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ANALYSIS OF CROWN/IMPLANT RATIO ON IMPLANTS
STABILITY

AHAJIU3A HA COOOHOCOT KOPOHKA/UMIJIAHT
BP3 CTABUIIHOCTA HA UMIMNNAHTUTE

Dejanoska T.", KapuSevska B.?, Kokalanov V.?, Bundevska J.%, Vujasin S.*

'PZU Dental International, Skopje, ?Faculty of Dentistry, Department of Prosthodontics, UKIM, Skopje, *Faculty of Computer Science,
Numerical Analysis and Applied Mathematics, UGD, Stip, *Faculty of Dentistry, Department of Prosthodontics, UKIM, Skopje, RM, *Faculty of
Dentistry, Department of Prosthodontics, EURM, Skopje

Abstract

In total edentulousness treatment the choice is between complete denture or implant therapy. Implant therapy gives better results in terms of prosthetic stability, patient
safety, aesthetics and phonation and prevents alveolar ridge resorption. But implant-prosthetic treatment requires optimally defined indications and conditions. The
crown/implant ratio is an important factor in the implant treatment success and its prophylactic effect on the bone tissue. From that aspect, this article will review the
available published articles on crown/implant ratio in literature. Key words: crown/implant ratio, implant, crown, stress analysis, cortical bone, spongiosseus bone, pros-
thetic restoration, implant treatment.

AncTtpakt

Ipy TpeTMaHoT Ha ToTanHaTta 6easabHocT 136opoT e nomery ToTanHa NpoTesa unu Tepanija co MMNNaHTK. Tepanujata co UMNNaHTI 4asa nosobpy pesynTaTv BO 0fHOC
Ha cTabunHocTa Ha npoTeTckara 13paboTka, CUTypHOCTa Ha MaLEeHTOT, ecTeTukaTa 1 thoHauvja 1 ja CcnpeyyBa pecopnuyjata Ha anseonapH1oT rpebeH. Ho umnnaxto-
MPOTETCKMOT TpeTMaH 6apa onTManHo onpeaener MHAvKaLw 1 ycrnou. CoORHOCOT KOPOHKA/MMMNAHT e 3HayaeH hakTop 3a eeKTOT Of MMNNAHTONOLLKVOT TPETMaH
11 HEroBOTO MPOUNAKTUYHO [EjCTBO Ha KockeHoTo TkuBO. OA TOj acmekT BO TpyAoT ke Guae HanmpaBeH npermen Ha [ocTanHute objaBeHu TPyAOBM 3a COOBHOCOT
KopoHka/MmnnaHT Bo nutepatypata. KnyuHu 36opoBu: CoofHOC KOPOHKa/MMNMaHT, MMMNAHT, KOPOHKA, CTPEC aHanuaa, KopTuKanHa Kocka, CrOHTMO3Ha Kocka,

NpoTeTn4Ka peCTaBpaqua, WMMNNAHTONOLLKN TPDETMaH.

Introduction

Toothloss leads to morphological, functional, and
aesthetic disturbance in the functions of the masticatory
system.

The treatment is choice between usual fixed pros-
thetic or mobile prosthetic restorations or implant thera-
py-

In total edentulousness treatment the choice is
between complete denture or implant therapy.

Each option has its own advantages and disadvan-
tages. However, implant therapy gives better results than
other available treatment options.

The advantage of implant prosthetic therapy is that
prosthetic suprastructures over implants provide more
reliable stability and restore 60-80% of lost function.
This gives the patient greater comfort. Also, the trans-
mission of occlusal forces on the bone through the
implant prevents resorption of the alveolar ridge’.

As an edentulousness therapy, implant treatment is
preferred in clinical practice due to the quality of mod-
ern dental implant materials and the resolved osseointe-
gration problem. Still, implant therapy is not without
problems.

The determination of the number of implants, their
size, the type of prosthetic construction (suprastructure),
and the method of implant placement depends on many
factors.

Most important are the bone tissue condition, crown
height space (CHS) and the patient's finance capacity.

Besides other indications, resorption of alveolar
bone tissue may be crucial in treatment planning, espe-
cially for determining the location and dimensions of
implants.

Although implant treatments provide better dental
rehabilitation than other treatments, overloading the
implants is considered one of the risk factors for
implants survival.
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Gomez-Poloet et al.? and Teixeira et al.’ believe that
it occurs when greater resorption of alveolar bone tissue
is present, which causes two important problems in
implantology: there is insufficient bone tissue for
implant placement, but there is more space for crown
height.

This conditions shorter implants and construction of
longer crown suprastructures. In that case, the prostho-
dontic concept for natural teeth, minimum crown/root or
crown/implant ratio of 1:1, is not respected*.

According to literature, suprastructure height and
implant ratio may be one of the reasons for implants
overload, i.e., for stress increasement in the peri-implant
bone tissue and treatment failure.

In June 2004, in Las Vegas, Nevada, the International
Congress of Oral Implantologists sponsored a consensu-
al conference to determine the space needed for crown
height®.

Despite numerous consensus discussions and meet-
ings, no general guidance consensus was developed,
thus leaving room for further research.

Aim

The purpose of this article is to analyse the findings on
crown/implant ratio in the published literature.

Material and method

The material consists of reviewed articles that exam-
ine crown/implant ratio. The articles were acquired by
research in international journals, as well as PubMed and
EBSCO database in the period from January 2005 to
January 2020. Research was done using keywords accord-
ing to the Mesh index. 325 articles were reviewed, out of
which 50 were analyzed.

Discussion

Implantology treatments in modern dental practice
are widely accepted methods for edentulousness treat-
ment. Due to osseointegration of implants, the success of
implant treatments is over 95%°.

Implant treatment failure can be attributed to poor
planning, inadequate compliance with surrounding struc-
tures, improper design and occlusion of suprastructure.

Initially, dental implantology has accepted the pros-
thetic standards that were applied to natural teeth. Thus,
according to traditional prosthetics, the length of the
implant placed in the alveolar bone (equivalent to the
root) should be greater than the height of the suprastruc-
ture. According to the prosthetic principle, crown/root
ratio should be ideally 1:2, 1:1.5 ratio would be optimal,

while 1:1 ratio should be minimum. The implant is
placed in bone tissue, so the base for implants placement
is to have sufficient amount of bone. However, teethloss
results in vertical bone tissue loss. Vertical bone tissue
height is a prerequisite for determining the implant
length.

Misch defines the space for suprastructure as "crown
height space" (CHS, Crown Height Space)’.

The crown height space (CHS) is measured from the
crest of the alveolar bone to the occlusal plane in the
posterior region for the upper and lower jaw, and in the
anterior region the upper CHS is measured to the
occlusal plane, and the lower CHS is 1-2 mm above the
occlusal plane. The ideal CHS for a fixed suprastructure
over the implant should be between 8 and 12 mm. This
dimension provides space of 3 mm for soft tissue, 2 mm
for occlusal suprastructure thickness and more than
Smm for abutment®.

The clinical C/I ratio is determined by radiography”’.

In situation of greater crestal bone resorption, the
space for the implant suprastructure, i.e. C/I ratio, is
increased, which is considered as risk factor for success
and implant treatment'.

Grossmann also believes that correct C/I ratio is one
of the key factors in achieving a long-term prognosis in
prosthetic rehabilitation'.

The crown/implant ratio is an important factor for the
success of implant-supported prosthetic reconstructions
and for the implants stability in general. It is basically
taken from the prosthodontic concept for natural teeth
but still there are fundamental differences. According to
Suham et Effie' the differences are because the implants
have no periodontal ligament, therefore no rotation, and
forces are transferred from the implant directly to the
bone tissue. For these reasons, increasing the length of
the implant cannot compensate for the increased crown
height. Instead, he proposes to increase the area of func-
tional load by increasing the number implants placed,
the size of the implant used or the implant design.

Excessive stress on the surrounding tissues, which is
caused by the loading stress forces, is one of the possi-
ble causes of implant failure. Since the stress is trans-
mitted directly to the bone through the implant, careful
planning, the correct number of implants, and the posi-
tioning of the implants are crucial to ensure proper stress
distribution. However, researches on the optimal number
of implants necessary to support the suprastructure are
insufficient. Recognizing this problem, Gizem, Sercan et
Sedat” carried out an in vitro study of finite elements
analysis to determine the optimal location, number, and
diameter of implants needed to support the suprastruc-
ture. The study showed that as the number of implants
increased, stress values in peri-implant bone tissue
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decreased. However, changes in implant diameter had no
significant effect on stress.

This can be explained by Rangert et al.'s theoretical
analyses", who say that axial loads are more favorable for
a uniform distribution of stress around the implant, while
non-axial forces are danger. Similarly, Papavasiliou et al.”
found that non-axial forces increased concentration of
stress in implant and bone.

These results are also consistent with the literature
describing the impact of increased crown height on
transfer of occlusal forces'**.

There are various opinions in the literature regarding
correlation between crown/implant ratio (C/I) and
implant treatment success.

Misch et al.** say that several factors can increase
the mechanical load of the implant, and increasing the
height of suprastructure is one of those.

According to Nissan® some longitudinal clinical
studies for implants with high crowns suggest that this
factor does not compromise the predictability of treat-
ment. According to him, CHS is more significant than
the C/I ratio in assessing biomechanical-related detri-
mental effects.

Rokni? also reports that there are clinical studies for
high-crown implants that prove that this factor does not
compromise implant treatment.

Research study and results received by de Moraes et
al.® suggest that by increasing crown height the stress
concentration in the peri-implant bone tissue is increased.

The stress concentration increases by increasing the
crown height. It was concluded that: increased C/I ratio
increases the stress concentration in the implant compo-
nents and cortical bone”.

According to Hadzik et al.*’, no significant correla-
tion was found between C/I ratio and secondary implant
stability, as well as between C/I ratio and marginal bone
loss.

The crown/implant ratio of 0.9 to 2.2 did not affect
the occurrence of biological or technical complications.
One tooth restorations with a crown/implant ratio of
between 0.9 and 2.2 can be considered a viable treatment
option®’.

According to Ramos et al.** crown heights of 12.5
and 15 mm caused a statistically significant stress distri-
bution on screws and cortical bone (p<0.001) only at
non-axial load. Therefore, he concluded that crown
increase was a possible deleterious factor to the screws
and to the different regions of bone tissue.

According to Bulaqi et al.” the increase in crown
height space causes the corresponding distribution to
become more nonuniform and increases the maximum
compressive and tensile stresses in the peri-implant
bone.

Also, de Moraes et al.*® found that increasing the
crown height during non-axial load caused a higher con-
centration of stress in the crown, at the implant/bone
level, and increased bone tissue micro movement.

Meijer et al.** have researched the impact of the C/I
ratio on implant treatment. They selected 154 articles,
eight studies met the inclusion criteria. Average C/I ratio
was in the range of 0.86 (with 10 mm implants) to 2.14
(with 6 mm implants). Data reviewed in the articles did
not show high incidence of biological or technical com-
plications.

Schulte, Flores et Weed® monitored the survival of
889 implant supported suprastructures with average C/I
ratio of 1.3 (from 0.5:1 to 3:1), in the 2.3 year period
(from 0.1 to 7.4 years). He found out that the average
survival rate was 98.2%. Sixteen implant failures had an
average 1.4 C/I ratio, similar to successful ones. Due to
the similarity of the results of the failed and successful
implants, they concluded that the C/I ratio was not the
cause for implant loss.

Sanz et Naert*® convey conclusion of the European
Association for Osseointegration: ,,The use of implant
supported restorations with C/I ratio up to 2 does not
influence crestal bone loss”.

Blanes et al.”” for more than ten years were evaluat-
ing the impact of C/I ratio on 142 implants. The respon-
dents were divided into three groups, according to C/I
ratio: The first group C/I ratio of 0 to 0.99, the second
with 1 to 1.99, and the third with C/I ratio higher than 2.
The third group had a success rate of 94.1% (48 of 51
implants). They concluded that restorations with C/I
ratio between 2 and 3 can be successfully used. The
authors noted that 81.3% of the implants tested were sin-
gle crown.

Zhao et al.** from January 2007 to January 2012, fol-
lowed 119 patients with 208 ITI implants in posterior
region, during period of 6-66 months. Implant restora-
tions were divided into three groups; first group C/I<I;
second group 1<C/I< 1.5 and third group C/I>1.5. The
clinical C/I ratio did not significantly affect peri-implant
bone loss and biomechanical complications of the
suprastructures.

Garaicoa-Pazmifio et al.”” made literature review on
196 articles and 13 were valid for comparison. They
found a negative correlation between the C/I ratio and
marginal bone loss (P =-0.012).

