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THE USE OF A SILICONE INDEX AS GUIDANCE
DURING TOOTH PREPARATION

YNOTPEBA HA CUJIIUKOHCKMU KITYY KAKO BOOAM
NPU NPENAPALUJA HA 3ABUTE

Bajevska J., Gigovski N., Zaturoski G., Bajevska Ja., Stojanovska A., Peno E., Dodevski V.,
Bajevska Stefanovska B., Stavreva N.

Department of Prosthodontics, Faculty of Dentistry, UKIM, Skopje, North Macedonia

Abstract

Objective: the aim of this study is to present a case report that will demonstrate the effect that the silicone index has on the clinician’s ability to appropriately perform
the preparation procedure and achieve the desired geometrical shape of the prepared tooth. Case report: a 43 year old patient came to us with a chief complaint to
find a solution for the anterior upper teeth and the two missing premolars in the lateral right side of the upper jaw. These fixed prosthetic constructions were made of
zirconia with CAD/CAM technology. Before tooth preparation, we made two silicone indexes, which we used as guidance for periodical checkups of the tooth prepara-
tion procedure, in order to maintain certain characteristics (such as precise amount of reduction of the tooth surfaces and their final shape). The preparation phase was
followed with a standard protocol of taking impressions, laboratory procedures and at the end, cementation of the final restorations. Results: with the help of the sili-
cone indexes we managed to perform a precise preparation of the teeth, which resulted in the desired smooth and mildly tapered tooth form with satisfactory primary
retentive characteristics. Also, we provided enough space for the thickness of the porcelain, in order to exploit all the benefits that this material has to offer (while in the
same time not jeopardizing the integrity of the hard dental tissues and the pulp). Conclusion: according to our previous experience, it is important that the clinician
includes a guidance system for assistance during tooth preparation (in our case, a silicone index), which not only simplifies this procedure, but can also help avoid any
unwanted consequences (which are likely to occur when a free hand approach for tooth preparation is used). Key words: prosthodontics; dental prosthesis, denture,
partial, fixed; silicone index, CAD/CAM technology

AncTpakT

Llen Ha TpygoT: LienTa Ha 0Boj TpyA € Aa ce npukaxe cnyyaj, mpexy koj 61 Moxeno Aa ce YBIAY epekToT Ha CHMMKOHCKVOT Kilyy Bp3 TEKOT Ha npenapaLujaTa 1 MoXHocTa
3a [jobvBare Ha reoMeTpuCkM NocakyBaH 0bnuk Ha 3abHo Tpynye. Mpukas Ha cny4ajoT: nauueHT Ha Bo3pacT o 43 roauHn gojae Ha nperneg, 6apajkv pelueHne 3a
TOPHUTE NPESHY 3361 1 [iBaTa EKCTPaxvpaHu NPeTKATHULM Ha fiecHaTa 60YHa CTpaHa of Makcunara. MpoTeTckuTe pectaBpaLyy r M3paboTuUBME Of LPKOHMja CO MOMOLL
Ha CAD/CAM TexHonorujata. Mpea noyeTokoT Ha npenapavyjarta, 13paboTveMe ABa CUMMKOHCKM Ky4eBM, KoM ro KOpUCTEBME Kako MokasaTen npy npenapavyjata v co
KOj NpaBeBMe Mep1oaUYHI KOHTPOMM, CO LIEN 3a [ja CE 3anasaT ofpeaeHi KapakTepucTUkK, Kako CTENEHOT Ha pedyKLmja Ha 3a6HIUTE MOBPLLMHY U HUBHUOT KOHEYEH OBMHK.
Mocre u3BpLUEHaTa NpenapaLja criefyBalle CTaHaapAHVOT MPOTOKON Ha 3eMatbe oTnevaToLy, NabopaTopucka (hasa Ha paboTa 1 Ha kpaj LIEMEHTUpate Ha tvHanHuTe
13pabotku. PesynTatu: co ynotpebata Ha CUIMKOHCKUTE Ky4eBw, ycrieaBMe Aa U3BPLUMME KOPEKTHa NpenapaLmja Ha 3abute, koja peayntupale co AobvBarbe Ha 3abHu
TPyNUMKba CO CakaHaTa Graro-KoHycHa chopma W 3afoBonuTenHa mpuMapHa peteHupja. Mcto Taka o6esbeayBMe [OBOMHO MPOCTOP 3a Kepamukata Aa Guge co
notpebHaTa AuMeHauja, 3a Aa MOXe Aa Ce MCKOpUCTaT cuTe NMPeaHOCTV Ha OBoj Matepujan (6e3 npuToa Aa ro 3arpo3vMe MHTErpUTETOT Ha TBPAWTE 3abHu Tkvea 1
MyNNUHOTO TKVBO). 3akmyyok: Cropen HaLeTo A0CErallHo UCKYCTBO, CEKoralll MOXenHo e fia ce ynoTpedyBa Hekoj METOA (BO HALLMOT CRy4aj CUIMKOHCKY MHEEKC), Koj B1
MOCNYXM KaKo HaBuraTop npy npenapauyjata 1 61 ja noeHoCTaBIN McTaTa, BOEAHO HaManyBajku 1 MOXHOCTUTE 3a MojaBa Ha HecakaH! nocreanLy (Kov MOXHOCTH ce
roriemu, 0cOGEHO Kora npenapavyjata ce BpLum co crnoboaHa paka). Kny4Hu 360poBu: npoTeTuka; 3abHa npoTesa, 3abHa npoTe3a, napumjanHa, (UKCHa; CUMMKOHCKMA
knyy, CAD/CAM TexHonoruja.

Introduction

Teeth do not possess the regenerative ability found
in most other tissues in the human body. Therefore,
once enamel or dentin is lost as a result of caries, trau-
ma or wear, restorative materials and procedures must
be used to reestablish the normal form and function of
the affected teeth. When the defects in the tooth struc-
ture surpass any possibility of a conservative treatment,

adequate measures should be taken for a fixed prostho-
dontics approach (dental crowns or bridges). Teeth
require a preparation procedure in order to receive
these prosthodontics restorations, and these prepara-
tions must be based on fundamental principles from
which basic criteria can be developed to help predict
the success of the prosthodontics treatment. These prin-
ciples of tooth preparation can be divided into three
categories:
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1. Biologic principles, which affect the health of the
oral tissues.

2. Mechanical principles, which affect the integrity
and durability of the restoration.

3. Esthetic principles, which affect the appearance of
the patient.

All principles should be taken in consideration
because they have a great impact on the success of the
tooth preparation and subsequent restoration. Often,
improvement in one area will adversely affect another,
and striving for perfection in one may unintentionally
lead to failure in another aspect. For example, in the fab-
rication of a metal-ceramic or all ceramic crowns, suffi-
cient thickness of porcelain is necessary for a lifelike
appearance. However, if too much tooth structure is
removed to accommodate a greater thickness of porce-
lain for esthetic reasons, the pulpal tissue may be dam-
aged (biologic principles) and the tooth unduly weak-
ened (mechanical principles). Predictable accomplish-
ment of optimum tooth preparation often entails finding
the best combination of compromises among prevalent
biologic, mechanical and esthetic principles.

In contemporary dental practice, ceramic materials
are usually used in the fabrication of fixed prosthodon-
tics constructions (whether it is porcelain fused to metal-
PFM or all ceramic materials). In order to satisfy the
mechanical and esthetic needs of the prosthetic con-
struction, a certain amount of tooth structure must be
reduced. The PFM or metal-ceramic crowns require the
metal to be with a minimum thickness of 0.5 mm', 0.4
mm?* or 0.7 mm’; the porcelain with a minimum thick-
ness of 1.2 mm- labial and 1.5 mm- occlusal/incisal’,
Imm- labial and 1.5 mm-occlusal/incisal’.

During tooth preparation procedures, it is of a great
importance to take in consideration the minimum value
needs of the restorations and the amount of tooth reduc-
tion. Clinicians often make mistakes in respect of over-
preparation or under-preparation of the teeth, which can
jeopardize the health of the oral tissues. When tooth
preparation is excessive, there is a greater risk of dam-
aging the pulp tissue (thus extending the time period for
the fabrication of the final restoration) and decreasing
the retentive characteristics of the prepared tooth (com-
promising the mechanical principles and the integrity of
the final restoration). When tooth preparation is insuffi-
cient, it is difficult to achieve the appropriate size of the
restoration; or if in this case of under-preparation, the
restoration is fabricated in full size, it can have serious
consequences on the adjacent tissues (hemodynamic dis-
orders of the adjacent soft tissues, difficulty in maintain-
ing hygiene in the interdental spaces, esthetic failure,
etc.).

A large number of In vitro studies that evaluate
preparations completed by dentists have reported these
types of mistakes that occur during tooth preparation®. In
most of these studies, clinicians demonstrated a tenden-
cy to underprepare teeth, especially when a freehand
approach was used (this tendency occurred in spite of
better access and visibility provided by an In vitro exper-
imental setup, outside the patients mouth, on a working
cast). Regardless of their years of experience, the clini-
cians can avoid these mistakes by including guided
preparation helpers in their everyday teeth preparation.
This includes the use of special silicone indexes or depth
gauge burs for improving the accuracy of the preparation
features.

The aim of this study is to present a case report that
will demonstrate the effect that the silicone index has on
the clinician’s ability to appropriately perform the prepa-
ration procedure and achieve the desired geometrical
shape of the prepared tooth.

Case report

A 43 year old male patient came to the Department of
Prosthodontics in the University Dental Clinic Centre
“St. Panteleimon”- Skopje, with a chief complaint about
esthetic issues concerning the anterior upper teeth and an
edentulous space with two missing premolar teeth. First,
we commenced a thorough assessment of the patient’s
medical history, thus concluding that he is a healthy indi-
vidual with no health disorders. Then, we continued with
an examination of the oral health, making a comprehen-
sive evaluation of the hard and soft oral tissues. In the
lower dental arch we noticed presence of dental crowd-
ing, no signs of dental calculus or gingival inflammation
and a small number of composite fillings. The upper
dental arch was characterized by the presence of gaps
(diastema) between 11 and 12, 11 and 21, 21 and 22,
some old composite fillings and no clinical signs of tooth
decay or gingival inflammation. After finishing the clin-
ical examination, we focused our attention on finding a
solution about the chief complaint by the patient seeking
our help: to fulfill the edentulous space between 13 and
16, to fix the broken down composite restoration on 21,
the discoloration on 22 and to correct the anterior
diastema (which the patient considered to be an appear-
ance problem) (Figure 1-a, b).

Before we engaged in any kind of treatment, radi-
ographs (one panoramic and periapical xrays) were
made in order to evaluate the condition of the alveolar
bone, the periodontal tissue, presence of hidden carious
lesions, residual tooth roots, etc. The radiographs dis-
played the following results: a correct root canal treat-
ment was evident on 22, with no signs of periapical
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Figure 1. a), b) Preview of the patient’s main esthetic problem and the reason he requested our help: edentulous
space between 13 and 16, broken down restoration on 21, discoloration on 22 and presence of anterior diastema.

pathology (the patient confirmed that the treatment was
done 7 or 8 years ago, and the tooth has been asympto-
matic since then); the edentulous area was missing teeth
14 and 15 (these teeth were present as residual roots for
a couple of years and extracted an year ago by an oral
surgeon) and in a good condition concerning the alveo-
lar bone and a relatively high position of the alveolar
recesses of the maxillary sinus; a Class V carious lesion
according to Black’s principles was found on the mesial
surface on tooth 16. The radiographic evaluation was
followed by an examination of the patient’s occlusion,
palpation of the muscles of mastication, the position of
the lips and the smile line. An impression of the upper
and lower dental arch was taken with an irreversible
hydrocolloid (alginate) in order to fabricate diagnostic
casts. The casts were mounted on a semi adjustable artic-
ulator, with a previous use of a face bow and registration
of the centric relation with an Addition-cure silicone
(Obite, DMG). After analyzing the relations between the
dental arches inside the patient’s mouth and on the artic-
ulator, we noticed that the vertical dimension was pre-
served with no signs of interference during anterior and
canine guidance (assessment of the propulsive and later-
al movements of the mandible).

The first treatment plan that we suggested to the
patient consisted of placing two implants in the edentu-
lous area (for the missing first and second premolar), a
single-unit crown for 22 and a composite restoration for
21. Due to financial reasons, the patient rejected the
implants and also refused a composite filling for 21 due
to bad previous experience with it (the old composite
restorations on this tooth kept on breaking in the past).
After the patient signed a consent in which he agreed
that all types of treatment plans were explained to him,
we came to a mutual reasonable solution for his prob-
lem, which included: fabrication of single-unit crowns

on teeth 11, 12, 21, 22 and a 4-unit dental bridge with
teeth 13 and 16 as abutments. These fixed-prosthetic
constructions were made out of zirconia with
CAD/CAM technology.

The first phase of the treatment began with a silicone
index, which we used as guidance during teeth prepara-
tion. As a material for the fabrication of the index we
used heavy bodied silicone, which consisted of two com-
ponents: base and catalyst. The material was mixed so
that on one spoon of base material, 6-8 graduations of
catalyst were added and then the mixture was prepared
by crumpling it with our fingers. When the mixture
gained a dough consistency, it was positioned and adapt-
ed so that it covered not only the teeth that were going to
be prepared, but also one or two adjacent teeth that
would provide support and stability of the index (the
index covered the following tooth surfaces: labial,
occlusal/incisal and palatal) (Figure 2a). We made one
silicone index for 16 (which also included 17 for support
of the index) and another larger index for 13, 12, 11, 21,
22, which we gradually reduced as the preparation of the
teeth proceeded from 13 to 22. After removing the index,
from an occlusal/incisal point of view, it was cut longi-
tudinal in labial-oral direction, with the cut being made
from the middle of each tooth (Figure 2b). This kind of
index provides a clear visualization of the shape and size
of reduction of the labial, occlusal/incisal and palatal
tooth surface.

After silicone indexes were made, we began with
tooth preparation. The preparation was performed with
a previous administration of a 2% local anesthetic-
Lidocaine with adrenalin, in the form of local plexus
anesthesia. We performed the preparation of teeth with
great care in order to produce and maintain a deep
chamfer finish line with a 1 mm width (the chamfer fin-
ish line was produced with a round-tipped tapered dia-
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c)

Figure 2. Fabrication of the silicone index, which was used as guidance during the preparation: a) Cutting the sili-
cone index in a labial-oral direction; b) Visualization of the labial, palatal surface and incisal margin; c) The index
adapted on the upper right first molar; d) The index adapted on the upper right canine.

mond burS). At first, we reduced and shaped the
occlusal surfaces and incisal margins with a round dia-
mond bur, decreasing their size by 1.5-2 mm. This
amount of tooth reduction doesn’t only satisfy the
esthetic needs, but also provides appropriate strength
and enough free space for modeling the porcelain (this
space is important to allow correct execution of
mandibular movements). As the preparation was ongo-
ing, we conducted periodical checkups in order to
maintain the right form and size of the prepared tooth
(Figure 3-a, b).

After preparing the occlusal surfaces and incisal mar-
gins, we continued with preparation of the labial sur-
faces by using a round-tipped tapered diamond bur. The
labial surfaces were prepared in two levels: the cervical
third was prepared to be parallel with the path of with-
drawal, whereas the cervical and incisal thirds were
mildly curved to imitate the natural tooth contour (of
course this is controlled with the silicone index, making
sure that the reduction on this surface is Imm for ade-
quate porcelain thickness). The oral surfaces were also
prepared in two levels: the cervical third was reduced

with a round-tipped tapered bur in a plane parallel to the
labial cervical third (parallel to the direction of with-
drawal); from the cingulum to the incisal margin, the
preparation consisted of producing a slight concavity
with the help of a football-shaped diamond bur. The
amount of tooth reduction of the lingual surface was 1
mm. The tooth preparation continued from the center of
the cingulum wall into the proximal surfaces with the
use of a round-tipped tapered bur, thus connecting the
lingual chamfer with the labial chamfer. While preparing
the proximal surfaces, the margin should follow the mor-
phology of the free gingival crest, in order to prevent any
harm to the periodontal tissues. After preparing and
shaping the axial surfaces of the teeth, we proceeded in
positioning the finish line subgingival in the anterior
teeth and paragingival in the posterior teeth (in this case
the first molar). For correctly positioning the finish line
under the gingival margin and protection of the gingival
tissue, we displaced the tissue by placing cords (Figure 4).

The completed chamfer finish line was 1 mm wide,
smooth, continuous and free of any irregularities (pres-
ence of residual unsupported enamel)
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Figure 3. a), b). As the preparation was ongoing, we conducted periodical checkups in order to maintain the right form
and size of the prepared tooth. Control of the shape and size of the reduction of the canine and the upper first molar.

At the end of the preparation, an additional check-
up was made with the silicone index. After that, we
continued with taking impressions with a standard
metal tray in two steps: the preliminary impression
was taken with a silicone material with a high bodied
consistency; the second (correction) impression was
taken with a silicone with a light bodied consistency.

& , This phase ended by registering the centric relation
Figure 4. For correctly positioning the finish line under with a face-bow, after which the work was handed off
the gingival margin and in order to protect the gingival to the dental technician. The single-unit crowns and
tissue, we displaced the tissue by placing cords. the 4-unit dental bridge were fabricated out of zirconia

Figure 5. a), b), c), d) The single-unit crowns and the 4-unit dental bridge were fabricated out of zirconia with the
use of CAD/CAM technology.
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a)

Figure 6. a), b) Preview of the prosthetic restorations after cementation.

with the use of CAD/CAM technology (Figure 5-a, b,
c, d).

After their fabrication, we tried the restorations in the
mouth of the patient, mainly because they were devel-
oped with the use of a semi adjustable articulator. The
crowns and bridges were returned to the dental laborato-
ry, where the dental technician performed the final glaz-
ing and finishing procedures. In the end, the finished
restorations were cemented with the use of a glass
ionomer cement (Figure 6-a, b).

Discussion

As mentioned before, the use of metal-ceramic or all
ceramic materials has proven to be most effective in the
fabrication of fixed prosthetic constructions in everyday
dental practice. These materials have been submitted to
many scientific and clinical examinations throughout the
years, and still undergo changes in aspect of improving
their quality and expanding their uses. The fact that these
materials have well known characteristics and demands,
simplifies their use in planning and producing fixed
prosthetic constructions. As a result of this, the clinician
knows exactly what must be undertaken in order to sat-
isfy the mechanical considerations of these materials,
namely how to perform the preparation of the teeth as to
make use of these materials with all their benefits
(strength, esthetic advantages, durability of the metal-
ceramic or all ceramic materials)®. For the clinician to
perform a preparation that is precise and correct, he/she
must always utilize techniques for guided preparation
(so called “navigators”), such as silicone indexes or
depth burs.

According to Ahmed, Tracy & Petar March’, the use

of a silicone index as guidance during tooth preparation
has proven to be of great help, especially because with it,
we can observe several significant technical characteris-
tics:
* Margin (dimension/height/consistency/smooth-
ness)

» Taper (appropriate for restorations 4-100)

* Amount of tooth reduction (control over the thick-
ness of the porcelain and metal)

* Comparison of teeth shape before and after prepa-
ration (important for maintaining primary reten-
tion of the construction)

Aminian & Brunton® conducted a study in order to
determine the effect that three different tooth preparation
techniques had on the operator’s ability to appropriately
and consistently prepare teeth for metal-ceramic crowns.
Thirty typodont maxillary central incisor teeth were
mounted individually and randomly allocated to 3 equal
groups (A, B and C). One operator was asked to prepare
each tooth for a metal-ceramic crown. A freehand
approach was used to prepare the teeth in group A,
whereas groups B and C were prepared with the assis-
tance of a silicone index and a suitable depth gauge bur,
respectively. The results of this study displayed an
under-preparation of the labial surfaces and over-prepa-
ration of the incisal/occlusal surfaces when a freehand
approach was used. Over-reduction of the palatal sur-
faces occurred when the teeth were prepared with depth
gauge burs.

The labial aspect of the preparation, particularly in
the cervical region, requires careful consideration during
tooth preparation to prevent under-preparation. This will
affect the emergence profile of the restoration and cause
technical difficulties when the restoration is produced,
possibly with insufficient porcelain or metal or an over
bulbous crown. Parkinson’ in his study concluded that
the creation of artificial crown contours greater than nat-
ural tooth convexities must be considered a parameter
promoting endemic plaque niches. Under-reduction of
finish lines may also predispose the restoration to tech-
nical failure arising from metal flexure and subsequent
porcelain fracture or cement loss.

Hardik, Rupal & Hemal" executed an In vitro study
in order to determine the significance of the use of sili-
cone indexes and depth gauge burs in tooth preparation.
Ninety maxillary left central incisor teeth were allocated
to three equal groups (A, B and C) of thirty and mount-
ed on a standard working model. A freehand approach
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was used to prepare the teeth in group A, whereas groups
B and C were prepared with the assistance of a silicone
index and suitable depth gauge burs, respectively. After
the preparation, the index made prior to the preparation
was injected with a light body silicone material and
placed on the prepared tooth. This produced a silicone
profile that displayed the amount of reduced tooth sub-
stance (the silicone profile occupied the space that was
created by the tooth preparation). The index was sec-
tioned axially along the midline of the prepared tooth
with a scalpel and mounted on a microscope slide.
Images of the sectioned index were captured with an
optical microscope, transferred to a personal computer
and calibrated image analysis software was used to
measure the depth of preparation (in millimeters) at five
points. The results of this study displayed under-prepa-
ration of the labial surfaces and incisal edges of the teeth
whenever a freehand approach was used. In the cases
when a depth gauge bur was used, an over reduction of
the palatal surfaces was observed (this result was also
present in the previously mentioned study by Aminian &
Brunton’). On the other hand, in the group where a sili-
cone index was used as guidance for the preparation, a
precise and accurate reduction of the tooth surfaces of
the maxillary central incisors was present.

Muller De Van stated that the perpetual preservation
of what remains is more important than the meticulous
replacement of what is lost". It is particularly important
to prevent unnecessary over-reduction of tooth sub-
stance during preparation. Chandler' reported that a 1.5
mm reduction left more than a quarter of teeth with less
than 0.5 mm peripulpal dentin, thus leaving only a little
room for operator error during tooth preparation.
Excessive reduction led to pulpal exposure and subse-
quent loss of vitality, which can lead to early failure of
the restored unit.

According to Bajevska®, using a guidance system dur-
ing preparation is of great essence in order to maintain an
equal thickness of the metal and porcelain layers for an
adequate distribution of the masticatory stress. In areas
where porcelain is thinner, gaps or leakage may develop,
that compromise the unity of the restoration. If the prepa-
ration does not provide enough space for the metal sub-
structure, that could lead to cracking of the overlying
porcelain layer, due to different elasticity deformations,
which occur between the metal and the porcelain.

According to Mircev?, the use of a silicone index or
depth gauge bur provides a more precise preparation of
the labial surfaces of the teeth, especially in the aspect of
obtaining a labial surface that has two planes (the incisal
third of the labial surface is under a certain angle to the
other two thirds of the tooth). This provides an adequate
tooth reduction and an appropriate thickness of the pro-

tective dentin layer which surrounds the pulpal tissue,
thus avoiding a too bulky or oversized restoration and/or
translucency of the metal substructure (Marxkors13 rec-
ommends a minimum thickness of 1 mm of the dentin
that surrounds the pulp in adult patients, whereas in
younger patients this thickness should be above 1.4
mm).

Conclusion

Certain undesirable phenomena that may appear in
the final fixed prosthetic restoration can be caused by
mistakes made in the early stages of tooth preparation
(e.g. compromised esthetics, poor emergence profile,
distortion of the metal substructure, insufficient primary
retention and unnecessary exposure of the pulp tissue).
In order to prevent any kind of mistakes from happening
and to simplify the process of tooth preparation, it is
important that the clinician includes a guidance system
for assistance during tooth preparation (a silicone index
if possible, which is more accurate according to the pre-
viously displayed results from various authors).
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Abstract

Introduction. Epulis fissuratum is a fibrous hyperplasia of the oral connective tissue, which occurs by the continuous mechanical irritation with low intensity of remov-
able dentures edges. Material and method. The presented case report is based on the evident changes in the mouth of the patient from the Department of
Prosthodontics, wearing complete removable dentures over a period of 20 years. As a result of a long-lasting wearing of the dentures without appropriate control exam-
inations, corrections, or replacing, we found inflammatory tissue hyperplasia around the vestibular edge of the lower removable denture during clinical examination. An
intervention for removal of the changed tissue was performed at the Department for oral surgery. Results. After initial tissue consolidation, a prosthodontic rehabilita-
tion with producing a new pair of dentures was done. Aim. The purpose of our study is to show the multidisciplinary approach for complete rehabilitation in a patient
with Epulis fissuratum. Key words: complete removable dentures, Epulis fissuratum.

AncTtpakt

Bogep. Epulis fissuratum npetcraBysa chubpoata xvinepnnasuja Ha CBP3HOTO TKVBO BO yCTaTa, Koja Ce jaByBa kako pe3ynTaT Ha KOHTMHyupaHa MexaHu4ka upuTaLyja co
Man WHTEH3WUTET, a Koja Haj4ecTo noTekHyBa of pabot Ha noagikHUTe npotesu. Matepujan u Metop,. MpukaxaHUOT cyyaj ce OAHECYBa Ha NaLmeHT oa KnuHukata 3a
CTOMATONOLLKA MPOTETUKA KOj € HOCUTEN Ha ToTanHu npotesn Bo nepiod of 20 ropuHu. Kako pesynTar Ha [OMrOTpajHOTO HOCeHse Ha npoTeaute 6e3 cooaBeTHM
KOHTPOMHM NPErnean 1 KOPeKLM, OBHOCHO 6e3 3ameHa Ha MpoTeaunTe Co HOBY 13paboTky, Kaj naLMeHToT e 3abenexaHa MpoMeHa BO BIUA HA MHGNamMaTopHa xvunepnasua
Ha TKMBOTO OKONy BecTuOYnapHMoT pab Ha fonHaTa ToTanHa npotesa. Ha knuHukata 3a OpanHa xvpypryja 13BpLUEHa e OpanHo-XMpypLLKa MHTEPBEHLMA CO Koja e
OTCTPaHETO MPOMEHETOTO XMNEPNNAcTU4HO TkVBO. PesynTatu. Mo nHuLpjanHaTa KoHconuaaLyja Ha TKVUBOTO, Ce OTMOYHA MPOTETYKa pexabunuTaLyja co n3pabotka Ha
nap HOBM TOTanHW akpunatHu npoteau. Llen. LlenTa Ha oBoj Tpya € Aa ce mpukaxe MynTvoMCLMNIMHAPHIOT NMpUCTan HEONXOAEH 3a MOTMoMHa pexabunutaupja kaj
nauyeHT co Epulis fissuratum. Knyunu 36opoBu. TotanHm npotesn, Epulis fissuratum.

Introduction

Edentulous patients are in need of a prosthetic device
which can improve their important vital functions such
as mastication, phonation, socialization etc. Complete
removable dentures in this direction provide satisfactory
improvements in the quality of life of these patients, but
there are frequent changes that may occur when inade-
quate dentures are used, or when adequate dentures are
subject to a prolonged period of wear'.

Epulis fissuratum is a benign, tumor like type hyper-
plasia of fibrous connective tissue in the form of a reac-

tive lesion which occurs as a result of chronic mechani-
cal irritation most commonly caused by the edge of inad-
equate removable prosthetic constructions’. This condi-
tion is also referred to as inflammatory fibrous hyper-
plasia, denture epulis, denture-induced fibrous hyperpla-
sia etc. Epulis fissuratum is presented as a lesion in the
form of folds with a smooth surface, covered with nor-
mal or erythematous overlying mucosa. Sometimes,
ulcerated surfaces can be seen as a result of chronic irri-
tation when the oral mucosa is traumatized’. The size of
lesions is variable and they can be seen as small lesions,
localized hyperplasia with dimensions less than 1 cm, to
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extensive changes involving most of the denture or the
entire length of the tissue around its border*.

The occurrence of epulis fissuratum is closely corre-
lated with the active use of removable dentures that
explains the high incidence of the presence of this
change among elderly individuals. Epulis fissuratum
most often occurs as a result of an ill-fitting denture, but
a reason for this change are also considered activities
like wearing the denture all day long, and through the
night too, inadequate oral hygiene, smoking, age-related
changes, and different systemic conditions and general
diseases’. Patients with many medical conditions related
to hypo salivation or some para-functional activity are
exposed to higher risk of oral mucosal alteration®.

The presentation of this condition according to gen-
der is more common in women than in man, and in terms
of the predilection place of appearance, we can speak
about an equal presence in the maxillary and mandibular
jaw, but the change is more commonly seen on the facial
surface of the alveolar ridge. The greater female affect-
edness is thought to be due to the hormonal imbalance
that occurs in women at certain periods of life (puberty,
gravidity, menopause), which leads to atrophic epithelial
changes in the tissues, which in turn lead to an increased
response to trauma in female individuals. In relation to
the age of people diagnosed with epulis fissuratum, the
entity is usually met in middle-aged and older adults’. It
is pointed out that chronic trauma with different intensi-
ty present in the oral cavity, mostly caused by the bor-
ders of the ill-fitting dentures, have the potential to cause
oral carcinoma®. This kind of risk is also present when
sharp edges of teeth, fillings, bridges or crowns are
noticed in the patient’s mouth’.

Case Report

A 70-years old male patient, who was using the same
pair of complete removable dentures in a period of over
20 years, visited the Department of Prosthodontics at the
University Dental Clinic in Skopje, because of a filling
of discomfort and obstacles in the everyday active use of
the dentures. The main complaints were that he was not
able to eat with his dentures as he used to do before. In
the initial period of denture wearing, a few corrections
were made, while in the later period during long years of
wearing, additional control checks were not carried out
at all.

During the clinical examination, we observed a
change in the form of inflammatory hyperplasia of the
tissue around the vestibular edge of the lower removable
denture, followed by the incompatibility of the denture
surfaces with the denture base tissue. On palpation, the
change was painless, firm, fixed to the mucosa and sur-

Figure 1. Tissue condition during the first clinical exami-
nation

rounding structures, with a pink color, uneven and
streaked surface (Figure 1). The edges of the denture laid
in the grooves between the folds of hyperplastic tissue.
The biomaterial, from which the dentures were
made, was impaired and porous, artificial teeth were
abraded, the occlusal relations disrupted, with a reduced
vertical dimension and altered physiognomic character-
istics, visible deepening of the nasolabial and mentolabi-
al furrow, absence of support of the lips, accompanied by
depression of the lip commissures (Figure 2).

