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REC UREDNIKA

Serbian Dental Journal, vol. 69, N°1, 2022

»Nas ne muci odliv mozgova,
nas je problem ostanak idiota.”
Ivo Andri¢

dugo paradigma nase stvarnosti. Filozofija besmisla i moralna inverzija kreiraju , falsifiko-
vani“ drustveni ambijent i monoumno tumacenje svega postojeceg. U poplavi lazi, straha,
paranoje i progona, radost je ,.izopstena“ iz okvira normalnosti, a ,,brlog i kaljuga“ su ponudeni

P rozai¢na svakodnevica oslikana lazima i ,,zlatno doba“ gde svako ide svojim bespuéem je ve¢

vako $izofrenu situaciju dodatno ,,oplemenjuju® besprizorna ,retorika ulice®, primitivna pate-
tika i,,otrovne informacije® koje Zestinom bujice sa svih medija kreiraju kulturu nasilja i maligno
$minkaju postojece pseudovrednosti. U takvoj medijskoj imitaciji stvarnosti, primitivna agresija
lazi ,slobodan pad lifta kome je pukla sajla“ tumaci se kao let i time degradira i unizava svaku
normalnost. Ambijent besmisla i drustvena hipokrizija zaodenuta neistinom i bahatom retorikom,
a opijeni ,,politickom narkozom® neukih i onih sa kupljenim diplomama, demotivi$u znanje i
odgovornost i uspesno vode u buduénost beznada.

Drustvo ,,poremecenih vrednosti“ najbolje objasnjava citat naseg nobelovca sa pocetka ovog
komentara, jer je to slika aktuelnog trenutka i sva istina vrednosnog i intelektualnog narativa,
gde je destruktivni talenat ,elite koja upravlja nasim Zivotima“ sinonim ideologije propadanja i
»Kkulture nasilja“

Dali je moguc izlaz iz kolektivnog bezizlaza? Odgovor je lak i jednostavan, ali reSenje ovog pro-
blema kompleksno i bremenito, upravo zbog teskoca u ,,dekontaminaciji“ maligno kontaminiranog
drustva. Iskorak iz , kolektivne besvesti“ i,,reanimacija“ svega potonulog moZe se realizovati samo
odgovornim i ¢estitim stavom hrabrih, slobodnih i obrazovanih, i vracanjem vrednosnih postulata
suprotnih narativu i,,nedelima“ aktuelne ,,elite.

Moralni stav, znanje, odgovornost, kreativnost i nadasve borba za istinu moraju biti osnovni
kriterijumi za spas sopstvenog Zivota i jedini izlaz iz kandzi bezizlaza koje kao kisobran nadkriljuju
nase bitisanje.

Osecaj sopstvenog morala i iskrena Zelja da se besmislenost privede normalnosti, uz energiju
koja mora da nadvlada galimatijas primitivnosti, jedini su put za bolje sutra i jedino skretanje sa
auto-puta za beznade i pohod u nestajanje.

Poljuljane vrednosne i moralne drustvene norme mogu se potvrditi jedino iskrenim ¢injenjem
obrazovanih, u¢enih i odgovornih, ¢ija energija i neodustajanje mogu iskoreniti prostotu i laz i
spreciti svekoliki sunovrat jednog drustva.

Ovaj komentar ¢u takode zavrsiti citatom velikana pisane reci, naseg Iva Andrica: ,,Kada bi ljudi
znali koliko malo pameti upravlja svetom, umrli bi od straha“ jer najbolje oslikava vreme u kojem
Zivimo, ali i upozorava na relativnu trajnost svake drustvene promene.

Prof. dr Slavoljub Zivkovi¢
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The influence of orofacial functions on sagittal growth

and development of occlusion

Ana Mili¢, Jovana Milutinovi¢, Jasmina Mili¢, Ema Aleksi¢

University of Business Academy, Faculty of Stomatology Pancevo, Pancevo, Srbija

SUMMARY

Introduction Orthodontics experience has shown that dental compensation of some skeletal irregularities is under
the positive influence of external factors. During sagittal development of cranial base and dental arches, they can be
placed in relationship of I, Il or Il skeletal and dentoalveolar class. Malocclusion may be caused by a skeletal irregularity.
Despite that, normal occlusion can be achieved by dentoalveolar compensation.

The aim of this study was to investigate the influence of orofacial functions on maxillary and mandibular growth, as
well as occlusion development in sagittal plane.

Material and method This study consisted of 60 male and female adolescents (average age 15.9). Types of respira-
tion and deglutition were clinically determined. Molar relation and length of dental arch were evaluated from study
models. On the lateral cephalograms the following parameters were measured: angles SNA, SNB, ANB, 1/SpP and i/MP.
Results showed that 78.8% of patients with regular orofacial functions and 11.1% of patients with irregular functions
had developed molar class I. Patients with skeletal Class | and Class lll and irregular orofacial functions, had protrusion
of upper incisors in 88.9% (1) and 80% (l1I) and high length of maxillary dental arches in 58.8% (I) and 70%(lIl).
Conclusion There is relationship between orofacial functions and dental compensation of sagittal skeletal irregularities.

Keywords: orofacial functions; oral respiration; infantile swallowing; dental compensation

INTRODUCTION

Individual development of occlusion and craniofacial
system is based on interaction between genotype and
external factors. Orthodontic experience has shown
that dental compensation of some skeletal irregular-
ities can be under the positive influence of external
factors, but also irregular orofacial functions and
negative influence of external factors can aggravate
current anomaly.

During life, orofacial functions constantly repeat.
Soft tissues and muscle contractions participate in
forming dental occlusion. They are one of the most
important factors in determining the type of occlu-
sion [1-6]. Orthodontic treatment is dependent on
genotype of particular person and influence of exter-
nal factors. Therefore, motivation and oral hygiene,
bad habits and orofacial functions are important in
achieving better treatment results [7, 8, 9].

During sagittal development of cranial base and
dental arches, they can be placed in relationship of I,
IT or I1I skeletal and dentoalveolar class. Skeletal and
dental findings don’t have to be the same. Normal
occlusion can be achieved by dentoalveolar com-
pensation and skeletal irregularity can be overcome
[10-13].

The aim of this study was to investigate the in-
fluence of orofacial functions on maxillary and

mandibular growth, and development of occlusion
in sagittal plane.

MATERIAL AND METHOD

This study included 60 male and female adolescents
(average age 15.9). All patients are clinically evaluated
for breathing and swallowing functions. Respiratory
function was examined by unnoticed observation
of the patient, demanding of patient to inhale with
the mouth closed and placing dental mirror under
the nostrils. Swallowing function was examined by
digital holding of the lower lip, extraoral palpation
of hyoid region and asking patient to swallow. By
inspection, it was determined if mimics exist and ac-
cessory respiratory muscles contraction. All patients
were divided into the two groups: Group P- patients
with regular orofacial functions and Group N- pa-
tients with irregular respiratory or/and swallowing
function. Molar relation was evaluated from study
models by position of the upper canine and the up-
per first permanent molar. Length of maxillary and
mandibular dental arches was evaluated from study
models as well. Cephalometric parameters were SNA,
SNB, ANB, I/SpP and i/MP. Patients of Group P and
Group N were divided into the six groups by skeletal
class: P (I), P (II), P (III) and N (I), N (II), N (III).

Address for correspondence: Jasmina MILIC, Faculty of Dentistry, Zarka Zrenjanina Street 179, Pancevo, Srbija;

jasminamilic5@gmail.com
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RESULTS

Results showed that 36 patients (60%) had irregular
respiratory and swallowing functions and 24 patients
(40%) had regular orofacial functions. Results are
indicated in the Graph 1.

Group P: Parameter ANB results: 5 patients- class
I, 16 patients- class IT and 3 patients- skeletal class III.
Molar relation: 17 patients- class I, 6 patients- class
111 and 1 patient- dental class III. Graph 2 indicates
relation between skeletal and dental classes in Group P.

Group N: Parameter ANB results: 18 patients- class
I, 8 patients- class IT and 10 patients- skeletal class III.
Molar relation: 4 patients- class I, 11 patients- class
1511, 2 patients- class II and 6 patient- dental class
II1. Graph 3 indicates relation between skeletal and
dental classes in Group N.

Group P (I): SNA and SNB- maxillary and man-
dibular normognathism (66.7%), maxillary and
mandibular retrognathism (33.3%). I/SpP and i/MP-
normal position of upper incisors (100%), normal
position of lower incisors (66.7%). Increased length
of maxillary dental arch.

Group N (I): SNA and SNB- maxillary and man-
dibular normognathism (55.6%), maxillary and man-
dibular retrognathism (44.5%). I/SpP- upper incisors
protrusion (88.9%). i/MP- normal position of lower
incisors (66.7%). Increased lenght of maxillary dental
arch (58.8%).

Group P (IIT): SNA and SNB- maxillary and man-
dibular normognathism (44.5%), maxillary prog-
nathism and mandibular normognathism (29.4%),
maxillary and mandibular retrognathism (23.5%). I/
SpP and i/MP: retrusion of upper incisors and normal
position of lower incisors (35.3%), normal position
of upper and protrusion of lower incisors (35.3%),
normal position of upper and lower incisors (29.4%).
Group N (II): SNA and SNB- maxillary normogna-
thism and mandibular retrognathism (50%), maxil-
lary and mandibular retrognathism (25%), maxillary
prognathism and mandibular normognathism (25%).
I/SpP and i/MP- no significant statistical values.

Group P (III): SNA and SNB- maxillary normog-
nathism and mandibular prognathism (100%). I/
SpP and i/MP- normal position of upper and retru-
sion of lower incisors (100%). Increased lenght of
maxillary dental arch (100%). Group N (III): SNA
and SNB- maxillary normognathism and mandib-
ular prognathism (50%), maxillary retrognathism
and mandibular normognathism (50%). I/SpP and
i/MP- protrusion of upper incisors (80%) and normal
position of lower incisors (60%). Increased maxillary
dental arch (70%).

DISCUSION

An optimal physiological occlusion for individuals is
based on their specific genotype, with influence from
various factors in their external environment. The

M correct functions

M oral respiration

m infantile swallowing

oral respiration and
infantile swallowing

Figure 1.
Slika 1.

primary external factors are correct performance of
orofacial functions, like nasal breathing, competent
lips and mature somatic swallowing pattern. Clinical
research of orofacial functions confirmed that there
is a difference in position of tongue and lips between
nasal and oral respiration, as well as between somatic
and infantile swallowing. Different tongue and lips
positions result in different pressure [2, 4], which
influence the shaping of teeth.

Occlusion growth and development depend on
the growth of cranial base and jaw, as well as on
teeth eruption and teeth positioning. The growth of
skeletal structure is mainly genetically conditioned
[10-13]. Observation of the skeletal development
parameters of upper and lower jaw between patient
groups with regular and irregular orofacial functions
did not result in significant statistical differences of
these parameters. It can be concluded that the way
of performing the orofacial functions does not have
impact on neither the upper and lower jaw develop-
ment in sagittal plane nor on the angle between them.
The research on similar topic [3] showed that patients
with oral respiration have tendency to develop the
skeletal Class II.

There was no established causal evidence be-
tween the ANB angle values and instances of dental
compensation. Similar results were shown by inves-
tigation of dental compensation instances within
different skeletal malocclusions [15]. The authors
established existence of a wide range of skeletal vari-
ations present in patients with normal occlusions.

The results of our research point to the existence
of links between the way the orofacial functions of
breathing and swallowing are performed, and the
incidence of dental compensation for skeletal anom-
alies. Patients who correctly perform these functions
have developed normal oclussion in 78.8% of cases
(as per the Class I Angle classification), whilst only
11.1% of patients from the incorrect orofacial func-
tions group managed to achieve normal occlusion.
Dentoalveolar compensation happens due to incli-
nation of teeth. This way skeletal irregularity can be
bridged, with the correct functioning of lips, tongue
and cheeks contributing to the optimum physiologic
occlusion. The role of dental compensation in es-
tablishing normal occlusion was confirmed within
multiple research studies. Observation of the patients
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facial growth and development,
and vertical skeletal relationship.

This research confirmed that
correct performance of orofacial
functions has positive influence
on achieving the Class I occlusion
in patients with sagittal skeletal
abnormalities. It is for this reason
that the adolescent orthodontic
therapy, besides dental camouflage,
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Figure 2.
Slika 2.

should also include educating
and motivating patients towards
correct breathing and swallow-
ing functions, as well as remov-

11l skeletal class

0 2 4 6 8

Il class per Angle  m1/2 Il class per Angle

Il skeletal class _

M | class per Angle

ing other bad habits in this area.
Achieving the optimum balance
between orofacial (lip, tongue and
cheek) muscles will help maintain
the results of therapy. If, however,
bad habits resulting in incorrect
orofacial functions are not correct-
ed, the soft tissues will continue to
have an adverse impact on shaping
the teeth, which could worsen the

10 12
results of the treatment.

Figure 3.
Slika 3.

from skeletal Classes I and III, with oral respiration
and infantile swallowing confirmed the tendency to-
wards transition to the Angle Class II. This proved
to be aligned with the results from other authors [3].

Our research showed that with patients in the
Class I and III, who incorrectly performed orofacial
functions of breathing and swallowing, there was a
presence of upper incisor protrusion in 88.9% (Class
I) and 80% (Class III) cases, as well as the increased
length of the upper teeth in 58.8% (I) and 70% (III)
cases. The results pointing to upper incisor protru-
sion in case of irregular orofacial functions are in
accordance with another research [1, 17]. The data
also confirmed the theory established in 1953 by Rix,
who observed that patients with infantile swallow-
ing show protrusion of upper, and retrusion of lower
teeth. Our investigation confirmed that besides the
incorrect swallowing, this problem is also seen in
patients with nasal respiration, or in patients with
nasal respiration combined with infantile swallowing.
It can be explained by separated lip position that is
characteristic in patients with irregular breathing
functions [2]. The Class II participants in our study
did not show statistically significant presence of
upper incisor protrusion, which is different from
results of some other authors. In order to examine
the discrepancy of these results, it would be worth
observing separately the participants in II/1 and I1/2
class in the future research. It would also be useful to
investigate the influence of orofacial functions on the

CONCLUSION

The results of this research point
to the existence of links between the way the orofa-
cial functions of breathing and swallowing are per-
formed, and the incidence of dental compensation
for skeletal anomalies. Correct performance of oro-
facial functions has positive influence on achieving
the Class I occlusion in patients with sagittal skeletal
abnormalities. Patients in the Class I and III, who
incorrectly performed orofacial functions of breath-
ing and swallowing, have upper incisor protrusion.
Orofacial functions did not have impact on upper or
lower jaw development in sagittal plane.
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Uticaj orofacijalnih funckija na sagitalni rast i razvoj okluzije

Ana Mili¢, Jovana Milutinovié, Jasmina Mili¢, Ema Aleksi¢

Univerzitet Privredna akademija u Novom Sadu, Stomatoloski fakultet u Pancevu, Pancevo, Srbija

KRATAK SADRZA)
Uvod U ortodontskoj praksi uoceno je da spoljasnji faktori mogu dovesti do kompenzacije odredenih genetski uslovljenih nepravil-
nosti. Razvitkom vili¢nih baza i zubnih lukova u sagitali, oni se mogu postaviti u odnos |, Il ili 1l skeletne, odnosno dentoalveolarne

klase. Nalaz ne mora biti skeletno i dentalno u istoj klasi. Mehanizmom dentoalveolarne kompenzacije moguce je da se oformi
normalna okluzija u | klasi po Englu. Na taj nacin se premoscava skeletni nesklad.

Cilj rada je ispitati uticaj funkcija disanja i gutanja na razvoj vili¢nih baza, zubnih nizova i razvoj okluzije u sagitalnoj ravni.
Materijal i metod Istrazivanjem je obuhvaceno 60 adolescenata oba pola, prosecne starosti 15,9 godina. Klinickim ispitivanjem
orofacijalnih funkcija utvrdeni su tipovi disanja i gutanja kod svih ispitanika. Na studijskim modelima je odredivana klasa okluzije po
Englu i visina luka u gornjoj i donjoj vilici. Na profilnim telerendgenskim snimcima analizirani su uglovi SNA, SNB, ANB, I/SpP i i/MP.
Rezultati Pravilnu okluziju u | klasi po Englu razvilo je 78,8% ispitanika sa pravilnim funkcijama disanja i gutanja, dok je u grupi sa
nepravilnim funkcijama to postiglo samo 11,1% ispitanika. Pacijenti sa | i lll skeletnom klasom i nepravilnim funkcijama disanja i
gutanja pokazuju protruziju gornjih sekuti¢a u 88,9% (1) / 80% (lI) slu¢ajeva i pove¢anu duzinu gornjeg zubnog niza u 58,8% (1) /
70% (1) slucajeva.

Zakljucak Ovo istrazivanje ukazuje na to da postoji povezanost izmedu nacina izvodenja orofacijalnih funkcija disanja i gutanja i
ucestalosti pojave dentalne kompenzacije skeletnih nepravilnosti.
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uvoD

Individualni razvojni proces okluzije i kraniofacijalnog siste-
ma uopste odvija se bliskom interakcijom izmedu genotipa
osobe i ¢inilaca spoljasnje sredine. U ortodontskoj praksi uo-
¢eno je da spoljasnji faktori mogu dovesti do kompenzacije
odredenih genetski uslovljenih nepravilnosti, ali takode i da
nepravilno vrenje orofacijalnih funkcija, kao i negativan uti-
caj drugih spoljasnjih faktora, ¢esto pogorSavaju vec postojece
anomalije.

Orofacijalne funkcije se neprestano ponavljaju u toku dana
i tokom ¢itavog Zivota, a na oblikovanje dentalne okluzije uticu
meka tkiva i kontrakcije misica koji u¢estvuju u ovim radnjama.
S obzirom na ove ¢injenice, orofacijalne funkcije predstavljaju
jedan od bitnih etioloskih faktora u nastanku malokluzija, cemu
svedo¢e mnogi radovi [1-6]. Rezultat ortodontske terapije, i
pored strucnosti terapeuta, uslovljen je genotipom osobe i na-
¢inom delovanja pomenutih spoljasnjih fakora. S obzirom na
to da se na genotip osobe ne moze uticati, treba se okrenuti ka
motivaciji i obuci pacijenta o pravilnom odrzavanju oralne hi-
gijene, uklanjanju losih navika i na¢inu izvodenja orofacijalnih
funkcija, radi postizanja boljih terapijskih rezultata [7, 8, 9].

Razvitkom vili¢nih baza i zubnih lukova u sagitalnom prav-
cu, oni se mogu postaviti u odnos I, IT ili III skeletne, odnosno
dentoalveolarne klase. Nalaz ne mora biti skeletno i dentalno u
istoj klasi. Mehanizmom fizioloske adaptacije i dentoalveolarne
kompenzacije moguce je da se oformi normalna okluzija u I
klasi po Englu. Na taj nacin, premoscava se skeletni nesklad,
koji je velikim delom genski uslovljen [10-13].

Cilj istrazivanja je bio da se ispita uticaj funkcija disanja i
gutanja na razvoj vilicnih baza, zubnih nizova i dentalne oklu-
zije u sagitalnoj ravni.

MATERIJAL | METOD

Istrazivanjem je obuhvaceno 60 pacijenata oba pola, u adoles-
centskom periodu Zivota (prose¢ne starosti 15,9 godina), koji

su se javili radi ortodontskog lec¢enja na Kliniku za ortopediju
vilica Stomatoloskog fakulteta u Panéevu.

Klini¢kim ispitivanjem orofacijalnih funkcija utvrdeni su
tipovi disanja i gutanja kod svih ispitanika. Funkcija disanja je
ispitivana neopazenim duzim posmatranjem pacijenta, zahte-
vanjem od pacijenta da duboko udahne vazduh sa zatvorenim
ustima i postavljanjem stomatoloskog ogledala ispod nozdr-
va. Funkcija gutanja je ispitivana bidigitalnim drzanjem donje
usne i zahtevanjem od pacijenta da proguta, uz istovremenu
ekstraoralnu palpaciju poda usta, da bi se potvrdilo da li je akt
gutanja izvrsen. Takode, inspekcijom se utvrdivalo da li postoji
kontrakcija mimi¢nih i pomo¢nih respiratornih misica, koja
se ne javlja kod pacijenata koji zrelo gutaju. Zatim su pacijenti
podeljeni na: grupu P, koju ¢ine pacijenti sa pravilnim funkei-
jama, i grupu N, koju ¢ine oni pacijenti koji imaju nepravilne
funkcije disanja i/ili gutanja.

Na studijskim modelima je utvrdena klasa okluzije po Englu,
na osnovu medusobnog odnosa o¢njaka i gornjeg prvog stalnog
molara sa njihovim antagonistima. Zatim je merena visina luka
u gornjoj i donjoj vilici.

Na profilnim telerendgenskim snimcima analizirani su sle-
deci parametri: uglovi SNA, SNB, ANB, I/SpP i i/MP. Ispitanici
grupe P i grupe N su podeljeni prema skeletnoj klasi na: P(I),
P(II) i P(IIT) i N(T), N(II) i N(TII).

REZULTATI

Rezultati klinickih ispitivanja orofacijalnih funkcija: 36 pacije-
nata (60%) nepravilno vrsi funkcije disanja i gutanja, 24 paci-
jenta (40%) imaju nazalnu respiraciju i zrelo gutanje. Rezultati
su prikazani u Grafikonu br. 1.

Rezultati merenja ugla ANB u grupi P: pet pacijenatasal, 16
pacijenata sa IT i tri pacijenta sa III skeletnom klasom. Dentalna
klasa okluzije u grupi P: 17 pacijenata ima I klasu, $est pacije-
nata %II, a jedan pacijent III klasu okluzije po Englu. Odnos i
zastupljenost skeletnih i dentalnih klasa u grupi P prikazan je
u Grafikonu br. 2.



12

Ana Mili¢ et al. The influence of orofacial functions on sagittal growth and development of occlusion

Rezultati merenja ugla ANB u grupi N: 18 pacijenata sa I,
osam pacijenata sa II i 10 pacijenta sa III skeletnom klasom.
Dentalna klasa okluzije: Cetiri pacijenta ima I klasu, 11 paci-
jenata ima %I, dva pacijenta 1/2III, a $est pacijenata III klasu
okluzije po Englu. Odnos i zastupljenost skeletnih i dentalnih
klasa u grupi N prikazan je u Grafikonu br. 3.

