach fell short.
Teeth were prepared for impression by a dou-
ble retraction cord technique. The first cord
(Ultrapack #00, Ultradent) was gently pressed
into the gingival sulcus apically to a second,
wider-diameter cord (Ultrapack #1, Ultradent).
(Figure 5)
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Figure 5. Teeth were prepared for the impres-
sion with a double retraction cord technique.
The first cord (Ultrapack #00, Ultradent) was
gently pressed into the gingival sulcus apically
to a second, wider-diameter cord (Ultrapack #1,
Ultradent). After the second cord was removed,
the digital impression was performed (STL 2).

After the second cord was removed, the digi-
tal impression was performed: mandible, maxil-
la, and bite registration (STL 2). (Figure 6)

Figure 6. The use of retraction cord dislo-
cates the gingival margin apically and it be-
comes visible to the 10S light beam and the use
of digital intraoral scanning. Intraoral scan
with retraction cord imported into Zirkonzahn
(Zikonzahn GmbH) dental software as an inde-
terminate model (green STL 2).

In addition, a diagnostic impression show-
ing the initial situation was digitally recorded
(STL1) and used with (STL2) to generate the
final (STL3) file. (Figure 7)

Figure 7. In addition, a diagnostic impres-
sion showing the initial situation was digitally
recorded (grey STL1) used with (green STL 2).

Aligning two (or more) 3D models is an
operator-sensitive operation. In the CAM soft-
ware, both models were superimposed and the
boundary between the soft tissue level before
and during the retraction was clearly marked.
This allowed us to read very well the depth of
the sulcus and the limitation when creating the
subgingival aspect of the emergency profile of
the veneers. The third model containing the fi-
nalized and approved tooth design was also su-
perimposed over the previous two. The marginal
contour of the restorations was clearly marked
according to the sulcus depth and the existing
soft tissue contour. (Figure 8,9&10)

Figure 8. By changing the opacity of the first
model (grey STLI) the boundary between the
soft tissue level before and during the retraction

becomes clearly visible.
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Figure 9. Aligning two (or more) 3D mod-
els is possible by choosing the same reference
points of the teeth to match automatically both
(STL1 and STL2). By the color histogram it is
visible that the matching of the models in the
area of the teeth is almost perfectly compared to
the mismatch present in the gingival area pro-
voked by the retraction cords, which dislocate
the gingival margin apically and the mobility of
the soft tissues.

Figure 10. Aligning the models is an op-
erator-sensitive operation. In the Zirkonzahn
(Zikonzahn GmbH) software, the initial (red
STL1) model was assigned as a gingiva reflect-
ing the real status of the present gingival soft
tissue and colored in red. Both models were su-
perimposed and the boundary between the soft
tissue level before and during the retraction was
clearly marked. This allowed us to read very
well the depth of the sulcus and the limitation
when creating the subgingival aspect of the
emergency profile of the veneers.

Some marginal areas of the restorations
were partially overlapped cervically by the ex-
isting tissues, others were exposed. The den-
tal technician scalloped the architecture of the
surrounding tissues using tools provided by the
software and modified the cervical marginal
third of the veneers to simulate the compres-
sion on the soft tissues in order to idealize the
marginal and papillary levels. This approach is
also highly sensitive due to the fact that there is
no tactile sensation during the software sculpt-
ing of the tissues, as well as marginal compres-
sion pressure which is present on the alveolar
gypsum model when working conventionally.
The subgingival emergence profile of the ve-
neers was limited to the depth of the gingival
sulcus with a line marking the retracted tissue.
(Figure 11)

Figure 11. The third model (STL3) contain-
ing the finalized and approved tooth design was
also superimposed over the previously matched
(STL1) and (STL2). The marginal contour of
the restorations was marked accordingly the
sulcus depth and existing soft tissue contour.
Some marginal areas of the restorations were
partially overlapped cervically by the existing
tissues, others were exposed. Dental techni-
cian scalloped the architecture of surround-
ing tissues by modifying cervical marginal
third of the veneers using Free Forming tools
by Zirkonzahn (Zikonzahn GmbH) to simulate
compression on the soft tissues to idealize the
marginal and papillary levels.
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Acrylic alveolar hard model with polyure-
thane removable dies, as well as wax prototypes
of the veneers were milled. Veneers were care-
fully adapted and manually finished on the dies,
and then pressed from lithium disilicate. (Figure
12,13 & 14)

Figure 12 & 13. Alveolar laboratory mod-
el was created by Model Creator (Zikonzahn
GmbH) and milled in acrylic base with polyure-
thane removable dies.