De Moraes et al.* have evaluated the impact of
crown height on micro movement and stress distribution
at implant/bone level by using the three-dimensional
finite element method. The implants were sized (3.75 x
10.0 mm) with external hex connections, and the crowns
were 10 mm, 12.5 mm and 15 mm high. Axial forces of
200 N and non-axial forces (45°)100 N were applied.
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The height of the crown under axial load did not affect
the stress distribution and stress concentration, while on
oblique forces load they increased. The results of this
study suggest that increasing crown height increases
stress on implant/bone tissue and increases the micro
movement in bone tissue, especially during oblique
forces load.

Kyung-Jin et al.* evaluated the impact of the C/I
ratio on the change in the marginal bone level around the
implant in order to determine the location-related factors
that influence the correlation between the C/I ratio and
the peri-implant marginal bone loss. The study was per-
formed on 259 implants total, placed on 175 patients
with an average follow-up period of five years. The
implants were divided in two groups according to C/I
ratio: <1 and >1. Implants with a higher C/I ratio showed
less marginal bone loss than implants with a lower C/I
ratio.

Urdaneta et al.* have done research to evaluate the
effect of increased C/I ratio on single tooth implants. The
study was performed on group of 81 patients with 326
implants between 2001 and 2003. Patients with at least
one single tooth implant were followed. Higher C/I was
associated with a significant increase in prosthetic com-
plications, but had no significant effect on the level of
bone tissue.

Cinar et Imirzalioglu* using the finite element
method investigated the amount and localization of
functional stress in implants placed in two different bone
types (type 3 and type 4) with three different crown
heights. They investigated three C/I ratios: 1/1, 1.5/1 and
2/1. The greatest functional stresses occurred around the
implant collar with a C/I ratio of 2/1 (430.57 MPa).
When doubling the C/I ratio from 1/1 to 2/1 functional
stresses were increased, as well as tensile and compres-
sion values in cortical and spongiosseus bone in both
bone types (type 3 and type 4). As the C/I ratio increased
from 1/1 to 2/1, the largest deformations occurred in
type IV spongiosseus bone.

Gehrke® made an experimental static load at 30°
angle to the longitudinal axis of the implant. He con-
cluded that load resistance significantly decreased by
increasing C/I ratio.

In the study of Verri et al.* an increase in the C/I ratio
of 1:1 to 1:1.25 showed increase of average stress in
bone tissue by 30% and the increase of C/I ratio from 1:1
to 1:1.5, increased average stress by 51.5%.

Kwan et al.* examined the displacement of crown
with different height (10, 12 and 14 mm) and different
axis of load. The largest displacement was on highest
crown with no-axial load.

Most authors agree that there is no established proto-
col to determine the maximum allowable C/I ratio for

dental implant treatment since the experimental studies
are not fully consistent with clinical studies* .

Conclusion

In most articles there is contradiction regarding the
importance of crown/implant ratio for stress in peri-
implantable bone tissue.

According to the literature, axial forces cause less
stress and non-axial forces cause more stress on peri-
implant bone tissue.

Stress in peri-implant bone tissue depends more of
the direction of the loading force (higher on non-axial-
force load) than of the crown/implant ratio.

Most of the studies are paraclinical, made on three
dimensional computer models. Clinical studies are most-
ly with periodic follow-ups monitoring of changes in
peri-implant bone tissue.

The results of both methods, in most cases, comple-
ment and thus provide corresponding recommendations
for clinical practice.
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THE ROLE OF BIOMARKERS PGE2 AND IL-18 IN
ORTHODONTIC TOOTH MOVEMENT - REVIEW PAPER

YNOIrATA HA BUOMAPKEPWUTE PGE2 U IL-1B
BO OPTOAOHTCKOTO ABUXEHE HA 3ABUTE -
PEBWUJAIJIEH TPY[
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Abstract

Introduction: Tooth movements caused iatrogenically by the application of orthodontic forces for therapeutic purposes are realized through remodeling of the alveoli,
with facilitation of numerous biomarkers including inflammatory mediators. The mediators PGE2 and IL-1f have a particular role in these events. Aim: The aim of this
review is to determine the role and effect of PGE2 and IL-1f in orthodontic tooth movement. Material and Method: A total of 39 articles were analyzed, including orig-
inal articles and reviews published on PubMed and Google Scholar. Only articles published in English were included in the investigation. Key words used for collect-
ing data were Orthodontic treatment, biomarkers, PGE2 and IL-1B, bone remodeling. Conclusion. In the treatment of malocclusions the highest values of PGE2 and
IL-1B in gingival fluid have been detected in the early orthodontic phase. Both inflammatory mediators have osteoclastic activity, with IL-18 acting in the first hours of
the action of mechanical force, and PGE2 activity is synergistic, with the final effect being tooth movement and alveolar remodeling. Key words: Orthodontic treatment,
biomarkers, PGE2 and IL-1B, bone remodeling.

AncTpakT

Bogep: [IBkerbeTo Ha 3abuTe koe Ce jaByBa kako pe3ynTaT Ha MpUMeHa Ha OPTOAOHTCKWTE CUMW BO TepaneBTCKW Liemy, Ce OCTBapyBa Mpeky pemoaenauyja Ha
arnBeonapHara kocka noTroMorHato og 6pojHi Gromapkepy, Bo NpB pes uHdnamatopHuTe Meaujatop PGE2 n IL-1B, kou umaat nocebHa yrora BO LIEN1OT 0BOj MPOLIEC.
Llen: LienTa Ha 0Boj peBujaneH TpyAa € Aa Ce yTBpAAT yrorata v BvjaHWeTo Ha uHdnamatopHute mepvjatopn PGE2 u IL-1B BO OPTOAOHTCKOTO ABIMKeHe Ha 3abuTe.
Metoau: 3a peanusauvja Ha noctaeHata Len 6ea aHanuaupaHy BKynHo 39 CTPYYHN CTaTvy, BKNyYyBajkv peBujanHi TPYAOBN W TPYAOBYM CO OPUTMHANHKM pesynTaTi
o6jaseHu Ha 6asnte PubMed 1 Google Scholar. Bo ucnuTyBatbeTo 6ea BkiyyeHu camo TpyaoBy 06jaBeHi Ha aHrmmckyl jaavk. KnyyHi 360poBi kopucTeHm 3a npubuparbe
Ha noparouute 6ea OpTOAOHTCKW TpeTMaH, Gromapkepu, PGE2 n IL-1B u pemopenvpare Ha anBeonapHata kocka. 3akmyyok: [1py OpPTOAOHTCKVMOT TpeTMaH Ha
MarnoKmny3uuTe Hajucok BpenHocTu Ha Meaujatopute PGE2 u IL-1B Bo ruHrvBanHvoT dnywa 6ea koHcTaTvpaHy Bo paHaTa opTofoHTCKa hasa. W Aata nHnamatopHi
MeaujaTopy MMaaT OCTEOKNACTUYHA akTUBHOCT, Mpu o IL-18 AenyBa Bo NpBIUTE YacoBy Of [ECTBOTO HA MexaHuyKaTa cuna, a akTueHocTta Ha PGE2 e cuHepricTnyka,
Mpu LUTO KPAjHUOT ECPEKT e [BUKEHE Ha 3abuTe M pemoaenaumja Ha anBeonapHata kocka. Kny4Hu 36opoBu: opTogoHTCKM TpeTMaH, Bromapkepy, PGE2 u IL-18 v
pemozenvparbe Ha anBeonapHara Kocka.

Introduction

In everyday life, in physiological conditions the teeth
are in constant motion which is slow, minor and invisi-
ble, and is accomplished by permanent remodeling of
the alveoli in which they are placed. In healthy peri-
odontitis, although they are constantly in discrete
motion, they remain firmly fixed in the alveoli without
luxation. In this case the forces are controlled. But
throughout life, teeth are constantly exposed to the
effects of various stressors (weaker or stronger) due to
mastication, phonetics or may be the result of many
other causes that are transmitted from the tooth to the

alveoli and surrounding support apparatus. The forces
are not always within the permissible force or direction.
In many situations they overlap with the axial axis of the
tooth, and are vertically oriented. But for a variety of
reasons, in addition to the vertical direction, they can be
more or less longitudinal, sloping, even horizontal.

In essence, the supportive tooth apparatus is the main
harmonizing system that balances strength in physiolog-
ical stresses, and during pathological stresses tolerance
is limited, thus if compensatory mechanisms are unable
to continue balancing alterations appear. The conse-
quences depend on the strength, duration of the action of
force, and the capacity of the tissues around the over-
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loaded teeth. Of course, in these conditions the immune
response of individuals that has a significant influence
on the tissue response, should not be forgotten.

In physiological conditions there is a balance
between osteoclastic resorption and osteoblastic bone
formation; hence, in the absence of excessive forces
these two processes are in equilibrium. The resorption
on one side of the tooth is balanced by the deposition of
newly created bone on the opposite side. At the same
time, these processes are aided by the continuous depo-
sition of cement which throughout life manages to main-
tain, more or less, a constant relationship between the
root surface and the alveolar cup.

For therapeutic purposes in certain situations, tooth
movement during orthodontic treatment (OTM) is
desirable, predictable and expected. In orthodontic dos-
ing, tooth movement is a consequence of a series of bio-
logical events in the teeth, periodontal ligament (PDL)
and alveolar bone that causes microscopic, macroscop-
ic, biochemical and other changes in and around the
tooth'’.

Concerning these processes that occur in the tooth
environment, it is well known and understood that ortho-
dontically conditioned tooth loading causes cell changes
in the alveolar bone initiating processes of cell differen-
tiation, reparation, migration, vascular changes and
inflammation. Bone remodeling facilitates tooth move-
ment to the desired position. On the pressure side during
OTM, the blood perfusion is reduced and is associated
with hypoxia. This vascular condition creates conditions
for the disrupted process of cell proliferation, which in
certain situations can cause apoptosis-cell death’.

In essence, OTM is not a simple activity, it is rather
a complex dynamic movement that causes a series of
sequential events that are dominated by vascular tissue
changes, synthesis and release of molecules, biomarkers,
cytokines or neurotransmitters’. Each of the released
molecules has activity that in the tissue around and in the
tooth has an effect on the alveolar wall or in PDL whose
ultimate effect is compression (pressure) on one side and
the opposite tension (traction)®, or more precisely, cer-
tain biomarkers stimulate resorption processes, and oth-
ers the opposite”.

During orthodontic treatment, biomarkers that are
released play a key role in biological changes in and
around the tooth and are divided into three major groups:
inflammatory mediators, metabolic products and
enzymes’. Each group contains several substances that
act as indicators for the events in and around the tooth.
They all have different powers of specificity and sensi-
tivity, but one thing is important - each of them has a
field of action and informs about the biological status of
PDL and alveolar bone at a particular stage of OTM°.

Beside the periodontiumthat has an important role in
the movement of teeth in OTM, the gingival fluid (GCF)
plays the auxiliary role. It is an exudate and an indicator
of biochemical events in the tooth’.

In the GCF besides the largest percentage of water,
immunoglobulins, bacteria, enzymes, toxins and many
inflammatory mediators are present as well’. Some of
them play the role of markers responsible for the active
destruction of tissues in most periodontal diseases®.
During orthodontic treatment the cytoskeletal configura-
tion and shape of cells in the PDL are changed’.

Biological tissue changes under the influence
of orthodontic forces

The forces applied to tooth movement have different
effects on and around the teeth depending on the duration
of action". Initially the force exerted causes thinning of
the periodontal ligament followed in parallel by certain
metabolic tissue changes that intensify several hours later.
But these changes are not identical on both sides; on the
contrary, metabolic deviations differ on the side where the
tooth is directed, i.e. the compression side, as opposed to
the side where the correction occurs, i.e. tension'.

The forces affect all structures of the periodontal tis-
sues (alveolar bone, periodontium, cementum and gingi-
va), but the dominant effects are observed on the alveolar
bone, where the primary effect is related to the cells. They
differentiate, migrate, collapse or heal not only as a result
of orthodontic forces but also as a consequence of some
other factors including obligatory inflammation and vas-
cular disorders””. Thanks to these activities remodeling
takes place in the alveolar cup which facilitates move-
ment.

The alveolar bone is not only involved in the move-
ment of teeth, the PDL is also subject to force-induced
changes. Thus, in the pressure side of the PDL there is
hypoxia-induced blood perfusion, which is believed to
either influence cell proliferation or cause apoptosis.
Definitely, the effects depend on the degree of oxygen
present®.

In the PDL besides the extracellular matrix and colla-
gen fibers there is also a rich cell population composed of
fibroblasts, osteoblasts, osteoclasts, cementoblasts,
cementocytes, fibrocytes and other cells that contribute to
the specific design of PDL, and each has its own role.
Together they have the ability of renewal, so PDL can be
easily adapted to the action of orthodontic forces if they
are moderate and controlled”. Referring to all these devel-
opments, periodontal tissues allow the teeth to be moved
to new positions, thus changing, what for the patients
seems important, aesthetics as well as the function'.
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Given the changes in periodontal tissues, it can be
concluded that orthodontic tooth movement is a fairly
serious and complex procedure resulting from numerous
and varied biomechanical changes that, according to
Proffit®, are primarily due to changes in PDL.