Grupa P(I): SNA i SNB - normognatizam gornje i donje
vilice (66,7%), retrognatizam gornje i donje vilice (33,3%).1/
SpP i i/MP - normalan polozaj gornjih sekuti¢a (100%), nor-
malan polozaj donjih sekutica (66,7%). Visina luka — pove¢ana
u gornjoj vilici (100%). Grupa N(I): SNA i SNB — normognati-
zam gornje i donje vilice (55,6%), retrognatizam gornje i donje
vilice (44,5%). I/SpP - protruzija gornjih sekuti¢a (88,9%). i/
MP - normalan polozaj donjih sekuti¢a (66,7%). Visina luka -
povecana u gornjoj vilici (58,8%).

Grupa P(II): SNA i SNB - normognatizam gornje i retro-
gnatizam donje vilice (44,5%), prognatizam gornje i normo-
gnatizam donje vilice (29,4), retrognatizam gornje i donje vilice
(23,5%). I/SpP 1 i/MP - retruzija gornjih i normalan poloZaj
donjih sekutica (35,3%), normalan poloZaj gornjih i protruzi-
ja donjih sekutica (35,3%), normalan polozaj gornjih i donjih
sekutica (29,4%). Grupa N(II): SNA i SNB - normognatizam
gornje i retrognatizam donje vilice (50%), prognatizam gornje
i retrognatizam donje vilice (25%), prognatizam gornje i nor-
mognatizam donje vilice (25%). I/SpP i i/MP - nisu dobijene
statisticki znacajne vrednosti.

Grupa P(III): SNA i SNB - normognatizam gornje i progna-
tizam donje vilice (100%).1/SpP 1i/MP - normalan poloZaj gor-
njih i retruzija donjih sekutica (100%). Visina luka - poveéana
duzina gornjeg zubnog niza (100%). Grupa N(III): SNA i SNB
- normognatizam gornje i prognatizam donje vilice (50%), re-
trognatizam gornje i normognatizam donje vilice (50%).1/SpP
ii/MP - protruzija gornjih sekuti¢a (80%) i normalan polozaj
donjih sekutic¢a (60%). Visina luka — povecana duzina gornjeg
zubnog niza (70%).

DISKUSIJA

Individualno optimalna, fizioloska okluzija, raste i razvija se na
genotipu odredene osobe uz uticaj ¢inilaca spoljne sredine. U
ove uticaje se prevashodno ubraja pravilno vrienje orofacijalnih
funkcija, kao $to su disanje kroz nos, kompetentne usne i zrelo
somatsko gutanje. Klini¢kim ispitivanjem orofacijalnih funkcija
pacijenata utvrdeno je da se polozaj jezika i usana razlikuje kod
nazalne i oralne respiracije, kao i kod somatskog i infantilnog
gutanja. Njihov polozaj proizvodi razlicitu silu pritiska [2, 14] i
tako utice na oblikovanje zubnog niza.

Rast i razvoj okluzije uslovljen je rastom kranijalne baze i vi-
lica, kao i erupcijom zuba i njihovim pozicioniranjem u zubnim
nizovima. Rast skeletnih struktura je u velikom broju slu¢ajeva
genetski uslovljen [10-13]. Posmatrajudi skeletni razvoj gornje
i donje vilice i porede¢i rezultate grupe sa pravilnim, i rezul-
tate grupe sa nepravilnim funkcijama, nije uocena statisticki
znacajna razlika u vrednosti ovih parametara. Prema tome, na
osnovu naseg istrazivanja, ¢ini se da nacin izvodenja orofacijal-
nih funkcija ne utice na razvoj gornje i donje vilice u sagitalnoj
ravni, kao ni na stepen ugla izmedu njih, dok ispitivanje koje
se bavilo sli¢nom temom [3] pokazuje da pacijenti sa oralnom
respiracijom imaju tendenciju razvoja II skeletne klase.

Nisu uocene uzro¢no-posledi¢ne veze izmedu vrednosti ugla
ANB i pojave dentalne kompenzacije. Sli¢ne rezultate pokazalo
je istrazivanje zastupljenosti dentalne kompenzacije kod razli-
¢itih skeletnih malokluzija [15]. Autori su utvrdili da postoji
$irok raspon varijacija skeletnih odnosa kod pacijenata sa nor-
malnom okluzijom.

Rezultati ovog istrazivanja ukazuju da postoji povezanost
izmedu nacina izvodenja orofacijalnih funkcija disanja i gutanja
i ucestalosti pojave dentalne kompenzacije skeletnih nepravil-
nosti. Pacijenti koji pravilno izvode ove funkcije uspeli su da
razviju pravilnu okluziju u I klasi po Englu u 78,8% slucaje-
va, dok je u grupi sa nepravilnim funkcijama to postiglo samo
11,1% ispitanika. Dentoalveolarna kompenzacija se odigrava
zahvaljujudi inklinaciji zuba. Na taj nacin skeletni nesklad se
premoscava, a pravilnim funkcionisanjem usana, jezika i obraza
formira se individualno optimalna fizioloska okluzija. Ulogu
dentalne kompenzacije u uspostavljanju normalne okluzije po-
tvrdilo je mnogo istrazivanja. Medu pacijentima I i III skeletne
klase, sa oralnom respiracijom i infantilnim gutanjem, uo¢ena
je tendencija ka stvaranju II klase po Englu, $to se poklapa sa
rezultatima drugih autora [3].

U naem istrazivanju rezultati su pokazali da kod pacijenata sa
I 11T skeletnom klasom koji nepravilno izvode funkcije disanja i
gutanja postoji prisustvo protruzije gornjih sekutica u 88,9% (I)
/ 80% (III) slu¢ajeva i povecana duzina gornjeg zubnog niza u
58,8 (I) / 70% (III) slu¢ajeva. Rezultati koji ukazuju na protruziju
gornjih sekuti¢a kod nepravilnih orofacijalnih funkcija poklapaju
se sa rezultatima drugih istrazivanja [1, 17]. Ovi podaci potvrduju
i teoriju koju je uspostavio Riks jo$ 1953. godine, koji je smatrao
da pacijenti sa infantilnim gutanjem imaju protruziju gornjih i
retruziju donjih zuba. U naSem istrazivanju utvrdeno je da, po-
red nepravilnog nacina gutanja, do ovog poremecaja dolazi i kod
pacijenata koji imaju nazalnu respiraciju, ili udruzenu nazalnu
respiraciju sa infantilnim gutanjem. Obja$njenje ove nepravilnosti
mozZe se naci u razdvojenom polozaju usana, koji je karakteri-
sti¢an za pacijente sa nepravilnim funkcijama disanja [2]. Nasi
ispitanici sa II skeletnom klasom, za razliku od nalaza drugih
autora, nisu pokazali statisticki znacajno prisustvo protruzije gor-
njih sekutica. U cilju obja$njenja ovih nepodudarnosti rezultata,
u bududim istrazivanjima bilo bi valjano odvojeno posmatrati
ispitanike I1/1 od II/2 klase. Takode bi bilo bi korisno u slede¢im
istrazivanjima ove problematike ispitati uticaj orofacijalnih funk-
cija na tip rasta lica i vertikalne skeletne odnose.

Ovim istrazivanjem utvrdeno je da pravilno vrenje orofaci-
jalnih funkcija pozitivno uti¢e na formiranje I klase okluzije kod
pacijenata sa sagitalnim skeletnim nepravilnostima. Iz ovog ra-
zloga ortodontsku terapiju adolescenata, pored dentalne kamu-
flaze skeletnih nepravilnosti, treba bazirati na motivaciji i obuci
pacijenta o pravilnom izvodenju funkcija disanja i gutanja, kao i
uklanjanju drugih losih navika. Na taj na¢in, uravnotezeno dej-
stvo misica usana, jezika i obraza odrzavace postignute rezultate
terapije. Ukoliko se nepravilna navika ne ispravi, meka tkiva
nastavice da deluju nepovoljno na oblikovanje zubnog niza, $to
mozZe pogorsati rezultate terapije.

ZAKLJUCAK

Rezultati ovog istrazivanja ukazuju na to da postoji poveza-
nost izmedu nacina izvodenja orofacijalnih funkcija disanja



i gutanja i ucestalosti pojave dentalne kompenzacije skeletnih
nepravilnosti. Procenjujuéi uticaj orofacijalnih funkcija disanja
i gutanja na razvoj vili¢nih baza, zubnih nizova i okluzije u
sagitalnom pravcu, mozemo izvesti zakljucke: pravilne funkcije
disanja i gutanja kod pacijenata sa II i III skeletnom klasom

Stomatoloski glasnik Srbije. 2022;69(1):7-13

uti¢u na formiranje I klase dentoalveolarne okluzije; infantilno
gutanje i nazalna respiracija uzrokuju vestibularnu inklinaciju
gornjih sekuti¢a kod pacijenata sa I i III skeletnom klasom;
nacin izvodenja navedenih funkcija ne utice na razvoj gornje
i donje vili¢ne baze.
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SUMMARY

Oral health is an important part of general health, and the overall quality of life directly depends on preserving the
function of the orofacial system. The use of exclusively clinical parameters does not adequately present functional
and psychosocial aspects of oral health and individual’s needs. Therefore, the concept of oral health-related quality
of life (OHRQOL) is introduced to assess the impact of oral diseases on overall well-being. Numerous questionnaires
and scales adapted to the needs of different population groups are used for this purpose. The OHRQOL measurement
facilitates the screening of hidden oral health problems in population and directs the design of public health programs
following the population’s health needs. Although the use of OHRQOL assessment tools has improved significantly
in the recent years, it is still underrepresented in clinical practice. There is a need to increase the use of the OHRQOL
assessment questionnaire in clinical practice in order to improve communication between dentists and patients,
facilitate the evaluation of final therapeutic outcomes and improve the quality of dental health care.

Keywords: oral health; quality of life; oral health-related quality of life; questionnaire

INTRODUCTION

Traditional methods of measuring oral health, based
mainly on clinical indicators do not consider oral health’s
functional and psychosocial aspects. Therefore, the con-
cept of oral health-related quality of life (OHRQOL) is
introduced to assess the impact of oral diseases on overall
well-being. The use of OHRQOL instruments has signifi-
cantly improved patients’ health care and public health
practices. However, in clinical practice, the use and analy-
sis of these questionnaires are underrepresented, which
is why efforts are being made to identify and overcome
existing problems.

HEALTH-RELATED QUALITY OF LIFE

The term Quality of Life (QOL) was first used by the
British economist Arthur Cecil Pigou in the 1920s. Later,
from the general quality of life concept, the QOL that is
affected by health, health-related quality of life (HRQOL)
is singled out.

According to the World Health Organization (WHO)
definition, and based on the International Classification
of Functioning, Disability and Health, the quality of life
is self-assessment and understanding of one’s position
in life, concerning specific goals, expectations, standards
and requirements. In contrast, health-related quality of
life represents expectations, standards, priorities and goals
regarding one’s health [1].

Almost simultaneously, the US Food and Drug
Administration (FDA) organised an independent work-
ing group that defined health-related quality of life as a

personal evaluation of health status and applied treatment
to everyday life, including minimal physical, psychological
and social functioning [2].

A significant contribution to today’s understanding
of the concept of health-related quality of life was made
by Locker, who emphasised the importance of moving
from a biomedical approach, with a disease as a centre of
problems, to biopsychosocial, with a patient in the centre
of the health system [3]. According to Locker, quality of
life is a broader concept than health, although it includes
all measurements related to health. Relying on the model
of Wilson and Cleary (Scheme 1), he found that quality
of life was determined by personality characteristics and
non-medical parameters [4].

ORAL HEALTH-RELATED QUALITY OF LIFE

As oral health is an inseparable part of general health,
the overall quality of life directly depends on preserving
the function of the orofacial system. Traditional methods
of measuring oral health and the necessity of treatment
based mainly on clinical indicators do not necessarily
consider oral health functional and psychosocial aspects.
They also do not have to coincide with people’s percep-
tions and concerns about their oral health. Individuals can
rate their oral health as excellent only because they do not
feel pain in the oral cavity despite missing a few teeth. At
the same time, another person may consider their oral
health poor because only one tooth is missing [5].

The impact of oral diseases can be described through
the application of quantitative and qualitative indicators.
The incidence, prevalence and duration of oral health
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Characteristics of the Individual
Individualne karakteristike

Symptom Umnozavanje Personality  Li¢na ‘Val_ues Slsteml
Amplification simptoma ~ Motivation motivacija Preferences  vrednosti

l l 7\

Biological and > Symptom Functional General Health Overal Quality
Psychological Variables Status Status Perception of life
Bioloske i psiholoske varijable Simptomi bolesti FunkcimT]m status Percepcija op“eﬁhavlja ?n kvalitet Zzivota
Psychological Social and Economic Social and Psychological
Supports Suports Supports
Psﬂmloskal podrska Soci]'a]nali ekonomska Sociiahﬂi pstholoska
podrska podrska
o . Nonmedical
Characteristics of the Environment Factors

Karakteristike okruzenja

Nemedicinski faktori

Scheme 1. Linkages between clinical variables and quality of life (Wilson and Cleary, 1995)
Shema 1. Povezanost izmedu klinickih varijabli i kvaliteta Zivota (Vilson i Kliri, 1995)

disorders show its quantitative impact, while the qualita-
tive impact can best be described by the concept of Oral
health-related quality of life (OHRQOL) [6]. Accord-
ing to the Centers for Disease Control and Prevention,
OHRQOLs subjective assessment “reflects people’s com-
fort while eating, sleeping, and participating in social ac-
tivities; self-esteem and satisfaction with oral health” [7].
Like HRQOL, OHRQOL is a multidimensional complex
of interconnected domains:
« Absence of potentially lethal diseases and pathologi-
cal changes,
o Absence of functional impairments, diseases or their
symptoms,
« Appropriate function concerning chewing, swallow-
ing and the absence of discomfort and

Recently, a group of authors proposed four dimensions
of oral health: oral function, orofacial pain, orofacial ap-
pearance, and psychosocial impact, which form the basis
of a patient’s experience with oral health [10,11]. OHRQOL
is the most commonly used form of treatment outcome as-
sessment by the patient - Patient-Reported Outcome (PRO)
[6, 12]. Questionnaires developed based on the oral health
model, or so-called Dental Patient-Reported Outcome
Measure ({PROM), can help quantify patient’s suffering.
The data obtained from the patient’s outcome report form
the basis for evidence-based dentistry in all branches of
dentistry [13].

pain in the region of the oral cavity,

« Emotional functioning related to smil-
ing and laughing,

« Social functioning in connection with
the performance of daily activities in
society,

FUNCTIONAL FACTORS

Chewing, talking
FUNKCIONALNI FAKTORI
vakane. govor

« Experience of good oral health,

« Satisfaction with the state of oral health,

« Absence of social or cultural disadvan-

tage due to poor oral status [8].

Oral health-related quality of life can also
be viewed as a personal assessment of the
impact of functional, psychological, social,
and pain-related factors on patient well be-
ing (Scheme 2) [9]. All four groups of fac-
tors can be measured by different scales in
clinical practice or research and should be
included in quality of life assessment.

EMOTIONAL FACTORS
Treatment expectations. atractive,
anxious. unheppy. satisfaction

=

OHRQoL

KVALITET ZIVOTA
POVEZAN SA

EMOCIONALNI FAKTORI
Otekivanja nakon terapije. li¢na pojava.
samopostovanje, zadovoljstvo

SOCIAL FACTORS
Social interaction.comunication

SOCIJALNI FAKTORI
Socijalna interakcija, komunikacija

ORAL HEALTH
Oral symptoms, pain,
bleeding gum

ORALNO ZDRAVLIE
Simptomi u usnoj duplji, bol,
kevarenje desni

Scheme 2. The relationship between quality of life factors and oral health (Inglehart

etal, 2002)

Shema 2. Prikaz povezanosti faktora kvaliteta Zivota sa oralnim zdravljem (Inglhart

i sar,, 2002)
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Scheme 3. Conceptual model for measuring oral health (Locker, 1988)

Shema 3. Konceptualni model za merenje oralnog zdravlja (Loker, 1988)

Level 1
Prvi nivo
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impacts
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uticaj
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with appearance
Nezadovoljstvo izgledom
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Scheme 4. Theoretical framework of consequences of oral impacts (Locker, 1988)
Shema 4. Teorijski okvir posledica negativnog uticaja oralnih oboljenja (Loker, 1988)

The Center for Disease Control and Prevention (CDC)
recognises the importance of measuring the oral health-
related quality of life to improve public health. With the
fourth generation of the program “Healthy People 2030”,
CDC recognises oral health as an area of special interest [14].

MEASURING THE ORAL HEALTH-RELATED
QUALITY OF LIFE

The use of exclusively clinical parameters in oral health
assessment has met numerous criticisms because it does
not include functional and psychosocial aspects of oral
health and does not adequately present the individual’s
health status, function, and needs. The foundations of the
scientific examination of the psychosocial aspect of oral
health were laid by Cohen and Jago in the 1970s [15].
Locker, who established the theoretical framework for
measuring OHRQOL (Scheme 3), made a significant con-
tribution to the development of standardised oral health
questionnaires. According to Locker’s model the disease
can lead to anatomical loss or damage to tissue structure,
which further causes functional limitations (e.g. loss of
organ or organ function), pain and discomfort [16]. Wors-

ening, then, can lead to physical, mental or social disabil-
ity, with the possible final outcome being total disability.

Based on Locker’s modification of the WHO Interna-
tional Classification of Impairment, Disability and Handi-
cap amended for dentistry, different levels of consequent
manifestations have been established (Scheme 4) [16].
The first level refers to oral status, including damage to
oral tissues, mainly measured by clinical indicators. The
second level, termed “medium effects,” includes the earli-
est possible negative effects caused by oral health status:
pain, discomfort, functional limitation, and dissatisfaction
with appearance. The third level, or “ultimate impact’, pre-
sents the impact on the ability to perform daily activities
consisting of physical, psychological and social perfor-
mance and is equivalent to the disability and handicap in
the previous Locker’s model.

The number of instruments (questionnaires/scales) for
assessing the quality of life associated with oral health
increases daily. Ten questionnaires that measure the oral
health-related quality of life were presented at the First
International Congress of Oral Health Measurement in
1997 (Table 1) [3].

Today, numerous identified and clinically verified
questionnaires can measure the degree of impact of oral




Table 1. Standardized questionnaires used to assess quality of life related to oral health (First International Congress on Oral Health Mea-

surement, 1997).

Tabela 1. Standardizovani upitnici koris¢eni za merenje kvaliteta Zivota povezanog sa oralnim zdravljem (Prvi medunarodni kongres merenja

oralnog zdravlja, 1997).
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Instrument Dimensions measured No. of question | Response format
Upitnik Dimenzije koje se mere Broj pitanja | Predlozeni odgovori
Sociodental Scale Chewing, talking, smiling, laughing, pain Yes/No
Sociodentalna skala appearances 14
Zvakanije, govor, smejanje, bol, izgled Da/Ne
RAND Dental Health Index Pain, worry, conversation 3 4 categories; “not at all” to “a great deal”
Indeks dentalnog zdravlja RAND Bol, zabrinutost, konverzacija Cetiri kategorije: od ,uopste ne” do ,znatno”
General Oral Health Assessment Index | Chewing, eating, social contacts, appearance, 6 categories; “always/never”
Indeks procene opsteg oralnog zdravlja | pain, worry, self-consciousness
Zvakanje, socijalni kontakt, izgled, bol, 12 Sest kategorija: od ,uvek” do ,nikad”
zabrinutost, samosvest
Dental Impact Profile Appearance, eating, speech, confidence, 3 categories; good effect, bad effect, no effect
Profil dentalnog uticaja happiness, social life, relationships 25
Izgled, ishrana, govor, poverenje, sreca, Tri kategorije: dobar efekat, lo$ efekat, bez
socijalni zivot, odnosi efekta
Oral Impact Profile Function, pain, physical disability, social 5 categories; “very often/never”
Profil oralnog uticaja disability, handicap
funkcionisanje, bol, fizicka nesposobnost, Pet kategorija: od ,veoma cesto” do ,nikad
socijalna nesposobnost, hendikep
Subjective Oral Health Status Indicator | Chewing, speaking, symptoms, eating, Various depending on question format
Subjektivni indikator oralnog communication, social relations o
zdravstvenog stanja Zvakanje, govor, simptomi, ishrana, Razli¢iti u zavisnosti od formata pitanja
komunikacija, socijalni odnos
Dental Impact on Daily Living Comfort, appearance, pain, daily activities, Various depending on question format
eating 36
Uticaj zuba na svakodnevni Zivot Ugodnost, izgled, bol, svakodnevne aktivnosti, Razli¢iti u zavisnosti od formata pitanja
ishrana
Oral Health-Realted Quality of life Daily activities, social activities, conversation 6 categories; “all of time” to “none of the
Kvalitet Zivota vezan za oralno zdravlje time”
3
Svakodnevne aktivnosti, socijalne aktivnosti, Sest kategorija: od ,sve vreme" do ,nikad”
konverzacija
Oral Impacts on Daily Performances Performance in eating, speaking, oral hygiene, Various depending on question format
sleeping, appearance emotion 9
Uticaj oralnog stanja na dnevne Ishrana, govor, oralna higijena, spavanje, Razli¢iti, zavisno od tipa pitanja
aktivnosti izgled, emocije
Oral Health Quality of Life Inventory Oral health, nutrition, self-related oral Part A: 4 categories “not at all” to “a
health, overall quality of life great deal”
Uticaj oralnog zdravlja na kvalitet Oralno zdravlje, ishrana, vlastita procena 56 Part B: 4 categories “unhappy/happy”
Zivota oralnog zdravlja, sveukupan kvalitet Zivota A: Cetiri kategorije: od ,uopste mi nije vazno”
do ,jako mi je vazno”
B: Cetiri kategorije: od ,nesrecan” do ,sre¢an”

diseases and health disorders on the quality of life of dif-
ferent population groups. The structure of all question-
naires includes a number of questions based on which
information is obtained directly from the patient.
Conducting a survey requires some experience be-
cause it is sometimes difficult to obtain appropriate
information, especially when it comes to children, the
elderly or people with speech disorders. Within the de-
fined scale, each answer to the question is expressed by a
certain number of points. The offered answers are most
often represented by the Likert scale (five-point from
“excellent” to “unsatisfactory”), the visual-numerical
scale (VAS - visual-analogue scale), or less often only
the offered answers Yes / No. In questionnaires with VAS,
the respondent has to answer on a scale from 0 to 10 or
from 0 to 100, which can sometimes be a problem due
to turning an abstract attitude about one’s quality of life
into a metric scale. In this regard, all patients should be
patiently and uniformly trained. Additional assistance in

completing the questionnaire may consist of instructions
given to the patient. When assessing the quality of life
through interviews, the minimum suggestive influence
of the examiner should be taken into account. In some
questionnaires, one of the difficulties is the large number
of questions, which is why efforts are made to develop
shorter versions to facilitate their application in everyday
clinical practice.

