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REC UREDNIKA

Serbian Dental Journal, vol. 65, N°3, 2018

Onaj koji zna ne govori.
Onaj koji govori ne zna.
Lao Ce

hd
ivimo u vremenu gde je Zivotna egzistencija narativno sve bolja, ali je surova stvarnost o$tro

demantuje u svakom segmentu naseg bitisanja. Stru¢nost, kompetentnost i hrabrost su kva-
lifikacije kojih kao da nema ni u nauci, ni u obrazovanju, ni u kulturi. Sadrzajna bezidejnost
je sustina onih koji kreiraju nasu stvarnost.

Tamo gde visokokvalifikovani i kompetentni odlaze iz zemlje a odgovorni ne ¢ine nista da ih
zadrZe, tamo gde su narod i drustvo vazni samo zarad sopstvenih i li¢nih interesa, tamo gde se
»neguje nasilje“ nad neistomisljenicima, tamo gde se hrabrost ispoljava brutalno i snagom a ne
mudro$cu, siguran je znak da drustvo nezadrzivo juri ka dnu. U svakom segmentu ovog naseg
»zlatnog doba“ dominiraju brojke i neka ,,¢udna statistika“ Protagonisti ovakve matematike i be-
smislenih brojeva koji se baziraju na ,.imaginarnim“ parametrima, nasu egzistenciju poistovecuju
sa politickom stvarnos¢u. A poznato je od davnina da su najvece slabosti svakog sistema upravo
bezidejnost i ,siromastvo” znanjem.

Najvedi kapital u svakom segmentu drustva je ¢ovek od integriteta (Citaj ¢ovek sa moralnim,
intelektualnim i obrazovnim kvalitetima) koji uz neznatnu hrabrost (bazira se na mudrom poi-
manju stvarnosti i nadarenosti da kriticki misli i odgovorno stvara), jedino moZe promeniti pravac
aktuelnog puta u bezizlaz.

Ali tamo gde je politika sve, tamo gde dominira laz, tamo gde je istina ,igla u plastu sena®, tamo
gde se na vazne funkcije ,,ustoli¢avaju“ intelektualno i obrazovno vrlo insuficijentni (¢itaj politicki
poslusni) male su $anse da se probudi kolektivna besvest. Tamo gde je sistem vrednosti potpuno
naopak i gde je statistika osnovni parametar za kvalitet Zivota (a ne realna stvarnost), tamo gde
su rijaliti kulturna paradigma a estrada i primitivizam najvazniji kulturni i drustveni kvalitet,
tamo gde su neuki daleko ,iznad“ akademika, bolje sutra je nedostizan cilj. Jedan prijatel;j je ovo
vrlo jasno i slikovito predstavio konstatacijom da oni koji ne znaju da ¢itaju uglavnom pisu jako
dobre, stru¢ne kritike aktuelne poezije i proze. Istina je da jedino mogu da piSu zakone i propise
u kojima se potencira isklju¢ivo ono $to moze uvecati li¢nu korist.

Politika i njeni protagonisti ¢esto su ,nasilni“ prema onima koji misle, prema se¢anjima i istoriji,
prema svemu razli¢itom od njihovih postulata (prema mudrima i slobodoumnima), jer izlaze iz
okvira sadasnjeg trenutka.

Uprkos svemu, ovaj civilizacijski paradoks mogu razresiti upravo oni koji su sa sasvim druga-
¢ijim stavovima od aktuelne politike estrade. Treba biti samo dovoljno hrabar (a hrabrost je vrlina
ucenih i slobodoumnih) i istrajati na postulatima da jedino znanje, odgovornost i posvecenost
mogu rasprsiti svaku drustvenu anomaliju.

Mozda ovo najbolje potvrduju reci velikog vladike Nikolaja Velimirovica: ,,Optimizam i pesi-
mizam jednog Coveka ne zavise od njegove sitosti ili gladi, no od broja i kvaliteta svetova koje on
doseze svojom vizijom®.

Prof. dr Slavoljub Zivkovi¢
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Periodontal health in children with diabetes
mellitus type 1 in Montenegro

Mirjana Burickovi¢'!, Mirjana Ivanovi¢?, Mira Samardzi¢®, Olivera Jovici¢?, Zorica Popovic'
"University of Montenegro, Faculty of Medicine, Department of Dentistry, Podgorica, Montenegro;
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*University of Belgrade, Faculty of Dental Medicine, Clinic of Preventive and Pediatric Dentistry, Belgrade, Serbia;
*Institute for diseased children, Podgorica, Montenegro

SUMMARY

Introduction Separation of instruments in the root canal is one of the challenges in endodontic treatment. More
specifically, nickel-titanium (NiTi) rotary instruments usually separate without previous deformation. The aim of this
pilot study was to assess the effect of torsional stress on endodontic NiTi rotary instruments separation in simulated
clinical conditions.

Materials and methods Research was conducted on a sample of 20 human teeth in laboratory conditions. Experimen-
tal procedure consisted of determining canal curvatures for each root on digital radiographs and root canal treatment
using endodontic NiTi rotary instruments. Out of 20 teeth (60 canals), two groups were formed with similar root canal
curvatures (10 pairs of teeth) and instrumented using NiTi rotary instrument with or without torque control.
Results Wilcoxon matched pair test showed no statistically significant difference in average number of instruments
use with or without torque control (p>0.05).

Conclusion Even though there is no statistical significance in instrument separation when instruments were used
with or without torque, there is tendency to experience sudden fracture of instruments after work without torsional

control even after only few uses in clinical work.

Keywords: nickel-titanium rotary instruments; torque; separation

INTRODUCTION

Diabetes mellitus (DM) is systemic metabolic disorder
characterized by hyperglycemia (a persistent increase in
blood glucose level) resulting from insulin secretion dis-
order, disturbance of its function or both [1, 2].1t is one of
the most common endocrine disorders, with prevalence in
the constant rise especially in developed countries. This is
due to the modern lifestyle and increase in the number of
external etiological factors, among which obesity is par-
ticularly noticeable. DM is most common in older age as
a result of general degenerative and sclerotic changes in
the body (which also involve pancreas) while in children
it may be due to genetic disorders or pancreas damage in
certain infectious diseases [1,2].

The incidence of DM in childhood is constantly in-
creasing. The number of children with DM doubles every
other decade. Every ten seconds in the world one person
dies of diabetes, and two new ones get sick. Children in
98% of cases experience unstable, ketosis-related, insu-
lin-dependent diabetes mellitus (type 1), which is most
commonly diagnosed in puberty [2, 3]. Like all systemic
diseases, DM gives many complications. The significant
impact of this disease is on oral health.

Large number of studies has shown that prevalence,
progression and severity of periodontal diseases have
been significantly increased in patients with DM. The on-

set and progression of periodontitis in patients with DM
is probably caused by diabetic microangiopathy, impaired
immune response and reduced resistance to infection. In
patients with DM, periodontal disease occurs at younger
age compared to healthy population. In children with DM,
periodontal damage is usually manifested in adolescence,
and very often earlier [4, 5].

The aim of this study was to determine whether peri-
odontal health of children with type 1 diabetes mellitus
was different from healthy children.

METHODS

Ethical Committee of the Clinical Center in Podgorica,
Montenegro approved this research. One dentist per-
formed all examinations. Kappa values evaluated after
the study for inter-rater agreement amounted to 0.94.
The study included 87 children of both genders, aged
10-15 years, suffering from Type 1 diabetes mellitus
(DMT1) from all over Montenegro. These children were
treated at the Institute of Child Diseases in the Clinical
Center of Montenegro. Only those children whose parents
had given their consent were included in the examina-
tions. Data about history of disease, including the type of
DM and values of glycosylated hemoglobin (HbA1c) not
older than six months, were obtained from the medical

Address for correspondence: Mirjana DURICKOVIC, University of Montenegro, Faculty of Medicine, Department of
Dentistry, Krusevac bb, 81000 Podgorica, Montenegro; miradjurickovica@gmail.com



records of patients. These children were included in one
group (DMT1).

The control group included 90 healthy children of both
genders; age 10-15 years, selected by random sampling
method, and attending elementary school in the area of
Podgorica municipality. Their parents also signed in-
formed consent. All children who participated in the study
were examined with standard dental diagnostic tools on
dry teeth, with artificial lighting in dental chair.

The condition of oral hygiene was determined by
Green-Vermilion plaque index, which determines the ab-
sence or the presence, quantity and distribution of dental
plaque and other soft deposits on representative perma-
nent teeth [6]. Loe-Silness gingival index was used for the
clinical assessment of gingival tissue health on vestibular,
oral, mesial and distal surfaces of each tooth [7]. Commu-
nity Periodontal Index [8] was used to assess the condi-
tion of periodontal tissue according to the recommenda-
tions of the British Association for Periodontology and the
British Association for Pediatric Dentistry (Guidelines for
Periodontal Screening and Management of Children and
Adolescents Under 18 Years of Age) [9]. For this purpose,
special periodontal probe marked at 1,2, 3,5,7,9 and 10
mm, with 0.5 mm diameter ball at the end was used. This
graduated probe was adapted for precise measurement of
the clinical attachment level or periodontal pockets.

During examination, with slight pressure, the probe
was introduced into the space between the teeth and gin-
giva, with the anatomical configuration of the teeth being
monitored. The pressure at this measurement was 15-20 g
and much lighter than the pressure used in usual probing
of periodontal pockets [8]. For this purpose, the following
representative teeth were examined: upper and lower first
permanent molars, upper right first permanent incisor and
lower left first incisor. For each tooth the following four
measurements were conducted: mesiobucal, bucal, distal
and oral. Depending on the clinical finding, each quadrant
received appropriate score. The scoring was done as follows:

Score 0 - healthy periodontal tissue;

Score 1 - gingival bleeding after probing;

Score 2 - the presence of solid deposits on teeth (supra
and subgingival calculus) or the existence of prominent
edges of the fillings;

Score 3 - shallow periodontal pockets 4 — 5 mm;

Score 4 - deep periodontal pockets (6 mm or more).

Out of these four, the finding indicating the worst con-
dition of periodontal tissue was recorded. For each quad-
rant, only one digit 0 - 4 was determined, which repre-
sented the worst condition in that quadrant. If some of the
representative teeth were missing, that quadrant was not
taken into account. Thus, for each respondent, the indi-
vidual maximum value of this index was determined and
it indicated the need for and type of necessary treatment.

It should be emphasized that it is not recommended
to measure the pockets depth in children 7 to 11 years
old. In children under 12 years of age, periodontal health
was determined based on the clinical state of gingiva and
presence of solid deposits [9].

In our study, children under the age of 12 also did not
have CAL measured, while for children older than 11
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years the same teeth were used as for CPI index [9]. The
measurement was performed by graduated dental probe
with a ball on the top, in the middle of the vestibular
surface and at the connection of mesial and vestibular
surface. The probe was placed in the sulcus parallel to
the longitudinal tooth axis [9]. The measurement results
were given for each representative tooth.

For descriptions of parameters and depending on their
nature, the descriptive statistics were used: mean value,
standard deviation (SD) and percentage. To test statistical
significance of average values between two independent
samples, Student’s t-test and Mann-Whitney test were
used. P values of less than 0.05 were considered statisti-
cally significant. Statistical data processing was done in
SPSS v.11.5 for Windows.

RESULTS

A total of 177 children aged 10-15 years participated
in the study. The average age of children suffering from
DMTI was 12.7 £ 1.6, while the average age of children
from the control group was 12.8 £ 1.6.

In the sample of children with DM, the mean PI was
1.31 £ 0.55, while the average value of this indicator in the
control group of children was 1.03 + 0.51. Children with
diabetes had significantly higher average plaque index
values compared to healthy children (Table 1).

Table 1. Values of Plaque Index (PI), Community Periodontal Index
(CPI1) and Clinical Attachment level (CAL) in both groups

Tabela 1. Vrednosti plak indeksa, zajednickog parodontalnog in-
deksa i nivoa pripojnog epitela u obe grupe

DMT1 Control group
Kontrolna grupa

Parameter Mean + sd Mean + sd p
Parametar Srednja vrednost + sd | Srednja vrednost + sd
Pl 131+ 0.55* 1.03 £0.51* 0.001
CPI 136 + 1.12* 0.59 + 0.84* 0.000
CAL " .
NPE 1.33 £ 0.60 0.66 = 0.53 0.000

* statistical significance of Student’s t-test
* statisticka zna¢ajnost Studentovog t-testa

Of the total number of children in the group DMT],
healthy gingiva was found in 6.8%, mild inflammation
in 17.2%, moderate inflammation in 58.6%, and severe
inflammation in 17.2% of children. In the control group,
healthy gingiva had 26.7% of children, mild inflammation
43.3%, moderate inflammation 22.2% and severe 7.8%.
Respondents from the DMT1 group had the highest per-
centage of moderate and severe gingival inflammation
while subjects in the control group had more healthy
gingiva and mild inflammation (Table 2). There was sig-
nificant difference in gingival health between control and
DMT1 group (p < 0.05; Mann-Whitney test).

Significantly higher percentage of children with healthy
periodontal tissue was registered in the control group
55.6% (p <0.05; Mann-Whitney test). On the other hand,
in children with DM, the highest percentage of children
had gingival bleeding (36.7%) which was statistically



Table 2. Gingival health of children in both groups
Tabela 2. Zdravlje gingive kod dece u obe grupe

Group
Grupa
Gingival index (GI) Control grou
Gingivalni indeks (GI) DMT1 bl
Kontrolna grupa
n % n %
Normal gingiva 6 6.8* 24 26.7*
Zdrava gingiva
Mild inflammation 15 17.2* 39 43.3*
Blaga upala
Mode_rate inflammation 51 58.6* 20 22.2*
Srednja upala
Severe inflammation 15 17.2% 7 7.8*
Jaka upala
Total
Ukupno 87 100 90 100

*p < 0.05; Mann—-Whitney test
*p < 0.05; Man-Vitnijev test

Table 3. CPl index in children of both groups
Tabela 3. CPI u obe grupe ispitivane dece

Group
- Grupa
Control group
DMT1 Kontrolna grupa
n % n %
0 21 24.1* 50 55.6*
1 32 36.7 28 31.1
2 15 17.2* 7 7.8*
3 19 21.8* 5 5.6
4 0 0 0 0
Total
Ukupno 89 100 90 100

* p < 0.05; Mann-Whitney test
* p < 0.05; Man-Vitnijev test

significant (p <0.05; Mann-Whitney test). Healthy peri-
odontal tissue in DMT1 group was recorded in 24.1% of
children, while the presence of solid deposits was regis-
tered in 17.2%. The presence of periodontal pockets of
4-5mm was found in 21.8%. Respondents from the control
group had bleeding after probing in 31.1%, solid deposits
in 7.8%, and 4-5 mm pockets in 5.6% of examined chil-
dren (Table 3). Children with DM compared to children
in the control group had significantly worse periodontal
disease (p <0.05; Mann-Whitney test). The score 4 for CPI
index value was not registered in any group.

The average value of CPI index in the DMT1 group
was 1.36 £ 1.12 and it was significantly higher (t = 5.58;
p = 0.000) compared to members of the healthy group
(0.59 + 0.84) (Table 1).

The mean value of CAL in children with DMT1 was 1.33
+0.60 while in healthy children it was 0.66 + 0.53 (Table 1).
Healthy children had significantly lower clinical attachment
level than children with DM (t = 5.58; p = 0.000).

DISCUSSION

The results of studies found in literature indicated that
children with DMT1 had poorer oral hygiene, higher in-
cidence and severity of gingivitis compared to healthy
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children. Likewise, we found that healthy children had
more often healthy periodontal tissues. Gingival bleeding
after probing was more common in the group of DMT1.
Most studies concluded that the incidence of gingivitis
in patients with DMT1 was significantly higher than in
healthy population and increased with age [10]. In her
research, Dakovic found that children with DMT1 in
Serbia had more dental plaque, gingivitis and periodon-
tal destruction, which is in agreement with the results
of our study [11]. In large Brazilian study, it was found
that children with DM had higher percentage of gingivi-
tis and periodontitis compared to healthy children [12].
Children with DMT1 in Lithuania and Turkey had more
dental plaque and worse gingival health than healthy
children, which is in correlation with the results of our
study [13, 14]. Increased glucose levels in gingival fluid
and blood and decreased salivary secretion in patients
with DM changes micro flora causing qualitative changes
in bacteria that are responsible for the occurrence of peri-
odontal problems [13, 15]. Karjalainen et al. noted that
unbalanced glucose metabolism in diabetic patients is in
direct correlation with the degree of gingival inflamma-
tion [16]. The pronounced gingival bleeding due to hy-
perglycemia can be explained by immunological changes
occurring due to reduced resistance to organic deposits
in dental plaque. Periodontal disease is reported as the
sixth complication of diabetes mellitus [4]. The preva-
lence, severity and progression of periodontal disease are
higher in these patients compared to healthy subjects [10,
17-21]. Dakovic et al. obtained similar results in children
with DMT1 in Serbia [11]. Also, the study of Lalla et al.
confirmed higher periodontal destruction in children
with DMT1 than in healthy children [17]. Nevertheless,
the results of certain studies have not found significant
difference in periodontal disease between children with
well-controlled DM and healthy children [19, 22]. Oral
hygiene habits play an important role in preservation and
health of periodontal tissues and prevalence of this dis-
ease varies depending on the health habits of each person.

Periodontal disorders begin very early in these chil-
dren, with tendency to deteriorate periodontal tissues
in adolescence. DMT1 adolescents develop earlier and
advanced inflammatory reaction of gingiva compared to
similar bacterial challenge in healthy children. In addition,
it has been shown that severe damage of periodontal tis-
sue occurs more frequently in patients with DM who ere
poorly metabolically regulated [10, 11,17,18, 19]. There-
fore, programs for prevention of disease and promotion of
periodontal health should be available as soon as possible
to this population group [10, 11, 23].

DM is chronic metabolic disease that affects the entire
body, as well as oral health. Health habits are very impor-
tant in the prevention of oral diseases. Dentists should
be focused on promoting good health and oral habits,
performing periodic dental examinations and ensuring
good oral hygiene in this population group. Dentists must
minimize the risk factors for the occurrence of periodon-
tal tissue diseases caries and other soft tissue disorders, as
well as to carry out continuous health work and motiva-
tion of these patients with regards to oral hygiene [13].
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CONCLUSION

The results of the current study indicate that children
with type 1 diabetes mellitus in Montenegro have more
dental plaque, more gingivitis and periodontal disorders
than healthy children. It is necessary to propose a plan of
preventive activities aimed to educate and implement pro-
phylactic measures related to reduction of dental plaque
and dental calculus.

REFERENCES

Patterson C, Gyrs E, Rosenbauer J, Cinek O, Neu A, Schober E,
et al. Trends in childhood type 1 diabetes incidence in Europe
during 1989-2008: evidence of non-uniformity over time in rates
incidence. Diabetologia. 2012; 55(8):2142-7.
[DOI:10.1007/500125-012-2571-8] [PMID: 22638547]
Samardzi¢ M, Martinovi¢ M, Nedovié-Vukovi¢ M, Popovié-
Samardzi¢ M. Novi podaci o incidenciji dijabetesa tipa 1 u Crnoj
Gori: bolest pocinje u mladoj zivotnoj dobi. Acta Clin Croat. 2016;
55:63-8. [DOI: 10.20471/acc.2016.55.01.10]

Samardzi¢ M, Popovi¢ N, Popovi¢-Samardzi¢ M, Nedovi¢-Vukovi¢
M. Rising incidence of childhood type 1 diabetes in Montenegro.
Srp Arh Celok Lek. 2016; 144(7-8):408—12.

[DOI: 10.2298/SARH16084085] [PMID: 16641173]

Loe H. Periodontal disease: the sixth complication of diabetes mel-
litus. Diabetes Care. 1993; 16:329-34.

Novotna M, Podzimek S, Broukal Z, Lencova E, Duskova J. Peri-
odontal diseases and dental caries in children with type 1 diabetes
mellicus. Mediators Inflamm. 2015; 2015:379626.

[DOI: 10.1155/2015/379626) [PMID: 26347009

Creene JC, Vermillion JR. The Simplified Oral Hygiene Index. ) Am
Dent Assoc. 1964; 68:7—13. [PMID: 14076341]

Loe H. The Gingival Index, the Plaque Index and the Retention
Index Systems. | Periodontol. 1967; 38:610-6.

[DOI: 10.1902/jop.1967.38.6.610] [PMID: 5237684]

World Health Organization. Oral Health Surveys. Basic Methods,
4th edn. Geneva: World Health Organization, 1997.

Clerehugh V. Periodontal disease in children and adolescents:
Brithis Dental J. 2008; 204:469-71.

Lalla E, Cheng B, Lal S, Tucker S, Greenberg E, Goland R, et al. Peri-
odontal changes in children and adolescents with diabetes. Dia-
betes Care. 2006; 29:295-9.

[DOI: 10.2337/diacare.29.02.06.dc05-1355] [PMID: 16443876)

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

Dakovi¢ D, Pavlovi¢ MD. Periodontal disease in children and
adolescents with type 1 diabetes in Serbia. ] Periodontl. 2008;
79(6):987-92. [DOI: 10.1902/j0p.2008.070549] [PMID: 18533774]
Xavier ACV, Silva IN, Costa DO, Correa DS. Periodontal status in
children and adolescents with type 1 diabetes mellitus. Arq Bras
Endocrinol Metab. 2009; 53(3):348-54.

Siudikiene J, Machiulskiene V., Dobrovolskiene R, Nedzelskiene
I. Oral hygiene in children with type 1 diabetes mellitus. Sto-
matologija. 2005; 7(1):224-7. [PMID: 16254474]

Orbak R, Simsek S, Orbak Z, Kavrut F, Colak M. The influence of
type 1 diabetes mellitus on dentition and oral health in children
and adolescents. Yonsei Med J. 2008; 49(39):357-65.

[DOI: 10.3349 /ymj.2008.49.3.357] [PMID: 18581583]

Klokkevold PR, Maeley BL, Carranza FA. Influence of systemicdis-
ease and disorders on the periodontium. In Newman MG, Takei
HH, Carranza FA, editors. Carranza’s clinical periodontology. 9™
ed. Philadelphia: Sauders; 2002. p. 204-28.

