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SUMMARY

Introduction Knowledge of root canal morphology is one of the main prerequisites for successful endodontic treat-
ment. We present the case of a patient with multiple canals in lower anterior teeth which were treated endodontically.
Case Report To a 45-year-old patient endodontic treatment was applied on lower left lateral incisor, lower right central
and lateral incisor and lower right canine. These teeth were previously prepared for prosthetic crowns. All involved
teeth had two canals which were not visible on the primary radiographs. Gracility of remaining tooth structure and
canals and the presence of two canals in each tooth required additional radiographs for verification of multiple canals.
Careful biomechanical instrumentation and irrigation with use of lubrication due to narrow canals was performed.
The canals were obturated with gutta-percha using lateral compaction technique and Acroseal (Septodont) paste. On
the control checkup after eight months, the patient was asymptomatic, while clinical finding was normal.
Conclusion Complexity of presented case was even more significant because these teeth were prepared to support
prosthetic superstructure and crowns, and every “forgotten” canal is an iatrogenic error.
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INTRODUCTION

The failure of endodontic treatment may be the result of
“forgotten”, non-detected canals, inadequate biomechan-
ical instrumentation and irrigation or incomplete obtura-
tion. Variations in the number of roots and canals (posi-
tion, direction and morphology), and the presence of lateral
or accessory canals and branches are often described in
the literature [1]. In addition to good knowledge of canal
morphology, it is necessary to realize the treatment complex-
ity, particularly if prosthetic reconstruction is required
after endodontic treatment completion.

Numerous researchers have studied morphology of
the canal system of lower anterior teeth. Mandibular
canine is usually described to have one root and one
canal [2]. Vertucci [1], Pineda and Kuttler [3], Green
[4] and D’Arcangelo et al. [5], in their studies, have indi-
cated the presence of two canals with one or two sepa-
rate openings in 15% of samples. Laurichesse et al. [6]
have described the presence of one root and two canals
in 2% of samples and two roots and two canals in 1% of
cases. If two canals are present, they usually join into one
opening [7]. D’Arcangelo et al. [5] have reported mandib-
ular canine with two roots and two canals. Holtzman [8]
and Orguneser and Kartal [9] have described endodon-
tic treatment of a lower canine with three canals and one

root. Heiling et al. [10] have shown an extremely rare case
of a mandibular canine with two roots and three canals.

Mandibular incisors have two canals in 11-58% accord-
ing to the literature, and they are in most cases joined into
one single canal in the apical third at about 1-3 mm to the
apex [1, 11, 12]. Miyashita et al. [13] have recorded two
canals with one opening at the apex in 12.4% of the tested
samples, while two canals with two separate openings at
the apex have been found in only 3%. Ingle and Bakland
[2] have found two canals in 23.4% of mandibular central
and 14.7% of lateral incisors. A study by Indian authors
[11] on 480 extracted mandibular incisors reported one
canal present in 63.75%, two canals with one opening in
36.5% and two canals with two openings in 6.25% of cases.
The presence of two roots and two canals have also been
noted [14]. The presence of lateral canals, which were
more common in middle third than in apical third, has
also been described [11, 12].

A great problem is the fact that during endodontic
treatment of these teeth, in a small percentage all canals
are found and treated [11, 15]. This results in failure of
endodontic treatment, with visible changes radiographi-
cally which are often surgically treated, even though the
reason for failure is “forgotten” or non-instrumented
canal. During access cavity preparation lingual axial angu-
lation of crowns for about 20 degrees, and mesial axial
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angulation for about 17 degrees should be considered.
In order to detect lingual canal it is necessary to extend
access cavity in inciso-gingival direction.

CASE REPORT

A 45-year-old woman showed up at the Clinic for restor-
ative Dentistry and endodontics, School of Dentistry in
Belgrade for endodontic treatment of the lower anterior
teeth, previously prepared for prosthetic crowns. Lower
left lateral incisor, lower right central and lateral incisor
and lower right canine were proposed for endodontic treat-
ment. Teeth were vital and percussion test was negative.
Analysis of preoperative diagnostic radiograph revealed
one canal in the lower left lateral incisor (Figure 1), one
canal in right central and lateral incisor and two separate
canals in lower right canine were clearly visible on the
radiograph (Figure 2).