4

»

Figure 14. Wax prototypes of the veneers
were milled. Veneers were carefully adapted and
manually finished on the dies, and then pressed
from lithium disilicate.

The final ceramic restorations were finished,
polished, stained and glazed by hand and deliv-
ered in patient’s mouth under a rubber dam iso-
lation. (Figure 15 & 16)

Figure 15 & 16. Final ceramic restorations
were finished, polished stained and glazed by
hand and delivered in the patient’s mouth under
a rubber dam isolation. Scallop architecture of
surrounding tissues by modifying cervical mar-
ginal third of the veneers to simulate compres-
sion on the soft tissues, to idealize the marginal
and papillary levels is well noted.

Post treatment result observed during the
three-year follow up period is still stable and
beautiful. By the emergence profile and margin-
al precision of restorations in the cervical third
we design and drove the gingiva where and how
we wanted in relation of the quantity and quality
of the soft tissue, thus reaching high-level pre-
cision, harmony, health and stability in a long
term. Beautiful tooth shapes in an accurate pro-
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portion with precise finish lines and veneer tex-
tures are assured during the three-year follow up
period. (Figure 17, 18)

Figure 17 & 18. Post treatment result ob-
served during the three-year follow up period is
still stable and beautiful.

Conclusion

Presented clinical report describes a step-
by-step novel digital protocol regarding the
relation between the tooth’s cervical emer-
gence profile and gingival soft tissues. These
techniques should be applied during laboratory
procedures in order to understand the relation
between the tooth and gingiva and to create
restorations preserving the shape and stability
of the soft tissue.
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Ha 30.11.2020 r. ycriemHo Oerie 3aiuTeH TucepTaruoHeH
tpyn Ha Tema ,,CTPYKTYPHA LAJIOCT HA KOPEHOBUA
JEHTHUH B XOJA HA OPTOI'PAAHO EHJIOAOHTCKO
JIEYEHUE® or n-p Hpuna Kamuuosa Ilenosa-Mnuesa,
karenpa Konceparusuo 3n0oneuenue, ®AM, MVY-Codus c
Hay4eH pbKoBoauTesn aou. A-p Emunusa T'omosa Kaposa, am.
Ha n-p Upuna Kanunosa IlenoBa-Mnuesa e npucbaena OHC
»JLOKTOD®“.

JlucepTalluOHHUAT TPYHA CbIbpKa 225 CTpaHULM U €
oHarneneH ¢ 22 tabmuuu, 47 ¢urypu U 3 HPUIOKEHUS.

bubnuorpadusara BximrouBa 450 muTeparypHud U3TOYHHKA, OT
KouTO 29 Ha kupwinia u 421 Ha naTuHuUIA.

[{enTaHa AUCEPTALIMOHHUS TPY/I € /1A C€ U3CIIeABA BIUSIHUETO HA OTACITHUTE €TAH OT IbPBUYHOTO
€HJIOJIOHTCKO JICYEHUE U Ha MPEJICKyBAaHETO BbPXY CTPYKTypHATa ISJIOCT HA KOPEHOBUS JICHTHH.
Ts e u3rbIHEHA Upe3 6 3a/1auu.

JlucepTalluoOHHUAT TPYJ € HACOUEH KbM H3CIIE/IBaHE Ha BBH3ACHCTBUETO HA OTIEIHH €TamH OT
I'BPBUYHOTO €HJOJJOHTCKO JIUEHUE U MPEJIEKYBAHETO BbPXY CTPYKTYpHATa ISUIOCT Ha KOPEHOBUS
JIeHTHH. MUKPOIyKHAaTHHUTE, KOUTO MOTAT J]a Bb3HUKHAT B X0/1a HA KOPEHO-KaHAITHOTO JICUYEHHE,
ca pucKOB (akTop 3a Bh3HUKBAHE HA BEPTUKAIIHA KOPEHOBA (hpaKTypa, KOSITO € Cpe/l Hal-4eCTUTE
MIPUYWHY 32 CKCTPAKIIHS HA 3hOHTE.