Karjalainen KM, Knuttila ML. The onset of diabetes poor meta-
bolic control increases gingival bleeding in children and adoles-
cents with insulin-dependent diabetes mellitus. ) Clin Periodontol.
1996; 23(12):1060-7. [DOI: 10.1111/j.1600-051X.1996.tb01804.X]
[PMID: 8997648]

Lalla E, Cheng B, Lal S, Kaplan S, Softness B, Greenberg E, et al.
Diabetes mellitus promotes periodontal destruction in children. )
Clin Periodontol. 2007; 34(4):294-8.
[DOI:10.1111/j.1600-051X.2007.01054.x] [PMID: 17378885]

Lal S, Cheng B, Kaplan S, Softness B, Greenberg E, Goland RS, et al.
Gingival bleeding in 6 to 13 — year — old children with diabetes
mellitus. Pediatr Dent. 2007; 29(5):426-30. [PMID: 18027779]
Pinson M, Hoffman WH, Garnick J), Litaker MS. Periodontal disease
and type | diabetes mellitus in children and adolescents. ] Clin
Periodontol. 1995; 22:118-23. [PMID: 7775667]

Arheiam A, Omar S. Dental caries experience and periodontal
treatment needs of 10- to 15-year old children with type 1 diabe-
tes mellitus. Int Dent ). 2014; 64(3):150—4. [DOI: 10.1111/idj.12091]
[PMID: 24506709]

del Valle LML, Ocasio-Lépez C. Comparing the oral health status
of diabetic and non-diabetic children from Puerto Rico: a case-
control pilot study. Puerto Rico Health Sci ). 2011; 30(3):123-7.
[PMID: 21932712 ]

lughetti L, Marino R, Bertolani MF, Bernasconi S. Oral health in
children and adolescents with ID DM - a review. | Pediatr Endo-
crinol Metab. 1999; 12:603-10. [DOI: 10.1515/JPEM.1999.12.5.603]
[PMID: 10854189]

Rafatjou R, Razavi Z, Tayebi S, Khalili M, Farhadian M. Dental health
status and hygiene in children and adolescents with type 1 diabe-

tes mellitus. ) Res Health Sci. 2016; 16(3):122—6. [PMID: 27840339]

Received: 08.05.2018 - Accepted: 14.08.2018



Stomatoloski glasnik Srbije. 2018;65(3):119-125 ‘ 123
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KRATAK SADRZA)

Uvod Dijabetes melitus (DM) u de¢jem uzrastu moze negativno da utice na oralno zdravlje. Cilj ovog istrazivanja je bio utvrdivanje
stanja zdravlja parodoncijuma kod dece obolele od dijabetesa melitusa tipa | u odnosu na zdravu decu.

Metode U studiju je bilo uklju¢eno 177 dece uzrasta 10-15 godina. Ispitanici su podeljeni u dve grupe. Osamdeset sedmoro dece
obolelo od dijabetesa melitusa tipa 1 (DMTT1) bilo je uklju¢eno u prvu grupu. Drugu, kontrolnu grupu, njih 90, predstavljala su
zdrava deca. Samo ona deca ciji su roditelji svojim potpisom dali saglasnost bila su uklju¢ena u studiju. Za utvrdivanje oralne higi-
jene primenjivan je plak indeks (PI) po Green-Vermillionu. Stanje zdravlja gingive procenjeno je pomocu gingivalnog indeksa (GlI),
opisanog po Loe-Silnessu. Procena stanja parodoncijuma registrovana je primenom CPI indeksa (Community Periodontal Index)
i merenjem nivoa pripojnog epitela (NPE).

Rezultati Prose¢na vrednost Pl za obolelu decu iznosila je 1,31 £ 0,55, a za zdravu populaciju 1,03 £ 0,51, $to je bilo statisticki visoko
znacajno (p = 0,001). Ispitanici iz grupe dijabetic¢ara imaju procentualno najvise zastupljenu umerenu i tesku inflamaciju gingive, dok
ispitanici iz kontrolne grupe imaju najvise zastupljenu zdravu gingivu i blagu inflamaciju (p < 0,05). Prose¢na vrednost CPl indeksa
u grupi dece sa DM bila je 1,36 + 1,12, a u kontrolnoj grupi dece 0,59 * 0,84, 3to je bilo statisticki znacajno (p = 0,000). Prosecna
vrednost nivoa pripojnog epitela za decu obolelu od dijabetesa melitusa iznosila je 1,33 + 0,60 i bila je znatno visa (p = 0,000) u
odnosu na pripadnike kontrolne grupe 0,66 + 0,53.

Zakljucak Deca obolela od dijabetesa melitusa tipa 1imaju viSe dentalnog plaka, losije zdravlje gingive i viSe promena na parodon-

cijumu u odnosu na decu iz kontrolne grupe .

Kljuéne re€i: deca; dijabetes melitus tip 1; oralna higijena; gingiva; parodoncijum

uvoD

Secerna bolest je neizlecivi sistemski poremecaj metabolizma,
a karakteriSe se hiperglikemijom (trajno pove¢anim nivoom
glukoze u krvi), nastalom kao posledica poremecaja sekrecije
insulina ili poremecajem njegove funkcije, ili delovanjem oba
¢inioca istovremeno [1, 2]. Dijabetes se danas ubraja medu
najcesc¢a endokrinoloska oboljenja, sa prevalencom u stalnom
porastu posebno u razvijenim zemljama sveta. To je posledica
modernog stila Zivota i povecanja broja spoljasnjih etioloskih
¢injenica, medu kojima se posebno izdvaja gojaznost. Se¢erna
bolest se najcesce javlja u starijem Zivotnom dobu kao posledica
opstih degenerativnih i skleroti¢nih promena u organizmu (koje
zahvataju i pankreas), a kod mladih osoba i dece moze nastati
usled genetickih poremecaja ili oStecenja pankreasa kod odre-
denih infektivnih oboljenja [1,2].

Ucestalost $ecerne bolesti u de¢jem uzrastu je u stalnom
porastu. Broj novoobolelih udvostrucuje se svake druge decenije.
Svakih deset sekundi u svetu jedna osoba umre od dijabetesa, a
dve nove se razbole. Deca u 98% slucajeva obolevaju od nesta-
bilnog, ketozi sklonog, insulin-zavisnog dijabetesa melitusa (tip
1), koji se najée$ce javlja u pubertetu [2, 3]. Kao i sva sistemska
oboljenja, dijabetes daje mnoge komplikacije. Znacajan uticaj
ove bolesti je na oralno zdravlje.

Brojne studije su pokazale da su prevalencija, progresija i
tezina oboljenja parodoncijuma znacajno povecane kod pacije-
nata sa dijabetesom. Dijabetes je vazan faktor rizika za nastanak
oboljenja parodoncijuma. Pocetak i progresija parodontitisa
kod pacijenata sa DM verovatno su izazvani dijabeti¢cnom mi-
kroangiopatijom, o$tecenim imunim odgovorom kao i manjom
otporno$¢u na infekcije. Kod obolelih od DM, oboljenja paro-
doncijuma se javljaju u mladem uzrastu u odnosu na zdravu

populaciju. Kod dece sa DM, ostecenja parodoncijuma se obi¢no
manifestuju u adolescenciji, a vrlo ¢esto i ranije [4, 5].

Cilj ovog istrazivanja je bio da se utvrdi da li je parodontalno
zdravlje dece obolele od dijabetesa melitusa tipa 1 drugacije od
onog kod zdrave dece.

METODE

Za ova istrazivanja je dobijena saglasnost Etickog komiteta Klinic-
kog centra Crne Gore u Podgorici. Sve klinicke preglede obavio je
jedan stomatolog. Kappa vrednosti procenjene nakon ponovnog
pregleda za intrakonzistenciju istrazivaca iznosila je 0,94.

Ispitivanjem je obuhvaceno 87 dece oba pola, uzrasta 10-15
godina, obolele od dijabetesa melitusa tipa 1 iz svih krajeva Crne
Gore. Ova deca se lece na Institutu za bolesti dece Klinickog
centra Crne Gore. U ispitivanja su bila uklju¢ena samo ona deca
¢iji su roditelji svojim potpisom dali saglasnost. Podaci o istoriji
bolesti, ukljuc¢uju¢i DMTI vrednosti glikoziliranog hemoglobina
(HbA1Ic), ne stariji od Sest meseci, dobijeni su iz medicinske
dokumentacije bolesnika. Ova deca su sacinjavala jednu grupu
(grupa dijabeti¢ara D) ispitanika.

Drugu, kontrolnu grupu, predstavljala su zdrava deca oba
pola, uzrasta 10-15 godina, ukupno njih 90, izabrana metodom
slu¢ajnog uzorka, a koja pohadaju osnovnu $kolu na podrucju
podgoricke opstine. Realizacija studije je otpocela nakon dobija-
nja pismene saglasnosti roditelja. Sva deca koja su ucestvovala u
istrazivanju pregledana su standardnim stomatoloskim dijagno-
stickim sredstvima na suvim zubima, pri vestackom osvetljenju
na stomatoloskoj stolici.

Stanje oralne higijene utvrdeno je pomocu plak indeksa po
Greene-Vermilionu, kojim se utvrduju odsustvo, odnosno prisu-
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stvo, koli¢ina i rasprostranjenost dentalnog plaka i ostalih mekih
naslaga na reprezentativnim stalnim zubima [6]. Za klini¢ku
ocenu stanja gingive primenjivan je Loe-Silnessov indeks. Po-
mocu njega stanje gingive je ocenjivano sa vestibularne, oralne,
mezijalne i distalne strane svakog prisutnog zuba [7].

Za procenu stanja parodoncijuma kori$¢en je CPI indeks
(Community Periodontal Index) [8] po preporukama Britanske
asocijacije za parodontologiju i Britanske asocijacije za decju
stomatologiju (Guidelines for Periodontal Screening and Mana-
gement of Children and Adolescents Under 18 years of Age) [9].
Pri odredivanju ovog indeksa kori§¢ena je posebna parodontal-
na sonda specijalno graduisana na 1,2, 3,5,7,9 i 10 mm, koja
na vrhu ima kuglicu pre¢nika 0,5 mm. Zahvaljujuéi ovoj kuglici
sprecava se prodiranje vrha sonde izmedu ¢elija pripojnog epi-
tela. Ovakva podela sonde je prilagodena preciznijem merenju
nivoa pripojnog epitela odnosno parodontalnih dzepova.

Prilikom pregleda sonda je uz blag pritisak uno$ena u pro-
stor izmedu zuba i gingive, pri ¢emu je pracena anatomska kon-
figuracija zuba. Pritisak pri ovom merenju je 15-20 g i mnogo
je manji od pritiska koji se koristi pri uobi¢ajenom sondiranju
parodontalnih dzepova [8]. Ovom prilikom pregledani su slede¢i
reprezentativni zubi: gornji i donji prvi stalni molari, gornji de-
sni prvi stalni sekuti¢ i donji levi prvi stalni inciziv. Na svakom
zubu vr$ena su Cetiri sondiranja i to: meziobukalno, bukalno,
distooralno i oralno. U zavisnosti od klinickog nalaza, za svaki
kvadrant je odreden odgovarajuci broj bodova. Bodovanje je
vr$eno na sledeci nacin:

0 bodova - zdrav parodoncijum;

1 bod - krvarenje gingive posle sondiranja;

2 boda - prisustvo ¢vrstih naslaga na zubima (kamenac ili
subgingivalni konkrementi) ili postojanje prominentnih ivica
ispuna;

3 boda - prisutni plitki parodontalni dZepovi 4-5 mm;

4 boda - prisutni dublji parodontalni dzepovi 6 i vie mm.

0d ova cetiri, upisivan je nalaz koji oznacava najteze stanje
parodoncijuma. Za svaki kvadrant je utvrdivana samo jedna
cifra od 0 do 4 koja predstavlja najteze utvrdeno stanje u tom
kvadrantu. Ukoliko je neki od reprezentativnih zuba nedostajao,
taj kvadrant se nije uzimao u obzir. Tako su za svakog ispita-
nika utvrdene najvece individualne vrednosti ovog indeksa, na
osnovu kojih je bilo moguce odrediti potrebu za leCenjem i vrstu
neophodnog tretmana.

Treba naglasiti da se deci uzrasta 7-11 godina ne preporucu-
je merenje dubine dzepova, tako da se ta preporuka ispostovala
i u ovoj studiji. Naime, kod dece ispod 12 godina starosti stanje
parodoncijuma se odredivalo na osnovu klinickog stanja gingive
i eventualnog prisustva ¢vrstih naslaga[9].

U ovoj studiji nivo pripojnog epitela nije meren deci mladoj
od 12 godina, a za merenje deci starijoj od 11 godina posluzili
su isti zubi kao kod CPI indeksa [9]. Merenje je vr$eno gradui-
sanom stomatoloskom sondom sa milimetarskom podelom, sa
kuglicom na vrhu, na sredini vestibularne povrsine zuba i na
spoju mezijalne i vestibularne povrsine. Sonda je postavljana
u sulkus paralelno sa uzduznom osovinom zuba [9]. Rezultati
merenja su unoseni za svaki reprezentativni zub.

Za opis parametara od znacaja i u zavisnosti od njihove pri-
rode, koris¢ene su mere deskriptivne statistike: srednja vrednost,
standardna devijacija (SD) i procenti. Za testiranje statisticke
znacajnosti u prosecnim vrednostima izmedu dva nezavisna
uzorka kori$¢en je Studentov t-test i Man-Vitnijev test. Vred-

nosti p manje od 0,05 smatrale su se statisticki znacajnim. Sta-
tisticka obrada podataka uradena je u programu SPSS v.11.5
for Windows.

REZULTATI

U istrazivanju je ucestvovalo ukupno 177 dece uzrasta 10-15
godina. Prosecna starost dece obolele od Secerne bolesti izno-
silaje 12,7 £ 1,6, dok je prose¢na starost mali$ana iz kontrolne
grupe bila 12,8 + 1,6.

U uzorku dece koja boluju od dijabetesa prose¢na vrednost
Pliznosilaje 1,31 + 0,55, dok je prose¢na vrednost ovog indika-
tora u kontrolnoj grupi dece iznosila 1,03 + 0,51. Deca obolela
od $ecerne bolesti imala su znatno vise prose¢ne vrednosti plak
indeksa u odnosu na zdravu decu (Tabela 1).

0d ukupnog broja pregledane dece iz grupe D, zdravu gin-
givu ima 6,8%, blagu inflamaciju gingive ima 17,2%, umerenu
inflamaciju 58,6%, a tesku inflamaciju 17,2%. U grupi K zdravu
gingivu ima 26,7% dece, blagu inflamaciju 43,3%, umerenu in-
flamaciju 22,2%, a tesku 7,8%. Ispitanici iz grupe dijabeti¢ara
imaju najvi$e procentualno zastupljenu umerenu i tesku infla-
maciju gingive, dok ispitanici iz kontrolne grupe imaju najvi-
$e zastupljenu zdravu gingivu i blagu inflamaciju (Tabela 2).
Razlike u pogledu stanja zdravlja gingive su znacajne u korist
kontrolne grupe (p < 0,05; Man-Vitnijev test).

Znacajno veci procenat dece sa zdravim parodoncijumom
registrovan je kod zdrave dece - 55,6% (p < 0,05; Man-Vitnijev
test). Nasuprot njima, kod dece obolele od dijabetesa procentual-
no je bilo najzastupljenije krvarenje nakon sondiranja 36,7%, §to
je bilo statisti¢ki znacajno (p < 0,05; Man-Vitnijev test). Zdrav
parodoncijum u grupi D registrovan je kod 24,1% populacije,
dok je prisustvo ¢vrstih naslaga registrovano kod 17,2%, a pri-
sustvo parodontalnih dZzepova od 4-5 mm kod 21,8% populacije.
Ispitanici iz kontrolne grupe imali su prisutno krvarenje nakon
sondiranja kod 31,1%, prisustvo ¢vrstih naslaga kod 7,8% i dze-
pove dubine 4-5 mm kod 5,6% populacije (Tabela 3). Deca sa
DM u odnosu na decu iz kontrolne grupe imala su znacajno
losije stanje parodoncijuma (p < 0,05; Man-Vitnijev test).

Vrednost 4 CPI indeksa nije registrovana u obe grupe.

Prose¢na vrednost indeksa CPI u oboleloj grupi iznosila je
1,36 £ 1,12 i bila je znatno visa (t = 5,58; p = 0,000) u odnosu
na pripadnike zdrave grupe (0,59 + 0,84 ). Ovo se jasno moze
videti u Tabeli 1.

Prosecna vrednost nivoa pripojnog epitela za decu obolelu od
dijabetesa iznosila je 1,33 + 0,60. Izmerena prose¢na vrednost
nivoa pripojnog epitela kod zdrave dece iznosila je 0,66 £ 0,53
(Tabela 1). Zdrava deca imala su znatno nize vrednosti nivoa
pripojnog epitela od obolele dece (t = 5,58; p = 0,000).

DISKUSIJA

Rezultati ovih istrazivanja ukazuju na to da deca obolela od
DMT1 imaju losiju oralnu higijenu, ve¢u ucestalost i tezinu
gingivita u odnosu na zdravu decu. Isto tako, utvrdili smo da
medu zdravom decom ima znacajno vise ispitanika sa zdravim
parodoncijumom. Krvarenje gingive nakon sondiranja bilo je
procentualno najzastupljenije kod obolele populacije, dok je
zdrav parodoncijum procentualno prednjacio kod kontrolne



grupe. Vecina studija zakljucila je da je incidencija hroni¢nog
gingivita kod pacijenata sa DMT1 znacajno veca u odnosu na
zdravu populaciju i povecava se sa godinama [10]. U svojim
istrazivanjima Dakovic je utvrdila da su deca sa DMT1 u Srbiji
imala vi$e dentalnog plaka, gingivita i parodontalne destruk-
cije, §to je u saglasnosti sa rezultatima ove studije [11]. U ve-
likoj brazilskoj studiji ustanovljeno je da deca obolela od DM
imaju procentualno vise gingivita i parodontitisa u odnosu na
zdravu decu [12]. Deca sa DMT1 u Litvaniji i Turskoj imaju
viSe dentalnog plaka i loije stanje gingive u odnosu na decu
iz kontrolne grupe, $to je u korelaciji sa rezultatima ove studije
[13, 14]. Naime, povecan nivo glukoze u gingivalnoj te¢nosti i
krvi i smanjeno lucenje pljuvacke kod pacijenata sa DM menja
sredinu mikroflore uzrokuju¢i kvalitativne promene kod bakte-
rija koje su odgovorne za nastanak parodontoloskih problema
[13,15]. Karjalainen i saradnici su primetili da je neuravnoteZen
metabolizam glukoze kod dijabeticara u direktnoj korelaciji sa
stepenom inflamacije gingive [16]. Izrazito krvarenje gingive
usled hiperglikemije moze se objasniti imunoloskim prome-
nama koje se javljaju kod domacina zbog smanjene otpornosti
prema organskim naslagama dentalnog plaka.

Oboljenja parodoncijuma se navode kao ¢esta komplikaci-
ja djabetesa melitusa [4], a prevalencija, teZina i napredovanje
oboljenja potpornog aparata zuba veci su kod ovih bolesnika.
Rezultati brojnih studija, kao i ovog istrazivanja, ukazuju da
deca obolela od dijabetesa imaju procentualno vise promena
na parodoncijumu u odnosu na zdravu decu [10, 17-21]. Sli¢-
ne rezultate dobili su Dakovic i sar. za decu sa DMT1 u Srbiji
[11]. U svojim istraZivanjima Lalla i sar. zaklju¢uju da je stepen
destrukcije parodoncijuma kod dece sa DMT1 znacajno visi u
odnosu na zdravu decu [17]. Pa ipak, rezultati odredenih istra-
zivanja ne nalaze znacajnu razliku u oboljenjima parodonciju-
ma izmedu dece sa dobro kontrolisanim dijabetesom i zdrave
dece [19,22]. Naime, oralno-higijenske navike imaju zna¢ajnu
ulogu u ocuvanju i odrzavanju potpornog aparata zuba, a pre-
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valencija ove bolesti varira u zavisnosti od zdravstvenih navika
svake osobe.

Parodontalna oboljenja poc¢inju veoma rano kod ove dece, sa
tendencijom pogorsanja u adolescenciji. Adolescenti sa DMT1
razvijaju raniju i vec¢u zapaljensku reakciju gingive na slican
bakterijski izazov nego pripadnici zdrave kontrolne grupe. U
skladu sa ovom ¢injenicom, prosirene studije su pokazale da
se ozbiljnija oStec¢enja parodoncijuma cesce javljaju kod onih
pacijenata sa DM koji su loge metabolicki regulisani [10,11,17,
18, 19]. Zato programe za promovisanje prevencije oboljenja
parodoncijuma i lecenje treba obezbediti $to ranije ovoj popu-
lacionoj grupi [10,11,23].

Dijabetes je hroni¢na metabolicka bolest koja utice na ceo
organizam, narocito remeteci oralno zdravlje. Zdravstvene na-
vike su veoma znacajne u prevenciji oralnih oboljenja. Zadatak
svakog stomatologa trebalo bi da bude usmeren ka negovanju
dobrih zdravstveno-oralnih navika, obavljanju periodi¢nih
stomatoloskih pregleda i obezbedivanju dobre oralne higijene
kod ove populacione grupe. Ovi uslovi znatno uticu na oralno
zdravlje dijabeticara. Stomatolozi moraju da svedu na minimum
faktore rizika za nastanak oboljenja parodoncijuma, karijesa i
mekih oralnih tkiva, kao i da sprovode kontinuiran zdravstve-
no-vaspitni rad i motivaciju ovih pacijenata u vezi sa oralnom
higijenom [13].

ZAKLJUCAK

Rezultati ovih istrazivanja ukazuju da deca obolela od dijabe-
tesa melitusa tipa 1 u Crnoj Gori imaju vise dentalnog plaka,
vise gingivitisa i oboljenja parodoncijuma u odnosu na decu iz
kontrolne grupe. Neophodno je predloziti plan preventivnih
aktivnosti usmerenih na edukaciju i primenu profilakti¢kih
mera, koje se odnose na smanjenje akumulacije dentalnog plaka
i zubnog kamenca, individualno u stomatoloskim ordinacijama.
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SUMMARY

Introduction Cytokine network plays an important role in pathogenesis of chronic periapical lesions. The aim of this
study was to determine the concentration of interleukin-6 (IL-6) in tissue homogenates of human periapical lesions
and correlate its levels with symptomatology and size of the lesions.

Materials and Methods 93 samples of chronic periapical lesions were obtained after extraction of teeth. Samples were
divided according to the clinical presentation as symptomatic and asymptomatic, and according to the size as large
and small. The concentration of IL-6 was analyzed using ELISA.

Results Statistically significant difference in IL-6 concentration was observed in symptomatic lesions compared to
asymptomatic (p<0.001). Analysis showed statistically higher concentration in large symptomatic lesions compared
to large asymptomatic lesions (p<0.001), and in small symptomatic lesions compared to small asymptomatic (p<0.05).
Higher production of IL-6 was observed in large lesions compared to small but this difference was not statistically
significant.

Conclusion Higher concentration of IL-6 in lesions with expressed clinical symptoms as well as in large lesions indicates

that IL-6 is an important factor responsible for the progression of lesions and bone resorption.

Keywords: Periapical lesions; cytokines; IL-6

INTRODUCTION

Periapical lesions are inflammatory disorders that develop
as a result of an immune response to continuous antigen
stimulation from the root canal. Their development and
progression to chronic lesions with concomitant bone
resorption occur as a result of inability of host defense
mechanisms to remove infection [1]. Chronic periapical
lesions represent inflamed granulation tissue infiltrated
by different inflammatory cells, which produce a variety of
mediators. Cytokine network plays an important role in the
regulation of non-specific and specific immune responses.
Many studies have demonstrated the production of various
cytokines in the periapical lesions [2, 3].