Figure 2.
Reduced
vertical
dimension
with altered
physiognomic
characteristics

The patient was referred to the Department of Oral
Surgery, where oral surgery intervention was made. In
order to eliminate the inflammation, the patient was
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advised not to use the dentures for a period of at least
two weeks before the intervention. With the withdrawal
of inflammation, partial regression of the lesion
occurred, which in turn provided more favorable cir-
cumstances for carrying out the intervention. A conven-
tional surgical excision of the changed tissue from the
vestibule of the oral cavity was made (Figure 3).

Figure 3. Tissue condition immediately after the surgery

During the surgery, the excised operating material
obtained intra-operatively was immediately placed in two
Eppendorf tubes. The material was sent for a histopatho-
logical analysis in the Institute of Pathology at the
Medical Faculty — University” Ss. Cyril and Methodius*
— Skopje. The analysis confirmed the existence of a chron-
ic inflammatory hyperplasia of the tissue. On the micro-
scopic level of the cutouts, an acanthotic and papilloma-
tous elongation of a multilayer plate epithelium with
parakeratosis were found, also subepithelial proliferated
connective tissue with moderate and in sections strongly
expressed chronic inflammatory infiltrate.

The postoperative protocol and a hygiene-dietary
advice have been presented to the patient. After a period
of one month, time necessary for initial tissue consolida-
tion (Figure 4), the procedure for making a new pair of
complete removable dentures began.

At first, anatomical alginate impressions were taken
from both upper and lower jaw and then we made the
secondary impression, which included determining the
borders of the future dentures in accordance with the
current condition in the oral cavity, and taking a func-
tional impression. Following the next visit with the bite
blocks (wax rims) on the upper and lower jaw, centric
relationship was established and occlusal vertical dimen-
sion reconstruction was made (Figure 5).

Figure 5. Bite blocks (wax rims)

Figure 6. New pair of dentures
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Also, selection of form and color of the future teeth
was made. During the third visit, artificial teeth were
placed in the models, and with the consent of the patient,
the models were sent in the dental laboratory for final
preparation. Finally, on the fifth and last visit, we put the
dentures in the patient's mouth and the patient did not
hide the pleasure of manufacturing a new pair of den-
tures (Figure 6).

After presenting the possibilities and ways of main-
taining the hygiene of the dentures and the oral cavity,
the great importance of regular dental examinations was
pointed to the patient. Firstly, more frequent examina-
tions were suggested (once in a month), and later on,
they will be performed in periods of 6 months, in order
to determine the need for eventual correction or relining
of the dentures during their use.

Discussion

The fibrous hyperplasia of the gingiva is clinically
manifesting as a nodular mass that is firm and painless,
with a smooth surface and normal coloration'. In the
early stages of epulis fissuratum formation, when granu-
lation tissue is present, the elimination of the source of
irritation is sufficient to cause complete regression of the
change, while in later stages of development when the
granulation tissue is replaced by fibrous tissue, there is a
need for a complex intervention''.

There are many different techniques that can be used
for removing the hyperplastic lesions: conventional sur-
gery, made with a surgical scalpel, carbon dioxide laser,
Erbium: YAG laser, Neodymium: YAG laser, and diode
laser””. Nowadays, Liquid Nitrogen Cryosurgery is a
technique that is used very often, because of the positive
sides like painless procedure, excellent hemostasis, and
aseptic environment. It provides good healing with min-
imal postoperative edema and pain®.

The occurrence of epulis fissuratum has a long and
interesting path. It is a well-known fact that after tooth
extraction, there is a loss of bone width from 25%, and a
loss in bone height of 4 mm in a period of 1 year'*. Some
patients use the same dentures over a long time, ignoring
the fact that dentures should be changed on a regular
basis because of the continuous process of resorption of
the alveolar bone that can't be stopped. The resorption
leads to a denture that doesn’t fit well, causing the
mechanical low-grade irritation that stimulates the
growth of the tissue around the denture edges”.

In line with the conclusion of the study done on a
patient who wore conventional partial or complete
removable dentures for at least 3 years, the most fre-
quent complication of the denture carrier is the loss of
retention, which can be followed by severe ulcerations'.

Bone loss allows moving the edges of the dentures
deeper into the tissues of the vestibule, allowing the
occurrence of denture-induced hyperplasia of the tissue,
known as epulis fissuratum. The existence of epulis fis-
suratum may be encountered during a routine dental
examination. Early detection leads to adequate treatment
of the reactive lesions, and it can also further reduce
bone loss or other complications'.

Conclusion

Epulis fissuratum is a condition often presented in
elderly patients, with chronic low intensity irritation by
inadequate dentures edges. The therapeutical approach
depends on the lesions size, and conservative and surgi-
cal treatments are the options. New dentures should be
fabricated as soon as possible, and the old one should be
adjusted or relined.

It can be concluded that the regular control dental
examinations play a big role in the prevention of occur-
rence of epulis fissuratum. It is simply necessary to
establish a schedule for regular recalls and adhere to
them as well, in order to have good clinical achieve-
ments and satisfied patients. Patients must maintain
good oral hygiene and hygiene of the denture prosthesis.
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Abstract

INTRODUCTION. Dental treatment of patients with masticatory diseases is a challenge for the dental prosthetist. Masticatory diseases have different etiological caus-
es, among which a special emphasis is given to bruxism. Purpose: Presentation of dental treatment of patients with masticatory diseases in diagnosed night bruxism.
Material and Method: As material, we examined 40 patients divided in two groups. The first group of 20 patients had diagnosed night bruxism with accompanying mas-
ticatory diseases. The second group of 20 patients did not have bruxism and present masticatory diseases. Clinical, paraclinical and digital methods were used for the
diagnosis of bruxism. Appropriate prosthetic rehabilitation of patients was applied. An anterior deprogrammer was developed to alleviate symptomatology. This was fol-
lowed by the development of splints. Physiotherapy, pharmacotherapy, laser therapy and psychotherapy were applied. Results and discussion: In patients with brux-
ism due to the nature of their condition and hyperactivity of the masticatory system, there is a pronounced pain originating from the masticatory muscles that can some-
times irradiate in other areas of the head and neck. Masticatory diseases develop, requiring specific treatment. Patients treated with prosthetic restorations, with an
anterior deprogrammer and splints, have positive results from the aspect of reducing or eliminating the symptom of pain. Conclusion: With an early diagnosis, a time-
ly treatment is started that relieves the patient of the symptomatology given from the masticatory diseases and improves the quality of life. Key words: masticatory dis-
eases, bruxism, anterior deprogrammer, splint.

AncTtpakT

Bogep: CTomMaTonowKvoT TpeTMaH Ha NaLMeHTV Co MacTukaTopHy 3abonyBatba NpeTcTaByBa NPEAM3BMK 3a CTOMaTONoroT npotetyap. MactukatopHuTe 3abonysatba
VYIMaaT pasnuyHI eTUOMOLLKI MPUYMHUTENN Mery Kou NOCEBHO aKLeHT e AafieH Ha Opykeuamor. Llen: Mpukas Ha cTomMaTonoLukv TpeTMaH Ha MaLyeRTH Co MacTUKaTOpHM
3abonyBatba Kaj AvjarHocTuumpan HokeH bpykcusam. Matepujan u meToa: Kako MaTepujan 6ea ncnutysan 40 nauvertu kov 6ea nofenenu Bo ige rpynu. lpeata rpyna
og 20 nauyeHT! MMaa fAvjarHocTiUMpaH HokeH Bpykcuaam co mponpaTHY MacTvkaTopHy 3abonyBatba. BTopata rpyna o 20 nauueHT Hemaa bpykciaam 1 npucyTH
MacTvkatopHn 3abonyBara. 3a AvjarHosa Ha GpykcuamoT Gea MpUMEHET KIMHIYKW, MapaKvMHIYKY 1 AuruTanHu MeTofy. belue npumeHeTa cooaBeTHa mpoTeThyka
pexabunuTauuja Ha nauyeHTuTe. Ce 13paboTyBalle aHTEPUOPEH AeNporpaMep 3a ONECHyBakbe Ha cumnToMatonorvjara. Mo Toa cnepelue u3pabotka Ha cnnnHTosu. Ce
npuMeHy chuavoTepanmja, hapmakoTepanuja, naceptepanuja v ncuxotepanuja. Peayntatu u auckycuja: Kaj nauueHT co Gpykcuaam 3apagv npupodata Ha HuBHata
cocTojba 1 XvnepeakTMBHOCT Ha MacTMKAaTOPHUOT CUCTEM Aoara Ao NojaBa Ha n3paseHa 6orka Co MOTEKNO Of MaCTUKATOPHUTE MyCKyMi Koja HeKoraLl MoxXe Aa Mpaavpa
11 BO ApYrM Mpefenv Ha rnasata 1 BpatoT. Ce pa3BuBaaT MacTuKaTopHu 3abonyBatba, KOV W3WCKyBaaT criemduyeH TpeTMaH. MauveHTuTe kou ce TpetupaaT co
NPOTETIYKY PECTaBpaLK, CO aHTEPVOPEH Aenporpamep ¥ CO CNMHTOBY MMaaT NO3UTVBHY PE3ynTaTh Of aclekT Ha peayLparbe Uiv eNMMUHIPat-e Ha CUMITOMOT Ha
Bonka. 3akny4ok: Co paHa fmjarHo3a, ce 3ano4HyBa co HaBpeMeHa Tepanuja Koja ro ocriobopyBa NaLyeHTOT Of CMMITOMAToNorMjaTa Koja ja AaBaaT MacTUKaTopHUTE
3abonyBatba 1 ce NoaobpyBa KBANUTETOT Ha xvBOT. KnyuHu 360poBu: MacTikaTopHu 3abonysatba, OpyKcusam, aHTepuopeH Aenporpamep, CrnHT.

Introduction stress occurring during mastication or swallowing and

occlusal stress beyond the limits of normal functions'.

Masticatory diseases represent a challenge for the
treatment by the dental prosthetist. The most common
etiological causes of masticatory diseases are the para-
functions. The term parafunction was first introduced by
Drum, which suggests the difference between occlusal

An occlusal parafunction that differs from normal func-
tions such as chewing, swallowing, breathing and
speech, requiring specific dental treatment is bruxism?’.
The occurrence of bruxism can be seen in 6-20% of
the population, at any age, starting from the eruption of
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the deciduous teeth®. Bruxism is common in our popula-
tion, which is manifested by clenching and grinding of
the teeth and is characterized by varying intensity and
periodic repetition. This condition tends to decrease with
age, while generally a large representation in the gener-
al population is observed®.

The major lesions caused by the present bruxism can
be seen as: changes in the teeth, periodontium, mastica-
tory diseases, changes in the temporomandibular joint
(TMJ), behavioral and psychological effects’.

There are several different indices for determining
tooth damage in patients. Among them, the index by
Smith and Knight should be highlighted. This index
determines the degree of teeth abrasion caused by dam-
age from the destructive forces of bruxism. It is graded
with appropriate scales made by the authors®.

Masticatory diseases are accompanied by muscle
symptoms that include fatigue, muscular dysfunction,
constant pain, muscular pressure sensation, palpable
sensitivity to m. masseter, m. temporalis, m. ptery-
goideus medialis’.

Kapusevska et al. suggest that in patients with brux-
ism treated with prosthetic devices, masticatory muscles
quickly respond to the use of conservative methods of
the type of repositioning and stabilisation splints®.

Purporse

The purpose of this paper is to present dental treat-
ment for masticatory diseases in patients with diagnosed
night bruxism. After complete rehabilitation of the den-
tal system, the therapist's aspiration is to eliminate the
present symptomatology originating from masticatory
diseases in patients with night bruxism, as well as to pre-
serve the achieved prosthetic success by applying con-
temporary methods and devices for this purpose.

Material and methods

For the purposes of this paper, a study over 40
patients who were divided into two groups was conduct-
ed.

The first group of 20 patients was diagnosed with
night bruxism. In them, masticatory diseases with
accompanying symptoms such as muscle fatigue, pain,
pressure, restricted mouth opening were observed. This
group consists of two subgroups of 10 patients depend-
ing on the type of treatment (10 treated with fixed struc-
tures and 10 with skeletal dentures).

The second group of 20 patients does not have the
etiological factor bruxism and accompanying masticato-
ry diseases, they have a normal function of the dental
system and represent the control group.

The research was performed at the Public Health
Institute University Dental Clinical Center "St.
Panteleimon", at the Clinic for Dental Prosthetics.

Before the start of the treatment, each patient was
given a form of consent for work and interventions.
Also, patients answered a questionnaire on the way they
feel the pain and changes caused by bruxism. From the
analysis of the given answers, significant data were
obtained related to the subjective symptoms that patients
with bruxism feel.

The methodology of the research is composed of sev-

eral successive procedures:

1. Performing extraoral clinical examination - on the
lower third of the face, muscles and TMJ by meth-
ods of inspection, palpation, percussion and aus-
cultation. The lower third of the face is measured
with a digital shambler;

2. Performing an intraoral clinical examination -
making an analysis of the present teeth, oral
mucosa and the tongue;

3. Establishing diagnosis of bruxism with a paraclin-
ical method using a bruxchecker;

4. Analysis of the degree of abrasion of the remain-
ing natural teeth - with an index of damage to the
hard tooth substance by Smith and Knight. This
index in everyday clinical practice is used to
determine the degree of abrasion of the destructed
teeth from the forces of bruxism. It can be prac-
ticed with a simple scale for grading the degree of
damage to hard tooth tissue:

0 - no loss of enamel;

1 - loss of enamel;

2 - minimally exposed dentine;
3 - significantly exposed dentin;
4 - pulp exposure;

5. Development of an individual plan for esthetic-
functional prosthetic rehabilitation in patients
with diagnosed night bruxism;

6. Application of dental therapy in masticatory dis-
eases for relieving the symptomatology;

7. Making an anterior deprogrammer for relief of
painful symptomatology;

8. Making a splint from the material durasoft@ pd
from the company Scheu Dental Technology,
Germany;

9. Application of low frequency therapy - using the
Scorpion Dental Optima diagnostic and therapeu-
tic complex (Optica Laser Sofia);

10. Application of alternative therapy - physiothera-
py, pharmacotherapy and psychotherapy.
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Clinical presentation of a patient with masticatory disease and bruxism

Case study number 1

Figura.1. a), b), c) Clinical presentation of manufacturing and adaptation of anterior deprogrammer

Clinical presentation of a patient with masticatory disease and bruxism
Case study number 2

d) e)
Figura. 2. a), b), c) Diagnosis of night bruxism with bruxchecker
Figura. 2. d), e), f) Presentation of a splint (durasoft@pd),

Results and discussion 3 (expressed dentine affection). After the therapy with the

production of metal ceramic crowns, in the first subgroup

Table 1 presents the mean value for the index by Smith  of patients with night bruxism, the index was not deter-

and Knight. At the first examination of the first subgroup  mined on the following controls, since it is only applied
within the treated group, the Smith and Knight index was ~ when there is damage to the hard tooth substance.
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Table 1. Index by Smith and Knight in patients with masticatory disease and night bruxism

First visit
at the
prosthetist

Index by
Smith and
Knight

Control after
3 months

Control after
1 month

Control after
18 months

Control after
12 months

Control after

6 months X2 P

Patients with
fixed 3 / /
constructions

0.45

Patients with
skeletal 2 2 2
dentures

0.45

Table 2. Presence of symptoms from masticatory dis-
eases before and after treatment in patients with night
bruxism

Before therapy | After therapy

Present symp-
toms anamnesti-
cally and clinically
proven

n % n %

20 100 2

Total 20 100 2

The second subgroup of patients treated with skeletal
dentures indicated that the Smith and Knight index was
2 (damage to the hard tooth substance with dentine
affection). The statistical analysis shows the inconsisten-
cy of this index, because it remains unchanged for the
overall period of control of these patients.

From the point of extraoral examinations of patients,
it is important to analyze each change, since the lower
third of the face may be lowered as a result of teeth abra-
sion, whereby sulcus nasolabialis et mentolabialis can be
significant, and thus the patients look prematurely aged.
This can be measured with a digital shambler.

The diagnosis of masticatory diseases begins with
their palpation. The palpation of the masticatory muscles
is carried out at their respective locations. Authors
emphasize that those masticatory muscles which are sen-
sitive and warm on touching and soft in consistency
show signs of present pain. Clinical observation detects
that localized and solid nodules, sensitive on touch are
detected in patients experiencing muscle pain. The acti-
vation of pain leads to information that is carried out to
the brain and interpreted as an unpleasant sensation’. In
this study, patients indicated tiredness, pressure of the
masticatory muscles, occurrence of pain that sometimes
irradiates in other regions such as head and neck.

Because of the muscle load, there is a difficulty in open-
ing the mouth during mastication.

The bruxchecker is used as a paraclinical method for
the diagnosis of bruxism. The special foil adapted to heat
under pressure is a factory made product of polyvinyl
with a thickness of 0.1 mm and is painted on one side
with a color of plant origin. Once the bruxchecker is
developed, the patient wears it during sleep. After a cer-
tain period of using it and subsequent analysis, the delet-
ed points are read at the places where occlusal contacts
were realized. There is an interpretation in the literature
that its practical application is simple, by reading sur-
faces without color at places where there was friction
due to movements caused by bruxism’.

In our research, with the aid of a bruxchecker, we
came to realize the diagnosis of occlusal patterns of teeth
grinding, visualizing the direction of the bruxism pat-
terns in patients wearing it overnight. Detection of active
surfaces for clenching and grinding with the teeth and
control of bruxism even after prosthetic rehabilitation is
also performed if there is an indication.

For acute reduction of symptoms of orofacial origin,
deriving from occlusal parafunctions and temporo-
mandibular dysfunction, besides other therapy,
Kapusevska uses an anterior (butterfly) deprogrammer.
In this study, it has proven to be an effective method in
the treatment of patients to reduce symptomatology orig-
inating from masticatory diseases.

Durasoft@ pd is a high quality material that is facto-
ry-shaped by two types of material. PETG - polyethyl-
ene terephthalate glycol modified with solid consistency
and TPU - soft thermoplastic polyurethane. If used cor-
rectly according to the manufacturer's instructions, the
material is resistant to abrasion even by applying strong
forces®. Cold polymerizing acrylate can be added to
splints fixed in an individual articulation depending on
the patient's indications (such as canine lifting for
designing stabilization splints).
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According to Kapusevska et al., there is an improve-
ment in the functioning of the masticatory muscles in
patients who are rehabilitated with prosthetic and
occlusal therapeutic restorations’. In this paper, patients
who complained about pain that can be both muscular
and of other origin, have been reported to have a
decrease or complete elimination of painful symptoma-
tology.

In their book, Michael JT and Giuseppe P describe
the success of patients with night bruxism and partial
edentulousness, who wear specially made occlusal
splints during sleep’’.

The studies conducted for the needs of this paper
should provide a scientific contribution from the aspect
of preventive and therapeutic functions of anterior
deprogrammers and application of splints. If there is
pain associated with inflammatory origin and with a
strong manifestation, antibiotics and corticosteroids can
be prescribed’. Sometimes patients may be advised to
use tranquillizers from the group of benzodiazepines,
which act to loosen the masticatory muscles, soothe the
central nervous system, and thus reduce the symptoma-
tology of bruxism.

In addition to diet recommendations, the use of B
vitamin supplements, magnesium and relaxation meas-
ures should be considered. General recommendations
cannot always be applied equally to all people.

Patients are pleased to accept additional therapy as
physiotherapy because it relieves the symptoms of pain.
Sometimes a complete opening of the mouth is disabled.
Because of this, patients also perform exercises that
comparatively with literature data have great importance
in reducing the degree of pain®.

It is very important for these patients to be provided
with appropriate therapy that would alleviate symptoma-
tology with the origin of masticatory diseases. When
there is an indication, a local anesthetic is injected into
the painful muscle, i.e. in trigger points. Moreover, edu-
cation of patients is an important aspect of how they can
help themselves. Nonsteroidal anti-inflammatory drugs,
usually Ibuprofen of 800mg are administered two to
three times daily. Then, pharmacological therapy is con-
tinued, supplements and vitamins (B vitamin, magne-
sium) are added, and the patient is prosthetically reha-
bilitated (with fixed or mobile structures). After that, an
anterior deprogrammer is manufactured and worn for a
period of 6 months. The anterior deprogrammer is usu-
ally made of acrylic material. In this article we used the
Triplex material from Ivoclar Vivadent, Liechtenstein.
The anterior deprogrammer can be made with many
methods, depending on the indication on the dental pros-
thetist. If following this period it is noticeable that there

is still persisting pain and teeth grinding, splints from the
material durasoft@ pd are made. We selected this mate-
rial because it is simple to operate, with a soft compo-
nent that allows the amortization of mastication forces
that develop overnight. There is a possibility for its mod-
ification by applying a cold polymerizing colorless acry-
late over the rigid component, to produce a stabilisation
splint, which is expected to decrease to completely elim-
inate the symptomatology.

The masticatory muscles with their hyperactivity and
tension create painful sensations that sometimes irradi-
ate both towards the head and neck. Therefore, patients
with masticatory diseases whose etiological cause was
bruxism underwent laser treatment using the Laser
Multifunctional Scorpion Dental Optima (Sofia Laser),
which proved to be a useful tool in patients with moder-
ate and severe bruxism and with proven subjective and
objective symptomatology. Treatments are performed
when there is a strict indication and can last approxi-
mately 6-7 sessions, and if necessary, longer, in time
intervals strictly prescribed for the treatment of such
dysfunctions. The positive effect of this type of therapy
was determined, both in this paper and in some of the
authors in their papersl11.

The overall therapeutic protocol improves both the
subjective and objective symptomatology during the
dental treatment of patients with masticatory discases
(table 2). Patients also experience relief in opening the
mouth if they previously had difficulty with it.

Conclusion

The obtained results of this study confirm the effec-
tiveness of dental treatment for patients with masticato-
ry diseases in diagnosed night bruxism. A special
emphasis is put on the production of an anterior depro-
grammer designed from the acrylic Triplex, of Ivoclar
Vivadent, Liechtenstein and a split of duraspoft @ pd
from Scheu Dental Techology, Germany.

The deprogrammer and the splint are a contemporary
method and there are various possibilities for their
design and manufacturing and they should be imple-
mented in everyday dental practice. On arrival at the
dentist, patients with masticatory diseases originating
from diagnosed night bruxism are relieved of painful
symptomatology at the first visit. Then, the therapy that
follows improves the oral health by preventing damage
to all structures of the stomatognatic system, thereby
protecting the overall health of the patient. This would
improve the patient's quality of life and increase the den-
tal team's satisfaction.
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Abstract

The aim of this in vitro study was to compare the precision in determining the working length through three methods: radiological, electronic and tactile-sensitivity.
Material and method: The working length was determined in 30 extracted teeth with single straight completely formed root canals. An X-ray image was made on each
tooth and it was used as orientation in determining the working length. The teeth were randomized in three groups by the method used for determining the working
length: | group — determination with an apex locator, Il group - x-ray method and Il group - sensitivity-tactile working length determination. In order to directly determine
whether there is a matching of the required reference point with the physiological apical constriction, the apical third was opened to the full exposure of the root canal.
We analyzed the apical part of the samples under 3X magnification. Results: Among the three groups examined, the electronic apex locator shows the exact position
of the apical reference point in determining the working length. There was no statistically significant difference between the results obtained with the electronic and the
radiological method, but the difference between the electronic and the x-ray and tactile-sensitivity method is statistically significant. Conclusion: Determining the work-
ing length of the root canal with an apex locator is simpler and faster than using the radiographic method, while reducing the need for unnecessary exposure to radia-
tion. Key words: apical foramen, apical constriction, electronic apex locator, endodontic therapy, radiographic odontometric method, tactile-sensitivity method

AncTpakr

Llenta Ha oBa in vitro ucnuTyBare Gelue Aa ce cropeau MpeuyMsHocTa Bo oapedyBate Ha paboTHaTa [OMmKMHA MPeKy TPU METOAM: PEHATEHOMOLLUKa, enekTpoHeKa 1
TaKTUNHO-ceH3opHa. Matepujan n metoa: PabotHata fomkuHa Gelle oapeayBaHa kaj 30 npaBy eHOKOPEHM ekcTpaxmpany 3abu co LenocHo hopmupaH kopeH. Ha cexoj
3a6 Belle HanpaBeHa peHAareHrpadicka CHUMKA, Koja CrIyXelLLe Kako OpueHTaLyja npy oapeayBatse Ha paboTHata fomkmHa. MpumepowuTe Gea nofeneHn Bo Tpu rpynu
criopef; METOAOT 3a OnpefienyBatbe Ha paboTHaTa foMmkMHa: 1 rpyna - Co MOMOLL Ha anekc - okaTop, 2 rpyna - PeHAreHomNoLLIKa MeTofia 1 3 rpyna - CEH3UTUBHO-TAKTUIHO
onpedenysare Ha pabotHaTa JomkvHa. Co Len AVPeKTHO fia ro YTBpAUME Aanu NocTou coBnaramwe Ha 6apaHata peepeHTHa Touka o (PU3MOMOLLKOTO anukasmHo
CTECHyBat-e, anvkanHata TPeTWHa ja OTBOpaBMe A0 LIEMOCHO EKCMOHMpake Ha KOPEHCKUOT KaHan. AnvkamHuoT Aen Of MpUMEpouuMTe 10 aHanuavpasme Mop
3ronemyBarbe of 3 natv. Pesyntatu: [omery ncnutysaHuTe Tpu rpyni, ENEKTPOHCKVOT aneke NokaTop ja NokaxyBa HajTouHaTa nonumja Ha anvkanHaTta pecepeHTHa
TOuKa Npy 0JpeayBarbeTo Ha paboTHaTa AomkvHA. Momery pesynTaTiTe A0BMEHM CO ENEKTPOHCKATA W PEHATEHONOLLIKaTa METofja He MOCTOELLE CTATUCTYKY 3HaYajHa
pasnuka, Ho paanukata Mery enekTpoHckaTa v PEHATEHOMOLLKATa 1 TaKTUIHO-CEH30pHaTa MeToAa e CTaTUCTUYKM 3HavajHa. 3aknyyok: OppenyBareTo Ha pabotHa
AOMKMHA Ha KOPEHCKVIOT KaHan CO anekc fokatop e NoesHOCTaBHO M Nobp3o OTKOMKY KOpUCTEHe Ha paauorpadickata METoAa, a NpuToa e Hamanewa 1 notpebara o
HenoTpebHo M3noxyBate Ha pagujauvja. KnyyHu 36opoBu: amukaneH OTBOP, amuKanHO CTECHYBake, ENEKTPOHCKW ameKc NoKaTop, eHAOAOHTCKa Tepanuja,
PERAreHomNoLLKa OAOHTOMETPUCKA METOAA, TaKTUIHO - CEH30pHa METoAa

ities and precision of the various methods for determin-
ing the working length.

Introduction

The main goal of endodontic therapy is to thorough-

ly remove the contents of the whole root canal system. The aims of this in vitro study were to compare the

This is achieved by shaping the root canal simultaneous-
ly with intra-canal irrigation and medication. However,
the first step towards endodontic therapy success is
determining the exact length of the canal. Having this in
mind, the purpose of the test is to compare the possibil-

accuracy in determining the working length of three
methods: radiological, electronic and tactile-sensitivity
method, and to assess whether there is a matching of the
exact apical point of the radiological finding with phys-
iological apical constriction.
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Material and methods

30 straight single-rooted extracted teeth with a fully
formed root were used. From the examination, the teeth
were excluded if they were carious, restored or fractured
and if there was root resorption.

Before starting the examination, teeth were placed in
3% sodium hypochlorite to remove all residues from the
periodontal ligament. To avoid any interpersonal differ-
ences, all teeth were processed by one examiner.

Each tooth underwent x-ray imaging, which was
used as an orientation in determining the working length.
For determining the length, a millimeter grid was used
that we set up through the x-ray image. The assumed
working length was established by subtracting 1 mm
from the measured length of the x-ray image (Figure 1).

Figure1. Determining the canal length from the x-ray
image with a millimeter grid

The teeth were prepared by forming the accessory
cavity and at the same time the remnants of the pulp
were removed. The apex of each tooth was placed in the
fresh mixed alginate. All the measurements were per-
formed for a period not longer than 30 minutes to main-
tain the alginate moist, which is especially important
when using apex locator.

The randomly selected teeth were divided into three
groups according to the method used to determine the
working length. The working lengths in the first group
were determined with an apex locator (iPex NSK,
Tokyo, Japan). In order to imitate the natural conditions
in the oral cavity, the roots of the teeth were placed in a
freshly mixed alginate, and the electrode which should
be placed on the patient's lip was placed in the alginate
as well (Figure 2). The resistance of the freshly mixed
alginate is similar to the resistance of the vital tissues in
the oral cavity, and therefore we obtained relevant meas-
urement results.

Figure 2. Teeth from th first group placed in the algi-
nate for determining the working length with an apex
locator

The Ingle method was used for the teeth of the sec-
ond group.. The procedure was as follows: the length of
the canal was measured on the first x-ray image (initial
measurement); Imm was subtracted from the initial
measurement and then the second x-ray image was done
together with the instrument (tentative working length).
After the calculation we obtained the real working
length with an additional Imm shortening as a safety
factor. Schematically, this method is shown in Figure 3.

B. TENTATIVE WORKING LENGTH

23mm

1.5mm

;l +22.0mm

Adjustment for apical reaer—
termination short of 23.5mm
cementodentinal junction — 1.0 mm

Final working length 22.5mm

C.FINAL WORKING LENGTH

s T

N 3 D. SETTING INSTRUMENTS

22.5mm

Figure 3. Schematic presentation of the Ingle method

Working length of teeth from the third group was
determined by the tactile-sensitivity method. To avoid
any subjectivity, the roots of the teeth were also put in
alginate.

After determining the working length, in all groups
of teeth, the canal instrument was placed in the position
previously measured and fixed in the specified position
with glass ionomer cement. A second (or third image for
the second group) X-ray was done, according to which
we determined the accuracy of the measurement in each
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of the three methods examined. The reference point in
our study was located 1 mm shorter of the apical fora-
men as the point of apical constriction or as the WL gold
standard.

In order to analyze the ratio of the top of the canal
instrument with the physiological apical constriction, the
apical third was opened by gradually removing the
dentin on one side, layer by layer with a diamond burr.
When only a thin layer of translucent dentin remained, it
was removed with a scalpel (Figure 4). We analyzed the
apical part of the samples under 3X magnification. The
acceptability of the results obtained was again catego-
rized as in the first part of the test.

Figure 4. Teeth with open;prepared apical part of the
canal. The tips of the canal instruments can be noticed.

Data from both groups were analyzed with the SAS
System and the t-test. Statistically significant we will be
considered the values that are p<0.05.

Results

The obtained data from the precision of the three
methods: electronic, X-ray and tactile-sensitivity are
shown in the following tables. In Table 1, the accuracy
expressed in mm is shown, and in Table 2 they are
grouped according to clinical success or acceptability.

