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KRATAK SADRZAT

vod. Kanali korena gotovo svih grupa zuba sw obid-
no ovalnog oblika na poprednom preseku. Ovakay morfo-
lofki oblik kanala predstaviia poseban izazov za potpuno
instrumentacijn I opturaciji, a samim Hm [ za uspefan
ishod terapife.

Cilj. Cilf ovog rada bio je ispitivanje oblika i dijame-
tra korenskih kanala humanih dowjih molara @ premolara
u apeksnay §osrednjaf treding kako B ose wtvedila prevalen-
cifa morfolofkh oblika kanala,

Mauterifal i metod. LtraZivange je sprovedeno na 80
ekstrahovanih humanih donjih zuba (40 molara | 40 pre-
malara). Zubi su postavijeni u posebno dizamiran kalup
zaliveni providnim samopolimerizupadim akrilatom. Zatim
su zubi sedeni mikrotomom na nivoima od 31 6 milimetara
wdaljenosti od apeksa. Popredni presect su jotografisant
digitalnom kamerom pod wvelidanjem od 30X Na foto-
grafijama zuba vrfeno je merenje dideg | kradeg prednika
kanala korena i izradunavan je nithov odnos.

Regultati, U apeksnayf tredini korena 22% premola-
ra i 35% molara imalo je ovalan oblik korenskog kanala.
I sredrjay treding ovakvie morflogiin pokazivalo je 36%
premolara i 41 % molara.

Zakljudak., Korenski kanali donjih molara | premo-
lara su w velikom procentu ovalnog poprednog preseka.
Ovako Sest morfolofkl oblik kanala identifikovan « ovim
grupama zuba je madapn podatak kofi moZe uticati na
izhar tehnike preparacije.

Kljuécne reci kanal korena, dentalna anatomija

ORIGINALNI RAD {OR)

ORIGINAL ARTICLE
SUMMARY
Introduction. Oval root canals are predominant in
all groups of human teeth.

In such canals it is ¢ challenge to fifill the neces-
sary preconditions for @ successful owtcome of root canal
therapy — complete cleaning, shaping and obteration.

Alm. The aim of this study was to investigate the
shape and diameter of root canals in the apicdl and mid-
die third of human mandibdar molars and premolars, to
determineg the prevalence and extent of long oval canals.

Materials and methods. The shudy was carried out
an 80 extracted human teeth, 40 molars and 40 premo-
lars. The teeth were placed in a specially designed muf”
fe monld and embedded in transparent aoryiic resin, After
the polymerisation of the acrylic resin, the testh were
taken out of the mould and sectioned at levels 3 and ©
mm Jrom the apex. The cross-sections were photographed
wnder 30X magnification using a digital camera. The long
and short canal diameter were maasured on the images
and their ratio calculated.

Results. In the apical third 22% of the premolars and
35% af the molars had oval root canal morphology. I the
middle third 36% of premolars and 41% of molars.

Conclusion. Root canals of mandibular molars and
premolars are affen oval in their cross-section. They seem
to be more frequently oval in their cross-section than pre-
vicws studies have shown.

Keywords: root canal, dental anatomy
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Brojni su faktori koji mogu uticati na kvalitet i ishod
endodontskog le€enja zuba. Medju onima na koje terape-
ut nema nikakvog uticaja je unutrainja morfologija kanala
korena zuba. Uocbi¢ajenim dijagnostickim metodima, koji
su na raspolaganju klini¢aru, uglavnom se dobijaju ogra-
ni¢ene informacije o obliku kanalnog sistema tretiranog
zuba. Zbog toga su od kljuéne vaZznosti podaci o anato-
miji svako pojedinalnog zuba, bilo da se radi o osnovnim
ili usko specifitcnim detaljima anatomskih karakteristika
kanala korena zuba.!** Popreéni presek kanala korena zuba
Cesto pokazuje varijacije koje se mogu pojednostavlje-
no prikazati u vidu priblizno okruglog, priblizno ovalnog
i nepravilnog oblika kanala. Problemi u obradi, ¢i§cenju
i oblikovanju ovalnih kanala korena su dugi niz godina
predmet brojnih istraZivanja. *-8