Interleukin 6 (IL-6) is a cytokine that influences the
antigen-specific immune responses and inflammatory
reactions, and has the role of proinflammatory and anti-
inflammatory cytokine [4]. IL-6 is the “myokin’, a cyto-
kine produced in the muscles in response to contraction.
It increases significantly with exercise, and prior to the
occurrence of other cytokines in the bloodstream. IL-6
production is proven in human periapical lesions [5] and
in marginal inflamation of periodontal tissues [6]. The lit-
erature data suggests that IL-6 is multifunctional cytokine
produced by several types of immune cell- monocytes,

macrophage, Th-2 cells, activated B cells, and polymor-
phonuclear cells [7]. Production of IL-6 is carried out
under the influence of IL-1, TNF-a and INF-y, however,
it also regulates the secretion of IL-1 and is opposed by
some of its effects. IL-6 is secreted by osteoblasts dur-
ing stimulation of osteoclast formation. IL-6 stimulates
the formation of osteoclast precursors and increases the
number of osteoclasts in vivo, leading to systematic bone
resorption [8]. Along with TNF-a and IL-1, it belongs to
the group of major proinflammatory cytokines. Numerous
data indicate that IL-6 also has anti-inflammatory activity.
The antiinflammatory role of IL-6 is mediated through
the inhibitory effects of TNF-a and IL-1 [9].

The aim of this study was to determine the concen-
tration of interleukin-6 (IL-6) in tissue homogenates of
human periapical lesions and correlate its levels with
symptomatology and size of the lesions.

MATERIALS AND METHODS

The study included 93 patients from the Clinic of Den-
tistry, Nis, who were diagnosed with chronic periapical le-
sions using clinical and radiographic methods. The study
was approved by the Ethical Committee of the Medical
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Table 1. Periapical lesions according to symptomatology and size
Tabela 1. Podela ispitivanih lezija u grupe prema simptomatologiji
i velicini

Large lesions Small lesions Total
Velike lezije Male lezije Ukupno
Symptomatic lesions 23 23
Simptomatske lezije 46
Asymptomatic lesions 23 24
Asimptomatske lezije 47
Total 46 47
Ukupno 93
Symptomatic lesi
IL - 6 (pg/ml) Bl iomateke lesije
2000 4 Asymptomatic lesions
- Asimptomatske lezije
Large lesions
L Velike lezije
Small lesions
1500 4 = Male lezije

1000
500

L]
.-Iu

-p <0.001 vs. Symptomatic lesions/Simptomatske lezije

Figure 1. Concentration of IL-6 in tissue homogenates of periapical
lesions in relaton to symptomatology and size

SLika 1. Koncentracija IL-6 u homogenatu tkiva periapeksnih lezija
u odnosu na simptomatologiju i veli¢inu

Faculty, University of Nis, Serbia (no. 01-2066-5). Periapi-
cal lesions were collected from teeth that were determined
as non-salvageable and indicated for extraction.

From each patient, dental history including symptom-
atology and medications was collected and clinical exam
was performed. Other inclusion criteria were healthy pa-
tients not suffering from acute or chronic diseases that
could lead to immunodeficiency, and who were not taking
antibiotics and anti-inflammatory medications in the last
two months.

Only teeth with periapical lesions that did not show
moderate or severe form of marginal periodontitis were
included in the study. According to subjective symptoms
of patients, lesions were divided into the two groups:
symptomatic and asymptomatic. Clinically symptomatic
lesions were characterized by swelling, pain, discomfort
when chewing or sensitivity to percussion and palpation
whereas asymptomatic lesions showed no symptoms. The
size of periapical lesions was measured in millimeters us-
ing a ruler and divided into the two groups: small (<5
mm) and large (>6 mm) (Table 1). Since periapical lesions
contain granulomatous inflammatory tissue that replaces
normal bone there was no equivalent tissue that could be
used as negative control.

Before administering local anaesthetics, teeth, gingiva
and mucosa around the tooth were cleaned using 0.12%
chlorhexidine and the patient rinsed mouth with 0.12%
chlorhexidine for 30 seconds. Samples of periapical le-
sions removed from the root apex were collected immedi-
ately after the extraction using sterile scalpel, then washed
in sterile saline solution, dried with sterile cotton, placed

Stomatoloski glasnik Srbije. 2018;65(3):126-132

Table 2. IL-6 concentration in symptomatic and asymptomatic le-
sions

Tabela 2. Koncentracija IL-6 u okviru grupa simptomatskih i asim-
ptomatskih lezija

Symptomatic n Mean = SD Median Min.—Max.

Simptomatske n Sr.vr. £ SD Mediana | Min.—Max.

Large lesions 1162.40£1002,40 | 88490 | 8.79-2649.63
Velike lezije 22

small lesions 19 | 75011483624 | 42730 | 17.28-242372
Male lezije

Asymptomatic

Asimptomatske

Large lesions

Velike lezije 21 189.24+205.39 74.90 27.35-759.62
small lesions 23 | 2328640821 | 10757 | 11.07-1670.97
Male lezije

in a sterile plastic Eppendorf tubes and frozen at -70°C.
Using teflon crusher in an iced phosphate buffer at pH
7.4, samples were homogenized with volume adapted to
weight of the tissue obtaining the final concentration of
10%. Larger debris was sedimented by centrifugation at
1400 rpm for 1 minute at -40°C. The supernatant was fro-
zen at -70°C until further analysis was performed.

The concentration of IL-6 was measured using ELISA
test (R&D Systems Inc. Minneapolis, USA) according to
the manufacturer’s instructions. The sensitivity of ELISA
test for IL-6 was from 0.7 pg/ml, and the concentration of
cytokine was analyzed in relation to the size and symp-
tomatology of periapical lesions. Statistical analysis was
performed using the Mann-Whitney Rank Sum test in the
software Sigmastat and Origin. The results were expressed
as mean =+ standard deviation. P<0.05 was considered sta-
tistically significant.

RESULTS

All tissue homogenates of periapical lesions showed signifi-
cant concentration of IL-6 cytokine. Figure 1 shows the con-
centration of IL-6 in the tissue homogenates of all samples
that were analyzed with respect to the size and symptom-
atology. In symptomatic lesions average concentration of
IL-6 was 975.51 pg/ml, while in the group of asymptomatic
lesions the average value was 212.04 pg/ml. Analysis of the
concentration showed that there was significantly higher
concentration of IL-6 in symptomatic lesions (p<0.001). In
the group of large lesions, average concentrations of IL-6
amounted to 687.14 pg/ml, while in the group of small le-
sions average value was 470.92 pg/ml. The difference was
observed but not statistically significant.

Table 2 shows the concentration of IL-6 within the
group of symptomatic and asymptomatic lesions, and
the concentration of cytokines in each of the groups were
analyzed with respect to the size. The average concentra-
tion of IL-6 in the large symptomatic lesions amounted
to 1162.40 pg/ml, while in the small symptomatic lesions
it was 759.11 pg/ml. A statistically significant difference
in the concentrations of IL-6 was not observed in the
symptomatic lesions in relation to the size. In the group
of asymptomatic lesions, statistically significant differ-
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Figure 2. IL-6 concentration in large and small lesions
Slika 2. Koncentracija IL-6 u okviru grupa velikih i malih lezija

ence in concentration of IL-6 was also not observed in
relation to the size. The average concentration of IL-6 in
large asymptomatic lesions amounted to 189.24 pg/ml,
while in small asymptomatic lesions it was 232.86 pg/ml.

Figure 2 shows the concentration of IL-6 in the groups
of large and small lesions where the statistical significance
was analyzed in relation to symptomatology. The aver-
age concentration of IL-6 in large symptomatic lesions
amounted to 1162.40 pg/ml, while in large asymptomatic
lesions it was 189.24 pg/ml. The difference was statisti-
cally significant (p<0.001). The analysis showed signifi-
cantly higher concentration in small symptomatic (759.11
pg/ml) compared to small asymptomatic lesions (232.86
pg/ml) (p<0.05).

DISCUSSION

Periapical lesions develop as a result of persistent inflam-
matory response induced by prolonged exposure of peri-
apical tissue to root canal microorganisms, causing an im-
mune reaction. In this local defense mechanism different
inflammatory mediators play a complex and central role
in the regulation of immune response. While proinflam-
matory cytokines, such as IL-1, IL-6, TNF-a, TNF-f, che-
mokines and Th1 cytokines, promote inflammation in the
periapical tissues and activate osteoclastic bone resorption
[10,11], the role of antiinflammatory cytokines is impor-
tant for suppression of inflammatory processes and repair
processes within the periapical lesions [2, 3, 12].

In the early inflammatory cascade IL-1 and TNF-a in-
duce production of IL-6.IL-6 has many molecular forms,
and each molecule has a different function if secreted
by various cells in different situations. The finding that
polymorphonuclear cells in the periapical tissues produce
IL-6, which was specified by the Euler et al. [13], suggest
that IL-6 can contribute to the tissue injury at the site of
inflammation. IL-6 is an integral mediator of the acute
phase response to injury and infection that stimulate ex-
pression of acute phase protein [14]. Examination of vari-
ous cytokines, such as TNF-q, IL-6, IL-3, GM-CSE IL-11,
IL-17,1IL-18, in human and animal models have demon-
strated their potential role in the pathogenesis of osteo-

lytic diseases [2, 15]. It has been shown that inflamma-
tory cytokines IL-6 and TNF-a have the capacity to trigger
osteoclastic bone resorption and their role can express
synergistically with IL-1, causing activation or osteoclast
differentiation and production, as well as secretion of
prostaglandins by numerous cell types, including fibro-
blasts and osteoblasts [2]. Several authors have published
the expression of IL-6 production in human periapical
granulomas and cysts. Results of our study showed the
presence of IL-6 in all tissue samples of periapical lesions
that is in accordance with data from the literature [9, 16].

Studies have shown that the level of IL-6 is significant-
ly increased in the infection and pain conditions. In the
study of De Jongh et al. [17] important role is attributed
to IL-6 in the pathophysiology of pain. Due to this fact,
in our study we analyzed correlation between levels of
IL-6 and symptomatology. The results of our investiga-
tions indicated statistically significant difference in IL-6
production in the symptomatic compared to asymptom-
atic lesions, while the average concentration of cytokines
was higher in the large lesions compared to small, but the
difference was not statistically significant.

The study of Gazivoda et al. [18] showed higher pro-
duction of IL-6 in symptomatic and large lesions primar-
ily emphasizing its proinflammatory aspect. However,
experiments on IL-6-deficient mice showed conflicting
results, indicating protective effect of this cytokine to
bone destruction [14]. These differences may be explained
by the fact that IL-6 has both proinflammatory and antiin-
flammatory role and its final effect depends on the target
cells and coordination with additional cytokines.

Inflammatory reaction in patients with apical peri-
odontitis is not limited to periradicular region [19]. It is
known that dental infection can have negative impact on
general health in patients with risk [20]. Blood analysis in
patients after endodontic treatment of teeth with apical
periodontitis showed the presence of bacteria that origi-
nate from root canal [21]. Spreading oral bacteria through
the bloodstream is not the only way for mediation-target-
ed effects of oral focal infections. More significant effect
on distant tissues and organs function may be induced by
certain cytokines. Although the majority of members of
the cytokine superfamily exhibits short-term effects, IL-
1, IL-6 and TNF have been shown that locally produced
within the tissues of periapical granulomas, can be car-
ried by the bloodstream to distant places. These cytokines
can cause acute phase response, which includes fever,
increased erythrocyte sedimentation rate, and change
in serum proteins synthesized by hepatocytes. Some au-
thors examined elevated levels of acute phase protein in
patients with chronic periapical granulomas. Their level
was lowered to the normal value after the surgical removal
of lesions by apicoectomy [10, 22].

CONCLUSIONS

High concentration of IL-6 in lesions with expressed
clinical symptoms, as well as in large lesions, indicate
its important pro-inflammatory activity and key role of



strong mediator responsible for the progression of lesion
and stimulation of bone resorption in the pathogenesis of
periapical lesions.
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KRATAK SADRZA)

Uvod Mreza citokina igra znacajnu ulogu u patogenezi hroni¢nih periapeksnih lezija. Cilj studije je bio da se odredi koncentracija
IL-6 u tkivnim homogenatima hronicnih periapeksnih lezija i da se proveri korelacija sa simptomatologijom i veli¢inom lezija.
Materijal i metode Ispitana su 93 uzorka hroni¢nih periapeksnih lezija dobijenih nakon ekstrakcije zuba. Uzorci lezija su podeljeni
prema simptomatologiji pacijenata na simptomatske i asimptomatske, a prema veli¢ini na velike i male. Koncentracija IL-6 je ispi-
tivana pomocu ELISA testa, a dobijene vrednosti su analizirane u odnosu na grupe.

Rezultati Statisticki znacajna razlika u koncentraciji IL-6 je uocena u grupi simptomatskih lezija u poredenju sa asimptomatskim
(p < 0,001). Analiza je pokazala i statisti¢ki znac¢ajno vec¢u koncentraciju u velikim simptomatskim lezijama u odnosu na velike
asimptomatske (p < 0,001) i u malim simptomatskim lezijama u odnosu na male asimptomatske (p < 0,05). Zapazena je i povecana
produkciju IL-6 u velikim lezijama u odnosu na male, medutim, razlika nije bila statisticki znacajna.

Zakljucak Veca koncentracija IL-6 u lezijama sa izrazenim klini¢kim simptomima kao i velikim lezijama ukazuje na njegovu vaznu

ulogu u progresiji periapeksnih lezija i kostane resorpcije.
Kljuéne reci: periapeksne lezije; citokini; IL-6

uvoD

Periapeksne lezije su inflamatorna oboljenja koja nastaju kao
rezultat imunog odgovora na kontinuiranu antigenu stimulaciju
iz kanala korena. Njihov razvoj i progresija u hroni¢ne lezije sa
posledi¢nim gubitkom kosti nastaju kao rezultat nemoguc¢nosti
mehanizama odbrane domacina da ukloni infekciju [1]. Tkivo
hroni¢nih periapeksnih lezija predstavlja inflamirano granula-
ciono tkivo infiltrisano razli¢itim inflamatornim ¢elijama koje
produkuju brojne medijatore. Mreza citokina ima znac¢ajnu
ulogu u regulisanju nespecifi¢nih i specifi¢nih imunih odgo-
vora. Mnoge studije su dokazale produkciju razlicitih citokina
u periapeksnim lezijama [2, 3].

Interleukin 6 (IL-6) je citokin koji uti¢e na antigen-specifi¢ne
imune odgovore i inflamatorne reakcije i ima ulogu i proinfla-
matornog i antiinflamatornog citokina [4]. IL-6 je i ,miokin"
citokin produkovan u misi¢ima u odgovoru na misi¢nu kontrak-
ciju. Znacajno se povecava vezbanjem, a prethodi i pojavi drugih
citokina u cirkulaciji. IL-6 je dokazan u humanim periapeksnim
lezijama [5] i u inflamiranim marginalnim parodontalnim tkivi-
ma [6]. Podaci iz literature govore da je IL-6 multifunkcionalni
citokin koga produkuje nekoliko tipova imunih ¢elija — monociti,
maktofagi, Th-2 limfociti, aktivirane B ¢elije i polimorfonuklear-
ne Celije [7]. Produkcija IL-6 se odvija pod uticajem IL-1, TNF-a i
INF-y, medutim, on istovremeno regulise sekreciju IL-1 i suprot-
stavlja se nekim njegovim efektima. IL-6 sekretuju i osteoblasti
prilikom stimulisanja osteoklastne formacije. IL-6 stimulige for-
miranje osteoklastnih prekursora i povecava broj osteoklasta in
vivo, dovode¢i do sistemskog pojacanja kostane resorpcije [8].
Zajedno sa TNF-a i IL-1, pripada grupi glavnih proinflamatornih
citokina. Brojni podaci pokazuju da IL-6 poseduje i antiinfla-
matorne aktivnosti. Uloga IL-6 kao antiinflamatornog citokina
posreduje kroz inhibitorne efekte TNF-aiIL-1 [9].

Cilj ove studije je bio da se odredi koncentracija IL-6 u ho-
mogenatima tkiva periapeksnih lezija i da se proveri korelacija
sa simptomatologijom i veli¢cinom lezija.

MATERIJAL | METODE

U istrazivanje su bila ukljuc¢ena 93 pacijenta Klinike za stoma-
tologiju Medicinskog fakulteta u Ni$u kod kojih je klini¢ckim i
radiografskim metodama postavljena dijagnoza hroni¢ne pe-
riapeksne lezije. Studija je odobrena od strane Etickog odbora
Medicinskog fakulteta u Ni$u (br. 01-2066-5). Periapeksne lezije
analizirane u studiji uzimane su sa korenova zuba koji su zbog
nemogucnosti le¢enja indikovani za ekstrakciju. Od svakog
pacijenta su uzimani anamnesticki podaci o toku i trajanju
oboljenja, simptomatologiji, uzimanju lekova, a inspekcijom i
palpacijom je utvrdeno eventualno postojanje lokalnog otoka ili
otoka limfnih 7lezda. Pored prisustva periapeksne lezije, uslov
za ukljucenje pacijenata u studiju je bio da ne boluju od akutnih
ili hroni¢nih oboljenja koja dovode do stanja imunodeficijencije
i da u prethodna dva meseca nisu uzimali antibiotsku i antiin-
flamatornu terapiju. U istraZivanje su uklju¢ivane periapeksne
lezije onih zuba koji nisu pokazivali umeren ili ozbiljan oblik
marginalnog parodontitisa.

Ispitivane lezije su prema subjektivnim simptomima pacije-
nata bile podeljene u dve grupe - simptomatske i asimptomatske
lezije. Klinicki su se simptomatske lezije karakterisale otokom,
bolom, nelagodnos$¢u pri zvakanju ili osetljivos¢u na perkusiju
i palpaciju, dok asimptomatske lezije nisu pokazivale znake ili
simptome akutnih periapeksnih oboljenja u vreme studije. Peri-
apeksne lezije su merene milimetarskim lenjirom i u odnosu na
veli¢inu podeljene u dve grupe: male (< 5 mm) i velike (> 6mm)
(Tabela 1). S obzirom na to da periapeksne lezije obuhvataju
reaktivno tkivo koje se sastoji uglavnom od granulomatoznog
inflamatornog tkiva koje zamenjuje normalnu kost, nije posto-
jao pravi tkivni ekvivalent koji bi sluzio kao negativna kontrola.

Pre davanja lokalnog anestetika, zubi, gingiva i sluzokoza oko
zuba su ocisceni 0,12% hlorheksidinom, a pacijent je ispirao
usta 0,12% hlorheksidinom 30 sekundi. Uzorci periapeksnih
lezija su odmah po ekstrakeiji sterilnim skalpelom odstranjeni
sa vrha korena zuba, isprani u sterilnom fizioloskom rastvoru,



prosuseni na sterilnoj vati, stavljeni u sterilnu plasti¢nu epen-
dorf epruvetu i zamrzavani na -70°C. Homogenizacija je vrSena
teflonskim tu¢kom u ledenom fosfatnom puferu pH 7,4 ¢ija je
zapremina prilagodena teZini tkiva, tako da finalna koncentra-
cija homogenata iznosi 10%. Krupniji detritus je sedimentiran
centrifugiranjem na 1400 obrtaja tokom 1 minuta na -4°C. Su-
pernatant je nakon toga smrznut na -70°C do izvodenja odgo-
varajucih biohemijskih analiza.

Koncentracija IL-6 je odredivana ELISA testom (R&D Systems
Inc. Minneapolis, USA) prema uputstvu proizvodaca. Senzitivnost
ELISA testa za IL-6 je iznosila od 0,7 pg/ml, a koncentracija je
analizirana u odnosu na simptomatologiju i veli¢inu lezije. Sta-
tisticka analiza je uradena pomo¢u Mann-Whitney Rank Sum
testa kori¢enjem programa Sigmastat i Origin. Rezultati su izra-
zeni kao srednje vrednosti + standardna devijacija. Statisticki
znacajnim razlikama su smatrane one koje su bile pri p < 0,05.

REZULTATI

Ispitivanje koncentracije IL-6 u homogenatima uzoraka tkiva
periapeksnih lezija je pokazalo znacajnu koncentraciju citoki-
na u svim uzorcima. Na Slici 1 prikazana je koncentracija IL-6
u homogenatima tkiva svih uzoraka, analiziranim u odnosu na
simptomatologiju i veli¢inu. U grupi simptomatskih lezija pro-
se¢na koncentracija IL-6 je iznosila 975,51 pg/ml, dok je u grupi
asimptomatskih lezija prose¢na vrednost bila 212,04 pg/ml. Ana-
lizom koncentracija ustanovljeno je da postoji statisticki znacajno
vec¢a koncentracija IL-6 u simptomatskim lezijama (p < 0,001). U
grupi velikih lezija prose¢na koncentracija IL-6 je iznosila 687,14
pg/ml, dok je u grupi malih lezija prose¢na vrednost bila 470,92
pg/ml. Razlika je postojala, ali nije bila statisticki znacajna.

U Tabeli 2 prikazane su vrednosti koncentracije IL-6 u
okviru grupa simptomatskih i asimptomatskih lezija, a kon-
centracija citokina je u svakoj od grupa analizirana u odnosu
na veli¢inu. Prose¢na koncentracija IL-6 u simptomatskim veli-
kim lezijama je iznosila 1162,40 pg/ml, dok je u simptomatskim
malim lezijama koncentracija IL-6 iznosila 759,11 pg/ml. Nije
zapaZzena statisticki znacajna razlika u koncentracijama IL-6 u
grupi simptomatskih lezija u odnosu na veli¢inu. U grupi asimp-
tomatskih lezija, takode, nije ustanovljena statisticki znacajna
koncentracija u odnosu na veli¢inu. Prose¢na koncentracija IL-6
kod asimptomatskih velikih lezija je iznosila 189,24 pg/ml, dok
je kod asimptomatskih malih lezija iznosila 232,86 pg/ml.

Na Slici 2 prikazana je koncentracija IL-6 u okviru grupa
velikih i malih lezija, gde je statisticka znacajnost analizirana u
odnosu na simptomatologiju. Prose¢na koncentracija IL-6 kod
velikih simptomatskih lezija je iznosila 1162,40 pg/ml, dok je
kod velikih asimptomatskih iznosila 189,24 pg/ml. Ustanovljena
razlika je bila statisti¢ki znacajna (p < 0,001). Analiza je pokaza-
la i statisticki znacajno ve¢u koncentraciju u malim simptomat-
skim lezijama (759,11 pg/ml) u odnosu na male asimptomatske
(232,86 pg/ml) (p < 0,05).

DISKUSIJA
Periapeksne lezije nastaju kao rezultat perzistentnog inflama-

tornog odgovora indukovanog prolongiranom izlozenosc¢u pe-
riapeksnih tkiva mikroorganizmima kanala korena, $to izaziva
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imunolosku reakciju. U ovom lokalnom mehanizmu odbrane
razli¢iti inflamatorni medijatori igraju sloZenu i centralnu
ulogu u regulisanju imunog odgovora. Dok proinflamatorni
citokini, kao $to su IL-1, IL-6, TNF-a, TNF-, hemokini i Th1
citokini, propagiraju inflamaciju u periapeksnim tkivima i ak-
tiviraju osteoklastnu ko$tanu resorpciju [10, 11], uloga antiin-
flamatornih citokina je vazna za supresiju inflamatornih pro-
cesa i procese zarastanja unutar periapeksnih lezija 2, 3, 12].