Not all questionnaires are equally valid and reliable. It
is often necessary to conduct research using several in-
struments, testing psychometric characteristics and then
comparing them. Translation and cultural adaptation of
the questionnaire is necessary, thus providing a proper use
in multinational quality of life studies. The language bar-
rier further complicates this procedure, so it is necessary
to carefully translate the questionnaire and adapt it to the
population’s given language and cultural characteristics.
Until now, a small number of questionnaires have been
validated in Serbian language [3, 17, 18].

17
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Although the term quality of life is increasingly used in
dental practice, OHRQOL assessment instruments are still
underrepresented. The most common reasons for that are:

« Lack of short versions of existing questionnaires,

» Multidimensionality of the questionnaire that re-

quires complex analysis,

« Lack of time and resources,

« Subjective health assessment and selective reporting

of health problems by the patient,

o The burden on patients and health care staft by com-

pleting a questionnaire [19].

Gathering data on quality of life can help make health
care decisions at multiple levels. First of all, they can help
shape public policies and decisions related to the health-
care system made by the government and the Ministry
of Health. They can also guide the research program of
pharmaceutical companies in finding adequate therapy.
QOL studies should inform clinicians about the impact of
specific treatments on the final outcome, which includes a
personal perception of health. All this information can be
shared with patients and used to aid joint decision-mak-
ing on therapy selection. Providing specific information
on the possible outcome in terms of quality of life allows:

« Better communication between doctor and patient,

o Screening of hidden oral health problems,

« Identification of problems that may have a significant

impact on the patient’s QOL,

« Referral of physicians to a priority problem arising

during treatment that affects QOL [20].

CONCLUSION

The OHRQOL measurement enables the assessment of
the harmful effects of oral diseases on overall well-being
and facilitates the screening of hidden oral health prob-
lems. It also directs the design of public health programs
following the population’s health needs and improves the
overall public dental health. In clinical practice, it contrib-
utes to better communication between the dentist and the
patient, facilitates the evaluation of the final therapeutic
outcome, thus increasing the patient’s satisfaction with
the provided dental care.

REFERENCES

1. World Health Organization. International Classification of Impair-
ments, Disabilities and Handicaps. Geneva, Switzerland: World
Health Organization; 1980.

2. Guidance for industry. Patient-reported outcome measures: use
in medical product development to support labeling claims. Draft
guidance, 2006.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

Slade GD, ed. Measuring Oral Health and Quality of Life. Chapel
Hill: University of North Carolina-Dental Ecology; 1997.

Wilson IB, Cleary PD. Linking clinical variables with health-related
quality of life. A conceptual model of patient outcomes. JAMA.
1995:273(1):59—65. [PMID: 7996652]

Petricevi¢ N, Celebi¢ A, Bauci¢ Bozi¢ M, Rener-Sitar K. Oralno
zdravlje i kvaliteta zivota: temelj suvremenog pristupa. MEDIX.
2008;75/76:197-201.

Sekulic S, John MT, Haggman-Henrikson B, Theis-Mahon N. Den-
tal patients’ functional, pain-related, aesthetic, and psychosocial
impact of oral conditions on quality of life-Project overview, data
collection, quality assessment, and publication bias. ] Oral Rehabil.
2021:48(3):246-55. [DOL: 10.1111/joor.13045] [PMID: 32628288]
Centers for Disease Control and Prevention. Oral Health. Oral
health in America: a report of the Surgeon General. US. Depart-
ment of Health and Human Services; 2000.

Gift HC, Atchison KA. Oral health, health, and health-
related quality of life. Med Care. 1995;33(11):NS57-77.
[DOI: 10.1097/00005650-199511001-00008] [PMID: 7475433]
Inglehart MR, Bagramian RA, eds. Oral Health-Related Quality of
Life. Illinois: Quintessence Publishing Co; 2002.

John MT, Reissmann DR, Celebic A, Baba K, Kende D, Larsson
P, et al. Integration of oral health-related quality of life instru-
ments. ) Dent. 2016;53:38—43. [DOI: 10.1016/}jdent.2016.06.006]
[PMID: 27353210]

Mittal H, John MT, Sekuli¢ S, Theis-Mahon N, Rener-Sitar K. Pa-
tient-Reported Outcome Measures for Adult Dental Patients:
A Systematic Review. ] Evid Based Dent Pr. 2019;19(1):53-70.
[DOL: 10.1016/jjebdp.2018.10.005] [PMID: 30926102]

Doward LC, McKenna SP. Defining patient-reported outcomes.
Value Health. 2004;7:54-8. [DOI: 10.1111/j.1524-4733.2004.75102.]
[PMID: 15367236]

Reissmann DR. Dental Patient-Reported Outcome Measures Are
Essential for Evidence-Based Prosthetic Dentistry. J Evid Based
Dent Pract. 2019;19(1):1-6. [DOI: 10.1016/j.jebdp.2019.01.003]
[PMID: 30926098]

Centers for Disease Control and Prevention. National Center for
Health Statistics. Healthy people; 2030.

Cohen LK, Jago JD. Toward the formulation of sociodental
indicators. Int ) Health Serv. 1976;6(4):681-98. [PMID: 971976]
[DOI:10.2190/LE7A-UGBW-J3NR-Q992]

Locker D. Measuring oral health: a conceptual framework. Com-
munity Dent Health. 1988;5(1):3—18. [PMID: 3285972]

Slade GD, Spencer AJ. Development and evaluation of the oral
health impact profile. Community Dent Health. 1994;11(1):3-11.
[PMID: 8193981]

Atchison KA, Dolan TA. Development of the Geriatric Oral
Health Assessment Index. ] Dent Educ. 1990;54(11):680-7.
[PMID: 2229624]

Singer S, Langendijk J, Yarom N. Assessing and improving quality
of life in patients with head and neck cancer. Am Soc Clin On-
col Educ Book. 2013, [DOI: 10.1200/EdBook_AM.2013.33.e230]
[PMID: 23714510]

Murphy BA, Ridner S, Wells N, Dietrich M. Quality of life research
in head and neck cancer: a review of the current state of the sci-
ence. Crit Rev Oncol Hematol. 2007,62(3):251-67.

[DOI: 10.1016/j.critrevonc.2006.07.005] [PMID: 17408963]

Received: 02.12.2021 - Accepted: 25.01.2022



Stomatoloski glasnik Srbije. 2022;69(1):14-21 ‘ 19

Izazovi u proceni kvaliteta Zivota povezanog sa oralnim zdravljem
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KRATAK SADRZA)

Oralno zdravlje je vazan deo opsteg zdravlja, te ukupni kvalitet Zivota direktno zavisi od ocuvanosti funkcije orofacijalnog sistema.
Kori$¢enje iskljucivo klini¢kih parametara ne prezentuje adekvatno funkcionalne i psihosocijalne aspekte oralnog zdravlja i potrebe
individue. Zbog toga se za procenu uticaja oralnih oboljenja na celokupno blagostanje uvodi koncept Kvaliteta Zivota povezan sa
oralnim zdravljem (Oral health related quality of life — OHRQOL). U ovu svrhu koriste se brojni upitnici i skale prilagodeni potrebama
razlic¢itih populacionih grupa. Merenje OHRQOL olaksava skrining skrivenih oralnih oboljenja u populaciji i usmerava dizajniranje
javnozdravstvenih programa u skladu sa zdravstvenim potrebama stanovnistva. lako je poslednjih godina koris¢enje instrumenata
za procenu OHRQOL znacajno unapredeno, u klinickoj praksi je i dalje nedovoljno zastupljeno. Potrebno je povecati upotrebu upit-
nika za procenu OHRQOL u klini¢koj praksi kako bi se unapredila komunikaciji izmedu stomatologa i pacijenata, olaksala evaluacija
konacnih terapijskih ishoda i poboljsao kvalitet stomatoloske zdravstvene zastite.

Kljucne redi: oralno zdravlje; kvalitet Zivota; kvalitet Zivota povezan sa oralnim zdravljem; upitnici

uvoD

Tradicionalne metode merenja oralnog zdravlja zasnovane
uglavnom na klinickim pokazateljima ne uzimaju u obzir
funkcionalne i psihosocijalne aspekte oralnog zdravlja. Stoga
se za procenu uticaja oralnih oboljenja na celokupno blagosta-
nje u upotrebu uvodi koncept Kvaliteta Zivota povezan sa oral-
nim zdravljem (Oral health related quality of life — OHRQOL).
Upotrebom OHRQOL instrumenata znacajno je unapredena
zdravstvena zastita pacijenata i javnozdravstvena praksa. Ipak,
u klini¢koj praksi je upotreba i analiza ovih upitnika nedovolj-
no zastupljena, zbog ¢ega se ulazu napori u prepoznavanju i
prevazilazenju postoje¢ih problema.

KVALITET ZIVOTA POVEZAN SA ZDRAVLJEM

Pojam kvalitet Zivota (Quality of life - QOL) prvi put je upotre-
bio britanski ekonomista Arthur Sesil Pigu dvadesetih godina
XX veka. Kasnije se iz koncepta opsteg kvaliteta Zivota izdva-
ja onaj aspekt kvaliteta Zivota na koji uti¢e zdravlje, odnosno
kvalitet Zivota povezan sa zdravljem (Health-related quality of
life - HRQOL). Prema definiciji Svetske zdravstvene organiza-
cije (SZ0), a na osnovu Internacionalne klasifikacije funkcio-
nalnosti, invalidnosti i zdravlja (International Classification of
Functioning, Disability and Health), ,,kvalitet Zivota predstavlja
samoprocenu i shvatanje svoje pozicije u Zivotu, u odnosu na
odredene ciljeve, o¢ekivanja, standarde i zahteve, dok kvalitet
zivota povezan sa zdravljem predstavlja o¢ekivanja, standarde,
prioritete i ciljeve u vezi sa sopstvenim zdravljem® [1]. Americ¢ka
agencija za hranu i lekove (Food and drug administration - FDA)
gotovo je istovremeno organizovala nezavisnu radnu grupu koja
je kvalitet Zivota povezan sa zdravljem definisala ,,kao li¢cnu
evaluaciju zdravstvenog stanja i primenjenog tretmana na sva-
kodnevni Zivot obuhvataju¢u minimalno fizi¢ko, psiholosko i
socijalno funkcionisanje® [2].

Znacajan doprinos danasnjem shvatanju koncepta kvaliteta
zivota povezanog sa zdravljem dao je Loker, koji istice vaznost
prelaska sa biomedicinskog pristupa bolesti kao sredista pro-
blema na biopsihosocijalni, sa pacijentom u sredistu zdravstve-
nog sistema [3]. Prema Lokeru, kvalitet Zivota je $iri pojam od
zdravlja iako ukljucuje i sva merenja koja se odnose na zdravlje.

Oslanjajudi se na model Vilsona i Klirija (Shema 1), utvrdio je
da je kvalitet Zivota odreden karakteristikama li¢nosti i neme-
dicinskim parametrima [4].

KVALITET ZIVOTA POVEZAN SA ORALNIM
ZDRAVLJEM

Kako je oralno zdravlje neodvojivi deo opsteg zdravlja, tako i
ukupni kvalitet Zivota direktno zavisi od o¢uvanosti funkcije
orofacijalnog sistema. Tradicionalne metode merenja oralnog
zdravlja i potrebe le¢enja zasnovane uglavnom na klinickim
pokazateljima ne uzimaju nuzno u obzir funkcionalne i psiho-
socijalne aspekte oralnog zdravlja i ne moraju se poklapati sa
percepcijom i zabrinutos$c¢u ljudi za sopstveno oralno zdravlje.
Pojedinac moze oceniti svoje oralno zdravlje kao odli¢no samo
zato $to ne osec¢a bol u usnoj duplji iako mu nedostaje nekoliko
zuba, dok druga osoba moze smatrati losim svoje oralno zdravlje
jer nedostaje samo jedan zub [5].

Uticaj oralnih oboljenja se moze opisati kroz primenu kvan-
titativnih i kvalitativnih pokazatelja. Incidencija, prevalencija
i trajanje poremecaja oralnog zdravlja pokazuju njegov kvan-
titativni uticaj, dok se kvalitativni uticaj najbolje moze opisati
konceptom Kvalitet Zivota povezan sa oralnim zdravljem (Oral
health related quality of life - OHRQOL) [6]. Prema Centru
za kontrolu i prevenciju bolesti, OHRQOL ,,odrazava komfor
ljudi tokom jela, dok spavaju i uc¢estvuju u drustvenim aktiv-
nostima; samopostovanje i zadovoljstvo u pogledu oralnog
zdravlja“ [7].

Kao i HRQOL, OHRQOL je multidimenzionalni kompleks
medusobno povezanih domena:

« odsustvo potencijalno letalnih oboljenja i patoloskih pro-

mena,

« odsustvo funkcionalnih o$te¢enja, bolesti ili njihovih simp-

toma,

« odgovarajuca funkcija u vezi sa Zvakanjem, gutanjem i od-

sustvom nelagodnosti i bola u regiji usne duplje,

« emocionalno funkcionisanje u vezi sa osmehom i sme-

janjem,

« socijalno funkcionisanje u vezi sa izvodenjem svakodnev-

nih aktivnosti u drudtvu,

« dozivljaj dobrog oralnog zdravlja,
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« zadovoljstvo stanjem oralnog zdravlja,
« odsustvo socijalnog ili kulturnog nedostatka zbog loseg
oralnog statusa [8].

Kvalitet Zivota povezan sa oralnim zdravljem moze se po-
smatrati i kao li¢na ocena uticaja funkcionalnih, psihickih, so-
cijalnih faktora i faktora vezanih za iskustvo bola i neugode na
pacijentovo blagostanje (Shema 2) [9]. Sve ¢etiri grupe faktora
trebaju biti ukljucene u proceni kvaliteta Zivota i mogu se meriti
razlicitim skalama u klinickoj praksi ili istrazivanjima.

Nedavno je grupa utora predlozila ¢etiri dimenzije oralnog
zdravlja: oralnu funkciju, orofacijalni bol, orofacijalni izgled i
psihosocijalni uticaj, koje predstavljaju osnovu pacijentovog
iskustva sa oralnim zdravljem [10, 11]. OHRQOL predstav-
lja najcesce koridceni oblik procene ishoda lecenja od strane
pacijenta — pacijentov izvestaj o ishodu (Patient-Reported
Outcome, PRO) [6, 12]. Upitnici razvijeni na osnovu modela
oralnog zdravlja, tzv. pacijentov izvestaj o ishodu u stomatolo-
giji (Dental Patient-Reported Outcome Mesure - dPROM) moze
pomod¢i kvantifikaciji pacijentove patnje. Podaci dobijeni na
osnovu pacijentovog izvestaja o ishodu predstavljaju osnovu
za stomatologiju zasnovanu na dokazima u svim granama sto-
matologije [13].

Vaznost merenja kvaliteta Zivota povezanog sa oralnim
zdravljem radi unapredenja javnog zdravlja prepoznata je i od
strane Centra za kontrolu bolesti i prevenciju, koji ve¢ ¢etvr-
tom generacijom programa ,,Zdravi ljudi 2030 (Healthy People
2030) prepoznaje oralno zdravlje kao podrucje od posebnog
interesa [14].

MERENJE KVALITETA ZIVOTA POVEZANOG
SA ORALNIM ZDRAVLJEM

Kori$¢enje iskljucivo klinickih parametara u proceni oralnog
zdravlja naislo je na brojne kritike jer ne uklju¢uje funkcionalne
i psihosocijalne aspekte oralnog zdravlja i ne prezentuje ade-
kvatno zdravstveni status, funkciju i potrebe individue. Osnove
naucnog ispitivanja psihosocijalnog aspekta oralnog zdravlja
postavili su Koen i Jago 70-ih godina XX veka [15]. Za razvoj
standardizovanih upitnika za oralno zdravlje znacajan dopri-
nos dao je Loker, koji je utemeljio teorijske okvire za merenje
OHRQOL (Shema 3). Prema Lokerovom modelu, bolest moze
dovesti do anatomskog gubitaka ili ostecenja strukture tkiva, $to
dalje uzrokuje funkcionalna ograni¢enja (npr. gubitak funkci-
je organa ili sistema organa), pojavu bola i neugodnosti [16].
Pogorsanje, zatim, moZe dovesti do fizi¢ke, psihicke ili socijalne
onesposobljenosti, pri ¢emu je mogu¢i konacni ishod potpuna
nesposobnost (hendikep).

Prema Lokerovoj modifikaciji SZO Medunarode klasifikacije
ostecenja, invaliditeta i hendikepa namenjenoj stomatologiji,
ustanovljeni su razli¢iti nivoi posledi¢nih manifestacija (Shema
4) [16]. Prvi nivo se odnosi na oralni status, uklju¢ujuéi oste-
¢enja oralnih tkiva, koja se uglavnom mere klinickim poka-
zateljima. Drugi nivo, oznacen kao ,,srednji uticaji®, uklju¢uje
najranije moguce negativne uticaje izazvane oralnim zdrav-
stvenim statusom: bol, nelagodnost, funkcionalno ogranicenje
i nezadovoljstvo izgledom. Tre¢i nivo ili ,,krajnji uticaj“ pred-
stavlja uticaj na sposobnost obavljanja svakodnevnih aktivnosti
koje se sastoje od fizitke, psiholoske i socijalne performanse i

predstavlja ekvivalent invaliditetu i hendikepu iz prethodnog
Lokerovog modela.

Broj instrumenata (upitnika/skala) za procenu kvaliteta Zivo-
ta povezanog sa oralnim zdravljem se svakodnevno uvecava. Na
Prvom medunarodnom kongresu za merenje oralnog zdravlja
1997. godine predstavljeno je 10 upitnika za merenje kvaliteta
zivota povezanog sa oralnim zdravljem (Tabela 1) [3].

Danas postoje brojni identifikovani i klinicki verifikovani
upitnici pomocu kojih je moguce meriti stepen uticaja oralnih
oboljenja i poremecaja zdravlja na kvalitet Zivota razlicitih po-
pulacionih grupa. Struktura svih upitnika podrazumeva odre-
deni broj pitanja na osnovu kojih se dobijaju informacije direk-
tno od pacijenta. Sprovodenje ankete zahteva izvesno iskustvo,
jer je nekada tesko dobiti odgovaraju¢u informaciju, posebno
kada se radi o deci, osobama starije Zivotne dobi ili osobama sa
smetnjama u govoru. U okviru definisane skale, svaki odgovor
na postavljeno pitanje je izrazen odredenim brojem bodova.
Ponudeni odgovori su najcesce predstavljeni Likertovom skalom
(petostepena od ,,0dli¢no“ do ,,nezadovoljavajuce®), vizuelno-
numeri¢tkom skalom (visual-analog scale — VAS) ili rede samo
ponudenim odgovorima Da/Ne. Kod vizuelno-numericke skale
ispitanik mora dati odgovor na skali od 0 do 10 ili od 0 do 100,
$to nekada moze predstavljati problem jer se apstraktni stav o
vlastitom kvalitetu Zivota pretvara u metricku skalu. S tim u
vezi, treba strpljivo i uniformno obutiti sve pacijente. Dodatna
pomoc¢ u popunjavanju upitnika se moze sastojati od instrukcija
koje se daju pacijentu. Kada se procena kvaliteta Zivota meri
pomocu intervjua, treba voditi racuna o minimalnom suge-
stivnom uticaju ispitivaca na ispitanika. Kod pojedinih upitnika
jednu od poteskoca predstavlja i veliki broj pitanja; zbog toga se
ulazu napori u izradi kracih verzija kako bi se olaksala njihova
primena u svakodnevnoj klinickoj praksi.

Nisu svi upitnici podjednako validni i pouzdani. Cesto je
potrebno sprovesti istrazivanje pomocu nekoliko instrumenata,
testiraju¢i psihometrijske karakteristike, a zatim vrsiti njihovo
medusobno poredenje. Prevod i kulturoloska adaptacija upitnika
su neophodni i omogucavaju pravilnu upotrebu u multinacio-
nalnim studijama o kvalitetu Zivota. Jezicka barijera dodatno
komplikuje ovaj postupak, zbog cega je neophodno pazljivo
prevesti upitnik tako da bude prilagoden datom jeziku i kul-
turoloskim osobinama populacije. Do sada je na srpski jezik
validiran manji broj upitnika 3,17, 18].

Tako se pojam kvaliteta Zivota sve ce$ce koristi u stomato-
loskoj praksi, kori$¢enje instrumenata za procenu OHRQOL je
i dalje nedovoljno zastupljeno. Kao najces¢i razlozi navode se:

« nedostatak kratkih verzija postojec¢ih upitnika,

« viSedimenzionalnost upitnika koja zahteva slozenu analizu,

« nedostatak vremena i sredstava,

« subjektivna procena zdravlja i selektivno izvestavanje o

zdravstvenim problemima od strane pacijenta,

« opterecenost pacijenata i zdravstvenog osoblja popunjava-

njem upitnika [19].

