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SUMMARY

Introduction The main goal of obturation is prevention of reinfection of the root canal system and consequently
appearance of periapical lesion. Epidemiological studies have confirmed high prevalence of periapical lesions in
endodontically treated teeth with inadequate root canal fillings. The aim of this study was to assess the quality of
root canal fillings in teeth treated at students’ practical sessions. latrogenic errors during endodontic interventions
were also assessed.

Methods Two hundred dental records of the patients treated by students in the study program Dentistry at the
School of Medicine in Foca during the academic year 2010/2011 were randomly chosen. The length and homogene-
ity of the fillings or the presence of iatrogenic errors were recorded. A root canal filling was considered adequate if it
had correct length and homogeneity in the absence of iatrogenic errors. Two students’ curricula V; and V, were eval-
uated for the treatment outcome.

Results Out of 128 endodontically treated teeth, adequate length of the canal filling to the physiological apex was
observed in 57% of teeth, homogeneity in 78.9%, while both of these criteria were satisfied in 66 teeth (51.6%). Better
quality of root canal fillings was achieved by students of the study curricula V, and the difference between these two
programs was significant (p<0.05). Better quality of root canal fillings in both study programs was recorded for inci-
sors and canines as compared to premolars.

Conclusion The quality of endodontic treatment performed by students was considered adequate in 51.6% of cases.
The type of curriculum for endodontic course had a significant impact on the quality of endodontic treatment

performed by students.
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INTRODUCTION

Endodontic treatment is very complex procedure which
includes preparation for endodontic treatment, biome-
chanical instrumentation and final obturation. Some
longitudinal studies have shown that the average success
of endodontic treatment may be greater than 90% [1].
Although the prognosis of endodontic treatment depends
on many factors, one of the most important is the qual-
ity of root canal filling. The primary objective of obtura-
tion is prevention of reinfection of the root canal system
and consequently appearance of periapical lesion [2].
Epidemiological studies have confirmed high prevalence
of periapical lesions in endodontically treated teeth with
inadequate root canal fillings [3, 4].

According to the consensus of the European Association
of Endodontists, a root canal filling is considered adequate
if no voids between canal filling and canal walls could be
detected [5]. Also, in the apical region, root canal fill-
ing should reach 0.5 to 2 mm to the radiological apex of

a tooth to prevent complications after the treatment [5].
Research showed that the failure of endodontic treatment
is less frequent in teeth where root canal fillings end at
the distance of 0 to 2 mm from the radiological apex, than
if that distance is greater than 2 mm, or when canal fill-
ing is extruded through the apex [1, 6]. Also, a homoge-
neous filling with no associated voids lowers the risk of
endodontic treatment failure [7].

During endodontic treatment, some procedural errors,
such as canal blockade with dentin chips, ledging, curva-
ture loss, transportation, perforation or instrument sepa-
ration can compromise cleaning and shaping of the root
canal and result in incomplete root canal filling jeopar-
dizing the outcome of treatment [8]. Of these complica-
tions, most commonly analyzed are iatrogenic perfora-
tion and instrument separation.

Data about the quality of canal fillings in endodonti-
cally treated teeth as well as the frequency of iatrogenic
errors during endodontic treatment almost does not exist
in Republika Srpska. That information is, on the other
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hand, of great importance for assessing the success of
dental care, but also planning the dental curriculum for
endodontic course.

The aim of this study was to assess the quality of
root canal fillings in teeth treated at students’ practical
sessions. latrogenic errors in endodontic treatment were
also assessed.

MATERIAL AND METHODS

Two hundred dental records of patients treated by students
in the study program Dentistry at the School of Medicine
in Foca, University of East Sarajevo, during the academic
year 2010/2011 were randomly chosen. The criteria for
inclusion in the study were: persons older than 20 years;
primary endodontic treatment carried out in anterior
teeth and premolars; the existence of at least 3 periapical
radiographs of the treated tooth (preoperative, working
length determination and final obturation); good quality
of the radiographs. Final sample included 128 endodon-
tically treated teeth.

Taking into account the fact that students of V year were
attending endodontic course according to the two differ-
ent curricula, the quality of endodontic treatment was
analyzed in regards to the curriculum. The first group (V)
included students who had attended endodontic course
during the terms 9 and 10 with 6 hours of clinical prac-
tice per week. The second group (V,) was composed of
students who had attended endodontic course during the
term 8 (6 hours of clinical practice per week) and the term
9 (4 hours of clinical practice per week). Students from
the second group also attended the pre-clinical endodontic
course for one term (2 hours per week of pre-clinical prac-
tice). The quality of endodontic treatment in both groups
was analyzed and compared in regards to the morpholog-
ical group of treated teeth.