U vige eksperimentalnih studija proveravan je kvalitet
preparacije ovalnih kanala korena upravo na donjim pre-
molarima i distalnim korenovima donjih molara. Medutim,
osnovni problem u endodontskom lefenju zuba je upravo
nemogucnost tatne identifikacije oblika kanala korena. U
nekim studijama se ovalna morfologija kanala prakticno
podrazumevala i verifikovana je samo inspekcijom otvora
kanala.? Za oéekivati je da neki od ispitivanih zuba i nisu
ispunjavali kriterijum ovalnosti u celoj svojoj duZini. Drugi
autori su rendgengrafijom zuba iz dva pravca odredjivali
njegovu unutrainju morfologiju i tako ih uklju¢ivali u stu-
diju.®® Korelacija izmedju stepena izraZenosti ovalne mor-
fologije kanala korena i efikasnosti preparacije nije zapaZe-
nani u jednom ispitivanju. Ovakav stav se moZe smatrati
mehanicistiCkim pristupom bez punog uvaZavanja specific-
nosti anatomskih karakteristika. Wu i saradnici su 2000.g
ispitivali prevalenciju i izraZenost izduzenih ovalnih kana-
la korena u svim grupama zuba.® Oni u radu ukazuju na
moguc¢ znataj stepena izduZenosti popre¢nog preseka kana-
la na kvalitet i mogucnosti preparacije i opturacije kanala.

Materijal i metod

U ispitivanju je kori$ten uzorak od 80 ekstrahova-
nih humanih zuba, i to 40 donjih molara i 40 donjih pre-
molara odabranih metodom slu¢ajnog izbora. Zubi su po
ekstrakciji ¢uvani u 5% rastvoru formalina. Zubi kori§¢eni
u eksperimentu bili su bez prisustva ekstemih i intemih
resorpcija na korenu zuba. Za analizu unutragnje morfolo-
gije kanala korena zuba kori$¢ena je modifikacija Braman-
teove tehnike. Ekstrahovani zubi su fiksirani unutar poseb-
no dizajniranog kalupa (s 1,2) i zatim zalivani u providni
autopolimerizujuéi akrilat.

Slika 1. Kalup
Figure 1. The mould

Numerous factors can influence the quality and out-
come of endodontic therapy. Among those that cannot be
controlled by the therapist is the inner morfology of the
root canal system. Usual diagnostic methods provide only
limited information about the shape of the treated root
canal system. Therefore, previously established infor-
mation regarding the anatomy of each group of teeth is
of atmost value, including basic as well as much more
detailed characteristics of root canals.!® There are many
variations in shape of the root canal cross-section. They
can be simplified as near round, near oval and irregular
shape. Difficulties in shaping oval root canals have been
noted in practice and are subject to scientific investiga-
tions for many years. >

Several experimental studies assessed the quality
of preparation of oval root canals using lower premolars
and distal roots of lower molars. In some of the studies
the oval root canal morfology of these teeth was taken for
granted and was veryfied only by inspection of the canal
opening.” It can be expected that some of the root canals
did not meet the criteria to be assessed as oval, at least
not in all their length. Other authors used two directional
radiographic images to assess inner canal morfology and
decide which teeth to include in the experiment.>” Corre-
lation between the extent of oval shape and efficiency of
the preparation was not given in any investigation. Wu et
al (2000) investigated the prevalence and extent of long
oval canals in all groups of teeth.? In the same paper they
pointed out that there was a possible correlation between
the extent of the oval root canal shape and the chance for
complete preparation and opturation.

Material and Method

Eighty extracted adult human teeth, which had been
stored in 5% formalin solution, were randomly selected
for this investigation. The teeth with present external or
detectable internal root resomptions were excluded from
the experiment. Root canal morfology was evaluated using
a modification of the Bramante technique. The extracted
teeth were mounted in a specially designed muffle mould
and embedded in transparent acrylic resin
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Kalup se sastoji od baze i Cetiri strane koje se §rafo-
vima pri¢vricuju na bazu ¢ineéi na taj na¢in kocku koja je
s jedne strane otvorena. Na stranicama kalupa okrenutim
unutragnjosti kocke su na istim nivoima urezani Zlebovi
girine 1mm.