The correct determination was achieved by the elec-
tronic method. Precise determination of the length to the
desired zero level in this method was achieved in 4
cases, and for an additional 5 deviation it was up to + 0.5
mm (acceptable precision) which means that the success
in the in vitro test in single-rooted teeth working length
using the apex locator is 90% (Table 2).

In this part of the test, the acceptable errors were in
the direction of a too high working length, but maximal-
ly 0.5mm. In the X-ray method, accurate results with a
tolerance of + 0.5mm were obtained in 80% of the exam-

ined samples, equal to the number of too high and too
low specified lengths. The accuracy of the tactile-sensi-
tivity method in single-rooted teeth was small and
amounted to 40% with this group, although there was
one case of too high working length, in the other samples
the instrument was shorter. In this group the results were
very uneven.

From the results on frequency distribution of the dis-
tance between the tip of the instrument and the desired
reference point n (%) obtained by the electronic and the
radiological method there was no statistically significant
difference (p=0.5390). Among the results of odontome-
try obtained with the electric and tactile-sensitivity
(p=0.0154), as well as between the X-ray and the tactile-
sensitivity method (p=0.0343), there were statistically
significant differences.

The results that provide in what measure the radi-
ographic image is, is a real indicator of the structures in
the apical part, i.e. how close is the tip of the instrument,
whose radiographic images to the apical constriction
(physiological foramen) are shown in Tables 3, 4, 5 and
6. We measured these results after opening the root canal
in the apical part. In all examined samples, the apical
aperture and apical constriction were clearly visible.

Table 1. Number of teeth according to the distance
between the tip of the instrument and the desired refer-
ence point n (%) obtained by three examined methods

D.istance Electronic X-ray s:::ittiilji-ty
in mm method method e
>1.1 !
1-0.6 1
0.5-0.1 4 2 2
0 4 4 2
-0.1-0.5 1 2
0.6 - 1 1 2
1.4-2 1 !
2.1-3 2
total 10 10 10

In Table 3, 4 and 5, the difference between the radi-
ographic findings and the direct visualization of the api-
cal part is shown individually for each group where a
different method of odontometry was applied. In 90% of
the samples with electronically determined working
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Table 2. Level of precision of the three examined odon-
tometric methods

logical foramen obtained by the electronic and the x-ray
method, there was no statistically significant difference

(p=0.0694). In respect of the results obtained with the
electronic and tactile-sensitivity method, the differences
were statistically significant (p=0.0154). The difference

between the X-ray and tactile-sensitivity method
(p=0.1914) according to the analysis did not show any

statistically significant differences.

It can be noted that in all examined samples there
was a certain higher position on the tip of the instrument

in the apical constriction than it seems on the X-ray.

Electronic X-ra Tactile-
Results y sensitivity
method method
method
precise 4 4 =
acceptable 5 4 o
error 1 1 5
significant 0 1 .
error
total 10 10 10

Discussion

lengths, and in 60% of the radiographic determined

In-vitro performed examinations are usually consid-

ones, the difference between the tip of the endodontic ~ ered problematic because of the lack of apical periodon-
instrument and the apical constriction was within the  tium. To simulate the clinical conditions, several experi-
range of £+ 0.5 mm. Only 40% of the samples from the ~ mental models are proposed, which suggest different
tactile-sensitivity group had such a match.

Among the results of the frequency distribution of  ple, alginate, agar, saline or gelatin. However, if it is nec-
the distance from the tip of the instrument to the physio- ~ essary to examine the work of electrical apex locators,

media where extracted teeth should be placed, for exam-

Table 3. Electronic measurement according to x-ray image and direct visualization

Up to >11 1 0.5 0 -0.1 -0.6 -11 -21
0.6 0.1 -0.5 -1 -2 -3

x-ray image 2 4 2 1 1

direct visualization 2 3 3 2

Table 4. X-ray measurement according to x-ray image and direct visualization

Up to >1.1 1 0.5 0 -0.1 -0.6 -1.1 -21
0.6 0.1 -0.5 -1 -2 -3

x-ray image 2 4 2 1 1

direct visualization 2 3 3 2

Table 5. Tactile-sensitivity measurement according to x-ray image and direct visualization

Up to >1.1 1 0.5 0 -0.1 -0.6 -1.1 -2.1
0.6 0.1 -0.5 -1 -2 -3

X-ray image 1 2 2 2 1 2

direct visualization 1 1 2 1 1 & 1
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KAPNONOIrnJA  EHOOAOHLNJA

which operate on the principle of electricity, the conduc-
tion of the medium is more important than its biological
properties.

It is best if the material used for this purpose pro-
vides the same electrical resistance as the periodontal
ligament to obtain accurate measurement data'. The algi-
nate has colloidal consistency, which is a good simulator
of the periodontium, it is accessible and easy to prepare.
Among those, the alginate, used in our examination, best
imitates the electrical impedance of the human peri-
odontium’. We made the measurements in the shortest
possible time, to ensure that the alginate is sufficiently
humid.

In the first part of this study, we evaluated the accu-
racy of the methods according to the X-ray image in line
with the same principle as in the usual clinical trial.
Although the radiological odontometric method is still
considered to be the "gold standard" according to which
all other methods are evaluated and is the most used
method for determining the working length in the world,
the obtained results have shown that the most accurate
determination of the working length was achieved by the
electronic method, where the exact determination was
achieved in 90% of the samples tested, if the tolerated
deviation was up to = 0.5mm. Our results were in line
with those of Puri’, Nelson-Filho*, Paludo® and
Shanmugaraj® using the same methodology.

In the paper, the radiographic method according to
Ingle was used, which yields the most accurate results’,
8. Exact results were measured in 80% of the examined
samples, which did not differ statistically from the elec-
tronic, which coincides with the results of Kqiku et al.’.
The tactile-sensitivity method has again proved to be the
most unreliable method for determining the working
length, with the difference between the two methods
being statistically significant.

The second aspect in our in vitro examination was to
determine whether our assumed reference point corre-
sponds to the apical constriction. We determined this by
measuring the distance for which the tip of the instru-
ment in the canal deviated from the apical constriction
after its position was determined by one of the methods
examined. Our results showed that among these three
groups, the electronic apex locator shows the exact posi-
tion of the apical reference point in determining the
working length in endodontics.

According to the results of Vieyra", if the tip of the
instrument is set to exactly Imm from the radiographic
apex, only 32% of the canals will be positioned on the
apical constriction itself, while the remainder will be
between the two apexes (anatomic and physiological).
Another study of Hoer et al."" shows that apical constric-
tion can be accurately determined in 43% of teeth.

This is explained by the correct configuration of the
extracted teeth. As mentioned earlier, the apical con-
striction is the ideal point where the working length
should be. However, it is also known that the exact posi-
tion of the apical foramen can be reliably determined by
the points between the physiological foramen and the
constriction, but they cannot be metrically determined.

According to the results obtained, it can be conclud-
ed that in both methods (electronic and radiographic) the
instrument is set slightly higher than it is monitored on
the X-ray, but this is not as stressed as in the Alothmani
test®, which showed that in 28.5% of the cases the instru-
ment exceeded the length of the canal despite the accept-
able appearance of the recording. Similar conclusions to
ours were obtained by Shanmugaraj® and Ravanshad et
al.”.

According to these results it can be concluded that
the X-ray film should be considered as relative, since it
only shows the relative position of the instrument in rela-
tion to the root and the radiographic peak of the root.
Often, the location of the endodontic instrument tip that
appears to be too low is in the correct position relative to
the reference point'*", and if it appears to be higher, it
means it is really higher and further than the desired ref-
erence point.

However, it should always be borne in mind that X-
ray diagrams show us what cannot be seen with elec-
tronic apex locators, and also the advantages and possi-
bilities of apex locators are much better than X-rays.
This means that confrontation is the best way to deter-
mine the working length. The combination of both meth-
ods achieves the greatest success in work and the best
service for the patient.

Conclusion

There was no statistically significant difference
between the electronic and the x-ray method, and the
two methods yielded good results. A statistically signifi-
cant difference was confirmed between the electronic
and the X-ray versus the tactile-sensitivity method, i.e.
the tactile sensitivity method precision is much smaller.
The use of an electronic apex locator in odontometry is
practical and reliable, mostly due to the reduction of
unnecessary exposure to X-rays.
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EVALUATION OF THE TIME REQUIRED FOR
RETREATMENT WITH THREE ENDODONTIC SYSTEMS

EBANTYALUJA HA BPEMETO NOTPEBHO 3A
PETPETMAH CO TPU EHOOOOHTCKU CAUCTEMU
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'Department of Dental Pathology, Faculty of Dentistry, European University, Skopje, Macedonia, ?Department of Cariology and
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Abstract

When endodontic treatment fails, retreatment consists of the complete removal of the root canal filling material for thorough cleaning and reobturation. Various tech-
niques are available for the filling removal procedure with varying degrees of efficacy and a varying length of time to perform. The aim of this study was to compare
the time required to carry out endodontic retreatment with three different endodontic systems (one manual-Hedstroem and two machine rotary nickel-titanium systems
Pro Taper Retreatment and Pro Taper Gold). Material and Methods: Hundred and twenty extracted human teeth kept in in vitro conditions were endodontically treat-
ed and retreatment was performed using three different endodontic systems. Samples were divided into 3 groups; A-retreatment with Hedstroem hand files, B-retreat-
ment with Pro Taper Retreatment files and C-retreatment with Pro Taper Gold files. The time required to remove the filling materials was measured with a stopwatch.
The data were analyzed using the ANOVA one-way test (a = 0.05). Results: The time required to remove the filling material was significantly shorter in group B, fol-
lowed by group C, the slowest being group A (P<0.05). Conclusions: Pro Taper Retreatment System was the fastest method for removing root canal filling material.
Key words: retreatment, debris, manual instrumentation, NiTi instruments

AncTpakr

Kora efofoHTCKVOT TPETMaH Ke ce nokaxe HeycreLUeH, NOBTOPHOTO NekyBakbe Ce COCTOM Of LIENOCHO OTCTPaHyBakbe Ha MaTepyjasnoT 3a NOMHEHE Ha KOPEHCKUOT kaHan
1 peobypavmja. MocTojaT pasnnyHi TEXHNKM 33 €HAOLOHTCKM PETPETMaH, KoM MoKaxXyBaaT pasnuyHa eKacHOCT, kako M pasnuyHo BpeMe 3a HiBHA peanusauyja.
BpemeTo noTpebHO 3a EHAOMOHTCKY PeTpeTMaH e BaeH ABuraTen 3a KOHEYHWOT ycnex Ha oBaa moctanka. LienTa Ha oBaa cTyavja Gelue Aa ce cropeay BpemeTo
noTpebHO 3a 3BeAyBatbe Ha EHAOAOHTCKVOT PETPETMAH CO TP Pa3nyHy eRAOAOHTCKM CUCTEMM (AeH padeH Hedstroem v ABa poTvpaykin HUKEN-TUTaHYMCKI CHCTEMM
Pro Taper Retreatment 1 Pro Taper Gold). Matepujan n metogu: CTo 11 iBaeceT ekcTpaxupanin Yoeukv 3abu Bea Bo in vitro YCroBy eR[OAOHTCKM TPETUPaHW, AOAeKa
peTpeTMaHoT 6ellie HanpaBeH CO KOPUCTEHE Ha TPU Pa3nuyHi eHAOAOHTCKY cucTemu. MpumepouyTe Gea nogeneqy Bo 3 rpynu; A- petpetmaH co Hedstroem paunm
MHCTPYMeHTW, B - peTpetmaH co Pro Taper Retreatment matunHcku nHcTpymeHTn u C- petpetman co Pro Taper Gold matunHckv MHCTpymeHTy . BpemeTo noTpe6Ho 3a
OTCTpaHyBa-e Ha MaTepujanuTe 3a nonHete Gelue MepeHo co ctonepka. MopatouwTe Gea aHammavpani co nomow Ha ANOVA one-way test (a = 0,05). Pesynraru:
BpemeTo noTpebHo 3a 0TCTpaHyBakbe Ha MaTepujanoT 3a nonHetbe belle 3HaunTenHo nokpaTko 3a rpynata B, no wro cnepw rpynata C, joAexa Hajcrnopo 3a rpynata A
(P <0.05). 3aknyu4ok: Pro Taper Retreatment cuctemot ce nokaxa kako Hajops METOA 3a OTCTpaHyBatbe Ha MaTepujarnoT 3a NOMHeke Of KOPEHCKMOT kaHan. Kny4nu
360poBY: peTpeTMaH, Aebpuc, payHa uHcTpymerTauuja, NiTi MHCTpyMeHTU

Introduction

Conventional endodontic retreatment is a therapy of
choice for endodontic treated teeth in case the post-treat-
ment disease requires an intervention'**. The main goal of
the retreatment is to access the apical foramen by com-
pletely removing the previous filling material and to per-
form additional cleaning and shaping of the root canal
system*’. Numerous techniques have been described for
removing the filling of the root canal, including the use of
hand or machine rotary files, heat, ultrasound or chemical
solvents in different combinations®”*’. Some rotating NiTi

systems are specially designed for the retreatment of the
root canal system. Studies for clinical use and efficiency
of rotary retreatment instruments have concluded that they
are more appropriate in terms of the efficiency and speed
of removing the filling material at endodontic retreatment
versus hand instruments'’.

In addition to the efficiency of the instruments and
procedures used in retreatment, the total operating time
is another factor conditioning the clinical efficiency of
gutta-percha removal techniques. Total operating time is
the time taken to reach the working length and ideally, to
achieve complete removal of the obturation material".

MakenoHcku ctomaTonowwku nperned. ISSN 2545-4757, 2019; 42 (1-2): 25-29. 25



The Pro Taper Gold system (Dentsply Maillefer,
Ballaigues, Switzerland) was placed on the market in
late 2016, as a revolutionary product in terms of its flex-
ibility. According to the manufacturer the resistance to
cyclic fractures of the instrument is increased up to 30%,
due to the special metallurgical processing of the NiTi
alloy. The files have a golden glow on the surface.

Since the number of studies examining the efficiency
of this new product is relatively small, we hope that this
study will provide new data about time required for
retreatment with Pro Taper Gold files in correlation with
hand Hedstroem files (commonly used for retreatment)
and ProTaper Universal Retreatment files (specially
designed for this procedure).

The purpose of this study was to compare the time
required to remove filling material using three endodontic
systems. The Null hypothesis is that there is no significant
difference in time required for endodontic retreatment
between these three different endodontic systems.

Material and methods

The study investigated three endodontic systems of
which one endodontic system was used for manual instru-
mentation of the root canal, and the other two endodontic
systems were used for mechanical instrumentation. The
sample included 120 extracted teeth. The teeth were
extracted for other reasons, not for the purpose of our
research, with the approval of the Ethics Committee of the
Ss. Cyril and Methodius University in Skopje, Faculty of
Dentistry-Skopje (Ethics number; 2018.82-1577/3). The
samples included in the study were selected according to
certain criteria: teeth with a present crown at the level of
the pulp chamber, not previously endodontically treated
teeth with fully formed apex and teeth with previously
determined root canal patency to anatomic apical fora-
men. Our research was performed in in vitro conditions in
order to evaluate the real efficiency of the three different
endodontic systems by excluding the subjective patient
factors. All samples were examined by only one operator
in order to eliminate subjective factors that would result
from subjectivity if there were multiple operators. Prior to
the endodontic retreatment with the three examined
endodontic systems, the specimens (extracted teeth) were
previously prepared for the procedure.

Preparation of the specimens (root canal preparation
and filling)

Soft tissue, calculus and foreign bodies of the sam-
ples were removed with tap water and a metal brush
and/or ultrasound. For disinfection and removal of the
organic debris, the teeth were completely immersed in
2% sodium hypochlorite (Cerkamed, Stalowa Wola,

Poland) within 24 hours. They were washed with tap
water and stored in a physiological solution (Dental
Medical, Subotica, Serbia) until used. Standardization of
the samples was made by decoronating them with a long
conical burr (TF-11, ISO 173/014, MANI, Tochigi,
Japan) and a water spray using an air hand piece
(ET605C, KaVo, Biberach, Germany) with 280000 rpm
speed. A long conical diamond burr (TF-11, ISO
173/014, MANI, Tochigi, Japan) was used only for
opening the entrance to the canal, without expanding it.
Hand K-file #15 (MANI, Tochigi, Japan) and 17%
EDTA (DiaPrep Prol17%, DiaDent, Seoul, Korea) were
used and irrigation was made with 3% H,O, (Alkaloid,
Skopje, North Macedonia) and distilled water (Alkaloid,
Skopje, North Macedonia). For each sample the root
canal patency was established. The K-file #15 (MANI,
Tochigi, Japan) was inserted until the tip of the instru-
ment was visible at the apical foramen. The samples
were divided in 3 groups according to retreatment sys-
tems. The groups were marked with A-hand Hedstroem
files-H (MANI, Tochigi, Japan), B-machine Pro Taper
Universal Retreatment files-PTR (Dentsply Maillefer,
Ballaigues, Switzerland) and C-machine Pro Taper Gold
files-PTG (Dentsply Maillefer, Ballaigues, Switzerland).
The samples in each group were marked with numbers
from 1 to 40 and 3 groups of 40 samples each were
formed. Further, each of the samples was instrumented
with the Step Back technique and the working length
(WL) was recorded 1-mm short of the length of the
patency file. The last file used was #30 K-file. After
changing the instruments, samples were irrigated with 2
ml 3% H,0,. Final irrigation was with 5 ml 3% H,0,.
Samples were obturated with root canal filling Endofil
(Produits Dentaries, Vevey, Switzerland) and gutta-per-
cha cone (MANI, Tochigi, Japan) and sealed with tem-
porary coronal filling (Provis, Favodent, Karlsruhe,
Germany). Samples were stored in distilled water
(Alkaloid, Skopje, North Macedonia) during the entire
study on room temperature (20-25°C).

Root canal retreatment

Three weeks after, endodontic retreatment was per-
formed (Crown down technique) with the corresponding
investigated system (H; PTR; PRG) according to the man-
ufactures instructions. The Hedstrom files are made up of
a continuous sequence of cones. They are very sharp with
a cutting tip. They were used in a push-pull fashion. Pro
Taper Universal Retreatment files were used with speed of
500-700 rpm for gutta-percha removal and 300 rpm for
paste fillers removal and torque set at 3 N-cm. Pro Taper
Gold files were used with speed of 300 rpm and torque 5
N-cm for S1&Sx; 1.5 N-cm for S2&F1; 3 N-cm for F2,
F3, F4, F5.
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The retreatment with the appropriate endodontic sys-
tem (H; PTR; PTG) was performed. During the canal
instrumentation only distilled water was used for irriga-
tion, because the aim of the research was to determine
the efficiency of endodontic systems that derives from
their characteristics, without the use of chemical agents.
Irrigation protocol was: After every 3 insertions of each
file, 2 ml distilled water was used with 27- gauge open-
ended needle that was inserted into the canal as deeply
as possible into the apical third of the root canal. Final
irrigation was performed with 5 ml distilled water.

Complete removal of the obturation material was
defined by the following criteria: when there was no evi-
dent filling material on the instrument.

Time required for gutta-percha removal

A stopwatch was used and the total time required to
remove the gutta-percha cone and Endofil ™ was con-
sidered to be the time lapsed from the moment the files
were first inserted into the root canal until the files
reached the WL. Using a stopwatch, the time duration
from entering the root canal with file or engine driven
instrument to the completion of the reinstrumentation
was measured in seconds'>">'"*!>

Statistical analysis

The time required to remove the filling materials was
expressed in seconds. The values obtained are shown

through their mean values and standard deviation. The
minimum and maximum measured values are also dis-
played. A one-way analysis of the variance (ANOVA)
for comparison between the three examined endodontic
systems was performed as well as a post hoc test for
comparison among the groups. The significance level
was set in all cases at o= 0.05 (there is statistical signif-
icance for P <0.05). Statistica 10 (StatSoft, 2010) was
used for data analysis.

Results

Mean + SD, maximum and minimum values of the
time required to remove filling material from root canals
using the three different retreatment systems are shown
in Table 1. The mean of the working time (seconds) for
the retreatment was the highest for SiA and the lowest
for SiB.

ANOVA one-way analysis showed a high significant
difference between the three groups P = 0.000048 (Table
2).

Table 2 shows that the F-value is greater than the F-
critical value for the alpha level selected (0.05).
Therefore, we reject the null hypothesis because at least
one of the three samples has significantly different
means.

To check which samples had different means we per-
formed the post hoc test. There was a significant differ-

Table 1. Mean + SD, maximum and minimum values of the time required to remove filling material from root canals

System Mean (sec) SD (sec) | Median (sec)| Min (sec) Max (sec)
SiA 711.175000 332.564386 627.500000 274.000000 1745.000000
SiB 449.200000 186.672509 437.000000 115.000000 929.000000
SiC 519.700000 240.870132 472.000000 128.000000 943.000000

Table 2. A one-way analysis of the variance (ANOVA) for comparison between the three examined endodontic systems

ANOVA

Source of .
Variation SS df MS F P-value F crit
g?ngn 1470184.35 2 | 735092.175 | 10.83865084| 0.00004803503 | 3.073762904
e 7935100.575 | 117 | 67821.37244

Groups

Total 9405284.925 | 119
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ence between the SiA vs. the SiB (0.000042) and the SiA
vs. the SiC (0.004204) (P < 0.05). This means that SiA
obtained the highest time (711s) with statistically signif-
icant differences in relation to SiB and SiC. Between
SiB (449s) and SiC( 520s) there are not any statistically
significant differences.

Discussion

Removal of root canal filling material is a procedure
of major importance in endodontic retreatment because,
through the use of instruments and irrigating solutions, it
constitutes an effective measure against the debris and
microorganisms associated with apical periodontitis'®".

Three different root canal retreatment systems were
compared: one manual-Hedstroem and two machine
rotary nickel-titanium systems Pro Taper Retreatment
and Pro Taper Gold files to determine which was the
fastest.

According to the results obtained, Pro Taper
Retreatment files (SiB) removed filling material in a
shorter time than Pro Taper Gold files (SiC) and
Hedstroem hand files (SiA). Hedstroem hand files
obtained the highest time in seconds, meaning SiA per-
formed the retreatment the slowest.

Although endodontic retreatment is common in den-
tal practice, some techniques and materials make the
removal of the filling material difficult, leading to a
search for faster, safer and more effective resources,
which undoubtedly, result in success'™'**. The most
common filling material to be removed is gutta-per-
cha??, For this purpose, either hand or rotary instru-
ments, with or without solvents, can be used®*"'"**.

Concerning to rotary instruments, Pro Taper
Retreatment System has instruments with active point
enabling the filling material removal without using sol-
vents, eliminating the formation of a gutta-percha film
on root canal walls, which could prevent the action of
intra-canal medication on the root canal disinfection
process during endodontic retreatment”. Our study
showed the same results, Pro Taper Retreatment System
performed the fastest in the retreatment procedure.

On the other hand, the Pro Taper Gold system, in
spite of its improved elasticity, does not have any instru-
ments with active point which, according to our results,
lead to slower time for the retreatment than Pro Taper
Retreatment files.

The results of the present study revealed that the
rotary systems were faster than the manual system, find-
ings that concur with previous studies'>**. These find-
ings may be explained by the design of the rotary files
(motion, flute design, different taper and active tip). In

addition, the softening or plasticization of the gutta-core
is caused by the higher rotational speeds, which leads to
easier removal of the obturation material®*¥.

Takahashi et al.* compared manual files + Gates-
Glidden drills with ProTaper Retreatment System, with
or without the use of solvents, and had the same conclu-
sions like us, that the rotary system without solvents was
the fastest technique. Bramante et al.”’, studying two
rotary systems and comparing them with a manual tech-
nique, indicated that Protaper Retreatment System had
the best performance, corroborating the findings of Vale
et al.”* that similar to our results.

Our study showed that the Pro Taper Gold System
was slower than the ProTaper Retreatment System, dis-
sipating its improved elasticity. The reason is the active
tip of the ProTaper Retreatment files. Still, the design of
these instruments is more effective in cleaning the root
canals than hand instrument, because of the instrument
rotation, which causes the plasticization of gutta-percha.
This makes the removal of the filling material easier,
because of the tendency of the gutta-percha to be pulled
towards coronal direction®. The general analysis of the
results regarding the retreatment time differed from most
of the previous studies including our reporting that
rotary instruments were faster in removing the filling
material. Finally, it is noteworthy to mention that none of
the procedures promoted the complete removal of the
filling material, fact that has been identified by other
studies®***

Conclusion

The results of this in vitro study showed that the Pro
Taper Retreatment System was the most rapid method
for removing filling material in the retreatment of root
canals, and the manual was the slowest one.
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Abstract

INTRODUCTION. Dental caries is a multifactorial disease. Sugar consumption, oral hygiene, quantity and composition of saliva, the presence of fluoride and other
factors play a major role in its emergence. Everyone is at risk of dental caries, but children and adolescents above all. The majority of dental caries occurs in adults
because the disease is cumulative. AIM. To determine the correlation of dental caries with lifestyle and habits. MATERIAL AND METHOD. We have examined 134
respondents aged over 6 years at the Dental Clinic "Jane Sandanski" Skopje. To realize the goal with the help of a questionnaire and dental examination, we noted the
parameters DMF and OlH-index. RESULTS. The value of the DMF increases with age, ranging from 1.47 in the group from 6 to 12 years to 15.92 in the group over 51
years. In each age group, various risk factors have shown to be dominant. CONCLUSION. Health education and motivation of the entire population is needed. KEY
WORDS: dental caries, risk factors, prevention.

AncTpakT

BOBE[. Kapvecot e mynukay3anHo 3abonysare. Bo HEroBoTO HacTaHyBar€ roniema yrnora umaar KOH3ymauujata Ha Luekepu, OpanHaTta XvriieHa, KonmuumHata u
COCTaBOT Ha nnyHKaTa, MpUCyCTBOTO Ha chriyop 1 Apyrv chaktopu. Cexoj e U3noxeH Ha puauk o 3abeH Kapuec, Ho Aeliata W afonecLiEHTUTE Ce HajMHOry U3MOXEHU Ha
puvk. Bo noronem Aen kapuecoT e MpucyTeH Kaj BO3pacHuTe, 3atoa LUTo oBa 3abonysarbe e kymynatvHo. LIEN. [la ce yTBpam kopenauvjata Ha 3abH1OT Kapuec co
KVBOTHUOT cTvN W Hasuku. MATEPUJAN U METOL. Bea ondhateny 134 vcnutaHmum Ha BospacT Hap 6 roauHm kou ce obpatine Ha [exypHa cromatonoluka cnyx6a ,
Jane CanpaHcku Ckonje. LienTa ja peanuaipaBme co NOMOLL Ha aHKETEH NCT 1 CTOMATONOLLKM nperned, v Hotupasme napameTpute KEM n OX-uHpekc. PE3YNITATU.
BpepnHocTa Ha KEI nHaekcoT pacte co Bo3pacTa, NouHyBajkv o4 1,47 o rpynarta 6-12 rognHn oo 15,92 Bo rpynata Hag 51 roauHa. Kaj cekoja BospacHa rpyna pasnnytu
pu3uKk dhaktopy ce nokaxaa kako fomuHaHTHW. 3AKNYYOK.. MoTpebHa e eaykaLyja 1 MoTvBaLmja Ha LienokynHoTo Hacenewue. KITYYHWU 350POBW: nenTaneH kapuec,

pu3VKk thakTopy, MpeBEHLMja.

Introduction

Dental caries is still a major oral health problem in
industrialized countries, affecting 60-90% of school-
children and the vast majority of adults'. The prevalence
of caries has increased steadily with the advance of civ-
ilization. The causes and mechanism for the formation of
dental caries are well known. Several factors influence
the formation of dental caries, including: diet, microor-
ganisms, saliva, age, gender and genetic predisposition.

Under the influence of acids produced by cariogenic
microorganisms in the dental plaque, when metabolizing
sugars from food and beverages, demineralization of the
enamel occurs. Demineralization counteracts the saliva
with its buffering capacity; it is also a mineral reservoir
that allows remineralization. These processes of dem-

ineralization and remineralization occur many times a
day. When demineralization prevails, caries develops.
The early manifestation of caries is in the form of a small
stain of demineralized enamel, most often hidden in the
fissures and pits of the teeth, or their approximate sur-
faces’.

When demineralization occurs frequently, and over-
comes remineralization over months, it leads to cavity
formation. The destruction of the enamel spreads to the
softer and more sensitive part of the tooth - dentine. The
weakened enamel without support is subjected to break-
ing, and gradually a cavity’ is formed. Untreated dental
caries causes pain, dental abscess, severe local and sys-
temic infections, and tooth loss*. It reduces quality of
life, limits activities at school, work and home, causing
millions of lost hours away from school and work every
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year, worldwide®. At the end of the last century, devel-
oped European countries and North America, having
perceived the problem, started implementing preventive
and prophylactic measures.

A decline in caries prevalence has been observed in
many developed countries as a result of public preven-
tive health measures, combined with lifestyle changes
and improved care for their own health. Developed
countries have put dental caries under control, which is
not the case with developing countries where caries is
still a major economic problem®.

Aim

The purpose of this study was to determine the cor-
relation between dental caries and lifestyle and habits. In
the realization of our work the following conditions
were observed among the respondents:

- Habits and oral hygiene situation

- Application of prophylaxis with fluoride at home
- Eating habits

- Habits to visit a dentist

- Dental health situation.

Table 1. DMF-Index Scores

Material and methods

The set goal was realized with the help of a question-
naire (children filled it with the help of parents) and den-
tal examination of the teeth. 134 respondents from both
sexes were included, aged 6 years onwards, who came to
the Emergency Dental Service at the Clinic "Jane
Sandanski" in Skopje, in the period from December 2018
until February 2019. For a more detailed interpretation of
the results, respondents were divided into 5 groups
depending on the age group: group 6-12 (43 respondents),
group 13-20 (15 respondents), group 21-30 (31 respon-
dents), group 31-50 (32 respondents) and a group over 51
(13 respondents). In total, we had 134 respondents.

The reviews were made in accordance with WHO
recommendations.