The concept of endodontic treatment in both groups
was identical and included aseptic conditions, manda-
tory working length determination radiographically, “step-
back” instrumentation technique using hand instruments
and irrigation with 0.5% sodium hypochlorite. Final obtu-
ration was performed using gutta-percha and modified
lateral compaction technique.

The quality of endodontic treatment and possible pres-
ence of iatrogenic errors were examined by two examin-
ers, both specialists in endodontics. Radiographs were
analyzed using the magnifying glasses and transparent
ruler with accuracy of 0.1 mm. The quality of root canal
fillings was assessed according to the length, homogene-
ity and the presence of iatrogenic errors.

Length of the canal filling was assessed as follows:

« “Satisfactory” - canal filling has reached 0-2 mm from
the radiological apex;

 “Underfilled” - canal filling was located at the distance
greater than 2 mm from the radiological apex, within
the canal;

« “Overfilled” - canal filling is extruded through the
apex.

Homogeneity of root canal filling was judged as:

+ “Homogenous” - uniform root canal filling opacity and
no voids could be detected inside the filling or the fill-
ing and root canal walls;

+ “Non-homogenous” - one or more voids present within
the filling or between the filling and root canal walls.
Radiographs were also analyzed for possible presence

of iatrogenic errors: perforation of pulp chamber and/
or canal walls or instrument separation. Perforation was
diagnosed if obturation material was detected outside the
walls of the chamber and/or canal walls. The presence of
separated instrument was detected as a fragment within
root canal or periapical area.

The quality of endodontic treatment was judged as:

+ “Adequate” - adequate length and homogeneity of the
canal filling in the absence of iatrogenic errors; and

+ “Inadequate” - underfilled and/or overfilled and/or
inadequate homogeneity and/or presence of iatrogenic
errors.

Statistical analysis was performed in SPSS program
(version 11.5) for Windows. For statistical evaluation of
the data x2-test was applied. Values of p<0.05 were consid-
ered statistically significant.

RESULTS

The study included 128 endodontically treated teeth, of
which 43 were incisors (33.6%), 22 canines (17.2%) and
63 premolars (49.2%).

Adequate canal filling was recorded in 51.6% of teeth
(Table 1). In the group of students who were attending V,
program 61.7% of endodonticcally treated teeth satisfied

Table 1. Quality of root canal filling according to the study program
Tabela 1. Kvalitet punjenja kanala korena zuba u odnosu na studijski

program
Study Number Root canal filling
program of teeth Punjenje kanala korena
Studijski Broj Adequate Inadequate
program zuba Adekvatno Neadekvatno
v, 68 29 (42.6%) 39 (57.4%)
v, 60 37 (61.7%)* 23 (38.3%)
Total o o
Ukupno 128 66 (51.6%) 62 (48.4%)
*p<0.05

Table 2. Quality of root canal filling according to the morphologic
groups of teeth

Tabela 2. Kvalitet punjenja kanala korena u zavisnosti od morfoloske
grupe zuba

Group of Number Root canal filling
teeth of teeth Punjenje kanala korena
Grupa Broj Adequate Inadequate
zuba zuba Adekvatno Neadekvatno
Incisors o N
Sekutidi 43 29 (67.4%) 14 (32.6%)
Canines 0 )
Ocnjaci 22 12 (54.5%) 10 (45.5%)
Premolars 63 25 (39.7%) 38 (60.3%)
Premolari




Table 3. Length and homogeneity of root canal filling according to the study program

Tabela 3. Duzina i homogenost punjenja kanala korena zuba u odnosu na studijski program
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Length of root canal filling Homogeneity of root canal filling
Study program Number of teeth Duzina kanalnog punjenja Homogenost kanalnog punjenja
Studijski program Broj zuba Adequate Underfilled Overfilled Homogenous Non homogenous
Adekvatno Nedovoljno Prebaceno Homogeno Nehomogeno
v, 68 33 (48.5%) 25 (36.8%) 10 (14.7%) 55 (80.9%) 13 (19.1%)
v, 60 40 (66.7%) 14 (23.3%) 6 (10.0%) 46 (76.7%) 14 (23.3%)
Total o o o o o
Ukupno 128 73 (57.0%) 39 (30.5%) 16 (12.5%) 101 (78.9%) 27 (21.1%)

Table 4. Length and homogeneity of root canal filling according to the morphologic group of teeth

Tabela 4. Duzina i homogenost punjenja kanala korena u zavisnosti od morfoloske grupe zuba