Podaci o kvalitetu Zivota mogu pomo¢i u donosenju odluka
o zdravstvenoj zastiti na vi$e nivoa. Pre svega, mogu pomoci
u oblikovanju javnih politika i odluka vezanih za zdravstveni
sistem, donetih od strane vlade i ministarstva zdravlja. Takode,
mogu usmeravati istrazivacki program farmaceutskih kompa-
nija u pronalazenju adekvatne terapije. Studije o QOL treba da
informisu klini¢are o uticaju specifi¢nih tretmana na konacan



ishod koji podrazumeva i li¢nu percepciju zdravlja. Ove infor-
macije se mogu podeliti sa pacijentima i koristiti kao pomo¢ u
zajednickom donosenju odluke o izboru terapije. Obezbedivanje
konkretnih informacija 0 moguéem ishodu sa aspekta kvaliteta
Zivota omogucava:
« bolju komunikacija izmedu lekara i pacijenta,
o skrining skrivenih problema u vezi sa oralnim zdravljem,
« identifikaciju problema koji mogu imati znacajan uticaj
na QOL pacijenta,
« usmeravanje lekara na prioritetni problem nastao tokom
le¢enja, koji uti¢e na QOL [20].
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ZAKLYUCAK

Merenje OHRQOL omogucava procenu $tetnih uticaja oralnih
oboljenja na celokupno blagostanje i olaksava skrining skrivenih
problema u vezi sa oralnim zdravljem. Takode, usmerava dizaj-
niranje javnozdravstvenih programa u skladu sa zdravstvenim
potrebama stanovnistva i unapreduje celokupno stomatolosko
javno zdravlje. U klini¢koj praksi doprinosi boljoj komunikaciji
izmedu stomatologa i pacijenta, olaksava evaluaciju kona¢nog
terapijskog ishoda, ¢cime se povecava zadovoljstvo pacijenata
pruzenom stomatoloskom zdravstvenom zastitom.
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SUMMARY

Numerous technological solutions in recent years have significantly improved the cleaning and shaping of canals and
made canal instrumentation simpler, more efficient and safer. Significantly faster and less stressful canal instrumentation
for the therapist is enabled by the specific design of the file working part and a special thermal modification of NiTi
alloy with a change in the movement dynamics of the file in the canal.

Research has shown that the problem of cyclic fatigue and torsional stress of the file during canal preparation can be
solved by changing usual continuous rotation of the file. Dental technology has introduced the technique of reciprocal
movements as an alternative to full file rotation. This change in file rotation direction during instrumentation, based
on the technique of balanced forces, significantly reduces contact surface with the canal wall, eliminates the effect
of screwing, extends the life of the file and further increases safety of instrumentation of different canal systems. An
important advantage of changing the usual dynamics of file movements is that the concept of reciprocal movements
is based on the use of only one file, which in addition to shortening treatment time also makes this intervention safer
and with significantly lower percentage of defects and fractures of NiTi files.

The aim of this paper was to present the concept of canal instrumentation with NiTi files with reciprocal movements

as well as development, properties and possibility of application of these files in different clinical situations.
Keywords: reciprocal movements; NiTi files; canal preparation

INTRODUCTION

Endodontic instrumentation has significantly improved
at the beginning of this century, and cleaning and shaping
the canal has become simpler, more efficient and safer.
In addition, frustrations of many dentists due to possible
fractures of NiTi files during canal instrumentation has
been quite alleviated [1, 2]. Various technological solu-
tions in recent years related to thermal modification and
transformation of NiTi alloy [3, 4], specific design of the
working part of the file (cross section; number, appearance
and arrangement of the blade; conicity) [4, 5] or change of
file movement dynamics (reciprocal, eccentric, transaxial)
have made this therapeutic procedure significantly faster
and less stressful [5]. Current concepts of designing the
working part of NiTi files are primarily aimed at increas-
ing their blade efficiency and reducing surface contact
with the canal walls, which significantly reduces the pos-
sibility of deformations and fractures [5, 6, 7].

Research has shown that the two most common rea-
sons for the occurrence of NiTi files fracture are: cyclic
fatigue (alternating exposure of the file to tensile forces
on the outside and compression forces on the inside) and
torsional stress of the file (screwing in the canal curvature)
[5,6]. The strategy of changing usual movement dynamics
of the NiTi file during canal instrumentation [2,7-10] was

an important step in solving this problem. Dental tech-
nology presented the technique of reciprocal movements
of NiTi files in the canal [1, 5,9, 10, 11] as an alternative
to continuous rotation. This alternating change in the
direction of NiTi files rotation during canal instrumen-
tation is based on the technique of balanced forces and
significantly reduces the contact surface with the canal
wall and thus eliminates the cumulative effect of bending
forces in the canal curvature [5, 7]. The file achieves full
rotation with reciprocal movement in three alternating
movements, which significantly reduces cyclic fatigue and
torsional stress, eliminates the effect of screwing (which
occurs with full rotation) and significantly extends the life
of the file [7,12,13]. Clinical evaluation of 1,696 used NiTi
files with reciprocal movements indicated extremely low
incidence of fractures (0.47%) and deformations (0.35%),
although reuse of these systems is relatively common in
clinical practice [5].

The popularity of systems with reciprocal movements
in endodontic dental treatment is primarily based on ex-
cellent in vitro and in vivo results related to mechanical
properties, good shaping and absence of file deformations
after preparation of different canal systems [3,4,5,9]. It
was confirmed that reciprocal file movement, which first
involves rotation counter clockwise (cutting direction)
and then much shorter rotation clockwise (relaxation),
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reduces contact with the canal walls, eliminates the need
for pressure, increases cutting capacity and further in-
creases safety during operation [1,2,9, 14].

The first experimental study on the effects of reciprocal
movements in canal preparation was presented by Yared
in 2008, using PROTAPER F?2 file (otherwise intended for
full rotation) with different rotation angles and low pres-
sure [15]. Initially, it was considered that conventional files
intended for full rotation could also be used in the tech-
nique with reciprocal movements, while today working
parts of NiTi files are designed exclusively for reciprocal
movements [5, 11, 15].

The aim of this paper was to present the concept of
canal preparation with NiTi files with reciprocal move-
ments as well as development, properties and possibility
of application of these files in different clinical situations.

DEVELOPMENT OF NITI FILES WITH RECIPROCAL
MOVEMENTS

Combined efforts of endodontists and dental technology
in the last two decades have, among other things, been
aimed to designing NiTi files that will provide efficient
dentin cutting, increase the effect of irrigation and medi-
cation, and provide the best canal geometry for complete
canal system obturation [4, 5]. Another, no less important
requirement, was to increase the resistance of the file and
prevent the occurrence of possible deformations and frac-
tures during the biomechanical preparation of the canal
[4,5,16,17].

Reciprocal movements are recommended for clinical
practice due to significantly reduced cyclic fatigue and
torsional stress, and this strategic decision proved to be
correct as it resulted in significantly lower percentage of
fractures of NiTi files [11, 18]. An important advantage of
changing the usual dynamics of file movements is that this
concept of canal instrumentation is based on the use of
only one file (SINGLE FILE), which, in addition to short-
ening instrumentation time (3-4 times) and saving time
for patients and endodontists, makes this intervention
safer and more predictable [5, 11, 16, 19, 20].

Instruments with reciprocal movements that replaced
the concept of full rotation introduced in the late 1980s
belong to the fourth generation of NiTi files and appeared
on the market in 2011 [5, 6, 16, 19, 21]. Most of these
files are active when rotating counter clockwise (rotation
angles 120-270°; clockwise 60-90°) (UNICONE, WAVE
ONE, WAVE ONE GOLD, RECIPROC, RECIPROC BLUE,
PRO DESIGN R, X1 BLUE FILE), but there are also sys-
tems that remove paracanal dentin (cut) when moving
clockwise (GENIUS, PRO DESIGN ) [2, 5, 16, 18, 19].
While the file rotates in the canal counter clockwise, the
paracanal dentin is cut and slightly moved towards the
apex. This is followed by a movement with a shorter rota-
tion (clockwise) that ensures that the file is released from
excessive torsional stress and thus prevents its entrapment
and possible fracture in the canal [2,21-24].

In addition to greater flexibility and resistance to cyclic
fatigue and torsional stress, a significant benefit of these
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files is the fact that most canal systems with moderate
bending (about 80%) can be instrumented with only one
file and without prior patency with hand instruments of
smaller diameter [2, 11,21, 24, 25, 26].

Research confirms that extended lifespan of NiTi files
with reciprocal movements is mainly due to specific de-
sign solutions of the working part and physical properties
of NiTi alloy [4], ie. special thermal treatments of alloy to
optimize its microstructure [3, 4, 27, 28]. These files are
mainly made of specific NiTi alloy and M-wire that in
the martensitic phase becomes softer and more flexible
and provides the file with extreme efficiency and greater
resistance to cyclic fatigue [28-31].

MECHANICAL CHARACTERISTICS OF
RECIPROCAL FILES

Numerous factors (therapist’s skill and expertise, canal
anatomy, design and material from which the file was
made, movement dynamics and file reuse) have been
found to affect NiTi file fractures, while deformations
and fractures of files with reciprocal movements are less
common than file with full rotation [1, 5, 6, 10, 31, 32].

The introduction of new, especially heat-treated NiTi
alloys (M-wire, CM-wire, MAX-wire) improved mechan-
ical properties of files with reciprocal movements, ie.
special technological procedures after making files (elec-
tropolishing, ion implantation) significantly increased
flexibility and resistance to cyclic fatigue [5,7,9, 27, 33,
34]. The specific design of the working part of the NiTi
file ensures reduced file engagement during dentin cutting
(less contact with the walls during movement in the canal)
and thus less torsional load (the torque is directly propor-
tional to the surface of the engaged file), which significant-
ly increase its resistance [2, 5, 10, 19, 29]. Alternating file
movement and shorter rotational path (compared to full
rotation) are less likely to lead to screwing in the canal,
while the use of single files significantly reduces time and
stress during biomechanical instrumentation, which also
affects increased resistance to cyclic fatigue and prolongs
file life [1, 2, 5, 35]. Some researchers associate extended
file duration with reciprocal movements with increased
file flexibility [1, 36, 37], ie. greater resistance to cyclic
fatigue during instrumentation [1, 2, 5, 30, 35, 37]. It has
been confirmed that deformation or fracture of the file
most often occurs with increasing speed, ie increasing the
cutting angle [38, 39]. 1t has also been found that NiTi files
designed for full rotation have higher resistance to cyclic
fatigue when used in reciprocal movement dynamics [13,
34, 40].

DENTIN CUTTING EFFICIENCY

NiTi files with reciprocal movements cannot completely
clean the canal system, but these files effectively remove
dentin from almost all surfaces of canal walls due to pri-
marily specific design of the working part, its surface
treatment, but also the dynamics of movement in the canal
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[1,5,11,12,13,20,41,42]. Although only one file is usually
used for canal instrumentation and canal treatment takes
less time (the irrigation effect is weaker), satisfactory blade
efficiency [1, 11,42] and efficient removal of debris and
smear layer from canal walls have been confirmed [1, 20,
43,44]. A SEM study to check the efficiency of canal wall
cleaning using two NiTi systems with reciprocal move-
ments (UNICONE, RECIPROC BLUE) found that these
files do not completely remove the smear layer, but provide
efficient cleaning of the apical region of the canal [44]. The
efficacy of files with reciprocal movements in removing
smear layer was confirmed in the apical segment of the
canal [5,12,41,45-48] and blade efficiency can be reduced
only due to their prolonged (multiple) clinical use [1, 38].

During canal instrumentation, these files follow the
path of least resistance, provide better centering and in
most canals can be used without first creating patency
with hand instruments, which is mandatory and necessary
for files with full rotation [2, 25]. Reciprocal movements
provide less risk of transportation (2, 13,49] and extrusion
of canal contents into periapical tissue [1, 13,49, 50, 51].
However, there are also studies that indicate somewhat
higher extrusion of contents from the canal compared to
files with full rotation [47,52]. In the preparation of highly
curved canals, NiTi files with reciprocal movements are
as effective as those with full rotation because they do not
change the curvature and do not lead to canal transpor-
tation [53, 54, 55].

Shaping of “S” canals using PROTAPER files (with
full rotation and reciprocal turns) and WAVE ONE
files showed that the best results can be achieved using
PROTAPER files with reciprocal movements [1, 13, 56].
Single NiTT files with reciprocal movements confirmed
similar possibilities in canal shaping and preservation of
the original morphology as the self-adjusting file (SAF)
with transaxial (vibrating) movements [13, 57, 58, 59].

Comparing the efficiency of files with full rotation
and reciprocal movements in cleaning and shaping the
canal, it was noticed that no system completely provid-
ed clean canal walls, as some parts of the canal system
remained intact [13, 60, 61]. In the retreatment proce-
dure (demanding and long procedure), full rotation NiTi
file system and reciprocal movement system indicated
effective removal of inadequate filling, but no system was
able to completely clean and prepare the canal [62, 63,
64] and eliminate extrusion of obturation material into
the periapical tissues [64]. An important benefit of the
concept of instrumentation with one file with reciprocal
movements is significantly shorter canal instrumentation
time [2, 5,16, 19], regardless of whether the total shaping
time included instrumentation, cleaning, file change and
irrigation [58, 61] or only duration of mechanical shaping
without additional procedures [17, 65].

CLINICAL EFFECTS OF FILES WITH RECIPROCAL
MOVEMENTS

Data on the clinical application of single files with recip-
rocal movements are relatively numerous, and available
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findings confirm satisfactory efficacy in canal prepara-
tion. Apart from shorter time for biomechanical treatment
[16, 19, 58, 61], efficient elimination of bacteria [66] and
reduction of postoperative pain [67, 68], these files are a
good choice for the retreatment of inadequately endodon-
tically treated canals [63, 64].

Two systems with reciprocal and 2 systems with full
rotation were used in a study (48 single-rooted teeth
with infected canals) and it was concluded that both sys-
tems (reciprocal: RECIPROC, WAVE ONE; full rotation:
PROTAPER, M TWO) provide similar efficiency, but none
completely eliminates all bacteria from the dental canal
system [69]. A clinical study where the preparation and
obturation of dental canals with apical periodontitis was
performed using NiTi files with reciprocal movements
showed similar effects as manual instrumentation, but
canal processing was faster, simpler and less stressful for
the patient [70]. A clinical study evaluating the effect of
reducing bacteria in the canal after the application of NiTi
files with different dynamics of movement confirmed a
slightly better biomechanical effect of files with reciprocal
movements in oval canals with apical periodontitis [66].

Comparison of the effectiveness of 3 different systems
in canal preparation (WAVE ONE, ONE SHAPE, SAF) and
postoperative pain after canal instrumentation indicated
similar effects of tested files and the occurrence of mini-
mal pain after treatment in one visit [68]. Similar finding
and significant pain reduction was observed after instru-
mentation of the canal with single files with reciprocal
movements and a set with several files with full rotation
with significantly shorter time and faster intervention
using files with reciprocal movements [67].

In the recent years, it has been confirmed that the sys-
tem with reciprocal movements is also safe, simple and
very acceptable concept of preparation for those who use
it for the first time, as well as for students in postgraduate
education [71]. Another study also confirmed that files
with reciprocal movements (WAVE ONE, RECIPROC),
used in education by undergraduate students, were easy
to use and that very few defects and fractures were ob-
served during the instrumentation of 826 teeth (2056
canals) [72].

CONCLUSION

The concept of canal instrumentation with NiTi files
with reciprocal movements increases the file’s resistance
to cyclic fatigue and torsional loading, which significantly
reduces the risk of their fracture and prolongs durability.

Reciprocal movements provide efficient mechanical
removal of dentin from all parts of the canal walls, good
shaping and centering of the canal while preserving the
original anatomy, but they cannot completely remove all
debris and smear layer.

Instrumentation of canals with single files with recip-
rocal movements can be realized in most canals without
prior patency with hand instruments that significantly
shorten the preparation time and provide safe and less
stressful canal treatment.



Although very simple and practical, the concept of
reciprocal file movements still does not meet all the re-
quirements of optimal canal instrumentation, therefore
new strategies are needed in search of more efficient and
complete biomechanical instrumentation.
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Reciprocni pokreti endodontskih instrumenata - jednostavnija
i izvesnija terapijska procedura
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KRATAK SADRZAJ

Brojna tehnoloska resenja poslednjih godina znacajno su unapredila ¢is¢enje i oblikovanje kanala i preparaciju kanala uéinila jed-
nostavnijom, efikasnijom i sigurnijom. Specifi¢nim dizajnom radnog dela instrumenta i posebnom termi¢kom modifikacijom NiTi
legure uz promenu dinamike kretanja turpije u kanalu omogucena je znatno brza i za terapeuta manje stresna obrada kanala.
Istrazivanja su ukazala da se problemi cikli¢cnog zamora i torzionog naprezanja instrumenta tokom preparacije kanala mogu resiti
promenom uobicajene kontinuirane rotacije turpije. Kao alternativu punoj rotaciji turpije, dentalna tehnologija je predstavila
tehniku recipro¢nih pokreta. Ova naizmeni¢na promena smera rotacije turpije tokom obrade bazira se na tehnici balansiranih sila,
znacajno smanjuje povrsinu kontakta sa zidom kanala, isklju¢uje efekat usrafljivanja, produzava vek instrumentu i dodatno povecava
sigurnost instrumentacije razlicitih kanalskih sistema. Vazna prednost promene uobicajene dinamike kretanja turpija je i u tome sto
koncept recipro¢nih pokreta bazira na upotrebi samo jednog instrumenta koji osim $to skracuje vreme obrade, ovu intervenciju
¢ini sigurnijom i sa znatno manjim procentom defekata i preloma NiTi instrumenata.

Cilj ovog rada je da predstavi koncept preparacije kanala NiTi instrumentima sa recipro¢nim pokretima i prikaze razvoj, osobine i
mogucénost primene ovih turpija u razli¢itim klini¢kim situacijama.

Kljuéne reci: recipro¢ni pokreti; NiTi instrumenti; preparacija kanala

UvoD

Pocetkom ovog veka endodontska instrumentacija je znacajno
unapredena, a ¢iS¢enje i oblikovanje kanala postalo je jednostav-
nije, efikasnije i sigurnije. Zahvaljujuéi toj ¢injenici, frustracije
brojnih stomatologa zbog mogucih fraktura NiTI turpija to-
kom preparacije prili¢no su ublazene [1, 2]. Razli¢ita tehnoloska
reSenja poslednjih godina, vezana za termi¢ku modifikaciju i
transformaciju NiTi legure [3, 4], specifi¢an dizajn radnog dela
instrumenta (poprecni presek; broj, izgled i raspored seciva;
koni¢nost) [4, 5] odnosno promenu dinamike kretanja instru-
menta u kanalu (recipro¢ni, ekscentri¢ni, transaksijalni) u¢inila
su ovaj terapijski postupak znatno brzim i manje stresnim [5].
Aktuelni koncepti dizajniranja radnog dela NiTi instrumenata
usmereni su pre svega ka pove¢anju njihove se¢ivne efikasnosti
i smanjenju povr$inskog kontakta sa zidovima kanala, ¢ime se
znacajno smanjuje i mogucnost pojave deformacija i fraktura
[5,6,7]. Istrazivanja su pokazala da su dva najée$¢a razloga za
pojavu loma NiTi turpija cikli¢ni zamor (naizmenic¢no izlaganje
instrumenta silama zatezanja na spoljasnjoj i silama kompre-
sije na unutra$njoj strani) i torziono naprezanje instrumenta
(usrafljivanje u predelu krivine kanala) [5, 6].

Vazan iskorak u re§avanju ovog problema bila je strategija
promene uobicajene dinamike kretanja NiTi instrumenta to-
kom obrade kanala [2,7,8,9, 10]. Kao alternativu kontinuiranoj
rotaciji dentalna tehnologija je predstavila tehniku recipro¢nih
pokreta NiTi turpija u kanalu [1, 5,9, 10, 11]. Ova naizmeni¢-
na promena smera rotacije NiTi turpije tokom obrade bazira
se na tehnici balansiranih sila, zna¢ajno smanjuje povr$inu
kontakta sa zidom kanala i time elimini$e kumulativni efekat
savijajucih sila u predelu krivine [5, 7]. Recipro¢nim pokretom
turpija punu rotaciju ostvari u tri naizmenic¢na pokreta, ¢ime se
znacajno smanjuje cikli¢ni zamor i torzioni stres, iskljucuje se
efekat usrafljivanja (koji se javlja kod pune rotacije) i zna¢ajno
produzava vek instrumentu [7, 12, 13]. Klini¢ka procena 1696
kori$¢enih NiTi turpija sa recipro¢nim pokretima je ukazala

na izuzetno nisku ucestalost preloma (0,47%) i deformacija
(0,35%) iako je ponovna upotreba ovih sistema relativno Cesta
u klini¢koj praksi [5].

Popularnost sistema sa recipro¢nim pokretima u endodont-
skom lecenju zuba bazira se pre svega na odli¢nim in vitro
i in vivo rezultatima vezanim za mehanicka svojstva, dobro
oblikovanje i odsustvo deformacija na turpijama nakon prepa-
racije razli¢itih kanalskih sistema [3, 4, 5, 9]. Potvrdeno je da
recipro¢ni pokret turpije, koji podrazumeva najpre rotaciju u
smeru suprotnom kazaljki sata (seku¢i smer) i potom mnogo
kracu rotaciju u smeru kazaljke (opustanje), utice na smanjenje
kontakta sa zidovima kanala, eliminise potrebu za pritiskom,
povecava kapacitet secenja i dodatno povecava sigurnost tokom
rada [1,2,9, 14].

Prvu eksperimentalnu studiju o efektima recipro¢nih pokreta
u preparaciji kanala predstavio je Yared 2008. godine koristeci
instrument PRO TAPER F2 (ina¢e namenjen za punu rotaciju)
sa razli¢itim uglovima rotacije i malim pritiskom [15]. U pocet-
ku se smatralo da se konvencionalne turpije namenjene za punu
rotaciju mogu Kkoristiti i u tehnici sa recipro¢nim pokretima, dok
su danas radni delovi NiTi instrumenata dizajnirani iskljucivo
za recipro¢ne pokrete [5, 11,15].

Cilj ovog rada je da predstavi koncept preparacije kanala
NiTi instrumentima sa recipro¢nim pokretima i prikaze razvoj,
osobine i mogu¢nost primene ovih turpija u razli¢itim klinickim
situacijama.