According to another group of researchers, tooth
movement during orthodontic treatment may be the result
of a series of consecutive reactions in the periodontal tis-
sues including alveolar bone, not just in PDL".

Zainal Ariffin® confirms that these processes release
numerous substances from the tooth and surrounding
structures called biomarkers that can be identified in dif-
ferent media.

The remodeling process i.e. compression and stretch-
ing, alter the vascularization that causes the synthesis of
different signaling molecules that generate a cellular
response providing resorption or apoptosis processes’.
Initiate activation processes on various cellular signaling
pathways that promote resorption and apoptosis process-
es'®. These signals are responsible for changing of the
cytoskeletal structure. Some authors describe this
process as a series of orchestrated cellular and molecular
events in the alveolar bone and in PDL initiated from the
application of orthodontic force". Signals are responsi-
ble for the changes that initiate alterations in the
cytoskeletal structure™.

In addition to the macroscopic and morphological
changes that occur during orthodontic treatment, changes
are also evident at biomolecular level, where growth fac-
tors, prostaglandins, and cytokines in general are released
as one segment of the large biomarker group".

The role of biomarkers in orthodontic tooth
movement

Biomarkers are identified as important mediators
during orthodontic therapy. They are the cause of
inflammatory disorders, bone resorption and apoptosis,
changes in the periodontal ligament, and vascular and
neural tissue changes™'. In essence, biomarkers are sub-
stances that are objectively measured and evaluated as
indicators of normal biological, pathological processes
or as pharmacological response status following applied
therapeutic procedures in tissue, and most commonly in
GCF.

Numerous studies in the 1990s have reported that
biomarkers have been linked to alveolar bone destruc-
tion and the progression of periodontal disease.
Macrophages and neutrophils, in response to bacteria,
produce important inflammatory mediators such as
TNF-a, IL-6, IL-1, and other cytokines that are associat-
ed with bone and tissue destruction™ *.

Thanks to studies™* concerning the orthodontic tooth
movement, it is concluded that the inflammatory inter-
leukins of IL-1pB, IL-6, TNF-a and low molecular protein
molecules are found in the inflamed periodontal pockets?.

Therefore, it can be concluded that biomarkers can be
indicators for other conditions of the periodontal tissues,
and not only related to orthodontic tooth movement. They
have a particularly important role in the processes of bone
homeostasis and bone destruction. Specific inflammatory
mediators such as [CTP, RANKL, osteoprotegerin (OPG),
and osteocalcin are pointed out for this role. Bostanci®®
measuring the amounts of RANKL and OPG and their
ratio showed that in bone destruction, RANKL increased
in the gingival fluid and OPG decreased. This condition is
reversed in healthy gingiva or gingivitis where other peri-
odontal tissues including bone are not involved in resorp-
tion processes.

In addition to the metabolic substances and enzymes
in the group of biomarkers that participate in bone shap-
ing during orthodontic tooth movement, an important site
belongs to the group of inflammatory mediators. This
group includes the following biological substances:
prostaglandin E, neuropeptides (calcitonin related gene
peptide and substance p), transforming growth factor-al,
epidermal growth factor, a2 microglobulin and insulin-
like growth factor-1, interleukin-1 (receptor antagonist)
1B, 2, 6, 8, tumor necrosis factor, macrophages colony
stimulating factors, receptor activator of nuclear factor-
kappa / receptor activator of nuclear factor-kappa ligand /
osteoprotegerin system, myeloperoxidase, markers of root
resorption’.

Prostaglandins are one of the most important group of
inflammatory mediators involved in bone loss and bone
formation processes.

Prostaglandin E(PGE2)

Prostaglandins are lipid compounds that are derived
enzymatically from fatty acids and have important func-
tions in human and animal organisms. Each
prostaglandin contains 20 carbon atoms, five of which
form a ring. One of them is Prostaglandin E.
Specifically, PGE2 is a major mediator of inflammatory
and vascular events. It plays a major role in the destruc-
tive and absorptive processes that are based on increased
osteoclast activity in the body?.

Dosage of orthodontic force supplemented with
PGE2 injection in animal models (monkeys and rats)
resulted in advanced alveolar bone resorption which
caused increased tooth mobility*"*.

Increased levels of PGE2 in GCF by 24-48 hours of
application have been reported in the human population
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where orthodontic controlled forces have been applied.
However, the study reported a decrease in values after
168 hours of research®.

Studies on the values of PGE2 and IL-1B in GCF
indicate that ovarian activity has an influence on inflam-
matory mediators during the orthodontic tooth move-
ment stage®.

A comparison of PGE2 values in GCF during ortho-
dontic force application revealed different findings.
Namely, the young population has increased levels of
PGE?2 in the GCF, which increased to 21 days. From 21
to 28 days the concentration of this biomarker has been
decreased. No difference was observed in adults before
and after the study. Variations of PGE2 in GCF were not
detected. In fact the results do not indicate that PGE2
levels vary with age and period of orthodontic activa-
tion. This may explain why orthodontic treatment is
more successful in younger versus older populations®.

PGE2 and IL-1p are considered to be strong stimu-
lants of bone resorption and apoptosis and are a type of
response to mechanical stress. In fact, the dynamics of
this activity is dependent on their concentration, which

in turn is reflected in the clinical finding in orthodontic
loading conditions*. A study concerning the concentra-
tion of PGE2 and IL-1p in GCF confirms the recent find-
ings. Values increase at the early stage of orthodontic
treatment, and then normalize, i.e. are returned to their
initial values in 7 days®.

A research by Saito** showed that periodontal liga-
ment cells responded to mechanical stress with increased
production of PGE while IL-1B enriched the tissue
response.

A well-known fact among orthodontists and peri-
odontists is that orthodontic load on a periodontally
compromised teeth is not very desirable as it leads to
additional lesions of the already damaged tissues. To
some extent this connection is also a limit for planning
and implementing orthodontic appliances. But the
adverse impact of whether and how advanced periodon-
tal disease would affect tooth movement during ortho-
dontic dosing, including the ultimate effect, is an issue
that has yet to be elucidated. Okamoto” investigated the
effect of experimentally induced periodontal inflamma-
tion on orthodontic tooth movement in mice. Special

Table 1. Relationship between PGE2 and IL-1B with orthodontic tooth movement

Mediator | Model Medium | Sample Important findings References
PGE2 animal GCF rats Tooth movement [30]
PGE2 animal GCF rats Tooth movement [31]
PGE2 human GCF humans Increasing from 24-48 hours [32]
PGE2 animal GCF cats Influence of ovaries [33]
PGE2 human GCF Young population | Increase till the 21 day [34]
PGE2 human GCF adult No changes [34]
PGE human | GCF humans L’}g;&?ﬁ;ﬂgf& jr“;“ga';‘;“rs' [35]
PGE animal tissue cats g?j;ked staining of the tension [36]
In vitro treatment with PGE2
PGE2 | invio pecresses e iacalu 2|
lation and RANKL expression
PGE2 Review PGE 2 use of light continuous forces [38]
PGE2 humans GCF children Increase in the tension side [21]
PGE2 humans GCF humans Increase after 24 hours [39]
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staining has shown that during orthodontic treatment the
number of osteoclasts was reduced in the pressure zone
under conditions of induced periodontal disease.

The expression level of the receptor activator of
nuclear factor kappa-B ligand (RANKL) in the pressure
zone was reduced in the group where ligatures were
applied. In contrast, experimental periodontitis increased
the levels of cyclooxygenase-2 mRNA in periodontal tis-
sues, whereas in vitro treatment with PGE2 reduced
extracellular signal-regulated kinase phosphorylation
and RANKL expression induced by mechanical stress in
osteoblasts. These results suggest that force-induced
orthodontic osteoclastogenesis in the alveolar bone was
inhibited by concomitant periodontal inflammation, at
least in part through PGE2 resulting in reduced tooth
movement’’.

The activity of PGE2 and IL-1p is known, but their
role in bone remodeling is confirmed in Ren's review?.
The relationships of these two inflammatory mediators
has been confirmed, revealing different patterns of regu-
lation. Namely, PGE 2 and IL-1 beta jointly participate
in orthodontic tooth movement. IL-1 beta responds pri-
marily to mechanical stress, and PGE 2 is more respon-
sive to the synergistic regulation of IL-1 beta. The results
of the analysis suggest the application of light continu-
ous forces in the orthodontic treatment of patients.

Studies have been conducted comparing PGE2 and
IL-1pB values on the side of compression and tension in
patients undergoing orthodontic forces during the early
phase of orthodontic tooth movement. Increases of basic
values have in most cases been on the tension side. In
control teeth throughout the study values of PGE2 and
IL-1P remained at baseline. Results suggest that PGE2
and IL-1pB in GCF reflect biological activity in the peri-
odontium?'.

Conclusion

During orthodontic tooth movement, the highest val-
ues of PGE2 and IL-1P in gingival fluid have been
detected in the early orthodontic phase. IL-1p exhibits
osteoclastic activity and PGE2 acts synergistically. Both
inflammatory mediators have osteoclastic activity with
the final effect being tooth movement and alveolar
remodeling.
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Abstract

The main aim of the endodontic therapy consists of the tridimensional obturation of the endodontic space. The efforts for an ideally processed and sterilized root canal
are questioned if the same is not obturated completely. The aim of this paper is to evaluate and determine the percentage of the volume of empty spaces and spaces
of root canals obturated with different materials for obturation with the help of a microcomputer —tomography. This paper includes 80 frontal human extracted teeth. The
teeth were divided in two bigger groups according to the technique of processing of the root canal: The first group consisted of 40 human single root teeth processed
according to the standard technique of processing and obturated with gutta-flow and Thermafill. The second group consisted of 40 human single root teeth processed
according to the ultrasonic technique of root canals processing and obturated with single cone and lateral compaction technique. Statistically significant differences
have been registered between the root canals obturated with Thermafill and the Single cone technique (p<0.05). Statistically significant differences have been regis-
tered between the root canals obturated with GuttaFlow and the Single cone technique (p<0.01) and the Single cone and the technique of lateral condensation (p<0.01).
Key words: Root canal obturation, materials, techniques, micro-CT.

AncTpakT

[naBHaTa Lien Ha eHROAOHTCKATa Tepanuja Ce COCTOW BO TPOAWUMEH3MOHANHa OnTypalja Ha eHAOAOHTCKVOT mpocTop. Hanmopute 3a waeanHo obpaboTeH i
CTEpUNN3NPaH KOPEHCKN kaHan Ce A0BeAyBaaT BO Mpallare ako UCTUOT He e KOMMNEeTHO onTypupaH. Llen Ha 0Boj TpyA e Aa ce OLeHyBa 1 0apeay MpOLEHTOT Ha
BONYMEHOT Ha NPa3HIHI 1 MPOCTOPY Ha KOPEHCKITE KaHany 0BTyp1paHi co pasnuyHin MaTepuany 3a obTypaLiuja co NoMOLL Ha MUKPOKOMMjyTep- Tomorpadmjata. Bo 0Boj
TPyA BKy4eHn ce 80 dpoHTanHM XymaHu exctpaxipaty 3abn. 3abute Gea nofeneny Bo 4Be MOroNnemy rpynu Criopef TexHnkata Ha 06paboTka Ha KOPEHCKMOT KaHar.
lpBara rpyna ja coumHyBaa YETUPUECET XyMaHW eAHOKOPEHY 3aby 0GpaboTeHN cnoper cTaHaapaHa TexHuka Ha obpaboTka v onTypupanm co Gutta-Flow 1 Thermafill.
Bropata rpyna ja couuHyBaa YeTUp1eceT XyMaHin eAHOKOpeH 3abu 0bpaboTenu cnopep YNTpacoHuk TexHkaTa 3a 06paboTka Ha KopeHckUTe kaHanu v ONTypypaHi co
single cone 1 TeXHuKkaTa Ha naTepanHa KoHaeH3auvja. EBuaeHTpaHN ce CTaTUCTHYKM 3HaYajHI pasnikv U3Mery KopeHckuTe kaHanw onTypupadu co Thermafill 1 single
cone TexHukata(p<0,05). CTaTUCTMYKI BUCOKO 3HAYajaHN pa3nuki Ce eBUAEHTUPAHN U3MEry KOPEHCKUTE KaHanu onTypupaHyu co GuttaFlow u single cone TexHukata
(p<0,01) n single cone 1 TexHukaTa Ha naTepanHa koHaeH3auvja(p<0,01). Knyyru 36opoBu: kaHanHa 06TypaLja,matepujany, TeXHIKkM,Mukpo-LIT.

Introduction

The success of the endodontic therapy depends on
the complete chemical and mechanical processing of the
canal system of the root of the tooth, followed by an
obturation of the root canal'*’.

The main aim of the endodontic therapy consists of
the tridimensional obturation of the endodontic space.
The efforts for an ideally processed and sterilized root

canal are questioned if the same is not obturated com-
pletely**®.