Length of root canal filling Homogeneity of root canal filling
Group of teeth Number of teeth Duzina kanalnog punjenja Homogenost kanalnog punjenja
Grupa zuba Broj zuba Adequate Underfilled Overfilled Homogenous Non homogenous
Adekvatno Nedovoljno Prebaceno Homogeno Nehomogeno
'Sr;f('zzr; 43 30 (69.8%) 7 (16.3%) 6 (14.0%) 36 (83.7%) 7 (16.3%)
Canines o o o 5 o
Ocnjaci 22 14 (63.6%) 5 (22.7%) 3 (13.6%) 20 (90.9%) 2 (9.1%)
';:‘Z':;g'lz:f 63 29 (46.0%) 27 (42.9%) 7 (11.1%) 45 (71.4%) 18 (28.6%)
criteria for adequate canal filling, while in the group V, DISCUSSION

this percentage was 42.6%. The difference was statistically
significant (p<0.05). The highest percentage of adequate
canal fillings was recorded in incisors (67.4%) and the
lowest in premolars (39.7%), but this difference was not
statistically significant (Table 2).

The results showed that adequate length of canal fill-
ing had 57% of endodontically treated teeth, while fillings
were homogenous in 78.9% of teeth. Higher percentage of
teeth with adequate length of canal filling was recorded in
V, program, while students in the program V; achieved
more homogeneous fillings; however, this difference was
not statistically significant (Table 3).

By morphological group of teeth, adequate filling of
a root canal was achieved in 69.8% of incisors, 63.6% of
canines and 46% of premolars. Also, higher percentage
of homogeneous fillings with no voids was recorded in
canines (90.9%) and incisors (83.7%) than premolars
(71.4%) (Table 4). Statistical analysis did not show signif-
icant difference in length and homogeneity of canal fill-
ings in different morphological groups of teeth treated by
the students of different programs.

The frequency of iatrogenic errors is shown in Table 5.
Perforation of crown and/or canal walls was diagnosed in
4 teeth, while instrument separation was registered in 3
endodontically treated teeth.

Table 5. Presence of iatrogenic errors according to the study program
Tabela 5. Ucestalost lekarskih gresaka u odnosu na studijski program

latrogenic errors
Study Number Lekarske greske
program of teeth ;
Studijski Broj Perforation ;St;:::ieor:‘t
program zuba Perforacija P
Prelom instrumenta
2 68 2 (2.9%) 2 (2.9%)
A 60 2 (3.3%) 1(1.7%)
Total o o
Ukupno 128 4(3.1%) 3(2.3%)

To check the quality of endodontic treatment, periapi-
cal radiographs of the patients treated by students at the
School of Medicine in Foca, study program Dentistry, were
used. Although radiographic method is most commonly
used to assess the quality of endodontic treatment, it
should be noted that this analysis has some limitations.
Two-dimensional image of three-dimensional structures,
as well as the superposition with adjacent anatomical
structures, especially in the region of maxillary molars,
makes radiographs difficult to interpret [9, 10]. Therefore,
to reduce the possibility of erroneous radiographic anal-
ysis, this study did not include radiographs of molars, as
well as those that did not meet the basic technical qual-
ity requirements.

There are different criteria which have been used in
epidemiological studies for categorizing the quality of
root canal fillings. The most common basic parameter
is the length of canal filling, as well as homogeneity and
adaptation of obturation material to the walls of the canal
[11-15], and presence of iatrogenic complications [8, 11].
In the current study, multirooted teeth (premolars) were
considered as a whole and even if one canal was inade-
quately filled, the tooth was categorized as failure.

The results of the current study showed that about
51% of endodontically treated teeth fulfilled criteria for
an adequate canal filling. Similar results were obtained in
research done by Eleftheriadis and Lambrianidis [8] (55%)
and Barrieshi-Nusair et al. [14] (47%). On the other hand,
smaller percentage of adequate canal fillings performed
by students was reported in the studies of Hayes et al. [16]
(17%) and Balto et al. [17] (23%). However, direct compar-
ison of these studies and the current study is difficult
because of methodological differences in applied criteria.

According to the morphological group of teeth, the
highest percentage of adequate fillings was recorded in
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incisors (67.4%) and the lowest in premolars (39.7%).
These results are consistent with other studies because
these teeth have relatively simple canal systems [8, 14].
Lower percentage of successful endodontic treatment in
premolars and molars is mainly due to the complex anat-
omy of the root canal system.

In the current study, adequate length of the canal filling
was recorded in 57% of teeth. Although it was difficult to
compare results of the current study with other studies,
the percentage of canal fillings with adequate length was
higher in the current study than in the studies done by
Lupi-Pegurier et al. [12] (38.7%) and Boltacy-Rzepkowska
and Pawlicka [13] (48.9%), but it was slightly lower than
the results of Barrieshi-Nusair et al. [14] (61.3%). Better
results in these studies may be due to the fact that students
used several radiographs to obtain adequate working
length.