RAZVO) NITI INSTRUMENATA SA RECIPROCNIM
POKRETIMA

Dinami¢ni napori endodontista i dentalne tehnologije u posled-
nje dve decenije su izmedu ostalog usmereni ka dizajniranju
NiTi instrumenata, koji ¢e obezbediti efikasno se¢enje dentina,
povecati efekat irigansa i medikamenata, odnosno obezbediti
najbolju geometriju kanala za kompletnu opturaciju kanalskog



sistema [4, 5]. Drugi, ne manje vaZan zahtev je povec¢anje otpor-
nosti turpije i spre¢avanje pojava mogu¢ih deformacija i fraktura
tokom biomehanicke pripreme kanala [4, 5, 16,17].

Upravo zbog znacajno smanjenog cikli¢cnog zamora i tor-
zionog stresa, recipro¢ni pokreti su preporuceni za klinicku
praksu, a ova strateska odluka se pokazala ispravnom jer je
uslovila znatno manji procenat preloma NiTi instrumenata [11,
18]. Vazna prednost promene uobi¢ajene dinamike kretanja
turpija je i u tome Sto ovaj koncept preparacije bazira na upo-
trebi samo jednog instrumenta (SINGLE FILE), koji, osim $to
skra¢uje vreme instrumentacije (3-4 puta) i time $tedi vreme
pacijentu i endodontisti, ovu intervenciju ¢ini znatno sigurnijom
i predvidljivijom [5, 11, 16, 19, 20].

Instrumenti sa recipro¢nim pokretima koji su zamenili kon-
cept pune rotacije uveden krajem osamdesetih godina proslog
veka pripadaju Cetvrtoj generaciji NiTi instrumenata i na trzistu
su se pojavili 2011. godine [5, 6, 16, 19, 21]. Ve¢ina ovih turpija je
aktivna prilikom rotacije u smeru suprotnom kazaljki sata (uglo-
vi rotacije 120°-270°; smer kazaljke sata 60°-90°) (UNICONE,
WAVE ONE, WAVE ONE GOLD, RECIPROC, RECIPROC BLUE,
PRO DESIGN R, X1 BLUE FILE), ali postoje i sistemi koji ukla-
njaju parakanalni dentin (seku) prilikom pokreta u smeru ka-
zaljke sata (GENIUS, PRO DESIGN §) (2,5, 16, 18, 19]. Dok se
turpija rotira u kanalu u smeru suprotnom kazaljki sata dolazi
do secenja parakanalnog dentina i njenog laganog pomeranja
prema apeksu. Posle ovog sledi pokret sa kracom rotacijom (u
smeru kazaljke sata) koji osigurava da se instrument oslobodi
prekomernog torzionog naprezanja i time spreci njegovo ukle-
$tenje i moguc¢i lom u kanalu [2,21-24].

Uz vecu fleksibilnost i vecu otpornost na cikli¢ni zamor i
torzioni stres, znacajna prednost ovih turpija je i ¢injenica da
se ve¢ina kanalskih sistema sa umerenom povijeno$¢u (oko
80%) moze obraditi samo jednim instrumentom i bez prethodne
prohodnosti ru¢nim instrumentima manjeg promera (2, 11,21
24,25,26].

Istrazivanja potvrduju da je produZeni vek trajanja NiTi
instrumenata sa recipro¢nim pokretima uglavnom posledica
specifi¢nih dizajnerskih re$enja radnog dela i fizi¢kih svojstava
NiTi legure [4], odnosno posebnih termickih tretmana legure
radi optimizacije njene mikrostrukture [3,4,27,28]. Ove turpije
su uglavnom izradene od specifi¢ne NiTi legure i M-Zice koja
u martenzitnoj fazi postaje meksa i fleksibilnija i obezbeduje
instrumentu izrazitu efikasnost i ve¢u otpornost na cikli¢ni
zamor [28,29, 30, 31].

MEHANICKE KARAKTERISTIKE RECIPROCNIH TURPIJA

Utvrdeno je da na pojavu preloma NiTi instrumenata uti¢u broj-
ni faktori (vestina i stru¢nost terapeuta, anatomija kanala, dizajn
i materijal od koga je instrument izraden, dinamika kretanja i
ponovna upotreba turpije) i da su deformacije i frakture turpi-
ja sa recipro¢nim pokretima rede nego kod turpija sa punom
rotacijom [1, 5,6, 10,31, 32].

Na pobolj$anje mehanickih osobina turpija sa recipro¢nim
pokretima uticalo je uvodenje novih, posebno termicki tre-
tiranih NiTi legura (M-wire, CM-wire, MAX-wire), odnosno
posebnih tehnoloskih postupaka posle izrade instrumenata
(elektropoliranje, jonska implantacija), koji su zna¢ajno uticali
na povecanu fleksibilnost i otpornost na cikli¢ni zamor [5,7,9,
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27,33, 34]. Specifi¢ni dizajn radnog dela NiTi turpija obezbeduje
smanjenu angazovanost instrumenta tokom secenja dentina
(manji kontakt sa zidovima tokom kretanja u kanalu) a time i
manje torziono opterecenje (tork je direktno proporcionalan po-
vrsini angaZovanog instrumenta), ¢ime mu se izrazito povecava
otpornost [2, 5, 10, 19, 29]. Naizmeni¢ni pokret turpije i kraca
rotaciona putanja (u odnosu na punu rotaciju) rede dovodi do
usrafljivanja u kanalu, dok primena pojedina¢nih instrumena-
ta izrazito skracuje vreme i stres tokom biomehanicke obrade,
$to takode utice na povecavanu otpornost na cikli¢ni zamor i
produzava vek turpije [1,2,5, 35]. Pojedini istraziva¢i produze-
no vreme trajanja turpije sa recipro¢nim pokretima povezuju
sa povecanom fleksibilno$¢u instrumenta [1, 36, 37], odnosno
vec¢om otporno$c¢u na cikli¢ni zamor tokom instrumentacije
[1,2,5,30,35,37]. Potvrdeno je da do deformacije ili preloma
instrumenta najce$ce dolazi sa povecanjem brzine, odnosno
povecanjem ugla secenja [38, 39]. Utvrdeno je takode da NiTi
instrumenti dizajnirani za punu rotaciju imaju ve¢u otpornost
na cikli¢ni zamor kada se koriste u dinamici recipro¢nih pokreta
(13,34, 40].

EFIKASNOST SECENJA DENTINA

NiTi instrumenti sa recipro¢nim pokretima ne mogu potpu-
no odistiti kanalski sistem, ali ove turpije efikasno uklanjaju
dentin sa skoro svih povrsina zidova kanala zahvaljujuci pre
svega specifiénom dizajnu radnog dela, njegovom povrsinskom
tretmanu, ali i dinamici kretanja u kanalu [1, 5,11, 12, 13, 20,
41,42]. Tako se za instrumentaciju kanala najc¢e$ée koristi samo
jedna turpija i obrada kanala krace traje (slabiji je efekat irigaci-
je), potvrdena je zadovoljavajuda se¢ivna efikasnost [1,11,42] i
efikasno uklanjanje debrisa i razmaznog sloja sa zidova kanala
[1,20,43,44]. U SEM studiji provere efikasnosti ¢is¢enja zidova
kanala primenom dva NiTi sistema sa recipro¢nim pokretima
(UNICONE, RECIPROC BLUE) uoc¢eno je da ove turpije ne ukla-
njaju potpuno razmazni sloj, ali obezbeduju efikasno ¢is¢enje
apikalne regije kanala [44]. Efikasnost turpija sa recipro¢nim
pokretima u uklanjanju razmaznog sloja potvrdena je i u apek-
snom segmentu kanala [5, 12,41, 45-48], a se¢ivna efikasnost
moZe biti smanjena samo usled njihove produZene (viSestruke)
klinicke upotrebe [1, 38].

Ove turpije tokom preparacije kanala prate put najmanjeg
otpora, obezbeduju bolje centriranje i kod ve¢ine kanala se
mogu koristiti bez prethodnog kreiranja prohodnosti ru¢nim
instrumentima, koje je obavezno i neophodno kod turpija sa
punom rotacijom [2,25]. Recipro¢ni pokreti obezbeduju manji
rizik od transportacije [2, 13,49] i ekstruzije kanalnog sadr-
zaja u periapeksno tkivo [1, 13,49, 50, 51]. Medutim, postoje i
istrazivanja koja ukazuju na nesto vecu ekstruziju sadrzaja iz
kanala u poredenju sa turpijama sa punom rotacijom [47, 52].
U preparaciji izrazito povijenih kanala NiTi instrumenti sa reci-
pro¢nim pokretima su podjednako efikasni kao i oni sa punom
rotacijom jer ne menjaju krivinu i ne dovode do transportacije
kanala [53, 54, 55].

Oblikovanje ,,S“ kanala primenom turpija PRO TAPER (sa
punom rotacijom i recipro¢nim okretima) i turpija WAVE ONE
ukazalo je na najbolje rezultate primenom PRO TAPER instru-
menta sa recipro¢nim pokretima [1, 13, 56]. Pojedina¢ne NiTI
turpije sa recipro¢nim pokretima su potvrdile slicne mogu¢nosti
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u oblikovanju kanala i ¢uvanju originalne morfologije kao i sa-
mopodesavajuca turpija (SAF) sa transaksijalnim (vibriraju¢im)
pokretima [13,57, 58, 59].

Poredenjem efikasnosti turpija sa punom rotacijom i reci-
pro¢nim pokretima u ¢i$¢enju i oblikovanju kanala uoceno je
da nijedan sistem nije u potpunosti obezbedio ¢iste zidove ka-
nala, jer su pojedini delovi kanalskog sistema ostali netaknuti
[13,60,61].

U postupku retretmana (zahtevan i dug postupak) sistem
NiTi instrumenata sa punom rotacijom i sistem sa recipro¢nim
pokretima su ukazali na efikasno uklanjanje neadekvatnog pu-
njenja, ali nijedan sistem nije bio u stanju da potpuno oistiti i
pripremi kanal [62, 63, 64] i eliminiSe ekstruziju opturacionog
materijala u periapeksna tkiva [64].

Vazna prednost koncepta preparacije jednim instrumentom
sa recipro¢nim pokretima je znacajno krace vreme preparacije
kanala [2, 5, 16, 19], bez obzira na to da li ukupno vreme obli-
kovanja ukljucuje pripremu, ¢i¢enje, promenu turpija i irigaciju
[58, 61] ili samo trajanje mehani¢kog oblikovanja bez dodatnih
postupaka [17, 65].

KLINICKI EFEKTI TURPIJA SA RECIPROCNIM POKRETIMA

Podaci o klini¢koj primeni pojedinacnih turpija sa reciproc-
nim pokretima su relativno brojni, a dostupni nalazi potvrduju
zadovoljavajucu efikasnost u preparaciji kanala. Osim kraceg
vremena za biomehanic¢ku obradu [16, 19, 58, 61], efikasne eli-
minacije bakterija [66] i redukcije postoperativnog bola [67,
68], ove turpije su dobar izbor i za retretman neadekvatno en-
dodontski le¢enih kanala [63, 64].

U jednoj studiji (48 jednokorenih zuba sa inficiranim ka-
nalima) kori$¢ena su dva sistema sa recipro¢nim i dva sistema
sa punom rotacijom i zaklju¢eno je da oba sistema (recipro¢ni:
RECIPROC, WAVE ONE; puna rotacija: PRO TAPER, M TWO)
obezbeduju sli¢nu efikasnost, ali nijedan ne elimini$e potpuno
sve bakterije iz kanalskog sistema zuba [69]. U klini¢koj studiji
gde je preparacija i opturacija kanala zuba sa apikalnim paro-
dontitisom realizovana primenom NiTi turpija sa recipro¢nim
pokretima pokazala je sli¢ne efekte kao i instrumentacija ru¢-
nim, ali je obrada kanala bila brza, jednostavnija i manje stresna
za pacijenta [70]. Klini¢ka studija koja je procenjivala efekat
redukcije bakterija u kanalu posle primene NiTi instrumenata

sa razli¢itom dinamikom kretanja potvrdila je nesto bolji bio-
mehanicki efekat turpija sa recipro¢nim pokretima u ovalnim
kanalima sa apikalnim parodontitisom [66].

Poredenje efikasnosti tri razlicita sistema u preparaciji ka-
nala (WAVE ONE, ONE SHAPE, SAF) i pojave postoperativnog
bola nakon instrumentacije kanala ukazalo je na sli¢ne efekte
testiranih turpija i pojavu minimalnog bola nakon tretmana u
jednoj poseti [68].

Sli¢an nalaz i znacajna redukcija bola uoceni su i posle in-
strumentacije kanala pojedina¢nim turpijama sa recipro¢nim
pokretima i seta sa viSe turpija sa punom rotacijom uz znacajno
krace vreme i brzu intervenciju primenom instrumenata sa re-
cipro¢nim pokretima [67].

Poslednjih godina je potvrdeno da je sistem sa recipro¢nim
pokretima siguran, jednostavan i vrlo prihvatljiv koncept pre-
paracije i za one koji ga koriste prvi put, kao i za studente na
poslediplomskoj edukaciji [71]. Druga studija je takode potvr-
dila da su instrumenti sa recipro¢nim pokretima (WAVE ONE,
RECIPROC), koje su u edukaciji koristili studenti na osnovnim
studijama, bili jednostavni za primenu i da je tokom instru-
mentacije 826 zuba (2056 kanala) uoceno vrlo malo gresaka
i fraktura [72].

ZAKLJUCAK

Koncept instrumentacije kanala NiTi turpijama sa recipro¢nim
pokretima povecava otpornost turpije na cikli¢ni zamor i tor-
ziono opterecenje, ¢ime se znacajno smanjuje rizik za pojavu
frakture i produzava trajnost NiTi turpije.

Recipro¢ni pokreti obezbeduju efikasno mehanicko ukla-
njanje dentina sa svih delova zidova kanala, dobro oblikovanje
i centriranje kanala uz o¢uvanje originalne anatomije, ali ne
mogu u potpunosti ukloniti sav debris i razmazni sloj.

Instrumentacija kanala pojedina¢nim turpijama sa recipro¢-
nim pokretima se u najve¢em broju kanala moze realizovati bez
prethodne prohodnosti ru¢nim instrumentima, ¢ime se zna-
¢ajno skracuje vreme preparacije i obezbeduje sigurna i manje
stresna obrada kanala.

Tako vrlo jednostavan i prakti¢an, koncept recipro¢nih pokre-
ta turpije jo uvek ne ispunjava sve zahteve optimalne pripreme
kanala, pa su neophodne nove strategije u potrazi za efikasnijom
i kompletnijom biomehani¢kom obradom.
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SUMMARY

Introduction Malocclusions in partially edentulous patients represent a special rehabilitation challenge in dentistry.
In patients who, in addition to orthodontic problem, also have a certain number of missing teeth, it is necessary to
approach in a multidisciplinary manner. This approach implies a synergy of conservative, orthodontic and prosthetic
treatment.

The aim of this paper was to present a patient with partial edentulism including upper left canine palatally located
that was successfully rehabilitated with orthodontic and subsequent fixed prosthodontic treatment.

Case report The clinical examination of the 24-year-old patient was followed by additional orthodontic analysis that
included analysis of study models, X-rays, and photographs. The patient was found to have ectopic teeth 13 and 23,
reverse overbite of the tooth 12, and tooth 26 was extracted in childhood. Due to the prevalence of carious lesions
and tooth destruction, the attending dentist planned extraction of teeth 16, 14, 24, 25. It was decided to conduct
adjunctive orthodontic treatment in order to achieve tooth levelling and move teeth to the positions planned in the
previous analysis. After completion of orthodontic treatment, fixed prosthodontic work was done to achieve complete

functional and aesthetic rehabilitation.

Keywords: partial edentulousness; adjunctive orthodontics; ectopia; zirconia

INTRODUCTION

According to the criteria of the World Health Organization,
edentulous patients are categorized as people with physical
disabilities due to difficulties in achieving proper chew-
ing and speech [1]. Research and reports by the World
Health Organization indicate that the edentulism in the
population of Bosnia and Herzegovina over the age of 65
is as high as 78% [2]. Often, missing teeth are accompa-
nied by a certain degree of malocclusion. There are var-
ious methods of classification of partial edentulousness,
of which Kennedy’s is the most common. According to
this classification, Class I represents bilateral edentulous
areas, Class II unilateral edentulous areas, Class III uni-
lateral edentulous area with natural teeth remaining both
anterior and posterior to it, and Class IV represents the
edentulous space in the front area [3]. Although there is
alarge amount of research on the frequency of Kennedy’s
classification and choice of treatment, unfortunately, such
data are not available for the population of Bosnia and
Herzegovina. The therapeutic approach of partial edentu-
lousness in relation to the degree of severity and patient’s
age may include mobile prosthodontic replacement, fixed
prosthodontic replacements and implant- prosthodontic
rehabilitation. A special challenge in the care of partially

edentulous patients is when, in addition to the primary
problem, there is present malocclusion of remaining teeth
including tooth ectopy. The palatal position of the ectopic
canine is twice as common as the buccal position [4].
Adjunctive orthodontic treatment of adult patients is
used as a pre-treatment in dental rehabilitation when the
aim is to correct the position and arrangement of existing
teeth and use them to replace those that are missing. Such
treatment requires a more comprehensive treatment plan.
Due to adjunctive orthodontic therapy in adult patients, it
is possible to move teeth in order to facilitate subsequent
dental treatments. Adjunctive orthodontic treatment is co-
ordinated with other procedures included in the treatment
plan, periodontal and restorative. Typically, only a part of
the teeth is included in the fixed orthodontic appliance,
and the treatment itself lasts several months to a year,
sometimes a little longer. With such orthodontic treatment,
the aim is to achieve reposition of teeth that have moved to
edentulous space due to premature tooth loss (extraction)
and thus to get optimal to ideal conditions for prosthodon-
tic rehabilitation. With this treatment, the teeth are levelled
for the best possible aesthetical restoration; fractured teeth
are moved in order to make satisfactory crowns. The plan-
ning of adjunctive therapy is based on a list of problems
and represents a complex process where the teamwork of
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Figure 1. Initial ontopantomogram
Slika 1. Pocetni ortopantomogram

Figure 2. Intraoral photo showing teeth position and condition
after extraction of upper right first premolar and first molar, and
upper left first and second premolar

Slika 2. Intraoralna fotografija koja opisuje polozaj zuba i stanje
nakon ekstrakcije gornjeg desnog prvog premolara i prvog molara,
te gornjeg levog prvog i drugog premolara

several therapists is required. In the dental team, the key
professional is the restorative dentist, while the orthodon-
tist is the one who allows better implementation of the
restoration plan. The decision on how to treat a partially
edentulous patient is made after creating the full treatment
plan, i.e., clinical examination, analysis of X-rays and pho-
tographs. Prior to commencing orthodontic treatment, it
is necessary to perform rehabilitation of existing dental
(caries, pulp/periodontal infections, residual roots) and
periodontal diseases.

The aim of this paper was to present a patient with
partial edentulism including upper left canine palatally lo-
cated that was successfully rehabilitated with orthodontic
and subsequent fixed prosthodontic treatment.

CASE REPORT

Clinical examination of a 24-year-old patient revealed
a number of dental problems, caries of large number of

Figure 3. Occlusal view of the upper arch and palatal position of
the upper left canine

Slika 3. Okluzalni prikaz gornjeg luka i palatinalnog polozaja gorn-
jeg levog o¢njaka

Figure 4. Review of the progress of orthodontic therapy: the first
row photo describes the condition immediately after the position-
ing of the brackets, the second row photo shows the therapy prog-
ress after ten months and the third row shows the condition at the
end of the therapy just before removing the brackets.

Slika 4. Prikaz napredovanja ortodontske terapije: u prvom redu
fotografija opisuje stanje neposredno nakon postavljanja bravica,
u drugom redu je prikazan progres terapije nakon deset meseci i u
tre¢em redu je prikazano stanje na zavrsetku terapije neposredno
pred skidanje bravica.

teeth, irregular ectopic position of tooth 23 located pala-
tally, as well as tooth 13 located vestibularly, reverse over-
bite of the tooth 12, tooth 26 extracted long time ago, and
asymmetries caused by teeth loss. After the examination,
an orthopantomogram was performed for a more detailed
analysis of the case (Figure 1). Additionally, periapical



Figure 5. Intraoral view of anterior and lateral segments after or-
thodontic-prosthetic rehabilitation

Slika 5. Intraoralni prikaz frontalnog i bo¢nih segmenata nakon
ortodontsko protetske rehabilitacije

Figure 6. Occlusal view of the upper arch after the treatment com-
pletion
Slika 6. Okluzalni prikaz gornjeg luka nakon zavrsene terapije

imaging was performed to assess observed periapical le-
sions. After a team analysis of X-rays and in agreement
with the patient, the orthodontist decided to extract teeth
16, 14, 24 and 25. Active carious lesions rehabilitation of
the remaining teeth was performed prior to initiating or-
thodontic treatment while prosthodontic treatment was
done after.