An ideal obturation would be considered as such if
the canal obturation manages to close the side openings
of the dentin canals, foramen apical and the entrance of
the root canal, i.e. the root canals obturated with a thick
filling which reaches 2 mm to the x-ray tip of the root.

The empty places which would remain between the
canal filling and the wall of the canal, as well as the air
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bubbles inside the material for obturation, may contain
these bacteria or create a path which will enable the bac-
teria or their products to break through to the paradontal
tissue and reactivate the inflammatory processes.

The ideal obturation has to prevent their entering in
the periapical tissue i.e. disable the conditions for their
further development*?,

The materials used for obturating the endodontic
space do not satisfy their aim according to their charac-
teristics. This is confirmed by the fact that although there
are numerous materials for obturation of the root canals
further efforts are made to discover material with better
performaces®'*.

Thermafill is a method for obturation of the root
canals by using warm gutta-percha. Even before 1883
the author Perry used spiked golden wires covered in
soft gutta-percha for root canals obturation.

Single cone - technique was developed in 1960 by
standardizing the endodontic instruments. The aim of
this method is after preparing the apical part of the root
canal to be covered with a thin layer of cement and
gutta-percha, silver or titanium cone is placed in the
tooth canal.

The method for canal obturation called lateral con-
densation is considered to be safe, cheap and suitable to
work.

The method consists of laying the inner walls of the
root canals with cement by using a lentulo spiral, thin
needle or an ultrasonic system and master cone gutta-
percha placed on the determined root length.

GuttaFlow®2 and GuttaFlow®2FAST is a liquid cold
system for canal obturation which combines cement and
gutta-percha in one unique product. The system consists
of matrix of polydimethylsiloxane filled with small
gutta-percha.

The aim of this paper is to evaluate and determine the
percentage of the volume of empty spaces and spaces of
root canals obturated with different materials for obtura-
tion with the help of a microcomputer - tomography.

Material and method

This paper includes 80 frontal human extracted teeth
which have curves on the root canal smaller than 10
(degrees) selected according to the technique Schnider.

The experiment does not include teeth with underde-
veloped roots, with obturated root canals and caries on the
root of the tooth.

After the extraction, the teeth were rinsed with saline
to remove the blood and were kept in artificial saliva. The
teeth are de-crowned with a diamond borer 1 mm above
the enamel-cement border to achieve the length of the root
of 12 mm.

Determining the length of the root canals of the teeth
has been made using an instrument no.10 placed in the
root until you see the tip of the instrument in the apex of
the root canal.

As exact length the length Imm smaller than the
length determined by the instrument is taken.

The teeth were divided in two bigger groups according
the technique of the processing of the root canal:

1. The first group consisted of 14 human single root
teeth processed according to the standard tech-
nique of processing.

2. The second group consisted of 14 human single
root teeth processed according to the ultrasonic
technique of root canals processing.

First group - After determining the exact length of the
root canals the teeth from this group were processed
according the technique described by Ingle (1961). The
canals were irrigated with 2ml NaOCL 5% (Produites
Dentares SA, Vevey, Switzerland) and dried with paper
pins (PRESIDENT DENTAL, Duisburg,Germany).

This procedure is performed until the root canal gets
the determined form and has no smell and leftovers of the
pulp tissue.

The root canals from the first group are divided in two
subgroups according to the obturation technique.

For the obturation of the root canals from the first sub-

group we used the material GuttaFlow*2
(Coltene/Whaledent GMBh+Co.KG, Langenau,
Germany).

The root canal in the second subgroup is laid with AH-
Plus ®JET™ paste (Densplay De Trey GmbH, Kostanz,
Germany) and obturated with Thermafill system
(Densplay DeTrey GmbH, Konstanz, Germany).

The second group - the root canals from this group
were processed using ultrasonic crown-down technique
according to Greka et al. (2007). We started the instru-
menting with a hand widener size 40 K-file adjusted to the
ultrasonic device (Zhengzhou Smile Dental Equipment
Co, Ltd. China) in the period of 1 min. During every
change of instrument, we rinsed the root canals with a 5%
NaOCL and dried them with paper pins. The root canals
were divided in two subgroups. The root canal from the
third subgroup was obturated with a paste AH-Plus®
JETTM (Densplay De Tray GmbH, Kostanz, Germany)
with the help of a lentulo spiral, and the root canal was set
with only one gutta-percha (Coltene/Whaledent
GmbH+Co0.KG).

The root canals of the teeth in the fourth subgroup
were obturated with the technique of lateral condensation.
The walls of the root canals were laid with AH-Plus®
JETTM paste (Densplay De Trey GmbH, Kostanz,
Germany) with the help of a lentulo spiral.
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Micro-computer tomographic method

The samples were measured in a commercially avail-
able cabinet for cone beam micro-CT, (uCT 35, SCANCO
Medical AG, Briittisellen, Switzerland).

The examination samples were wrapped in a piece of
sponge 2 x 3 cm and placed in special test tubes with arti-
ficial saliva. The test tubes were then placed in a scanning
machine and the machine was started. We placed five
samples at a time.

The machine works with a cone beam starting from
7 um from the point of the x-ray tube. The photons are
detected with a CCD-based space detector and the projec-
tion data is reconstructed by a computer in a 900 x 900
matrix picture.

The chosen size of the voxel is 20 pm in all three space
dimensions.

The x-ray voltage is 70kVp, intensity 114.

The empty space in the second evaluation is automat-
ically segmented, based on the grey scale of the values in
the CT-layers.

The region of interest (the filling and the empty space)
is marked by contours. The script for doing the analyses
started by one click on the SCANCO Evaluation program.
(picture 20)

(]

: o [E—

Picture 1. Grey scale of the values of three different teeth.
It shows the contours used for the second evaluation to
calculate the empty space between the filling and the
tooth. The inner contours exclude the volume of the filling.

v |

Picture 2. 3D-renders on segmented volumes of interest
showing the empty space around the filling (seen colored
in green)

In the statistical analyses of the received results from
the clinical study we used methods for descriptive and
analytical statistical analyses.

For testing the zero hypothesis and reaching valid con-
clusions we used the following methods of analytics and
statistics-

Statistical tests:

- Single factor ANOVA for numeric markings and

observation.

- LSD- test-test of the quadrotor of the smallest dif-

ferences

- Kruskal-Wallis’ test

- Mann-Whitney’s U test of inversion

Results

Chart 1. The percentual presentation of the empty
spaces in the inner side of the canal obturation.

The chart shows the percentage of detected empty
spaces in relation to the complete filling.

The statistical analyses showed: ANOVA for numeric
markings of observation- F=6,725; DF=3; p<0.1 i.e. there
is a statistically significant difference in the percentage of
empty space between the researched groups. The smallest
percentage of empty space is in 2.1 group, and the biggest
in 1.1 group.

The between groups differences with the LSD-test,
showed that 1.1 differs statistically significant with 1.2
and 2.1, and does not differ with 2.2.

Group 1.2 differs with 1.1 and with 2.2 and does not
differ with 2.1;

Group 2.1 differs with 1.1 and with 2.1 and does not
differ with 1.2;

Group 2.2 differs with 2.1 and 1.2 and does not differ
with 1.1

The following chart shows the values from the com-
plete percentage of empty spaces and spaces. Chart 2
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Chart 1. The percentual presentation of the empty
spaces inside the material for obturation compared to
the complete filling.
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Chart 2. The percentage presentation of empty spaces
inside the material for obturation and the empty spaces
in the root canal compared to the complete filling.

The data analyses showed that a bigger percentage of
empty spaces was registered in the root canals obturated
with the Thermafill technique (13,61%), while a smaller
percentage of empty spaces was registered in the root
canals obturated with the Single cone technique.

The single factor ANOVA for numeric markings of
observation showed: F=17.8; DF=3; p<0.01

The results show that there is a statistically significant
difference in the total percentage of empty spaces in the
researched groups:

LSD-tests showed that there was no statistical differ-
ence between the root canals obturated with GuttaFlow
and Thermafill technique (p>0.05), GuttaFlow and the
technique of lateral condensation (p>0.05) and Thermafill
and the technique of lateral condensation.

Statistically significant differences have been regis-
tered between the root canals obturated with Thermafill
and the Single cone technique (p<0.05).

Statistically significant differences have been regis-
tered between the root canals obturated with GuttaFlow
and the Single cone technique (p<0.01) and the Single
cone and the technique of lateral condensation (p<0.01).

Discussion

A great number of factors might influence the success
of the endodontic therapy. After the efforts made to con-
trol infections, an adequately processed and obturated root
canal should mean success of the endodontic treatment®'.

A well-known fact is that the hermetically sealed root
canals of the tooth would mean smaller chances for post-
operative complications. The empty spaces in the obtu-
ration of the root canals, in theory, might compromise
the outcome of the treatment, knowing the possibilities
of microorganisms staying in which may find a way to
reproduce and penetrate towards the periapical tissue.
All techniques, unfortunately, have a lot of registered
failures because of the fact that a chemical binding of the
material for obturation with the inner walls of the root

canals is not achieved. All authors consider the main
goal of endodontic obturation to be the prevention of
micro-permeability of oral fluids which contain bacteria
and their products to move from the coronary towards
the periapical part and obstruct the progress of microor-
ganisms towards the periapical space which were resist-
ant to canal disinfection and instrumentation®'".

The empty spaces may be captured during the canal
obturation. The empty spaces which do not communi-
cate with the inner wall of the root canal named as inner
empty spaces are considered as non-risk for the progno-
sis of the endodontic therapy because the bacteria in
these empty spaces do not find suitable conditions to sur-
vive and reproduce. These empty spaces may communi-
cate with each other and create a path to the inner wall
or the periapical tissue.

The production of new materials in endodoncy is
connected to technical innovations of finding techniques
and materials which will contribute to bigger clinical
successes i.e. satisfying all needs of the endodontic
materials where the main accent will be given to the her-
metic sealing of the root canal.

These new materials should be evaluated carefully®.

The x-rays made after the treatment are a benchmark
for the quality of the canal obturation and the only
method to clinically evaluate the homogeneity of the
obturation and the presence of empty spaces in the mate-
rial for obturation™.

Jung et al. 2005* evaluated the potential of the accu-
racy of micro-CT for the evaluation of canal obturation.
The authors confirmed that micro-CT can clearly
emphases the wall of the root canal.

According to the findings of all authors, there is no
obturated root canal that does not have empty spaces.
(Eplay 2006, Gulsahi 2007, James 2007.).

This information rejects the zero hypotheses.

Our research, with the help of micro-CT scanner ana-
lyzed the presence of empty spaces in the inner space of
the canal obturation. The empty spaces which started
from the inside of the material and continued to the outer
wall are marked as limited empty spaces.

According to the statistics data a larger percentage of
empty spaces are registered in the root canals obturated
with GuttaFlow 5.15%, the root canals obturated with
lateral condensation 4.47%, Thermafill 1.74% and the
single cone technique 0.60%.

When analyzing the total percentage of empty spaces
in the material for obturation and the empty spaces
between the inner wall of the root canal and the materi-
al for obturation, the larger values are from the root
canals obturated with Thermafiil system, followed by
the root canals obturated with Gutta-Flow and lateral
condensation.
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While the root canals obturated with the single cone
technique gave smaller percentage values, and highly
significant statistical values have been achieved.

The authors Peters (2010)* and Anbu (2010)” con-
firmed that the obturation of root canals obturated with
the technique of lateral condensation is not homogenous
and may show more empty spaces between the gutta-
percha spikes. The authors state that during the lateral
condensation with a widener the air may infiltrate
between the spikes which creates empty spaces.

The authors also determined that the obturation with
long gutta-percha where the gutta-percha is heated may
more easily adapt in all irregularities of the root canal,
but these techniques have also their floes. The gutta-per-
cha when heated expands, but when it is getting cold it
contracts 1-2% giving bigger empty spaces in the canal.

This finding may explain the highest percentage of
empty spaces (13.6) in the root canals obturated with the
Thermafill system.

The author Wu M.K. (2009)* explains with data the
quality of the single cone technique depending on the
cement amount placed in the root canal. If during the
placement of the cement we use lentulo spiral, the space
between the wall of the root canal and the gutta-percha
pin is filled. If the obturation is made with a gutta-percha
pin only laid with cement, bigger empty spaces may
appear and the possibilities of fluid infiltration are big-
ger.

Angerame (2012)* by using the micro-CT system in
the root canals obturated with the single cone technique
concluded that the root canals obturated with the single
cone technique the percentage of inner and outer empty
spaces is 0.522+0896%.

The authors favor the single cone technique because
of the faster way of processing it and because it can be
used in different protocols when processing the canal.