Inadequate homogeneity of the filling can also lead to
the failure of endodontic treatment due to appearance of
microleakage along the canal walls [18]. Periapical lesions
are also more common in teeth with non-homogeneous
fillings [19]. In the current study, 78.9% of the fillings were
homogenous, in contrast to other studies where percent-
age was lower. The homogeneity of fillings was adequate in
35% of teeth in the study done by Balto et al. [17], in 64%
of teeth in the study of Mousssa-Bardan et al. [20], and in
70% of teeth in the study of Er et al. [21]. High percent-
age of homogeneous fillings in the current study can be
attributed to the fact that modified lateral compaction
technique with additional gutta-percha points provides
good quality and homogeneity of the root canal filling.

The quality of canal fillings in students who attended
V, program of study (61.7%) was significantly higher than
in V, group of students (42.6%). Specifically, students of
the groups V; and V, attend the endodontic course for one
year only, unlike other dental faculties where it takes two
[11, 14] or three years [20], and prior clinical work those
students also attend pre-clinical course. According to the
findings of this study, introduction of pre-clinical course
in endodontics in the study program V, had significant
impact on improving the quality of endodontic treatment
performed by students, but also demonstrates that the
level of knowledge and skills acquired during studies in
the field of endodontics need to be continuously improved.

latrogenic errors in teeth treated by students were
observed in seven teeth, perforations were recorded in
four teeth, and instrument separation in three. Similar
results were obtained in the study of Dadresanfar et al.
[22], where lateral wall perforation was identified in
16 of 400 teeth (4%), while instrument separation was
found in 4 canals. Low incidence of iatrogenic errors can
be explained by the fact that molars were not included in
the current study, and also, in case of any complication,
a patient was referred to a specialist in endodontics and
the treatment was not completed by a student.

Numerous factors could have impact on low percentage
of adequate canal filling in this study: study design, sample
size, methodological criteria, chemo mechanical instru-
mentation and obturation of canals, clinical factors, and
the curricula for endodontic course. Although the quality
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of endodontic therapy has a significant impact on treat-
ment outcome, it is not crucial for the success of therapy.
Antiseptic conditions, adequate canal instrumentation,
materials, medication and obturation of root canals are
also important prognostic factors that can affect outcome
of endodontic treatment [23].

CONCLUSION

The quality of endodontic treatment performed by students
was satisfactory in 51.6% of cases. The quality of canal fill-
ings performed by students of V, study program who had
previously attended pre-clinical course in endodontics
was significantly higher than in students of V, program.
Detected difference in the quality of canal fillings performed
by students of different curricula indicates a significant
impact of endodontic curriculum on the quality of endodon-
tic treatment, but also suggests that these programs must
be constantly improved.
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Radioloska procena kvaliteta punjenja kanala korena
endodontski lecenih zuba na studentskim vezbama
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Uvod Opturacija kanala korena zuba vrsi se radi prevencije ponovne infekcije kanalnog sistema i obezbedivanja uslova za efikasno
ozdravljenje periapeksnog tkiva. Epidemioloske studije su ukazale na visoku stopu prevalencije periapeksnih promena kod endo-
dontski le¢enih zuba sa neodgovarajuc¢im punjenjem kanala. Cilj rada bio je da se proveri kvalitet punjenja kanala korena endo-
dontski lecenih zuba na studentskim vezbama i ustanove lekarske greske nastale tokom endodontske intervencije.

Materijal i metode rada Za potrebe istrazivanja metodom slucajnog uzorka odabrano je 200 kartona pacijenata kojima je vrsen
endodontski tretman na studentskim vezbama koje su u okviru studijskog programa Stomatologija izvodene na Medicinskom fa-
kultetu u Fo¢i tokom 2010/2011. Skolske godine. Parametri posmatranja bili su duzina i homogenost punjenja kanala i postoja-
nje lekarskih gresaka tokom zahvata. Adekvatnim se smatralo punjenje kanala koje ima odgovaraju¢u duzinu i homogenost i bez
lekarskih gresaka. Analizirana su dva studentska programa iz oblasti endodoncije (V; i V,) i utvrden ishod le¢enja obolelih zuba.
Rezultati Od 128 endodontski lecenih zuba, odgovarajuca duzina punjenja kanala do fiziolo$kog suzenja utvrdena je u 57% uzo-
raka, homogenost u 78,9% uzoraka, dok su oba ova kriterijuma bila zadovoljena kod ukupno 66 zuba (51,6%). Kvalitetnije punjenje
kanala korena uradili su studenti programa V,, a razlika izmedu dva studentska programa bila je statisticki znacajna (p<0,05). Kva-
litetna opturacija kanala u oba studijska programa zabelezena je kod sekutica i o¢njaka u odnosu na premolare.