Orthodontic analysis was obtained on the basis of
clinical examination, analysis of study models, X-rays
and photographs [5] (Figures 2 and 3). The goal of the
adjunctive orthodontic treatment was to level the teeth of
the upper front, i.e., to level the incisors and bring the upper
right lateral incisor into the normal overbite, then bring
both upper canines in correct positions. The conventional
metal brackets were used - discovery, Dentaurum, Roth 22
prescription 0.022 inch. The brackets were applied after
cleaning and polishing the teeth, and enamel etching with
37.5% orthophosphoric acid [6]. The adhesive material
used to fix the brackets was Heliosit Orthodontic Ivoclar
Vivadent. Brackets on each tooth were placed in precise

Stomatoloski glasnik Srbije. 2022;69(1):31-37

position as in the case of comprehensive orthodontic ther-
apy. It is important to emphasize that sometimes during
adjunctive orthodontic therapy it is desirable to place the
bracket on the supporting teeth in a position that will not
change the teeth location [7].In the first stage of treatment
that lasted three months a series of elastic archwires - NiTi
(0.012,0.014,0.016,0.016x0.016 inches) were used, achiev-
ing the levelling of the brackets in all three spatial planes,
i.e., corrected inclinations, rotations of all teeth and reverse
overbite. After the elastic NiTi arch wires, a steel archwire
was placed, 0.016x0.016, followed by 0.017x0.025. The
teeth of the intercanine sector, except the tooth 23, were
tied in the block and represented a support unit for traction
of the teeth 15 with the aim of closing the extraction space
created by extraction of the tooth 14. An elastic chain was
used for that purpose. Traction of the tooth 23 from the
palate was performed by extrusion with vestibular elas-
tic thread, then with elastic chain. When the conditions
were met, an accessory NiTi archwire of 0.012 inches in
diameter was placed in the upper left canine bracket. Ten
months after the beginning of treatment, all teeth were
positioned correctly (Figure 4). The entire treatment lasted
thirteen months. After achieving the planned results with
the adjunctive orthodontic treatment, the patient’s fixed
orthodontic appliance was removed. For the retention of
the achieved condition, a fixed retainer was placed on the
palatal side of the front teeth. The retainer covered all teeth
of the intercanine sector except the tooth 23, since this
tooth needed to become an abutment tooth for prostho-
dontic rehabilitation. The prosthodontic phase involved the
construction of two fixed prosthetic devices (bridges), a
bridge containing two abutment teeth and one pontic tooth
was planned on the right side, while bridge on the left side
contained two abutment teeth and two pontic teeth. The
bridges were made of zirconia. The procedure of bridge
development involved the preparation of the abutment
teeth, taking impressions, then preparation and placement
of temporary crowns made of polymethylmethacrylate
(PMMA). The next step was to test the zirconia construc-
tion, which was done by the process of shofu ceramics
layering. After the final step, the bridges were fixed with
composite cement (Figures 5 and 6).

DISCUSSION

The case report presents the successful rehabilitation of
a patient with partial edentulousness and orthodontic
anomaly (ectopic teeth 13 and 23). There are many chal-
lenges that dentists face in the treatment of patients with
this diagnosis: hard and soft tissue health, patient moti-
vation, and optimal oral hygiene. The oral health of the
patient in this case was extremely poor due to the presence
of extensive carious lesions on a number of teeth and poor
soft tissue condition. With the beginning of the therapy,
the patient changed her previous habits of oral hygiene
and adopted and implemented all the recommendations
in order to preserve oral health.

In conditions that are characterized by teeth mis-
alignment and the lack of a certain number of teeth, it is
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necessary to have multidisciplinary approach to develop a
treatment plan [8]. The goal of the orthodontic prosthetic
rehabilitation plan is to achieve an individual optimum
both from the aesthetical aspect as well as functional as-
pect. In this case, the lesser challenge posed by orthodontic
treatment was the levelling of teeth, placement of teeth
13 and closure of the extraction space created by tooth
extraction 14. On the other hand, traction of the tooth 23
from the palatal position posed bigger orthodontic chal-
lenge. Numerous sources pointed to the fact that palatal
ectopic position of canine was much more common com-
pared to buccal [9]. Isik Aslan and Ucuncu [10] concluded
that maxillary canines play a very important role in the
formation of facial aesthetics and smiles, and provide sup-
port to other teeth with their protective role in function.
Therefore, it was extremely important to preserve ectopic
canines and bring them into the dentition.

Ectopic tooth 23 was positioned in the dentition in
order to reduce the edentulous space and use it as an
abutment tooth for bridge. In order to move the ectopic
tooth, it was necessary to provide space during orthodon-
tic treatment by the extraction of the destroyed tooth 24,
one of the four teeth planned for extraction. In cases with
ectopic teeth, it is crucial to make a correct diagnosis that
allows the correct positioning of the tooth in the bone. This
means centering the tooth in the alveolar bone in the area
where the gingiva was the most massive.

When planning orthodontic treatment that includes
moving one or more teeth, it is necessary to provide an an-
chorage that resists reactive forces. Teeth do not represent
an absolute anchorage because their reactive displacement
always occurs. Lee KJ and Park YC [11] explained that
when force is applied to a tooth or to a segment of an active
unit from a placed mini-implant in the alveolar bone, the
reactive unit does not manifest itself on the mini-implant,
so there is no fear of “losing an anchorage “ So the ideal
solution for this patient was to place a mini implant for
tooth traction 23. Although the benefits of using a mini
implant were explained to the patient, she still declined
the proposed treatment plan. For this reason, mesial move-
ment of tooth 27 for 1.5 mm occurred.

After the orthodontic treatment, teeth were prepared
for bridges and the material of choice was zirconia ceram-
ics. Zirconia ceramics is one of the newer materials used in
prosthodontics. They meet all three criteria that a material
should have-biocompatibility, aesthetics and functionality.
The advantage of zirconia ceramics is reflected in a fact
that it does not cause allergic reactions, has low affinity to
retain plaque and bacteria, which reduces the possibility
of gingival inflammation. Zirconia ceramics is character-
ized by strength and resistance to breakage. Teeth made of
this material possess the characteristics of natural teeth.
According to the research, the sustainability of bridges
made of zirconia ranges between 95.4 and 98% after ten
years [12]. CAD-CAM technology enables high precision
production of zirconia crowns in a very short period of
time. In this case, prosthetic rehabilitation was completed
through three visits.

The disadvantage of this type of treatment is the reduc-
tion of four teeth in a patient who has already suffered the

loss of a certain number of teeth. A better option in this
case would be prosthetic rehabilitation of partial edentu-
lousness by crowns on implants.

CONCLUSION

The therapeutic procedure for patients who have maloc-
clusion with partial edentulism is complex. The success of
the rehabilitation treatment of such patients depends on a
multidisciplinary treatment plan. Although the treatment
plan included the extraction of four teeth, primarily due
to their low biological value, the final result indicated that
this treatment plan was optimal. A 24 years old patient
with poor oral health and ectopic teeth 13 and 23, thir-
teen months after adjunctive orthodontic and subsequent
prosthodontics treatment was provided with satisfactory
and stable results from aesthetical and functional point
of view.
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KRATAK SADRZA)

Uvod Malokluzije kod parcijalno bezubih pacijenata predstavljaju poseban rehabilitacijski izazov u stomatologiji. Kod pacijenata
koji pored ortodontskog problema imaju i odreden broj zuba koji nedostaju potrebno je pristupiti multidisciplinarno. Taj pristup
podrazumeva sinergiju konzervativnog, ortodontskog i protetskog tretmana.

Cilj rada je predstavljanje pacijenta sa parcijalnom bezubos¢u, palatinalno smestenim gornjim levim oénjakom, koji su uspesno
reSeni ortodontskim tretmanom i izradom fiksnih protetskih radova.

Prikaz slucaja Nakon klinickog pregleda pacijentkinje starosti 24 godine, usledila je dodatna ortodontska analiza koja je obuhvata
analizu studijskih modela, rendgenskih snimaka i fotografija. Utvrdeno je da pacijentkinja ima ektopic¢ne zube 13 i 23, obrnut
preklop zuba 12, te u detinjstvu izvaden zub 26. S obzirom na rasirenost karioznih lezija i destrukciju zuba, ordinirajuci stomatolog
planirao je ekstrakciju zuba 16, 14, 24, 25. Odluceno je da se provede pomoc¢na ortodontska terapija s ciljem postizanja nivelacije
zuba te pomeranje zuba na pozicije koje su prethodnom analizom isplanirane, te da se nakon ortodontskog tretmana pristupi izradi
protetskih fiksnih radova kako bi se postigla potpuna rehabilitacija pacijenta kako sa funkcionalnog tako i sa estetskog aspekta.
Kljucne reci: parcijalna bezubost; pomoéna ortodoncija; ektopija; cirkonijumska keramika

uvoD
Prema kriterijumima Svetske zdravstvene organizacije, bezubi
pacijenti spadaju u osobe sa telesnim o$te¢enjima, upravo zbog
oteZane mogu¢nosti pravilnog Zvakanja i govora [1]. Istrazivanja
i izvestaji Svetske zdravstvene organizacije ukazuju na podatak
da bezubost stanovnika Bosne i Hercegovine starijih od 65 go-
dina iznosi visokih 78% [2]. Neretko, pacijente sa bezubo$éu
prati i odredeni stepen malokluzije. Postoje razli¢ite metode
klasifikacije parcijalne bezubosti, od kojih je Kenedijeva najza-
stupljenija. Prema toj klasifikaciji, klasa I predstavlja obostrani
bocni nedostatak zuba, klasa II unilateralni bo¢ni nedostatak
zuba, klasa IIT unilateralni prekinuti zubni niz bo¢no, klasa
IV bezubi prostor u predelu fronta [3]. Iako postoji veliki broj
istraZivanja o ucestalosti Kenedijeve klasifikacije i izbora tre-
tmana, nazalost, takvih podataka nema za stanovnistvo Bosne
i Hercegovine. Terapijski pristup parcijalne bezubosti u odnosu
na stepen izrazenosti, godine pacijenta, moze obuhvatati mo-
bilno protetsko nadomestanje, fiksne protetske nadomestke te
implanto-protetsku rehabilitaciju.

Poseban izazov u zbrinjavanju parcijalno bezubih pacijena-
ta je kada, uz primarni problem, postoji i stanje malokluzije u
smislu nepravilnog polozaja preostalih zuba, posebno ukoliko
postoji i slucaj ektopije zuba. Palatinalni polozaj ektopi¢nog o¢-
njaka je duplo viSe zastupljen u odnosu na bukalni poloZaj [4].

Pomoc¢ni ortodontski tretman odraslih pacijenata se koristi
kao predtretman u dentalnoj rehabilitaciji kada se Zeli ispraviti
polozaj i raspored postojecih zuba i iskoristiti ih za nadome-
$tanje onih koji nedostaju, $to zahteva opseZniji terapijski plan.
Zahvaljuju¢i pomoc¢noj ortodontskoj terapiji kod odraslih pa-
cijenata moguce je pomerati zube u cilju olaksavanja drugih
stomatoloskih tretmana kojima se kontroliSu dentalna oboljenja.
Pomoc¢na ortodontska terapija se uskladuje sa drugim zahvatima
koji su obuhvaceni planom terapije, parodontoloskim i restau-
rativnim. Najée$¢e je u fiksnu ortodontsku napravu ukljuéen
samo deo zuba i sam tretman traje nekoliko meseci do godinu
dana, nekada nesto duze. Pomo¢nom ortodontskom terapijom
postize se repozicija zuba koji su migrirali u bezubi prostor koji

je nastao usled preranog gubitka zuba, odnosno nakon ekstrak-
cije, te se na taj nacin dobijaju optimalni do idealni uslovi za
izradu protetskog rada. Zatim, ovom terapijom se niveli$u zubi
za §to bolju estetsku restauraciju, izvlade frakturirani zubi kako
bi se izradila zadovoljavajuca krunica i sli¢no. Planiranje pomo¢-
ne terapije se bazira na osnovu liste problema kod pacijenta i
predstavlja slozen proces gde je potrebno timsko delovanje vise
terapeuta. U timu stomatologa glavna karika je restaurativni
stomatolog, dok je ortodont taj koji omogucava samo bolje
izvodenje plana restauracije. Odluku kako tretirati parcijalno
bezubog pacijenta se donosi nakon formiranja liste problema,
odnosno nakon klinickog pregleda, analize rendgenskih snima-
ka i fotografija. Pre pocetka ortodontskog tretmana potrebno je
sanirati postojeca oboljenja zuba (karijes, periapikalni procesi,
zaostali korenovi) i oboljenja parodoncija.

Cilj ovog rada je da se prikaze nacin na koji je reSen problem
nepravilno postavljenih zuba fiksnim ortodontskim tretmanom,
te kako je resena retencija i nadomesten gubitak zuba fiksnim
protetskim radovima.

PRIKAZ SLUCAJA

Klinickim pregledom pacijentkinje starosti 24 godine uocen je
niz problema, karijes velikog broja zuba, ektopi¢an polozaj zuba
23, koji je smesten palatinalno, kao i zuba 13, koji je smesten
vestibularno, obrnuti preklop zuba 12, davno ekstrahiran zub
26, te asimetrije nastale gubitkom zuba. Nakon pregleda ura-
den je ortopantomogram za detaljniju analizu slu¢aja (Slika 1).
Dodatno su uradeni retroalveolarni snimci radi analize uocenih
periapikalnih lezija. Nakon timske analize rendgenskih snimaka
iu dogovoru sa pacijentkinjom, oridiniraju¢i stomatolog odlucio
je da se ekstrahuju zubi 16, 14,24 i 25. Na preostalim zubima
potrebno je da se saniraju aktivne kariozne lezije, te urade po-
moc¢ni ortodontski tretman i protetska nadoknada.

Nakon zavr$enog konzervativnog zbrinjavanja pacijentkinje
usledila je ortodontska terapija. Rezultati ortodontske analize
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su dobiveni na osnovu klinickog pregleda, analizom studijskih
modela, rendgenskih snimaka i fotografija [5] (slike 21 3).

Cilj pomoc¢nog ortodontskog tretmana je bio iznivelisati zube
gornjeg fronta, odnosno iznivelisati sekutice i gornji desni la-
teralni sekuti¢ dovesti u normalan preklop, zatim postaviti oba
gornja o¢njaka na pravilne pozicije u zubnom nizu.

U tretmanu su koristene konvencionalne metalne bravice
- Discovery, Dentaurum, Roth preskripcije Sirine 0,022 inca.

Postavci bravica prethodi ¢is¢enje i poliranje zuba, zatim
jetkanje cakline 37,5% ortofosfornom kiselinom [6]. Adhezivni
materijal kori$ten za fiksaciju bravica je Heliosit Orthodontic
- ivoclar vivadent. Kod ove pacijentkinje, gde se sprovodila po-
mocna ortodontska terapija, odluceno je da se postave bravice
na svakom zubu u preciznoj poziciji, kao kod sveobuhvatne
ortodontske terapije. Ovo je potrebno posebno naglasiti zbog
¢injenice da je ponekad kod pomoc¢ne ortodontske terapije, na
zubima koji predstavljaju uporiste, pozeljno postaviti bravicu
u poziciju kojom se ne¢e menjati njihov polozaj [7]. U prvom
stadijumu lecenja, koji je trajao tri meseca, kori§¢ena je serija
elasti¢nih lukova - NiTi (0,012, 0,014, 0,016, 0,016 x 0,016 inca),
¢ime je postignuta nivelacija bravica u sve tri prostorne ravni,
odnosno korigovani su nagibi, rotacije svih zuba i obrnut preklop.
Nakon elasti¢nih NiTi lukova postavljen je ¢eli¢ni luk 0,016 x
0,016, zatim 0,017 x 0,025, zubi interkaninog sektora, izuzev zuba
23, bili su vezani u blok i predstavljali su uporis$nu jedinicu za
privlacenje zuba 15 s ciljem zatvaranja ekstrakcionog prostora
nastalog vadenjem zuba 14. U tu svrhu kori$¢en je elasti¢ni lanac.
Trakcija zuba 23 iz palatuma se vrsila elasti¢nim koncem, zatim
elasti¢nim lancem. Kada su se stekli uslovi, u bravicu gornjeg
levog ocnjaka je stavljen akcesorni NiTi luk promera 0,012 inca.
Deset meseci od pocetka terapije svi zubi su bili ukljuceni u isti
luk i spremni za privodenje ortodontske terapije kraju (Slika 4).

Celokupni tretman je trajao trinaest meseci. Nakon postignu-
tih planiranih rezultata pomo¢nim ortodontskim tretmanom
pacijentkinji je uklonjen fiksni ortodontski aparat. Za retenciju
postignutog stanja postavljen je fiksni retiner sa palatinalne
strane frontalnih zuba. Retinerom su obuhvaceni svi zubi in-
terkaninog sektora osim zuba 23, jer je on predviden kao nosac
protetskog rada. Protetska faza je podrazumevala izradu dva
fiksna protetska rada (mosta), sa desne strane je planiran most
koji sadrzi dva ¢lana i jedan meduclan, a sa leve strane most
od dva clana i dva meduclana. Mostovi su izradeni od cirko-
nijumske keramike. Procedura izrade mostova je ukljucivala
preparaciju zuba nosaca, uzimanje otisaka, zatim izradu privre-
menih krunica od polimetilmetakrilata (PMMA). Slede¢i korak
je bio proba konstrukcije od cirkona, koja je radena slojevanjem
shofu keramikom. Nakon zavr$nog sloja mostovi su fiksirani
kompozitnim cementom (slike 5 i 6).

DISKUSIJA

Prikazom slucaja predstavljena je uspe$na rehabilitacija pacijen-
tkinje sa parcijalnom bezuboscu i ortodontskom nepravilno$céu
(ektopija zuba 13 123). Brojni su izazovi sa kojima se stomatolozi
susrecu u terapiji pacijenata sa navedenom dijagnozom: zdrav-
lje tvrdih i mekih tkiva, motivacija pacijenta, optimalna oralna
higijena. Oralno zdravlje pacijentkinje u prikazanom slucaju
je bilo izuzetno lo$e zbog prisustva obimnih karioznih lezija
na ve¢em broju zuba te loseg stanja mekih tkiva. Sa pocetkom

terapije pacijentkinja je promenila dotadasnje navike oralne
higijene i usvojila i provodila sve preporuke u cilju o¢uvanja
oralnog zdravlja.

Kod stanja koja karakteri$u nepravilno poloZeni zubi i nedo-
statak odredenog broja zuba za izradu plana terapije potrebno
je pristupiti multidisciplinarno [8]. Zadatak ortodontsko-pro-
tetskog plana rehabilitacije je bio postizanje individualnog
optimuma, kako sa aspekta estetike tako i sa aspekta funkcije.
U ovom slucaju, manji izazov je predstavljala nivelacija zuba,
smestaj zuba 13 te zatvaranje ekstrakcionog prostora nasta-
log vadenjem zuba 14. S druge strane, smestanje zuba 23 iz
palatinalnog polozaja predstavljalo je veci ortodontski izazov.
Brojni izvori literature ukazuju na ¢injenicu da je palatinalna
ektopija o¢njaka mnogo vise zastupljena u odnosu na bukalnu
[9]. Isik Aslan i Ucuncu [10] smatraju da maksilarni o¢njaci
imaju veoma vaznu ulogu u formiranju estetike lica i osmeha,
te pruzaju podrsku ostalim zubima svojom zastitnom ulogom
pri funkciji. Stoga je od izuzetne vaznosti bilo o¢uvati ektopi¢ne
o¢njake i dovesti ih u zubni niz. Ektopi¢ni zub 23 smesten je u
zubni niz kako bi se smanjio bezubi prostor i iskoristio kao no-
sa¢ protetskog rada. Kako bi se smestio ektopi¢an zub prilikom
ortodontskog tretmana, bilo je neophodno obezbediti prostor
ekstrakcijom destruiranog zuba 24, jednog od ¢etiri zuba te-
rapijom planirana za ekstrakciju. U slu¢ajevima kada postoji
ektopija zuba od klju¢ne vaznosti je pravilno postaviti dijagnozu
kojom se omogucava pravilno pozicioniranje zuba u kosti. Ovo
podrazumeva centriranje zuba u alveolarnom nastavku i to u
podrucju gde je gingiva najmasivnija. Prilikom planiranja or-
todontske terapije kod pomeranja jednog ili vise zuba potrebno
je obezbediti uporiste koje se opire reaktivnim silama. Zubi ne
predstavljaju apsolutno uporiste jer uvek dolazi do njihovog
reaktivnog pomeranja. Lee KJ i Park YC [11] smatraju da kada
se sila primeni na zub ili na segment aktivne jedinice iz postav-
ljenog mini-implantata u alveolarnoj kosti, reaktivna jedinica se
ne ispoljava na mini-implantat, stoga strah od ,,gubitka uporista“
ne postoji. Tako da je kod ove pacijentkinje bilo idealno reSenje
postaviti mini-implantat za trakciju zuba 23. Iako su pacijentki-
nji objasnjene prednosti primene mini-implantata, ona je ipak
odbila taj plan terapije. Iz tog razloga je doslo do mezijalizacije
zuba 27 u vrednosti od 1,5 mm.

Nakon ortodontskog tretmana pristupilo se izradi protet-
skih radova, materijal izbora je bio cirkonijumska keramika.
Cirkonijumska keramika se ubraja u novije materijale za izradu
protetskih nadomestaka u stomatologiji. Ispunjava sva tri kri-
terijuma koja jedan materijal treba da ima: biokompatibilnost,
estetika i funkcionalnost. Prednost cirkonijumske keramike je
da ne uzrokuje alergijske reakcije, plak i bakterije se teze zadr-
Zavaju, $to smanjuje mogucost gingivalne upale. Cirkonijumsku
keramiku odlikuje ¢vrsto¢a odnosno otpornost na lom. Zubi
radeni od ovog materijala izgledaju kao prirodni zubi. Prema
istrazivanjima, odrzivost mostova napravljenih od cirkona se
kreée izmedu 95,4 i 98% nakon deset godina [12]. CAD-CAM
tehnologija omogucava veliku preciznost izrade cirkonijumskih
keramickih radova u veoma kratkom periodu. U ovom prikaza-
nom slucaju protetska rehabilitacija je zavrSena kroz tri posete.

Nedostatak ovog vida protetskog zbrinjavanja je bio brusenje
Cetiri zuba kod pacijentkinje koja je ve¢ pretrpela gubitak odre-
denog broja zuba. Bolja opcija u ovom slucaju bi bila protetska
rehabilitacija parcijalne bezubosti izradom protetskih radova
na implantatima.



ZAKLJUCAK

Terapijska procedura pacijenata koji imaju malokluziju uz par-
cijalnu bezubost je kompleksna. Uspesnost rehabilitacijskog
tretmana takvih pacijenata zavisi od multidisciplinarnog plana
terapije. Iako je planom terapije, na ve¢ postojeci nedostatak
zuba, bilo predvideno vadenje dodatna Cetiri zuba, prevashodno
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zbog njihove male bioloske vrednosti, kona¢an rezultat ukazuje
na to da je ovaj plan tretmana bio optimalan. Pacijentkinji od 24
godine sa lo$im oralnim zdravljem i ektopijom zuba 13123,13
meseci nakon pomoc¢ne ortodontske terapije, te nakon protetske
izrade mostova, omoguceni su zadovoljavajudi i stabilni rezultati
sa estetskog i funkcionalnog aspekta.
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SUMMARY

Dental autotransplantation is a surgical procedure where tooth or dental germ is transffered from one position to
another, within the same person. This way an edentulous area after extraction can be successfully restored without the
need of other more invasive approaches. This procedure is recommended in young individuals who have lost permanent
molars due to caries complications and have an impacted third molar as a potential donor tooth.