U ranoj inflamatornoj kaskadi stvaranje IL-6 indukuju IL-1 i
TNF-a.IL-6 ima mnoge molekularne forme i svaki molekul ima
drugaciju funkciju kada ga sekretuju razli¢ite Celije u razli¢itim
situacijama. Nalaz da polimorfonuklearne celije u periapeksnim
tkivima produkuju IL-6, $to je navedeno od strane Eulera i sa-
radnika [13], ukazuje da IL-6 moze doprineti tkivnoj povredi
na mestu inflamacije. IL-6 predstavlja integralni medijator u
akutnoj fazi odgovora na povredu i infekciju kada stimulise
ekspresiju proteina akutne faze [14]. Ispitivanje razli¢itih ci-
tokina, kao $to su TNF-a, IL-6, IL-3, GM-CSE IL-11, IL-17, IL-
18, na humanim i animalnim modelima pokazala su njihovu
potencijalnu ulogu u patogenezi osteoliti¢kih oboljenja [2, 15].
Dokazano je da inflamatorni citokini IL-6 i TNF-a imaju kapa-
citet da aktiviraju osteoklastnu kostanu resorpciju, a svoju ulogu
mogu da ostvaruju sinergisticki sa IL-1, izazivaju¢i aktivaciju
ili diferencijaciju osteoklasta i produkciju, odnosno sekreciju
prostaglandina od strane brojnih ¢elijskih tipova, uklju¢ujuéi fi-
broblaste i osteoblaste [2]. ViSe autora je objavilo ekspresiju IL-6
u humanim periapeksnim granulomima i cistama. Rezultati ove
studije su dokazali prisustvo IL-6 u svim tkivnim uzorcima pe-
riapeksnih lezija, $to je u skladu sa podacima iz literature [9, 16].

Istrazivanja su pokazala da je nivo IL-6 znacajno povecan
kod infekcija i bolnih stanja. U studiji De Jongh i saradnika
[17] vazna uloga je pripisana IL-6 u patofiziologiji bola. Zbog
te ¢injenice, u ovoj studiji je analizirana korelacija izmedu nivoa
IL-6 i simptomatologije. Rezultati ovog istrazivanja su ukazali
na statisticki znacajno vecu produkeiju IL-6 u simptomatskim
lezijama u odnosu na asimptomatske, dok je prose¢na koncen-
tracija ovog citokina bila vec¢a u velikim lezijama u odnosu na
male, ali ova razlika nije bila statisticki znacajna.

U istrazivanju Gazivode i saradnika [18] uocena je jaca pro-
dukcija IL-6 u simptomatskim i velikim lezijama, naglasavajuci
pre svega njegov proinflamatorni aspekt u ovom oboljenju. Me-
dutim, eksperimenti na IL-6 deficitnom misu pokazuju suprotne
rezultate, ukazujuci na efekat zastite ovog citokina od kostane
destrukcije [14]. Ove razlike mogu se objasniti ¢injenicom da IL-6
poseduje i proinflamatorne i antiinflamatorne osobine i da njegov
krajnji efekat zavisi od ciljnih ¢elija i sadejstva drugih citokina.

Inflamatorne reakcije kod pacijenata sa apeksnim paro-
dontitima nisu ograni¢ene samo na periradiksnu regiju [19].
Poznato je da dentalne infekcije mogu imati negativni uticaj
na opéte zdravlje kod pacijenata sa rizikom [20]. Analiza krvi
pacijenata nakon endodontske terapije zuba sa apeksnim pa-
rodontitima je pokazala prisustvo bakterija za koje je dokazano
da vode poreklo iz kanala korena [21]. Sirenje oralnih bakte-
rija putem krvotoka nije jedini put za posredovanje u ciljanim
efektima oralnih fokalnih infekcija. Mnogo znadajniji uticaj na
funkciju udaljenih tkiva i organa moze biti izazvan pojedinim
citokinima. lako ve¢ina ¢lanova superfamilije citokina ispoljava
kratkotrajne efekte, IL-1, IL-6 i TNF su pokazali da, lokalno
produkovani unutar tkiva periapeksnih granuloma, mogu biti
no$eni putem krvotoka do udaljenih mesta. Ovi citokini mogu
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da izazovu akutnu fazu odgovora koji podrazumeva povisenu
telesnu temperaturu, pove¢anu sedimentaciju eritrocita i pro-
menu u serumskim proteinima sintetisanih od strane hepato-
cita. Pojedini autori su pratili pove¢ane nivoe proteina akutne
faze kod pacijenata sa hroni¢nim periapeksnim granulomima.
Njihov nivo je sniZen na normalne vrednosti nakon hirurskog
uklanjanja lezije apikotomijom [10, 22].

ZAKLJUCAK

Veca koncentracija IL-6 u lezijama sa izrazenim klinickim
simptomima, kao i velikim lezijama, ukazuje na njegovu vaznu
proinflamatornu aktivnost i klju¢nu ulogu snaznog medijatora
koji je odgovoran za progresiju lezije i stimulaciju kostane re-
sorpcije u patogenezi periapeksnih lezija.
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SUMMARY

Introduction Caries and orthodontic anomalies in school-age children lead to disturbed aesthetics, oral functions
(chewing, swallowing, and speech), predisposition to trauma and the onset of periodontal diseases.

The aim was to assess dental health and frequency of orthodontic anomalies in children aged 8-9 years in the munici-
pality of Foca.

Methods The research was conducted in the primary school Sveti Sava in Foca, where the total of 112 children age 8-9
years were examined. An informed consent was obtained from parents and school director for each student. Dental
examination was performed using standard dental method, a mirror and a probe under artificial lighting. Children
received instructions on proper nutrition, oral hygiene, tooth protection and elimination of bad habits.

Results Among 112 examined boys and girls of selected ages, very high person caries index (PCl) was found
(78.57%). A total of 548 caries affected teeth were found (boys 331 (24.62%), girls 217 (16.14%) (p <0.05)).
Fifty-nine children had caries lesions on permanent teeth (boys 39 (2.9%), girls 20 (1.5%) (p <0.05)). Sag-
ital abnormalities of the bite were present in 39 (34.82%) children, while 38 (33.92%) anomalies were related
to vertical bite irregularities, 10 (8.92%) of them had open bite and 28 subjects (25%) had deep bite (p> 0.05).
Conclusion Large number of teeth was affected with caries lesions (548) in eighth-year-olds, while orthodontic anoma-
lies, mostly sagital abnormalities of bite were found in 39 subjects.

Keywords: caries; malocclusion; orthodontics; eight-year-olds

INTRODUCTION

Oral diseases and disorders have an important place in
human pathology and can negatively affect the quality of
life in children [1]. Caries and periodontitis are the most
prevalent diseases of modern age. Children are the most
commonly affected with caries lesions that have profound
effect on aesthetic and function of oro-facial region [2].
Different factors (general and local, internal and external)
are related to the emergence of caries. These are: race,
hereditary factors, individual lifespan, gender, endocrine
gland function, nutrition, microorganisms, saliva, form
and arrangement of teeth, iatrogenic factors, poor oral
hygiene and others [3]. Maloclusion is disorder of nor-
mal occlusion [4]. It has multifactorial origin (genetic and
hereditary components, irregular nutrition, teeth caries,
overdose teeth and premature loss of teeth) [5].
Orthodontic anomalies and dental caries of the two
most widespread dental diseases in children, and the fact
that they are in constant rise, indicates their mutual rela-
tion and conditionality [6]. It is known that caries lesions
and especially those on the proximal surfaces of primary
teeth have major influence on orthodontic anomalies.
In addition, any premature extraction of primary mo-

lars causes secondary anxiety [7]. Since the best time to
start orthodontic therapy is pre-puberty, the goal of our
research was to determine oral status and the presence
of malocclusion in eight-year-olds in the municipality of
Foca, and compare obtained results with those from other
parts of B & H, countries in the region, or some more
developed countries in the world.

MATERIAL AND METHODS

This study was done in the municipality of Fo¢a, where
a total of 112 children aged 8-9 years were examined
(second and third grade). The selected year is relevant
because of the period of mixed dentition, teeth shifting
and pre-puberty growth when treatment with orthodontic
mobile devices provides the best effects. The study was
conducted in 2017 in the elementary school Sveti Sava
in Foca. Dentists from the Department of Pediatric and
Preventive Dentistry with Orthodontics carried out the
examinations. Prior to the beginning of examination, par-
ents, the school director and the Ministry of Education
and Culture of Repuplika Srpska signed written consent
for participation in the study for each child. Children who
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did not have written consent from their parents were
excluded from the study. The Ethics Committee of the
Faculty of Medicine in Foca also approved the study. The
main activities during the research were: health education
of children, examination of mouth and teeth, dental card
records, group health interview with children, individual
health interview with parents and teachers on how to
maintain oral hygiene and advise parents on correct diet.

Prior to each examination, children were lectured in
the presence of teaching staff about the importance of
healthy teeth for general health, the process of caries for-
mation, the process of plaque formation, the effects of mi-
croorganisms from toothache, the importance of proper
nutrition for the health of teeth, the way to maintaining
proper oral hygiene, the importance and significance of
fluoride prophylaxis, the importance of fissure sealants,
the type of accessories necessary for the maintenance of
oral hygiene, as well as the importance of control check-
ups. The proper maintenance of oral hygiene was also
demonstrated to the students.

The examinations were carried out in classrooms un-
der daylight using dental probe and mirror. The Klein-
Palmer System (DMFT) was used to assess the prevalence
of caries. For each child the presence or absence of orth-
odontic anomalies was recorded. Based on the occlusal
relationship between the teeth of the upper and lower
jaws, the class was determined by Angle. Vertical irregu-
larities of the bite were measured using an orthodontic
millimeter liner.

For the statistical data processing, the non-parametric
test, Chi-square test, and the parametric test, t-test for
independent samples were used, at a probability level of
5% (p <0.05).

RESULTS

Clinical examination provided data on teeth status, mu-
tual interaction of dental cavities and the presence of
orthodontic anomalies. In 112 surveyed boys and girls,
40.77% of teeth were affected with caries lesions (boys
(24.62%); girls (16.14%)) (p <0.05) (Table 1]). Caries le-
sions were found in permanent teeth in 4.38% of subjects
(boys (2.9%) and girls (1.5%)) (p <0.05) (Table 2). Caries
Person Index (CPI) was very high-78.57% (boys 55.68%;
girls 34.82% (p> 0.05)).

Also, high percentage of orthodontic anomalies was
found in examined children. Sagittal abnormalities were
found in 34.82% of respondents (18.2% boys, 16.6% of
girls, (p>0.05). As per Angle classification the most com-
mon class found was class I in 65.17% of respondents
(Table 3), where 47.32% had class I with no malocclusion
while 17.85% had class I with malocclusion (p<0.05).

The most frequent irregularity of biting was the class
I1, which was registered in 26.78% of respondents. Class
I1/1 characterized by distal bite with protrusion of upper
teeth was found in 16.96% of children, while class II/2
with distal bite and upper teeth retrusion was registered
in 9.82% of children (Table 3). The lowest number of bite
irregularities was related to class III malocclusion that was

Table 1. Distribution of carious teeth in primary dentition
Tabela 1. Raspodela karijesa u mle¢noj denticiji

K (D) E (E) P (F)

Boys o o o
Detaci 331 (24.62%) 44 (327%) 21 (1.56%)

i 0,
Girls 217 (16.14%) 37 (2.75%) 24(1.78%)
Devojcice
Total o o o
Ukupno 548 (40.76%) 81(6.02%) 45 (3.34%)
P value
P vrednost p <005

D - decayed, E — extracted, F — filled tooth
K — karijes, E — izvaden, P — plombiran zub

Table 2. Distribution of carious teeth in permanent dentition
Tabela 2. Raspodela karijesa u stalnoj denticiji

k(D) E (E) P (F)
Boys . . .
Decaci 39 (2.9%) 10 (0.74%) 13 (0.9%)
oirs 20 (1.5%) 8 (0.6%) 15 (1.1%)
Devojcice : - .
Total . . )
Ukupno 59 (4.4%) 18 (1.34%) 28 (2.0%)
P value
P vrednost p <0.05

D - decayed, E — extracted, F - filled tooth
K - karijes, E — izvaden, P — plombiran zub

Table 3. Distribution of orthodontic malocclusions per Angle in
boys and girls

Tabela 3. Raspodela ortodontskih nepravilnosti po Angleu medu
decacima i devojcicama

class | classll | classll/1 | classll/2 | classlIl

I klasa Il klasa | 11I/1klasa | 11/2 klasa | 1l klasa
g?ésaci (31.3255%) (1 .1630%) (9.51;;%) 5(4.46%) | 5(4.46%)
gg'/i)jéice (33.3982%) (15.1177%) 8(7.14%) | 6(5.35%) | 4(357%)
LTJOktjrlmo (65.7137%) (26.37(:;%) (16.1996%) (9.:;;%) 9 (8.03%)
Pviednost p>005

found in 8.03% of subjects (p>0.05) (Table 3). A dento-
alveolar class III with simple inversed incisor contacts as
the most form of class IIT was registered in 6.72% children
(Figure 1).

In relation to the vertical plane, bite irregularities were
found in 33.92% of children. Open bite was present 10
(8.92%) subjects, while 28 (25%) of subjects had some
form of deep bite (p>0.05) (Figure 2) (Table 4).

DISCUSSION

In our study, high prevalence of caries was observed
among school children in the municipality of Foca.
Based on previous studies and reviewed literature, it is
known that socio-demographic factors, parents and co-
operation with dental service have an impact on children
general health. According to the obtained high values of
person caries index (PCI-78.57%), Fo¢a municipality is
among leading ones with frequent occurrence of caries
lesions. These results are in accordance with the results of



Figure 1. Simple inverted bite of incisors
Slika 1. Obrnuti preklop sekuti¢a

Figure 2. Open bite
Slika 2. Otvoreni zagrizaj

Table 4. Distribution of vertical bite irregularities in eight-year-olds
Tabela 4. Raspodela vertikalnih nepravilnosti zagrizaja medu osmo-
godisnjacima

Vertlca! |rre'gular|t|es Pl e b
in bite . N
q . . Duboki Otvoreni
Vertikalne nepravilnosti gy o
r zagrizaj zagrizaj
zagrizaja
Boys 0, 0 0
Detaci 18 (16.07%) 12(1071%) | 6(5.35%)
Girls o o o
Devoicice 20 (17.85%) 16 (14.28%) | 4 (3.57%)
Total o o o
Ukupno 38 (33.92%) 28 (25%) 10 (8.92%)
P value
P vrednost p>005

Davidovi¢ et al. [8] who found 43.5% of children with car-
ies in the area of the eastern part of B & H. Also, Kobaslija
et al. (2000) found high values of PCI (89%) in Sarajevo
municipality [9]. These findings are typical for underde-
veloped or developing countries to have high values of PCI
(87-91%) [10], compared to developed countries where
PCl is significantly lower (28.8%) [11,12].

The above results can be related to number of cari-
ous teeth in mixed dentition in some European countries
[13], where higher values of carious teeth (44.6%) were
found in school children. However, European countries
have significantly higher (55.4%) number of children with
all healthy teeth, whereas in our country only 21.4% of
children are reported with all healthy teeth. Considering
that significantly large number of eight-year-olds has high
frequency of carious and extracted then filled teeth, it is
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clear that long-term preventive programs and systematic
dental care are non-existing in our country.

Previous research in the area of Bosnia and Herze-
govina and neighboring countries [8, 9, 10] showed high
prevalence of caries of permanent teeth in schoolchildren
(45-88.35%). Our study showed significantly lower (4.1%)
frequency of caries at this age compared to previous stud-
ies, which can be explained by the fact that it was pe-
riod of early mixed dentition and only recently erupting
permanent teeth were present. But when we look at the
distribution of DMFT, we noticed significantly more cari-
ous teeth compared to filled teeth, especially in boys, with
clear indication of weaker preventive and prophylactic
measures and cooperation with dentist.

In addition, orthodontic anomalies were found in
52.67% children and that was the highest frequency found
compared to other similar research in domestic and for-
eign literature, where the percentage of these anomalies
varied from 29.42-81% [8, 14].

In our study, the most common form of malocclusion
according to Angle Classification was Class I (65.17%),
and that is consistent with the results from earlier studies
(62.9%) [14, 15,16].47.32% of subjects had normal occlu-
sion class I, which is significantly higher than in the results
of other studies (6.5-10%), while malocclusion of the class
I with crowding in the anterior teeth accounted for a to-
tal of 17.85%, that is lower than in the world population
[14]. The frequency of the class IT (26.78%) was lower in
our study compared to the results of other studies where
the percentage of these anomalies was significantly higher
(58-65%) [17, 18]. This could be explained by the lower
prevalence of bad habits and successful application of pre-
ventive and interceptive orthodontic measures in the pe-
riod of deciduous dentition. Also, results showed that II/1
was more pronounced in relation to the class II/2, which is
in line with previously published studies where class II/1
(35%) was more prevalent than the class I1/2 (17%) [8].

Class III malocclusion was present in 8.03%, which is
more than in European countries (2.5%) [19]. As higher
percentage (6.72%) of this malocclusion relates to chil-
dren with simple inversion of incisors, this percentage
can be explained by poor application of interceptive and
preventive measures at an early age that has great effect
in the treatment of orthodontic anomalies [20].

Vertical bite irregularities in this study were found in a
total of 33.92% subjects. In relation to the world popula-
tion, where deep bite malocclusion is found in 30-50% of
children, in our study deep bite was found in 25%, which
is less compared to other studies [20]. Our results are
similar to the study conducted by Jovic et al. [21] that
showed bite depth is changing at intervals and bite be-
comes deeper in the period of 7-10 years. These data also
coincide with the prevalence of the class 1I/2, which is
associated with deep and distal bite. Open bite was regis-
tered in a total of 8.92% of children, which is significantly
lower compared to other studies where the prevalence of
this anomaly was considerably higher (26.7%) [22]. This
can be explained with lower incidence of bad habits in the
eighth year olds that are the main etiological factor in the
onset of open bite.
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CONCLUSION

The prevalence of orthodontic anomalies in the selected
sample of school children in the municipality of Fo¢a was
high. The most commonly registered was class II, deep
bite, anterior crowding, open bite and inverted bite of in-
cisors. The frequency of caries in the total sample (PCI)
was very high, and higher for boys than girls. In order to
preserve deciduous teeth as a protector of space and sup-
porting zone, it is necessary to introduce mandatory res-
toration of deciduous teeth before enrolling in schools, as
well as regular preventive- prophylactic and interceptive
measures in order to prevent the occurrence of serious
orthodontic problems at a later age.
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KRATAK SADRZA]

Uvod Karijes i ortodontske anomalije kod dece $kolskog uzrasta dovode do narusene estetike, poremecaja oralnih funkcija (zvakanje,
gutanje i govor), povecane sklonosti nastanku trauma i nastanku parodontalnih bolesti.

Cilj ovog rada je bio da se provere dentalno zdravlje i ucestalost ortodontskih anomalija kod dece uzrasta 8-9 godina na podrucju
opstine Foca.

Metode Istrazivanje je sprovedeno u Osnovnoj $koli ,Sveti Sava“ u Foci, gde je pregledano ukupno 112 dece uzrasta 8-9 godina.
Kod svakog ucenika za koga je postojao informativni pristanak roditelja i direktora skole obavljen je stomatoloski pregled standar-
dnom stomatoloskom metodom, ogledalom i sondom uz kori$c¢enje vestackog osvetljenja. Deca su dobila upute o pravilnoj ishrani,
higijeni, zastiti zuba i eliminaciji losih navika.

Rezultati Kod 112 pregledanih decaka i devojcica odabranih uzrasta utvrden je veoma visok karijes indeks osoba (Klo) — od 78,57%.
Ukupno je pronadeno 548 karijesom zahvacenih mle¢nih zuba (decaci 331 (24,62%); devojcice 217 (16,14%) (p < 0,05)). Kod ukupno
59 ispitanika pronaden je karijes stalnih zuba (decaci 39 (2,9%); devojéice 20 (1,5%) (p < 0,05)). Sagitalne nepravilnosti zagrizaja su
bile zastupljene kod ukupno 39 (34,82%) dece, dok se ukupno 38 (33,92%) anomalija odnosilo na vertikalne nepravilnosti zagrizaja,
pri ¢emu je 10 (8,92%) ispitanika imalo otvoren zagrizaj, a 28 ispitanika (25%) dubok zagrizaj (p > 0,05).

Zakljuc¢ak Kod osmogodisnjaka je pronaden veliki broj karijesom zahvacenih mle¢nih zuba (548) i velika zastupljenost ortodontskih

anomalija, od kojih su najzastupljenije sagitalne nepravilnosti zagrizaja, koje su pronadene kod 39 ispitanika.

Kljucne reci: karijes; malokluzije; zub

uvoD

Oralne bolesti i poremecaji oralnog zdravlja imaju vazno me-
sto u humanoj patologiji i mogu negativno uticati na kvalitet
zivota deteta [1]. Karijes i parodontopatija su najrasprostra-
njenije bolesti savremenog doba. Problem karijesa je u tome
$to najcesce oboljevaju deca i ujedno je jedno od najceséih
infektivnih multifaktorskih oboljenja detinjstva, koje utice
na estetske i funkcionalne karakteristike [2]. Veliki broj op-
$tih i lokalnih, unutra$njih i spolja$njih faktora se dovodi u
vezu sa nastankom karijesa. Op$ti i lokalni faktori su: rasa,
nasledni ¢inioci, Zivotno doba pojedinca, pol, funkcija endo-
krinih Zlezda, ishrana, mikroorganizmi, pljuvacka, oblik i ras-
pored zuba, jatrogeni faktori, lo$a oralna higijena i drugi [3].
Malokluzija predstavlja stanje poremecaja normalne okluzije
(zagrizaja) kod pacijenta [4]. Obi¢no imaj multifaktorsko pore-
klo (genetske i hereditarne komponente, nepravilna ishrana, ka-
rijes zuba, prekobrojni zubi i prerani gubitak mle¢nih zuba) [5].

Ortodontske anomalije i zubni karijes su dva najrasprostra-
njenija stomatoloska oboljenja dece, i ¢injenica da se nalaze u
permanentnom porastu ukazuje na njihovu uzajamnu pove-
zanost i uslovljenost [6]. Poznato je da karijes, a narocito onaj
na aproksimalnim povrsinama mle¢nih zuba, ima veliki uticaj
na stvaranje ortodontskih anomalija. Isto tako, i svaka prerana
ekstrakcija mle¢nih molara uzrok je sekundarne teskobe [7]. S
obzirom na to da je najidealnije vreme za pocetak ortodontske
terapije predpubertetski uzrast, cilj naseg istrazivanja je bio da
se utvrde oralni status i zastupljenost malokluzija kod osmogo-
di$njaka na podrucju opstine Foca, te dobijeni rezultati uporede
s onima iz drugih delova BiH, zemalja u regiji, odnosno nekih
razvijenijih drzava u svetu.