Upe3 aHKETHO MpOy4yBaHE Cpel JeKapuTe IO JeHTallHa MEIUIMHA Y Hac € YCTaHOBEHO
NPEeINOYUTAHUETO MM KbM MAlIMHHHUTE NWIH, U3paboTeHu OT koHBeHIMoHanHa NiTi cmiaB
U 33/IBIDKBaHU C HEMpPeKbCHATa POTalUsl B MPHUCHCTBUETO HA HATPUEB XHUIIOXJIOPHT. B in vitro
YCIIOBHS € JIOKa3aHO, Y€ HE3aBUCHMO OT KOHCTPYKLUMOHHHUS CH Au3aifH, poraruoHHuTe NiTi
CHUCTEMHU TEeHEepUpaT 3HAUUTEITHO IMO-TOJIsIM Opoil nedexkTh B amuKajlHaTa KOpEHOBa TpeTa, a
MUINTE 32 IpeJieKyBaHe He OKa3BaT ChILECTBEHO Bb3ACHCTBHE BbPXY KOPEHOBHSI ICHTHH Ha 360U C
OBAJIHU KOPEHOBU KaHaJH. TommuTe 00TypalluOHHU METOIU U CTy/IeHaTa JlaTepaiHa KOHIeH3allus
MoraT Jia MpeIu3BHKAT MosiBaTa Ha 1e(DeKTH B CTeHATa Ha KOPEHOBUS KaHall, 03 1a ce perucTpupa
3HauYMMa pa3juKa B TEXHUTE OTPULIATEIIHU Bb3/ICUCTBUSI.

Bpemero, KoHIleHTpanusTa W JOMBIHUTEIHATA YATPA3ByKOBA AaKTHBAIUS Ha Hal-uyecTo
U3IIOJI3BAHUTE €HIOAOHTCKHU Pa3TBOPU BIMSAT BbpXYy OMOMEXaHMHUYUTE KauyecTBAa Ha KOPEHOBUS
JEHTHH KaTo CTBIIECTBEHO PEAyLMpaT HEroBara MUKPOTBBPAOCT, a yATPa3ByKOBaTa aKTHUBALUs
BOJIY /IO pa3rparaBsiBAHETO MY B Hail-BHCOKa CTETICH.

Upe3z CBCT e npocneneHa B KJIMHUYHHU YCIOBUS MpOMsHATa B AcOennHaTa Ha JCHTUHA B
KPUTUYHUTE 30HU HAa KOPEHUTE Ha JIOJIHU PE3LH CJIe]l MalllMHHA 00padoTKaTa Ha KaHAJIWUTE KaTo

KOCBEH OeJier 3a MosiBaTa U pa3lpoCTPaHEHUETO Ha IEHTUHOBU MUKPOITYKHATHHHU.
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Ha 13.01.2020 r. ycriemno Oemie 3aluTeH JUCEpPTAMOHEH
tpyn Ha tema ,,PECEHEPATMUBHA EHIOJOHTUSA IT1PU
JIJEHEHUE HA TIOCTOAHHU 3bBM C HE3ABBPIUIEHO
KOPEHOBO PA3BUTHE® ot 1-p Kpacumup MutkoB Xpucros,
karenpa Jlercka aeHtanHa memuiuHa, OJIM, MVY-Codus c
Hay4eH pbkoBoauTen aAou. 1-p Haranus Xpucrtosa [ prHUapoBa,
am. Ha n-p Kpacumup MutkoB Xpucros e npucbiesa OHC
»»JLOKTOp*“.

JucepTallMOHHUAT Tpyd Cbabpxka 177 CTpaHulM U €

oHarnmeaeH ¢ 10 Tabmuiu, 14 durypu, 5 aumarpamu u 2

‘\., npunoxenus. bubnmorpadusara BkIrouBa 657 nUTEpaTypHH
U3TOYHMKA, OT KOUTO 4 Ha Kupuiauna u 653 naruHuna.

[enTa Ha AucepTalMOHHUS TPYA € J1a C€ M3CJIEeABAT BH3MOXKHOCTUTE HAa pereHepaThBHATa
€H/IOIOHTHUS [TPH JICYEHUETO HA TOCTOSIHHU 3b0H C HE3aBbPIIEHO KOPEHOBO PAa3BUTHE U HEKPOTHYHA
nyimna. Ts € u3bJIHeHa uype3 S 3a/1a4u ¢ 2 MoA3aJaui.