The cements used during this technique and their
physical properties act on the sealing possibility. AH-
Plus cements have shown to be stable in dimensions and
their use is recommended.
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Abstract

Nasopalatine duct cyst, called the incisive canal cyst, described in literature as a cystis canalis nasopalatine or cystis canalis incisive, is the most common non-odon-
togenic cyst occurring in the oral cavity. It develops in the midline palate around the incisive foramen from debris of nasopalatine duct's epithelium. The etiology is
unknown, although it is believed that some of the irritants may have an impact on its development. Cyst develops slowly destroying the alveolar bone of the maxilla.
Typically, the process is asymptomatic and is detected accidentally on radiograph. Clinical diagnosis is made due to X-rays, but only histopathology can confirm the
results. The treatment of choice is total enucleation of pathological changes. The following article presents a case of nasopalatine duct cysts, which is diagnosed and
treated at the Faculty of Dentistry in Skopje. The case is characteristic regarding the symptomatology, as well as the need of differentiation from other pathological
changes within the region, as well as the need for proper treatment. Key words: Nasopalatine duct cyst, non-odontogenic cyst, incisive canal cyst.

AncTtpakT

HasonanatiHanHata LycTa, HapeyeHa yLuTe 1 LMcTa Ha MHLMVBHMOT KaHan, onuilaHa Bo nutepatypata kako cystis canalis nasopalatine unm cystis canalis incisive, e
HajyecTaTa HEOZOHTOreHa LMCTa BO opanHata npashuHa. Ce pasBvBa BO CpeauluHaTa MuHWja Ha manatymMoT OKOMy WMHLM3MBHWOT OTBOP Of EMATENNYMOT Ha
HasonanaTuHanHuoT kaHan. ETvonurijaTa 3a HejanHoTO cosfaBatbe € HemosHaTa, Ho Ce cMeTa Aeka OApeneHN UpUTaTUBHM (hakTopy MOXaT fia MMaaT BrujaHue Bp3
HejauHIOT pa3BuToK. Linctara ce passisa MHory 6aBHO BpLLEjkM KOCKeHa AECTPYKLVja Ha OKONHATa Kocka Ha Makcunata. TUNMYHO, MPOLIECOT € acUMMTOMATCKM U Haj4ecTo
ce fleTekTvpa CnyyajHo Ha paayorpadicka CHUMKa, a KHIKkaTa avjarHo3a ce noTepayBa Co X CTonaTonoLLKa aHanuaa. Tepanujata e XV pypLUKa CO LienocHa eHykrneaviyja
Ha LMCTMYHaTa NpoMeHa. ABTOpUTE MPe3eHTMpaaT KIMHWYKM Cry4vaj Ha HasomanaTvHanHa AyktanHa LycTa, Koja e AvjarHocTMLypaHa v XMpYpLUKU TpeTupaHa Ha
CromartonoLukvoT dpakyntet Bo Ckonje. CriyyajoT e kapakTepucTU4eH BO OHOC Ha CUMMTOMATOMNOrMjaTa, kako 1 noTpebata of AvdepeHLparbe O ApYriTe NaToNoLLIKM
MPOMEHV KoW Ce jaByBaaT BO Taa pervja 1 notpebata of cooaseTeH TpeTMaH. Knyutn 36opoBu: HasonanatiHanHa AykTanHa LycTa, HEOAOHTOreHa LMCTa, LueTa Ha

VHL3MBEH KaHall.

Introduction

Nasopalatine duct cyst is the most common non —
odontogenic cyst occuring in oral cavity. It was first
described by Meyer in 1914"2. In the past, known as the
fissured cyst, now according to the WHO classification
is defined as a non — odontogenic, developmental,
epithelial cyst of maxilla®. In most of cases, it develops
in the midline of the palate near the incisive foramen®. In
normal development, the nasopalatine duct canal is con-
verted into incisive canal by the disappearance of epithe-
lium. Other cells in the form of epithelial cord can initi-
ate the development of cysts. Mostly it is located in
palatal part of canal or superficially’. Depending on
whether the cyst was caused by palatal or nasal part of
the canal, it is lined by stratified squamous or ciliated
epithelium®. If it appears above, within the nasal part of

the canal, cilliary respiratory epithelium can even be
observed’. It has a capsule built of dense fibrous tissue
containing scattered chronic inflammatory cells’.
Nasopalatine duct cyst is rare and occurs in 1% of the
population. Observations show that it is usually detected
among people between 4™ and 6™ decade of life, although
there were cases among children up to 8 years old. It is
three times more common among men than women®*".
It occurs in both human races: white and black®®. The
etiology of the cyst is unknown, although it is suspected
that its development may contribute to nasopalatine duct
infections, or retention of mucus® '°. Of all the factors
most likely theory is spontaneous cystic degeneration of
the nasopalatine duct remains. This duct, in the fetal
period, is a broad connection between mouth and nose.
In the course of normal development, shortly after birth,
it becomes obliterated and atrophies. Among some peo-
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ple, however, it does not disappear completely and its
remnants, in the form of epithelial cord, could lead to the
development of cysts in the incisive canal. However, the
cause of this abnormal development is still unknown®.
Some authors suggest here the similarity to the lower
mammals, in which inside the nasopalatine canal is pene-
trable by air ,,nasopalatine duct”, which is an auxiliary
olfactory organ, called Jacobson’s organ®. Among the sug-
gested causes of incisive canal cysts formation are also
some genetic factors. However, the literature does not
describe a lot of evidence for an unambiguous confirma-
tion of any of the hypotheses™. Cyst develops slowly
leading to loss of bone in the maxilla. Most of its devel-
opment is asymptomatic and is detected incidentally on
radiograph. It is observed within the median line of the
palate as an oval or heart-shaped radiolucency**"*'. If the
symptoms appear, swelling in the median line of the
palate’s front part is the most common’. It may also man-
ifest itself on the labial side of the alveolar process of the
maxilla, causing rarely facial asymmetry** . In some
cases, pain may occur as a result of pressure of nasopala-
tine nerve, reported primarily by people using prosthesis
or as a result of palpation examination of incisive papilla’s
area.

The pain can be caused also by the superinfection.
The more advanced change is, the symptoms become
more pronounced. Also it is observed that symptoms
appear earlier when the cyst is located caudal’. Surgical
total enucleation is the recommended treatment with
pathological findings and shows a very low rate of recur-
rence™'>". Among all types of cysts diagnosed in dental
surgery, a nasopalatine duct cyst is rare. Since 1960, the
English-language literature has published only 468 case
reports®. The aim of our study is to present one case doc-
umented by the University Dental Clinic ,,St.
Pantheleimon® - Skopje, in 2019.

Case Report

A 24-year-old male patient was referred by his gener-
al dentist to the department of oral surgery, our clinic,
complaining to pain in the area of the first maxillary inci-
sors, followed by a panoramic x-ray image showing
translucency in the region of the apexes of the central
maxillary incisors. (Fig. 1)

The main subjective problem reported by the patient is
swelling and pain in the midline, on the inside of the upper
jaw. Clinical inspection and examination of the region
detects swelling in anterior third of medial line of pala-
tum. (Fig. 2)

Palpation in the area of the incisal papilla produces a
painful sensation and a strongly elastic fluctuating promi-
nence that is easily elevated above the level of the gingi-

Figure 2. Intraoral view of the palatum

val mucosa. The panoramic x-ray image shows intact cen-
tral incisors, with no previous carious lesions and no pre-
vious conservative or endodontic treatments (Fig.1). On a
vertical percussion, there is a mild painful sensation on
them. A vitality test of the central and lateral incisors was
performed bilaterally, with a positive result.

By the clinical examinations and differential diagnos-
tic pathways, panoramic X-rays revealed that the diagno-
sis was a nasopalatinal ductal cyst. The patient is referred
for further 3D X-ray imaging, with the aim of precise and
accurate localization of the cystic change. We performed
a drainage procedure, which produces purulent content
and a rubber drain was installed. The 3D x-ray recording
clearly reveals a well-restricted radiolucent bone change
of non-odontogenic origin, preserving a well-preserved
lamellar bone around the roots of all teeth in the frontal
region (Fig. 3, 4 and 5). Dimensions of the translucency
are 14 mm in craniocaudal direction and 11 mm in trans-
versal direction. After all clinical and paraclinical investi-
gations, the previous differential diagnostic finding con-
firms that it is a nasopalatinal ductal cyst and that the
patient is in need of further surgical treatment, which
would result in total enucleation of the cyst.

On several subsequent visits, the pathologically
changed tissue was washed and cleaned with potassium
permanganate and the rubber drain was changed several
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Figure 3. 3D view of the cyst

Figure 4. Transversal view of the cyst

Figure 5. Sagital view of the cyst

times every 24 hours. When the subjective problems of
the patient disappeared and the purulent content was evac-
uated, we had complete cystic enuclation. Nasopalatinal
ductal nerve block anesthesia was applied, Scandonest 3%
in nasopalatine duct and plexus anesthesia in the vestibu-
lar support of the upper incisors. We made a marginal,
palatal incision in the intercuspid area and raised a
mucoperiostal flap with careful prevention of nerve and
vascular contents of the nasopalatinal canal (Fig. 6).
After total cyst enucleation, the mucoperiostal flap tis-
sue was returned to its original position and sutured (Fig.
7). A fully enucleated specimen of the cyst is given for

Figure 7. Postoperative sutured mucoperiostal flap

pathohistological examination. Postoperatively, oral
antibiotic therapy Amoxicillin a 1000 mg twice a day is
prescribed, for 5 days after the surgery treatment. In the
next few days the patient is followed and advised for rins-
es with sodium chloride 0.9% for several times in a day.
According to the macroscopic finding of the pathohis-
tological examination, a soft tissue fragment was present-
ed with an aspect of a cyst wall of 0.1 cm thickness. The
luminal and outer surface of the cyst wall are smooth, and
the overall dimensions of the fragment are 1 cm x 0.7 cm.
All material is embedded in paraffin block for analysis.
According to the microscopic finding, the analysis
showed connective tissue with areas of edema that con-
tained a cystic formation coated with prominent squa-
mous epithelium without any atypical cells signs.
Peripheral to the epithelium is a rich mononuclear inflam-
matory infiltrate and local areas of fresh bleeding.

Discussion
Diagnosing and differentiation of the nasopalatine

duct cyst has to be made very carefully before making
the final diagnosis. A presumptive diagnosis suggested
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on the base of the anamnesis and precise clinical exami-
nation has to be completed with the radiological exami-
nation in minimum two projections: periapical and
occlusal. However, the only certain confirmation is a
result of the histopathological examination. During the
clinical examination, the differential diagnosing is very
important. Mainly the nasopalatine duct cyst has to be
differenced with the radicular cyst to avoid unnecessary
endodontic treatment of vital and healthy teeth’. For this
purpose, the pulp vitality test, the percussion test and the
analysis of shape and width of the periodontal space has
to be performed". In case of the nasopalatine duct cyst,
pulp of the neighboring teeth remains vital and the lam-
ina dura of the periodontal fissure does not lose continu-
ity. All the mentioned tests and analyses have to be per-
formed when periapical granuloma of the upper incisors
is suspected. It is very important according to the mod-
ern endodontics, which says that most of the periapical
granulomas remain ‘not infected’ because they are
caused by the bacteria which are present only in the root
canal. That fact implicates the treatment of these lesions,
which is based on the antiseptic endodontic treatment
without obligatory surgical removal of the periapical
granulomas. During the interpretation of the X-ray, those
pathological periapical lesions are most frequently sug-
gested as the presumptive diagnosis. In differential diag-
nosis the rare lesion — median palatal cyst, similar on the
X-rays, should be also concerned. However, its etiology
is connected with an inappropriate fusion of the maxil-
lary processes and with an injection of the epithelial cells
between them'®. As far as Francoli and Torres claim,
diagnostic problems appear also during examination of
smaller lesions (average size of the nasopalatine duct
cyst is between 6 mm to 17 mm)** because they can be
similar to anatomical structures like the incisive foramen
or widen to 6-8 mm incisive canal. On the other hand,
the cyst can reach the size overcrossing 50 mm®". The
differential diagnosis should concern the supernumerary
tooth appearing in this area — the mesiodens in the fol-
licular cyst and also it should concern the primary cyst,
the giant-cell granuloma, the osteitis with the palatal fis-
tula and also naso — palatine and palatal — sinus connec-
tions’. As soon as the final diagnosis of the nasopalatine
duct cyst is made, the lesion has to be surgically
removed, as the literature recommends, not only because
it is destroying the bone, but also a few malignant trans-
formations are known’. In English literature, there are a
few cases of the squamous cell carcinoma which have
developed as a result of the metaplasia of the epithelium
which lines the cyst”. Gardner observed characteristic
symptoms of the cancer developing from the cyst. As an
example, it can be a dynamic growth of the lesion, also
a resorption of the roots which can be observed on the X-

rays and changes in the sensitivity to touch of the upper
lip". According to literature, a marsupialization is also a
possible alternative treatment for some patients™ . It is
recommended in the cases when the capsule of the cyst
shows adhesions with the surrounding area which make
it difficult to enucleate. Rounded incision should be
made on the biggest circumference and then the cyst’s
lower wall with surrounding mucosa has to be removed.
The procedure should be finished with inserting the
sutures between the lining of the cyst and the mucosa of
the oral cavity. According to some theories, if the lesion
is asymptomatic and does not reach larger sizes, the sur-
gical treatment is not necessary. But they also emphasize
that the cyst has to be removed before prosthetic treat-
ment in this area, because the chronic irritation can lead
to inflammatory reaction. Considering all those facts, it
seems that surgical treatment is the best way of treatment
of the nasopalatine duct cyst* .