After obtaining dry field and local anaesthesia, access
cavity was prepared on the lower left lateral incisor. It
was desirable to preserve the coronal part of the tooth as
much as possible, without compromising the principles
of endodontic treatment. By probing the bottom of the
access cavity the entrance of the root canal was located.
When a thin instrument #8-10 was placed in the canal,
buccal inclination of the instrument was visible but the
instrument could not be moved either in central or lingual
direction. There was assumption about the existence of
the lingual canal even though it was not visible on the
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radiograph. By careful exploration, lingual entrance was
detected, two instruments were placed in the canals and
another radiograph was taken (Figure 3). The entrance
of the canal was instrumented by Gates Glidden bur #2.
Working length was determined using apex locator Root
ZX (Morita, Europe GmbH, Frakfurt, Germany). The
canals were instrumented using flexible hand canal instru-
ments and Canal+ (Septodont) as lubricant. Step back
technique and irrigation with 0.5% NaOCl solution were
applied for canal instrumentation. The canals were obtu-
rated using Acroseal (Septodont) paste and gutta-percha
and additional radiograph was taken (Figure 4).

Three lower right anterior teeth were endodontically
treated in the next appointment. Preoperative diagnos-
tic images of the lower right central and lateral incisor
showed that both of them had one canal, while in the
right canine two separate canals were visible (Figure 2).
Having experience with multiple canals in the lower left
lateral incisor and visible two canals in the lower right
canine, there was an assumption that all three teeth may
have two canals. Endodontic treatment was conducted
as described for the lower left lateral incisor. By inserting
thin instruments in the canals, two canals were validated
in the three lower right anterior teeth (Figure 5). Canals
were instrumented, irrigated and obturated with gutta-
percha using lateral compaction technique and Acroseal
paste. Radiography was performed from two different
angles to be able to register two canals (Figures 6 and 7).
Control checkup after eight months was performed and
patient had no subjective problems.

Figure 1. One canal in the tooth 32 as shown on preoperative
radiograph

Slika 1. Na radiogramu se vidi jedan kanal donjeg levog lateralnog
sekutica

Figure 2. One root canal in the teeth 41, 42 and two root canals in
the tooth 43 (preoperative radiograph)

Slika 2. Na preoperacionom radiogramu se vide po jedan kanal zuba
41142 i dva kanala zuba 43
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Figure 3. Endodontic files placed in two canals
Slika 3. Postavljanje kanalnih instrumenata u dva kanala radi
dijagnostike
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DISCUSSION

Detecting two canals in clinical situations can be compli-
cated because of the superposition of canals on the radio-
graph. Careful analysis can reveal direction of a root canal
where sometimes sudden disappearance of the canal may
indicate a possible doubling the canal [16, 17]. In this
case, at the same time, advantage and disadvantage was
that the teeth were prepared for prosthetic crowns. It was
difficult to prepare adequate access cavity because of pres-
ervation of the crown on one hand and not compromis-
ing endodontic treatment on the other hand. Instrument
position during the initial exploration of the canal clearly
indicated first slope of the canal to the buccal and second
slope to the lingual. As few teeth were already shown to
have two canals, including the canine, to verify the canal
and obtain working length, several radiographs were taken
from different angles. On some radiographs, it seemed
as superposition, but on some the presence of two sepa-
rate canals was obvious. The presence of two canals in
mandibular incisors is quite often [1, 2, 3] as shown in in
vitro studies on extracted teeth, whereas in clinical prac-
tice one of the canals is often forgotten leading to the fail-
ure of endodontic therapy.

Two canals are more common for lower incisors than
lower canine. It should be pointed out that the complexity
of canal system in one tooth usually requires better anal-
ysis of remaining teeth and their root canals.