JlucepTallMOHHUAT TPy € HAcOYeH KbM H3CIIE[BAHE HA CHBPEMEHHUTE KOHIIEMIMM Ha
pereHeparuBHaTa €H10I0HTHS 32 Bb3CTAHOBSIBAHE HA KOPEHOBUTE KaHAJH 0 HOPMAJIHO ChCTOSTHUE,
KOETO IMO3BOJISIBA 3aBBPIIIBAHE HA PA3BUTHUETO HAa KOpEHa, 3ajelessiBaHe Ha JCHTHHOBHUTE CTCHU
M 3aTBapsHE Ha arekca. YCWiIMsATa ¥ BKJIIOYBAT NPWIATAaHETO HA HAW-HOBUTE CTPAaTerMyd Ha
THKaHHOTO MH)KEHEPCTBO KAaTO KOPEHOBA peBaCKyJaapu3allvs 4pe3 WHAyIUpaHe Ha 0O0pa3yBaHETO
Ha KPbBHHM ChCHPELH, MMPUJIATaHE Ha TEpamusl ¢ MOCTHATAJIHU CTBOJIOBU KIIETKH, MHXEKIIMOHHU
OMOXMMHUYHO AKTUBHU OC3KJICThYHH MATPHIM W TPUU3MEPHU KICTHUYHU MpHHTOBE. Haii-
TOJISIMOTO TIPEIM3BUKATENICTBO 32 ThKAHHOTO MHXKEHEPCTBO Ha ,,ITyJNa* € Ja ce MOCTUTHE In VIVO
peBacKynapu3alys OT KpbBOHOCHATa CUCTEMa Ha JOMaKHHA. 3HAHUATA B O00JIacTTa Ha MyJNIHATa
Ouonorus, 3p0HaTa TpaBMa U ThKAaHHOTO MHXKEHEPCTBO MOTaT Ja ObJaT MPHIIOKEHH 32 TIOCTUTaHe
Ha OWONOTMYHO O0a3WpaHO PEreHepaTUBHO EHAONOHTCKO JieUeHHWE Ha HEKPOTHYHU 3bOH C
HE3aBBPIICHO KOPEHOBO pa3BuTHe. PazpaboTkuTe B 00JacTTa HAa pereHepanusaTa Ha QyHKIIHOHAICH
MyJIITO-IEHTHUHOB KOMILIEC UMAT oOemaBail eeKT BbpXy OIMUTHUTE 3a 3alla3BaHe HA €CTECTBEHOTO

C'BS’b6I/IC, OCHOBHaA 1I€J1 Ha CHOOAOHTCKOTO JICUCHUC.

Vol. 46 « 2020/1 PROBLEMS OF DENTAL MEDICINE 65

AUTHOR GUIDELINES

These requirements are in accordance with the Recommendation for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals, Updated December 2013, www.
icmje.org, and ,,Uniform Requirements for Manuscripts Proposed for Printing in Biomedical Mag-
azines* - N Engl ] Med 1997; 336: 309-15.

The manuscripts are presented in English, two copies on paper , A4 format with the signatures
of all authors on the last page. On the last page — the full address, telephone and e-mail of the cor-
responding author must be indicated. It is the corresponding author‘s responsibility to coordinate
the correction recommendations (made by the reviewers and editorial board) with all co-authors.

The materials should not be proposed for publication and have not been published in another
journal, the principles of copyright and those of scientific ethics should not be violated. By submit-
ting the manuscript, the authors automatically agree to grant the exclusive copyright to the Faculty
of Dental Medicine - Medical University of Sofia if accepted for publication.

The materials and procedures used in the research must meet the ethical criteria established in
experiments with humans or animals and comply with the Rules of Procedure of the Research Eth-
ics Committee at Medical University of Sofia (KENIMUS) and be authorized by this committee.
Patients should not be given names, initials or photographs by which they can be identified.

The authors are responsible for all statements, opinions, conclusions and methods of presenting
the data from their research in the manuscripts.

The proposed scientific materials are published only after peer review and approval by the jour-
nal‘s Editorial Board.

Requirements for scientific materials

The following types of scientific materials are accepted for publication:

1. Original scientific articles - up to 10 standard pages / 30 rows, 60 characters on one page in-
cluding tables, figures and other illustrative material and bibliography;

2. Scientific reviews - up to 15 standard typescript pages, including tables, figures and other
illustrative material and bibliography.

3. Case reports - up to 3 standard typing pages, including tables, figures and other illustrative
material and bibliography.

Manuscripts should be printed on standard A4 typewriter white paper (210 x 297mm).

Font: Times New Roman font, 12 pt, 1.5 spacing, left and right margins - 2 cm; top and bottom
2.5 cm. Pages should be numbered bottom right;

Firstpage:

Title in bold, without abbreviations;

Full Name and Surname of all authors;

Footnote: the academic positions and academic degrees of the authors , affiliating institutions
(Medical University of Sofia, Faculty of Dental Medicine and the corresponding department).