As parameters of the test we noted:

- Klein - Palmer index (DMF — index),

- OHI (Oral Hygiene Index) - according to the

Green-Vermillion method

Results

The results of the survey and clinical research are shown
in the following tables:

Permanent 6-12 13-20 21-30 31-50 Over 51 Total
teeth years years years years years
Carious teeth 41 65% | 104 | 58% | 203 | 49% | 134 | 31% 39 19% | 521 | 41%
Teeth with filling| 22 35% 53 30% | 167 | 41% | 190 | 44% 62 30% | 494 | 38$%
Extracted teeth 0 0% 21 12% | 41 10% | 105 | 25% | 106 | 51% | 273 | 21%
Total 63 178 411 429 207 1288
DMF-index 1.47 11.87 13.26 13.41 15.92 9.61
Table 2. OHI-Index values
6-12 13-20 21-30 31-50 Over 51 Total
Permanent teeth years years years years years
35 15 31 32 9 120
Total teeth surfaces 198 90 186 192 54 720
Points 350 141 296 267 76 1130
OHl-index 1.8 1.6 1.6 1.4 1.4 1.6
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Table 3. Oral hygiene maintenance

6-12

13-20

21-30

31-50

Over 51

Total
years years years years years
RESPONDENTS | 43 | % | 15 | % | 31 % | 32 | % | 13 | % | 134 | %
How often do you brush your teeth?
A | After every meal 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%
B icr:g'y inthemorn- | & | 4400 | 1 | 7% | 8 |26% | 8 |25% | 3 |23% | 26 | 19%
c |Onlyinthe 1M |26%| 0 [ 0% | 1 | 3% | 3 | 9% | 1 |8% | 16 | 12%
evening ° ° 0 ° ° °
D L”nghgv’;‘r?irr:‘g‘g 12 [28% | 10 | 67% | 15 |48% | 13 |41% | 7 |54% | 57 | 43%
E 5\‘/’;; Gy ™| 14 |33% | 4 |27% | 7 |23% | & [25% | 2 | 15% | 35 | 26%
How long do you brush your teeth?
1 Minute 25 |58% | 8 |53%| 11 |35%| 13 |41% | 4 |31% | 61 |46%
B |2-3 Minutes 15 |35% | 7 |47% | 16 [52% | 17 |53% | 9 |69% | 64 |48%
c kﬂci’zggstha” 3 3 7% | 0 | 0% | 4 |[13%] 2 |6%| 0 | 0% | 9 | 7%
Which additional tools for oral hygiene do you use?
A |1 Minute 1 2% | 1 | 7% | 7 |23%| 8 |[25%| 1 | 8% | 18 |13%
B |2-3 Minutes 0 [0% | 1 |7% ]| 0 [ 0% | 1 [3%]| 2 |15%| 4 | 3%
c kj’i:ggstha“ 3 0 | 0% | 6 |40%| 5 [16%| 4 [13%| 1 | 8% | 16 | 12%
D |Dental floss 42 |98% | 7 |47% | 20 |65% | 22 |69% | 9 |69% | 100 | 75%
Table 4. Fluor Prophylaxis values
6-12 13-20 21-30 31-50 Over 51 -
years years years years years
RESPONDENTS | 43 | % | 15 | % | 31 | % | 32 | % | 13 | % | 134 | %
Which fluoride supplements do you use?
A | pasade tooth 43 [100%| 15 |100%| 31 |100%| 32 |100%| 13 [100% | 134 |100%
B | Fldoride rich 0 [0% | 0 [0%| O [0%| O [0%| O |0%| O | 0%
C |Mouthwashwith | g | 0% | 6 |40%| 5 |[16% | 4 |13% | 1 | 8% | 16 |12%
D |Ensgarvamish 1 o 1 0% | 0 | 0% | O | 0% | O |0%| 0 |0% | 0 | 0%
E [ iemeri®® | 0 [ 0% | O | 0% | O [0%| 0 |0%| 0 0% | 0 | 0%
32 Macedonian Dental Review. ISSN 2545-4757, 2019; 42 (1-2): 30-38.




Table 5. Dietary habits values13

6-12 13-20 21-30 31-50 Over 51

Total
years years years years years

RESPONDENTS | 43 % 15 % 31 % 32 % 13 % | 134 | %

A | 2-3 18 | 42% 4 27% | 14 |45% | 19 | 59% 9 69% | 64 | 48%
3-5 25 | 58% | 11 |73% | 15 | 48% | 12 | 38% 4 31% | 67 | 50%
C | 6 or more 0 0% 0 0% 2 6% 1 3% 0 0% 3 2%

How often do you consume the following food products?
Fruit and fizzy drinks

A | Once a day 6 |14% | 5 [33% | 4 |13%| 4 |13%| 1 | 8% | 20 | 15%
B (';"aay”y times a 10 | 23% | 3 [20%| 5 [16%| 5 [16%| 0 | 0% | 23 |17%
C | Once a week 3 7% 0 0% 3 10% 1 3% 1 8% 8 6%

Many times a

7 16% | 6 |40% | 7 [|23% | 9 |28% 1 8% | 30 |22%
week

E | Rarely or never 17 [40% | 1 7% | 12 [39% | 13 [41% | 10 |77% | 53 | 40%

Cakes , chocolates

A | Once a day 12 | 28% | 3 | 20% 9 |29% | 6 19% | 2 15% | 32 | 24%

Manytimesa | 20 |a7% | 5 |33%| 4 |13%| 2 | 6% | 0 | 0% | 31 |23%

day
C | Once a week 1 2% | 2 |13%| 2 [ 6% | 5 [16%| 1 | 8% | 11 | 8%
p | Many times a 8 |19%| 5 [33%| 6 |19% | 15 |47% | 6 |46% | 40 |30%

week

E | Rarely or never 2 5% 0 0% | 10 |32% | 4 |13% | 4 |31%| 20 | 15%

Candies, lollipops

A | Once a day 0 0% 0 0% 0 0% 0 0% 1 8% 1 1%

Many times a

B 6 |[14%| O 0% 2 6% 1 3% 3 [28% | 12 | 9%

day
C | Once a week 1 2% | 2 [13%| 1 [ 3% | 0 | 0% | 0 | 0% | 4 | 3%
p | Many times a 8 |19%| 3 [20%| 3 [10%| 0 | 0% | 1 | 8% | 15 | 11%

week

E | Rarely or never 28 |65% | 10 | 67% | 25 |[81% | 31 |97% | 8 |62% | 102 | 76%
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Chips, snacks

A | Once a day 5 12% | O 0% 3 10% | 4 13% 1 8% 13 | 10%

Many times a

day 6 |[14%| 2 |13% | O 0% 1 3% 0 0% 9 7%

C | Once a week 3 7% 2 | 13%| 2 6% 5 |16%| O 0% | 12 | 9%

Many times a

16 | 37% 6 |40% | 10 | 32% 5 16% 1 8% 38 | 28%
week

E | Rarely or never 13 |30% | 5 |33% | 16 |52% | 17 |53% | 11 |85% | 62 | 46%

Table 6. Dentist visiting habit values

6-12 13-20 21-30 31-50 Over 51

RESPONDENTS years years years years years fotal

How often do you go to dentist?

A |Every 3 months 8 |19% | O 0% 4 |13% | 4 | 13% | O 0% | 16 | 12%

B |Every 6 months 1 2% 2 |13% | 2 6% 4 |13% | 1 8% | 10 | 7%

C [Once a year 1 2% 0 0% 3 |10% | 2 6% 2 | 15% | 8 6%

D |When needed 25 | 58% | 6 |40% | 4 |13%| 6 |[19% | 6 |46% | 47 | 35%

Only in case of a

pain 8 [19% | 7 |47% | 18 |58% | 16 | 50% | 4 |31% | 53 | 40%

If the answer of the previous question is D, what do you think the reason might be?

A |Fear 5 [12% | 5 |33% | 9 |[29% | 8 [25% | O | 0% | 27 | 20%

g || nancal 3 /7% | 2 [13%| 0 [ 0% | 1 [3% | 1 |8% | 7 | 5%
condition

g [Lackingofden- | o | ge | o 0% | 0 [0% | 1 [3% | 2 |15%| 3 | 2%

tal knowledge

D |Not enough time | O 0% 0 0% 9 |29% | 6 |19% | 1 8% | 16 | 12%
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DMF - INDEX

Table 1 shows the DMF-index score. In the first
group we got the DMF 1.47, of these carious teeth 65%,
teeth with fillings 35%, and extracted teeth 0%. In the
second group (13-20 years) we received a DMF 11.87,
of this caries 58%, teeth with fillings 30% and extract-
ed teeth 12%. In group 21-30 years we noted the DMF
was 13.26, from this carious teeth 49%, teeth with fill-
ings 41% and extracted teeth 10%. In group 31-50 years
we noted the value of DMF 13.41, of this 31% are car-
ious teeth, teeth with fillings 44% and extracted teeth
25%.

In the last group over 51 years we noted the DMF
was 15.92. Carious teeth were 19%, teeth with fillings
30% and extracted teeth 51%.

From the overall analysis of all respondents we
received the DMF was 9.61. Carious teeth were
observed in 41%, teeth with fillings in 38% and extract-
ed teeth in 21% of the cases.

OHI-INDEX

Table 2 shows the values of the OHI Index. We found
the highest value in the group 6-12 years, namely OHI
1.8, then in the groups 13-20 and 21-30 years, we estab-
lished the value of OHI index 1.6, and in the last two
groups, that is, the group 31-50 years and over 51 years,
the OHI index was 1.4. The total value of the index for
all respondents was OHI 1.6.

ORAL HYGIENE HABITS

Table 3 shows the results of the survey list for the
maintenance of oral hygiene.

When patients were asked how often they brushed
their teeth, none of the respondents from any group
gave a response that they were brushing them after each
meal. In group 6-12 years 33% (the largest percentage)
reported that they do not brush their teeth every day,
28% in the morning and in the evening, only 26% in the
evening and only 14% in the morning. In the other
groups, the largest percentage reported that they
brushed their teeth in the morning and in the evening, as
follows: in group 13-20 years in the morning and in the
evening 67%, do not brush every day 27% and 7% in
the morning only; in group 21-30 years in the morning
and in the evening 48%, in the morning only 26%, do
not brush every day 23% and only 3% brush in the
evening; in the group 31-50 years in the morning and in
the evening brush their teeth 41%, do not brush every
day 25%, the same percentage answered only in the
morning, and only in the evening 9%; in the group over
51 years in the morning and in the evening brush 54%,
in the morning only 23%, not every day 15% and only
in the evening 8%.

The total score is as follows: in the morning and in
the evening 43%, not every day 26%, only in the morn-
ing 19% and only in the evening 12%.

When asked how long they brushed their teeth, most
of the first two groups replied | minute, as follows: in
the group 6-12 years: 1 minute 58%, 2-3 minutes 35%,
longer than 3 minutes 7%; in the group of 13-20 years,
1 minute 53% and 2-3 minutes 47%.

In the other groups, the biggest percentage respond-
ed 2-3 minutes, as follows: in the group of 21-30 years:
2-3 minutes 52%, 1 minute 35%, longer than 3 minutes
13%; in the group 31-50 years: 2-3 minutes 53%, 1
minute 41%, longer than 3 minutes 6%; in the group
over 51 years: 2-3 minutes 69%, 1 minute 31%.

The total results are: 2-3 minutes 48%, 1 minute
46%, longer than 3 minutes 7%.

On the question which additional tools for oral
hygiene they use, the highest percentage in all groups
responded that they do not use additional tools. The
overall results are as follows: additional tools do not use
75%, dental floss use 13%, mouth rinse 12% and inter-
dental brushes 3%.

FLUOR PROPHYLAXIS

From the Fluor prophylaxis table 4, it is evident that
100% of the respondents answered that they use a tooth
paste with fluoride. Of the remaining fluoride supple-
ments, only fluoride mouth rinse was listed by 12% of
the subjects. No one uses fluoride tablets and fluoride
varnish and gels.

DIETARY HABITS

Table 5 presents the results for dietary habits. When
asked how many meals they have during the day, the
largest percentage of respondents in the first three
groups reported that they had 3-5 meals per day. In the
other two groups, most respondents reported having 2-3
meals a day. The overall result shows: 50% had 3-5
meals a day, 48% had 2-3 meals a day, and only 2% had
6 or more meals a day.

In terms of sweet food products, fruit and fizzy juices
are most commonly consumed by respondents in the
group of 13-20 years, as follows: 40% consume them
many times a week, 33% once a day, 20% more times a
day, and 7% respond rarely or never.

The total score of all groups shows: 40% rarely or
never, 22% more times a week, 17% more times a day,
15% once a day and 6% once a week.

Cakes and chocolates are most commonly consumed
by the respondents from the first two groups. The largest
percentage of them, 47% of the group 6-12 years and
33% of the group 13-20 years, answered several times a
day.
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The overall result is as follows: 30% more times a
week, 24% once a day, 23% more times a day, 15%
rarely or never and 8% once a week. The candies and lol-
lipops are more frequently consumed by the respondents
in the first and last group compared to the other groups.

However, in all groups, the largest percentage report-
ed that they are consuming rarely or never.

The total score shows: 76% rarely or never, 11%
more times a week, 9% many times a day, 3% once a
week and 1% once a day.

Chips and snacks are more likely consumed by the
respondents from the first two groups than others. Most
of them answered several times a week.

The total score shows: 46% rarely or never, 28%
many times a week, 10% once a day, 9% once a week
and 7% many times a day.

DENTIST VISITING HABIT

Table 6 shows the results from the Dentist visiting
habits. The first two groups of respondents visit the den-
tist more regularly, in both groups, most of them
responded that they go if needed (these are in the stage
of treating decayed teeth).

In the 6-12 year group, 58% go if needed, 19% every
3 months, and the same percentage answered only in
case of pain, 2% every 6 months and the same percent-
age answered once a year. In the group over 51, 46%
answered if needed, 31% in the case of pain, 15% once
a year and 8% at 6 months. In the other groups, most of
them responded that they go to the dentist only in case of
pain. In the group of 13-20 years, 47% go only in case of
pain, 40% when needed, and 13% at 6 months. In the
group of 21-30 years, 58% go only in case of pain, 13%
when needed and the same percentage answered at 3
months, 10% once a year and 6% at 6 months. In the 31-
50 age group, 50% they go only in case of pain, 19%
when needed, 13% every 3 months and the same per-
centage at 6 months, 6% once a year. The total score
shows: 40% only in case of pain, 35% when needed,
12% every 3 months, 7% every 6 months and 6% once a
year.

When we asked patients, who go to the dentist only
in case of pain (40%), what is the reason for this, half of
them (20%) answered that the cause is fear, 12% stated
the reason not having enough time, 5% answered finan-
cial situation and 2% answered lack of dental knowl-
edge.

Discussion

In this study, we obtained a statistically significant
difference in the values of the DMF Index between the
group 6-12 years (DMF 1.47) and the remaining groups:

group 13-20 years (DMF 11.87), group 21-30 years
(DMF 13.26), group 31-50 years (DMF 13.41) and a
group over 51 years (DMF 15.92). We can notice that
with the age the value of the DMF index increases. The
D (decay) component of the DMF index is dominant in
the respondents up to 30 years, the F (filling) component
is dominant in the respondents from 31-50 years, while
in the group over 51, the E (extraction) component is in
the lead. These results are similar to a study involving 26
countries around the world, which studied the differ-
ences in the caries level between 12-year-olds and 35-44
year-old people. Much higher levels of caries occurred
in adults than in children in all 26 countries. Whereas the
DMFT in 18 of the 26 countries had levels below 1.5 at
12 years of age, 14 of those with such low scores for
children had DMFT levels above 10 at 35-44 years’.

By the respondents from 6-12 years of age we
received the DMF 1.47 with no extracted permanent
teeth, which is really encouraging data. However, we
received disappointing results from the questionnaire
and from the examination of oral hygiene (OHI 1.8).

FDI (World Dental Association) recommends brush-
ing the teeth 2 times a day®. In our study, as many as 72%
of children in this group do not brush frequently enough,
with a high proportion of those who replied that they do
not brush every day which is 33%.

FDI recommends that the duration of brushing
should be 2-3 minutes®.

Most of the respondents in this group or 58% report-
ed that they brush their teeth for 1 minute.

Most of them (98%) do not use additional oral
hygiene tools, and no one has stated that they use any
fluoride supplements at home, except toothpaste.

From the results about the dietary habits we can see
that they often consume cakes and chocolates, and 47%
of them consume them many times a day.

The data obtained for the oral hygiene and dietary
habits are correlated with the high value of the OHI -
index.

Regarding to how often they go to the dentist, 58%
responded if needed (in the process of treating the
decayed teeth), which can be taken as a positive result.

Compared with the habits of these respondents, we
received a low value on the DMF index. This group of
children is included in the Strategy for prevention of oral
diseases in children from 0-14 years, introduced in our
country in 2008. This strategy, besides educational pro-
grams in kindergartens and schools, include obligatory
regular dental examinations, sealants for permanent
teeth and local fluoride supplements®. In the future, if
bad habits are not eradicated, we can expect a significant
increase in the value of the DMF index, since we do not
protect the proximal surfaces of the teeth with sealants.
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The results that we have obtained in the group of 13-
20 years were DMF 11.87 and OHI 1.6. Although a
rather large percentage (67%) answered that they brush
their teeth in the morning and in the evening, this does
not support the high values of the OHI and the DMF
index, which can be partly due to the short duration of
the brushing, i.e. 53% answered 1 minute. The dental
floss as additional tool for oral hygiene that removes the
plaque from the proximal surfaces of the teeth is used by
only 7%. Observational studies have shown that individ-
uals using dental floss have lower levels of caries and
gingival inflammation’.

Recently, additional tools for oral hygiene such as
mouth rinses that contain fluoride have been implement-
ed and 40% of the patients reported that they use them.

This group stands out from the rest with frequent
consumption of juices. In one study, the association of
the frequency of consuming sweetened drinks with cari-
ous growth was investigated in adults over a period of 4
years. It has been proven that adults drinking sweetened
drinks 1-2 times and 3 or more times a day, had respec-
tively 31% and 33% greater net DMFT increments than
those not drinking any sweetened drinks". A typical
example of the strong cariogenic potential of the sweet-
ened drinks is the occurrence of baby bottle caries by
children fed with a baby bottle®.

Concerning to how often they go to a dentist, as
many as 47% answered only in case of pain, most of
them explained that the main reason for that is fear. This
data is in favor of the high value of the DMF-Index.

The results of the survey list for groups 21-30 years
and 31-50 years show a great similarity. A great similar-
ity is also perceived in the values of the DMF and OHI
index in these groups (group 21-30 years — DMF 13.26
and OHI 1,6, group 31-50 years — DMF 13,41 and OHI
1,4). About half of the respondents maintain oral
hygiene regularly, the percentage of those who use addi-
tional tools for oral hygiene is small. Dental floss, as
widely recommended tool for removing dental plaque
from the proximal tooth surfaces', is used by 23% of the
group 21-30 years and 25% of the group 31-50 years.

Regarding the diet, we noted that cariogenic foods
are used less often in these two groups compared to the
previous two groups.

Regarding the habit of visiting a dentist, in these two
groups, in comparison with the rest, we received the
highest percentages with the answer that they go only in
case of pain, and the fear and lack of time are almost
equally mentioned as the reason for this. This goes in
favor of the high value of the DMF - Index. We noted
that with the rapid pace of living, work and family obli-
gations, people have less time to visit a dentist, which
significantly affects their oral health. Many of them do

not attach great importance to dental health; young peo-
ple are easily opting for extraction.

On the other hand, dental anxiety proved to be an
important indicator of poor dental and periodontal sta-
tus'2. The prevention of pain and discomfort combined
with the correct psychological attitude of the dental team
to the patient is the basis for success in overcoming
fear".

From the survey list in the group over 51 we noticed
that the respondents are conducting regular oral hygiene,
very few of them use additional tools for oral hygiene.
The respondents in this group appear as the most com-
mon consumers of candy compared to the rest. Salivary
flow is often diminished in this population and by taking
candies; they try to relieve the feeling of dry mouth.
Chronic periodontitis often present in this population
leads to stripping of the teeth roots, and increased mobil-
ity. The teeth mobility, as well as their reduced number
is the reason for consuming soft foods. This is the reason
for frequent occurrence of cervical caries and root caries
of the tooth'.

With this study we once again proved that caries is a
multifactorial disease that commonly affects people of
all ages, throughout their lifetimes, which through inter-
acting with food, dental plaque and microorganisms over
a long period of time leads to an irreversible destruction
of the hard tooth substance".

Conclusion

Health education and motivation of the entire population
is needed (pregnant women, young children, pre-school
children, school children, adults, parents, educators, and
teachers).

Only in this way we can expect an improvement in oral
health.
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DENTAL EDUCATION IN THE PROMOTION OF ORAL
HEALTH AMONG TWELVE-YEAR-OLDS
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Abstract

Dental education is a special discipline whose planning, programming and performing covers all professional health persons and services as well as educational and
pedagogical persons, orienting all their activities towards the individual and the community in order to motivate and transform them in the role of active participants in
keeping and improving their own personal health. The aim of our study is to enhance the positive forms of health behavior and promote oral health as an undivided
segment of health as a whole to children at the age of twelve; to develop motivation for protecting oral health with timely recognition of risk factors for development of
oral diseases and correction of bad habits and attitudes of children at the age of twelve. For realizing the given aim we followed 80 respondents from both genders, at
the age of twelve, with different hygiene-dietetic regimes, all pupils in the primary school “Nikola Vapcarov” — Skopje. Respondents had good general and oral health,
with exclusion of dental caries. The study was realized in three phases, whereof, the first phase was realized during the conducted dental education of all respondents,
the second phase one month after the dental education, and the third one three months after the conducted dental education. The condition of dental health in all
respondents in our study is shown through DMF index values whose average was 7.05. There was a significant differences between oral hygiene index values in all
pupils between the first and the second phase, between the second and the third phase of the research, as well as in values of the OHI index during the implementa-
tion of education and three months after that. Key words: Promotion of oral health, dental education, twelve-year old children, dental status.

AncTtpakT

CromatonoLuKkaTa efykauyja npeTcTayBa nocebHa AnCUMnIMHa BO Y1e NnaHupatbe, Nporpamupate, U U3BeayBatbe yYeCcTByBaaT CUTE 3ApaBCTBEHM CTPYYHU NuLa
11 CRyX6u, HacTaBHW W NeJaroLUKV NnLa, Haco4yBajkv 1 CUTe aKTMBHOCTY KOH NOEAMHELIOT Y 3aeAHMLaTa Aa v MOTMBMpaaT 1 Aa rv TpaHcopmupaar Bo ynorata Ha
aKTVBHM YYECHMLM BO 3a4YBYBaHETO M YHANPEeAyBakeTO Ha CONCTBEHOTO 3apasje. Lien Ha Hawara cTyanja e 4a nocTurHeMe yHanpesyBarbe Ha No3uTUBHUTE hopMm
Ha 3ApaBCTBEHO OAHECYBAtbE 1 MPOMOLja Ha 0PaHOTO 3ApaBje Kako HEAENWB CETMEHT Ha 3APaBJeTo BO LieNvHa Kaj Aelia Ha BaHaeceTroauLIHa BO3pacT; pa3soj Ha
MOTTU™BaTLMjaTa 3a 3alTuTaTa Ha OpanHoTO 3paBje Co GnaroBpemMeHo Npeno3HaBakbe Ha (hakTopuTe Ha pUaKK 3a pa3soj Ha OpanHuTe 3abonyBatba 1 KopekLyja
Ha oLMTE HaBWKW 1 CTABOBM Kaj AeLla Ha JBaHAeceTroauLiHa Bo3pacT. 3a peanuaaluja Ha nocTaBeHara Len 6ea npocrenenu 80 ucnutanmum of obata nona, Ha
BO3pacT 0 12 rofiHu, Co pa3nnyeH XUrEeHO-AMETETCKA PEXMM, YYEHWLM BO OCHOBHOTO yuunuiiTe “Hukona Banuapos” - Ckonje. McnutaHuumTe ce co 3a4yBaHo
OMLUTO W OparnHo 3apasje, CO UCKIY4YOK Ha AEHTanHMoT kapuec. CTyaujata ce peanusupalue BO Tpu ¢hasu, mpu wWTo, npeata asa belwe peanuavpaHa npeg
CMpoBe/jeHaTa CTOMATOMNOLLIKa eyKkaLja Ha CUTe UCTUTaHuLK, BTopaTa (hasa efeH Mecel| No cTomaTonoLLkaTa eaykauvja, U TpeTata dasa belue peanuanpaHa Tpu
MeceLy Mo CrpoBefieHaTa CTOMaTonowka eaykalmja, npu Wro 6ea AeTepMuHMpaHn BpeaHocTTe Ha pH Ha nnyHkata, OXW WHAEKCOT, MHAEKCOT Ha MMHrMBanHa
MH(bnamaumja 1 MHAEKCOT Ha ruHrmBoparvja u betwe peructpupa KEM nHaekcot. Coctojbata Ha AEHTANHOTO 3apaBje Kaj cuTe UCMMTaHWLY BO Hallata cTyauja e
npukaxaHa npexy BpeaHocTuTe Ha KEN nHaekcoT unja cpenHa BpeaHoCT u3Hecysa 7,05. CurhundnkaHTHa e pasnukata Mery BpeaHocTute Ha OXW nHaekcot kaj cute
yyeHuuy mery npeaTta W BTopata (hasa, Mery BTopaTa M TpeTata (asa Ha UCTpaxyBareTo, kako U Ha BpenHocTuTe Ha OXW MHAEKCOT Mpef OApKyBaHETO Ha
efykaupjata 1 Tpu MeceLy nocne Toa. Kny4su 36oposu: Mpomouyja Ha OpanHoTo 3paBje, CTOMATONOLIKA efyKaLvja, ABaHAECETIOANLIHM AeLa, AEHTaNEeH CTaTyC.

Introduction

It is a fact that health has been a case of interest and
interpretation of experts in different scientific disciplines
for many years, giving its universal value, it is still, as a
whole and in very respectful level can be discussed only
from a medical and biological point of view. Nourishing

health has always been a significant duty of each individ-
ual and society. In the past, health was seen only from the
diseases aspect, and questions regarding maintaining
health were reviewed only in the sphere of health protec-
tion. Promotion of health represents a concept in which
health is created through political and social processes to
reach social, mental and physical well-being of all people.
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Teeth diseases and other tissues in the oral medium,
such as: dental caries, parandotopathy, orthodontia anom-
alies, malign and hereditary diseases belong to the group
of chronic diseases, representing a great health problem
with expressed social aspects. Widespread dental caries,
parandotopathy and orthodontia anomalies give the char-
acteristics of pandemic diseases. Of those, dental caries
represents a special health problem, because it is shown
very early, but spreads very quickly, covering more and
more new people, new teeth, causing heavy complica-
tions, which leads to complete or incomplete loss of teeth
with all present consequences from that loss.'

The World Health Organization (WHO) defines health
education as an active process of learning and empower-
ment of individuals and the public in applying the
acquired knowledge for health.* Dental health education
represents special a discipline in which planning, pro-
gramming, organizing and performing are covered by all
professional health persons and services, educational and
pedagogical persons, orienting all the activities towards
the individual and the community in order to motivate and
transform them in the role of active participants in keep-
ing and improving their oral health .

In Scandinavian countries, the postulates of the World
Health Organization (WHO) are reached and achieve the
values of the average caries index of 1.5 in children of
twelve years of age.** Also, in Denmark the value of this
index is 0.8, in Norway 1.6, while in twelve-year old chil-
dren in Portugal it is 1.5.°

Prevention programs which also involve the educa-
tional staff in teaching the importance and improvement
of oral health in Poland, during a period of five years,
resulted in decreasing the average caries index from 4.2
to 3.8. Wierzbicka M. et al.”

National research made in Italy by Campus G. et al.*
during the period between 2004 and 2005, in twelve-year-
old children showed values of average caries index of
1.09, with statistical siginifcant differences among chil-
dren of different genders, and that in girls it was 1.20
while in boys 0.99.

Well organized prevention programs realized through
regular and correct brushing of teeth with a toothpaste for
everyday maintenance of oral hygiene which contain flu-
orides, implementing oral education, and conducting
organized watering fissures and yolks of lateral teeth, in
Slovenia,® contributed to decreased values of average
caries index from 5.1 in 1987 to 1.8 in 1998 in twelve-
year-old children and from 10.2 to 4.3 in fifteen-year old
children.

The last data are from 2009 by the Clinic for child’s
and preventive dentistry and the Faculty of Dentistry in
Belgrade, with the intention to be used in designing a den-
tal preventive program in the Republic of Serbia.** The

results showed that in twelve-year old children, the aver-
age caries index was 2.8 while in fifteen-year old children
it was 5.6.

The study of Knezevic R. et al.” indicates the suc-
cessfulness of the preventive program conducted within
three years, reaching an improvement of oral health in
children. The preventive program started 2005, when the
structure of the parandotosis index in respondents for
healthy teeth was 75%, teeth with caries 18% and sealed
teeth 7%, the average OHI index was 1.60%. Three years
later, = in the same pupils the structure of the KEP index
for healthy teeth was 81%, teeth with caries 10%, sealed
teeth 8%, and the average OHI index was 0,95%.

Sheiham A." indicates significantly lower indices of
gingival inflammation and gingival virus, as well as an
OHI index, in all respondents who brushed with fluoride
toothpaste under supervision in relation to respondents
who brushed under supervision, but with non-fluoride
toothpaste; compared to respondents who brushed without
supervision with fluoride toothpaste.

The aim of our study is to improve positive forms of
health behavior and to promote oral health as an undivid-
ed segment of health as a whole in children at the age of
twelve; to develop their motivation for protecting oral
health with timely recognition of risk factors for develop-
ment of oral diseases and correction of bad habits and atti-
tudes in twelve-year-old children.

To realize the given aims, the study followed and
determined: the values of the KEP index in all respon-
dents; the structure of the KEP index; the values of KIO —
general caries frequency; the values of the OHI index,
before implementing dental education in the first phase;
one month (II phase) and three months after the realized
education (III phase) and its comparison and to the imple-
mented questionnaire.

Material and methods

For realizing the given aim we followed 80 respon-
dents from both genders, at the age of twelve, with differ-
ent hygiene-dietetic regimes, all pupils from the primary
school “Nikola Vapcarov”” — Skopje. Respondents had a
good general and oral health, with exclusion of dental
caries. The study was realized in three phases, whereof,
the first phase was realized during the conducted dental
education of all respondents, the second phase one month
after the dental education, and the third phase three
months after the conducted dental education, when we
determined the values of the DMF index (Klein-Palmer-
system), the Structure of the DMF index, the values of
KIO — General caries frequency, the values of the OHI
index (method of Greene —Vermillion), implemented ques-
tionnaire.
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For statistical processing of the obtained data we
applied software EXCEL 2007, SPSS version 12 and
STATISTIKA version 7.

Results

Dental education in our study was conducted in the
first phase of the research, after dental examination of
each child, with the help of a power point presentation and
an individual demonstration. Dental education was real-
ized in order to provide the students with the necessary
information for maintaining oral hygiene, applying fluo-
ride and establishing a proper dictary regime, as well as
motivating them to take an active part in preventing the
onset of diseases in the oral medium. The state of dental
health is shown through the values of the DMF index, in
all respondents, of both genders (Table 1.). The average
value of the DMF index is X = 7.05, with minimum values
0f 0.00 and a maximum of 14.0. Regarding the gender, the
values of the DMF Index amounted to 6.9 in male and 7.2
in female respondents.