Po vezivanju akrilata zubi su sec¢eni na dva nivoa, natri
i dest milimetara od vrha korena pod pravim uglom u odno-
su na uzduznu osovinu korena mikrotomom Leica SP1600
(Leica wicrosystems Gmbh, Wetzlar Germany). Svaki od
poprecnih preseka fotografisan je digitalnim fotoaparatom
(Olympus E-500, Olympus corporation, Tokyo, Japan) uz
pomo¢ mikroskopa na uveli¢anju od 30x. Na fotografijama
je vréeno procenjivanje oblika popre¢nog preseka korenskog
kanala i odredjivanje njegovih pre¢nika. Na fotografijama
donjih molara vr¥ena je analiza samo distalnog korena. Odre-
djivana je linija najduZeg dugog pre¢nika kanala (P1) i najdu-
Zeo kraceg precnika (P2) koje su bile urpavne jednana drugu.
Linije su odredjene usaglafavanjem dva ispitivata. DuZine
linija pre¢nika merene su na digitalnim fotografijama u pik-
selima i izrafunat je njihov odnos. Odnos duZeg pretnika
kanala korena P1 (koji se obitno proteZe u vestibulo-oralnom
praveu) i kraceg pre¢nika P2 (koji se obitno pruza u mezio-
distalnom pravcu), je odredivao indeks ovalnosti kanala
P1/P2=10. Ta numericka vrednost pokazuje do koje mere je
poprecni presek kanala ovalnog ili spljostenog oblika.

The mould consisted of a base plate and four sides
which are screwed on to the base plate thus forming a
cube open on one side. Sides of the mould had Imm deep
grooves facing the inner side of the cube. After the set-
ting of the resin, teeth were sectioned at levels 3 and 6mm
from the apex at a straight angle on the root axis using
Leica SP1600 microtome saw (Leica microsystems Gmbh,,
Wetziar, Germany ). Each cross-section was photographed
using a digital camera (Qlympus E-500, Olympus corpora-
tion, Tbkyo, Japar) and a microscope under 30X magni-
fication. Evaluation of the shape of root canal cross-sec-
tions was done on the photographs as well as the measur-
ment of the root canal diameters. On the photographs of
the lower molars only the distal root was analysed. The
lines of the longest long canal diameter (P1) and the long-
est short canal diameter (P2), at right angles at each other,
were determined and agreed on by two investigators.
Length of the diameter lines was measured on the digital
photographs in pixels and their ratio was calculated. The
ratio between the length of the longer root canal diameter
(P1, usually in the vestibulo-oral projection), and the short
root canal diameter (usually in the mesio-distal projec-
tion), gave the IO index. That number indicated the extent
to which the canal was oval or flattened.

Stika 2. Cveadarn kanad korena
Figure 2. An oved root caned

Stika 3. Kanal korena kniznog prednika
Figre 3. A round root capal
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Ukoliko je 10=2, odnosno ukoliko je duZi pre¢nik
kanala bar dva puta duZi od krac¢eg, kanal je kvalifikovan
kao ovalan. Kanali sa 10>4 kvalifikovani su kao izrazito
ovalni ili spljo$teni. Prema veli¢ini 10 indeksa na odredje-
nom nivou preseka zubi su rasporedjivani u grupama, od
blaZe ka izraZenoj spljodtenosti.

Rezultati

Na 36% premolara je u srednjoj tre¢ini korena identi-
fikovana ovalna morfologija kanala. Od toga je u pet slu-
¢ajeva, ili 12.5% bio prisutan izraZen ovalan izgled kanala
a u dva slucaja spljosten oblik sa I0>4. U apeksnoj treéini
ovalnu morfologiju imalo je 22% premolara od ¢ega jeu 3
slu¢aja bilo sa izraZenijim IO indeksom od 3-4.

Kod 41% molara je bila prisutna ovalna morfologija
kanala korena u srednjoj tre¢ini. U #est slucajeva donjih
molara (15%6) morfologija je bila izraZenije ovalna, a dva
kanala su kvalifikovana kao spljoiten oblik. U apeksnoj
tre¢ini 35% molara je bilo ovalnog oblika, tri sa IO 3-4, a
nijedan nije bio spljostenog oblika.

Premolari apeksna treéina
40
31
30
20
10 6 g
5 [ ] = 0
1-2 2-3 34 4-5
10
Premolari srednja trecina
30 25
20
10
10 -
o [ | —
1-2 2-3 3-4 4-5
10

The canal was identified as oval if I0=2, ie the
longer root canal diameter was at least two times longer
than the short. The canals with 10>4 were qualyfied as
extremely oval or flattened. According to the IO values at
sectioned levels the teeth were grouped as to the extent of
their flattness.

Results

36% of premolars had oval cross-sections in the mid-
dle third of the root. In five cases, or 12.5%, the canals
were more oval, two of which were flattened with I0=4.
In the apical third, 22% of the premolars had oval mor-
phology, with only 3 cases of pronounced oval morphol-
ogy with IO 34, 41% of the molars had oval morphology
in the middle third. In six cases, or 15%, their shape was
more oval and two canals were qualyfied as flattened. In
the apical third, 35% of the molars had oval shape of their
root canals, three with 10 3-4 and none flattened.