66 PROBLEMS OF DENTAL MEDICINE Vol. 46 « 2020/1

Summary:

It should be on a separate page (separate file) with the authors and affiliation in the same way.
Summary must be up to 250 words maximum. Summary should include introduction, purpose, ma-
terial and methods, results, keywords (use terms cited in MEDLINE or Index Medicus headings).

The structure of the original scientific article. It should include: introduction, purpose and objec-
tives, material and methods, results, discussion, conclusions / conclusion, and bibliography. Indi-
cate in the text the number of references cited in square brackets and in font size of the text itself,
example: [1]. The presentation of material in absolute values, without statistical processing, is not
considered scientific evidence. It is incorrect to duplicate the same material presented in a table
and graph. The numerical information shown in the table should not be repeated in the text, but the
information analyzed. Only standard conventional abbreviations may be used and abbreviations in
the title and abstract are not allowed.

Tables, figures, photographs, diagrams and other illustrative materials should be given in the text
and in a separate file (in electronic form).

Tables should be numbered in Arabic numerals, starting with 1 in the order of their reference in
the text. This numbering shall be independent of the numbering of the figures.

The table title is centered above the table, for example: Table 1 - Mechanical Properties
The first word of the name of each column or row must start with a capital letter. When units of size
are used in a column or row, they must be recorded in the middle of the column under the name of
the columns in light font (in the Si system). The data must be presented in an easily understandable
and transparent form. The use of large and complex tables should be avoided, for example by pre-
senting data in two or more simple tables.

Statistical processing:

- Describe the statistical method, define statistical terms and use commonly used statistical ab-
breviations and symbols. Indicate the level of significance;

- It is obligatory to observe the conditional signs when filling in the grid of the table, namely:
for promils, prodecimiles, etc. not semicolons, but a single character spacing. E.g. one million -
1,000,000;

- Give digital results except in derivatives (e.g. in percentages) and in averages.

Structure of the scientific review. It should constitute an analytical review of the literature on
specific scientific topics related to dental medicine. Up-to-date information (50% of the last 5 years)
must be presented in a logical sequence, and certain scientific data must be supported by scientific
evidence cited in the relevant scientific articles. It is advisable to cite new methodologies, the vol-
ume of material studied, on the basis of which relevant scientific conclusions are drawn. Studies for
and against the thesis as well as the opinion of the author of the review should be cited.

We recommend the use of the principles of meta-analysis when presenting review material on a
specific scientific topic.

Structure of case reports. They should represent well-documented, interesting clinical cases. The
article should be shorter (up to 3-4 pages). The introduction should be more extensive than the orig-
inal scientific article, and there should be a brief literature review on the topic of the case presented.
It should not follow the structure of a scientific article. The clinical case presented should follow the
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ETryHu HOpMHU 32 U3cJeIBaHUA U My0JUKyBaHe

MarepuanuTe u poLeIypUTe, U3MOI3BAHN B HAyUYHUTE U3CIIEABAHUS, TPSOBA J]a OTTOBApAT HA
YCTaHOBEHHUTE €TUUHU KPUTEPUH ITPU €KCIIEPUMEHTH € XOpa UK )KUBOTHH. [laninuenTute He TpsiOBa
Jla ce M0COoYBAT C UMEHa, MHUIMAIN WU (hoTorpaduu, Ype3 KOUTo Morar 1a ObaaT uACHTUPHLIUPAHH.

Marepuanute He TpsiOBa J1a ca MPeUIOKEHU B IPYro CIHUCAHKUE TI0 BpeMe Ha pa3nekJaHEeTO UM
B cI. ,,[IpoOnemu Ha neHTanHaTa MEIUIMHA, KAKTO U Ja HE ca IMyOIMKyBaHU Ha MO-PaHEH eTall B
JPYTO MEeYaTHO WM eJIEKTPOHHO U3JaHue. ToBa ce yIoCTOBEpsBa C JeKJIapalusl.

MarepuanuTe a OTTOBapsT Ha 3aKOHA 32 aBTOPCKOTO MPABO U CPOIAHUTE My IpaBa U TE3H Ha
HayyHarTa eTHKa.

ABTOpUTE Ca OTTOBOPHU 32 BCUUKU TBHPJACHMUS, CTAHOBHUIIA, U3BOJM U METOJIHU HA MPEACTaBsIHE
Ha JAaHHUTE OT TEXHUTE U3CIICIBAHUS B 1aICHUTE PHKOIHCH.
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