The aim of this report is to present a successful transplantation of wisdom tooth into the alveolus of the first mandibular

molar in a case of a young individual.

Keywords: autotransplantation; wisdom tooth; mandibular molar.

INTRODUCTION

Autotransplantations in the region of the mouth are
surgical procedures that have become everyday praxis.
Autologous mucosa, connective tissue, bone grafts are of-
ten used as a part of different therapy solutions. However,
tooth as a graft material, is very rarely considered. Dental
autotransplantation is defined as the movement of one
tooth or dental germ from one position to another, within
the same person [1]. Based on time when the donor tooth
will be inserted in the receptor alveolus, the transplanta-
tion can be immediate or delayed [2].

The most common indication for autotransplantation
is the loss of first mandibular molar in young individuals,
who also have an impacted lower third molar as a poten-
tial donor [3]. Fixed dentures are not recommended in
young individuals as they require extensive enamel remov-
al of intact teeth. Implant placement is a better solution
but also expensive and it isn't recommended until growth
and development of jaws is completed [4]. Other condi-
tions, in which transplantation can be considered, include
tooth agenesis, traumatic tooth loss, root resorption, cervi-
cal root fractures, localized juvenile periodontitis as well
as other pathologies [5, 6].

The objective of this report was to present dental au-
totransplantation in a young adult person as successful
solution in reconstructing an edentulous area after molar
extraction and avoiding other more invasive and expensive
therapy means.

CASE REPORT

A 20 years old female patient was reffered to the
Department of Oral Surgery, School of Dental Medicine,
University of Belgrade for extraction of the lower right

first molar. Dentist noticed an artificial perforation in the
furcation area that could not be repaired and referred the
patient for extraction (Figure 1). An orthopantogram also
showed impacted wisdom tooth in the same quadrant
with mesioangular position and two thirds of the root
developed (Figure 2).

Figure 1. Radiographic finding of the tooth indicated for extraction
Slika 1. Radioloski prikaz zuba indikovanog za ekstrakciju

Figure 2. Radiographic finding of the impacted lower right wisdom
tooth
Slika 2. Radioloski prikaz impaktiranog donjeg desnog umnjaka

Address for correspondence: Snjezana COLIC, University of Belgrade, School of Dental Medicine, Department of Oral
Surgery, Dr Subotica 8, 11000 Belgrade; snjezana.colic@stomf.bg.ac.rs



Figure 3. Tooth extraction (A); presence of interrradicular septum
(B); interradicular septum removed (C)

Slika 3. Ekstrakcija zuba (A); prisutan interradikularni septum (B);
uklonjen interradikularni septum (C)

Figure 4. Radiographic finding of the transplanted and splinted
lower right wisdom tooth

Slika 4. Radioloski prikaz transplantiranog i splintiranog donjeg
desnog umnjaka

In the view of patient’s age, favorable position and mor-
phology of lower right wisdom tooth, transplantation of
wisdom tooth into the alveolus of first molar was suggest-
ed to the patient. After getting informed consent, it was de-
cided to perform two stage autologous transplantation. In
the first stage, first molar was extracted and interradicular
septum was removed (Figure 3). Periapical lesions were
curettaged but further curettage of alveolus walls wasn’t
performed in order to preserve blood clot and prevent
alveolar osteitis. Three weeks after extraction, receptor
alveolus was further prepared for donor implantation by
cutting out a part of connective tissue from the receptor
alveolus and making a receptor bed. Wisdom tooth ex-
traction was performed with minimal trauma to the tooth
and periodontal fibers. Donor tooth was placed in slight
infraocclusion in order to allow reinsertion of periodontal
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Figure 5. Retroalveolar radiogram after one year
Slika 5. Kontrolni retroalveolarni radiogram nakon godinu dana

Figure 6. Clinical finding of the transplanted wisdom tooth after
one year
Slika 6. Klinicki nalaz transplantiranog umnjaka nakon godinu dana

fibers and formation of the apical third of the root. With
formation of the apical third, transplanted tooth is expect-
ed to gradually reach adequate occlusal relation with the
teeth in the upper jaw [3,7].

After placing donor tooth in the receptor alveolus, it
was established that the transplanted tooth did not have
adequate stability and it was decided to splint the tooth
(Figure 4). The splint is normally removed two weeks after
as in this period periodontal fibers reinsert themselves
onto the alveolus walls [7]. Patient was prescribed an oral
antibiotic for the next five days. Sutures were removed
after seven days and splint after fourteen days. Follow-ups
were scheduled weekly in the first month, then after three
months, six months and one year later and they included
monitoring soft tissue status, pulp sensibility and tooth
stability. One year later, retroalveolar radiogram showed
fully formed apical third of the root, presence of peri-
odontal space and no signs of root resorption (Figure 5).
Clinically, transplanted tooth was intact and there were
no signs of tooth mobility (Figure 6).

DISCUSSION

Tooth autotransplantation is often perceived as an un-
predictable alternative, even though survival rate after
six years is in range from 75.3% do 91% [8]. Perhaps
the reason why autotransplantation is considered as an
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unreliable option, is the unpredictability of ankylosis and
root resorption that are the most frequent complications
of autotransplantation [9].

Success of autologous tooth transplantation depends
of appropriate patient selection, suitable donor tooth and
suitable recipient site [3]. Patients need to be in good
health, able to follow post-operative instructions and be
available for follow-up visits [3]. Our patient was a young
person who showed great will and motivation in order to
get the best possible result. In our case, donor tooth had
favorable characteristics which were described in litera-
ture. Donor tooth had two-thirds of root formed and that
gave him better chances of success in comparison with
completely developed tooth [7]. The most predictable re-
sults are obtained with teeth having between one-half to
two-thirds of root formed [3, 10]. Teeth, with incomplete
root development, have apical foramina with diameter
wider then 1 mm which allows successful revasculariza-
tion of the donor tooth in the receptor alveolus without
the need of later endodontic treatment [10]. In our pre-
sented case, there was no need for endodontic treatment.
Root morphology as well as the position of the donor
tooth in our case, were favorable enough to do the trans-
plantation without damaging surrounding hard and soft
tissues. Teeth with complex root morphology and position
in the alveolar ridge, which require tooth sectioning and
significant manipulation of surrounding tissue, are con-
traindicated for this surgery [3].

One more factor that is recognized as crucial in per-
forming successful autotransplantation is the time that
donor tooth spends out of the alveolus. This time ranges
from three to sixteen minutes. Risk of inflammatory root
resorption increases with time [11]. In our case, donor
tooth was immediately transffered in previously prepared
receptor alveolus. Recipient site, in the present case, had
sufficient alveolar bone support in all dimensions with
sufficient amount of attached keratinized tissue to allow
stabilization of the transplanted tooth [3, 11].

It was decided to perform the transplantation of the
donor tooth three weeks after the extraction of the man-
dibular first molar. The two stage technique has shown
to be more successful than immediate transplantation
technique, because it enables the formation of connec-
tive tissue in the period of two to three weeks which later
favors adaptation of the donor tooth into the receptor bed.
As a result of improved vascularization in the receptor
bed, the chances of successful treatment are greater [12].
A successful transplantation is achieved when transplant-
ed tooth presents no inflammatory changes, signs of root
resorption and demonstrates sufficient root development,
confirmed by clinical and radiographic evaluation [6, 12].
Regular check-ups are very important in the first year
after transplantation because the highest percentage of
complications happen in this period. Inflammatory re-
sorption may become evident after three or four weeks,
while tooth ankylosis may not become evident until three
or four months after transplantation. The incidence of

both types of resorption can be decreased with atraumatic
extraction of the donor tooth and immediate transfer to
the recipient site to minimize the risk of injury to the
periodontal ligament [6, 13].

Based on literature evidences and experience from
our case, we can conclude that autotransplantation gives
positive long term results when previously named indi-
cations and criteria are carefully analyzed and followed.
Autotransplantation is good solution in young individuals
who lost their first or second mandibular molars and at
the same time have impacted third molars as potential
donors.
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Autotransplantacija impaktiranog umnjaka u alveolu izvadenog

prvog molara
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KRATAK SADRZA)

Autotransplantacija zuba je hirurska intervencija prebacivanja zuba ili zubnog zametka u alveolu ekstrahovanog zuba iste osobe. Na
ovaj nacin, bezubo polje moze biti uspesno rekonstruisano, bez potrebe za drugim skupljim i invazivnijim reSenjima. Ovaj hirurski
zahvat se preporucuje kod mladih osoba koje su izgubile stalni molar zbog karijesa, a istovremeno imaju impaktirani umnjak.

U ovom radu je prikazana uspesna transplantacija umnjaka u alveolu ekstrahovanog prvog mandibularnog molara kod odrasle

mlade pacijentkinje.

Kljucne redi: autotransplantacija; umnjak; mandibularni molar

uvoD

U regiji usne duplje sprovode se razli¢ite vrste autotransplantaci-
ja. U svakodnevnoj praksi su vrlo aktuelne transplantacije sluzo-
koznog, vezivnog i kostanog tkiva u sklopu razlicitih terapijskih
procedura. Medutim, zub, kao vrsta autotransplantata, retko se
razmatra kao opcija. Autotransplantaciju zuba defini$emo kao
prebacivanje zuba ili zubnog zametka sa jedne lokacije na drugu
unutar usne duplje [1]. U odnosu na vreme transplantacije zuba,
autologna transplantacija moze biti imedijatna ili odlozena [2].

Autotransplantacija zuba je najcesce indikovana kod mladih
osoba kod kojih je neminovna ekstrakcija donjih prvih stalnih
molara, a ujedno je prisutan impaktirani umnjak kao potenci-
jalni zub donor [3]. Kod mladih osoba ne preporucuje se izrada
fiksne nadoknade ukoliko su susedni zubi intaktni i sa volumi-
noznom pulpnom komorom. Ugradnja implantata na mestu
izvadenog zuba je bolje ali skuplje reSenje, a kontraindikovano
je dok se ne zavr$i rast i razvoj vilica [4]. Druge indikacije bi bile
anodoncija stalnog zuba, gubitak zuba usled traume, frakture
korena, resorpcija korena, lokalizovani periodontitis i generalno
zubi sa loSom prognozom |5, 6].

Cilj ovog rada je prikaz uspesne autologne transplantacije
zuba kod mlade osobe u cilju ponovnog uspostavljanja kon-
tinuiteta zubnog niza i izbegavanja kasnije primene drugih
invazivnijih i skupljih terapijskih modaliteta.

PRIKAZ SLUCAJA

Dvadesetogodisnja pacijentkinja dolazi po uputu svog stoma-
tologa na Kliniku za oralnu hirurgiju Stomatoloskog fakulteta
u Beogradu radi ekstrakcije donjeg desnog prvog molara zbog
arteficijalne i nereparabilne perforacije u regiji furkacije. Na
ortopantomogramu je uoceno prisustvo neizniklog umnjaka
u donjoj vilici sa iste strane sa nezavrSenim rastom i razvojem
korenova i angulacijom ka drugom molaru (Slika 2).

S obzirom na godine pacijentkinje, povoljnu poziciju i po-
voljne morfoloske karakteristike donjeg desnog umnjaka, paci-
jentkinji je predloZena transplantacija umnjaka u ekstrakcionu
alveolu prvog molara. Nakon dobijene saglasnosti pacijentkinje,
intervencija je sprovedena u dva akta. U prvom aktu je izvrSena
ekstrakcija prvog molara i uklanjanje interradikularnog septu-
ma (Slika 3). Odmah nakon ekstrakcije izvr$ena je i kiretaza

periapikalnih lezija, pri ¢emu zidovi alveole nisu kiretirani, kako
bi se neometano formirao krvni ugrusak i izbegao nastanak al-
veolitisa. Nakon tri nedelje, u drugom aktu, isecen je deo mladog
vezivnog tkiva, koje je popunjavalo ekstrakcionu alveolu, kako
bi se formiralo leziSte koje odgovara zubu donoru.

Vadenje impaktiranog umnjaka je izvr§eno pazljivo uz mi-
nimalnu traumu, kako bi se izbegla povreda tvrdih zubnih tkiva
i o¢uvala periodontalna vlakna. Zub donor je zatim prebacen u
prethodno pripremljenu ekstrakcionu alveolu. Transplantirani
zub je plasiran u blagoj infraokluziji, kako bi se s jedne strane
omogucilo nesmetano zaceljenje periodontalnih vlakana, a sa
druge strane adekvatno formiranje apikalne tre¢ine korena zuba
i samim tim postepeno dovodenje zuba u adekvatan okluzalni
odnos sa antagonistima [3, 7].

Nakon transplantacije umnjaka u ekstrakcionu alveolu do-
njeg prvog molara, ustanovljeno je da transplantirani zub nema
adekvatnu stabilnost i da je neophodno splintiranje za susedne
zube (Slika 4). Pacijentkinji je ordinirana antibiotska terapija u
trajanju od pet dana. Konci su uklonjeni nakon sedam dana, a
splint nakon Cetrnaest dana jer se smatra da su se periodontal-
na vlakna u ovom periodu reinserirala za zid zubne CaSice [7].
Kontrolni pregledi su se sprovodili jednom nedeljno narednih
mesec dana, a zatim nakon tri i $est meseci, a podrazumevali
su pracenje stanja mekih tkiva, proveru vitaliteta i stabilnosti
zuba. Nakon godinu dana nacinjen je kontrolni retroalveolarni
snimak, na kome je uocen zavr$en rast i razvoj apikalne treci-
ne korena transplantiranog zuba, formiran periodontalni pro-
stor kao i odsustvo znakova resorpcije korena zuba (Slika 5).
Klini¢kim pregledom su uocena zdrava meka tkiva i intaktna
krunica transplantiranog umnjaka bez znakova labavljenja zuba
(Slika 6).

DISKUSIJA

Autotransplantacija zuba se vrlo ¢esto smatra nesigurnom alter-
nativom od strane oralnih hirurga, iako se stepen prezivljavanja
transplantiranih zuba nakon Sest i vi$e godina krece u rasponu
75,3% do 91% [8]. Razlog manje zastupljenosti ove intervencije
verovatno lezi u ¢injenici da su najéesée komplikacije, ankiloza
i resorpcija korena, nepredvidive [9].

Uspeh autotransplantacije zuba zavisi od vise faktora, a to
su pacijent, zub koji se transplantira i mesto implantacije [3]. Za
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uspeh ove intervencije neophodno je da pacijent bude dobrog
opsteg zdravstvenog stanja, sposoban da prati instrukcije date
od strane terapeuta i dostupan za redovne kontrolne preglede
[3]. U nasem slu¢aju radilo se o mladoj osobi, motivisanoj za
ovaj na¢in nadoknade zuba. U opisanom slucaju zub koji je bio
indikovan za transplantaciju jo$ uvek nije imao zavrsen rast i
razvoj korena, $to je preduslov za bolji ishod transplantacije, u
odnosu na zub sa zavr§enim rastom [7]. Idealnim donorom se
smatra zub koji ima formiranu jednu polovinu do dve treci-
ne ukupne duZine korena [3, 10]. Kod zuba koji jo$ uvek nisu
zavr$ili rast i razvoj apikalni foramen je $iri od 1 mm, $to im
omogucava nesmetanu revaskularizaciju bez kasnije potrebe
za endodontskim tretmanom [10]. U predstavljenom sluc¢aju
koren zuba donora nije jo$ uvek imao razvijenu apikalnu tre-
¢inu i nije bio potreban postoperativni endodontski tretman.
Morfologija korena impaktiranog umnjaka kao i njegova pozi-
cija su predstavljale povoljnu situaciju sa aspekta hirurske ek-
strakcije uz minimalnu traumu samog zuba i okolnog ¢vrstog i
mekog tkiva. Zubi sa komplikovanom korenskom morfologijom
i polozajem, koji zahtevaju separaciju i obimnu manipulaciju
okolnim tkivom, po literaturnim podacima su kontraindikovani
za transplantaciju [3].

Jo$ jedan faktor koji je klju¢an za uspe$nu transplantaciju
je vreme koje je zub donor proveo van alveole. Potrebno je u
$to kracem periodu postaviti zub donor u alveolu, kako bi se
sprecilo isusivanje periodontalnih vlakana i njihovo posledi¢no
ostecenje. Vreme koje zub donor moze da provede van alveole
a da pritom ne dode do ostecenja periodontalnih vlakana se
krece od tri do Sesnaest minuta. Sa povecanjem vremena koje
zub donor provede van alveole povecava se moguc¢nost nastanka
inflamatorne resorpcije korena zuba [11]. U naSem slu¢aju zub

donor je odmah po ekstrakciji prebacen u ve¢ pripremljeno
leZiste receptorske alveole.

Na mestu implantacije u opisanom slucaju bila je prisutna
adekvatna kos$tana podrska i dovoljna koli¢ina keratinizovanog
tkiva za povoljno pozicioniranje zuba donora, $to je navedeno
kao bitan faktor uspe$nosti autotransplantacije (3, 11].

U prikazanom slu¢aju odluceno je da transplantacija impak-
tiranog umjaka bude sprovedena dvofazno, odnosno tri nedelje
nakon ekstrakcije prvog molara. U alveoli ekstrahovanog zuba u
periodu od dve do tri nedelje dolazi do formiranja mladog veziv-
nog tkiva, bogatog mladim krvnim sudovima, ¢cime se poboljsava
vaskularizacija cele regije, a samim tim i uspe$nost tretmana
[12]. Autotransplantacija se smatra uspesnom kada transplan-
tirani zub, na osnovu klinickih i radioloskih parametara, ne
pokazuje inflamatorne promene na pulpi, znakove resorpcije
korena zuba i ankiloze, a razvoj korena zuba je zavrsen [6, 12].
Kontrole u prvih godinu dana su veoma bitne, jer najveci broj
komplikacija nastaje u ovom periodu. Inflamatorna resorpcija
se obi¢no javlja u prve tri do Cetiri nedelje od transplantacije,
dok se ankiloza javlja tri do Cetiri meseca nakon transplantacije.
Prevencija obe vrste komplikacija jeste ekstrakcija uz minimal-
nu traumu po periodontalna vlakna i kratko vreme trajanja
intervencije [6, 13].

Na osnovu podataka iz literature i prikazanog slu¢aja mo-
zemo zakljuciti da je autotransplantacija zuba uspesan zahvat,
koji daje dobre rezultate kada se postavi prava indikacija, a in-
tervencija sprovede uz postovanje svih neophodnih kriterijuma.
Ova hirurska intervencija indikovana je pre svega kod mladih
osoba kod kojih je neizbezno vadenje prvog ili drugog molara
u donjoj vilici, a koji istovremeno imaju prisutne impaktirane
umnjake kao potencijalne donor zube.
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Da li ste pazljivo citali radove?

Prva studija o recipro¢nim pokretima turpije u reparaciji

kanala je predstavljena:
a) 2005. god.
b) 2008. god.
¢) 2011. god.

. Vili¢ne baze i zubni lukovi se u sagitali mogu postaviti u

odnos:

a) jedne skeletne mase
b) dve skeletne mase
¢) tri skeletne mase

Bezubost u Bosni i Hercegovini kod osoba starijih od 65

godina iznosi:
a) 68%
b) 78%
c) 88%

Teorijske okvire za merenje kvaliteta Zivota povezanog sa

oralnim zdravljem dao je:
a) Locker
b) Cohen

c) Jogo

Turpija u konceptu recipro¢nih pokreta se opusta:
a) u smeru kazaljke sata

b) u smeru suprotnom kazaljki sata

¢) u oba smera

Da li spoljasnji faktori mogu dovesti do kompenzacije
odredenih genetski uslovljenih nepravilnosti?

a) Da

b) Ne

¢) Nikada

Izmedu tipova disanja i gutanja i pojave dentalnih
kompenzacija skeletnih nepravilnosti:

a) postoji povezanost

b) ne postoji povezanost

¢) postoji samo kod I skeletne klase

Turpija u konceptu recipro¢nih pokreta sece:
a) u smeru kazaljke sata

b) u smeru suprotnom kazaljki sata

¢) u oba smera

9.

10.

11.

12.

13.

14.

15.

Sa nepravilnim funkcijama disanja i gutanja
pravilnu okluziju I klase po Englu (Angle)
razvilo je:

a) 21,1% adolescenata

b) 16,8% adolescenata

¢) 11,1% adolescenata

Skeletni i dentalni odnos vilica i zuba mora
uvek biti u istoj meri?

a) Da

b) Ne

¢) Izuzetno retko

Problem malokluzija kod parcijalno bezubih
pacijenata se reSava:

a) multidisciplinarno

b) samo ortodontskim pristupom

¢) samo protetskim pristupom

Koncept recipro¢ne preparacije bazira
se na upotrebi:

a) viSe instrumenata

b) samo dva instrumenta

¢) samo jednog instrumenta

Ucestalost deformacija kod turpija sa recipro¢nim
pokretima iznosi:

a) 2,35%

b) 1,35%

¢) 0,35%

Na sagitalni rast i razvoj okluzije proveren
je uticaj:

a) disanja

b) gutanja

c) disanja i gutanja

Pravilna okluziju u I klasi po Englu (Angle)

razvilo je:

a) 78,8% ispitanika sa pravilnim funkcijama
disanja i gutanja

b) 68,8% ispitanika sa pravilnim funkcijama
disanja i gutanja

c) 58,8% ispitanika sa pravilnim funkcijama
disanja i gutanja

43
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16.

Koncept kvaliteta Zivota povezan sa oralnim zdravljem
ukljucuje procenu uticaja oralnih oboljenja na
celokupno blagostanje?

a) Da

b) Ne

¢) Skoro nikad

17. Cetiri dimenzije oralnog zdravlja su:

a) oralna funkcija i bol
b) oralna funkcija, bol i or izgled
¢) oralna funkcija, bol o izgled i psiholoski uticaj

18. Pacijent sa parcijalnom bezubo$¢u je imao jos i:

19.

20.

2L

22.

23.

24.