MATERIJAL | METODE

Ova studija je uradena na podrucju opstine Foca, gde je ukupno

pregledano 112 dece uzrasta 8-9 godina (drugi i tre¢i razred).
Izabrano godiste je relevantno zbog perioda mesovite denticije,
smene zuba i predpubertetskog skoka rasta, kada terapija orto-
dontskim mobilnim aparatima pruza najbolje efekte. Studija je
sprovedena u toku 2017. godine u Osnovnoj $koli ,,Sveti Sava“
u Fo¢i. Preglede su obavljali lekari sa katedre za deciju i preven-
tivnu stomatologiju sa ortodoncijom. Pre pocetka pregleda za
svako dete je postojala pismena saglasnost za ucesce u studiji od
strane roditelja, direktora Skole i Ministarstva prosvete i kulture
Republike Srpske. Deca koja nisu imala pismenu saglasnost od
strane roditelja iskljucena su iz studije. Studija je odobrena i od
strane eti¢ckog komiteta Medicinskog fakulteta u Fo¢i. Osnovne
aktivnosti u toku istrazivanja bile su: zdravstveno prosvecivanje
dece, pregled usta i zuba, evidencija u stomatoloske kartone,
grupni zdravstveni razgovor sa decom, individualni zdravstve-
ni razgovor sa roditeljima i nastavnicima o nacinu odrzava-
nja oralne higijene i savetovanje roditelja o pravilnom nacinu
ishrane.

Pre svakog pregleda deci su uz prisustvo nastavnog osoblja
odrzana predavanja o vaznosti zdravih zuba za opste zdrav-
lje, procesu nastanka karijesa, procesu nastanka plaka, dej-
stvu mikoroorganizama iz plaka na zube, vaznosti pravilne
ishrane za zdravlje zuba, na¢inu odrzavanja pravilne oralne
higijene, povezanosti zdravlja zuba i higijene usne Supljine,
vaznosti i znacaju fluor profilakse, znacaju zalivanja fisura,
vrsti pribora koji je neophodan za odrzavanje oralne higijene,
kao i znacaju kontrolnih pregleda za oralno zdravlje. U¢eni-
cima je i demonstrirano pravilno odrzavanje oralne higijene.
Pregledi su obavljeni u u¢ionicama $kola, pri dnevnom
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osvetljenju uz koris¢enje stomatoloske sonde i ogledalca.
Za procenu rasprostranjenosti karijesa kori$cen je Klajn-
Palmerov sistem (KEP). Kod svakog deteta utvrdeno je
prisustvo ili odsustvo ortodontskih anomalija. Na osno-
vu okluzalnog odnosa zuba gornje i donje vilice odrediva-
na je klasa po Angleu. Vertikalne nepravilnosti zagrizaja
su merene pomocu ortodontskog milimetarskog linijara.
Za statisticku obradu podataka kori$¢en je neprametrijski test,
Chi-square test, a od parametrijskih testova t-test nezavisnih
uzorka, na nivou verovatnoce od 5% (p < 0,05).

REZULTATI

Klinickim pregledom kod ispitanika dobijeni su podaci o stanju
zdravlja zuba (statusu zuba), medusobnom odnosu zubnih ni-
zova i prisustvu ortodontskih anomalija. Kod 112 pregledanih
decaka i devojc¢ica odabranog uzrasta u ovoj studiji ukupno je
pronadeno 40,77% karijesom zahvacenih mle¢nih zuba (decaci
(24,62%); devojcice (16,14%)) (p < 0,05) (Tabela 1). Kod uku-
pno 4,38% ispitanika pronaden je karijes stalnih zuba (decaci
(2,9%); devojcice (1,5%)) (p < 0,05)) (Tabela 2). Karijes indeks
osoba (KIo) bio je veoma visok i iznosio je 78,57% (decaci
55,68%; devojcice 34,82% (p > 0,05)).

Analizom podataka u odnosu na ortodontske anomalije
utvrdeno je da su odstupanja od normalnog zagrizaja bila za-
stupljena u visokom procentu. Sagitalne nepravilnosti zagriza-
ja utvrdene su kod ukupno 34,82% ispitanika (18,2% decaci,
16,6% devojcice, (p > 0,05). Najées¢i odnos vilica po Angleovoj
klasifikaciji kod dece u ovom uzrastu bila je I klasa, koja je re-
gistrovana kod ukupno 65,17% ispitanika (Tabela 3), normalan
odnos I klase je zabelezen kod ukupno 47,32% ispitanika, dok
se 17,85% odnosilo na iregularnosti I klase (p > 0,05).

U odnosu na ovu klasifikaciju, najée$¢a nepravilnost zagri-
zaja je II klasa, koja je registrovana kod ukupno 26,78% ispi-
tanika. II/1 klasa, koja se karakteri$e distalnim zagriZajem sa
protruzijom zuba, bila je zastupljena kod ukupno 16,96% dece,
dok je II/2 klasa sa distalnim zagriZajem i retruzijom zuba re-
gistrovana kod 9,82 (Tabela 3). U odnosu na sigitalnu ravan
najmanji broj nepravilnosti zagrizaja odnosio se na malokluziju
11T klase, koja je pronadena kod ukupno 8,03% ispitanika (p >
0,05) (Tabela 3). Jednostavan obrnut preklop sekuti¢a (Slika 1)
kao dentoalveolarni oblik trece klase je bio najizrazenija nepra-
vilnost i registrovan je kod ukupno 6,72% dece.

U odnosu na vertikalnu ravan, nepravilnosti zagrizaja su
utvrdene kod ukupno 33,92% anomalija. Otvoren zagrizaj (Sli-
ka 2) bio je zastupljen kod ukupno 10 (8,92%) ispitanika, dok
je kod 28 (25%) ispitanika registrovan neki od oblika dubokog
preklopa sekutica (p > 0,05) (Tabela 4).

DISKUSIJA

U ovoj studiji uocena je visoka prevalenca karijesa kod $kolske
dece na podruéju opstine Foca. Na osnovu dosadasnjih studija
i pregledane literature poznato je da sociodemografski faktori,
informisanost roditelja i saradnja sa stomatoloskom sluzbom
imaju uticaja na opste zdravlje deteta. Kada se uzmu u obzir
rezultati istraZivanja iz ove studije, ¢ini se da je podrucje opstine
Foca po ucestalosti pojave karijesa, prema dobijenim vrednosti-

ma karijes indeks osoba (Kio), 78,57%, medu vode¢im. Ovako
visoke vrednosti karijes indeks osoba su u skladu sa rezultatima
Davidovica i saradnika, koji su na podrucju isto¢nog dela BiH
pronasli ukupno 43,5% dece sa karijesom [8]. Takode, Kobaslija
i saradnici su na podrudju opstine Sarajevo (2000) nasli visoke
(89%) vrednosti za (Kio) [9]. Navedeni rezultati su karakteri-
sti¢ni za nerazvijene ili zemlje u razvoju, gde su ove vrednosti
vrlo visoke (87-91%) [10], dok su vrednosti Kio u razvijenim
zemljama znatno nize (28,8%) [11,12].

Ipak, rezultati koji se odnose na karijes u mesovitoj denticiji
mogu da se uporede i sa nekim evropskim zemljama [13], gde
su takode pronadene vece (44,6%) vrednosti karijesa mle¢nih
zuba kod $kolske dece. Ali u odnosu na nasu studiju, evrop-
ske zemlje imaju znatno vecu (55,4%) zastupljenost dece sa
svim zdravim zubima, $to na nasim podrucjima nije slucaj, a
to pokazuje procenat od 21,4% dece sa svim zdravim zubima.
Uzimajudi u obzir da znatno veci broj osmogodi$njaka ima
visoku ucestalost karijesnih i ekstrahovanih mle¢nih zuba u
odnosu na plombirane, jasno govori o problemu dugoro¢nih
preventivnih programa i sistematske stomatoloske zastite.

Dosadasnja istrazivanja na podrucju Bosne i Hercegovine
i susednih zemalja [8/10] pokazuju visoku (45-88,35%) pre-
valencu karijesa na stalnim zubima kod $kolske dece. Nasa
istrazivanja pokazuju znatno manju (4,1%) ucestalost karijesa
u ovom uzrastu u odnosu na dosadasnje studije, $to se moze
objasniti ¢injenicom da je to period rane me$ovite denticije i
da se radi o tek nedavno izniklim stalnim zubima. Ali kada
se pogleda distribucija KEP, zapazamo znatno vise karijesnih
zuba u odnosu na plombirane, narocito kod decaka, $to je jasan
pokazatelj slabijih preventivno- profilaktickih mera i saradnje
sa stomatologom.

U odnosu na ortodontske nepravilnosti u toku ove studije
pronadeno je ukupno 52,67% ortodontskih anomalija, $to odgo-
vara najce$ce dobijenim rezultatima u toku ranije sprovedenih
istrazivanja u domacoj i stranoj literaturi, gde procenat ovih
anomalija varira od 29,42 do 81% [8, 14].

U ovoj studiji najzastupljeniji oblik malokluzija prema An-
gleovoj klasifikaciji bila je klasa I (65,17%), $to je u skladu sa
rezultatima iz ranijih studija (62,9%) [14, 15, 16]. U odnosu
na ovu klasu, 47,32% ispitanika je imalo normalnu okluziju I
klase, $to je znatno vise u odnosu na rezultate iz drugih studija
(6,5-10%), dok se na nepravilnost I klase sa teskobom u fron-
tu odnosilo ukupno 17,85%, $to je niZe u odnosu na svetsku
populaciju [14].

Utestalost IT klase (26,78%) niZa je u odnosu na rezulta-
te drugih studija gde je procenat ovih anomalija znatno visi
(58-65%) [17, 18], $to se mozZe objasniti slabijom zastuplje-
nosc¢u losih navika i uspesnom primenom preventivnih mera
i mera interceptivne ortodoncije u periodu mle¢ne denticije.
U odnosu na ovu malokluziju dobijeni rezultati pokazuju da
je zastupljenija II/1 u odnosu na II/2 klasu, $to je u skladu sa
ranije objavljenim istrazivanjima u kojima je klasa I1/1 (35%)
bila zastupljenija u odnosu na I1/2 klasu (17%) [8].

Malokluzije I1T klase su bile zastupljenje (8,03%), $to je vise
u odnosu na istrazivanja iz evropskih zemalja (2,5%) [19]. S
obzirom na ¢injenicu da se veéi procenat (6,72%) ove malo-
kluzije odnosi na decu sa jednostavnim obrnutim preklopom
sekutica, ovoliki procenat moze da se objasni slabom primenom
interceptivnih i preventivnih mera u prevenciji navedenih ne-



pravilnosti koje u ranom uzrastu imaju veliki efekat u terapiji
ortodontskih anomalija [20].

Vertikalne nepravilnosti zagrizaja u ovoj studiji su bile za-
stupljene kod ukupno 33,92% ispitanika. U odnosu na svetsku
populaciju, gde se smanjena dubina preklopa sekuti¢a krece oko
30-50%, u ovoj studiji dubok zagrizaj je pronaden kod ukupno
25% ispitanika, $to je manje u odnosu na druga istrazivanja
[20], ali se ujedno poklapa sa studijom koju su sproveli Jovi¢ i
autori [21], koja pokazuje da se dubina preklopa menja u inter-
valima i da se u periodu od 7. do 10. godine povecava dubina
preklopa. Ovi podaci se poklapaju i sa prevalencom II klase,
koja je povezana sa dubokim preklopom sekutica i distalnim
zagrizajem. Otvoren zagrizaj je registrovan kod ukupno 8,92%
dece, §to je znatno manje u odnosu na istrazivanja drugih autora
gde je prevalenca ove anomalije znatno zastupljenija (26,7%)
[22]. Ovi rezultati se mogu objasniti manjom ucestalo$¢u losih
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navika kod osmogodis$njaka kao glavnog etioloskog faktora u
nastanku otvorenog zagrizaja.

ZAKLYUCAK

Prevalenca ortodontskih anomalija u odabranom uzorku $kol-
ske dece na podrucju opstine Foca je bila visoka. Najcesce su
registrovane II klasa, zatim dubok zagrizaj, teskoba u frontu,
otvoren zagrizaj i obrnut preklop sekuti¢a. Frekvenca karijesa
u ukupnom uzorku (KIo) bila je veoma visoka i to ¢esc¢e kod
decaka u odnosu na devojcice. Radi o¢uvanja mle¢nih zuba kao
¢uvara prostora i potporene zone potrebno je uvesti obavezno
saniranje mle¢nih zuba pre upisa u $kole, kao i redovne pre-
ventivno- profilakticke i interceptivne mere u cilju sprecavanja
nastanka ozbiljnijih ortodontskih problema u kasnijem uzrastu.
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SUMMARY

Introduction Removable partial denture (RPD) is common treatment option for unilateral partially edentulous patients
not indicated for implant therapy. Unilateral complex partial denture (UCPD) could be an alternative approach to RPD
treatment, but there is lack of evidence about UCPD treatment outcomes during the long-term clinical performance.
The aim of this this study was to use periodontal, prosthodontic and participant satisfaction measures to evaluate the
long-term clinical performance of UCPD.

Material and methods This 5 year follow-up clinical study evaluated pocket probing depth (PPD) and vertical clinical
attachment loss (CAL-V) of direct abutment (DA), indirect abutment (IA) and control teeth (CT). Also complications
and failures of UCPD were analysed using questionnaire of participant satisfaction with UCPD (stability, comfort and
manipulation).

Results Evaluation of data showed that CAL-V and PPD significantly increased over time for DA, IA and CT (p<0.0001),
but the tooth function (DA, IA and CT) did not significantly influence changes in PPD and CAL-V. The fracture of one
abutment tooth and increase of the number of artificial teeth deformations (p=0.039) were observed after 5 years.
Participant satisfaction with denture after 1 year and 5 years vs. 7 days was significantly improved.

Conclusion Despite limitations of this clinical study and assuming regular oral maintenance with proper indication,
UCPD might be considered as good treatment option for Kennedy Il rehabilitation in patients not indicated for implant
therapy or who cannot tolerate extensive RPD design.

Keywords: denture complications and failures; periodontal parameters; participants’ satisfaction; unilateral complex

partial denture

INTRODUCTION

Oral rehabilitation of unilaterally shortened dental arch
includes removable, fixed and implant borne restora-
tions [1, 2, 3]. Removable partial denture (RPD) is still
common treatment option for unilateral partially eden-
tulous patients who can’t be candidates for an implant
treatment due to various reasons including lack of bone
support with anatomical limitations such as position of
macxillary sinus, inferior alveolar nerve and health condi-
tion. Evidence has shown satisfactory clinical results with
clasp-retained RPDs concerning survival and extraction
rate of abutment teeth [4, 5], but aesthetic outcomes for
clasp-retained RPDs in comparison to precision attach-
ment retained RPDs were low [6]. To enable proper assess-
ment of the oral needs and treatment demands of dental
patients with adequate prediction of therapeutic inter-
ventions outcomes, it is important to recognize patients’
self-perception of quality of life in terms of oral-health.
Namely, the presence of denture plate as a part of RPD
might cause the so-called foreign body sensation and nau-
sea whereas clasps often do not meet patients aesthetic
and comfort needs [7, 8]. To overcome those problems,

unilateral complex partial denture (UCPD) without den-
ture palate retained with latch type of attachment could be
an optional treatment for unilaterally partially edentulous
patients (Kennedy class II). However, the use of UCPD in
dental practice might be a controversial subject, having in
mind possibility of overloading abutment teeth and lack
of major connector with contributing factor in denture
retention. Hence, to date there have been few clinical re-
ports concerning UCPD, while the actual impact of UCPD
on oral health is not clarified yet.

The aim of this study was to use periodontal, prosth-
odontic and participant satisfaction measures to evaluate
the long-term clinical performance of UCPD with a snap
in latch attachment.

MATERIAL AND METHODS
Participants
This study design and data collection methods were ap-

proved by the Ethics Committee of the School of Den-
tal Medicine, University of Belgrade, Serbia (No: 36/26).
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Fourteen participants provided informed consent forms
in accordance with the World Medical Association Decla-
ration of Helsinki, and participated in the study (10 men
and 4 women; age range: 57 to 68 years). The predefined
inclusion criteria were: participants were maxillary unilat-
erally partially edentulous (Kennedy class II) with missing
second premolar and first and second molars; not indicat-
ed for implant treatment due to lack of bone and position
of maxillary sinus; refused denture with palatal plate and
therefore indicated for UCPD; and available for periodic
checkups every 6 months up to 5 years. Since 3 patients
didn’t maintain oral hygiene properly and didn't come to
the clinic for regular check-ups, they were excluded from
the study. Also, one patient refused to use his denture for
the reason of discomfort caused by the pin of latch at-
tachment. The final number of participants enrolled in
the study was 10.

Interventions

The design of UCPD considered precision attachment
retained restoration (SD snap in latch attachment, Servo-
Dental GmbH & Co. KG, Hagen, Germany) consisting of
free-end denture saddle attached to splinted 2 abutment
teeth, canine and first premolar covered with milled
crowns due to the absence of major connector. The pri-
mary part of attachment made of fully combustible plastic
was integrated in a milled crown on the abutment tooth
and casted together with crowns. The secondary compo-
nent of attachment made of titanium was adhered into
unilateral saddle and created the latch type connection
of the whole restoration.

Preprosthetic procedure included the following peri-
odontal treatment: motivation for oral hygiene; instruc-
tion in oral hygiene procedures with adequate oral hy-
giene manual; scaling, root planning and polishing.

The procedures for making UCPD included teeth
preparation, taking impression for crowns using addi-
tion polymerization silicone material (Elite HD+, Zher-
mack, Italy) and try-in phase of metal framework that
involved primary part of attachment and try-in ceramic.
The impression for unilateral metal framework of saddle
was made with the crowns placed on teeth. After casting
metal framework for free-end saddle, it was evaluated in-
traorally. The following phases included the placement of
secondary component of attachment and adhering into
metal framework. Glazed crowns and finished UCPD
with maximally extended free-end saddle were attached
together and placed in mouth. The crowns were cemented
according to standard procedures for cementing milled
crowns with attachments. The participants were instruct-
ed how to use and maintain denture and additionally edu-
cated and motivated to perform appropriate oral hygiene
protocols.

The patients were asked to visit the clinic every 6
months for regular check-ups. During the appointments
they were re-motivated to maintain oral hygiene of the
teeth and appliance.
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Outcomes

After denture insertion, during the appointments after 7
days, 1 year and 5 years, trained and calibrated external
examiners (in most cases in the presence of treatment
coordinator) measured periodontal indices, recorded
prosthetic parameters and completed the questionnaire
of participant satisfaction with UCPD during the study.

Periodontal outcomes

Teeth were classified according to their relation to the at-
tachment and free-end saddle and divided into the three
groups: direct abutment (first premolar), indirect abutment
(canine) and control teeth (same tooth on the opposing side
of the jaw). Periodontal conditions of direct abutment (DA),
indirect abutment (IA) and control teeth (CT) were evalu-
ated using pocket probing depth (PPD) and vertical clinical
attachment loss (CAL-V). The measurements of PPD and
CAL-V were conducted with graduated periodontal probe
at 6 sites per tooth (buccal, distal-buccal, mesial-buccal, lin-
gual, mesial-lingual and distal-lingual). CAL-V was mea-
sured from the crown margin.

Prosthetic Outcomes

At every recall, abutment teeth and UCPD were evaluated
for complications according to slightly modified standard
criteria for complications and failures of RPD presented
by Saito et al. [9].
1. Teeth
Fracture and/or missing teeth: yes or no
2. Attachment
Fracture and /or deformation: yes or no
3. Denture base
Fracture and /or deformation: yes or no
4. Artificial teeth
Fracture and /or deformation of acrylic veneering:
yes or no

Participants’ satisfaction

The participants were asked to complete a questionnaire re-
garding the stability, comfort and difficulties in denture ma-
nipulation based on verbal rating scale (VRS), ranging from
1 to 5 (1= completely unsatisfied; 5= completely satistied).

Statistical methods

All statistical analyses were performed using Statistical
Package for Social Science (SPSS software package, ver-
sion 18.0; SPSS Inc., Chicago, IL, USA). Mean, median,
SD and range were used for descriptive data. Category
variables were compared using Cochran test. Non-para-
metric data were analysed using Friedman and Wilcoxon
test. The mixed between-within subject ANOVA was used
to show the interaction of time and type of abutments.
Inter-group comparisons were analysed using one-way
analysis of variance (ANOVA). P value less than 0.05 was
considered statistically significant.
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RESULTS

The influence of three abutments (direct abutment, in-
direct abutment or control) on CAL-V changes during
the observation period (7 days, 1 year, 5 years) is shown
in Figure 1. The results showed that CAL-V significantly
increased over time for all observed teeth (p<0.0001),
but interaction between groups for each parameter did
not show significant difference. Inter-group comparison
did not show statistically significant differences between
abutment teeth for each time separately.

Figure 2 shows PPD changes during the evaluation
period (7 days, 1 year, 5 years) for each observed group
of teeth (direct abutment, indirect abutment or control).
PPD significantly increased in all observed groups over
time (p<0.0001), but the results did not show statistically
significant interactions between tooth function and time.
The results also showed that the tooth function (direct
abutment, indirect abutment or control) did not signifi-
cantly influence the changes in PPD for each time sepa-
rately.
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Figure 1. Abutment teeth influence on CAL-V over time
Slika 1. Uticaj zuba nosaca na CAL/V tokom vremena
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Figure 2. Abutment teeth influence on PPD over time
Slika 2. Uticaj zuba nosaca na PPD tokom vremena

The incidence of prosthetic complications and den-
ture failures are shown in Table 1. The results showed the
fracture of one abutment tooth and deformation of one
retainer after 5 years of wearing UCPD, but compared
to data after 7 days and 1 year it was without statistical
significance. On the contrary, the number of artificial
teeth deformation was significantly increased over time
(p=0,039). During the evaluation period, denture base
deformation was not identified.

Table 1. Incidence of complications and failures
Tabela 1. Ucestalost komplikacija i neuspeha

Complications and Evaluation period

failures (number) Period evaluacije

Kom.pllkacua i neuspeh After 7 days | After 1year | After5

(broj) Posle 7 dana Posle years
godinu dana Posle 5

godina

Tooth fracture 0 0 1

Prelom zuba

Retainer deformation 0 0 1

Deformacija nosaca

Denture base deformation 0 0 0

Deformacija baze proteze

Fracture of acrilic veneering 0 1 41

Prelom akrilne fasete

! — Cochran test; * - statistically significant
'— Kohranov test; * — statisti¢ki znacajno

Table 2 shows participant satisfaction with denture
stability, comfort and manipulation. The results showed
that all three parameters were significantly improved after
1 year and after 5 years period of denture wearing com-
pared to the data after 7 days of denture insertion. It is
evident that maximum score was given for denture stabil-
ity for all evaluation periods, while patients’ satisfaction
after 7 days was assigned number 3 on the scale from 1 to
5. During subsequent periods of evaluation comfort and
manipulation parameters achieved higher scores.