Zakljucak Kvalitet endodontskog lecenja na studentskim vezbama bio je odgovarajudi u nesto vise od polovine slu¢ajeva. Kuriku-

lum iz oblasti endodoncije ima znacajan uticaj na kvalitet endodontskog lec¢enja na studentskim vezbama.

Kljucne reci: studenti stomatologije; endodoncija; kvalitet opturacije; lekarske greske

uvoD

Endodontski tretman podrazumeva vrlo slozen i delikatan kom-
pleks radnji koje obuhvataju pripremu za endodontsko lecenje
i aktivnu fazu obrade endodontskog prostora i njegovu ade-
kvatnu opturaciju. Neke dugoro¢ne studije su pokazale da pro-
se¢an uspeh endodontskog le¢enja moze biti veci od 90% [1].
Iako prognoza endodontskog tretmana zavisi od raznih fakto-
ra, jedan od najznacajnijih je kvalitet endodontskog punjenja.
Primarni cilj opturacije kanala korena zuba je prevencija po-
novne infekcije kanalnog sistema i obezbedivanje uslova za efi-
kasnu reparaciju periapeksnih tkiva [2]. Nalazi epidemioloskih
studija ukazuju na visoku stopu prevalencije periapeksnih pro-
mena kod endodontsko le¢enih zuba sa neadekvatnim punje-
njem kanala [3, 4].

Prema konsenzusu Evropskog udruzenja endodontista, od-
govarajuci endodontski tretman, uz radiografsku kontrolu, pod-
razumeva opturaciju preparisanog kanala korena zuba bez po-
stojanja prostora izmedu kanalnog punjenja i zidova kanala [5].
Takode, granica punjenja kanala treba da se nalazi 0,5-2 mm od
radioloskog apeksa korena zuba, kako bi se sprecile komplikacije
nakon intervencije [5]. Istrazivanja pokazuju da je neuspeh en-
dodontskog lec¢enja manji ukoliko se punjenje kanala zavr§ava
na rastojanju do 2 mm od radioloskog vrha korena, nego kada
je to rastojanje vece od 2 mm ili kada kanalno punjenje prela-
zi preko vrha korena zuba [6, 1]. Takode, homogeno punjenje
kanala korena zuba bez praznih prostora je povezano s manjim
rizikom od neuspeha endodontskog lec¢enja [7].

Tokom endodontske terapije proceduralne greske, kao $to su
blokada kanala opiljcima zuba, formiranje stepenika, ispravljanje

krivine kanala, transportacija, perforacija komore ili kanala ko-
rena i prelom instrumenata, mogu da ugroze ¢i$¢enje i obliko-
vanje kanala korena, da dovedu do nepotpunog punjenja kana-
la i uti¢u na Zeljeni ishod lecenja [8]. Od svih ovih komplikaci-
ja najcesce su analizirane jatrogene perforacije i prelom endo-
dontskih instrumenata.

Podataka o kvalitetu punjenja kanala endodontsko lecenih
zuba i 0 ucestalosti specifi¢nih lekarskih gresaka tokom endo-
dontske terapije u Republici Srpskoj skoro da i nema. Ovakva
istrazivanja su, medutim, veoma znacajna za procenu uspesno-
sti stomatoloske zastite, ali i za planiranje dentalnih kurikulu-
ma iz oblasti endodoncije.

Cilj istrazivanja bio je da se ispita kvalitet punjenja kana-
la korena endodontski le¢enih zuba na studentskim vezbama
i ustanove lekarske greske koje su se desile tokom endodont-
ske intervencije.

MATERIJAL | METODE RADA

Metodom slu¢ajnog uzorka odabrano je 200 kartona pacijenata
koji su podvrgnuti endodontskom lecenju na studentskim ve-
zbama koje su u okviru studijskog programa Stomatologija iz-
vodene na Medicinskom fakultetu u Fo¢i Univerziteta u Istoc-
nom Sarajevu tokom 2010/2011. $kolske godine. Kriterijumi za
ukljuc¢ivanje u studiju bili su: osobe starije od 20 godina; pri-
marni endodontski tretman izveden na prednjim zubima i pre-
molarima; postojanje najmanje tri retroalveolarna radiograma
le¢enog zuba (preoperacioni, rendgenski snimak odontome-
trije, rendgenski snimak kona¢ne opturacije); i dobar tehnicki



kvalitet rendgenograma. Konacan uzorak sastojao se od 128 en-

dodontski le¢enih zuba.