Grafikon 1. Prevalencija ovalnih kanala korena w apeksnaf tred i
premaolare.

Graph 1. The prevalence of oval root candls in the apical third in
premolars.

Grafikon 2. Prevalencija ovalnih kanala korena w sredvjaf trecing
premaolare.
Graph 2. The prevalence of aoval root candls in the middle third in
premolars.
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Diskusija

Prilikom odabira eksperimentalnog modela odluce-
no je da se prihvati sopstvena modifikacija Bramanteovog
modela.!"!! Bramanteov model je tokom godina dosta
kori§ten od brojnih autora i postao je neka vrsta standar-
da zbog svoje pouzdanosti i jednostavnosti.!*!® Pored
ostalog ovaj izbor pruZa moguénost eventualnog nastavka
istraZivanja na jedinstvenoj platformi. Eliminacija zuba sa
prisutnim eksternim i internim resorpcijama korena zuba
logitna je posledica ¢injenice da prirodna unutradnja i
spoljna morfologija zuba moZe biti izmenjena patologkim
procesom. Obzirom na to da eksperimentalni uzorak ¢ine
zubi ekstrahovani zbog opravdanih stomatologkih indika-
cija, broj tako odbacenih zuba bio je relativino visok (4).

Odabrane grupe zuba za ovo ispitivanje su pored
donjih inciziva najéefce korif¢ene u ispitivanjima kva-
liteta preparacije i ¢ifcenja kanala s ovalnim popretnim
presekom.”” Medutim, malo je studija koje na veéem
uzorku procenjuju morfologiju ovih zuba i defini$u pro-
cenat i izraZenost spljoftene morfologije. Wu i saradnici
su sproveli ispitivanje popretnih preseka kanala korena u
apeksnih 5mm na svim grupama zuba. Pronaéli su oval-

Grafikon 3. Prevalencija ovalnih kanala korena v apeksnaj tred i
malara,
Graph 3. The prevalence of oval roct canals i the apical third in molars.

Grafikon 4. Prevalencija ovalnih kanala korena w sredvjaf trecing
malera,
Graph 4. The prevalence of aoval root candls in the middle third in
malars.

Discussion

When choosing the model for this experiment
we opted for our own modification of the Bramante
model.!"!! Such model was used many times over the
years by various authors and became a sort of a stand-
ard due to its reliability and simplicity.!?!* Besides, that
model gives us the opportunity to pursue further investiga-
tions on the same platform. The elimination of teeth with
present external or internal root resorptions reflects the
fact that natural inner and outer anatomy of the tooth has
been changed by the pathological process. Since the teeth
used in the experiment were already extracted due to vari-
ous otherwise untreatable conditions, the number of such
teeth was relatively high, four altogether.

Groups of teeth chosen for this investigation were,
along with lower incisors, most commonly used in
prevoius studies investigating the quality of prepara-
tion and desinfection of oval root canals.”” Even so there
are no studies that would investigate the morphology of
these teeth on larger scale and define the percentage and
extent of flattened root canals. Wu et &f. investigated the
cross-sections of the apical Smm of root canals in all teeth
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nu morfologiju u 25% slu¢ajeva na distalnim kanalima
donjih molara i uo¢ili da se taj procenat i odnos praktiéno
ne menja priblizavanjem kanala apeksu.? Kod premolara
je pronadjeno 27% ovalnih kanala, ali je ta ovalnost opa-
dala na 13% na udaljenosti 1mm od apeksa. Prilikom istog
ispitivanja uofene su znatajne morfolofke razlike izme-
dju kanala srednje izraZene ovalnosti sa 10 od 24 i izra-
Zeno ovalnih sa 10>4 ili spljostenih kanala. Takve kanale
su otkrili u donjim sekuti¢ima, mezijalnim korenovima
donjih molara, gomjim premolarima i mezijalnim kore-
novima gornjih molara. U ovom ispitivanju takvi kanali
su pronadeni i u srednjoj trec¢ini donjih premolara i distal-
nim korenovima donjih molara u 5% slu¢ajeva. Spljosteni
kanali korena sa svojim izduZenim recesusima predstav-
ljaju veliki problem za potpunu preparaciju, uklanjanje
organskog sadrZaja i trodimenzionalnu opturaciju. Ukoliko
se uzme u obzir da su najfei¢e veoma uzani i zakrivljeni
problem preparacije postaje jo$ kompleksniji.