A total enucleation should be a surgical treatment of
choice because there are some evidenced cases of recur-
rence reaching from 0% up to 11%. According to
Kimberly, in all collected by him 334 cases, only 7 recur-
rences were observed (2%). Hedin recommends regular
control visits, including X-ray examination and pulp vital-
ity tests of neighboring teeth, after the surgery during 3
years® . As presented in this study case, the four-week
observation period after surgery was performed and then
the treatment was considered as completed. However, the
total enucleation was performed in our case, the patient
was informed that he was obligated to self-control and if
any symptoms of recurrence would appear he had to
come to clinic as soon as possible. Another rare compli-
cation after a surgery which can be observed only in
10% of cases is the paresthesia of the frontal part of the
palate. It is caused by removing the part of the cyst’s
wall which can be connected with the endings of the
naso-palatine nerve’. Although this does not let us to for-
get about the proper examination and also if it is neces-
sary to use all the diagnostic sources and make a differ-
ential diagnosis to start in the right time, a good treat-
ment to avoid dangerous complications.
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Abstract

Diabetes Mellitus has become a global epidemic and presents many complications, usually proportional to the degree and duration of hyperglycemia. Many chronic
macrovascular and microvascular complications of diabetes have been reported in the literature with few reports about oral complications. At the same time, the inci-
dence of oral cancer has not decreased over the years despite exhaustive research. Recent research has shown that diabetes is one of the contributing factors in the
initiation and progression of certain cancers. In addition, certain drugs used for the treatment of diabetic patients may also have a role in cancer initiation, progression
and mortality. Epidemiological studies have shown that diabetic patients are at a higher risk in case of common cancers such as pancreatic, liver, breast, colorectal,
urinary tract, etc. This article will explore the relationship between diabetes and oral cancer, with its possible mechanisms of carcinogenesis. Keywords: Diabetes,
insulin, oral manifestations, oral cancer, precancerous lesions.

AncTpakT

[IM craHa rnobanHa enuaemuja, Yum KOMNMKaLMY Ce MPOMOPLIMOHAIHI CO CTENEHOT U BPEMETPaereTo Ha Xuneprivkemujata. MHOry XpOHUYHW MakpoBackynapHi v
MUKpOBACKyMapHU KOMMMKaLyi Ha avjabeTec ce cpeTHyBaaT BO JUTepaTypata, NocoyyBajku ja nojaBata Ha opanHi komnavkauyy. Bo ucto Bpeme, MHUMAEHLATa Ha
opareH kKapLyHOM He ce HamaryBa BO TEKOT Ha FovHUTE U Mokpaj UCLPMHUTE UCTpaxyBatba. HeofaMHeLHUTe UCTpaxyBatba Nokaxaa Aeka AnjabeTecoT e eaeH of
MPUEOHECYBaYKkUTE (haKTOPU 3a 3arnoYHyBakbe U HanpedyBatbe Ha OAPEneH kapLuHoMK. Mokpaj Toa, ofpeaeHU NEKOBH LUTO Ce KOpUCTAT 3a TPeTMaH Ha AujabeTiyHI
MaLYeHTI, UCTO TaKa, MOXaT [ja MMaaT yriora BO MHULMPak-e Ha KapLMHOM, HEeroBa nporpecvja 1 MopTanuTeT. EnupeM1onoLLkiTe CTyaum nokaxare aeka avjabetuiHute
naLyMeHTM Ce U3NOXEHM Ha NOroreM pravk Bo Cry4aj Ha BooB1YaeH! KapLMHOMM, Kako LITO Ce KapLMHOMM Ha: NaHKpeac, LpH Apob, rpaai, KOMOH, PEKTYM, YpuHapeH TpakT
uTH. OBOj Tpyz, ke v Mpe3eHTMpa JOCerallHuTe UCTpaKyBakba 3a OAHOCOT MoMery AvjabeTec MENUTYC v 0panHuoT kapuuHoM. Kny4Hu 36opoBu: [iujabetec, MHCYNWH,

0OparnHin MaHNUEeCTaLVK, oparneH KapLyHOM, MPeKaHLIepo3HM Neauy.

Introduction

Diabetes mellitus is a group of metabolic diseases
that leads to high levels of blood glucose and is caused
when the body does not make any or enough insulin, or
does not use insulin well'. Although there are various
causes for less common types of diabetes, including
drug- or chemical-induced diabetes, exocrine pancreatic
disease, or infections (e.g., cytomegalovirus), the two
most common subtypes of diabetes are known as Type 1
or Type 2 diabetes®. Type 1 diabetes, formerly known as
juvenile diabetes, is a chronic autoimmune disease in
which the beta cells in the pancreas create little to no
insulin®, and accounts for 5% to 10% of all diabetes
cases’. Type 1 diabetes is generally diagnosed in younger

individuals (usually younger than 25 years of age) and
has a strong genetic predisposition. Exogenous insulin is
needed to regulate blood glucose levels in people with
Type 1 diabetes’.

In contrast, Type 2 diabetes accounts for 85% to 90%
or more of diabetes cases and is one of the most common
chronic diseases, as well as one of the leading causes of
death and disability in the U.S*. Type 2 diabetes is char-
acterized by decreased response of target tissues to
insulin, requiring increasing levels of insulin for an ade-
quate response, dysregulation of insulin production, and
insulin resistance’. Type 2 diabetes is associated with
excess weight, physical inactivity, family history of dia-
betes, and certain ethnicities’. Although some people
with Type 2 diabetes can help improve their glycemic
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control with diet, exercise, and weight loss, patients may
require insulin sensitizers that help peripheral tissues
take up glucose (i.e., biguanides [metformin] or thiazo-
lidinediones) or oral hypoglycemic agents that either
stimulate release of insulin (i.e., insulin secretagogues
such as sulfonylureas)®. Initial symptoms of diabetes
include increased thirst and urination. Other symptoms
can include unexplained weight loss, fatigue, blurred
vision, increased hunger, and sores that do not heal.

One of the most common causes of death is cancer”.
Oral cancer, also known as mouth cancer, is cancer of
the lining of the lips, mouth, or upper throat®. Oral cav-
ity cancer accounts for approximately 3% of all malig-
nancies and is a significant worldwide health problem™.
Most oral malignancies occur as squamous cell carcino-
mas (SCCs); despite remarkable advances in treatment
modalities, the 5-year survival rate has not significantly
improved over the past several decades and still hovers
at about 50-60%. In the mouth, it most commonly starts
as a painless white patch that thickens, develops red
patches, an ulcer, and continues to grow. When on the
lips, it commonly looks like a persistent crusting ulcer
that does not heal, and slowly grows'. Other symptoms
may include difficult or painful swallowing, new lumps
or bumps in the neck, a swelling in the mouth, or a feel-
ing of numbness in the mouth or lips". Adult males are
most commonly affected, with an increased incidence
among alcoholics and smokers of sixth and eighth
decades of life. The commonly affected sites are buccal
mucosa, hard palate, gingiva, floor of the mouth, lips,
oropharynx and tongue. The most common risk factor
for oral cancer is tobacco. The other risk factors include
alcohol, immune defects, genetic factors and viruses
such as human papilloma virus, Epstein-Barr virus, hep-
atitis virus, etc'”. Many oral SCCs develop from prema-
lignant conditions of the oral cavity . A wide array of
conditions have been implicated in the development of
oral cancer, including leukoplakia, erythroplakia, palatal
lesion of reverse cigar smoking, oral lichen planus, oral
submucous fibrosis, discoid lupus erythematosus, and
hereditary disorders such as dyskeratosis congenital and
epidermolysis bullosa®.

Recent epidemiological studies have shown a strong
link between diabetes and cancer. These studies report that
cancer patients with diabetes have a worse prognosis than
patients without diabetes after treatment. Though diabetes
and cancer has many common risk factors such as obesi-
ty, male sex and ageing, both Type I and Type II diabetes
are associated with more incidence of cancer'®. There are
differences in carcinogenesis between diabetes I and dia-
betes II. Studies have shown that the risk of cancers in
breast, colorectum, pancreas, etc. in diabetes II is more
compared to diabetes I patients'”.

Diabetes mellitus causes many immunologic and
metabolic changes in the oral mucosa. Many studies
have shown the relationship of diabetes with periodontal
disease and inflammatory diseases of the oral mucosa.
Emerging evidences suggests that diabetic patients show
more precancerous lesions like erythroplakia and leuko-
plakia that leads to oral cancer. The association between
diabetes and oral cancer is unclear till date. Recent dis-
coveries like anti-tumor effect of metformin can help the
diabetologists and oncologists in discovering newer
drugs for preventing diabetic complications.

Aim

This review discusses the possible association
between diabetes and oral cancer with the available data.

Material and method

The material consists of reviewed articles that search
the possible association between diabetes and oral cancer.
Studies were selected applying the following inclusion
criteria: articles published in English, between January
1998 and January 2020, in scientific journals, original
research, studies conducted on a human population.

Discussion

Oral complications and manifestations of diabetes mel-
litus

Several soft tissue abnormalities have been reported
to be associated with diabetes mellitus in the oral cavity.
These complications include periodontal diseases (peri-
odontitis and gingivitis); salivary dysfunction leading to
a reduction in salivary flow and changes in saliva com-
position, and taste dysfunction. Oral fungal and bacteri-
al infections have also been reported in patients with dia-
betes. There are also reports of oral mucosa lesions in the
form of stomatitis, geographic tongue, benign migratory
glossitis, fissured tongue, traumatic ulcer, lichen planus,
lichenoid reaction and angular chelitis'®"****'*.In addi-
tion, delayed mucosal wound healing, mucosal neuro-
sensory disorders, dental carries and tooth loss has been
reported in patients with diabetes”. The prevalence and
the chance of developing oral mucosal lesions were
found to be higher in patients with diabetes compared to
healthy controls*. The discovery of insulin treatment
justified a close correlation between the disorder of the
carbohydrate metabolism and oral inflammatory compli-
cations®™. The adequate treatment of diabetes results in
marked improvement of the gingival and periodontal
lesions. Diabetes patients have further inflammatory
complications of the oral mucosa. The decreased rate of
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saliva secretion and the low ph value result in chronic
cheilitis and glossitis with progressive atrophy of the
covering epithelial layer®.

Histological changes of gingiva

The coronal part of the gingival connective tissue
underneath the junctional epithelium shows decreased
collagen density. Reduction in collagen synthesis and
replication of DNA in dermal fibroblasts are seen more
in diabetic patients as compared with non-diabetic
patients. It is observed that there is an increase in the col-
lagenase activity and abnormalities in neutrophil degran-
ulation due to gingival crevicular fluid collagenase or
other metabolic abnormalities in periodontal ligament
fibroblasts. The histological sections in diabetic patients
showed thickened basement membrane, swollen and
proliferated endothelial cells and obliteration of capillar-
ies with narrow capillary lumen”.

Diabetes and cancer

The first association between cancer and diabetes was
studied in 1885". According to few meta-analysis studies
diabetic patients have an increased risk of cancers in
endometrium, pancreas, colorectum, etc?*3031:32334,

Hyperglycemia

Hyperglycemia plays a major role in carcinogenesis.
Hyperglycemia generates oxidative stress that damages
the DNA and induces carcinogenesis®.

Anticancer drugs and cancer risk

Insulin analogues used in the treatment of cancer
have a role in cancer. Insulin is a mitogen that stimulates
mitogen-activated protein kinase (AMPK) pathway,
which in turn causes cancer. Many in vitro studies have
revealed that, increased insulin levels affect angiogene-
sis and promote tumor progression by stimulating the
mitogen pathway through insulin and insulin-like
growth factor receptors. Studies have reported that there
is less cancer risk in case of metformin as compared to
other antidiabetic drugs. This is because of certain anti-
tumor characteristics of metformin like cell proliferation
inhibition. It could also be due to decreased cancer pro-
liferation with the activation of activated protein kinase
(AMP), AMP kinase, which is a mediator of tumor sup-
pressor LKB1%.

Precancerous changes in diabetes

Mihaela et al. reported a case having an eleven-year
history of Type II diabetic mellitus with a hyperplastic
lesion in the inferior vestibule. The biopsy showed mod-
erate elongation of the rete ridges, epithelial hyperplasia

due to a moderate acanthosis, mild orthokeratosis with
focal parakeratosis and basal cell hyperplasia of basal
cell layer”.