Imajudi u vidu ¢injenicu da studenti pete godine stomato-
logije nastavu iz endodoncije pohadaju po dva razli¢ita plana i
programa, kvalitet endodontskog lecenja analiziran je u zavi-
snosti od kurikuluma. Prvu grupu (V) ¢inili su studenti ko-
ji su prakti¢nu nastavu iz endodoncije pohadali tokom 9. i 10.
semestra sa Sest ¢asova klini¢kih vezbi nedeljno. Drugu grupu
(V) ¢inili su studenti koji su prakti¢nu nastavu iz endodoncije
pohadali tokom 8.1 9. semestra, sa Sest ¢asova, odnosno Cetiri
¢asa klinickih vezbi nedeljno. Studenti druge grupe su pri tom
pohadali i pretklini¢ku endodontsku nastavu tokom jednog se-
mestra, sa dva ¢asa vezbi nedeljno. Kvalitet endodontskog le-
¢enja analiziran je i u pogledu morfoloske grupe lecenih zuba.

Koncept endodontskog le¢enja koje su izvodile dve grupe stu-
denata bio je isti, a obuhvatio je primenu asepti¢nih uslova ra-
da i obavezan odontometrijski postupak, koji je realizovan po-
mocu rendgenografije. Kod svih zuba kanali korena su prepa-
risani tzv. step-back tehnikom i ru¢nim instrumentima uz iri-
gaciju rastvorom natrijum-hipohlorita od 0,5%. Konac¢na optu-
racija kanala uradena je primenom modifikovane tehnike late-
ralne kompakcije gutaperke.

Kvalitet endodontskog lecenja i postojanje lekarskih gresa-
ka ispitivala su dva istrazivaca, specijalisti endodoncije. Rend-
genogrami su analizirani na negatoskopu pomocu lupe i pro-
vidnog lenjira sa precizno$¢u od 0,1 mm. Kvalitet punjenja ka-
nala procenjen je na osnovu duzine kanalnog punjenja, njego-
ve homogenosti i eventualnih lekarskih gresaka.

Duzina punjenja kanala korena ocenjivana je na slede¢i nadin:
 ,zadovoljava” - kanalno punjenje je udaljeno 0-2 mm od ra-

diologkog vrha korena;

« ,nedovoljno punjenje” — kanalno punjenje se nalazi na rasto-
janju ve¢em od 2 mm od radioloskog vrha korena;

« ,prebaceno punjenje” — kanalno punjenje je preslo vrh ko-
rena zuba.

Homogenost punjenja kanala korena ocenjivana je na sle-
dedi nacin:

o ,homogeno” - radioloska homogenost je uniformnaine po-
stoje prazni prostori unutar samog punjenja ili punjenja i zi-
dova kanala korena; i

« ,nehomogeno” — postoji prazan prostor unutar samog pu-
njenja ili izmedu punjenja i zidova kanala korena.

Na rendgenogramima je utvrdivano da li postoje perforacije
komore, odnosno korena, i prelom instrumenta (lekarske gre-
8ke). Perforacija je dijagnostikovana ukoliko je bilo ekstruzije
materijala za opturaciju izvan unutrasnjih zidova komore kru-
nice, odnosno korena, a prelom instrumenta je ustanovljavan
kada je deo instrumenta uocen unutar kanala korena ili je pre-
bacden u periapeksno podrucje.

Kvalitet endodontskog le¢enja ocenjivan je na slede¢i nacin:
o adekvatno” - odgovaraju¢a duzina i homogenost punjenja

kanala bez lekarskih gresaka; i
« ,neadekvatno” — nedovoljno punjenje, ,prebaceno” punje-

nje ili neadekvatna homogenost punjenja, odnosno posto-

janje lekarskih gresaka.

Statisticka obrada podataka izvr$ena je u programu SPSS
(verzija 11.5) za Windows. Za statisticku procenu dobijenih po-
dataka primjenjivan je x2-test. Vrednosti p manje od 0,05 sma-
trale su se statisticki znacajnim.
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REZULTATI

Tokom istrazivanja ispitano je 128 endodontski lecenih zuba,
od cega 43 sekutica (33,6%), 22 ocnjaka (17,2%) i 63 premo-
lara (49,2%).

Adekvatno punjenje kanala utvrdeno je kod 51,6% zuba (Ta-
bela 1). Kod studenata V, programa studija 61,7% endodont-
ski lecenih zuba zadovoljavalo je kriterijum adekvatnog kanal-
nog punjenja, a kod studenata programa V; 42,6%. Razlika je
bila statisticki znacajna (p<0,05). Najveci procenat adekvat-
nog punjenja kanala zabelezen je kod sekuti¢a (67,4%), a naj-
manji kod premolara (39,7%), ali ta razlika nije bila statisti¢-
ki znacajna (Tabela 2).