Savremene rotirajuce tehnike uz upotrebu Ni-Ti
instrumenata pokazale su se neefikasne u preparisanju ¢ita-
ve cirkumferencije kanala i Cesto je dolazilo do otvaranja
uzanih recesusa.”?1%17 Objagnjenje je tra?eno u superela-
sti¢nosti materijala koji ne dozvoljava kontrolisan pritisak
na boéne zidove kanala, odnosno u aktivaciji instrumenta
isklju¢ivo rotiraju¢im pokretima. S druge strane ni ¢eli¢ni
endodontski instrumenti uz pokrete turpijanja duZ vestibu-
lo-oralnih recesusa nisu dali zadovoljavajuée rezultate. 12
Ekstremno irenje apeksne treé¢ine kanala pored rizika per-
foracije zidova kanala i razaranja apeksne konstrikcije je
takode veliki problem u &i§¢enju i oblikovanju kanala. 2

Vetina autora se slaZe da naglasak u endodontskoj
terapiji kod ovakve morfologije kanala treba staviti na
sistemn i tehniku irigacije.*1%16.17 Trigans treba da doprine-
se razlaganju oganskog sadrZaja uzanih recesusa kanala i
njegovoj eliminaciji, uti¢uéi na oblikovanje i dezinfekciju
kanala. Kao irigans izbora u mnogim istraZivanjima poten-
ciran je natrijum hipohlorit. U cilju povetanja njegove
efikasnosti preporuduje se poveéanje njegove temperatu-
re, koncentracije i koli¢ine. Kao ultimativni metod ostaje
ultrazvuéna agitacija irigansa bilo da je preparacija spro-
vedena ultrazvuénim tehnikama bilo da se ona realizuje
nakon preparacije nekim drugim sistemom?®.

Zakljugak

Kanali korena donjih premolara i distalnih korenova
donjih molara ¢esto imaju ovalnu morfologiju na poprec-
nom preseku. Izrazito ovalna, spljoftena morfologija nije
otkrivena u apeksnoj tre¢ini analiziranih kanala korena.
Relativno ¢esta pojava ovakvog morfolofkog oblika kana-
la korena ovih grupa zuba je znaajan podatak koji moZe
imati uticaja na izbor tehnike ¢igcenja i oblikovanja ovako
kompleksnih kanalskih sistema.

groups. They found oval momphology to be present in 25%
of the cases on the distal roots of lower molars. It was
interesting that the percentage practicaly did not change as
the canal approached the apex.? In premolars, such mor-
phology was identified in 27% of teeth and decreased to
13% 1mm from the apex. The same authors noticed sig-
nificant morphological differences between moderate oval
canals with IO 2-4 and extremely oval with 10>4, which
they called flattened. Such canals were identified in lower
incisors, mesial roots of lower molars, upper premolars
and mesial roots of upper molars. In the present study, we
found flattened canal shape in the middle third of premo-
lars and molars in 5% of teeth which may indicate greater
prevalence of that shape. Flattened root canals with their
long recessusses present a great chalenge for complete
instrumentation, elimination of the organic debris and
obturation. Bearing in mind that such canals are very
often narrow and curved, the problem of their preparation
becomes even more complex.

Contemporary rotary Ni-Ti techniques have proven to
be inefficient in preparing the entire circumference of the
canals and opening up the narrow recessusses.” %17 The
explanation was sought in the superelasticity of the mate-
rial that did not allow the controlled pressure to be aplied
on canal walls and exclusively rotating instrument motion.
On the other hand, stainless steel endodontic instruments
used in the filing motion along the vestibulo-oral reces-
susses did not prove to be efficient either.®!? Extreme
enlargement of the apical third of the root bares the risk
of perforating the canal walls and destroying the apical
constriction, and still does not yield significantly better
results. 12

Most authors agree that the emphasis in endodon-
tic treatment of teeth with flattened root canal morphol-
ogy should be on the irrigation. >1%1%17 Irrigating solution
should enhance dissolving of the organic debris and its
evacuation, contributing to the desinfection of the canal
and possibility of hemmetic obturation. All the authors
agree that the irrigant of choice is sodium hypochlorite.
Increase in its concentration, temperature and volume used
is recommended. As the ultimate method, there is ultrason-
ic irrigation whether the preparation had been performed
with ultrasonic techniques or not.

Conclusion

Root canals of lower premolars and distal roots of
lower molars are often oval in cross-section. Extremely
oval, flattened morphology was not detected in the apical
third of the analyzed root canals. Relatively frequent pres-
ence of such morphological shape of root canals in lower
molars and premolars is an important finding that can
influence the choice of cleaning and shaping technique.
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