Figure 4. Final obturation of two root canals
Slika 4. Konac¢no punjenje oba kanala korena

Figure 5. Endodontic files placed in two canals of the teeth 47, 42 and 43
Slika 5. Postavljanje kanalnih instrumenata u dva kanala zuba 41, 42
i 43 radi dijagnostike
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Figure 6. Final obturation of two canals in the lower right central and
lateral incisors

Slika 6. Kona¢no punjenje oba kanala korena donjeg desnog central-
nog i lateralnog sekutic¢a
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KRATAK SADRZA)

Uvod Poznavanje morfoloskih osobina kanala korena zuba jedan je od osnovnih preduslova uspesne endodontske terapije. Prika-
zujemo slucaj pacijenta sa visekanalnim sistemima donjih frontalnih zuba koje je bilo neophodno endodontski leciti.

Prikaz slucaja Kod Zene stare 45 godina uradena je endodontska terapija na donjem levom lateralnom sekuti¢u, donjem desnom
centralnom i lateralnom sekuti¢u i donjem desnom o¢njaku. Zubi su prethodno bili pripremljeni za proteti¢ke krunice. Svi uklju-
¢eni zubi su imali po dva kanala koja nisu bila vidljiva na primarnom radiogramu. Gracilnost preostale krunice zuba, gracilnost ka-
nala i zastupljenost po dva kanala u svakom zubu zahtevali su dodatna snimanja radi potvrde udvojenosti. Bila je neophodna pa-
zljiva biomehanicka obrada uz primenu lubrikanta i irigansa zbog otezane prohodnosti kanala. Kanali su napunjeni lateralnom
kompaktazom gutaperke uz primenu paste Acroseal (Septodont). Na kontrolnom pregledu osam meseci kasnije pacijentkinja ni-

je imala subjektivnih tegoba, a klinicki nalaz je bio normalan.

Zakljucak Sagledavanje kompleksnosti ovakvog slucaja radi endodontskog lecenja je znacajno, jer su ovi zubi bili dalje opterece-
ni protetickim nadogradnjama i krunicama, pa bi svaki ,zaboravljeni” kanal bio lekarska greska u okviru preproteticke pripreme.

Kljucne reci: endodontsko lecenje; mandibularni o¢njak i sekutii; udvojenost kanala

uvoD

Neuspeh endodontskog le¢enja moze biti rezultat tzv. zabora-
vljenih (neotkrivenih) kanala korena zuba, nedovoljnog ¢isce-
nja i obrade i nepotpune opturacije kanala korena. Opisane su
brojne varijacije broja korenova i kanala zuba (polozaj, pravac
pruzanja, morfoloski izgled), broja lateralnih i transverzalnih
kanali¢a i anastomoza [1]. Osim dobrog poznavanja morfolo-
$kih osobina, neophodno je upoznati se i sa slozeno$¢u kanal-
nog sistema, posebno ukoliko je potrebna endodontska terapi-
jaipotom proteticka rekonstrukcija zuba.

Mnoge studije su opisale morfoloske odlike kanalnog sistema
donjih frontalnih zuba. Mandibularni o¢njak obi¢no ima jedan
korenijedan kanal [2]. Vertuci (Vertucci) [1], Pineda (Pineda) i
Katler (Kuttler) [3], Grin (Green) [4] i D'Arkandelo (DArcange-
lo) i saradnici [5] u svojim studijama ustanovili su dva kanala s
jednim ili dva odvojena otvora u 15% ispitivanih uzoraka zuba.
Lorisesova (Laurichesse) i saradnici [6] opisali su u 2% ispitiva-
nih uzoraka dva kanala u jednom korenu, a u 1% uzoraka dva
korena i dva kanala. Ako postoje dva kanala, ona se obi¢no spa-
jaju u jedan s jednim otvorom na vrhu korena [7]. D’Arkandelo
i saradnici [5] navode primer dvokorenog mandibularnog o¢-
njaka sa dva kanala. Holeman (Holtzman) [8] i Orguneser (Or-
guneser) i Kartal (Kartal) [9] prikazali su slu¢aj endodontskog
le¢enja donjeg o¢njaka sa tri kanala u jednom korenu. Hajling
(Heiling) i saradnici [10] opisali su izuzetno redak slucaj dvo-
korenog mandibularnog o¢njaka sa tri kanala.