DISCUSSION

Despite various clinical options offered by dental im-
plants, therapy with RPD is still the most common treat-
ment option in partially edentulous patients without pos-
terior teeth [10]. Therefore, it is very important to assess
treatment outcomes with RPD considering the preserva-
tion of supporting tissues and teeth and patients’ comfort
and aesthetic demands. Based on our evidence, there have
been only few clinical studies investigating UCPD [11,12],
which is considered to be a restoration with high func-
tional and aesthetic values.

The results of our study showed that UCPD wearers
reported high scores for all 3 measured prosthetic satis-
faction parameters: stability, comfort and manipulation
during the appointments after 7 days, 1 year and 5 years.
Taking into account the lack of literature related to UCPD
and if UCPD is compared to CFPD as a restoration also
characterized by attached pontics, the result of this study
is in compliance with the evidence estimating that lack
of palatal base in CFPD gives advantages to RPD regard-



Table 2. Participant satisfaction with denture
Tabela 2. Pacijentovo zadovoljstvo protezom
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Evaluation period
Prosthetic parametres Period evaluacije p value
Proteticki After 7 days After 1year After 1 year vrednost p
parametri Posle 7 dana (min.-max.) | Posle godinu dana (min.—max.) | Posle 5 godina (min.-max.)
Md Md Md
- 7vs1y, p=0.025*2
Dby 9 (6 S6n | oo | o
p Tyvs 5yrs,p=0.564
7vs1y, p=0.007*2
Comfort 3(2-4) 5 (4-5) 5 (4-5) p=0.001*1 | 7vs 5yrs, p=0.007*
Komfor
Tyvs 5yrs p=0.317
. . 7vs1y p=0.010*2
xzz:ps:zzligan 3(2-4) 5 (4-5) 5 (4-5) p=0.002*1 | 7vs5yrs, p=0.010*
P ) Tyvs5yrs, p=0.317

Md - Median; * - statistically significant; ' — Friedman test; > - Wilcoxon test
Md — Mediana; * - statisticki znacajno; ' — Fridmanov test; ? — Vilkinsonov test

ing patient comfort and satisfaction [12]. Interestingly,
the results of the present study also showed that patients’
satisfaction with UCPD significantly increased over time.
One may speculate that the period of 7 days was not long
enough for complete patient adaptation and that was the
reason for significantly lower scores for stability, comfort
and manipulation after 7 days in comparison to the scores
after 1 and 5 years. As the time passed the patients got
used to the appliance with evident increase of the comfort
and manipulation.

The overload of abutment teeth for restorations with-
out palatal plate and attached pontics is a controversial
question. The results of the present study showed fracture
of one abutment tooth after 5 years of UCPD function.
This is in accordance with the findings of Schmitt et al.
who performed 5-year follow up study comparing unilat-
eral and bilateral dentures retained by miniaturized at-
tachment system [13]. According to their findings, in con-
trast to unilaterally retained removable dentures where
splinted abutment teeth had high survival rate, fracture
of abutment teeth was the most common complication
and cause for failure of bilateral partial dentures (with
non-splinted abutment teeth). The findings of our study
are also in accordance with the finite element method
(FEM) analyses of UCPD [14]. Namely, comparing the
UCPD and RPD through FME stress analysis, calcula-
tions showed that applied forces are within physiological
limits on splinted direct and indirect abutments of UCPD
(canine and first premolar), which behaviour was similar
to the behaviour of direct abutment of conventional RPD.

The results regarding the technical complications
showed reparable deformation of the sprue in one latch
attachment after 5 years of wearing UCPD, in contrast to
the results of Schmitt et al. [13] who reported high rate of
irreversible mechanical wear of male part of used attach-
ment after 4 years of clinical function with the need for
restoration replacement. According to these findings, latch
attachment with sprue might be more suitable for unilat-
eral free end saddle treatment in comparison to miniatur-
ized attachment system. Also, type of attachment offers
denture stability in unilateral cases and mouth safety,
since removal is not possible unless the aforementioned
button is pressed and denture is deliberately displaced. A

fracture of acrylic veneering present in our patients was
also common complication similar to findings of Schmitt
etal.[13]

Due to the fact that primary causes of denture abut-
ment teeth failures are periodontal disease and caries
[15, 16], periodontal status of abutment teeth involved
in UCPD restoration was evaluated. The results of UCPD
clinical prognosis through evaluation of periodontal sta-
tus of direct and indirect abutment teeth and control teeth
in the opposite side of the same jaw showed that PPD
and CAL-V significantly increased for all observed groups
over time. However, PPD and CAL-V values of direct abut-
ment and indirect abutment teeth were not significantly
different from control teeth that were not involved in
UCPD. Therefore, we might estimate that teeth splinting
increases load potential despite the presence of palatal
base and latch attachment providing elastic connection
between fixed and maximally extended free-end saddle.
As mentioned by Jorge et al. [17] such favorable results
could be attributed to well planned prosthetic treatment
and properly designed removable partial dentures.

It’s interesting to mention that follow-up clinical stud-
ies of RPD showed controversial findings regarding the
influence of tooth function (direct abutment, indirect
abutment or control) on periodontal attachment loss.
Contrary to findings showing that tooth function signifi-
cantly influences gingival recession and probing depth
[18, 19], Drake and Beck [20] did not find difference in
PPD between patients wearing RPDs and not wearing
RPDs. In accordance with this, Schmitt et al. [13] even
identified improvement in periodontal parameters for
abutments of unilateral denture compared to the base-
line values suggesting that restoration is reliable treatment
modality for periodontal health.

For better prediction of clinical performance of unilat-
eral complex partial denture it is necessary however to en-
rol more participants for longer evaluation time, because
the main limitation of this study was the small sample size
and therefore it might be considered as preliminary study.
Although the sample size was small, its distribution was
in accordance with previous studies [21, 22].
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CONCLUSION

Despite the limitations of this clinical study and with as-
suming regular oral hygiene maintenance with proper
indication conditions, UCPD might be good treatment
option in Kennedy II rehabilitation for patients not indi-
cated for implant therapy or who cannot tolerate extensive
RPD design. Good clinical performance indicators were
observed over time and patients reported adequate satis-
faction, comfort and suitable manipulation.
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KRATAK SADRZA)

Uvod Parcijalna skeletirana proteza (PSP) naj¢esca je terapijska opcija kod jednostrane krezubosti kada nije indikovana implantoloska
terapija. Jednostrana kompleksna parcijalna skeletirana proteza (JKPSP) predstavlja alternativu konvencionalnoj PSP, jedino $to ne
postoje evidentni podaci o uspesnosti terapije nakon duze klinicke upotrebe.

Cilj ovog rada bio je da se na osnovu analize objektivnih pokazatelja, odnosno analize periodontalnih i protetskih parametara, kao
i na osnovu subjektivnih ocena pacijenta, izvrsi provera uspesnosti JKPSP retiniranim ateCmenom tipa reze sa oprugom nakon
petogodisnjeg pracenja.

Materijal i metod Kod deset ispitanika oba pola izvrSeno je pracenje gubitka vertikalnog pripoja gingive i dubine parodontalnih
dzepova, kod primarnog retencionog zuba (PRZ), sekundarnog retencionog zuba (SRZ), koji su bili u sastavu JKPSP i kontrolnog
zuba (KZ) suprotne strane vilice. Takode, analizirani su protetske komplikacije (fraktura zuba, gubitak vestackih zuba) i zadovoljstvo
pacijenata na osnovu popunjenih upitnika, gde su oni ocenjivali stabilnost, komfor i rukovanje JKPSP.

Rezultati Nakon analize dobijnih podataka uoceno je da se vrednost dubine parodontalnih dzepova i gubitak vertikalnog pripoja
gingive kod PRZ statisticki znacajno razlikuju u odnosu na SRZ i KZ (p < 0,0001). Zabelezene protetske komplikacije u vidu frakture
retencionog zuba i deformacije vestackih akrilatnih zuba nisu bile statisticki znacajne posle pet godina pracenja. Zadovoljstvo
pacijenata JKPSP posle prve godine i posle pet godina nosenja se znacajno popravilo u odnosu na prvih sedam dana posle predaje.
Zakljucak Nezavisno od ogranicenja ove klinicke studije, uzimajuci u obzir adekvatnu indikaciju i pravilno odrzavanje higijene,
JKPSP se moze smatrati dobrom opcijom za rehabilitaciju krezubosti Kenedi Il klase kod pacijenata kod kojih nije indikovana terapija
implantatima, odnosno koji ne prihvataju prisustvo velike spojnice. Pacijenti su bili zadovoljni protezama, njihovim komforom i
lako¢om rukovanja protezama.

Kljucne redi: protetske komplikacije; periodontalni parametri; zadovoljstvo pacijenata; jednostrana kompleksna parcijalna skele-

tirana proteza

uvoD

Protetska rehabilitacija jednostrano skrac¢enog zubnog niza
podrazumeva izradu parcijalnih proteza, fiksnih nadoknada
odnosno krilnih mostova i implantatno nosenih nadoknada
[1,2,3]. Parcijalna skeletirana proteza (PSP) jo§ je uvek veoma
Cesta opcija za rehabilitaciju jednostranog skracenog zubnog
niza, pogovoto kod pacijenata koji nisu kandidati za ugradnju
implantata, bilo usled anatomskih ili ekonomskih ogranice-
nja, ili usled sistemskih bolesti. Razmatraju¢i klinicke rezul-
tate postignute kod nosilaca konvencionalnih PSP, neosporni
su zadovoljavajudi efekti koji se ticu prezivljavanja i ouvanja
retencionih zuba [4, 5]. Medutim, estetski rezultati konven-
cionalnih PSP u poredenju sa kompleksnim PSP retiniranim
preciznim veznim elementima veoma su losi [6]. Na osnovu
navedenog moze se re¢i da su pravilna procena pacijentovih
potreba i adekvatno predvidanje uspesnosti protetske terapije
od velikog znacaja kako bi se uticalo na kvalitet oralnog zdravlja
i zadovoljstvo pacijenta. U vezi sa tim, znacajno je naglasiti da
prisustvo velike spojnice PSP na nepcu uslovljava senzacije stra-
nog tela, a u ekstremnim slu¢ajevima mu¢ninu, ¢ime je umanje-
na komfornost pacijenta, dok metalne kukice ne zadovoljavaju
estetske zahteve [7, 8]. Za prevazilazenje navedenih problema
jednostrana kompleksna parcijalna skeletirana proteza (JKPSP)
bez velike spojnice retinirana ate¢menom tipa reze moze biti
uspesan terapeutski modalitet za rehabilitaciju pacijenata klase
krezubosti Kenedi II. Medutim, primena JKPSP u stomatoloskoj
praksi nije u potpunosti prihvacena, posebno kada se uzmu u

obzir mogucnosti preopterecenja retencionih zuba i nedostatka
velike spojnice i njenog ucesca u stabilizaciji proteze. Uvidom
u postojecu literaturu nisu uoceni klinicki podaci koji se ticu
uspesnosti terapije JKPSP, posebno kada se uzme u obzir njen
uticaj na oralno zdravlje pacijenta nosioca.

Cilj ovog rada bio je da se na osnovu analize objektivnih
pokazatelja, odnosno analize periodontalnih i protetskih pa-
rametara, kao i na osnovu subjektivnih ocena pacijenta, izvrsi
provera uspes$nosti JKPSP retiniranim ate¢menom tipa reze sa
oprugom nakon petogodi$njeg pracenja.

MATERIJAL | METOD
Ucesnici studije

Dizajn studije i prikupljanje podataka odobreni su od strane
Eti¢kog komiteta Stomatoloskog fakulteta Univerziteta u Beo-
gradu (Br: 36/26). Cetrnaest ucesnika studije je dalo svoj pisani
pristanak u skladu sa Helsinskom dekalaracijom za ucestvo-
vanje u studiji (10 muskaraca i Cetiri Zene, starosti od 57 do
68 godina). Definisani kriterijumi za u¢e$ée u studiji bili su i)
jednostrana krezubost u gornjoj vilici (klase Kenedi II) sa nedo-
staju¢im zubima: drugi premolar i prvi i drugi molari; ii) nemo-
gucnost ugradnje implantata usled anatomskih ili ekonomskih
ogranicenja; iii) odbijanje da nose PSP sa velikom spojnicom
preko nepca. Nakon petogodiSnjeg pracenja pacijenata, troje
nije odrzavalo odgovarajuci nivo oralne higijene i nisu postovali
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dolaske na redovne kontrole, dok je jedan pacijent odbio da nosi
JKPSP usled nekomfornosti usled prisustva ate¢mena. Konacan
broj ucesnika bio je 10.

Protetski postupci

Dizajn JKPSP podrazumevao je jednostrano slobodno sedlo, bez
prisustva velike spojnice, koji je preciznim veznim elementom
(SD snap in latch attachment, Servo-Dental GmbH & Co. KG,
Hagen, Germany) povezan sa frezovanim krunama na retenci-
onim zubima - o¢njaku i prvom premolaru. Patrica ate¢mena
napravljena od plastike bila je livena zajedno sa frezovanim
krunama koje su cementirane na retencione zube. Titanijum-
ska matrica ate¢mena bila je sastavni deo jednostranog sedla i
zajedno sa oprugom i dugmetom za stavljanje i skidanje proteze
predstavljala vezu tipa reze za celu konstrukciju. Preprotetska
priprema podrazumevala je odgovarajucu parodontalnu pripre-
mu kod nadleznog specijaliste: motivaciju za odrzavanje oralne
higijene, instrukcije o sredstvima i postupcima za odrzavanje
oralne higijene, uklanjanje mekih i ¢vrstih naslaga.

Postupci u okviru protetske rehabilitacije podrazumevali su:
preparaciju retencionih zuba, otiskivanje zuba za fiksne nado-
knade adicionim silikonom (Elite HD+, Zhermack, Italy), probu
metalne konstrukcije sa primarnim delom ate¢mena i probu
keramike. Otiskivanje za metalni deo JKPSP je obavljeno preko
kruna postavljenih na retencione zube. Slede¢i postupak podra-
zumevao je probu skeleta JKPSP, zatim postavljanje sekundar-
nog dela ate¢mena. Glazirane namenske krune su cementirane
zajedno sa postavljenom JKPSP i u istom aktu predate pacijen-
tima. Pacijenti su obuceni o nac¢inu odrzavanja oralne higijene
i dodatno motivisani kako bi postovali odgovarajuci protokol
odrzavanja higijene usled prisustva ate¢mena.

Objektivni i subjektivni pokazatelji

Nakon predaje JKPSP evaluacija objektivnih parametara je
izvr§ena posle prvih sedam dana, prve godine i pete godine.
Obuceni specijalista stomatoloske protetike je izvr$io merenja
parodontalnih parametara, evaluirao protetske parametre i
sproveo popunjavanje upitnika o subjektivnom zadovoljstvu
pacijenata JKPSP.

Parodontalni parametri

Retencioni zubi su u odnosu na polozaj prema slobodnom sedlu
i prema ate¢menu podeljeni na tri grupe: direktni retencioni
zub (prvi premolar), indirektni retencioni zub (o¢njak) i kon-
trolni zubi (zubi iste klase na suprotnoj strani vilice). Parodon-
talni parametri mereni su na direktnim retencionim zubima
(DRZ), indirektnim retencionim zubima (IRZ) i kontrolnim
zubima (KZ) i to dubinom parodontalnog dzepa (PPD) i gu-
bitkom vertikalnog pripoja gingive. Merenja pomenutih para-
metara izvr§ena su pomocu graduisane parodontalne sonde na
$est strana svakog pomenutog zuba (bukalno, disto-bukalno,
mezio-bukalno, lingvalno, mezio-lingvalno i disto-lingvalno),
dok je gubitak vertikalnog pripoja gingive meren od ivice krune.

Protetski parametri

Protetske komplikacije su sprovodene prema nesto izmenjenim
kriterijumima za komplikacije i greske kod PSP koje su pred-
lozili Saito i sar. [9].

L. Zubi
Prelom i/ili gubitak zuba: da ili ne
2. Ate¢men

Prelom i/ili deformacija: da ili ne
3. Skelet proteze
Prelom i/ili deformacija: da ili ne
4. Vestacki zubi
4 Fraktura i/ili deformacija akrilatne fasete: da ili ne

Zadovoljstvo pacijenta

Ucesnici studije su popunjavali upitnike odgovaraju¢i na
pitanja koja se ticu stabilizacije, udobnosti i potesko¢a tokom
manipulisanja JKPSP-om. Ocene su bile u rasponu od 1 do 5
na vizuelno-analognoj skali (VAS), gde je 1 znacilo potpuno
nezadovoljan, a 5 potpuno zadovoljan.

Statisticka analiza

Sve statisticke analize su izvr$ene pomocu programa SPSS (SPSS
software package, version 18.0; SPSS Inc., Chicago, IL, USA).
Srednja vrednost, medijana, standardna devijacija i raspon su
kori$¢eni za opisivanje podataka. Varijable kategorije su porede-
ne pomocu Kohranovog testa (Cochran test). Neparametrijske
analize su izvr$ene pomocu Fridman i Vilkokson testa (Fried-
man i Wilcoxon test). ANOVA je kori$¢ena da se prikaze uticaj
vremena na promene na retencionim zubima, dok je medu-
grupna komparacija izvr§ena analizom varijanse (ANOVA). Za
statisit¢ku znacajnost je uzeto da je P vrednost manja od 0,05.

REZULTATI

Na Grafikonu 1 prikazan je gubitak vertikalnog pripoja gingive
(CAL-V) na direktnom retencionom zubu (prvi premolar), indi-
rektnom retencionim zubu (o¢njak) i kontrolnim zubima (zubi
iste klase na suprotnoj strani vilice) evaluacijom nakon sedam
dana, prve i pete godine. Rezultati su pokazali da je znacajno
povecan gubitak vertikalnog pripoja gingive na svim posma-
tranim zubima (p < 0,0001), ali bez statisticki znacajne razlike.
Komparacija izmedu grupa takode nije pokazala statisticki zna-
¢ajne razlike u pojedina¢nim terminima evaluacije.

Na Grafikonu 2 prikazane su vrednosti za dubinu parodon-
talnog dzepa (PPD) u terminima evaluacije (sedam dana, prve
i pete godine) za svaku posmatranu grupu zuba (DRZ, IRZ,
KZ). Dubina parodontalnih dZepova znacajno je pove¢ana za
sve posmatrane grupe tokom vremena (p < 0,0001), ali rezultati
nisu pokazali statisti¢ki zna¢ajnu interakciju izmedu funkcije
zuba i vremena. Rezultati su takode pokazali da funkcija zuba
u odnosu na to da li je direktni, indirektni retencioni zub ili
kontrolni ne uti¢e znacajno na promene u dubini parodontalnih
dzepova terminima evaluacije.

Ucestalost protetskih komplikacija i oStecenja na protezi pri-
kazana je u Tabeli 1. Rezultati su pokazali prelom jednog direk-
tnog retencionog zuba i deformaciju jednog ate¢mena posle pet



godina no$enja JKPSP. U poredenju sa podacima nakon sedam
dana i prve godine nosenja JKPSP, ovaj rezultat nema statisticku
znacajnost. Broj ostecenja na akrilatnim zubima iz proteze zna-
¢ajno je povecan tokom vremena. Deformacija baze proteze nije
uocena ni kod jednog pacijenata uklju¢enog u studiju.

U Tabeli 2 prikazano je zadovoljstvo pacijenata protezama
koje ukljucuje stabilnost i udobnost proteze, kao i poteskoce
tokom manipulisanja JKPSP-om. Rezultati su pokazali znacajno
poboljsanje svih posmatranih parametara nakon prve i pete go-
dine no$enja proteze u poredenju sa podacima merenim sedam
dana po predaji proteze. Stabilnost proteze ocenjena je najviSom
ocenom tokom celog perioda evaluacije.

DISKUSIJA

Parcijalno krezubi pacijenti sa skra¢enim zubnim nizom najce-
$¢e se zbrinjavaju parcijalnim skeletiranim protezama i pored
razli¢itih terapijskih resenja koja su omoguc¢ena ugradnjom
dentalnih implantata [10]. S tim u vezi, od velikog je znaca-
ja uskladiti o¢uvanje potpornih tkiva (rezidualnog grebena i
retencionih zuba) sa estetskim zahtevima i komforom kod no-
silaca parcijalnih proteza. Pregledom dostupne literature, mali
broj istraZivanja pratio je JKPSP [11, 12], koja se moze smatrati
zubnom nadoknadom zadovoljavajucih estetskih i funkcional-
nih vrednosti.

Rezultati ove studije su pokazali da su nosioci JKPSP oce-
nili visokim vrednostima sva tri merena protetska parametra:
stabilnost, udobnost i na¢in manipulisanja tokom evaluacije
posle sedam dana, prve i pete godine od predaje proteze. Di-
zajn JKPSP sa odsustvom velike spojnice se moze porediti sa
krilnim mostovima, koji pokazuju izrazite prednosti u odnosu
na klasi¢nu PSP kada su u pitanju komfor i zadovoljstvo pacije-
nata [12]. Podatak da je zadovoljstvo pacijenata znac¢ajno raslo
tokom vremena moze se dovesti u vezu sa ¢injenicom da je
period od sedam dana kratak za adaptaciju pacijenata na JKPSP,
pa su stoga stabilnost, komfor i manipulacije tokom skidanja i
stavljanja proteze bili ocenjeni niZim ocenama. Kako je vreme
prolazilo, pacijenti su s lako¢om manipulisali protezom i time je
rastao komfor tokom no$enja proteze. Koliko je veliko opterece-
nje zuba nosaca nadoknada, koje u svom sastavu nemaju veliku
spojnicu a nose dodate vestacke zube, predstavlja kontrover-
zno pitanje. Rezultati ove studije ukazali su na frakturu jednog
zuba nosaca nakon pet godina nosenja JKPSP. Ovaj rezultat je
u skladu sa nalazima klinicke petogodi$nje studije Schmitta i
sar., gde su pracene jednostrane skeletirane proteze retinirane
miniatemenom i klasi¢na PSP sa dvostranim slobodnim sed-
lom [13]. Rezultati navedenih autora pokazali su znacajno ve¢u
ucestalost fraktura nesplintiranih zuba nosaca klasi¢ne PSP sa
obostranim slobodnim sedlom, nasuprot jednostranoj protezi,
gde su splintirani zubi imali duZe vreme opstanka. Prikazani
rezultati su u skladu i sa nalazima analiza opterecenja JKPSP u
studiji koja je koristila metodu kona¢nih elemenata (MKE) [14].
Na osnovu analize MKE uoceno je da je opterecenje JKPSP-om
direktnog i indirektnog retencionog zuba u fizioloskim grani-
cama. Navedeno je u saglasnosti sa optere¢enjima koje indukuje
konvencionalna PSP na retencione zube.