Zadovoljavaju¢a duzina punjenja kanala utvrdena je kod 57%
endodontski le¢enih zuba, a zadovoljavaju¢a homogenost kod
78,9% zuba. Veci procenat zuba sa zadovoljavaju¢om duzinom
punjenja kanala zabelezen je u grupi studenata V, programa
studija, dok je kod studenata programa V, uocen ve¢i broj ho-
mogenih, ali ta razlika nije bila statisticki znacajna (Tabela 3).

U pogledu morfoloske grupe zuba, kanalno punjenje imalo
je zadovoljavaju¢u duzinu kod 69,8% sekutica, 63,6% o¢njaka i
46% premolara. Homogenost kanalnog punjenja, bez postoja-
nja praznih prostora, zabeleZena je kod 90,9% oc¢njaka, 83,7%
sekuti¢a i 71,4% premolara (Tabela 4). Analiza nije ukazala na
statisticki znacajne razlike izmedu tipova zuba kada su u pita-
nju dva posmatrana parametra.

Ucestalost lekarskih gresaka prikazana je u tabeli 5. Perfo-
racije krunice i korena zuba dijagnostikovane su kod Cetiri zu-
ba, dok je prelom instrumenta utvrden kod tri endodontski le-
¢ena zuba.

DISKUSIJA

Za proveru kvaliteta endodontskog lecenja u ovom istraziva-
nju kori$¢eni su retroalveolarni radiogrami pacijenata kojima
su zubi le¢eni na studentskim vezbama na Medicinskom fakul-
tetu u Fodi (studijski program Stomatologija). Iako se za oce-
nu kvaliteta endodontskog lecenja najéesce primenjuje radio-
grafska metoda, treba imati u vidu da ova analiza ima i odre-
dena ogranicenja. Dvodimenzionalni prikaz trodimenzional-
nih struktura i superpozicija sa susednim anatomskim struk-
turama, posebno u regiji maksilarnih molara, uzrokuju pote-
$koce prilikom interpretacije rendgenskih snimaka [9, 10]. Sto-
ga, da bi se smanjila mogucnost pogre$ne radiografske analize,
istrazivanjem nisu obuhvaceni rendgenogrami lecenih molara,
kao ni snimci koji nisu zadovoljavali osnovne tehnicke zahteve.

U epidemioloskim istrazivanjima koriste se razli¢iti kriteri-
jumi za kategorizaciju kvaliteta opturacije kanala. Najcesce je
osnovni parametar duzina kanalnog punjenja, ali se analizira-
ju i homogenost, odnosno adaptacija materijala za opturaciju
za zidove kanala [11-15], i postojanje jatrogenih komplikacija
[8, 11]. U ovom istrazivanju je kod vi$ekorenih zuba (premo-
lara) zub posmatran kao celina, te je neadekvatno ispunjen je-
dan kanal oznacen kao neuspesno izlecen zub.

Rezultati istrazivanja pokazuju da je nesto viSe od polovine
endodontski le¢enih zuba zadovoljavalo kriterijum adekvatnog
kanalnog punjenja. Sli¢ni rezultati dobijeni su i u istrazivanji-
ma Elefterijadisa (Eleftheriadis) i Lambrijanidisa (Lambrianidis)
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[8] (55%) i Barijesi-Nusaira (Barrieshi-Nusair) i saradnika [14]
(47%). S druge strane, znatno manji procenat adekvatnog ka-
nalnog punjenja na studentskim vezbama zabelezen je u studi-
jama Hejsa (Hayes) i saradnika [16] (17%) i Baltoa (Balto) i sa-
radnika [17] (23%). Ipak, direktna poredenja pomenutih stu-
dija i naeg istrazivanja tesko je izvesti zbog razlike u metodo-
loskim kriterijjumima koji su primenjivani.

U pogledu morfoloske grupe zuba, najveci procenat adekvat-
nog punjenja utvrden je kod sekutica (67,4%), a najmanji kod
premolara (39,7%). Ovi rezultati su u skladu s nalazima drugih
istrazivanja, jer su ovo zubi s relativno jednostavnim kanalnim
sistemom [8, 14]. Manji procenat uspesnosti endodontskog le-
¢enja premolara i molara uglavnom je posledica slozene ana-
tomije kanala ovih zuba.