U literaturi se navodi da 11-58% mandibularnih sekuti¢a
ima dva kanala i da se u ve¢ini slu¢ajeva spajaju u jedan kanal
u apeksnoj tre¢ini, na 1-3 mm od apeksa [1, 11, 12]. Mijasita
(Miyashita) i saradnici [13] su u 12,4% ispitivanog uzorka usta-
novili dva kanala koja imaju jedan otvor u vrhu korena, a u svega
3% uzoraka dva kanala koja se otvaraju sa dva odvojena otvora

u vrhu korena. Ingl (Ingle) i Baklend (Bakland) 2] su utvrdi-
li dva kanala u 23,4% uzoraka kod centralnog i u 14,7% sluca-
jeva kod lateralnog mandibularnog sekutica. Studija indijskih
autora [11] na 480 ekstrahovanih mandibularnih sekuti¢a uka-
zala je na jedan kanal u 63,75% ispitivanih uzoraka, dva kanala
s jednim otvorom u 36,5% uzoraka i dva kanala sa dva otvora u
6,25% slucajeva. Zabelezeno je i postojanje dva korena sa dva ka-
nala [14]. Ustanovljeni su i lateralni kanali, koji su ¢e$¢i u sred-
njoj trecini, a nesto se rede javljaju u apeksnoj trecini [11, 12].

Veliki problem predstavlja ¢injenica da se tokom endodont-
ske terapije na ovim zubima u retkim prilikama pronalaze i en-
dodontski lece dva kanala [11, 15]. To dovodi do brojnih neu-
speha endodontske terapije, koji su praceni radiografski vidlji-
vim promenama na periapeksu zuba i ¢esto se hirurski resava-
ju, iako u osnovi stoji tzv. zaboravljeni neobradeni kanal. Pri-
likom formiranja pristupnog kaviteta treba imati u vidu lin-
gvoaksijalnu angulaciju krunice od 20 stepeni, kao i mezioak-
sijalnu angulaciju krunice zuba od 17 stepeni. Da bi se otkrio
lingvalni kanal, neophodna je ekstenzija kaviteta u incizogin-
givalnom smeru.

PRIKAZ SLUCAJA

Zena stara 45 godina javila se na Kliniku za bolesti zuba Stoma-
toloskog fakulteta u Beogradu radi endodontskog lecenja donjih
frontalnih zuba koji su prethodno bili ispreparisani za proteti¢-
ke krunice. Trebalo je endodontski zbrinuti donji levi lateralni
sekuti¢, donji desni centralni i lateralni sekutic¢ i donji desni o¢-
njak. Vitalitet zuba je bio o¢uvan i nije bilo perkutorne osetlji-
vosti. Analizom preoperacionog dijagnostickog radiografskog
snimka u okviru preproteticke pripreme na donjem levom la-
teralnom sekuti¢u uocen je jasno vidljiv jedan kanal (Slika 1).



Na snimku donje desne strane ustanovljeni su jedan kanal cen-
tralnog i lateralnog sekutica i dva razdvojena kanala donjeg o¢-
njaka (Slika 2).

Nakon pripreme polja rada i primene anestezije pristupi-
lo se formiranju pristupnog kaviteta na donjem levom lateral-
nom sekuticu. Bilo je poZeljno o¢uvati krunic¢ni deo zuba ko-
liko je to moguce, da se ne ugroze principi endodontskog lece-
nja. Sondiranjem dna pristupnog kaviteta, gracilnih isprepari-
sanih krunica zuba, pozicionirao se ulaz u kanal. Tokom po-
stavljanja tankog kanalnog instrumenta #8-10 bile su vidljive
inklinacija instrumenta ka bukalnoj povrsini i gracilnost ka-
nala, pri ¢emu instrument nije mogao da se pomera central-
no ilingvalno. Pretpostavka je bila da postoji i lingvalni kanal,
iako se na snimku on nije video. Pazljivim ispitivanjem uocen
je ulaz u lingvalni kanal, ubacena su dva kanalna instrumen-
ta, §to je registrovano radiogramom (Slika 3). Ulaz u kanal je
obraden Gejts-Glidenovim (Gates-Gliden) borerom #2. Radna
duzina je odredena primenom apeks lokatora Root ZX (Mori-
ta, Europe GmbH, Frankfurt, Nemacka). Potom su za obradu
kanala korisc¢eni fleksibilni kanalni instrumenti uz primenu
lubrikanta Canal+ (Septodont). Primenom tzv. step back teh-
nike, biomehanicka obrada je upotpunjena irigacijom rastvo-
rom NaOCl od 0,5%. Kanali su potom napunjeni pastom Ac-
roseal (Septodont), nakon ¢ega je nacinjen radiogram konac-
nog kanalnog punjenja (Slika 4).