Table 1. Mean values of the DMF index in all respondents

Numberof | x+o6 | 1o :
min | max
respondents | (total) M/F
8o 7.05 6.9/7.2 0.00 14.0

In the twelve year old students, of the total DMF
(7.05), the biggest percentage, 75.8%, were cariogenic,
unwashed teeth, and much more in males (81.9%) than in
females (69%). Extracted teeth were represented by 3.9%,
i.e. 3.19% in males and 4.6% in females, while compared
to restored teeth; they were represented with 20.2%,
14.8% in males and 25.5% in females (Table 2./Graph 1.).

The prevalence of dental caries in permanent teeth
among our respondents expressed through the CIP index
or the general caries frequency is 98.75%, as shown in
Chart 2.

The median values of the Oral Hygiene Index (OHI)
among all our respondents in all phases of the research are
shown in Table 3. It can be noted that in the first phase of
the research it is the highest at 1.72 + 0.58, with registered
minimum values of 0.66 and maximum of 3.00. After the
conducted dental education, in the second phase of the
survey, the mean value of the OHI index decreased to 1.36
+ 0.46, with minimum values of 0.33 and maximum of
2.33 and a similar value in the period of three months after
the conducted dental education at 0.94 £ 0.62, with a min-
imum value of 0.0 and a maximum value of 2.0 (Table 3.)

Table 2. Structure of the DMF Index

Structure
of DMF M F TOTAL
D - decay 81.9 % 69.8 % 75.8 %
E - extraction 3.19 % 4.6 % 3.9%
F - filling 14.8 % 25.5% 20.2 %
Total 100% 100% 100%
Structure of DMF
Decay
m filling
B Extraction ‘
— -

Chart 1. Structure of the DMF

M no caries,
1.25%

= general
caries

|
Chart 2. Values of the KIO index

Table 3. Average values of the OHI index in all phases of
the research

\(/)a:-llll;es resr:)?).n?ifets 1*0 Min i Max
OHI 1 80 1.72+£0.58 | 0.66 3.0
OHI 2 80 1.36 £+ 0.46 | 0.33 2.33
OHI 3 80 0.94 + 0.62 0.0 2.0

The relationships between the average values of the
Oral Hygiene Index among all respondents in the three
phases of the study, shown through the Student's "t" test
for dependent samples, indicate a significant difference
between the values of the OHI index among all students
between the first and second stages, between the second
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Table 4. Correlation between the OHI values in the three phases of the ANOVA test

ANOVA test about OHI
. SS] df MS df MS
Variable Effect Effect Effect Error Error Error ? o
OHI 123 24.40396 2 12.20198 74.39049 237 0.313884 38.87418 0.000000

Table 5. Correlation between the values of the OHI index
for all respondents in the three phases of the research

OHI Lo z ‘" P
OHI1-OHI 2| 0.36 0.34 9.37 | <0.01
OHI1-OHI3| 0.78 0.59 117 | <0.01
OHI2-OHI3| 041 0.56 6.61 | <0.01

and third stages of the research, as well as the values of the
OHI index before the education and three months after,
there is a significant difference (p <0.01) (Table 4. and 5.).
These results speak for the improvement of oral hygiene
among our respondents after the dental education. With
the ANOVA test for OXI, the index shows a statistical sig-
nificance of improved oral hygiene in children who fol-
lowed the educational hour (f = 38.87, p<0.01).

From the total number of questionnaires or 8 in num-
ber, we could statistically process only 5, which we com-
pared statistically in respct of the gender of students. The
highest percentage of children in our study, for the first
time, visited a dentist at the age of six, 57%, then 28% vis-
ited the dentist for the first time at the age of five, while
for the first time 15% of the examinees visited the dentist
at the age of seven years (Table 6.).

In the three examined groups, the respondents visit
their dentist more than once annually - 58.8%, 50% of the

Table 6. Distribution of respondents by age from the first
visit to the dentist

First visit res';‘;'nzfets M F | Total
5 year old 80 21.9 358 | 28 %
6 year old 80 60.9 512 | 57 %
7 year old 80 17 128 | 15%

male and 67.5% of the girls. Once a year responded25%,
twice a year a total of 12.5% and never visited a dentist, a
total of 3.8% of the respondents (Table 7.). The statistical
analysis of values with the Mann-Whitney test (Z = 0.5
p>0.05), as well as with the test of Kolmogorov-Smirnov
(0.44) does not show the existence of a statistic signifi-
cance.

Table 7. Distribution of respondents from the three groups
according to the frequency of visiting a dentist

Visits S
to the dentist Lzl
M/ % F/%
Once a year 30 20 25
Twice a year 12.5 12.5 12.5
More times 50 67.5 58.8
Never 7.5 0 3.8
Total 40/100 | 40/100 | 80/100

In the three groups of examinees, pupils performed
teeth brushing twice a day (62.5%, with the same per-
centages in both sexes), followed by after each meal
(28.8%, 22.5% of the boys and 35% of the girls), while
brushing teeth once a day was practiced by 8.8%, 15% of
boys and 2.5% of girls (Table 8.).

The statistical analysis of the values of the teeth brush-
ing frequency with the Mann-Whitney test showed 90%
significance (Z = -1.8 p<0.10), and the Kolmogorov-
Smirnov test (0.55) did not show the existence of a static
significance.

The largest percentage of respondents in our study are
changing their toothbrush every three months (81.3%,
87.5% males and 75% females), 7.5% every six months
(10% of boys and 5% of girls), while 10 % of respondents
change the toothbrush once a year (2.5% boys and 17.5%
girls). It is interesting to point out that 1.3% of all respon-
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Table 8. Distribution of respondents by sex of the three
groups according to the frequency of teeth brushing by

gender
Gender
Tooth brushing Total
M/ % F /1%
Once a day 15 25 8.8
Twice a day 62.5 62.5 62.5
After each meal 22.5 35 28.8
Total 40/100 | 40/100 | 80/100

Table 9. Distribution of respondents by gender according
to changing toothbrushes

Changing G
the brush Total
€ brus M/ % Fl/%
Every 3 months 87.5 75 81.3
Every 6 months 10 5 7.5
Once a year 25 17.5 10
Never 0 2.5 1.3
Total 40/100 | 40/100 | 80/100

Table 10. Distribution of examinees from the three groups

according to the use of dental hygiene means

Gender
Dental devices Total
M/ % F /%

Dental floss 10 17.5 13.8
Refreshing liquid 30 42.5 36.3
Interdental brush 0 5 2.5
None of the listed 60 35 47.5

Total 40/ 100 40/ 100 80/100

dents reported that they do not change the toothbrush at all

(Table 9).

Educating how to brush your teeth (Tab.8) and tips
regarding more frequent changes of the toothbrushes
(Tab.9) have proved statistically nonexistent with
Kolmogorov-Smirnov (0.78), but with Mann-Whitney
showed a significance of 90% (Z = -1.6, p<0.10).

In the largest proportion of the three examined groups,
the respondents do not use any of the additional means of
maintaining teeth hygiene (47.5%, 60% boys and 35%
girls), followed by a rinse water 36.3%, of which 30%
boys and 42.5% girls. Dental floss is used by 13.8% of the
respondents, 10% by boys and 17.5% by girls. Interdental
brush is used by 2.5% of the examinees (Table 10).The
percentage difference registered between the modalities of
the use of additional means of teeth hygiene among the
examinees of both sexes, with the Mann - Whitney test,
the significance of the education was statistically signifi-
cant for 95% (Z = -2.01, p<0.05).

Discussion

Health education, as part of the promotion of oral
health, contributes to a better understanding of the impor-
tance of oral health and helps develop specific skills,
enabling the application of behavior from risk to health-
improving. Its application is of particular importance to
schoolchildren because of the early development of
behavior that has a long-term impact on oral health and is
difficult to change later in life.

The state of dental health among all respondents in our
study is shown through the values of the CEP index with
an average value of 7.05, with minimum values of 0.00
and a maximum of 14.0. Of the total CEP (7.05), the
largest percentage, 75.8%, were caries, unwashed teeth,
and much more in males (81.9%) than females (69%).
Extracted teeth were represented by 3.9%, 3.19% in
males and 4.6% in females, while compared to restored
teeth, they were represented with 20.2%, 14.8% for males
and 25.5% for females - children.

Davidovic, V. et al.' examined the state of dental
health in twelve children from Foca, Cainice and
Kalinovich, and found that only 4% of children had
healthy teeth, the lowest value of KEP was 1, and was
observed in 2.2% of children, while the highest value of
the CEP index was 21 and was registered in 0.2% of chil-
dren. In 16.4% of children, the most frequent value of the
CEP index was 4. The overall prevalence of dental caries
was 50.3%, while in girls the values of the CEP index
were higher than for boys (p <0.05).

Rajic Z. et al.” in their epidemiological study provide
data on the values of the CEP index in twelve year olds
over a longer period of time (1968, 1973, 1980, 1990/1
and 1999), starting in 1968, when the PEP index was 7.0
and in 1991 it fell to a value of 2.6. However, in 1999, the
value of the CEP Index rose to 3.5 as a result of the war in
Croatia and the reorganization of the health care system in
this period, considered as an authority in this study.

Results on the oral status of 12-year-old children in
Cambodia, obtained in the research by Teng O. et al.”
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showed a mean value of the CEP index of 2.33, of which
unsanitary teeth had 2.31%, extracted teeth 0.01% and
sealed teeth 0.01%. The children from the school with
good cooperation had less significance at the mean of the
CEP 1.62 as opposed to the school with moderate to low
cooperation CPI 2.67.

According to the study of Gladwell G. et al."* which
was implemented in two different cities in Kenya, there
was a significantly high caries prevalence of 37.5% in
Nairobi West District children, with regard to caries
prevalence of children in the city of Mathira West District
(24.0%). The values of the CEP index in the first city were
0.76 + 1.2 while in the Mathira West District values of
0.36 = 0.7 were recorded.

The respondents in our study were recommended to
brush their teeth at least twice during the day, in the morn-
ing and in the evening. At the same time, they were edu-
cated on the proper way of maintaining oral hygiene. The
median values of the Oral Hygiene Index (OHI) among all
our respondents were followed in the three phases of the
trial. It was noted that in the first phase of the research it
was the highest at 1.72 £ 0.58, with registered minimum
values of 0.66 and a maximum of 3.00. After the conduct-
ed dental education, in the second phase of the survey, the
mean value of the OHI index decreased and it was 1.36 +
0.46, with minimum values of 0.33 and maximum of 2.33
and a similar value in the period of three months after the
conducted dental education 0.94 + 0.62, with a minimum
value of 0.0 and a maximum of 2.0.

Natasa I. J. et al.” investigated the degree of oral
hygiene, through the values of the OHI index and caries
prevalence in children with special needs in a group of
healthy children in Croatia. The values of the OHI-S
index ranged from 3.8-4.53 in children with special
needs and 2.73-2.84 in the group of healthy children. In
general, the results in this study speak of a significantly
low level of oral hygiene and a very high prevalence of
dental caries in both groups of children, which, in turn,
imposes the need for reorganization and improvement of
preventive dental care, especially for children with spe-
cial needs in Croatia.

In his study Yee R. et al.'* examined the degree of oral
hygiene among 12-13 and 15 year olds in urban, rural
towns and rural villages in Nepal. Among 12-13 year old
school-age children living in urban towns, the mean value
of the OHI index was 0.98 compared to the children from
rural towns where it was 1.34 and the values of the OHI
index of 1.44 in children from rural areas - villages.
Statistical processing of values indicates the significance
of differences in the OHI index values in the three exam-
ined groups of children.

For children at the age of 15, in urban towns the OHI
index was 1.00 compared to children in rural towns where

it was 1.37 and 1.43 for children from rural areas - vil-
lages. Analysis of the results in this research in respect of
children's oral hygiene showed that the children of urban
schools had the lowest results compared to children from
rural towns and rural villages. When comparing the medi-
an values of the OHI Index and the CEP Index, an inverse
relationship was observed between the degree of oral
hygiene and the presence of dental caries.

The relationships between the average values of the
Oral Hygiene Index of all respondents in the three phases
of our research, shown through the Student's "t" test for
dependent samples, indicate a significant difference
between the values of the OHI index among all students
between the first and the second stage, between the sec-
ond and the third stage of the research, as well as the val-
ues of the OHI index before the education and three
months after, there is a significant difference. These
results speak for the improvement of oral hygiene among
our respondents after the dental education.

According to the study by Rivera M. C. A.", dental
caries and gingivitis are the most prevalent diseases in
Chile. The purpose of their examination was to evaluate
oral health in children aged 4 and 5 in Peralillo, Chile
before the start of the oral health program, between
November, 2010 and February 2011. Clinical trials con-
sisted of recording the presence of dental caries through
the values of the CEP index and determining oral hygiene
through the values of the OHI index (simplified method)
and the presence or absence of gingivitis. Dental caries
was found in 49.2% of children, with a mean of the CEP
index of 2.4. Gingivitis was found in 9.2% of children,
with mean OHI index in all children of 1.4. The analysis
of the results obtained in this study, in conclusion, impos-
es the need for promotion and education for oral health, as
well as increasing the resources for reducing the preva-
lence of oral diseases in the future. These results are in
line with the results obtained in our Valuation Index of
Oral Hygiene Index. The mean values of the Oral Hygiene
Index (OHI) among all the respondents in our research
were 1.72 £ 0.58, in the first phase before the realization
of dental education, 1.36 = 0.46 in the second phase of the
research, 0.94 + 0.62, in the period of three months of the
conducted dental education.

The highest percentage of children in our study visit-
ed a dentist for the first time at the age of six, i.e. 57%
(males 60.9% and females 51.2%), 28% visited the dentist
for the first time at the age of five (21.9% and 35.8%
female), and 15% of respondents visited the dentist for the
first time at seven years, (male 17% and female 12.8%).
In the three examined groups, the respondents visit their
dentist more than once annually - 58.8%, 50% male and
67.5% female. About 25% visit the dentist once a year
(30% male and 20% female), twice a year, a total of
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12.5% (12, 5% representation in both sexes) and never
visited a dentist by total of 3.8% (7.5% boys and 0% girls)
of the respondents.

The statistical analysis of the values with the Mann-
Whitney test, as well as with the Kolmogorov-Smirnov
test does not show the existence of a static significance.
Our results are consistent with the results of the study by
Obradovi¢ M. et al." who examined 12-year-old children
from urban and rural areas of Banja Luka, regarding the
first visit to the dentist and the frequency of visits. The
results of the survey questions showed that in the urban
environment, 27% of the children under 4 years of age
visited the dentist for the first time, 47% of children aged
4-6 years, 23.5% at enrollment in school, and 1.9% never
visited a dentist. Of children from rural areas, 11.4% vis-
ited a dentist with less than 4 years for the first time,
34.8% at the age of 4 - 6, 48.4% at enrollment in school
and never 5.4%.

Regarding the frequency of visits to the dentist results
in the study of Obradovi¢ M. et al.", show that 11.9% of
urban children visit the dentist every three months, every
6 months 5.8%, once a year 3.5%, when needed without
any schedule 65.3%, when they have toothache 11.9%
and never 1.6 %. Children from rural areas also frequent-
ly or 51.1% visit the dentist when needed, 10.3% of chil-
dren visit the dentist every 3 months, 2.2% every 6
months, 4.3% once a year, 25.5% when they have a
toothache and 6.5% never.

Tooth brushing should be carried out regularly and
correctly. The old rule is that oral hygiene should be car-
ried out after each meal; however, if patients do not have
the opportunity, it is recommended this to be carried out
twice during the day, in the morning and in the evening.
Patients with compromised oral health need to brush their
teeth more often.

In the majority of cases, in the three examined groups,
the examinees brushed their teeth twice a day (62.5%,
with the same percentages in both sexes), followed by
28.8% after each meal, 22.5% of boys and 35% of girls,
while 8.8.% brush their teeth once a day, 15% of boys and
2.5% of girls. The percentage difference registered
between the modes of the frequency of teeth brushing
between the three groups is statistically non-significant.

The highest percentage of the respondents in our study
which is 81.3%, change the toothbrush every three
months (87.5% male and 75% females), 7.5% every six
months (10% of boys and 5% of girls), while 10% of
respondents change the toothbrush once a year (2.5%
boys and 17.5% girls). It is interesting to point out that
1.3% of all respondents reported that they do not change
the toothbrush at all.

The results in our study are inconsistent with the
research of Bekirogllu N. et al.”, conducted in Turkey,

whose results indicate that the majority of the respon-
dents, 38.8% change the toothbrush twice a year, 11.5%
of the children change the brush once a year and 25.9%
of the respondents change the toothbrush three times a
year.

According to a study by Mwakatobe AJ et al.”’, con-
ducted in 12-year-olds from Tanzania, 91.2% of children
brushed teeth regularly, 71.9% used toothpaste, and most
children consume sugars and beverages more at home
(64.5%) than in school (35.5%). 76.1% of children have
never visited a dentist. The CEP index among the subjects
in this study was 0.76, and it was significantly more in
female (0.84) than in male children (0.64).

The largest percentage or 47.5% in the three examined
groups, do not use any additional means for maintaining
hygiene of the teeth (60% boys and 35% girls), followed
by a rinse water by 36.3%, of which 30% boys and 42.5
% girls. Dental floss is used by 13.8% of the respondents,
10% of boys and 17.5% of girls. Interdental brush is used
by 2.5% of the examinees. The percentage difference reg-
istered between the modalities of the use of additional
means of teeth hygiene among the examinees of both
sexes, with the Mann - Whitney test indicates a statistical
significance.

Conclusion

The results of this study demonstrated the importance
of the promotion of oral health in twelve year olds with
the help of dental education and the individual demon-
stration for maintaining oral hygiene. Oral health has a
primary importance in the preservation of general health,
functioning and life of people overall. This condition can
be improved and sustained in a very economical way, with
the advantage of giving treatment prevention, motivating
individuals to act in the direction of preserving and pro-
moting their own and the oral health of their children.

Reference

1. Davidovi¢ B, Ivanovi¢ M, Jankovi¢ S. Dental Health Estimation
for Children Age Twelve and Fifteen. Serbian Dental Journal
2012; 59 (1): 35-43

2. Kwan S, Petersen P, Pine C and Borutta A. Health-promoting
schools: an opportunity for oral health promotion. Bulletin of the
World Health Organization. 2005; 83 (9): 677-685.

3. Vargas CM, Crall JJ, Schneider DA. Sociodemographic
distribution of pediatric dental caries: NHANES III, 1988-1994. J
Am Dent Assoc 1998; 129 (9):1229-1238.

4. Hobdell M, Petersen PE, Clarkson J, Johnson N. Global goals for
oral health 2020. Int Dent J. 2003; 53:285-8.

5. Johansson V, Soderfeldt B, Axtelius B. Oral B’s Nordic Report on
Oral Health. Caries Prevalence among Children, Adolescents and
Adults, and Periodontal Conditions among  Adults in Denmark,
Finland, Norway and Sweden. Malmo: Malmo University Faculty
of Odontology; 2007.

MakenoHcku ctomaronowku nperned. ISSN 2545-4757, 2019; 42 (1-2): 39-46. 45



10.

11.

12.

13.

De Almeida CM, Petersen PE, Jesus André S, Toscano A.
Changing oral health status of 6- and 12-year-old school children
in Portugal. Community Dental Health. 2003; 20:211-6.
Wierzbicka M, Petersen PE, Szatko F, Dybizbanska E, Kalo I.
Changing oral health status and oral health behaviour of school
children in Poland. Community Dent Health. 2002; 19:243-50.
Davidovi¢ B, Ivanovi¢ M, Jankovi¢ S, Le¢i¢ J. The Assessment of
Periodontal Health in Children Age 12 to 15. Serbian Dental
Journal 2012; 59 (2):83-89.

Lali¢ M, Aleksi¢ E, Gaji¢ M, Mili¢ J, Malesevi¢ Dj. The Efficacy
of the Interventional Health Education Program for Oral Health
Improvement in School Children. Serbian Dental Journal. 2012;
59 (1): 27-34.

Knezevié R, Skrobi¢ I, Celi¢ B, Zubovi¢ N. Preventive
Programme for Improving Oral Health in Primary School
Children in Banjaluka, Dental Clinic, Banjaluka, Bosnia and
Herzegovina. Serbian Dental Journal 2009; 56(3): 123-129.
Sheiham A, Watt RG. The common risk factor approach: a
rationale basis for promoting oral health. Community Dent Oral
Epidemiol 2000; 28: 399-406.

Raji¢ Z, Radionovi¢ D, Raji¢-Mestrovi¢ S. Trends in dental caries
in 12-year old children in Croatia. Coll Antropol. 2000; 24:21-4.
Teng O, Narksawat K, Podang J, Pacheun O. Oral Health Status
among 12-year-old children in primary schools participating in an

14.

15.

16.

17.

18.

19.

20.

oral health preventive school program in Phnom Penh City,
Cambodia, 2002. Southeast Asian J Trop Med Public Health.
2004;35(2):458-62.

Gathecha G, Makokha A, Wanzala P, Omolo J, Smith P. Dental
caries and oral health practices among 12 year old children in
Nairobi West and Mathira West Districts, Kenya. Pan Afr Med J
2012; 12: 42.

Ivanc¢i¢ Joki¢ N, Majstorovi¢c M, Bakar¢i¢ D, Katalini¢ A,
Szirovicza L. Dental Caries in Disabled Children, Coll. Antropol.
2007; 31(1): 321-324.

Yee R, David J, Khadka R. Oral cleanliness of 12-13-year-old and
15-year-old school children of Sunsari District, Nepal. J Indian
Soc Pedod Prev Dent 2006;24(3):146-51.

Rivera, M. C. A. Pre-school child oral health in a rural Chilean
community. Int. J. Odontostomat. 2011; 5(1):83-86.

Obradovi¢ M, Doli¢ O. Caries prevalenc and risk factors for its
development in urban and rural regions. Stom Glas S 2008; 55:
34-42.

Bekiroglu N, Tanboga I, Altinok B, Kargul B. Oral Health Care
Behavior in a Group of Turkish Children Iranian J Publ Health
2009; 38(4): 125-131.

Mwakatobe AJ, Mumghamba EG. Oral health behavior and
prevalence of dental caries among 12-year-old school-children in
Dar-es-Salaam, Tanzania, Tanzania Dental Journal 2007; 14 (1): 1-7.

46

Macedonian Dental Review. ISSN 2545-4757, 2019; 42 (1-2): 39-46.



UDC: 616.314-002-085.454.1.035.1

THE EFFECTS OF THE “LACALUT” TOOTHPASTE
ON CARIOGENIC MICROORGANISMS
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Abstract

The aim of this study was to establish the counts of Streptococcus mutans and Lactobacillus species in saliva before and after teeth brushing with a Lacalut dentifrice
containing a combination of sodium fluoride and amine fluoride as its main components. In order to accomplish the objective, we used the Lacalut teens 8+® dentifrice,
product of Arcam GmbH, Homburg, Germany. The examined group consisted of 30 healthy schoolchildren aged 10 to 11 of both sexes from an elementary school in
the Centar municipality of Skopje, Republic of North Macedonia. The examinees had a good general and oral health and approximately the same DMF index. In order
to obtain better precision and accuracy, the same group was used as a control group, too. The saliva samples were taken before and 20 minutes after tooth brushing,
early in the morning, after at least 12 hours without oral hygiene. The counts of Streptococcus mutans and Lactobacillus species were determined using commercially
available CRT bacteria® strips produced by Ivoclar-Vivadent, Liechtenstein. A significant reduction in salivary MS and LB levels was observed in all examinees. Key
words: antimicrobial agents, dental decay, Streptococcus mutans, Lactobacillus species.

AncTpakr

LlenTa Ha 0BOj TpyA € Aa ce YTBPAY KBaHTUTATUBHATA 3acTaneHocT Ha Streptococcus mutans w Lactobacillus species Bo nnyHkata npeg 1 no ynotpe6ata 0gHOCHO
yeTKakeTo Ha 3abuTe co nacta 3a 3abw ,JlakanyT". [naBeH cocTaBeH en Ha 0Baa nacTa e kombuHaLyjaTa Ha HaTpuymMdiyopuz 1 ammHodnyopua. 3a peanuauparse Ha
rocTaBeHara Lien kopucteame nacta 3a 3abu Lacalut teens 8+, npoussog Ha Arcam GmbH, Homburg, Germany. VcnuTysanata rpyna beLue coctaseHa oa 30 cnuTaHuLm
Ha Bodpact og 10-11 roguHw, of ABata noma, y4eHWUM Ha egHO OCHOBHO yuunuwTe Bo onwTtuHa Llentap Bo Ckonje, Penybnuka MakemoHuja. 3apaan noronema
MPELM3HOCT 1 TOYHOCT BO MCMIMTYBaHETO, 0Baa rpyna beLue u KOHTponHa. VcnutanuuwTe 6ea co 406po OnLwTo 1 OpanHo 3ApaBje, CO CIMLLEH XUTMEHCKM PEXUM 1 HaYMH
Ha 1cxpaHa v co npubnukHo eaHako KEM-uHaeke. Mpumepouute Ha nnyHkata 6ea 3emann npef, 1 20 MUHYTY Mo YeTKakbeTo Ha 3abuTe, BO YTPUHCKUTE Yacosu, 6e3
NPETXOAHO CTpOBEfeHa OpanHa XxwreHa Hajmanky 12 vaca. KBaHTutatvBHa 3actameHocT Ha Streptococcus mutans w Lactobacillus species belwe onpeneHa co
komepLmjanHo Habasetu ctpunon CRT bacteria, Ivoclar-Vivadent, Schaan - Liechtenstein. Kaj cute ncnutanmuy umalue curincMkaHTHo HamanyBatbe Ha 6pojot Ha
KapuoreHuTe M1kpoopraHuamu. Knyunu 36opoBu: aHmumukpobHu coeduHeHuja, deHmaneH kapuec, Streptococcus mutans, Lactobacillus species.

Introduction

Caries is a disease that has accompanied humans
since the beginning of mankind. The first assumptions
regarding the etiology of dental caries date back to the
new era. There have been many theories and definitions
regarding its etiology, starting from the 19th century
(1889) with the so-called Miller's chemical-parasitic the-
ory, which has been scientifically proven and for the first
time mentioned microorganisms as the causative agents
of dental caries. Numerous investigations, from this the-
ory, through the theories of Gottlieb, Boedecker, Martin-
Schatz, Egyied and many others, up to today's most

sophisticated investigations, indicate that the presence of
certain bacteria in the oral cavity is perhaps the most
important element in the process called dental caries or
dental destruction. The second half of the 20th century
has highlighted caries as a complex and multicausal dis-
ease that is caused through the interaction of 3 basic fac-
tors: the dental surface, microorganisms and the envi-
ronment. Keyes and Jordan have schematically present-
ed these three factors by three overlapping circles, one of
which is the host (the surface of the tooth), the second is
the trigger (the properties of the microorganisms), and
the third is the environment, i.e. substrate for the
microorganisms. Later on, a fourth dimension — time —
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was added to this scheme. Towards the end of the last
century, the classical theory prevailed according to
which caries is a local, pathological destruction of hard
tooth tissues caused by external causes with a progres-
sive flow and irreversible nature, which spreads from the
enamel or cement into the dentine, and later on into the
pulp with the possibility of further complications in the
periodontal tissues, endangering sometimes the distant
tissues and even the life of the patient. The classical the-
ory was followed by the caries-balance theory (based on
the supremacy of the pathogens or of the protective fac-
tors). According to this theory, there are three main path-
ogenic factors: microorganisms, irregular nutrition,
xerostomia, and several protective factors: saliva, fissure
sealing, use of antimicrobials, fluorides and proper nutri-
tion. The pathogenic factors, on the one hand, and the
protective ones, on the other, are in a constant balance
that varies and changes dynamically during the day.
Depending on the change in the equilibrium, dental
caries will or won’t occur'. Despite the efforts by scien-
tific circles to give a full definition of the onset of dental
caries, there is no dental caries without microorganisms?.
The common point of all modern understandings regard-
ing the etiology of dental caries is that it is an infectious
disease that results in the destruction of the tooth struc-
ture, and is caused by microorganisms, primarily from
mutans streptococci*®. Accordingly, dental caries corre-
sponds to the description of an infectious disease with
the following postulates established by Koch, and mod-
ified by Socransky’:

- The disease is associated with the presence of bac-
teria;

- The elimination of the bacteria reduces or elimi-
nates the disease;

- The organism reacts to the bacteria;

- The bacteria also cause the disease in experimen-
tal animals;

- The bacteria possess virulent factors.

Of all so far scientifically backed up theories regard-
ing the definition of the etiology of dental caries, we
come to the most important for us, microbiological def-
inition, according to which dental caries is defined as a
localized destruction of dental tissues under the influ-
ence of microorganisms’. Some of them are normally
present in the mouth and convert all nutrients, and espe-
cially sugars and starches, into acids>*’. The term sugar
refers not only to sugar used in the household, disaccha-
ride sucrose, but also to low-molecular carbohydrates, as
well as starches***. Among the acids, the most important
factor is the lactic acid that dissolves the mineral struc-
ture (hydroxyapatite crystals) of the teeth!'®!"'2",

The bacteria, the acids formed by them, as well as the
food and saliva residues, combine in the mouth and form
a sticky substance, called plaque that adheres to the
teeth. It is one of the main causes of dental caries, but
also of the periodontal diseases™"!"'*!*!>1¢ The plaque is
composed of gelatinous deposits of high molecular
weight glucose, by which acidic bacteria are glued to the
enamel. Above all, this includes Streptococcus mutans
and Peptostreptococcus, possibly in association with
actinomycetes*®”.

Bacteria can rapidly metabolize carbohydrates in
acids and their products are known under the name of
acididogenic bacteria. The change in the pH value of the
plaque that occurs as a result of the action of these bac-
teria over time is called the Stefan curve'.

In usual clinical trials, Streptococcus mutans and
Streptococcus  sobrinus®, which together  with
Lactobacillus species and Actinomyces are considered the
most significant odontopathogens, are believed to be the
main causes of dental caries™'. Due to their association
with dental diseases, estimating the number of mutans
streptococci in the saliva and plaque can help to diag-
nose the caries activity".