Adekvatna duzina kanalnog punjenja ustanovljena je kod
57% zuba ispitanih u nasem istrazivanju. Mada je tesko pore-
diti rezultate ove studije sa drugim, procenat kanalnih punje-
nja s odgovaraju¢om duzinom veci je u odnosu na rezultate do-
bijene u studiji francuskih [12] (38,7%) i poljskih autora [13]
(48,9%), ali je nesto manji u poredenju s rezultatima jordan-
skih istrazivaca [14] (61,3%). Bolji nalazi u pomenutim studi-
jama mogu biti rezultat ¢injenice da su studenti u ovim istrazi-
vanjima tokom postupka odontometrije koristili nekoliko ra-
diografskih snimaka.

Neadekvatna homogenost punjenja takode moze da dovede
do neuspeha endodontskog lecenja zbog pojave mikrocurenja
duz zidova kanala [18], a uo¢ena je i ¢eS¢a pojava apeksnih pa-
rodontitisa kod zuba s nehomogenim punjenjem [19]. U nasem
istrazivanju 78,9% kanalnih punjenja bilo je homogeno, za raz-
liku od drugih istrazivanja, gde je taj procenat bio nizi. Homo-
genost punjenja bila je adekvatna kod 35% zuba u studiji Baltoa
isaradnika [17], kod 64% zuba u studiji Musa-Bardana (Mous-
sa-Bardan) i saradnika [20], odnosno kod 70% zuba u studiji
Era (Er) i saradnika [21]. Visok procenat homogenih kanalnih
punjenja u naSem istrazivanju moze se pripisati ¢injenici da je
modifikovana tehnika lateralne kompakcije sa vise gutaperka-
poena uticala na kvalitet punjenja kanala korena.

Kvalitet punjenja kanala korena zuba koje su vrili studenti
V, programa studija (61,7%) bio je znac¢ajno bolji od onog ko-
je su izveli studenti programa V (42,6%). Naime, studenti dve
grupe klinicku praksu iz endodoncije pohadaju samo tokom
jedne godine, za razliku od drugih stomatoloskih fakulteta, gde
ona traje dve [11, 14], odnosno tri godine [20], a pre klinickog
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rada ti studenti pohadaju i pretklinicku nastavu. Prema nala-
zima naseg istrazivanja, uvodenje pretklinicke endodoncije u
nastavni plan i program studija studenata grupe V, znacajno je
uticalo na poboljSanje kvaliteta endodontskog le¢enja na stu-
dentskim vezbama, ali i ukazalo na potrebu da se nivo znanja i
vestina koji se sti¢e na studijama stomatologije iz oblasti endo-
doncije mora stalno unapredivati.

Lekarske greske na studentskim vezbama uocene su kod se-
dam zuba; kod cetiri je zabelezena perforacija, a kod tri zuba
prelom instrumenta. Sli¢ni rezultati dobijeni su u studiji Dadre-
sanfara (Dadresanfar) i saradnika [22], gde su lateralne perfo-
racije zida korena ustanovljene kod 16 od 400 zuba (4%), dok
se prelom instrumenta dogodio u cetiri kanala. Mala inciden-
cija lekarskih greSaka moze se objasniti ¢injenicom da molari
nisu bili obuhvaceni istrazivanjem, kao i da se u slu¢aju pojave
ovih komplikacija pacijenti obi¢no upucuju specijalistima en-
dodoncije, tako da lecenje ne zavr$avaju studenti na vezbama.

Mnogi faktori mogu biti razlog malom procentu adekvat-
nog punjenja kanala u ovom istrazivanju: dizajn studije, velici-
na uzorka, metodoloski kriterijumi, tehnike hemomehanicke
obrade i opturacije kanala, klini¢ki faktori i kurikulum iz obla-
sti endodoncije. Tako kvalitet endodontske intervencije ima
znacajan uticaj na ishod lec¢enja obolelog zuba, on sigurno nije
presudan za uspeh terapije. Obezbedivanje antisepti¢nih uslo-
va rada, kvalitet preparacije kanala, materijali kori$¢eni tokom
hemomehanicke obrade, medikacije i opturacije kanala tako-
de su znacajni prognosticki faktori koji mogu uticati na ishod
endodontskog lecenja [23].

ZAKLJUCAK

Kvalitet endodontskog le¢enja koje su izveli studenti na vezbama
bio je dobar u viSe od polovine slu¢ajeva. Procenat adekvatnog
kanalnog punjenja u grupi studenata V, programa studija koji
su prethodno pohadali nastavu iz pretklinicke endodoncije bio
je znacajno veci nego kod studenata programa V. Ova razlika
u kvalitetu punjenja kanala korena zuba na studentskim vezba-
ma studenata razli¢itih nastavnih planova i programa ukazuje
na znacajan uticaj kurikuluma iz oblasti endodoncije na kvali-
tet endodontske terapije, ali i na ¢injenicu da se ovi programi
moraju stalno unapredivati i usavrsavati.