U sledecoj seansi radena su tri donja desna frontalna zuba.
Na preoperacionom dijagnostickom snimku donji desni cen-
tralni i lateralni sekuti¢ imali su po jedan vidljiv kanal, dok je
o¢njak imao dva jasno odvojena kanala (Slika 2). S obzirom na
to da smo bili upoznati sa situacijom na levoj strani i da su bi-
la vidljiva dva kanala kod o¢njaka na radiogramu, poslo se od
pretpostavke da sva tri zuba imaju po dva kanala. Endodont-
sko le¢enje je izvedeno na isti na¢in kao i kod prethodnog zu-
ba. Ubacivanjem tankih kanalnih instrumenata potvrdena su po
dva kanala u sva tri donja frontalna zuba sa desne strane (Slika
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5). Kanali su obradeni i napunjeni takode lateralnom kompak-
tazom gutaperke i pastom Acroseal, te su nac¢injeni radiograf-
ski snimci iz dva ugla, na kojima su registrovana po dva kanala
(Slike 6 i 7). Na kontrolnom pregledu osam meseci kasnije pa-
cijentkinja nije imala nikakvih subjektivnih tegoba.

DISKUSIJA

Problem u dijagnostikovanju dva kanala u klinickim uslovima
obi¢no predstavlja superpozicija kanala na radiogramu. Pazlji-
vom analizom radiograma, izmedu ostalog, prati se i pravac
pruzanja kanala korena, pri ¢emu se ponekad moze uoiti pre-
kid kontinuiteta, $to moze da ukaze na eventualno udvajanje
kanala [16, 17]. U ovom slucaju istovremeno otezavajuca ali i
olaksavajuca okolnost bilo je to Sto su zubi pre devitalizacije bi-
li ispreparisani za proteticke krunice. Time je mogu¢nost eks-
tenzije pristupnog kaviteta bila otezana, jer je trebalo sacuvati
kruni¢nu supstancu, a da se pri tom ne ugrozi ishod endodont-
skogle¢enja. S druge strane, pozicioniranje kanalnog instrumen-
ta pri prvom ispitivanju kanala vidno je ukazivalo na bukalni,
a potom i na lingvalni nagib kanalnog instrumenta. Kako su u
pitanju bili dvokanalni donji zubi, uklju¢ujuci i o¢njak, treba-
lo je, radi potvrde kanala i radiografske odontometrije, napra-
viti nekoliko snimaka iz razlicitih uglova, $to je u jednom slu-
¢aju ukazivalo na superpoziciju, a u drugom na postojanje dva
razdvojena kanala. Postojanje dva kanala kod mandibularnih
sekutica se relativno Cesto javlja [1, 2, 3], $to potvrduju studi-
je in vitro na ekstrahovanim zubima, dok se u klinickoj praksi
Cesto desava da se jedan od kanala zaboravi, $to dovodi do ne-
uspeha endodontske terapije.

Zarazliku od mandibularnih inciziva, mnogo se rede otkri-
vaju dva kanala u donjem o¢njaku. Treba naglasiti da slozenost
kanalnog sistema kod jednog zuba obi¢no zahteva bolju anali-
zu preostalih zuba i eventualno otkrivanje sli¢nih.
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