Streptococcus mutans is a gram-positive bacteria
forming colonies in the form of chains. It is an alpha-
hemolytic blood agar and is catalase negative. A partic-
ular feature of Streptococcus mutans as a Gram+ bac-
terium is the production of its own antibiotics called
mutacins, which inhibit the growth of other streptococci
and of many other Gram+ microorganisms. Streptococcus
mutans is a bacterium that is transferable, that is, it can
only be transmitted through saliva**. Modern genetic
techniques allow researchers to thoroughly investigate
this phenomenon®. Studies of the microbiological com-
position and of the cariogenic potential of the plaque
have shown that Streptococcus mutans is predominant
among mutans streptococci’**>*. It has been confirmed
through immunofluorescence studies that Streptococcus
mutans colonizes foremost certain specific sites within
the proximal plaque. The presence of Streptococcus
mutans is in very close relation to early carious lesions®,
that is, demineralization of teeth®.

The lactobacilli constitute the second group of very
important cariogenic microorganisms. Like the mutants
streptococci, they produce acids that can dissolve teeth
at very low pH values (acidogenicity and acido durabil-
ity). They are often found in retention areas, such as fis-
sures, cracked teeth and restoration, etc. They have been
also found in the deep sections of the carious lesions
where the pH value is acidic. The lactobacilli are strong-
ly influenced by the dietary carbohydrates and sugars3.
It can be concluded from certain analyzes that the den-
tine from the carious lesion is responsible for the sali-
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vary hyper-contamination with lactobacilli®*. The litera-
ture points to the existence of a positive correlation
between the counts of lactobacilli in the saliva, plaque
and dental caries®**202252%,

The market for cosmetic products for oral hygiene
is, as never before, overfilled with various products
such as toothpastes, mouthwashes, dental brushes,
interdental tips and brushes, etc. Many of them have
established their own names and reputations over the
years. Some of them have yet to penetrate the market,
and some are of suspicious origin and quality. The con-
sumers of these products find it difficult to make the
right choice and decide which products to use in their
everyday oral hygiene. Among the several long-estab-
lished brands in the field of oral hygiene is the Lacalut
toothpaste.

The name Lacalut has been derived from the main
active substance, Aluminum lactate. Aluminum lactate is
a lactic acid salt, which has a pronounced astringent and
anti-inflammatory effect. Because of this unique effect,
Lacalut is recommended primarily to people suffering
from inflammatory periodontal diseases in the oral cavi-
ty, bleeding gums, and also for the prevention of caries
and in the case of hypersensitive tooth enamel*'=*3*,

Aim of the study

The aim of this study was to obtain our own results
regarding:

- The reduction of cariogenic flora, and conse-
quently of dental caries;

- The determination of the quantitative presence of
Streptococcus mutans and Lactobacillus species
in the saliva before and after the use of the Lacalut
toothpaste;

- The examination of the antimicrobial effect of the
Lacalut toothpaste.

Material and methods

In order to accomplish our goal we used the Lacalut
teens 8+ toothpaste®, a product of Arcam GmbH,
Homburg, Germany.

The main components of this toothpaste are sodium
fluoride (NaF) and amino fluoride. Fluorides have a
strong affinity for enamel and increase the amount of
fluoride in it even at low concentrations, having also an
anti-enzyme effect on the microbial activity of the den-
tal plaque. The 1400 ppm fluoride content provides dou-
ble protection for young permanent teeth. The taste of
lemon and spearmint (mint) in microcapsules turns teeth
washing into a real feeling of freshness.

The study included 30 examinees aged 10-11 of both
sexes at a primary school in the Centar municipality of
Skopje, Republic of North Macedonia. For higher preci-
sion and accuracy of the tests, this group was also used as
a control group. The examinees had a good general and
oral health, with similar hygienic regimes and diets and
with approximately equal DMF indexes. The examinees
and their parents were advised not to take food for at least
12 hours before the examination. The pupils were also
without any antibiotic therapy during the examination
period. Saliva samples were taken before and 20 minutes
after teeth brushing with the Lacalut teens 8+ toothpaste®
in the morning, without no oral hygiene performed over at
least 12 previous hours. In order to determine the total
count of cariogenic microorganisms, the saliva was taken
by spitting approximately 1-3 ml saliva in separate sterile
plastic bottles intended for the purpose.

The samples for the determination of the quantitative
presence of S. mutans and Lactobacillus species were
taken with commercially procured CRT bacteria strips®,
produced by Vivadent, Schaan, Liechtenstein, having a
microbiological medium for selective isolation of S.
mutans on their first side and for the isolation of
Lactobacillus species on their opposite side. Thus, when
a sample was taken, its planting was automatically per-
formed. After an incubation period of 48 hours at 35-
37°9C, the grown colonies were counted, and these
counts were used to determine the approximate number
of bacteria cells, using the assumption that one cell gives
rise to one colony, so this number was expressed as
colony forming units (CFU). When using the aforemen-
tioned strips, the colonies of S. mutans are transparent on
a blue background, and the colonies of Lactobacillus
species are gray-white on a green background.

Results

The determination of the quantitative presence of
Streptococcus mutans and Lactobacillus species in the
saliva before and after the use of the Lacalut teens 8+ ®
toothpaste, as well as the reduction of the cariogenic
flora, determined by CFUs before and after using the
same toothpaste, are shown in Tables 1 and 2, as well as
in Charts 1, 2, 3 and 4.

Three examinees had an increased value of both ana-
lyzed cariogenic microorganisms, Streptococcus mutans
and Lactobacillus species, before using Lacalut teens
8+" toothpaste. (Table 1; Chart 1, 2). After teeth brush-
ing, 6 examinees for Streptococcus mutans and 7 exam-
inees for Lactobacillus species were not registered with
growth of colonies (Table 1; Chart 1, 2). According to
the dynamic index, a registered tempo of growth is 100
%. (Table 2) Chart 3.
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Table 1. Number of examinees with CFUs of
Streptococcus mutans and Lactobacillus species in 1 ml
saliva before and after tooth brushing with Lacalut teens
8+° toothpaste

Streptococcus Lactobacillus
mutans CFU/ml CFU/ml
before after before after
No growth 3 6 3 7
102 0 3 0 1
103 7 10 9 13
104 6 5 4
105 9 6 14 2
106 5 0 0 0
N 30 30 30 30

Table 2. Determination of the indexes of dynamics in
patients with a Streptococcus mutans before and after
the use of the Lacalut toothpaste

Lactobacillits species

14
12
10
8
6
4
‘ [
0
no growth

102 103 104 105

m before m after

Chart 2. Number of examinees with CFUs of
Lactobacillus species in 1 ml saliva before and after
teeth brushing with the Lacalut toothpaste

Table 3. Number of examinees with logarithmic reduc-
tion factor for the Lacalut toothpaste

UG Lactobacillus
mutans
before after before after
No growth| 10% 20% 10% 23.30%
102 0% 10% 0 3.30%
103 23.30% | 33.30 % 30% | 43.30%
104 20% 16.70% | 13.30% | 23.30%
105 30% 20% 46.70% 6.7%
106 16.70 % 0% 0% 0%
N 100% 100% 100% 100%
Streptococcus miltans
10
7
B
' no growsth 102 103 104 105 106

mbefore mafter

LA EEREETE Lactobacillus
Log RF mutans
Number % Number %
0 8 26.7 10 33.30
1 15 50.0 12 40.0
2 4 13.30 4 13.30
3 2 6.7 3 10.0
5 1 3.3 1 3.3
N 30 100.0 30 100.0
Streptococciis mutans
20°
15%
10% l
! no growth 102 103 104 105 106
m % hefore m % after

Chart 1. Number of examinees with CFUs of
Streptococcus mutans in 1 ml of saliva before and after
teeth brushing with the Lacalut toothpaste

With reference to Streptococcus mutans, the number
of 103 CFUs were registered in 7 examinees before

Chart 3. Determination of the indices of dynamics in
examinees with a Streptococcus mutans number regis-
tered before and after the use of the Lacalut toothpaste

using the Lacalut teens 8+* toothpaste, and in 10 exam-
inees after brushing the teeth with the same toothpaste.
According to the dynamic index, there was a growth
pace of 30% (Table 1, 2; Chart 2, 3).

In respect of the Lactobacillus species, the number of
103 CFUs were registered in 9 examinees before using
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Lactobacillits

409
30%
20°
N ‘ ‘

no growth 102 103 104 105

m % before m % after

Chart 4. Determination of the indices of dynamics in
patients with Lactobacillus species number registered
before and after the use of toothpaste Lacalut

the Lacalut teens 8+" toothpaste, and in 13 examinees
after brushing the teeth with the same toothpaste.
According to the dynamic index, there was a growth
pace of 44% (Table 1, 2; Chart 2, 4).

The total number of CFUs of 105 before using the
Lacalut teens 8+" toothpaste is registered in 9 examinees
for Streptococcus mutans and in 14 examinees
Lactobacillus species. After tooth brushing, the number
of examinees with this CFUs decreased by two for
Streptococcus mutans even by 12 for Lactobacillus
species. According to the dynamic index, a decline trend
of 33% was found for Streptococcus mutans and 85% for
Lactobacillus species (Table 2; Chart 1, 2, 3 and 4).

The number of 106 CFUs before using the Lacalut
teens 8+" toothpaste, is registered only for Streptococcus
mutans where 5 examinees have this number of colonies.
The results have shown drastic decline after using this
toothpaste where there was no subject with CFUs. (Table
1, Chart 1).

Due to the large differences obtained by determining
the quantitative presence of cariogenic microorganisms
before and after the use of the Lacalut teens 8+ tooth-
paste, ranging from 0 to > 1,000,000, the values in the
following table 3 are shown logarithmically. In order to
perceive the exact number of examinees in the table, in
which the reduction of cariogenic microorganisms
occurred, a summary is given of the number of exami-
nees in which colonies were isolated, expressed through
the logarithmic reduction factor (logRF) of 0 to > 5,
specifically for Streptococcus mutans, and specifically
for Lactobacillus species with logRF = logCFU before -
logCFU after the use of the Lacalut teens 8+" toothpaste.
The examinees with no isolated colonies were not taken
into account and the total number (N) is given for the
actual number of examinees who entered the analysis
(Table 3)

Discussion

Over the last 20 years most papers dealing with the
Lacalut toothpaste have proven its caries-inhibitory
effect in all three stages of progression development of
dental caries (initial, advanced and deep caries), as well
as its astringent action at very small concentrations of its
main active ingredients, which are: aluminum lactate,
aluminum fluoride, hydroxylapatite, calcium lactate,
phosphate, zinc chloride and sodium fluoride®*>%**3,

The essential active ingredient in Lacalut toothpastes
(dentifrices) is aluminium lactate, a substance with good
astringent properties even in low concentrations. This
does not only have an immediate favourable effect on
the gingiva and the oral mucosa, but also a prophylactic
effect against inflammations of the gums and parodon-
topathies. Lacalut toothpastes have excellent cleansing
properties proven in many in vitro tests and in vivo tri-
als which are also attributed to the intensive, astringent
effect of aluminium lactate®.

Apart from aluminium lactate, Lacalut toothpastes
also contain aluminium fluoride. Both fluoride, as a
chemical element, and its reduced form — fluoride anion
(F-), possess certain antimicrobial properties. Different
concentrations of fluorides, which could bring about an
inhibition of both dental plaque and oral microorganisms
clear culture have been analysed. According to
Tatevossijan”, a concentration of 0.005 ml/1 is capable of
reducing the generation of dental plaque. Duguid and
Senior® have investigated a number of cultures of
Streptococcus sanguis, and have shown that a fluoride
concentration below 0.005 ml/l has a lower effect on the
investigated bacteria. The growth of bacterial cells can
be reduced with concentrations between 0.01 and 0.05
ml/l, whereas it can be stopped completely with concen-
trations of 0.1 ml/l of fluoride. Bowden has confirmed
that fluorides can kill streptococci in vitro with concen-
trations within the range from 0.16 to 0.31 ml/I*.

It seemed therefore advisable to test this toothpaste
for its caries-reducing effect. For this purpose a test with
animals was performed. This test showed unmistakably,
that the toothpaste under examination® inhibits dental
caries in all stages of severity (initial, advanced, severe).
This effect is mainly attributed to the characteristic
ingredient aluminium lactate, although aluminium fluo-
ride is also an important but not decisive component for
the caries inhibiting effect’'.

G. Neuman et al.” concluded that fluoride ions also
remain bio-available after prolonged storage times of the
toothpaste, and this is an important precondition for an
effective tooth-decay prophylaxis with fluoride-contain-
ing dental care products. Fluoride ions must not be inac-
tivated by cleansing particles or other toothpaste ingre-
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dients. By means of a special measuring device the con-
tent and stability of the fluoride ions in several fluoride
containing toothpastes were determined, with relation to
the cleansing particles (abrasives) and the fluoride com-
pounds used in the product. It could be demonstrated
that the specific combination of active ingredients alu-
minium fluoride complex and aluminium lactate has a
very high stability of ionogenic fluoride and a complete-
ly satisfactory result was achieved, particularly in view
of the used cleansing particles aluminium oxide hydrate
and also the combination of aluminium-oxide hydrate
and silica. Toothpastes which also contain aluminium
ions, apart from the biologically available fluoride, have
a particular importance for caries prophylaxis, since they
do not only incorporate fluoride but also aluminium in
the dental enamel. This increases the protective effect.

P. Riethe® investigated the caries-inhibiting effect of
the aluminium fluoride hydroxide complex and of alu-
minium lactate, alone or in combined use and in different
toothpastes in rats. Both aluminium and fluoride inhibit
the formation of caries. The caries-inhibiting effect of
both compounds totaled up in the combined use™.

Christoph Gaasch et al.** compared two toothpastes
with different formulations and showed that the ingredi-
ent aluminium lactate with its astringent, i.e. protein-
coagulant effect leads to a desensitisation of sensitive
dental necks’.

Conclusion

From the results obtained by determining the quanti-
tative presence of the cariogenic microorganisms
Streptococcus mutans and Lactobacillus species we
found that in all subjects there was a decrease in the
number of colonies after the use of the Lacalut teens 8+
toothpaste.

This study is the first scientific attempt to examine
the antimicrobial effect of the Lacalut teens 8+* tooth-
paste which provides additional mineralization and pro-
tection against cavities through an optimal concentration
of organic and inorganic fluorides in its composition.
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Abstract

Communication in human population is realized through the appearance, symmetry and regularity of the face, which is connected with aesthetics and personal self-
esteem. Therefore, there is a need for a beautiful smile in everyday life regardless of the age of the population. Due to the more frequent requirement of patients to
improve their smile in everyday clinical practice, therapists face aesthetic requirements of patients, on the one hand and functional balance of the entire facial part, on
the other. Our research showed the self-assessment of respondents in stricter terms and criteria in relation to the obtained objective finding. The positive correlation
between the DH IOTN and the DAI index was confirmed, but it also proved that the degree of malocclusion assessed by the DH component of the IOTN does not cor-
relate with the degree of self-assessment of the subjects through the AC (aesthetic) component of the IOTN index. An important segment in the self-evaluation of the
respondents for their "orthodontic anomaly" depends on the level of education of the parents. Respondents with highly educated parents were more critical in self-
assessment compared to respondents who indicated high or low education of their parents. Key words: IOTN, DAV, incides, orthodontic treatment, aesthetics

AncTpakT

KomyHukaLmjata Bo xymaHata nonynauyja ce peanuipa npeky W3rmefoT, cuMeTpujaTa v NpaBunHocTa Ha MMLETO, LUTO € MOBP3aHO CO ecTeTikata W MuyHaTa
camogosepba. Op Tamy 1 notpebata of y6aBa HacMeBka NpeTCcTaByBa CEKojaHEBME HE3aBMCHO Ha Bo3pacTa Bo nomynavujata. Mopaan ce noyectoto Hapare Ha
nauyeHTUTe 3a NofobpyBakbe Ha HIBHATA HAacCMeBKa BO CEKOjAHEBHATA KMHIYKa Mpakca TepaneBTITe Ce COOYyBaaT Co ecTeTck1Te Gaparba Ha NaLyeHTUTe 04 eaHa
CTpaHa v (yHKLMOHANHa pamMHOTeXa Ha LienvoT (auujaneH [en of Apyra cTpada. HaleTo ucTpaxyBarwe ro nokaxa CamoOLieHyBambEeTO Ha MCTUTAHULWUTE BO
MOCTPOrM pamKil 1 KpUTEPUYMM BO OJHOC Ha Ao6ueHIoT objekTuaeH Haoa. Ce notBpau nosutueHaTa kopenaumja nomery DH IOTN v DAl uHgexcoT, Ho 1 ce nokaxa
Aeka CTeneHoT Ha manokmyauja oueHeT co DH komnoHeHTa og IOTN He kopenvpa €O CTEMEHOT Ha camooLeHyBate Ha ucnutanuuuTe npeky AC (ectetcka)
komnoHeHTa of |OTN. BaxeH CerMeHT BO CaMOOLIEHYBaETO HA UCMUTAHULMTE 33 HUBHATa ,OPTOAOHTCKA aHOManuja“ 3a3ema CTeneHoT Ha 0bpasoBaHue Ha
poautenuTe. AcnutanmnuuTe co BICOKO 06pa3oBaHy poanTent bea NOKpUTYHM BO CaMOOLIEHYBAKETO BO OAHOC HA UCTIMTAHULMTE KOW 3a CBOUTE POANTENM HaBene
cpeaHo unm Hucko obpasosanme. Knyynn 36oposu: |OTN, DAI MHAEKCH, OPTOROHTCKM TPETMaH, ecTeTika

Introduction

Today, the desire and the need of patients for an aes-
thetically beautiful smile have imposed the requirement
for a normative determination of the true need for ortho-
dontic treatment, which as such, will contribute to skele-
tal, dental and soft tissue balance within normal occlu-
sion. Because orthodontic treatment is complex, long-
lasting and expensive, an appropriate patient selection
protocol is required (this is emphasised in public health-
care where treatment is covered by the Health insurance
fund) that there is a real need, not just a wish for a beau-

tiful smile without underlining the function of the den-
tist. The imperative of every dentist is the harmonization
of the aesthetic moment and the proper function of the
orophacial system. Although there is no absolute con-
sensus on the individual and occlusal characteristics to
be assessed, in order to objectively determine the need
for orthodontic treatment, in the contemporary literature,
indices on the need for orthodontic treatment used in epi-
demiological studies of malocclusion, in different coun-
tries tend to comply on a number of levels, to equate the
criteria and to be recognized by various international
associations'. One of those indices is the Index of
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Orthodontic treatment need, described by Brook and
Shaw (1989) and modified by Richmond (1990) as a
method for objectively assessing the need for orthodon-
tic treatment. This index is also used to assess the need
and the patient's eligibility for orthodontic treatment in
public healthcare?. The first part of this index is Dental
Health Component (DHC), is composed of 5 degrees:

1" degree - almost perfect dentition, no treatment is
needed

2" degree - minimal irregularities

3 degree - major irregularities that do not require
treatment

4™ degree - more serious irregularities requiring
treatment

5™ degree - more serious dental problems, treatment
is needed

The second part of the IOTN is the Aesthetic
Component (AC) which is a scale of 10 colour photos
showing various levels of dental abnormalities. This part
of the IOTN index is used when the patient is assessed
to have 3 degree deviations according to the Dental
Health Component (DHC).

To assess the need for orthodontic treatment, the
Dental Aesthetic Index (DAI), adopted as an internation-
al index, is recommended by the World Health
Organization, and its accuracy and validity is document-
ed in a number of studies**’. With this parameter, an
evaluation of 10 occlusal features is carried out: tooth
loss, overjet, negative overjet, median diastema, width
of the anterior irregularities (mandible and maxilla),
anterior open bite, anterior crowding, anterior diastema
and antero-posterior spring relationship. The DAI index
evaluates 4 degrees of malocclusion severity: a score
lower than or equal to 25 (no or slight treatment needed),
a score between 26 and 30 (treatment of choice), a score
between 31 and 35 (a great need for treatment), and
score higher than 36 (treatment without exception)®.

These enclosed indexes, IOTN and DAI, contain aes-
thetic and clinical criteria and they accept the premise
that the significant benefit of orthodontic treatment
refers to improved aesthetics and ultimately social and
psychological well-being.

The treatment decision is particularly challenging for
the orthodontists, when malocclusion is at the borderline
treatment level, and the patient's desire is mainly due to
aesthetic corrections®.

In order to determine the need for orthodontic treat-
ment, as well as to provide insight into the concept of
acceptable occlusion, a number of epidemiological stud-
ies have been performed for dental defects in different
countries over the last two decades.7 At present, howev-

er, generally accepted criteria that they will define from
an orthodontic aspect, normality or abnormality with
regard to occlusal status’. The goal of orthodontic treat-
ment is to achieve the desired aesthetics with an
improved function®. In 2001, Beglin et al. makes a com-
parison of the IOTN and DAI index with a number of
orthodontic therapists and summarize that these two
parameters are credible measures to assess the need for
orthodontic treatment®.

According to the findings of Hlongwa et al. in 2004,
both indices can be used continuously to identify the
need for orthodontic treatment in different ethnic
groups’. In most studies, both indices (IOTN and DAI)
are used together to evaluate the representative sample
and compare the results obtained".

Dogan et al." found that there is a significant corre-
lation between DHC and an estimate of an IOTN by the
orthodontist, which means that the orthodontist’s ability
to perceive the patient's disorder is more precise and
comprehensive than that in terms of the orthodontic clin-
ical skills.

Of all the previous studies and trials that have been
made in order to obtain a response to the true need for
orthodontic treatment, results have been obtained that
support the aesthetics or function. All this points to the
necessity of further investigations that will determine the
need for orthodontic treatment based on aesthetic indices
on the one hand and noticed occlusal contacts on the
other.

The actuality of the problem, the more frequent use
of orthodontic appliances and their representation in
children and youth, require clarification and a clear def-
inition of the need for orthodontic treatment.

This research will be conducted in order to analyse
and determine the condition of the patient's dentition
assessed by the DH component of the IOTN index and
the DAI index and subjects will be self-assessed accord-
ing to the aesthetic component of the IOTN index.

We shall assess the percentage of the match between
the self-assessment of the respondents and the objective
estimate with the IOTN and DAI indices, to see if there
is a difference between gender self-esteem and by which
percentage it is represented.

Material and methods

For the realisation of the goals of this paper, 80 ado-
lescents, aged between 16 and 18, will be examined with
equal gender representation.

The survey will include only subjects without an
orthodontist apparatus (fixed or removable).

The choice of this category of examinees coincides
with the age where permanent dentition is present, and at
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the same time, it coincides with the period of self-con-
sciousness, conscientiousness and attention they dedi-
cate to the physical appearance, the smile and the dental
situation.

The design of the study consists of several compo-
nents:

e Questionnaire (interview),

e Self-assessment of respondents according to the
aesthetic component of the IOTN index,

e Taking an imprint of the respondents with a print-
out,

e Filling out the printouts and obtaining workstation
models in the laboratory and analysis of the DH
(dental component) IOTN index and DAI index

The first part of the questionnaires (Figure 1) contains
the basic data of respondents (number of questionnaire,
name and surname and date of birth), then the education
of the parents (high, secondary, elementary education),
occupation (manager of a company or a private business-
man, a civil servant and occasionally employed or unem-
ployed).

The second part of the questionnaires will note: the
self-assessment of respondents according to AC from the
IOTN index, objective finding according to DH (dental
component) of the IOTN index and the DAI index.

In the second part, each respondent will receive the
10 photos that represent the aesthetic component of the

Table 1. The standard DAI regresion equation.

IOTN Index (Figure 2) and each of them will be self-
assessed according to one of those ten photos.

Every examinee will be taken an anatomical imprint
with the Alligat Heraeus printout, and the next stage will
be spilled into the dental laboratory to obtain a studio
model for further analysis and evaluation.

On the obtained studio models, an analysis of all irreg-
ularities in sagittal, transversal and vertical aspect as well
as notifying the irregularities of individual teeth will be
performed. Measurements in mm will be done with a CPI
probe for that purpose. Regarding the results, the respon-
dents will be categorized from the 1% to the 5" degree
according to the DH (dental component) of the IOTN
index.

Once the measurements of the studio models are exe-
cuted and the values are based on the DAI index (Table
1), they will be mathematically calculated by adding and
finally added constant of the DAI index, which is 13.
Thus, the obtained value will be compared to what
extent the DAI index belongs.

Four degrees of malocclusion severity:

- Score less than or equal to 25 (no or slight treat-
ment needed),

- Score between 26 and 30 (optional treatment),

- Score between 31 and 35 (a great need for treat-
ment), and

- Score higher than 36 (treatment without excep-
tion).

DAI Components Weight
[. Number of missing visible teeth (incisors. canines and premolars teeth in maxillary and b
mandibular arches).
2. Crowding in the incisal segment (0=no segment crowded; 1=1 segment crowded; 2=2 1
segments crowded).
3. Spacing in the incisal segment (0=no spacing: 1=| segment spaced; 2=2 segment |
spaced).
1. Midline diasterna in millimeters. I
5. Largest anterior irregularity on the maxilla in millimeters. ]
6. Anterior maxillary overjet in millimeters. 2
7. Anterior mandibular overjet in millimeters, 1
8. Vertical anterior openbite in millimetrs. 1
9. Anterior-posterior molar relation (largest deviation from normal either left or right): 3
O=normal; 1=1/2cusp either mesial or distal; 2=one full cusp or more either mesial or distal.
[0. Constant. 13
Total DAI score

YALE i
WHO, 19497.
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Results

The total number of respondents in this study was 30,
with equal distribution of sex and age (16, 17, 18)
(Graphs 1 and 2) and different level of education of the
parents (Graph 3).

This study showed that the degree of malocclusion
assessed by the DH component of the IOTN has a sig-
nificant statistical value with the degree of self-assess-
ment of the respondents through the AC (aesthetic) com-
ponent of the IOTN. At the same time, it confirmed the
positive correlation between DH IOTN and the DAI
index.

Gender

1. male 2. female

Graph 1. Gender representation of respondents

Age

Graph 2. Age representation of respondents

Parent's education

1. Elementary 2. Secondary 3. Higher education

Graph 3. Degree of education of the parents of the respon-
dents

Most of them (10) or 33.30% were rated with a photo
(grade 3) of AC from the IOTN index, and only one
(3.30%) of the respondents was rated with a degree
(photo) 7 (Figure 4). Abdullah M S, Rock W P 9
received a score indicating that 47.9% of their respon-
dents were rated grade 4 and 5 of DH IOTN and 22.8%
with grade 8-10 of AC IOTN.

ACIOTN

Graph 4. Self-assessment of respondents according to
AC IOTN

15 respondents or 50% gave objective assessments
with grade 3 according to DH IOTN, i.e. major irregu-
larities that do not require treatment (Figure 5).
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Table 2. Frequency and percentage expression of all
parameters

DHIOTN

Age
16y 10 33%
17y 10 33%
18y 10 33%
Gender
Male 15 50%
Female 15 50%
Elementary 1 3.30%
Secondary 10 33.30%
High 19 63.30%

Graph 5. An objective finding according to DH IOTN

2 3 10%
17 respondents or 56.70% gave objective assess- 3 10 33.30%
ments with degree 2 according to the DAI Index or 4 ° 30%
Optional Treatment (Figure 6), and only 2 respondents 5 4 13.30%
or 6.70% with degree 4. Considering that degree 3 and 6 3 10%
degree 4 indicate a clear need for orthodontic treatment, 7 1 3.30%

the percentage of respondents who needed it was 21.2%
of the research done by D. Manzanera et al.

2 2 6.70%
DAl 3 15 50%
4 11 36.70%
5 2 6.7%
| Objective findings with DA | |
2 17 56.70%
11 36.70%
2 6.70%

Table 3. Correlation between AC IOTN and DH IOTN

Pearson ok
Correlation 1 496
Graph 6. Objective findings according to the DAl index Sig. (2-tailed) 005
N 30 30
Pursuant to our research and results, we can see that Pearson 496+ 1
there is a significant statistical value (p <0.05) between Correlation '
AC IOTN and DH IOTN (Table 2), results that correlate Sig. (2-tailed) ,005
with research done by other researchers'. N 30 30
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Table 4. Correlation between AC IOTN and Parent's
education

AC Parent's
IOTN | education
AC gi?rrc:;?ion ! ,328
JOTN | Sig. (2-tailed) ,077
N 30 30
DH CP)?)?rr:I(;rt}on 328 1
IOTN | Sig. (2-tailed) ,077
N 30 30

Table 3 shows the correlation between AC IOTN and
the parent's education, which although there was a ten-
dency for positivity during the test itself, after statistical
processing we obtained p> 0.05, that is, this correlation
is not statistically significant.

Discussion

Out of the total number of respondents (30) with
equal distribution of gender and age (16, 17, 18) and dif-
ferent education level of the parents, most teenagers (10)
or 33.30% were evaluated with a photo degree 3 of AC
from the IOTN index, and only one (3.30%) of the
respondents was rated with degree (photo) 7. Abdullah
M.S., Rock W.P. received a score indicating that 47.9%
of their respondents were rated degree 4 and 5 of AC
IOTN and 22.8% with degree 8-10 of AC IOTN". 15
respondents or 50% gave objective assessments with
degree 3 according to DH IOTN, with major irregulari-
ties that no treatment is needed for. Abdullah M. et al.
obtained a result which showed that 57.9% of their
respondents were rated with degree 5 of DH IOTN. 17
respondents or 56.70% were objectively assessed with
grade 2 according to the DAI Index or Optional
Treatment, and only 2 respondents or 6.70% with degree
4. Considering that degree 3 and degree 4 indicate a
clear need for orthodontic treatment, the percentage of
respondents who needed it was 21.2% of the research
done by D. Manzanera et al.' The correlation between
AC IOTN and the parents’ education, which although
showed a positive tendence during the test itself, after
the statistical processing we obtained p> 0.05, that is,
this correlation is not statistically significant. In Dogan
A.A at al." research results obtained showed that educa-
tion and socio-demographic characteristics have an
impact in self-evaluation.