Rezultati koji se ti¢u tehnickih komplikacija JKPSP pokazali
su reparabilna ostecenja opruge u sastavu ate¢mena posle pet
godina noSenja proteze. Schmitta i sar. [13] pokazali su visoku
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ucestalost mehanickog tro$enja patrice, bez moguc¢nosti repa-
racije kori§¢enog miniate¢mena posle cetiri godine nosenja
proteze. U skladu sa pomenutim, ate¢men tipa reze sa opru-
gom bi mogao biti pouzdanije retenciono sredstvo u odnosu
na miniate¢men. Ovo istrazivanje je pokazalo i da ate¢men tipa
reze sa oprugom i dugmetom obezbeduje dobru stabilnost pro-
teze kod jednostranog slobodnog sedla i bezbedno koriscenje
tokom funkcija s obzirom na to da je nemoguce skinuti protezu
ukoliko se dugme ne prisne rukom odgovarju¢om silom. Nalaz
ostecenja na vestackin zubima predstavlja ucestalu komplika-
ciju u vezi sa JKPSP i dobijeni rezultat je u skladu sa studijom
Schmitt i sar. [13].

Imajuci u vidu ¢injenicu da su najces¢i razlozi gubitka re-
tencionih zuba karijes i parodontalna oboljenja [15, 16], spro-
vedeno istrazivanje je ukjucilo i pracenje parodontoloskih para-
metara. Rezultati su pokazali da su gubitak vertikalnog pripoja
gingive i dubina parodontalnih dzepova kako na DRZ i IRZ,
tako i na KZ, znacajno rasli tokom vremena. Medutim, gubitak
vertikalnog pripoja gingive i dubina parodontalnih dzepova na
DRZ i IRZ nisu se znacajno razlikovali od vrednosti na KZ koji
nisu bili u sastavu JKPSP. Stoga mozemo pretpostaviti da pove-
zivanje zuba nosaca povecava otpornost na opterecenje nezavi-
sno od prisustva velike spojnice. Ate¢men sa oprugom tipa reze
obezbeduje elasti¢nu vezu izmedu fiksnog dela i maksimalno
ekstendiranog mobilnog dela nadoknade obezbedujuci dobru
prognozu retencionim zubima i njihovim potpornim tkivima.
U skladu sa navedenim, Jorge i sar. [17] pokazali su da takvi
preduslovi treba da budu ukljuceni u planiranje i dizajn proteza
i drugih zubnih nadoknada.

Interesantno je pomenuti da su klinicke studije koje su pra-
tile klasi¢nu PSP pokazale oprecne nalaze u vezi sa uticajem
funkcije zuba (direktni nosac¢, indirektni, kontrolni zub) na gu-
bitak parodontalnog pripoja. Nasuprot nalazima koji su ukazali
na znacajan uticaj funkcije zuba na gingivalnu recesiju i dubinu
dzepova [18, 19], rezultati Drake i Beck [20] nisu pokazali ra-
zliku u parodontoloskom statusu zuba u odnosu na to da li je
nos$ena PSP ili ne. Schmitt i sar. [13] su ¢ak prikazali pobolj$anje
parodontalnih parametara zuba nosaca jednostrane proteze u
odnosu na pocetno stanje, impliciraju¢i da splintiranje zuba i
protetska rehabilitacija povoljno uti¢u na parodontalno zdravlje.

Za bolje i pouzdanije predvidanje klini¢kih performansi
JKPSP neophodno je ukljuciti ve¢i broj ispitanika tokom duzeg
vremena evaluacije, s obzirom na to da je glavno ogranicenje
ove studije mali broj uzoraka. Bez obzira na mali broj uzoraka,
distribucija rezultata je u skladu sa referentnim studijama [21,
22],1 moze ukratko prikazati uspe$nost terapije JKPSP-om.

ZAKYUCAK

Nezavisno od ogranicenja ove klinicke studije, uzimaju¢i u obzir
adekvatnu indikaciju i pravilno odrzavanje higijene, JKPSP se
moze smatrati dobrom opcijom za rehabilitaciju krezubosti Ke-
nedi II klase kod pacijenata kod kojih nije indikovana terapija
implantatima, odnosno koji ne prihvataju prisustvo velike spoj-
nice. Pacijenti su bili zadovoljni protezama, njihovim komforom
ilako¢om rukovanja.
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SUMMARY

Introduction Calcium hydroxide (CH) is a medicament widely used in endodontic treatment due to its antibacterial,
regenerative and biocompatible properties. Studies have shown that remaining CH on root canal walls and dentinal
tubules can compromise sealer penetration, leading to its weak adhesion, volume change and, consequently, apical
leakage.

The aim of this study was to compare the efficacy of four different techniques in removing calcium hydroxide from
the root canal.

Material and Methods 32 extracted single-rooted teeth with one canal were used in this study. The canals were pre-
pared using BioRaCe system (FKG Dentaire, Swiss) BR5 40/.04 with sodium hypochlorite irrigation after each instru-
ment. Longitudinal grooves were formed on the proximal root surfaces. All canals (except negative control) were filled
with aqueous CH suspension. After seven days of incubation, the teeth were allocated into the four groups (n=7), plus
positive and negative control. Four techniques (systems) for CH removal were tested: conventional syringe irrigation
(CSI), passive ultrasonic irrigation (PUI), XP-endo Finisher (FKG Dentaire, Swiss) and Canal Brush (Roeko, Coltene)
with irrigation of 5 ml 2% NaOCl and 5 ml 10% citric acid. All the roots were then split into the two halves with chisel
and observed under the stereomicroscope (Boeco, Germany) at magnification of 20x. The area with remaining CH
on the root canal wall surface was then divided with the total root canal surface area (%). The obtained results were
statistically processed using One-way ANOVA and Tukey post-hoc test (p<0.05).

Results The most efficient system was XP-endo Finisher with 91.33% of clean surface, followed by PUI 88.36%, Canal
Brush 87.83%, and CSI with 66.92%.

Conclusion None of the systems completely removed the traces of the medicament from the root canal. For optimal

clinical success, it is necessary to combine various systems with copious irrigation.
Keywords: calcium hydroxide; irrigation; ultrasound; XP-endo finisher; canal brush

INTRODUCTION

Canal instrumentation and irrigation is not sufficient
to complete full cleaning of root canals. Despite techno-
logical advancements in the instrumentation technique
and irrigation systems, canal medication is still necessary
phase in some cases.

Calcium hydroxide (CH) is the most often used intra-
canal medicament due to its antibacterial, biocompatible
and regenerative properties. Before obturation, it has to
be completely removed from the root canal walls in order
to allow sealer adhesion and prevent intracanal micro-
leakage as a consequence. Numerous studies have dealt
with the problem of CH removal from the root canals and
the role of different irrigation substances [1] or different
irrigant activation techniques: laser activated irrigation
(PIPS) [2, 3], sonic and ultrasonic irrigant activation [4,
5], RinsEndo system [6], EndoVac system [7], SAF (Self
adjusting files) [8], Gentle Wave system [9] and others.

The most described method for CH removal from the
root canal walls is instrumentation of the canals with a
master instrument along with excessive irrigation [3]. Re-
search indicates that with this technique only the main

part of the canal can be cleaned and that the depth of
needle plays a crucial role [10]. Passive ultrasonic irriga-
tion (PUI) increases the efficacy of canal disinfectants by
agitation of the solution, which was beforehand placed in
the canal [8]. XP Endo Finisher (FKG Dentaire, La-Chaux-
de Fonds, Switzerland) is a NiTi canal instrument with the
size of ISO #25, and without taper (25/.00). This instru-
ment increases the penetration of the solution for irriga-
tion in irregular root canals [11, 12]. CanalBrush (CB)
(Roeko Canal Brush TM Coltene/Whaledent, Langenau,
Germany) is flexible endodontic micro brush, made of
polypropylene and used with endodontic motor providing
efficient canal cleaning just before the obturation [8, 11].

The aim of this study was to compare the efficacy of
conventional irrigation technique, passive ultrasonic ir-
rigation, Canal Brush and XP Endo Finisher in CH re-
moval from the root canal walls.

MATERIAL AND METHODS

Thirty-two extracted single-rooted teeth were used in
this study. Water-cooled round diamond bur was used
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for access cavity preparation on the palatal surface of the
crown. Canal instrument K-15 (Dentsply Maillefer) was
used to check patency. Working length was determined 1
mm shorter of the apical foramen. The canals were pre-
pared using BioRaCe system (FKG Dentaire, Swiss) BR5
40/.04 with 2% NaOCl irrigation after each instrument.
On the buccal and lingual surfaces of the root, 1 mm deep
longitudinal grooves were created using a diamond disk,
taking care not to endanger the integrity of the root canal.
After instrumentation and irrigation, canals were dried
with paper points and filled with aqueous suspension
of CH (Ca powder and distilled water), and closed with
temporary filling Citodur hard (DoriDent-Dr.Hirschberg,
Austria). All samples were wrapped in wet gauze soaked
with distilled water and kept in an incubator at 37° C.
After seven days of storage, the teeth were randomly div-
ided into the four groups (n=7). Two teeth were used as
positive and negative control. Positive control consisted of
teeth filled with CH that was not removed from the root
canal. Negative control consisted of prepared teeth with
empty canals (without CH paste).

I group: Conventional syringe irrigation (CSI) -
Medicament was removed using manual instruments
(files) from K-15 to K-40 (master apical file-MAF) and
irrigation.

IT group: Passive ultrasonic irrigation (PUI) (PB-
323,W&H Dentalwerk Biirmoos, Austria) — Ultrasonic
needle was placed into the canal 1 mm shorter than the
working length without contact with canal walls and acti-
vated 3 times for 20 sec (the frequency of 25-30 kHz). For
each cycle fresh irrigant was inserted.

I1I group: XP-Endo finisher (XP) - The instrument
was used with an X-smart endodontic motor (Dentsply
Sirona, Ballaigues, Switzerland) at a speed of 800 rpm
and torque of 1 N/cm. The instrument was placed in the
canal 1 mm shorter than the working length, and used
with gentle movements up and down in three cycles of 1
minute with constant irrigation.

IV group: CanalBrush (CB) - The canal brush size M
was placed into the canal 1 mm shorter than the working
length, and activated with an endo-motor at a speed of
600 rpm during 1 min for each irrigant. Gentle brushing
movements with constant irrigation were used. A new
brush was used for each canal.
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All groups were irrigated under the same conditions,
continuously irrigated with 5 ml of 2% NaOCl for 1 min,
and 5 ml of 10% citric acid for 1 min. Finally, all samples
were irrigated with 5 ml of distilled water.

All teeth were cut into the two halves with a chisel
and observed under the stereomicroscope (Boeco BSZ-
405, Germany) with an integrated digital camera at 20X
magnification. Images were processed and measured in
Scope Image 9.0 program (Teleskop, Austria). The total
surface area of the canal (P) was measured, from the
enamel-dentin junction to the apical foramen (expressed
at 100%). Surfaces with residual medicament (P, ) were
measured in the same program. The percentage of clean
surface of the root canal (P ) was calculated by subtracting
the obtained values (P -P_ =P ). The obtained results were
statistically analysed using One-way ANOVA and Tukey
post-hoc tests. P value <0.05 was considered significant.

RESULTS

The results are shown in Figures 1-5.

120,00 ~

88,36 91 33 87,83
100,00 -
66,92

80,00 -
60,00 -
40,00 -
20,00 -
0,00 -+

Figure 1. Mean values of clean surface of the root canals by groups
Slika 1. Srednje vrednosti ocis¢enih povrsina kanala po grupama

CSI - conventional syringe irrigation; PUI — passive ultrasonic irrigation; XP-XP
Endofinisher; CB — Canal Brush

CSI - konvencionalna irigacija Spricem; PUI - pasivna irigacija ultrazvukom; XP-XP
Endofinisher; CB — kanalna ¢etkica

Figure 2. Completely clean root canal surface in the apical third after irrigation with XP-endo Finisher
Slika 2. Potpuno ¢ista povrsina kanala korena u apikalnoj tre¢ini posle irigacije XP-endo Finisherom
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Figure 3. Well-cleaned root canal surface, especially in the apical third, after passive ultrasonic irrigation
Slika 3. Dobro ocis¢eni zidovi kanala korena, posebno apikalna trecina, posle pasivne ultrazvuéne irigacije

S=191706.790um"2

Figure 4. Residual medicament intruded into the apical third, after the use of Canal Brush
Slika 4. Zaostali medikament intrudiran u apikalnu tre¢inu, posle upotrebe Canal Brusha

S=6431142.410um™2

Figure 5. Excessive quantity of residual medicament along the root canal walls, after the conventional syringe irrigation
Slika 5. Velika koli¢ina zaostalog medikamenta duz celog kanala, posle konvencionalne irigacije Spricem

The mean value of clean surface of the root canals was
91.33% for XP EndoFinisher, 88.36% for passive ultrasonic
irrigation, 87.83% for Canal Brush and 66.92% for conven-
tional syringe irrigation (CSI). The third group with XP
showed the highest efficacy in removing CH from the canal
walls with maximum of 99.40% clean surface. For the sam-
ples from the fourth group, CB, the intrusion of CH in the
apical third was observed. The lowest efficacy in the removal
of CH from the canal walls was shown by conventional tech-
nique, CSI, where only 47.58% of the surface was cleaned in

some samples. CSI was significantly less effective than XP
and PUI (p<0.05), while there was no significant difference
between XP and PUI. No irrigation technique was able to
completely remove medication from the canal walls.

DISCUSSION

Irrigation and medication play an important role in the
root canal infection control. The most often-used intra-



canal medicament is CH. Considering necessity of remov-
ing CH from the canal there are contradictory research
results [13, 14, 15]. However, the necessity of removing
CH was accepted, due to its influence on dentin adhesion,
and adhesion of endodontic sealers [1]. Previous studies
indicated difficulties in complete removal of CH paste
from the root canal system, especially from the apical
third [1, 13, 16].

The current study was designed to compare the ability
of different methods in removing CH from the root canal.
To obtain precise results, the area of CH remnants on the
canal walls was calculated in relation to the entire sur-
face of the canal. Numerous studies used different scoring
systems of 0-3 [1,8, 11] or 1-5 [5] to calculate residual
medicament, where lower values indicated clean canal,
and higher values indicated canal filled with CH. These
methods actually represent subjective assessment of the
amount of residual medicament or clean surface of the
canal. Ma and al. agreed with this and highlighted that
this scoring method was not sensitive enough for com-
paring samples and interpretation of the results [9]. The
other described method is measuring the volume of CH
before and after removal from the root canal, which often
requires expensive and sophisticated equipment or usage
of radioactive isotopes [3,9, 17]. In our study, quite exact
method of calculating the surface of cleaned canal walls
was used. The main advantage of this method is repeat-
ability [2, 16].

No technique of irrigation and cleaning the root canal,
tested in our study, completely eliminated CH from the
canal, and that is in compliance with findings of other
studies that found at least 2-4% residual medicament on
the canal walls [3,7,9].

The results of our study showed that conventional
technique of removing medicament with MAF and con-
stant irrigation was the least effective. The most efficient
system was the XP Endo finisher. Silva et al. found that
the amount of residual CH could be between 3 to 20%
[18].In our study, with conventional technique, the canal
was cleaned only about 24%, while larger parts of canal
walls remained unclean, which could have a negative ef-
fect on the outcome of endodontic therapy. In this paper,
XP showed the best results with over 99% clean surface
of the canal. The reason for such good result could be
the design of the instrument that is placed into the canal
after instrumentation and with gentle extrusion and in-
trusion movements extended the cleaning effect up to 6
mm in diameter. An additional reason for effective canal
cleaning with XP was the corresponding dimension of
the apex preparation 40 /.04. CH and smear layer were
removed efficiently due to the physical contact of rotat-
ing instruments and canal walls. Findings of Haman et
al. indicate that XP was superior, especially in the apical
third, just because of the contact with walls, and more ef-
ficient than ultrasonic irrigation [16]. At PUI sonic energy
and frequency up to 30 kHz transmitted through ultra-
sonic extension formed cavitation bubbles. This agitation
of irrigant increased its penetration, although passively
without touching the walls of canal. Ultrasonic tip was
placed 1 mm from the working length, and in authors’
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opinion, the apical segment remained without direct ef-
fect of ultrasonic activation. This might be the reason of
lagging medicament in the apical segment of the root
canal [18]. Also, the efficiency of PUI does not depend
only on the duration of irrigant activation, but also on the
constant addition of fresh solution [5].

There was statistically significant difference between
the conventional technique for CH removal and other ir-
rigation systems in this study. Between CU, PUI and XP
there was no statistically significant difference, although
the Canal Brush did not prove to be effective enough,
especially in the apical third. This was also pointed out
by other authors [8, 17]. Canal Brush failed to effectively
remove medicament from all canal walls which was even
supressed toward apex, especially those widely prepared.
This could be a special problem in narrow and curved
canals. The findings of our study are in accordance with
other studies reporting XP and PUI as the most efficient
methods for cleaning canal, without a significant differ-
ence between them [4, 8, 19, 20]. It is known that canal
irrigation with NaOCI alone is not sufficient to remove
CH from the root canal [21]. In addition, chelating agent
(citric acid or EDTA) alone is not efficient either [22].
Topguoglu et al. pointed out that combination of these
irrigants (NaOCl, EDTA) improved their effectiveness in
removal of CH [8]. Effective removal of medicament did
not depend only on irrigation technique and volume of
irrigant, but also on chemical activity of irrigation agents
and the size of apical preparation. The amount of used
irrigant was inversely proportional to the residual medica-
ment [17]. On the other hand, Ma et al. pointed out the
importance of duration time of irrigation (up to 7 min
per canal) [9].

In our paper, simple root canals were used in order to
assess the efficacy of the techniques themselves, without
the influence of the complexity of the root canal. The effi-
cacy of CH removal from complicated and irregular canals
is subject to further testing.

CONCLUSION

None of the irrigation techniques completely removed CH
from the root canal. XP Endo finisher showed the highest
efficacy in cleaning medicament from the canal walls. For
optimal clinical success, it is necessary to combine various
systems and copious irrigation.
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Efikasnost razlicitih tehnika irigacije u uklanjanju kalcijum-

hidroksida iz kanala korena
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KRATAK SADRZA)

Uvod Kalcijum-hidroksid (CH) predstavlja medikament koji se u velikoj meri koristi u endodontskoj terapiji zbog svojih antibakte-
rijskih, regenerativnih i biokompatibilnih svojstava. Istrazivanja pokazuju da ostaci CH na dentinskim zidovima i u tubulima mogu
kompromitovati prodor silera, Sto doprinosi njegovoj losijoj adheziji, promeni volumena, a samim tim i apeksnom curenju.

Cilj rada je bio da se uporedi efikasnost etiri razlicite tehnike uklanjanja kalcijum-hidroksida iz kanala korena zuba.

Materijal i metode Kori$¢ena su 32 ekstrahovana jednokorena zuba sa jednim kanalom. Kanali su masinski obradeni BioRaCe siste-
mom (FKG Dentaire, Swiss) BR5 40/.04 uz irigaciju natrijum-hipohloritom posle svakog instrumenta. Na aproksimalnim povrsinama
korenova napravljeni su uzduzni zlebovi. Svi kanali (osim negativne kontrole) napunjeni su vodenom suspenzijom CH. Posle sedam
dana u inkubatoru, zubi su podeljeni u Cetiri grupe (n = 7), uz pozitivnu i negativnu kontrolu. Testirane su Cetiri tehnike (sistema)
za ukljanjanje CH iz kanala korena: konvencionalna irigacija $pricem (CSI), pasivna ultrazvuéna irigacija (PUI), XP-endo Finisher
(FKG Dentaire, Swiss) i Canal Brush (Roeko, Coltene), uz irigaciju 5 ml 2% NaOCl i 5 ml 10% limunskom kiselinom. Svi korenovi su
dletom podeljeni na dve polovine i posmatrani pod stereomikroskopom (Boeco, Germany) na uveli¢anju od 20x. Od vrednosti
ukupne povrsine kanala korena oduzimane su vrednosti neocis¢ene povrsine (%). Dobijene vrednosti su statisticki obradene one-
way ANOVA i Tukey post hoc testom (p < 0,05).

Rezultati Najefikasniji sistem bio je XP-endo Finisher sa 91,33%, zatim PUI sa 88,36%, Canal Brush sa 87,83%, i konvencionalna
irigacija Spricem sa 66,92% ocis¢ene povrsine kanala korena.

Zakljucak Nijedan sistem nije u potpunosti uklonio tragove medikamenta iz kanala korena. Za potpuni klinicki uspeh neophodno

je kombinovati vise sistema uz obilnu irigaciju.

Kljucne reci: kalcijum-hidroksid; irigacija; ultrazvuk; XP-endo Finisher; Canal Brush

uvoD

Kanalna instrumentacija i irigacija naj¢e$¢e nisu dovoljne
za kompletno ¢i$éenje kanala korena. Uprkos tehnoloskom
napretku u tehnikama instrumentacije i sistemima irigaci-
je kanala korena, klini¢ari i dalje smatraju da je medikacija
kanala u mnogim indikacijama neophodna faza u terapiji
inficiranog korena.

Kalcijum-hidroksid (CH) naj¢e$ce je kori$¢en interse-
ansni medikament, zbog svojih antibakterijskih, biokom-
patibilnih i regenerativnih svojstava. Medikament, pre
opturacije, mora biti potpuno uklonjen sa zidova kanala
korena kako se ne bi kompromitovala adhezija silera za
zidove kanala, $to za posledicu ima kanalno mikrocurenje.
Brojne studije su se bavile problemom uklanjanja CH iz
kanala korena i proveravana je uloga razlic¢itih sredstava
za irigaciju [1] ili razli¢itih tehnika aktivacije irigansa: la-
serom aktivirana irigacija (PIPS) [2, 3], soni¢na i ultra-
soni¢na aktivacija irigansa [4, 5], RinsEndo sistem [6],
EndoVac sistem [7], SAF (Self adjusting files) [8], Gentle
Wave sistem [9] i drugi.

Najcéescée opisan metod za uklanjanje CH sa zidova ka-
nala korena je instrumentacija kanala sa master instru-
mentom uz obilnu irigaciju [3]. Istrazivanja ukazuju da
se ovom tehnikom moze odistiti samo glavni kanal i da
dubina plasirane igle igra vaznu ulogu [10]. Pasivna ul-
trazvuéna irigacija (PUI) povecava efikasnost kanalnog de-
zinficijensa, agitacijom rastvora za irigaciju koji je prethodno
plasiran u kanal [8]. XP-endo Finisher (FKG Dentaire. La-
Chaux-de Fonds, Switzerland) jeste NiTi kanalni instrument
veli¢ine ISO #25 bez koni¢nosti koji nakon instrumentacije
povecava penetraciju rastvora za irigaciju u iregularne prosto-
re kanala [11, 12]. CanalBrush (CB) (Roeko Canal Brush TM

Coltene/Whaledent, Langenau, Germany) jeste endodontska
mikrocetkica, veoma fleksibilna, od polipropilena, a koristi se
sa endokolenjakom i obezbeduje efikasno ¢iS¢enje kanala ne-
posredno pre opturacije [8, 11].