In the study done by Thomas et al. analyzing the risk
factors of leukoplakia, they found that diabetic patients
are three times more associated with leukoplakia than
non-diabetic patients. This increased incidence might be
due to the metabolic and immunologic changes in the
oral mucosa’®.

Certain studies have reported a possible association
between DM and potentially malignant disorders such as
erythroplakia®* leukoplakia®*' and lichen planus* %,
However, other studies neither demonstrated this associ-
ation nor found any influence of DM on the duration,
distribution, or type of lesion**.

The studies conducted in India* and Hungary* show
an increased prevalence of premalignant lesions among
diabetic patients.

A study done by Ujpal et al. revealed 25.6% of Type
I and 31.3% of Type II diabetic patients had glossitis and
chronic cheilitis that are considered to be precursors of
malignant transformations. 10.9% of Type I and 16.9%
of Type II had benign tumors. 3.2% of Type I and 11%
of Type II had leukoplakia or erythroplakia. There were
more incidences of gingival cancer (29%) and lip cancer
(24%) as compared to the non-diabetic group®.

In normal populations, oral cancer mainly involves
the tongue, oropharynx and floor of the mouth. The lips,
gingiva, dorsum of the tongue and palate are usually not
affected”. But in people with diabetes, tumors most
commonly involve the gums and labial mucosa. Also in
contrast to the normal population, in which males are
more commonly affected by oral cancer than females,
among those with diabetes, tumors are more frequent in
females™*.

Dikshit Rp et al. analyzed data from randomized oral
cancer screening trial in Kerala, India, to study the asso-
ciation between chronic diseases in general, diabetes
mellitus in particular, and pre-malignant oral lesions and
conditions. They found that the incidence of leukoplakia
and lichen planus in diabetic patients was more in com-
parison with non-diabetic patients®.

Bastos et al.* reported a significantly higher preva-
lence of lichen planus in dm? patients (6.1%) than in con-
trol subjects. Van Dis and Parks® observed lichen planus
in 4% of patients with diabetes.

A study by Mohsin et al. revealed more oral mucos-
al lesions such as geographic tongue, fissured tongue,
coated tongue in diabetic than non-diabetic patients. An
association between premalignant lesions and diabetic
patients was not significant according to their study®.
Muralidara et al. also did not find any association
between precancerous lesions and diabetes. They have
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found only lichen planus in diabetes patients®. However,
according to the study done by Yadiyal et al. there is no
correlation between lichen planus and diabetes®. The
occurrence of lichen planus in diabetes patients might also
be due to the lichenoid reaction of the drugs™.

There are studies on other site-specific cancers which
strongly support an increase in cancer risk and mortality
in diabetic patients. The molecular mechanisms associ-
ated with diabetes and cancer development are still not
clear. However, only few research studies have been
done on diabetes and oral cancer. The association
between diabetes and oral cancers may be due to shared
risk factors between the two diseases, such as diet,
aging, obesity and physical inactivity. However, the eti-
ologic factors of oral cancer such as tobacco, alcohol can
also contribute to oral cancer in diabetic patients. A few
studies on oral cancer and diabetes have shown an asso-
ciation between them, while a few studies have indicat-
ed the opposite.

Conclusion

More advanced studies are necessary to show a
definitive relationship between diabetes and oral cancer.
Proper blood glucose control is mandatory to avoid dia-
betes related complications. For this reason, clinicians
and patients should be aware of possible cancer risks in
diabetic patients. This awareness will go a long way in
reducing the incidence of oncological complications
among diabetic patients.
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JNEKJAPAIIAJA

UDK: 616.314-002-084-053.2(100(094.2)

Kapuec Ha pano nercrBo: banrkokimka aexjapanuja na Merynapoanara

acolujanmja 3a JeTCKa CTOMATOJIOTHja

1 | BOBE]J

Hamenara Ha oBaa [lexmapamuja e 1a ce 06e30eau momaap-
IIKa BO CBETCKW PAMKH 3a eHa Ha JOKa3u Oa3mpana neduHu-
IMja 1 32 3aeIHIIKO pa3duparme Ha TOKA3UTE 33 €THONOTH]aTa,
(axropuTe HAa UMK U HHTEPBEHLMUTE BO BPCKA CO KAPHECOT
Ha paHOTO JETCTBO 3apaidl HaMalyBake Ha HETOBOTO
TI0jaByBambe, KAKO U 33 Jia Ce MHULUPAAT 3aeJHUYKH [PUCTAIH
1 TIONIUTHKH 32 Cy30MBamb¢ Ha Taa XpoHWYHA Oonect. Mimajku ro
0Ba NpEIBHJ, IIOJ MOKPOBHTEJNCTBO Ha MeryHaponHara
acormjanmja 3a gercka cromaronormja (International Associ-
ation for Paediatric Dentistry, [APD), 11 excrieptu oz cute kpa-
WITa Ha 3eMjHHaTa TONKAa Ce COCTAHAa U ja COCTaBWja OBaa
m3jaBa.

2 | BAHTKOKIIKATA JEKJAPALIJA
HA TAPD

Kapmecor na panoto nercto (Early Childhood Caries,
ECC) e nedmHmpan Kaxo MPUCYCTBO HA SIHA MM MOBEKE KapH-
O3HH TIOBPIIMHH (7Ie31H O€3 WM CO KaBUTET), MOBPIIMHH IITO
HEeJI0CTacyBaar WM CE PECTaBpHPaHH (TTOPaiH Kapruec) Ha Koj
Omto MyeueH 3a0 Ha JeTe TOJ IIECTTOUITHA Bo3pacT. MiiedHu-
Te 3a0H r0 9yBaaT MPOCTOPOT 3a TPajHUTE 320K U HEOXOIHHU Ce
3a GmarococTojbara Ha AETETO, 3aT0a IITO 3a0HHUOT KapHhec Ha
MJICYHUTE 3201 MOXKE J]a OBEIE 10 XPOHHYHA OOJKa, HH(EK-
1 1 apyru 3abomyBama. ECC Moxe 1a ce mpeBeHupa, Ho ce-
MaK TEKOBHO CO HETO ce morofgeHu Hax 600 MUIMOHN [ena Iu-
PYM CBETOT U TOj OCTaHyBa, [NIaBHO, HeTpeTHpaH. OBaa Oomect
MIMa TONEeMO BJIMjaHue BP3 KBATUTETOT HA )KUBOTOT Ha Jielara 1
Ha HUBHUTE CEMEjCTBA W IPETCTaByBa HEMOTpeOEH TOBap 3a
OIIIITECTBOTO.

Kapuecot Ha paHOTO JETCTBO, KaKo H JApyrute HopmMu Ha
Kapuec, ce CMeTa 3a elHa AMHAMHYHA MyNTH(aKTOpHa OoecT,
NpeIu3BrKaHa O OMO(GWIM M TMOTTHKHATA Of INEKepH, Koja
PE3yNTHpa cO HepaMHOTEKa MeTy IeMUHEpaTn3allijaTa 1 PeMH-
Hepaiu3anyjata Ha TBPAUTE 3a0HM TKHUBA. 3a0HHOT Kapuec e
TIPENOAPENEH CO OUOTOIIKUTE, OMXEBUOPATHUTE U TICHXOCOITH-
janHuTe (haKTOPU CBP3aHM CO JKMUBOTHATA CPEMHA HA MHIMBH-
nyara. ECC tu crioziemyBa 3aeqHHUKHTE (AKTOPU HA PU3HK CO
JPYTUTe HEMpPEeHOC MBH OoecTH (non-communicable diseases,
NCDs), moBp3anu co mpeTepaHaTa KOHCyMalldja Ha IIEKepH,
KaKo IITO ce KapJMoBacKylIapHaTa 0onect, a1jabeTecoT u mpe-
TepaHara TexuHa. [[peTepaHoTo BHECYBambe Ha IIIEKePH IOBE/Y-
Ba JI0 MIPOJIOHTMPAHO MPOM3BOICTBO HA KUCEIMHU Of DaKTepu-

WTE MPUIETICHH Ha 3a00T ¥ CO TOa JI0 POMEHA Ha COCTaBOT Ha
THUITHYHATE MUKPOOPTaHU3MH BO OpajiHaTa IIYIUIMHA KaKo 1 JI0
npomMera H pH-axropor Ha GHOQHIMOT. AKO BHECOT Ha IIeke-
Y TIPOJIOIKYBA KOHTHHYHPAHO, CTPYKTYpHUTE Ha 3a00T ce Je-
MuHepamsupaar. Bo nexon ciydan ECC e moBp3an co pa3ssoj-
HU JIe()eKTH Ha rerTa.

3a HamMalTyBame Ha TOBApOT O 0Baa OoJeCT, Koja MTO MO-
e Jla ce IIPEBEHUPa, OJ] TOJIEMO 3HAYEHE CE: COOBETHO CIIpa-
ByBame co ECC o ctpana Ha 100po MHPOPMUPAHK POJIUTEIH,
npodecHoHany ox o0iacTa W OINIITECTBEHH 3[PABCTBEHH
PabOTHHUIM, KaKo U 31paBCTBEHA MOJUTHKA 0a3upaHa Ha JI0Ka-
3u. Bo 0BOj mporiec o momor e jia ce NMpoleH: Kapuec pu-
3MKOT €O TOA IITO K€ C€ YTBPAM BEpOjaTHOCTA 3a HErosa Io-
jaBa Kaj TOOJICNIHY MAlMeHTH WM IPYNH Jiena Kaj Kou ce
pa3BUBAAT KapPHO3HU JIE3UH. 32 CEKOE OJIJICITHO JIETe, IPOLECH-
KaTa Ha PU3UKOT € OWTEH, KIy4YeH eJIeMEHT 3 IPeBeHIMjaTa
u cnpaByBameTo co ECC. Ha nokanHo HUBO, IIpoLeHKaTa Ha
PU3HKOT O] T10jaBa Ha Kapuec MOXKe Ja Ce MCKOPUCTH 32 Ha-
COUyBaHE U OCMUCITYBabE Ha ONIITECTBEHH MEPKHU 1 pacIipe-
nenba Ha BpEMETO U PECypCHTe Ha OHUE Ha KOMIITO TOA UM €
HajrmoTpedHo.

[IpeBenmmjara u rpmwkara 3a ECC Moxe a ce momenn Bo
Tpu hasu. [IpumapHaTa npeBeHIHja BKIydyBa Mof00pyBarmbe Ha
MHCMEHOCTA 32 OPAITHOTO 31PaBje Ha POAUTEINTE/CTPATEIINTE 1
Ha 31paBCTBEHNTE PaOOTHUIHM, OTPaHUIYBabe HA KOHCYMaIly-
jarta Ha croOOJIeH IIekep BO MHjaNaly 1 MpeXpaHOeHH TPOIyK-
TH O] CTpaHa Ha JIeTiaTa KaKo ¥ JHeBHa PUMEHA Ha (ryopum.
CexyHznapHaTa IIpeBEHIHja ce COCTOM 0] e(heKTUBHA KOHTPOJIA
Ha MOYECTHUTE JIE3UH TIPE]T J1a HACTaly KaBUTALlKja, a MOXKE 1
BKJIy4yBa [I0YECTO NPEMayKyBarbe co (Iyop-Tipenapary | mpu-
MEHa Ha 3ayeBaql Ha (GUCYPH M jaMUYKH HA KaTHUIUTE TIO]-
JIOKHU Ha Kapuec. TepuujapHara MpeBeHIja BKIydyBa CIpe-
qyBarbe Ha MHPEHE HA KABUTETUTE U ONIEPaTHBHA IPIDKa 3apa-
1l 3a4yBYBame Ha 3a0uTe.

3 | NPEIOPAKH

3a 1a ce Hamanu npesasteHujara Ha ECC mmpym cBetot, u
HEroBOTO ONTOBApyBamE Ha OMIITECTBOTO, baHKrokIkara aex-
naparmja Ha IAPD ru npenopadysa cieiHHBE MEPKH:

Yerupute KIIydHH 00IAcTH BO KOM € OTpeOHO J1a ce mpe-
3eMa aKIyja Off CTpaHa Ha MHOTYTE 3aHHTEPECHpPaHH (aKTOpH
Ce CIIe/IHYBE!

1. TloxauyBame Ha cBecHocTa 32 ECC Ha ponurenure/crapa-

TENHUTE, CTOMATONO3UTE, JICHTAIHUTE XUTHEHONO3H, JeKa-
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pHTe, MEIMIMHCKUATE CECTPH, 3IPaBCTBEHHTE MpodecH-
OHAJIIMU U APYTUTE 3aUHTCPECUPAHU CTPAHU.

2. OrpaHndyBame Ha BHECYBACTO HA MIEKEpH TPEKy Mpex-
paHOeHM TPOM3BOAM M TMHjallalld U O0ErHyBambe Ha CIO-
Oo/HY TeKepH 3a Jera Ha BO3PACT O] JIBE TOIUHHU.