From the studies we have so far, we have come to the
conclusion that the greatest motive for visiting the ortho-
dontist is aesthetics. This study showed the self-assess-
ment of the examinees in stricter terms and criteria in
relation to the obtained objective findings. In a complex
situation, such as the decision to orthodontic treatment,
the therapist is right before a real challenge. On the one
hand, we have respondents who have a desire for a more
beautiful smile and a strong motive, but without a true
indication of it (on the basis of some of the indexes). On
the other hand, we have respondents with a real need for
treatment, but who are not aware of the same need. The
HIF of the Republic of North Macedonia is paying the
costs for a mobile orthodontic device up to 18 years of
age for the patient. The question is whether this money
is used properly? In order to have a successful treatment,
the patient's motive and cooperation is of the primary
importance.. On the other hand, the indices are a quite
clear indicator about which patients need orthodontic
treatment.
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Abstract

Experimental studies show that the achieved therapeutic results in patients with clinical manifestation of periodontal disease where laser treatment is used along with
standard conventional therapy are significantly better. Purpose: The purpose of this study is to see the effect of FIDELIS Il ND:YAG LASER optic fiber through clini-
cal studies as an additional therapeutic method to the conventional periodontal procedure and their comparison. Material and method: The study included 15 patients
of both sexes, aged 28 - 74 years, with diagnosed periodontal disease with at least 18-20 remaining teeth, and at least 2 periodontal pockets with a depth = 5mm in
different quadrants. The clinical studies included: Determining the degree of gingival inflammation through the Lée & Sillnes index, Assessment of periodontal pocket
bleeding through Lée & Sillnes bleeding index, Average depth of periodontal pockets (PPD), Determining the level of clinical loss of the periodontal attachment. All clin-
ical studies, as well as the comparison of the conventional and laser treatment of all patient participating in this study was realized at the Clinic of Oral Diseases at the
PHO Dental University Clinic and all of them were statistically analyzed. Results: After finishing the combined therapeutic procedure (conventional mechanic and laser
periodontal treatment), the results showed significant improvement in the clinical manifestation of the chronic periodontal disease, significant reduction of bleeding and
gingival inflammation. In comparison, the average depth of the periodontal pocket and the average attachment loss in the test and control teeth after finishing the com-
bined therapeutic procedure show unaltered values. These results are explained by the need of a longer observation period in order to create new fibrose attachment.
Conclusion: The use of FIDELIS IIl ND: YAG LASER as an additional therapeutic method to the conventional periodontal treatment reduces recidivism and maintains
therapeutic results for a longer time period which allows an efficient quality and modern therapy of periodontal disease. Key words: periodontal disease, convention-
al therapy, laser therapy.

AncTtpakT

ExcnepumeHTanHuTe CTyAuu roopat fieka Kaj naLeHTUTe CO KMMHMYKA MaHudecTHa napofoHTonaTvja kaj Kou nokpaj CTaHaapAHaTa KOHBEHLMOHanHa Tepanuja
[JOMOMHUTENHO € KOPUCTEHa W Tacepeka Tepanuja, oCTUrHaTUTe TepaneBTCKM PesynTaTy ce 3HauuTenHo nogobpu. Lien Ha TpyaoT: Lienta Ha 0BOj TpyA € Npexy KIuHNYKu
uenuTyBara Aa ce npocnegn edektor Ha Fidelis Il Nd: Yag nacepckoto OMTWYKO BMakHO Kako AOMOMHWTENHA TepaneBTCka MeToAa Ha KOHBEHLyOHamHaTta
NapofOHTOMOLLKa NPOLeAypa 1 ja ce komnapupa co uctata. Matepujan u meToa: Bo ncnutyBareTo Gea BkiyyeHu 15 nauyeHTy of obata nona Ha Bo3pact og 28 - 74
TOAVHY CO AMjarHoCTULIMpaHa XpOHM4Ha NapoAoHTanHa 6onect kou umaa Hajmanky 18 - 20 3abu, 1 Hajmanky ABa napofoHTanHY Lieba co AnabourHa = 5 MM BO pasnnyHI
kBagpaHT. KnuHunukute ncnuTyBatba Bkiyyvja: OnpeaenyBatbe Ha CTENeHOT Ha MHrBanHaTta MHdnamaviyja npeky uhaexcort Ha Loe & Sillnes, MpoLieHka Ha npucyTHOTO
KpBaperbe Ha napopoHTanHuTe LieboB MK CORAVPaLE, MPeKy MHAEKCOT Ha kpeapere no Loe & Sillnes, Mpocneaysare Ha npoceyHa AnabounHa Ha napofoHTanHUTe
11e6ov (PPD), OnpenenyBatbe Ha HIBO Ha KIMHIYKM TYBUTOK Ha NApOAOHTANHMOT Npunoj. CUTe KIMHYKY UCTINTYBAILA, KaKo 1 CNOpeayBaHeTo Ha KOHBEHLMOHANHMOT
11 TacepcK1OT TPETMaH Ha MaLMeHTUTE YYECHUL BO OBaa CTyAvja Ce peanuavpalle Ha Knuhukata 3a bomectu Ha ycta u napopoHToT npu J3Y YHuBepauTetck
CromatonoLuky KnuHnyky LigHTap u uctue nopnexar Ha cratucTvyka obpabotka  aHamHesa. Pesyntaru: o cnpoBeaeHaTa koMb1HMpaHa TepaneBTcka npoLeypa
(KOHBEHLMOHaNEH MeXaHW4KM W Nacepeku NapofoHTaneH TPeTMaH), pesynTaTuTe Mokakaa 3HAYMTENHO nododpyBake Ha KMMHMYKATa Chvka Ha XPOHMYHaTa
napofoHTanHa 6OMecT MOTOYHO 3HAYMTENHO HaManyBate Ha KPBApPEeweTo W rMHrMBanHata vHdnamauvja. 3a pasnuka of 0Ba, mpoceyHata AnabouvHa Ha
NapOAOHTANHIMOT L1ed W MPOCEYHMOT ryOUTOK HA MPUNOj Kaj WUCTIMTYBAHUOT 1 KOHTpOMeH 3ab no cnpoBeneHaTa koMOMHMpaHa TepaneBTcka MpoLieaypa nokaxaa
HenpoMeHeTH W 1cTv BpeaHocTw. OBKe pesynTaTi rM nojacHysame €O notpebata oA MOAONMrOpoyeH Mepuod Ha oncepsauyja motpebeH 3a cospaBatse Ha HOBO
CBP3HOTKMBEH aTaumeH. 3akny4ok: Mpumenata Ha Fidelis Il Nd: Yag nacepot kako fononHuTenHa TepanesTcka METOAA HA KOHBEHLMOHAMHUOT NapOAOHTONOLLKM
TPETMaH M HamanyBa PeLMavBATE U TV OPXYBa TepaneBTCKUTE pesynTaTv Mojonr BPEMEHCKM Mepuoz o LUTO 0BO3MOXYBA edMkacHa, KBanuTeTHa 1 coBpeMeHa
Tepanuja Ha napofoHTanHata bonect. Kny4nu 36opoBu: napofoHTanHa 6onect, KoHBEHLOHanHa Tepanuja, nacepcka Tepanuja.

Introduction ogy of this disease is of multicausal nature, but dental

plaque is the most significant etiological factor, which

Continuous lack of oral care by the patient, such as  represents a complex ecosystem where a large number

week and inadequate oral hygiene resulting in  of microorganisms exist. Thetreatment of periodontal

increased plaque accumulation is the main reason for  disease significantly varies by the type of periodontal
clinical manifestation of periodontal disease. The etiol-  disease'.
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The dental plaque that isn’t removed from the sur-
face of the tooth for a longer time mineralizes with the
help of inorganic materials from the saliva and devel-
ops into dental stone which later requires special ther-
apeutic approach.

Mechanical removal of solid tooth plaque is done
with the help of ultrasonic instruments, but they cannot
completely remove the sub-gingival plaque and con-
crements in deep periodontal pockets?’.

Laser technology has been recently increasing in
popularity*’. The versatility of laser technology is in the
design, or in its use. There are caries removing lasers and
soft tissue lasers which are used mainly because of their
haemostatic properties. Their main goal is to replace
manual instruments in treatment of sub-gingival surfaces
and periodontal pockets®’*?,

Purpose of the study

Motivated by the desire to develop and improve the
quality of periodontal disease treatment we decided to
analyze the effects of the use of FIDELIS III ND: YAG
LASER optic fiber as an additional therapeutic method
to the conventional periodontal procedure and make a
comparison between them through the clinical studies.

Material and method

The study included 15 patients of both sexes, aged 28
-74 years, with diagnosed periodontal disease with at
least 18 - 20 remaining teeth, and at least 2 periodontal
pockets with a depth > 5mm in different quadrants. The
diagnosis was determined through clinical exam and x-ray.

The test group was comprised of patients who had
conventional periodontal treatment (mechanical debride-
ment) in combination with laser therapy. The control
group was comprised of patients who were treated only
with conventional periodontal treatment. The clinical
studies included:

* Determining the degree of gingival inflammation

through the Loe & Sillnes index

» Assessment of periodontal pocket bleeding

through the Loe & Sillnes bleeding index

* Average depth of periodontal pockets (PPD)

* Determining the level of clinical loss of peri-

odontal attachment

The protocol of the conventional periodontal treat-
ment of chronic periodontal disease was conducted in
several stages:

* Supra-gingival removal of all hard and soft

plaque with the help of an ultrasound, a brush and
an abrasive paste;

*  Mechanical debridement of periodontal pockets
conducted in several stages, with the use of spe-
cially designed Gracey curettes, deep rinse with
local antiseptics and application of medicaments
and a protective bandage as needed;

* At the end of treatment, patients were motivated
to maintain oral hygiene.

The protocol of the laser treatment of periodontal

pockets was conducted in the following way:

* The use of a laser optic fiber with thickness of
200 nm, with the power and frequency of the
laser beam adjusted on a computer before the
intervention (close curettage);

e The laser optic fiber was applied to the deepest
point of the pocket, following the tooth axis, with
circular movements around the tooth. The proce-
dure was repeated so every periodontal pocket
would be treated for at least 30 seconds during one
treatment.

* The laser treatment war repeated in a subsequent
session during the next two or three days.
According to the recommended precautionary
measures for working with lasers, all treated
patients and doctors wore protective goggles.

The procedure of the periodontal treatments was
explained to all patients and instructions for maintaining
proper oral hygiene were given. The level of oral
hygiene was followed through determining the Loe &
Sillnes plaque index. During this visit, the stage of con-
ventional therapy was started, which includes supragin-
gival removal of hard and soft plaque. At the next visit,
the conventional treatment continued with mechanical
curettage of the periodontal pockets during which two
deepest periodontal pockets from different quadrants
were chosen for further studies. One of them was addi-
tionally treated with a laser optic fiber after completing
the traditional treatment. Three days after the laser treat-
ments, the clinical parameters were measured again.

All clinical studies and both the conventional and the
laser treatment were carried out at the Clinic of Oral
Diseases at the PHO Dental University Clinic. The collect-
ed results were statistically analyzed and shown in a graph.

Results

The average Loe & Sillnes gingival index in the test
and control tooth (which is equal in both) before treat-
ment is 2.2 + 0.4, i.e. 2 - moderate inflammation, with
bleeding of probing.

The Loe & Sillnes in the test and control tooth after
treatment in average is 2.2 = 0.4, L.e. 0 - normal healthy
gingival, without bleeding on probing (Table 1).
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Table 1. Average value of Lée & Sillnes gingival inflammation index before and after treatment

Gingiv’al infla_mmation : Number Average Minimum Maximum Star_md._ard

Lée & Sillnes deviation

Test tooth before treatment 15 22 20 3.0 0.414039
Test tooth after treatment 15 0.2 0.0 1.0 0.414039
Control tooth before treatment 15 22 2.0 3.0 0.414039
Control tooth after treatment 15 0.2 0.0 1.0 0.414039

Status

Normal, healthy gingival

A slight change in color and contour, without bleeding of probing

Moderate inflammation, with bleeding of probing

WIN| ~| O

Severe inflammation with signs of spontaneous bleeding

Table 2. Periodontal pocket bleeding on probing before and after treatment

Control tooth Control tooth
Test tooth Test tooth
Before treat N ; Before After
i efore treatmen er treatmen

Eleeding /tooth Treatment Treatment

No. % No. % No. % No. Y%
No bleeding 12 80.0 12 80.0
1-minor bleeding on probing 1 6.7 3 20.0 1 6.7 3 20.0
2-moderate bleeding on probing 8 53.3 8 53.3
3-spontaneous bleeding 6 40.0 6 40.0
Total 15 100.0 15 100.0 15 100.0 15 100.0

Before the treatment, in both the test and the control
tooth, the index of gingival inflammation was registered
in 80% i.e. 2 - moderate inflammation, with bleeding of
probing and index gingival inflammation in 20% i.e. 3 -
Severe inflammation with signs of spontaneous bleeding
(Table 1).

Before treatment bleeding was recorded on probing
in most cases. After treatment bleeding wasn’t recorded
on probing — 80% (Table 2).

According to the index of bleeding dynamics from
the periodontal pocket on probing 1-light bleeding on
probing, an increase of 200% is registered before,
between and after the treatment.

The average periodontal pocket depth in the test and
control tooth before and after treatment is unchanged at
6.3 = 0.6 mm, with the minimum at 5.0 mm, and the
maximum at 7.0 mm (table 3).

From all measurements taken of the periodontal
pocket depth before and after treatment, the depth of 6
mm is most common at 53.3% frequency, followed by
depth 7 mm at 40% frequency.

Average clinical attachment loss in the test and con-
trol tooth (which is equal and unchanged) before and
after treatment is 5.9 + 1.8 mm, with the minimum at 2.0
mm, and the maximum at 8.0 mm (table 4).

From all measurements taken of the clinical attach-
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Table 3. Average value of periodontal pocket depth before and after treatment

Gingililgtlaigﬂgmrr:;tion : No. Average Minimum Maximum 3:/?;{?;2

Test tooth before treatment 15 6,3 50 7,0 0.617213

Test tooth after treatment 15 6,3 50 7,0 0.617213

Control tooth before treatment 15 6,3 5,0 7,0 0.617213

Control tooth after treatment 15 6,3 5,0 7,0 0.617213
Table 4. Average value of clinical attachment loss before and after treatment

Gingivgl inflammation . No. Average Minimum Maximum Star)dgrd

Lée & Sillnes deviation

Test tooth before treatment 15 59 2,0 8,0 1.751190

Test tooth after treatment 15 59 2,0 8,0 1.751190

Control tooth before treatment 15 59 2,0 8,0 1.751190

Control tooth after treatment 15 5,9 2,0 8,0 1.751190

ment loss before and after treatment, the most common
depth is 7.0 mm at 26.7% frequency, followed by depth
of 5.0 mm and 8.0 mm at 20% frequency.

Discussion

The results in Table 1 and 2 show that there is a sta-
tistically significant reduction in the gingival inflamma-
tion index and bleeding index by Loée & Sillnes for
p<0,05, in the test and control group during the first visit
and three days after the last stage of the conservative and
combined conservative - laser therapy. Gingival inflam-
mation bleedingin the periodontal pockets was reduced
more significantly in the test group.

These obtained results indicate that conservative
periodontal treatment with the addition of laser therapy
gives a significant improvement of the clinical manifes-
tation of periodontal disease'*'""?, by reducting the quan-
tity of periodontogenic microorganisms responsible for
the inflammatory gingival changes. These microorgan-
isms produce enzymes and toxins that stimulate the
destructive processes in the periodontal tissues. The
results obtained regarding the periodontal pocket depth
and the average attachment loss in the test and control
group were equal and unchanged before and after the
treatment (Table 3 and 4). These results do not concur
with those of the referencing authors™'*"*. The results we

obtained can be explained by the reduced re-coloniza-
tion or re-colonization with less harmful bacteria in
lasered pockets, and for that purpose long term studies
are necessary for more relevant results of the adminis-
tered laser therapy.

Conclusion

1. Close curettage of the periodontal pocket with the
use of laser optic fiber of the Nd: YAG laser in
combination with the conventional mechanical
periodontal treatment improves the clinical man-
ifestation of chronic periodontal disease. The sig-
nificant reduction of bleeding and gingival
inflammation confirms the anti - inflammatory
and antibacterial effects of the laser.

2. After conducting the combined therapeutic pro-
cedure (conventional and laser treatment), the
average depth of the periodontal pocket and the
average attachment loss in the test and control
tooth show unchanged values. These results can
be explained by the need of a longer observation
period which is necessary for creating a new fiber
attachment and formation of a new periodontal
attachment, as a result of the bio-stimulating
potential of the laser assisted procedure.

MakenoHcku ctomaronoluku nperned. ISSN 2545-4757, 2019; 42 (1-2): 60-64. 63




3. The use of Nd:YAG laser as an additional thera-
peutic method to the conventional periodontal
treatment reduces recidivism and maintains ther-
apeutic results for a long time. This method has a
great potential in antimicrobial control of more
aggressive forms of periodontal disease with
deep and narrow periodontal pockets.

4. With the use of high energy Fidelis III Nd:YAG
laser, patients are offered an efficient, quality and
modern therapy of periodontal disease. We hope
that the use of this method as an addition to the
conventional mechanical treatment of periodontal
disease will become a part of everyday dental
routine and practice.

Reference

Henry Schein. Periodontal Disease and Overall Health: A
Clinician's Guide. 2010. USA

Maybel Maybel Lages Balata, Lyla Prates de Andrade, David
Barros Nunes Santos, Andrea Nobrega Cavalcanti, Urbino da
Rocha Tunes, Erica Del Peloso Ribeiro, Sandro Bittencourt.
Photodynamic therapy associated with full-mouth ultrasonic
debridement in the treatment of severe chronic periodontitis: a
randomized-controlled clinical trial. J Appl Oral Sci. 2013 Mar-
Apr; 21(2): 208-214.

Maria Rosaria Gatto, Marco Montevecchi, Michela Paolucci,
Maria Paola Landini, Luigi Checchi. Prevalence of six
periodontal pathogens in subgingival samples of Italian patients
with chronic periodontitis. New Microbiologica, 37, 517-524,
2014.

Azarpazhooh A, Shah PS, Tenenbaum HC, Goldberg MB. The
effect of photodynamic therapy for periodontitis: a systematic
review and meta-analysis. J Periodontol. 2010;81:4—14.

Debora C. Matthews, DDS, MSc. Seeing the Light - The Truth

10.

11.

12.

13.

14.

15.

about Soft Tissue Lasers and Nonsurgical Periodontal Therapy. J
Can Dent Assoc 2010;76:a30.

Davoud Zare, Ahmad Haerian, Reza Molla, and Farzane Vaziri.
Evaluation of the Effects of Diode (980 Nm) Laser on Gingival
Inflammation after Nonsurgical Periodontal Therapy. J Lasers
Med Sci. 2014 Winter; 5(1): 27-31.PMCID: PMC4290520.
Ishikawa I, Aoki A, Takasaki AA. Potential applications of
Erbium:YAG laser in periodontics. J Periodontal Res. 2004
Aug;39(4):275-85.

Theodoro LH, Silva SP, Pires JR, Soares GH, Pontes AE, Zuza EP.
et al. Clinical and microbiological effects of photodynamic
therapy associated with nonsurgical periodontal treatmentA 6-
month follow-up.Lasers Med Sci. 2012;27:687-93.
Sanz-Sanchez I, Ortiz-Vigon A, Matos R, Herrera D, Sanz
M.Clinical efficacy of subgingival debridement with adjunctive
erbium: yttrium - aluminum -garnet laser treatment in patients
with chronic periodontitis: a randomized clinical trial.2015
Apr;86(4):527-35.

Lu RF, Feng XH, Xu L, Meng HX.Clinical and putative
periodontal pathogens' features of different sites with probing
depth reduction after non-surgical periodontal treatment of
patients with aggressive periodontitis. 2015 Feb 18;47(1):13-8.
Frank Y.W. Yung, DDS. The use of an Er:YAG laser inperiodontal
surgery: Clinical cases with long-term follow-up. Academy of
Laser Dentistry, Journal of Laser Dentistry 2009, Volume 17, Issue
1. Its original publication appears in J Laser Dent 2009;17(1)
13-20.

Milne TJ, Coates DE, Leichter JW, Soo L, Williams SM, Seymour
GJ, Cullinan MP.Periodontopathogen levels following the use of
an Er:YAG laser in the treatment of chronic periodontitis.2015 Jan
29.

Araki AT, Ibraki Y, Kawakami T, Lage-Marques JL. Er:Yag laser
irradiation of the microbiological apical biofilm. Braz Dent J.
2006;17(4):296-9.

De Mendonga A.C. Maximo M.B. Rodrigues J.A. Arrais C.A. De
Freitas PM. Duarte PM. Er:YAG laser, ultrasonic system, and
curette produce different profiles on dentine root surfaces: an in
vitro study. Photomed. Laser Surg. 2008;26:91-97.

Al-Hebshi NN, Al-Alimi A, Taiyeb-Ali T, Jaafar N.Quantitative
analysis of classical and new putative periodontal pathogens in
subgingival biofilm: a case-control study.2015 Jun;50(3):320-9.

64

Macedonian Dental Review. ISSN 2545-4757, 2019; 42 (1-2): 60-64.



UDC: 611.314.018

EVALUATION OF DENTOALVEOLAR CHANGES
IN MIXED AND PERMANENT DENTITION
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*Faculty of Dentistry, Department of Orthodontics, University "Ss Cyril and Methodius", Skopje, Republic of North Macedonia

Abstract

The dimensions of dental arches and occlusion have always been of concern to anthropologists, orthodontists and other specialists in the field of maxillofacial and
reconstructive surgery. Encouraged by the individual variations of the normal size and shape of the dental arches developed under the influence of genetic factors and
factors from the external environment, we set the following goals: by analyzing studio models of respondents aged 6-8 and 12-14 years of age, to determine the sta-
tistical significance of the defined parameters in the maxilla and the mandible. The study was performed on a sample of studio models in 55 subjects with normal occlu-
sion of both sexes, divided in two age groups, 6-8 years with mixed dentition and 12-14 years with permanent dentition. Measurements were performed on the follow-
ing parameters: anterior arch curve in maxilla and mandible (AC1, AC2), posterior arch curve in maxilla and mandible (PC1, PC2), the intermolar distance in maxilla
and mandible (MM1, MM2), inter-canine distance in maxilla and mandible, palatinal depth (PD), palatinal length (PL) and mandibular length (ML). The obtained results
from the comparative analysis of dental vamishes, in relation to age (6-8 and 12-14 years) of both sexes, showed larger values for certain parameters with statistical
significance in the group from 12-14 years of male sex. In conclusion, the knowledge of the growth factors in occlusal and craniofacial variations is of great impor-
tance for basic research, but there is also clinical relevance in predicting growth in planning orthodontic treatment. Keywords: gnathometric variables of dental arch-
es; gender; age.

AncTpakr

[luMeH3nnTe Ha AeHTanH1Te Nakosi 1 OKy3ujaTa Oz cexorall bune NpeAMeT Ha MHTEPEC Ha aHTPOMOMNo3uTe, OPTOOHTITE KaKO M OCTaHaTUTE CreLjanieTin of obnacTa
Ha MakcunohaLyjanHara v pekoHCTPYKTMBHa Xvpypruja. MoTTMKHAaTV of MHAMBIWAYaNHUTE BapujaLiv Ha HopManHaTa ronemiHa 1 (oopMa Ha AeHTanHuTe Nakosyu Kou ce
pa3BvBaaT of AjCTBO Ha reHeTckuTe (haktopu 1 (akTopuTe Of HafBOPELUHATa OKONMMHA,MM MOCTABMBME CIEAHNUTE LieNu: MPeKy aHanusa Ha CTyAMo Modenu Ha
VCNUTAHULM Ha Bo3pacT of 6-8 1 12-14 roguiuHa Bo3pacT,fa ce YTBPAW CTATUCTUYKA CUTHUUKAHTHOCT Ha AeMHUpaHUTe napameTpu BO Makcuna U MaHaubyna.
cnuTyBarbeTo beluie BpLUEHO Ha MPUMEPOK Of CTY/AMO MOAENM Kaj 55 MCnuTaHMLy Co HopManHa Okiy3uja of fBaTa nona,nofeneH Bo 1B BO3pacHy rpyni, og 6-8 rop.co
MellaHa AeHTumja n of 12-14 rop. co nepmaHeHTHa AeHTUUMja. bea W3BpLIEHM Mepera Ha CrefHuUTe napameTpu:aHTepHopHa nakoBa obnuHa BO Makcuma
Mangubyna(AL1, ALI2), noctepuopHa nakoa obnuHa Bo Makcuna v Mangubyna(lL1, ML2), nHrepmonapHoTo pactojaHue Bo Makcuna v Mangubyna (MM1, MM2),
nanatvHanHa Anabura(Mf), nanatmHanta gomkuvna (M)  margmbynapra gomkvna (MI). [lobueruTe pesynTaTi of KoMnapaTiBHaTa aHannaa Ha AeHTanHuTe nakosy,
B0 0fiHOC Ha Boapacr (8-10 1 12-14 rop.) Kaj ABaTa nona,nokaxa 3a NoeanHY NapameTpy NOroNieMin BpeAHOCTM CO CTAaTUCTUYKA CUTHUCDMKAHTHOCTBO rpynata of 12-14
roA. O MaLLku non. Kako 3akny4ok no3HaBareTo Ha (hakTopuTe KOv v peryninpaar okrysanHuTe 1 kpaHuodhaLjanHuTe BapujaLyy e of ronema BakHOCT 33 OCHOBHUTE
WCTPaXyBatba, HO MMa 1 KIMHUYKa PENeBaHTHOCT BO NPeaBUAYBA-ETO Ha pacToT MpW NiaHUpatbe Ha OPTOAOHTCKUOT TPETMaH.

Introduction

Orthodontic science has always been willing to find
out the secrets of growth processes of the craniofacial
complex. The growth and development of a person is a
dynamic and complex process which leads to skeletal
and muscular changes of the components of the cranio-
facial system. The morpho-functional association of cor-
tex and muscular tissue in the last period has been devel-

oped in accordance with the biological maturation of the
unit, conducted by the genetic message, the epigenetic
factors and the influence of the environment in which it
lives.

This established dynamic framework and harmony is
not a basic guarantee for the proper growth and devel-
opment of the cranial complex. The aesthetics of the
teeth was of great significance in the life of human
beings. Based on the dental appearance, the overall
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physiological attraction of the person is of great impor-
tance for the social, physiological and psychological life
of the person Dimberg'.

The numerous and diverse definitions encountered in
the professional literature for normal occlusion should not
be interpreted as a law, but as a starting point in determin-
ing the normal occlusion. Every normal occlusion, along
common general features has its own personal character-
istics, the expression of the genetic variation Bayome’,
Ferro®. The normal occlusion is characteristic for each
individual and varies, depending on the period of life, and
the type of dentition Trivino®. In the case of dysfunction or
suppression, only one of these factors develops disorders
in the individual somatic development and creates
favoritism for the appearance of dental and craniofacial
anomalies with the consequent morphological, functional
and aesthetic deviations of Markovic’.

The dimensions of the dental arches and the occlusion
have been subject to the interest of anthropologists, ortho-
dontists and specialists of maxillofacial and reconstructive
surgery. Knowing the factors that regulate occlusal and
craniofacial variations is of great importance for basic
research, but they also have clinical relevance in predict-
ing growth in planning orthodontic treatment.

The empirical experience points to the necessary need
for determining and studying all the postulates that define
the normal base and the relationships in the orofacial sys-
tem. Individual variations in the size and shape of dental
arches depend on genetic factors, internal causes, postna-
tal conditions in the environment, as well as ethnic and
racial backgrounds. Angle (Markovic®’, Zuzelova®) con-
cluded that the only way to achieve a balanced appearance
should be a complete dentition. The shape of the dental
arches during growth is strongly influenced by the func-
tion of lingual and mimic musculature.

From Broka (1873), various methods of dental analy-
sis of studio models began to be used: Graber’, Moyers,
Bolton, Lundstrom, Korhaus, Adler, Combel (titled
Salzman®). Correlative morphological and developmen-
tal analyzes of changes in postnatal growth and develop-
ment are based on phylogenetic correlations’, anthropo-
metric studies” and serial cephalometric radiographs'.
These studies largely determined the nature and direc-
tion of growth and development with its minor changes.
Smaller changes for orthodontists have practical rele-
vance, especially when it comes to changes in the width
of the dental arches. In the longitudinal study of
Goldstain', Salzman®, Sato", Odajima', Mikami", nor-
mal changes in dental arches appear during growth and
development. In recent years, Scher's"”, Brodie's",
Scott's' reflection on dental arches has been largely driv-
en by mathematical morphogenesis.

Channing and Wissler (titled from Bjork)"” were
among the first examiners of the width of dental arches
using the biometric technique. They state that the width
between the canines after the age of eight and the width
between the molars after their eruption is not increased.
Sodermanns' points out that the width of the dental
arches is inherited.

There are many studies in the literature about normal
changes in the width of dental arches Lavelle” and ass.,
Sodermanns'®, Mills*, Moorrees®, Sillman®, which can
be summarized in such a way that: the increase in the
dental arch width occurs in both groups of 9 to 13 years
of age. In males, the arch width is 1.5 mm for the max-
illa and 0.4 mm for the mandible. In female subjects, the
maxillary arch width increases by only 0.8 mm, while
the mandibular by 0.5 mm. The difference in the dimen-
sions of the arch width between the maxilla and the
mandible is interpreted by the divergent inclination of
the maxillary alveolar procesus in comparison with the
convergent inclination of the mandibular alveolar proce-
sus. Sodermanns® points out that the width of the dental
arches is inherited. Based on the above-mentioned facts,
we find that the image that morphologically presents
malocclusion, especially in the lower level, under the
influence of the functional adaptation, is transformed
into normal occlusion. In other cases, the morphological
words of the ideal occlusion may be associated with seri-
ous functional disturbances, and accordingly, it cannot
be referred to as a "normal occlusion".

Purpose

Inspired by the individual variations of the normal
size and form of dental arches that occur during growth,
and which depend on the hereditary and environmental
factors, we set the following goals: by analyzing studio
models from individuals with normal occlusion, at the
age of 6-8 and 12-14 years, of both sexes from the
Private dental practices "Euro Orthodonci" Gostivar, to
determine whether there is statistical significance for the
defined parameters in the maxilla and the mandible:
anterior arch curves in maxilla and mandible (ACI,
AC2); posterior arch curves in maxilla and mandible
(PC1, PC2); intermolar distance in maxilla and mandible
(MM1, MM2); palatinal depth (PD); palatinal length
(PL) and mandibular length (ML) among adult groups,
as well as gender polymorphism.

Material and methods

The examination was performed on a sample of stu-
dio models in 55 subjects with a normal occlusion of
both sexes, divided in two groups according to age: 6-8
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Figure 1. Schematic display of the parameters in the upper and lower dental arch

years old- mixed dentition and 12-14 years - permanent
dentition, from Gostivar (Republic of North
Macedonia).

The linear parameters were used in the research are
the following,

» Interior arch curve in maxilla and mandible
(AC1, AC2)

» Posterior arch curve in maxilla and mandible
(PC1, PC2)

» Inter-canine distance in maxilla and mandible
(CC1, CC2)

» Intermolar distance in maxilla and mandible
(MM1, MM2)

» Palatinal length (PL)
» Palatinal depth (PD)
» Mandibular length (ML)

The parameters were measured with a flexible gauge
and a calibrated ribbon used to measure the anterior and
posterior arch form in the centimeters approximately to
the first decile, a compass by Corkhaus. The following
statistical methods are applied: Descriptive Statistics
(Mean; Std.Deviation; £ 95.00% CI; Minimum;
Maximum); Kolmogorov-Smirnov test, Lillifors test,
Shapiro-Wilks W test (p), depending on the distribution
of data; Differences in the analyzed parameters between
two independent samples were tested with t-test - inde-
pendent samples (t) and Mann-Whitney U Test (Z). The
significance is determined with p <0.05.