25.

a) palatinalno smesten gornji levi o¢njak
b) palatinalno smesten gornji desni o¢njak
c) palatinalno smesten gornji lateralni sekuti¢

Najzastupljenija klasifikacija bezubosti je:
a) po Englu

b) po Kenediju

¢) po Mileru

Koncept recipro¢nih pokreta instrumenata:
a) skracuje vreme obrade kanala

b) produzava vreme obrade kanala

¢) otezava obradu kanala

Uticaj disanja i gutanja na sagitalni razvoj okluzije ispitan
je kod:

a) 60 adolescenata oba pola

b) 60 adolescenata zenskog pola

c) 60 adolescenata muskog pola

Adolescenti sa I i II skeletnom klasom i nepravilnim
funkcijama disanja i gutanja pokazuju protruziju gornjih
sekuti¢a u prvoj klasi u:

a) 88,9% slucajeva

b) 78,9% slucajeva

c) 68,9% slucajeva

U proceni koncepta kvaliteta Zivota povezanog
sa oralnim zdravljem koriste se:

a) brojni upitnici

b) brojne skale

c) brojni upitnici i skale

Prema Lokerovoj modifikaciji S20 medunarodne
klasifikacije ostecenja, invaliditeta i hendikepa u
stomatologiji prvi nivo se odnosi na:

a) oralni status

b) bol i nezadovoljstvo izgledom

c) sposobnost obavljanja svakodnevnih aktivnosti

Multidisciplinarni pristup u reSavanju parcijalne
bezubosti je realizovan kod:

a) pacijenata uzrasta 18 godina

b) pacijenata uzrasta 24 godine

c) pacijenata uzrasta 30 godina

26.

Primenom kontinuirane rotacije NiTi instrumenta mogu
se smanjiti cikli¢ni zamor i torzioni stress?

a) Da

b) Ne

¢) Samo kod ru¢nih instrumenata

27. Koncept recipro¢nih pokreta dovodi do:

28.

29.

30.

31

32.

33.

34.

35.

a) manjeg procenta defekata i preloma instrumenata
b) veceg procenta defekata i preloma instrumenata
¢) ne uti¢e na prelome i defekte instrumenata

Prosec¢na starost ispitivanih adolescenata u studiji o
uticaju disanja i gutanja na razvoj okluzije iznosila je:
a) 12,9 god.

b) 15,9 god.

c) 16,9 god.

Adolescenti sa IT i IIT skeletnom klasom i nepravilnim
funkcijama gutanja i disanja pokazuju protruziju gornjih
sekutica u I klasi u:

a) 70% slucajeva

b) 80% slucajeva

¢) 90% slucajeva

Procena oralnog zdravlja koja se bazira na klinickim
pokazateljima:

a) ne uzima u obzir funkcionalne i socijalne aspekte
b) uzima samo funkcionalne aspekte

¢) uzima samo socijalne aspekte

Prema Lokerovoj modifikaciji SZO medunarodne
klasifikacije ostecenja, invaliditeta i hendikepa u
stomatologiji, drugi nivo se odnosi na:

a) oralni status

b) bol i nezadovoljstvo izgledom

¢) sposobnost obavljanja svakodnevnih aktivnosti

Kod pacijentkinje sa multidisciplinarnim pristupom
uocen je obrnut preklop:

a) zuba 11

b) zuba 12

¢) zuba 13

Alternativa punoj rotaciji NiTi instrumenata su:
a) recipro¢ni pokreti

b) kontinuirana rotacija

¢) kruzni pokreti

Dinamika kretanja NiTi instrumenata u kanalu ukljucuje:
a) samo recipro¢ne

b) samo ekscentri¢ne

c) recipro¢ne, ekscentri¢ne i transaksijalne pokrete

Kod svih testiranih adolescenata u ortodonskoj studiji
utvrdeni su:

a) tipovi disanja

b) tipovi gutanja

¢) tipovi disanja i gutanja



36.

37.

38.

39.

40.

41.

42.

Povecana duzina gornjeg zubnog niza kod I klase je
uocena u:

a) 58,8% slucajeva

b) 68,8% slucajeva

c) 78,8% slucajeva

Koncept kvalitet o prvi put je upotrebljen:
a) dvadesetih godina XX veka

b) tridesetih godina XX veka

c) pedesetih godina XX veka

Prema Lokerovoj modifikaciji SZO medunarodne
klasifikacije ostecenja, invaliditeta i hendikepa u
stomatologiji treci nivo se odnosi na:

a) oralni status

b) bol i nezadovoljstvo izgledom

¢) sposobnost obavljanja svakodnevnih aktvnosti

Kod pacijentkinje sa obrnutim preklopom zuba 12 u
detinjstvu je izvaden:

a) zub 15

b) zub 11

¢) zub 26

Recipro¢ni pokreti se baziraju na mehanici:
a) balansiranih sila

b) dvostrukog konusa

c) step-back

Smanjenje povrsinskog kontakta instrumenta sa zubima
kanala:

a) smanjuje mogu¢nost pojave deformacija i fraktura

b) poveéava moguénost pojave deformacija i fraktura

¢) povecava samo kod pravih kanala

Povec¢ana duzina gornjeg zubnog luka kod III klase je
uocena u:

a) 50% slucajeva

b) 60 slucajeva

¢) 70% slucajeva

43.

44.
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50.
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Oralno zdravlje je neodvojivi deo opsteg zdravlja?
a) Da

b) Ne

¢) Samo u slucaju teskih oralnih oboljenja

Na prvom medunarodnom kongresu za procenu oralnog
zdravlja (1977) predstavljeno je:

a) 10 upitnika

b) 15 upitnika

¢) 20 upitnika

Kod pacijentkinje sa multidisciplinarnim pristupom prvo
je realizovan:

a) ortodonski tretman

b) protetska rehabilitacija

c) istovremeno i ortodonski i protetski tretman

Kod recipro¢nih pokreta instrumenata umirivanje je:
a) vrlo Cesto

b) isklju¢eno

c) Cesto kod pravih kanala

Kod recipro¢nih pokreta turpija punu rotaciju ostvari:
a) u dva naizmenic¢na pokreta

b) u tri naizmeni¢na pokreta

¢) u Cetiri naizmeni¢na pokreta

Kod pacijentkinje sa multidisciplinarnim pristupom
planirana je ekstrakcija:

a) jednog zuba

b) dva zuba

c) Cetiri zuba

Recipro¢ni pokreti instrumenata:

a) povecavaju sigurnost instrumentacije
b) smanjuju sigurnost instrumentacije
c) skracuju vek instrumenta

Ucestalost preloma kod turpija sa recipro¢nim pokretima
iznosi:

a) 0,47%

b) 1,47%

) 2,47%

Odgovore slati na email adresu Urednistva casopisa ,,Stomatoloski glasnik Srbije“ ili na adresu Stomatoloske
komore Srbije (Uzun Mirkova 3/3). Ta¢ni odgovori na pitanja ce se vrednovati u skladu s Pravilnikom
o kontinuiranoj medicinskoj edukaciji zdravstvenih radnika.
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Uputstvo autorima za pripremu rada

Stomatoloski glasnik Srbije je ¢asopis Srpskog lekar-
skog drustva osnovan 1953. godine. Casopis objavljuje:
originalne naucne i stru¢ne radove, prikaze iz prakse, pre-
gledne radove, saopstenja, istoriografske radove, prikaze
knjiga, komentare i pisma uredni$tvu, drustvenu hroniku.

Svi rukopisi se podvrgavaju recenziji. Radove recenziraju
dva anonimna stru¢njaka i, ukoliko je potrebno, statisti-
¢ar. Kona¢nu odluku o prihvatanju rada za $tampu do-
nosi glavni i odgovorni urednik. Autori se obavestavaju
o prijemu ili odbijanju rada najkasnije osam nedelja od
podnosenja rukopisa.

Za objavljene radove se ne isplacuje honorar, a autorska
prava se prenose na izdavaca. Rukopisi i prilozi se ne vra-
¢aju. Za reprodukciju ili ponovno objavljivanje nekog
segmenta rada publikovanog u ,Stomatoloskom glasni-
ku Srbije“ neophodna je saglasnost izdavaca.

Radovi se Stampaju na engleskom i srpskom jeziku.

Opsta uputstva Tekst rada treba da bude otkucan u pro-
gramu za obradu teksta Word, sa dvostrukim proredom,
iskljucivo fontom Times New Roman i veli¢inom slova 12
pt. Sve margine treba podesiti na 25 mm, veli¢inu stranice
na A4 format, a tekst kucati s levim poravnanjem i uvla-
¢enjem svakog pasusa za 10 mm, bez deljenja re¢i. Ako se
u tekstu koriste specijalni znaci (simboli), koristiti font
Symbol. Podaci o kori$¢enoj literaturi u tekstu oznacavaju
se arapskim brojevima u uglastim zagradama - npr. [1,
2],1 to redosledom kojim se pojavljuju u tekstu. Strani-
ce se numeri$u redom u okviru donje margine, pocev od
naslovne strane.

Naslovna strana Na posebnoj, prvoj strani rukopisa treba
navesti sledece: naslov rada bez skracenica, puna imena
i prezimena autora bez titula, zvani¢an naziv ustanova u
kojima autori rade, mesto i drzavu; na dnu stranice nave-
sti ime i prezime, adresu za kontakt, broj telefona i e-mail
adresu autora zaduzenog za korespondenciju.

Kratak sadrzaj i klju¢ne reci Druga strana treba da sadr-
Zi kratak sadrzaj rada obima 100-250 re¢i. Kratak sadrzaj
originalnog rada treba strukturirati na sledece delove: Uvod
(u okviru kojeg se navodi cilj rada), Materijal i metode rada,
Rezultati i Zaklju¢ak. Navode se najvazniji rezultati, nume-
ricke vrednosti, statisticke analize i nivo znacajnosti. Ispod
kratkog sadrzaja navesti od tri do $est klju¢nih reci. U izbo-
ru klju¢nih reci koristiti Medical Subject Headings - MeSH
(http://www.nlm.nih.gov/mesh).

Struktura rada Originalni rad treba da sadrzi sledece
podnaslove: Uvod (sa ciljem rada), Materijal i metode ra-
da, Rezultati, Diskusija, Zakljuc¢ak i Literatura. Prikaz iz
prakse ¢ine: Uvod, Prikaz bolesnika, Diskusija i Literatu-
ra. Ne treba koristiti imena bolesnika, inicijale ili brojeve
istorija bolesti. Pregledni i informativni rad ¢ine Uvod,
odgovarajuci podnaslovi, Zaklju¢ak i Literatura. Pregledni
rad mogu objaviti samo autori koji su izuzetno uspesni u
oblasti kojom se bave i koji navedu najmanje pet autocita-
ta radova publikovanih u ¢asopisima s recenzijom.

Tekst rukopisa Koristiti kratke i jasne recenice, bez stra-
nih reci i neadekvatnih pojmova iz prevoda iz strane lite-
rature. Za nazive lekova koristiti generi¢ka imena. Skrace-
nice koristiti samo kada je to neophodno, a ne koristiti ih
u naslovu. Za svaku skracenicu pun termin treba navesti
pri prvom pojavljivanju u tekstu, sem ako to nije stan-
dardna jedinica mere. Decimalne brojeve u engleskom
tekstu pisati sa tackom, a u srpskom sa zarezom. Kad god
je to moguce, broj zaokruziti na jednu decimalu. Sve re-
zultate hematoloskih, klinickih i biohemijskih merenja
navoditi u metrickom sistemu prema Medunarodnom
sistemu jedinica (SI).

Obim rukopisa Celokupni rukopis rada - koji ¢ine na-
slovna strana, kratak sadrzaj, tekst rada, spisak literature,
svi prilozi, potpisi za njih i legenda (tabele, slike, grafikoni,
sheme, crtezi) — mora iznositi za pregledni rad do 7.000
reci, za originalni rad do 5.000 reci, a za informativni rad
i prikaz iz prakse do 3.000 reci. Provera broja reci u doku-
mentu moze se izvrsiti kroz podmeni Tools-Word Count
ili File-Properties—Statistics.

Tabele Tabele se oznacavaju arapskim brojevima prema
redosledu navodenja u tekstu, a moraju biti uradene u
programu Word, kroz meni Table-Insert-Table, uz defi-
nisanje ta¢nog broja kolona i redova koji ¢e ¢initi mrezu
tabele. Kori§¢ene skracenice u tabeli treba objasniti u le-
gendi ispod tabele.

Grafikoni Grafikoni treba da budu uradeni i dostavljeni
u programu Excel, da bi se videle pratece vrednosti ras-
poredene po Celijama.

Slike Slike se oznacavaju arapskim brojevima prema re-
dosledu navodenja u tekstu. Primaju se iskljucivo digi-
talne fotografije (crno-bele ili u boji) rezolucije 300 dpi i
formata zapisa .tiff ili .jpg. Ukoliko autori ne poseduju ili
nisu u mogu¢nosti da dostave digitalne fotografije, onda
originalne slike treba skenirati kao Grayscale (ili u boji) u
rezoluciji 300 dpi i snimiti ih u originalnoj velicini.



Sheme Sheme crtati i dostaviti u programu CorelDraw ili
Adobe Illustrator. Podatke u shemi kucati fontom Times
New Roman i veli¢inom slova 10 pt.

Zahvalnica Navesti sve one koji su doprineli stvaranju
rada, ali ne ispunjavaju merila autorstva. Finansijska i ma-
terijalna pomo¢ u obliku sponzorstva, stipendija, poklona,
opreme, lekova, materijala i drugog takode treba da bude
navedena.

Literatura Spisak referenci je odgovornost autora, a
citirani ¢lanci treba da budu lako pristupacni ¢itaocima
Casopisa. Stoga uz svaku referencu obavezno treba navesti
DOI broj ¢lanka (jedinstvenu nisku karaktera koja mu je
dodeljena) i PMID broj ukoliko je ¢lanak indeksiran u
bazi PubMed/MEDLINE.

Reference numerisane arapskim brojevima navoditi pre-
ma redosledu citiranja u tekstu. Broj referenci u original-
nim radovima ne bi trebalo da bude vedi od 30, osim kod
preglednih i informativnih radova, gde broj referenci nije
ogranicen. Izbegavati kori$¢enje apstrakta kao referen-
ce, a apstrakte starije od dve godine ne citirati. Reference
¢lanaka koji su prihvaceni za Stampu treba oznaciti kao
»u Stampi® (in press) i priloziti dokaz o prihvatanju rada.

Reference se citiraju prema Vankuverskom stilu (jednoo-
braznim zahtevima za rukopise koji se predaju biomedi-
cinskim ¢asopisima), koji je uspostavio Medunarodni ko-
mitet urednika medicinskih ¢asopisa (http://www.icmje.
org), ¢iji format koriste U.S. National Library of Medicine
i baze nau¢nih publikacija. Primeri navodenja publikacija
(¢lanaka, knjiga, monografija, elektronskog, neobjavljenog
i drugog objavljenog materijala) mogu se nadi na inter-
net-stranici http://www.nlm.nih.gov/bsd/uniform_requi-
rements.html.
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Propratno pismo Uz rukopis obavezno priloziti pismo
koje su potpisali svi autori, a koje treba da sadrzi: izjavu
da rad prethodno nije publikovan i da nije istovremeno
podnet za objavljivanje u drugom casopisu, te izjavu da
su rukopis prod¢itali i odobrili svi autori koji ispunjavaju
merila autorstva.

Autorstvo Autorstvo se zasniva na bitnom doprinosu
koncepciji rada, dobijanju rezultata ili analizi i tumace-
nju rezultata, planiranju rukopisa ili njegovoj kriti¢koj
reviziji od znatnog intelektualnog znacaja, te doprinosu
u zavr$nom doterivanju verzije rukopisa koji se pripre-
ma za $tampanje. Finansiranje, sakupljanje podataka ili
generalno nadgledanje istrazivacke grupe sami po sebi
ne mogu opravdati autorstvo.

Slanje rukopisa Rukopis rada i svi prilozi uz rad mogu se
dostaviti imejlom (stomglas@bvcom.net), preporu¢enom
posiljkom ili li¢no, dolaskom u Urednistvo. Ukoliko se rad
$alje postom ili donosi u Urednistvo, rukopis se dostavlja
ods$tampan u dva primerka i narezan na CD (snimljeni
materijal treba da je istovetan onom na papiru).

Vazna napomena Svi autori i koautori radova moraju biti
¢lanovi Srpskog lekarskog drustva i pretplatnici na ¢asopis
za godinu u kojoj predaju rad za publikovanje.

Adresa:

Srpsko lekarsko drustvo

Urednistvo ¢asopisa ,,Stomatoloski glasnik Srbije®
UL kraljice Natalije 1

11000 Beograd

Srbija

Telefon: +381 (0)11 409 27 76
E-mail: stomglas@bvcom.net
Internet-adresa: http://www.stomglas.org.rs
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Instructions for Authors

Serbian Dental Journal is the journal of the Serbian
Medical Society, founded in 1953. The journal publishes
original scientific and professional papers, case reports,
review articles, preliminary research reports, historical
papers, book review, comments and letters to the Editor,
social chronicle.

All manuscripts are peer-reviewed. Manuscripts are re-
viewed by two anonymous referees and, if necessary, a
statistician. The final decision on paper acceptance for
publishing is made by the Editor-in-Chief. Authors are
informed of acceptance or rejection of the paper within
eight weeks after manuscript submission.

Copyright is transferred from the author(s) to the pub-
lisher upon paper acceptance and no fees are paid for
papers to be published. Manuscripts are not returned to
the author. For any reproduction and repeated publish-
ing of part or the whole paper, written consent from the
publisher is requested.

The journal is published in English and Serbian.

General instructions The manuscript should be typed
in MS Word, with double line spacing, only in Times New
Roman font and letters size 12 pt. Page margins should be
25 mm, page size set to A4 format, and text typed aligned
left with paragraph indentations of 10 mm. Words should
not be hyphenated. If special symbols are used in the text,
preferred font is Symbol. References should be marked
with Arabic numbers in brackets, e.g. [1,2], in the order of
appearance in the text. Page numbers should be inserted
at the bottom of the page, starting from the title page.

Title page The first page should contain: the title of the
paper without abbreviations, authors’ names without
professional titles, authors’ affiliations; the exact postal
address of the corresponding author, telephone number
and e-mail address must be given at the bottom of the
title page.

Summary and keywords The second page should con-
tain a structured summary of the paper with Introduc-
tion (with the aim), Material and Methods, Results and
Conclusion with up to 250 words. Each of these segments
should be written as a new paragraph with bold subtitles.
Only the most important results should be indicated with
the statistical level of significance. Following summary it
is reccommended to list 3 to 6 keywords related to the pa-
per. Keywords should be chosen according to the Medical
Subject Headings — MeSH (http://www.nlm.nih.gov/mesh).

Structure of the manuscript Original paper should have
the following subheadings: Introduction (with the aim),
Material and Methods, Results, Discussion, Conclusion
and References. Case report should contain: Introduction,
Case Report, Discussion, Conclusion and References. No
patients’ names, initials or record numbers should be in-
dicated. Review and informative article consists of Intro-
duction, subheadings, Conclusion and References. Only
distinguished authors with at least five citations of their
published papers are eligible to publish review articles.

Text of the manuscript Text should be written in short
and clear sentences, avoiding foreign language words and
inadequate terms and interpretation from the literature.
Medications should be indicated by their generic names.
For each abbreviation, full term should be indicated when
first mentioned in the text, except for standard measur-
ing units. Decimals should be separated with a comma
in Serbian, and with a dot in English. Numbers should be
approximated to one decimal place. All results of hema-
tological, clinical and biochemical measurements should
be quoted in the metrical system according to the Inter-
national Unit System (SI).

Length of the manuscript The entire manuscript (title
page, summary, the whole text, list of references, all enclo-
sures including captions and legends) should not exceed
7,000 words for a review article, 5,000 words for an origi-
nal paper, and 3,000 words for an informative article and
case report. The number of words can be checked in MS
Word using Tools—Word Count or File-Properties—Sta-
tistics options.

Tables Tables should be marked in Arabic numbers in the
order of appearance in the text, and should be prepared
in MS Word using Table-Insert-Table, with clearly de-
fined number of columns and rows. Abbreviations used
in a table should be explained in the legend under the
table.

Graphs Graphs should be prepared in MS Excel, in order
to maintain a clear view of all values within the cells.

Photographs Photographs should be marked in Arabic
numbers in the order of appearance in the text. Only
original digital photographs (black-and-white or color),
resolution of 300 dpi, and .tiff or .jpg format, are accept-
able. If authors do not posses or are not able to provide
digital photographs, then the original photos should be
scanned as Grayscale (or RGB color) with resolution of
300 dpi, and saved in original size.



Schemes Schemes should be drawn in CorelDraw or Ado-
be Illustrator programmes. The text in the scheme should
be typed in Times New Roman, font size 10 pt.

Acknowledgment All contributors to the paper who are
not named as authors should be acknowledged. Financial
and other material support, like sponsorship, grants, gifts,
medical supplies, etc., should also be mentioned.

References The reference list is the responsibility of the
authors. Cited articles should be readily accessible to the
journals readership. Therefore, following each reference,
its DOI number and PMID number (if the article is in-
dexed for MEDLINE/PubMed) should be typed.

References must be marked in Arabic numbers and cited
in the order of appearance in the text. The number of
references should not exceed 30, except in review and
informative articles, when no limits are established. The
use of abstracts as references should be avoided and an
abstract more than two years old should not be quoted by
any means. When citing accepted papers, these should be
indicated as “in press” and a proof of acceptance should
be provided.

References are cited according to the Vancouver style
(Uniform Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library
of Medicine and scientific publications databases. Exam-
ples of citing publications (journal articles, books and
other monographs, electronic, unpublished and other
published material) could be found on the web site http://
www.nlm.nih.gov/bsd/uniform_requirements.html.
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Cover letter A cover letter should be signed by all authors
and with the following content: written consent that the
paper was not previously published and is not simulta-
neously submitted to publication in other journals, and
written consent that the paper was reviewed and approved
by all other co-authors.

Authorship Authorship is based only on: crucial contri-
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script or its critical review of significant intellectual value;
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Submission Manuscript and all enclosures can be sent by
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