3. Uerkame Ha 3a0uTe co (IyopuIHHM MacTa 3a 3a0u (HajMan-
ky 1000 ppm) 1Ba matu JHEBHO 3a CUTE Jiela, CO KOPHCTe-
e Ha KOJIMYECTBO MacTa COOJBETHO HA BO3PacTa.

4. Hynemwe Ha HACOKH 32 MPEBEHIIMja BO TEKOT Ha MPBATa To-
JIMHA OJ1 JKUBOTOT (OHAMy KaJIe IIITO T0a € MOYKHO, KaKo HaJl-
rpagba Ha TMOCTOJHUTE MPOTPAMH - Ha TIPHMeEp, BaKIMHA-
IMK) Ol CTpaHa Ha 3[PaBCTBEHH MPOPECHOHATEIN WIH
OIIITECTBEHHU 3/[PABCTBEHH PAOOTHHIIM 1, BO UJICANIEH CITy-
Yaj, YIaTyBame Ha CTOMATOJIOT 3apau ceondarHa KOHTH-
HyHpaHa Hera.

Iokpaj Toa, ce npenopavysa:

* 3auHTepecupanuTe HaKTOpPH Ja ce 3ajaraar 3a MoBparok Ha
TPOLIONK U 32 00pa3oBHA peopMa cO aKIEHT Ha MPEBEH-
1MjaTa 3aCHOBaHA Ha JIOKa3M M CeON(aTHOTO CIPABYBAHE
co ECC.

e 3apaju CTaHAapIM3Upambe Ha CropenduTe Mery 3emju u
PETHOHH, eTHUAEMHOIIONIKUTE CTYIUU Tpeba a To Oenexar
TMIPUCYCTBOTO U HA HEKABHTHPAH M HA KABHTHPAH Kapuec;
BO UJICAJICH CIyyaj Ou TpedaIo Ja ce 3anuiIyBaar MoYeTHHU-
T€, YMEPEHUTE W HampeaHatute (azu Ha Kapuec; jenara
Tpeba Jia ce TperieyBaar Ha TPUTOUIIHA 1 Ha TIETTO/IHIII-
Ha BO3PACT 32 J1a Ce COIVIeIaar NoTpeduTe 3a MpeBeHIuja, 1
3a pecTaBpallyja.

* Ha cromaronommkuTe yuuiumita u (pakynTeTH mupyM cBe-
TOT Tpeba Ja ce MMIUIEMEHTHpa HAacTaBHA MporpaMa 3a
ECC u na ce npuaasa UCTO TOJIKABa TEXKMHA HA PEBEHTHB-
Harta Hera 0a3WpaHa Ha JOKa3H M Ha MPOILEHa Ha PH3UKOT,
KOIIKY IITO My C€ MpHaBa HA TPAIUIMOHATHHOT XHPYP-
IIKH TPETMaH.

* 3a 1a ce nobue notaboko pasduparme Ha MPUI00MBKHUTE
on e(eKTHBHATA M HaBpEMEHa Hera, Tpeda Jia ce MOIpKy-
Baar ucrpaxysama Ha ECC-HeeHaKBOCTHTE, HCTpaxKyBa-
1ha Ha KBAJIUTETOT HA JKMBOT CBP3aH CO OPaJHOTO 3/[paBje,
KaKko W MCTPaKyBarma Ha MHTECPBEHIMUTE M Ha 3IPABCTBE-
HaTa CKOHOMHU]a.

Bo 101atokoT mTo € AajeH Mooy, OATOTBEH Of MaHEeI0T
EKCIIEPTH, CC HY/IH eIHO KOMUHHKE 32 KApHECOT BO PAHOTO
JETCTBO, HAMEHETO 3a IIMPOK KPYr NPO(ECHOHAIHA U He-
npoheCHOHATHI 3aHHTEpeCUpati (haKTopH. AxypHpaHUTE
JI0Ka3u 1 pedhepeHny mro Oea HCKOpUCTEHH BO oBaa Jlek-
napanuja ce COApKAHU BO SICH TMOACTACH JOKYMEHT, MOJ
HACJI0B ,,[ T00ANeH MOIIe Ha eUIeMHOIIOTHjaTa, eTHOMO-
THjaTa, OLCHYBAMETO HA PU3UKOT HA KApHECOT BO PAHOTO
JETCTBO M OIIUTECTBEHOTO ONTOBAPYBAWE IWITO TOj IO
IPEM3BUKYBA, CIIPABYBAKETO CO HEro, 00pa30BaHUETO U

1

TIOJIMTUKATa BO BPCKa CO HETO .

*CBETCKHOT CAMHT 32 KapUecoT Ha PaHOTO JETCTBO Oelie
onpxad ox 2 1o 4 HoemBpu 2018 . Bo bankok. UneHoBure Ha
SKCIIEPTCKHOT IaHe MITO ja cOCTaBhja oBaa Jlekmaparmja, co
npunoHec Ha bopzot Ha IAPD, 6ea: noxropure Drs. N.B. Pitts
(UK), R. Baez (USA), C. Diaz-Guallory (USA), K. Donly
(USA), C. Feldens (Brazil), C. McGrath (Hong Kong), P.
Phantumvanit (Thailand), K. Seow (Australia), N. Sharkov
(Bulgaria), N. Tinanoff (USA), and S. Twetman (Denmark).

Unenosu Ha bopmot Ha IAPD 1o a30yuen pex: moxropute
Drs. M. Bonecker (Brazil), A. O’Connell (Ireland), B.
Drummond (New Zealand), T. Fujiwara (Japan), C. Hughes
(USA), N. Kramer (Germany), A. Kupietzky (Israel), A.M.
Vierrou (Greece), A. Tsai (Taiwan).

PE®EPEHIIA

1 Tinanoff, N, Baez, RJ Diaz-Guillory, C, et al. Early childhood caries epi-
demiology, aetiology, risk assessment, societal burden, management, edu-
cation, and policy: Global perspective. Int J Paediatr. Dent. 2019;29:238-

248. https://doi.org/10.1111/ipd.12484

JTOJATOK

Banrkokmika aexiaapaunuja Ha IAPD: komuHuke
32 KapHecoT Ha PaHOTO AETCTBO

IlITo e kapuec na panoro gercro (ECC)

+ Jlentajen kapuec: Hayuna neduHunmja - JeHTaNeH Kapy-
€c € IMHAMAYHa MYITH(AKTOpHA 00JIECT, NpeIM3BUKaHA 01
OMO(WIM W TIOTTUKHATA O IIEKepH, KOja Pe3ylaTHpa CO
HepaMHOTeXka Mely JeMUHepanu3alujata i peMHHEepai-
3alKjaTa Ha TBPAUTE 3a0HN TKUBA. 3a0HHOT Kapuec ¢ ofipe-
JIeH 0J1 OHONOIIKHTE, ONXEBUOPAIHATE M IICUXOCOLIHjaIHA-
Te (JaKTOPH CBP3aHH CO XKMBOTHATA CPE/IUHA HA HHIMBUIY-
ara.

+ Kapuec Bo panoto aerctBo ¢: Jlamuka neduHUIMja -
3a0eH Kaprec Kaj MPETIIKOICKH JENa, KOjIITo € BOOOMIaeH,
TJIaBHO HETPETUPAH, a KOj MOXKE J1a IMa [TA00KO BIIMjaHHE
Bp3 JKMBOTHTE Ha jenara. KiuHuuka nedununmja - mpu-
CYCTBO Ha €/IHA HJIM TTOBeKe KApUO3HU TOBPIIMHK (JIE3UH
0e3 WM CO KaBUTET), TIOBPIIMHU IITO HEIOCTACyBAAT MIHN
Cce pecTaBpHpaHy (IOpay Kapuec) Ha Koj Onio MiuedeH 3a0
Ha JIeTe I0]] LIECTTOMIIHA BO3PACT.

KonTtexcror 3a ECC

¢ 3a0HHOT KapHec € HajIecTOTO 3a00TyBabEe KOE IITO MOXKE
J1a ce TIPEeBEHHpA.

+  Co HetpeTHpaH 3a0¢H Kaprec Ha MICUHHTE 30U Ce MOro-
nenu Haj 600 MUTMOHY Jielia IIUPYM CBETOT.

*  3a0HMOT Kapuec I'M CIIOJeNyBa 3aeJHUUKUTE (YaKTOpH Ha
pu3uK co apyrute HenpeHocnusu oonectu (NCDs), moBp-
3aHH CO MpeTepaHara KOHCyMallija Ha IIeKepH, KaKo IITO
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Cce KapIuoBacKy/IapHaTa 00JecT, IMjabeTecoT U mpeTepaHa-
Ta TCXKUHA.

Henpudaransunor Toap na ECC

ECC u npercraByBa HermotpeOeH ToBap 3a Jelara, cemej-
CTBATa U OMIITECTBOTO.

Hagpemenara u coonerna npesennuja Ha ECC ce MHory
OMTEH YMHWTEN BO HAMAIyBabETO HAa TOj TOBAP W MIpaar
3HayajHa yjora BO MOJA0OpyBame Ha KBAJIUTETOT Ha
’KHBOTOT HA JIe1[aTa BO CBETOT.

Kaxo na ru namanume ECC u Heroporo
OnTOBapyBame?

ECC e myaTudaxTopHa 60J1ecT 1 He IOCTOH JIeCEH HAUMH

WM CaMO €HO €MHCTBEHO PENICHHE 3a CIOKEHATa ,,KapH-

€CHa CIIOKYBAJIKa". AHTOKHPAHETO HA MHOTYTE 3aUHTEpE-

CHPAHH YUHHUTEIHN BO TPETUPABETO HA TOBEKEKPATHHUTE ac-

TIEKTH Ha U3BOPUTE 3a M0jaBaTa Ha KAPHECOT € HEOMXOAHO

3a nmpeseHnpameto Ha ECC.

IIpnmapna npesenuuja na ECC

*  HaBpemeHH MHTCPBEHIIMU HA HUBO HA OIIITCCTBCHATA
3ae/IHHIIA.

+ [lpeBenmuja Ha 1ojaBa Ha HOBA OOJIECT HA MHIMBHILY-
QJTHO HUBO.

Cexynnapna npesennuja Ha ECC

* EdexrrBHAa KOHTpONAa HA MOYCTHHUTE JE3WH IIPEH Ja
JI0jIe 10 KaBUTAIHja.

*  OrpaHndyBame Ha TOHANPEIHATHTE JIC3UHU, KaJe MITO
TOA € MOXHO.

Tepuujapna npesenuuja na ECC

*  HewHBa3uBHHU IPOIEIYPH 38 KOHTPOJIA HA KapHEC.

+  Coo/BeTHa pecTaBpalicKa Teparja 3a 3a4yByBambe Ha
3abure.

Axumjara Bo Bpcka co ECC mro Tpeda
/1a ja mpe3eMaT MHOTYTe 3aHHTepecHPAHH
(akTopu BO YeTHPH KIYYHH 00JaCTH

IMokauyBame Ha cBecnocra 3a ECC wmery pomurenu-
Te/cTaparenuTe, CTOMATONO3UTE, TE/IHjaTpUTe, MEIHIH-
CKHTE CECTPH, JPYTHTE 3JPABCTBEHH NPO(ECHOHAIIN H
JPYTUTE 3aHHTEPECHPaHH (aKTOPH.

OrpannuyBame Ha BHeCYBamb€TO Ha IIeKepH MPeKy Tpe-
XpaHOCHH TPOM3BOAY M MHUjajalil U Of0ETHyBabE Ha CII0-
00ZHY IIeKepH 3a Jerara Moj| ABETO/IUIIHA BO3PACT.
Yerxame Ha 3a01Te IBA NaTH THEBHO c0 uryopuaupaHa
3a0Ha macta (Hajmanky 1000 ppm) 3a cute mema, co Ko-
pHCTERE Ha KOMMYECTBO MACTa COOABETHO Ha BO3PACTa.
Hynewe Ha HacOKH 32 MpeBeHIHja BO TEKOT HA NpBaTa
TOAMHA 0]1 ;KMBOTOT (OHAaMy KaJIe IITO TOA € MOKHO, KAKO
HaJrpanba Ha MOCTOJHATE TIPOTPAMH - Ha TPIMEp, BaKIH-
HaIlMK) Of CTpaHa Ha 3IPABCTBEHH MPOpECHOHANEIHN T
OTIITECTBEHH 3/IPaBCTBEHN PAOOTHHUIM 1, BO HICANICH CITy-
9aj, yIaTyBame Ha CTOMATOJOT 3apau ceomndarHa KOHTH-
HyHpaHa Hera.

Kaxo na ce nutupa oaa craruja: Pitts, N, Baez, R, DiazGuallory,
C, et al. Early Childhood Caries: IAPD Bangkok Declaration. Int J
Paediatr Dent. 2019;29: 384-386.
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