Results

The comparative analysis among the older group of
males shows higher values in the 12-14 age group, with
statistical significance for the parameters: AC2, PCI,

Table I. Comparison between male 6.0-8.0 years (1) & male 12.0-14.0 years (2)

Parameter Mean 1 Mean 2 t-value daf | P Valid N 1 Valid N 2
AC2 32.76667 | 34.07143 | -2.40886 27 | 0.023096 15 14
PCA1 87.90000 | 92.57143 | -3.75853 27 | 0.000835 15 14
PC2 84.43333 | 85.07143 | -0.38580 27 | 0.702671 15 14
CC1 33.53333 | 34.85714 | -1.78161 27 | 0.086066 15 14
CC2 26.96667 | 27.64286 | -0.85973 27 | 0.397506 15 14
MMA1 48.36667 | 53.03571 | -5.96064 27 | 0.000002 15

MM2 4463333 | 48.28571 | -5.09202 27 | 0.000024 15 14
PD 15.20000 | 14.60714 | 0.86906 27 | 0.392477 15 14
PL 41.02000 | 38.00000 | 2.86014 27 | 0.008072 15 14
ML 31.72000 | 31.75000 | -0.04186 27 | 0.966921 15 14
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Table 1.1. Comparison between male 6.0-8.0 years (1) & male 12.0-14.0 years (2)

166.5000

268.5000

46.50000

0.010676

-2.55315

Table Il. Comparison between female 6.0-8.0 years (3) & female 12.0-14.0 years (4)

31.86667 | 33.90909 | -2.24874 0.033980

89.00000 | 90.72727 | -3.22531 24 | 0.003612 15 1
80.93333 | 83.09091 | -2.12278 24 | 0.044284 15 1"
30.26667 | 33.18182 | -4.51229 24 | 0.000144 15 11
23.23333 | 26.86364 | -4.71010 24 | 0.000087 15 1
50.23333 | 52.22727 | -2.26423 24 | 0.032876 15 11
43.10000 | 47.54545 | -6.61297 24 | 0.000001 15 1
1560000 13.27273 3.05684 24 | 0.005420 15 1

Table II.1. Comparison between female 6.0-8.0 years (3) & female 12.0-14.0 years (4)

185.5000

165.5000

65.50000

-0.882299

0.377616

198.0000

153.0000

78.00000

-0.233550

0.815335

15

11

204.0000

147.0000

81.00000

0.077850

0.937948

15

11

Table Ill. Comparison between male 6.0-8.0 yrs. (1) & female 6.0-8.0 yrs. (3)

32.76667 | 31.86667 | 2.13932 0.041269

87.90000 | 89.00000 | -1.73822 28 |0.093160 15 15
84.43333 | 80.93333 | 4.82791 28 | 0.000044 15 15
33.53333 | 30.26667 | 6.40255 28 | 0.000001 15 15
26.96667 | 23.23333 | 8.64466 28 | 0.000000 15 15
48.36667 | 50.23333 | -3.02120 28 | 0.005330 15 15
44.63333 | 43.10000 | 3.45618 28 | 0.001766 15 15
15.20000 | 15.60000 |-0.76443 28 |0.451008 15 15
31.72000 | 31.23333 | 1.52107 28 | 0.139456 15 15

Table Ill.1. Comparison between male 6.0-8.0 years (1) & female 6.0-8.0 years (3)

339.0000

126.0000

6.000000

4.417414 | 0.000010

345.0000

120.0000

0.000000

4.666283 | 0.000003

15

15
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Table IV. Comparison between male 12.0-14.0 yrs (2) & female 12.0-14.0 yrs (4)

Parameter Mean 2 Mean 4 t-value df B Valid N2 | Valid N 4
AC2 34.07143 | 33.90909 | 0.160007 23 | 0.874273 14 11
BEil 92.57143 | 90.72727 | 1.357139 23 | 0.187907 14 11
PC2 85.07143 | 83.09091 | 0.977310 23 | 0.338584 14 11
CC1 34.85714 | 33.18182 | 1.844751 23 | 0.077991 14 11
CC2 27.64286 | 26.86364 | 0.706680 23 | 0.486863 14 11
MMA1 53.03571 | 52.22727 | 0.765760 23 | 0.451607 14 11
MM2 48.28571 | 47.54545 | 0.778557 23 | 0.444177 14 11
PD 14.60714 | 13.27273 | 1.439373 23 | 0.163517 14 11
Table IV.1. Comparison between male 12.0-14.0 yrs (2) & female 12.0-14.0 yrs (4)
Parameter Rank Sum | Rank Sum U 7 p-level Valid Valid
2 4 N 2 N 4
ACA1 231.5000 93.5000 27.50000 | 2.709872 | 0.006731 14 11
PL 206.0000 | 119.0000 | 53.00000 | 1.313877 | 0.188888 14 11
ML 185.0000 | 140.0000 | 74.00000 | 0.164235 | 0.869547 14 11

MMI1, MM2 and PL. Similarly, the AC1 parameters
shows significant differences for Z = -2.55 and p <0.05
(p=0.01) (Table I.1)

Although female respondents aged 6.0 to 8.0 years
have a higher palataldepth (PD) compared to the age
group of 12.0-14.0 years, the difference for t = 3.06 and
p <0.01 (p = 0.005) is significant (Table II). While the
remaining parameters were higher with a statistical sig-
nificance in the group of 12-14 years, the parameters
ACI1, PL and ML did not show any differences (Table
I1.1).

Table III and Table III.1 show the differences in the
analyzed parameters between male and female respon-
dents aged from 6.0 to 8.0 years.

Male subjects have higher average values with statis-
tical significance for: AC2; PC2; CC1; CC2; MMI1 and
MM2 in relation to female respondents. While female
respondents have higher average PC1 values compared
to male respondents, the difference for t = -1.74 and p>
0.05 (p = 0.09) is not significant.

Also, male subjects have higher average values with
statistical significance of the anterior arch curve of the
maxilla (AC1), the difference Z = 4.42 ip <0.001 (p =
0.000), as well as for the palatinal length (PL), the dif-
ference for Z = 4.67 ip <0.001 (p = 0.000) is significant
(Table II1.1).

The comparative analysis between males and
females aged 12-14 years is shown in Table IV. Male

respondents, although having higher average values than
female respondents, however, do not show any statisti-
cally significant differences.

While male subjects showed higher average values
with statistical significance of anterior arch curve in the
maxilla (AC1) compared to female respondents, the dif-
ference for Z = 2.71 ip <0.01 (p = 0.007) is significant
(Table IV.1).

Discussion

During growth and development, the craniofacial
system shows changes in the dimensions of individual
bones and their relationship". The neonatal face is char-
acteristically small in relation to the cranium. However,
the person undergoes postnatal progressive increase, and
its various proportions noticeably change with age. All
skeletal changes represent a response to the primary
changes in the growth of the functional matrix.

Many attempts have been made to describe the ideal
arch. It was done using deductive reasoning and measur-
able changes. Statistical analyzes were used to evaluate
these changes and to describe the arch. Orthodontists are
most aware of individual differences and variations in all
people. It must be emphasized that a great deal of effort
will be deducted from orthodontists if they formulate the
plans and technique of treatment based on the average. It
is not the intention to build the ideal arch as a clinical
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entity in its own right, but rather to have a tool for better
development of arch structural problems. All orthodon-
tic planning and constructions of the appliance must be
individually tracked in order to ensure that the arch con-
cept admirably helps the very appearance of the individ-
ua119,20,]2,22.

Many authors have described the changes in the den-
tal arches during postnatal growth and develop-
ment®***'°. Our findings are mainly based on the find-
ings of these authors. However, there are certain differ-
ences in terms of the time of greatest growth and devel-
opment of dental arches in the width both in the maxil-
lary and the mandible. The absolute values of the dental
arch width are higher in this study than the examinations
of Knott®*, Mills?’, Moyers*, Ortega®.

The mean values of the selected parameters in the
examined groups were generally higher in boys than in
girls, especially in the 12-14 year group, and we agree
with the findings of**. The size and depth of the dental
arches showed changes in comparison to 6-8 years, and
12-14 years in both groups. Our findings coincide with
the findings of Silman®, which showed that there are
changes in the size and depth of dental arches from birth
to 25 years. Also, Lavelle et al.” found that the biggest
changes occur from 5-7 years and 11-13 years during the
eruption of permanent teeth.

Dental eruption has a significant effect on the shape
of the dental arches, the depth is determined directly by
the growth of the alveolar bone and the size of the
teeth®*'*'. Palatinal and maxillary length and mandibular
posterior arch curve showed a decrease over the years.

The eruptive sequence of teeth, especially in the pre-
molar region, according to Ash* is an important factor in
reducing posterior arch parameters during mandible
growth. However, the anterior and posterior arch curve
also depends on the growth of the dental facial complex,
and the degree of overbite and overjet expression.
Appropriate maxillary and mandibular variables refer-
ring to inter-arch distances show a strong correlation
between teeth eruption and the development of occlu-
sion in relation to the development of oral motor func-
tions.

The greatest increase in inter-canine distance occurs
at the age of 12-15 in males and 9-11 years of age in
female subjects. This difference is interpreted by the dif-
ferent times of peak puberty in male and female individ-
uals. It is considered that the width of the dental arches
is influenced by genetic and environmental factors, of
which the most important is the genetic one. This exam-
ination confirms the findings of Sarhan®, Gafni** and
Bojaxiev®.

Comparative analysis of male respondents between
the two adult groups showed higher values in the group

of 12-14 years, with statistical significance for the fol-
lowing parameters: AC2, PC1, MM 1, MM2 PL and AC1
(Table I and II.1). Similarly, the comparative analysis in
girls showed the existence of statistical significance for
all examined parameters, that is, women respondents
aged 12.0-14.0 years have higher average values (Table
II). These findings agree with Bojaxiev® and ass.
Argyropolus® 1 Goldstein". Male respondents showed
higher values in relation to girls with statistical signifi-
cance for the following parameters: AC2, PC2, MM,
MM2 (Table III).Comparative analysis between male
and female respondents aged 12.0-14.0 years does not
show a statistical significance (Table 1V), except for
ACI (Table IV.I).

Conclusion

The comparative analysis of dental arches, in relation
to age (6-8 and 12-14 years), in both sexes shows high-
er values for individual examined parameters with sta-
tistical significance in the male group of 12-14 years.

Summing up all these results in the complete interac-
tion of pre-emptive factors in relation to age and gender
can support the fact that inheritance, external influence
and individual growth are dominant in the creation of
normal growth and the development of the orofacial sys-
tem, that is, each individual needs to be analyzed sepa-
rately, when orthodontists approach orthodontic treat-
ment planning.
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Abstract

Implant stability plays a major role in the success of osteointegration. Taking into consideration this fact about the implant stability, the difference of the primary and
secondary dental implant stability and their influence on the longevity of the implant therapy is the main aim of this study, which was established through the determi-
nation of the primary and secondary dental implant stability between patients with two different types of implants. This clinical study was performed in a private dental
office called ,,Vita-Dent" in Tetovo, Republic of North Macedonia. The study incorporates two types of implants, MIS Seven implants with internal hexagonal shape and
Straumann Standard plus Bone level implants from the ITI Academy with internal octagonal form. The stability of the implants was measured by analyzing the reso-
nance frequency using the instrument Osttell IDX TM. Implant Stability Quotient (ISQ) is the measurement unit of this diagnostic tool and the measurement units range
from 1 to 100. For all 308 implants, the ISQ values for primary implant stability vary in the range 61.85 + 6.40 units. The ISQ values for secondary implant stability vary
in the range 71.70 % 11.67 units. Primary stability of Straumann dental implants is insignificantly greater than the primary stability of MIS dental implants, in compari-
son to the secondary stability of Straumann dental implants that is significantly greater than the secondary stability of MIS dental implants. Keyword: dental implants,
implant stability, RFA, 1SQ.

AncTtpakT

CrabunHocTa Ha UMNNaHTUTE WUrpa roriema ynora BO YCreXoT Ha OCTeOMHTerpaLujata. Mmajku ro npesuz 0Boj akT 3a cTabunHOCTa Ha MMMNAHTOT, NOCTOEHETO Ha
npuMapHa 1 cekyHaapHa CTabunHoCT U HUBHOTO BrivjaHue Ha [ONrOBEYHOCTA Ha MMNMaHTHaTa Tepanuja, € rmaBHaTa Lien Ha 0Baa CTyAuja — Mpexy yTBpAyBatbe Ha
npuMapHaTa v CekyHaapHaTa CTabunHocT nomery nalyeHTUTe Co ABa pa3nuyHyv BuAoBY uMnnaHTi. OBaa knHudka cTyanja bele cnposeaeHa Bo 13Y ,,Buta-fleHT"
B0 TeToBo, Penybnnka CeepHa Makemonuja. CTyaujata onchatv ABa pasnuyHm TUMOBK Ha uMnnanTi, MIS Seven uMnnaHTy co BRATpeLLHa XeKkcaroHanHa opma i
Straumann Standard plus Bone level umnnantv og Akapemujata ITI co BHaTpelHa okToroHanHa copma. CTabunHocTa Ha UMMNaHTUTE Ce MCTUTYBaLLE Mpeky
aHanmsaTa Ha pesoHaHTHaTa (hpekBeHUMja Co MOMOL Ha MHCTpymeHToT, HapeyeH Osttell IDX TM. Koununuk Ha umnnaxTHa ctabunHoct (ISQ) e eguHuuaTa 3a
Meperbe, Ha 0Baa [ujarHoCTU4Ka anarka 1 MepHUTe eauHuLy ce agwxar of 1 go 100. 3a cute 308 umnnaHty, ISQ BpeaHocTUTe 3a NpumapHaTa cTabunHocT Ha
nmnnaHTuTe Bapupaart Bo oncerot 61,85 + 6,40 eaunnum. BpenrocTute Ha ISQ 3a ncTvot 6poj Ha A€HTanHN MMNNAHTY 3a CeKyHAApHa CTabUNHOCT Ha MMMAaHTUTe
Bapupaar Bo oncerot o 71,70 + 11,67 eguHuuy. MpumapHaTa CTabUNHOCT Ha MMNNAHTUTE Ha Straumann UMMMaHTUTE € He3HAUUTENHO NoroniemMa of npuMapHaTa
cTabunHocT Ha MIS meHTanHUTE UMMNaHTK, 3a pasnuka Of CeKyHAapHaTa cTabumHocT Ha Straumann AeHTanHW UMNMAHTX WTO € CUrHUUKAHTHO noronema of
cekyHpapHata cTabunHoct Ha MIS umnnanTute. Knyysu 360poBu: AgHTanHu UMnnaHTy, uMnnaxtHa crabunHoct, RFA, 1SQ

Introduction them. Proper monitoring and maintenance of the implants
in the patient's mouth is essential to ensure the longevity

The number of patients treated with dental implants is  of the dental implant and its suprastructure through a com-
increasing and continues to grow, and dentists accept the  bination of adequate control examinations, proper oral
challenges, which these complex restorations carry with  care and effective oral hygiene performed by the patient.
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Implant stability plays a major role in the success of
osteointegration. Primary stability is a mechanical phe-
nomenon, which is related to the quality and quantity of
the local bone, the type of implant and the surgical tech-
nique. Secondary stability is increased by bone forma-
tion and tissue remodeling on the implant - tissue inter-
face and surrounding tissues. It has been proven that sta-
bility during implantation, as well as after a certain peri-
od of time, has major significance for the success of
implant therapyl.

The primary stability of a dental implant is related to
the mechanical ratio and the contact of the implant with
the surrounding alveolar bone, while bone regeneration
and remodeling phenomena, affecting the alveolar bone,
determine the secondary or biological stability of the
implants. Secured and appropriate primary stability is in
a positive correlation with the secondary stability?2.

The method we will use in this research is the analy-
sis of the resonant frequency. Meredith, Sennerby and
Meredith first proposed the RFA method as a highly effi-
cient qualitative method that serves to assess the stabili-
ty of dental implants3,4.

Devices that perform a resonant frequency analysis,
measure the resonance frequency through a transducer
connected to the implant body, which is stimulated at
different frequencies. The significance of these analyzes
is enormous and according to a study by Sul et al., RFA
is a reliable indicator of identifying the stability of the
implant5, 6.

In their research, Nordin et al. conclude that SLA
Straumann implants positioned in the maxilla represent
a reliable alternative treatment in fresh extraction
wounds. Radiographic analysis after 2-3 years showed
that there were no changes in the height of the bone
either from the mesial or the distal side7.

Taking into consideration the facts about the implant
stability, the difference of the primary and secondary
dental implant stability, and their influence on the
longevity of the implant therapy are the main aims of
this study. Our goal is to determine the difference
between primary and secondary dental implant stability,
between patients with two different types of implants
(MIS and Straumann dental implants) and we will deter-
mine the summary of primary and secondary stability of
all dental implants in the study.

Material and methods

This clinical study was performed in a private dental
office "Vita-Dent" in Tetovo, Republic of North
Macedonia, carried out in the period from 2014-2019.
Implants were placed in edentulous patients who needed

to restore one or more teeth. All of the patients were
older than 18 years old. Patients with malignant, sys-
temic diseases and patients with craniofacial anomalies
(syndromes) were excluded from the study. The implants
were surgically placed by one specialist - oral surgeon,
and the stability of the implants was determined using a
contemporary diagnostic instrument, which analyzes the
resonant frequency.

The study incorporates two types of implants, MIS
Seven implants with internal hexagonal shape and
Straumann Standard plus and Bone level implants from
the ITI Academy with internal octagonal form.

The stability of the implants was measured by ana-
lyzing the resonance frequency using the instrument
Osttell IDX (Osttell AB, Gothenburg, Sweden). Implant
Stability Quotient (ISQ) is the measurement unit of this
diagnostic tool and the measurement units range from 1
to 100. In cases when higher values are displayed on the
instrument, those implants have better stability. The
results of the conducted analyzes will be appropriately
recorded in the implantological and anamnestic charts
for every subject, which were necessary for statistical
analysis.

All implants were surgically placed according to the
protocol of two-phase implantation, where the implant is
surgically placed in the first phase. In this phase, the pri-
mary stability with the Osstell IDX RFA (Resonance
Frequency Analyze) was determined. In the second
phase after six months, appropriate x-rays were done to
confirm the positioning of the implanted dental implants
and to assess how close they are to the vital anatomical
structures and whether sufficient bone tissue around the
implant is formed. In this phase, adequate measurements
were carried out to determine secondary stability and
osteointegration.

The measurement technique is based on a small
transducer screwed on the implant and tightened,
according to the manufacturer's specifications, with a 10
N-cm torque. The wireless probe device was approached
several millimeters to the transducer without touching it.
The obtained ISQ values represent the resonance fre-
quencies of the electromagnetic waves. Four measure-
ments will be performed for every implant, on the
mesial, distal, buccal and palatial/lingual side and they
will be recorded in the instrument. The same data were
registered on a computer connected with a USB cable to
the Osttell IDX Data Manager.

Data obtained from the clinical investigation was
appropriately and statistically processed. For statistical
analysis, we used special software for statistical analysis
of data- Statistica 7.1 for Windows and SPSS Statistics
17.0.
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Results

This section of the paper will present the results
obtained from the research related to the assessment of
primary and secondary stability of implants performed in
the period from 2014-2019 in the private dental office
"Vita Dent" -Tetovo. The total number of participants was
100.

The clinical examiantion covered an equal number of
respondents according to which implant they were given.
From the total number of subjects, 48 (48 %) were female,
while the remaining 52 (52 %) were male. The median
age of patients varied in the interval of 54.18 + 10.67
years (£ 95.00CIL: 51.15-57.21).

1. Results for MIS Seven dental implants

Table 1. and Figure 1. present the descriptive statistics
of the ISQ values of primary implant stability as well as
the secondary stability of implants examined 6 months
after implantation. In 185 implants, the ISQ values of pri-
mary implant stability vary in the range 61.66 £ 7.43 units
(£ 95.00CT: 60.59-62.74), the minimum value is 41 units
and the maximum value is 82 units. ISQ values of sec-
ondary implant stability vary in the range of 68.94 = 9.91
units (£ 95.00CI: 67.50-70.37), the minimum value is
0.00 units and the maximum value is 88 units.

The results in Table 2. show the difference between
the ISQ values of primary and secondary implant stabili-
ty.

Six months after the implantation, the ISQ values for
secondary implant stability for Z = 11.02 and p <0.001 (p
= 0.000) are significantly higher than the values of pri-
mary implant stability.

For R =0.87 and p <0.05 in the examined relationship
between the ISQ values for primary and secondary
implant stability, a very strong positive correlation was
established.

2. Results for Straumann dental implants

Table 3. and Figure 2. present the descriptive statistics
of the ISQ values of primary implant stability as well as
the secondary implant stability examined 6 months after
implantation of Straumann dental implants.

Of the total number of 123 implants, the ISQ values of
primary implant stability vary in the range 62.14 + 4.46
units (+ 95.00K: 61.34-62.93), the minimum value is 51
units and the maximum value is 79 units. Of the same 123
implants, the ISQ values of secondary implant stability
vary in the range 75.86 + 12.87 units (+ 95.00K: 73.56-
78.16), the minimum value is 0.00 units and the maximum
value is 89 units.

Table 1. Primary stability & Secondary stability/ISQ Values /Descriptive Statistics MIS. Seven dental implants.

Primary stability & Number Average Confidence | Confidence Minimum Maximum Standard
Secondary stability 9 -95.00% + 95.00% deviation
Primary stability 185 61.66 60.59 62.74 41.00 82.00 7.43
Secondary stability 185 68.94 67.50 70.37 0.00 88.00 9.91
Iperepsa crafemeoeT & Ceryamapes crafmner Table 2. Difference/Primary Stability & Secondary
. Bicyrex Gipci re smmmesmm Stability
or Implant stability Valid T Z p-level
w3l
ol Primary Stability
& Secondary 185 536.00 | 11.02 | 0.000
wr Stability
wEr
B |
il The results of Table 4. refer to the difference between
= the ISQ values of the primary and secondary implant sta-
mor - e bility.
3 e %:: o Six months after the implantation, the ISQ values of
e the secondary implant stability for Z = 8.70 and p <0.001

Figure 1. Primary stability & Secondary stability/ISQ
Values/Descriptive Statistics MIS Seven dental implants

(p = 0.000) are significantly higher than the values of the
primary implant stability.
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Table 3. Primary Stability & Secondary Stability/ISQ Values/Descriptive Statistics Straumann dental implants

Primary stability & Number Average Confidence | Confidence Minimum Maximum Standard
Secondary stability N 9 -95.00% + 95.00% deviation
Primary stability 123 62.14 61.34 62.93 51.00 79.00 4.46
Secondary stability 123 75.86 73.56 78.16 0.00 89.00 12.87
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Figura 2. Primary Stability & Secondary Stability/ISQ
Values/Descriptive Statistics Straumann dental implants

For R =0.49 and p <0.05 in the examined relationship
between the ISQ values of primary and secondary implant
stability, a mean strong positive correlation was discov-
ered.

3. Both types of dental implants

Below are the results where a comparison of primary
and secondary stability was made for both types of
implants.

Table 4. Difference/Primary Stability & Secondary
Stability

Implant stability Valid T Zz p-level
Primary Stability

& Secondary 123 | 366.00 | 8.70 0.000
Stability

So, for Z =-0.83 and p> 0.05 (p = 0.41) the primary
stability of Straumann dental implants (x = 62.14) is
insignificantly greater than the primary stability of MIS
dental implants (x = 61, 66) (Table 5).

For Z=-8.29 and p <0.001 (p = 0,000), the secondary
stability of Straumann dental implants (x = 75.86) is sig-
nificantly greater than the secondary stability of MIS den-
tal implants (x = 68,94) (Table 6.).

Table 7. and Figure 3. show descriptive statistics on
the ISQ values of primary implant stability as well as sec-
ondary implant stability examined 6 months after implan-
tation for all placed dental implants. For all 308 implants,
the ISQ values for primary implant stability vary in the
range 61.85 + 6.40 units (+ 95.00CI: 61.14-62.57), the
minimum value is 41 units and the maximum value is 82
units. The ISQ values for the same number of dental
implants for secondary implant stability vary in the range
71.70 £ 11.67 units ( £ 95.00CI: 70.39-73.01), the mini-

Table 5. Primary Stability/Difference/MIS dental implants & Straumann dental implants

Rank Sum | Rank Sum U 7 Jevel N N
Mis Straumann P Mis Straumann
Primary stability 27947.00 19639.00 | 10742.00| -0.83 0.41 185 123
Table 6. Secondary Stability / Distinction / MIS dental implants & Straumann dental implants
Rank Sum | Rank Sum U 7 “Jlevel N N
Mis Straumann P Mis Straumann
Primary stability 22239.50 | 25346.50 | 5034.50 | -8.29 0.000 185 123
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Table 7. Primary Stability & Secondary Stability/All dental implants

Primary stability & Number |  Average Confidence | Confidence Minimum Maximum Standard

Secondary stability N 9 -95.00% + 95.00% deviation
Primary stability 308 61.85 61.14 62.57 41.00 82.00 6.40
Secondary stability 308 71.70 70.39 73.01 0.00 89.00 11.67
Ipemepra crafmmoeT & Cayyraapes crfmeer Table 8. Primary Stability & Secondary
- Biyren bpod re sommaren Stability/Difference/All dental implants
wr Valid T Z p-level
il Primary Stability
2 & Secondary 308 |[1709.50| 14.09 | 0.000
wr Stability
o
[N
€0l geon skills, the implant design (shape, geometry, length,
Pl diameter and surface characteristics)’.
al In literature, a positive correlation was found between
. e o the primary implant stability and the thickness of the alve-
e Ldcm 9650 olar bone".
G ryugp.p e, o Emrme T

Figura 3. Primary Stability & Secondary Stability/All
dental implants

mum value is 0.00 units and the maximum value is 89
units.

The secondary implant stability (for all dental
implants installed) for Z = 14.09 and p <0.01 (p = 0.00) is
significantly higher than the primary implant stability (for
all dental implants installed) (Table 8.).

In the course of this study, the determination of the
dental implants stability was done in order to meet the
stated aim. It is a clinical study and all the results present-
ed in it are original.

Contemporary international literature abounds with
numerous data and papers dealing with the primary and
secondary stability of dental implants, longevity of the
implants and suprastructures on them.

The success of the dental implant depends on the
osteointegration, the direct adhesion of the implant to the
bone. Osteointegration is associated with a reduction in
inflammation and increasing the gene expression associ-
ated with osteogenesis, angiogenesis, and neurogenization
during the early stages of wound healing®.

By analyzing the primary implant stability, Mihoko
Atsumi et al. made a classification of the following factors
that influence the primary stability: quantity and quality of
the alveolar bone in which the implants are placed, surgi-
cal technique and procedure, method, including the sur-

Implant stability is one of the most important parame-
ters that influence the successful osteointegration of the
implant, and thus the longevity of prosthetic structures
placed over the implants'.

The high value indicates greater stability, while the
low value implies instability. The manufacturer's instruc-
tions indicate that the successful implant usually has an
ISQ greater than 65. ISQ values, less than 50 may indi-
cate a potential failure or an increased risk of failure of
the implant'.

Some authors found a negative correlation between the
length of dental implants and the primary stability meas-
ured by RFA (resonant frequency analysis). Other authors,
on the other hand, did not establish any significant corre-
lation between the value of ISQ and the length, diameter or
position of the implant in the mouth of patients. Recent
research suggests that the use of wider and cone implant
designs will result in high primary stability™".

Reiner conducted research on the surface morphol-
ogy of MIS implants with the help of SEM Microscopy.
Through continuous controls with the help of SEM, it
was concluded that MIS implants or their surfaces meet
the highest surface quality standards with a 99.8-100%
pure titanium oxide surface. The specific way of mod-
ifying the implant surface eliminates various surface
contaminants, increases the surface of the implant, and
generates a hydrophilic surface with micro and nanos-
tructures suitable for optimum osteointegration's.

In a study by Zabaras et al. covering over seven thou-
sand implants and a five-year follow-up period, they
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noticed that the MIS SEVEN implant system is safe and
easy to use in all cases and in all indications for implant
placement. The results of the study showed an extremely
high rate of osteointegration of 99.71%17.

The Straumann implant system - Bone level implants
(Institute Straumann AG, Basel, Switzerland) was intro-
duced in 2007 on the market. This implant system offers
various features claimed to improve the survival of the
implant, reduce alveolar bone loss, and improve aesthetic
results. Straumann Bone level implant is equipped with a
SLActive implant surfacel8.

Based on the data presented and processed in this
study, it can easily be seen that the secondary stability in
the two types of implants is significantly higher than the
primary stability in both types. Also, on the basis of the
research, it was found that the primary stability of
Straumann dental implants is insignificantly greater than
the primary stability of MIS dental implants, in contrast to
the secondary stability of Straumann dental implants that
is significantly greater than the secondary stability of MIS
dental implants.

If we make a comparison of the results relating to the
primary stability obtained in our research, we can easily
notice that the values obtained in our study are slightly
lower compared to the data from Han et al, and from
Ramakrishna and Nayar19, 20.

In contrast to the previously presented data, it should
be noted that the results of our examination show a greater
secondary stability than the data presented by
Ramakrishna and Nayar. Tanaka et al. presented a higher
value for secondary stability 21.

Thus, Frieberg et al have shown a significant correla-
tion between initial and secondary stability. Also, these
authors found that implants placed in low density alveolar
bone reach higher levels of stability over time compared
with implants placed in an alveolar bone showing greater
bone density. However, Cornelini et al., found that pri-
mary stability was observed between 72 to 74.5 ISQ, and
after one year, the ultimate stability of all implants was
almost the same. Simunek et al. found a link between the
type of alveolar bone and initial stability as well as
between initial and secondary stability. In contrast to the
previously presented data, Cehreli et al. in their study
noted that there is no correlation between these two fac-
tors of longevity of implant therapy. It can be concluded
that there seems to be no unifying view among scientists
that confirms or defects the relationship between initial
and secondary quality of bone quality. In his study, Degidi
implicated that all implants with initial stability (ISQ)
lower than 46 will fail, while those with ISQ more than 60
were will be successful22-27.

Conclusion

Based on the data obtained from our research, it can be
noted that 6 months after the implantation, the ISQ values
of the secondary stability of all implants are significantly
higher than the values of the primary implant stability.
The secondary stability of Straumann dental implants is
significantly greater than the secondary stability of MIS
dental implants. Implant stability using Osstell IDX is a
noninvasive and precise technique, which provides infor-
mation on implant stability and reliable guidance for fur-
ther and successful implant therapy.
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