Cilj ovog rada je bio da se uporedi efikasnost konvenci-
onalne tehnike irigacije (CSI) sa pasivnom ultrazvu¢nom
irigacijom (PUI), CanalBrusha (CB) i XP-endo Finishera
(XP) u uklanjanju CH sa zidova kanala korena zuba.

MATERIJAL | METODOLOGIJA

U istrazivanju su kori$¢ena 32 jednokorena, jednokanalna ek-
strahovana zuba. Okruglim dijamantskim svrdlom uz vodeno
hladenje su ispreparisani pristupni kaviteti na oralnim povrsina-
ma krunica, a kanalnim instrumentom # K-15 (Dentsply Maille-
fer) proverena je prohodnost kanala. Radna duZina je utvrdena
1 mm krace od apikalnog foramena na vrhu korena. Svi kanali
su masinski obradeni BioRaCe sistemom sa apikalnom prepara-
cijom do 40/.04. uz irigaciju 2% rastvorom NaOCl posle svakog
instrumenta. Na bukalnim i lingvalnim povr$inama korenova
dijamantskim diskom napravljeni su uzduzni Zlebovi dubine 1
mm vodedi racuna da se ne ugrozi integritet kanala korena. Posle
obrade i irigacije kanali su posuseni papirnim poenima i napu-
njeni vodenom suspenzijom CH (prah CaO i destilovana voda)
i zatvoreni privremenim ispunom Citodur hard (DoriDent-Dr.
Hirschberg, Austria). Uzorci su tokom sedam dana bili umotani
u vlaznu gazu natopljenu destilovanom vodom u inkubatoru na
37°C. Posle sedam dana zubi su nasumi¢no podeljeni u cetiri
grupe (n = 7). Po dva zuba su bila kori§¢ena kao pozitivna i
negativna kontrola. Pozitivnu kontrolu su ¢inili zubi ispunjeni
pastom CH, koja nije uklanjana iz kanala korena, a negativnu
ispreparisani zubi sa praznim kanalima (bez paste CH).
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I grupa: Konvencionalna irigacija §pricem (CSI) - me-
dikament je uklanjan ru¢nim instrumentima (turpijama) od
#K15 do #K40 (master apical file-MAF) uz irigaciju.

II grupa: Pasivna irigacija ultrazvukom (PUI) (PB-
323,W&H Dentalwerk Biirmoos, Austria) — ultrazvu¢na igla je
postavljena u kanal na 1 mm krace od radne duzine bez kontak-
ta sa zidovima kanala i aktivirana tri puta po 20 sek. (frekvencija
25-30 kHz). Za svaki ciklus je ubacivan sveZ irigans.

III grupa: XP-endo Finisher (XP) - instrument je ko-
ri$¢en sa endodontskim motorom X-Smart (Dentsply Sirona,
Ballaigues, Switzerland), sa brzinom od 800 rpm i obrtnim mo-
mentom 1 Ncm. Instrument je postavljan u kanal 1 mm krace
od radne duzine, neznim pokretima gore-dole u tri ciklusa od
1 min. sa stalnom irigacijom.

IV grupa: CanalBrush (CB) - kanalna Cetkica veli¢ine
M je plasirana 1 mm krace od radne duZine, sa endomotorom
brzine 600 rpm po 1 min. za svaki irigans. Kori$¢eni su pokre-
ti laganog cetkanja uz konstantnu irigaciju. Kori$¢ena je nova
¢etkica za svaki kanal.

Sve grupe su irigirane na isti na¢in, kontinuirana iri-
gacija 5 ml 2% NaOCI u trajanju od 1 min., pa irigacija
sa 10% limunskom kiselinom 5 ml, tokom 1 minuta. Na
kraju, svi uzorci su irigirani sa 5 ml destilovane vode.

Zubi su dletom seceni na dve polovine koje su posma-
trane na stereomikroskopu (Boeco BSZ-405, Germany) sa
intergrisanom digitalnom kamerom, na uveli¢anju x20.
Slike su obradene i izmerene u softverskom programu
Scopelmage 9.0 (Teleskop, Austria). Uz pomo¢ navedenog
softverskog programa merene su ukupne povrsine kana-
la (P,) od gledno-dentinske granice do foramena apikale
(izrazeno kao 100%), kao i povrsine polja sa zaostalim me-
dikamentom (P, ). Oduzimanjem dobijenih vrednosti (P,
- P, =P)) izracunat je procenat o¢is¢enih povrsina kanala
korena (P,). Dobijeni rezultati su statisticki obradeni One
way ANOVA i Tukey post hoc testovima. P-vrednost <0,05
je smatrana znacajnom.

REZULTATI

Rezultati istrazivanja su prikazani na slikama 1-5. Srednja vred-
nost o¢id¢enih povrsina kanala korena iznosila je 91,33% za XP-
endo Finisher, 88,36% za pasivnu ultrazvu¢nu irigaciju, 87,83%
za Canal Brush i 66,92% za konvencionalnu irigaciju Spricem.
Treca grupa sa XP je pokazala najvecu efikasnost u uklanjanju
CH sa zidova kanala korena sa maks. 99,40% Ciste povrsine. Kod
uzoraka iz cetvrte grupe, CB, uocena je intruzija CH u apikalnu
tre¢inu. Najmanju efikasnost u uklanjanju CH sa zidova kana-
la je pokazala konvencionalna tehnika, CSI, gde je tek 47,58%
povrsine bilo o¢i$¢eno u nekim uzorcima. CSI je bila statisticki
znacajno manje efikasna od XP i PUI (p < 0,05), dok izmedu XP
i PUI nije bilo statisticke razlike. Nijedna tehnika irigacije nije
uspela u potpunosti da ukloni medikament sa zidova kanala.

DISKUSIJA

Irigacija i medikacija imaju znacajnu ulogu u kontroli endo-
dontske infekcije u kanalu. O neophodnosti uklanjanja CH iz
kanala postoje kontradiktorni rezultati istrazivanja [13, 14, 15].

Ipak, prihvacen je stav o neophodnosti uklanjanja CH, zbog nje-
govog uticaja na vezu sa dentinom, kao i na vezivanje samog
endodontskog silera [1]. Prethodno objavljene studije ukazuju
na teskoce prilikom kompletnog uklanjanja paste CH iz sistema
kanala korena, a posebno apikalne trecine [1, 13, 16].

Ovo istrazivanje je dizajnirano tako da se uporede sposobno-
sti razli¢itih metoda ¢i$¢enja i uklanjanja CH iz kanala korena.
Za dobijanje preciznih rezultata izracunavana je neoci$¢ena po-
vrsina kanala u odnosu na povrsinu celog kanala. Brojni radovi
su za izracunavanje zaostalog medikamenta koristili razlicite
sisteme skorovanja od 0 do 3 [1,8,11] iliod 1 do 5 [5], pri ¢emu
su najmanje vrednosti oznacavale ¢ist kanal, a najvece potpu-
nu ispunjenost CH. Problem ovih metoda je dosta subjektivna
procena o koli¢ini zaostalog medikamenta ili o¢i§¢ene povr-
$ine kanala. S ovim se slazu i Ma i sar. i isticu da ova metoda
ocenjivanja nije dovoljno prihvatljiva za uporedivanje uzoraka
i tumacenje dobijenih rezultata [9]. Druga opisana metoda je
merenje volumena CH pre i posle uklanjanja iz kanala korena,
$to Cesto zahteva skupu i sofisticiranu opremu ili upotrebu ra-
dioaktivnog izotopa [3, 9, 17]. U ovom radu kori$éena je dosta
egzaktna metoda izra¢unavanja povrsine o¢is¢enih zidova ka-
nala, $to omogucava istraziva¢ima lako ponavljanje i proveru
koris¢ene metode. Slicnu metodologiju su koristili i drugi istra-
zivadi, smatrajudi je preciznijom [2, 16].

Nijedna tehnika irigacije i ¢i$¢enja kanala testirana u ovom
radu nije kompletno eliminisala kalcijum-hidroksid iz kanala,
$to je u saglasnosti sa nalazima i drugih istrazivaca, gde zaostaje
bar 2-4% medikamenata na zidovima [3,7,9].

Rezultati ovog istrazivanja pokazuju da se kao najmanje efi-
kasna tehnika pokazala konvencionalna tehnika uklanjanja me-
dikamenta turpijama do MAF sa stalnom irigacijom, a najefika-
sniji sistem je bio XP-endo Finisher. Silva i sar. isticu da koli¢ina
zaostalog kalcijuma iznosi od 3 do 20% [18]. U ovom radu, kod
konvencionalne tehnike kanal je oc¢i$¢en samo oko 24%, dok su
veci delovi zidova ostali neocis¢eni, $to sigurno ima i negativan
uticaj na ishod endodontske terapije. Najbolji rezultat u ovom
radu pokazao je XP sa preko 99% ocis¢ene povrsine kanala. Ra-
zlog za ovako dobar rezultat lezi u dizajnu instrumenta koji se
postavlja u kanal nakon instrumentacije i sa blagim pokretima
uvlacenja i izvladenja moze da prosiri efekat ¢i$¢enja i do 6 mm
u pre¢niku. Dodatni razlog za efikasno ¢i$¢enje kanala XP-om
je 1 odgovarajuca dimenzija apeksne preparacije — 40/.04. Kal-
cijum-hidroksid, ali i razmazni sloj, uklanja se efikasno zbog
fizickog kontakta rotirajuéeg instrumenta i zidova kanala. Na-
lazi Hamdana i sar. ukazuju da je XP bio superioran, posebno
u apeksnoj trecini, bas zbog ostvarenog kontakta sa zidovima, i
efikasniji i od ultrazvu¢ne irigacije [16]. Kod PUI zvu¢na ener-
gija i frekvencija do 30 kHz preneta kroz ultrazvu¢ni nastavak
stvaraju kavitacione mehurice. Ova agitacija irigansa povecava
njegovu penetraciju, ali pasivno, bez dodirivanja zidova kanala.
Vrh ultrazvuénog nastavka se plasira na 1 mm od radne duzine
pa, po misljenju autora, apikalni segment ostaje bez direktnog
efekta ultrazvucne aktivacije, $to je mozda razlog zaostajanja
medikamenta u apikalnom segmentu korena [18]. Takode, efi-
kasnost PUI ne zavisi samo od duzine aktivacije irigansa vec i
od stalnog dodavanja svezeg rastvora [5].

Postoji statisticki znacajna razlika izmedu konvencionalne
tehnike uklanjanja CH i drugih sistema irigacije u ovom radu.
Izmedu CB, PUI i XP nema statisticki znacajne razlike, iako se
CanalBrush nije pokazao dovoljno efikasnim, posebno u api-



kalnoj tre¢ini, $to isti¢u i drugi autori [8, 17]. Mikrocetkica nije
uspela efikasno da ukloni medikament sa svih zidova kanala,
a izrazeno je ¢ak i njegovo potiskivanje ka apeksu, koji je bio
$iroko obraden, tako da to moze predstavljati poseban problem
u uskim i zakrivljenim kanalima.

Nalazi ove studije su u saglasnosti sa drugim istrazivanjima
koji nalaze da su najefikasnije metode za ¢i$¢enje kanala XP i
PUIL, bez znacajne razlike izmedu njih [4, 8, 19, 20]. Poznato
je da irigacija kanala samo sa NaOCl nije dovoljno efikasna u
uklanjanju CH iz kanala [21]. Takode, ni samo helatno sred-
stvo (limunska kiselina ili EDTA) nije dovoljno efikasno [22].
Topguoglu i sar. isti¢cu da kombinovanje ovih iriganasa (Na-
OCL EDTA) pobolj$ava njihovu efikasnost u uklanjanju CH [8].
Efikasno uklanjanje medikamenta ne zavisi samo od tehnike
irigacije, volumena irigansa ve¢ i od hemijske aktivnosti sred-
stava za irigaciju i od dimenzije apeksne preparacije. Koli¢ina
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upotrebljenog irigansa je obrnuto proporcionalana zaostalom
medikamentu [17]. S druge strane, Haapasalo istice i znadaj vre-
mena, odnosno trajanje irigacije (¢ak i do 7 min. po kanalu) [9].
U ovom radu kori$¢eni su jednostavni kanali sa namerom
da se ispita efikasnost samih tehnika, bez uticaja kompleksnosti
kanalnog sistema. Efikasnost uklanjanja CH iz komplikovanih i
iregularnih kanalnih prostora je tema daljih ispitivanja.

ZAKLJUCAK

Nijedna tehnika irigacije nije uspela u potpunosti da ukloni kal-
cijum-hidroksid iz kanala korena. XP-endo Finisher je pokazao
najvecu efikasnost u ¢i§¢enju medikamenta sa zidova kanal. Za
potpuni klini¢ki uspeh potrebno je kombinovati vise sistema
¢iS¢enja kanala uz obilnu irigaciju.
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1.
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Da li ste pazljivo citali radove?

Stanje parodontalnog zdravlja je proveravano:
a) u de¢jem uzrastu

b) kod odraslih osoba

¢) i kod dece i kod odraslih

Uloga interleukina-6 je proveravana u patogenezi:
a) akutnih periapeksnih lezija

b) hroni¢nih periapeksnih lezija

¢) hroni¢nih inflacija pulpe

Veca koncentracija K-6 ima vaznu ulogu:
a) u etiologiji lezije

b) u progresiji lezije

c) u regresiji lezije

4. Parcijalna skeletirana proteza je kod jednostrane
krezubosti:

a) najcesce reSenje
b) vrlo retka opcija
c) nezadovoljavajuce resenje

Pacijenti sa PSP kod jednostrane krezubosti su posle pet

godina:

a) bili zadovoljni komforom i lako¢om rukovanja
protezama

b) bili nezadovoljni komforom i lako¢om rukovanja
protezama

c) bili bez objektivnih pokazatelja poboljsanja

Prosec¢na vrednost Pi (plak indeksa) kod testirane dece
iznosila je:

a) 1,31

b) 2,31

) 3,31

Uloga citokina u hroni¢nim PA lezijama je:
a) znacajna

b) beznacajna

) neznatna

Ucestalost molokluzija kod dece proveravana je:
a) kod osmogodisnjaka

b) kod devetogodi$njaka

c) kod desetogodisnjaka

10.

11.

12.

13.

14.

15.

Efikasnost PSP je proveravana na osnovu:
a) subjektivnih ocena pacijenata

b) subjektivnih ocena lekara

¢) ocene vie lekara

Efikasnost irigacionih tehnika proveravana je pri
uklanjanju:

a) kalcijum-hidroksida iz kanala korena

b) cink-oksida iz kanala korena

¢) paroformaldehida iz kanala korena

Stanje zdravlja parodoncijuma je utvrdivano kod:
a) dece obolele od dijabetesa tipa II

b) dece obolele od dijabetesa tipa I

c) dece obolele od bubreznih oboljenja

Ucestalost malokluzija kod osmogodisnje dece je ispitivana:
a) na podrudju opstine Sarajevo

b) na podrudju opstine Banja Luka

¢) na podrudju opstine Foc¢a

Koncentracija IL-G je proveravana u korelaciji sa:
a) simptomatologijom i veli¢inom lezija

b) polozajem zuba u vilici

¢) morfologijom zuba

Efikasnost PSP sa atemenom tipa reze je proveravana
posle:

a) jednogodisnjeg pracenja

b) trogodi$njeg pracenja

c) petogodisnjeg pradenja

U uklanjanju kalcijum-hidroksida iz kanala kori§¢eno je:
a) pet tehnika

b) Cetiri tehnike

¢) tri tehnike

16. Stanje zdravlja parodoncijuma je obuhvatilo:

a) decu uzrasta 5-10 godina
b) decu uzrasta 8-12 godina
¢) decu uzrasta 10-15 godina

17. Veca koncentracija IL-G je uocena:

a) kod velikih simptomatskih lezija
b) kod velikih asimptomatskih lezija
¢) nije bilo razlike



18.

19.

20.

21.

22

23.

24.

25.

26.

27.

28.

Uloga IL-G je proveravana kod:
a) 63 uzorka

b) 93 uzorka

¢) 103 uzorka

PSP sa atemenom tipa reze je tokom petogodi$njeg
pracenja analizirana kod:

a) 10 ispitanika

b) 20 ispitanika

¢) 25 ispitanika

Za proveru Cetiri tehnike irigacije u uklanjanju kalcijum-
hidroksida iz kanala korena kori§¢eno je:

a) 35 jednokorenih zuba

b) 30 jednokorenih zuba

¢) 32 jednokorena zuba

Istrazivanje stanja parodontalnog zdravlja dece je obuhvatilo:
a) 177 dece
b) 197 dece
c) 147 dece

.Koncentracija IL-G je proveravana samo kod:

a) malih lezija
b) velikih lezija
¢) i malih i velikih lezija

Ucestalost malokluzija na podrucju opstine Foca je
istrazivana kod:

a) 97 dece

b) 112 dece

¢) 123 dece

Preparacija kanala pre punjenja kalcijum-hidroksidom
uradena je:

a) setom Bio Race

b) setom iRaCe

¢) setom BT Race

Kontrolnu grupu u istrazivanju stanja parodontalnog
zdravlja dece ¢inilo je:

a) 60 zdrave dece

b) 70 zdrave dece

¢) 90 zdrave dece

Koncentracija IL-G je ispitivana:
a) EUSA pastom

b) pekimetrom

¢) proverom rastvorljivosti

Karijes stalnih zuba kod de¢aka u Fo¢i je iznosio:
a) 1,5%
b) 2,9%
) 3,1%

Kao sredstvo za irigaciju kanala tokom instrumentacije
koriscen je:

a) hlorheksidin

b) hidrogen

¢) Na-hipohlorit

29.
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Kod dece obolele od dijabetesa tipa I najvise je bila
zastupljena:

a) zdrava gingiva

b) blago inflamirana gingiva

c) umerena i teSko inflamirana gingiva

30. Znacajna razlika u koncentraciji IL-G je uocena:

a) u malim simptomatskim u odnosu na male
asimptomatske lezije

b) u malim asimptomatskim u odnosu na velike
asimptomatske lezije

¢) u velikim simptomatskim u odnosu na male
simptomatske lezije

31. Osmogisnjaka u Foci sa dubokim zagrizajem bilo je:

32.

33.

34.

35.

36.

a) 15%
b) 17%
) 25%

Najefikasniji sistem za uklanjanje kalcijum-hidroksida iz
kanala bio je:

a) canal brush

b) XP-endo Finisher

c) postupak irigacije Spricem

Prose¢na vrednost CPI indeksa u grupi dece sa
dijabetesom je iznosila:

a) 0,36

b) 1,36

) 2,36

Veca koncentracija IL-G je uocena:

a) u lezijama sa izrazenim klinickim simptomima
b) u lezijama bez klini¢kih simptoma

c) koncentracija je bila podjednaka

Konvencionalna irigacija $pricem je bila efikasna u
uklanjanju kalcijum-hidroksida sa:

a) 88,3%

b) 87,8%

c) 66,9%

Karijes mle¢nih zuba kod osmogodi$njaka u Foci je

iznosio:

37.

38.

a) 24,62
b) 34,62
¢) 14,62

Protetske komplikacije u vidu frakture retencionog zuba
posle pet godina:

a) bile su statisticki znacajne

b) nisu bile statisti¢ki znacajne

¢) bile su identi¢ne

Pasivna ultrazvu¢na irigacija je bila efikasna u uklanjanju
kalcijum-hidroksida sa:

a) 91,3%

b) 88,3%

c) 66,9%
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39. Karijes indeks pregledane dece opstine Foca:
a) bio je mali
b) bio je visok
c) bio je veoma visok

40. PSP se uz dobru oralnu higijenu moze smatrati:
a) dobrim re$enjem jednostrane krezubosti
b) neadekvatnim re$enjem jednostrane krezubosti
c) nepouzdanim resenjem jednostrane krezubosti

41. Prose¢na vrednost nivoa pripojnog epitela kod dece
obolele od dijabetesa je iznosila:
a) 1,33
b) 1,36
)2,36

42. KIO kod pregledanih de¢aka i devoj¢ica je iznosio:
a) 78,5%
b) 68,5%
c) 48,5%

43. Osmogodisnjaka u Foci sa otvorenim zagriZajem bilo je:

a) 8,92%
b) 13%
c) 24%

44. Zadovoljstvo pacijenta sa PSP se posle prve i posle pet
godina:
a) znacajno popravilo
b) pogorsalo
c) ostalo nepromenjeno

45. Gubitak vertikalnog pripoja gingive je pracen kod:

a) primarnog retencionog zuba

b) sekundarnog retencionog zuba

¢) primarnog i sekundarnog retencionog i kontrolnog
zuba

46. Spinalne nepravilnosti kod pregledane dece u opstini
Foca obuhvatile su:
a) 33,92%
b) 18,7%
c) 34,82%

47.Deca obolela od dijabetesa imaju:
a) vi$e dentalnog plaka
b) manje dentalnog plaka
¢) sli¢ne vrednosti dentalnog plaka kao i zdrava

48. Vertikalne nepravilnosti zagrizaja kod pregledane dece u
Foci obuhvatile su:
a) 8,9% dece
b) 33,9% dece
¢) 25% dece

49. Sistem CANAL BRUSH je bio efikasan u uklanjanju
kalcijum-hidroksida sa:
a) 91,3%
b) 66,9%
c) 87,8%

50. XP-endo Finisher je bio efikasan u uklanjanju kalcijum-
hidroksida sa:
a) 91,3%
b) 88,3%
c) 87,8%

Odgovore slati na email adresu Uredni$tva casopisa ,,Stomatoloski glasnik Srbije“. Ta¢ni odgovori na pitanja ée
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 casopis Srpskog lekar-
skog drustva osnovan 1953. godine. Casopis objavljuje:
originalne nau¢ne i stru¢ne radove, prikaze iz prakse,
pregledne radove, saopstenja, istoriografske radove, pri-
kaze 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 Stampu 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 reci. Ako se
u tekstu koriste specijalni znaci (simboli), koristiti font
Symbol. Podaci o kori$¢enoj literaturi u tekstu oznacavaju
se arapskim brojevima u uglastim zagradama - npr. [1,
2],1 to redosledom kojim se pojavljuju u tekstu. Strani-
ce se numeris$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, Zakljucak 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 uspe$ni 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 re¢i 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 rec¢i u doku-
mentu moZze 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. Korid¢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.
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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$cenje apstrakta kao referen-
ce, a apstrakte starije od dve godine ne citirati. Reference
¢lanaka koji su prihvadeni za $tampu 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 na¢i na inter-
net-stranici http://www.nlm.nih.gov/bsd/uniform_requi-
rements.html.

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 procitali 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 kritickoj
reviziji od znatnog intelektualnog znacaja, te doprinosu
u zavr$nom doterivanju verzije rukopisa koji se pripre-
ma za Stampanje. 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), preporucenom
posiljkom ili li¢no, dolaskom u Urednistvo. Ukoliko se rad
$alje postom ili donosi u Urednistvo, rukopis se dostavlja
odstampan 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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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 recommended 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.
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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.
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by all other co-authors.
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