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Abstract

INTRODUCTION. The mandibular first premolar presents a diagnostic challenge in endodontics, often re-
ferred to as the “endodontist’s enigma”, due to its unpredictable and complex internal morphology. While
the typical configuration involves a single root and one canal, significant anatomical aberrations can lead to
treatment failure if missed. This report details the non-surgical management of a rare anatomical variant:
a mandibular first premolar with two distinct roots and three separate canals.

CASE PRESENTATION. A 25-year-old female patient presented with symptomatic irreversible pulpitis asso-
ciated with tooth #44. Preoperative radiography indicated an unusual two-rooted anatomy with a low bifur-
cation. Using a dental operating microscope for access refinement, a careful clinical inspection confirmed
the presence of three canals: one lingual and two buccal. Biomechanical preparation was achieved using
heat-treated rotary files. The three canals were disinfected using 5.25% sodium hypochlorite and 17% EDTA
with ultrasonic activation. Obturation was performed using the single-cone technique combined with a bio-
ceramic sealer for a complete and hermetic seal.

CONCLUSIONS. This successful case underscores that treating extreme anatomical complexity, such as
a two-rooted mandibular first premolar with three canals, relies heavily on heigh clinical suspicion and ad-
vanced endodontic technology. The meticulous use of the operating microscope, ultrasonic tips, and flexible
NiTi files is essential to locate, prepare, and seal all parts of the root canal system, thereby ensuring a predic-
table clinical outcome.
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Pe3ioMe

BBEAEHWE. HuxHWIA nepBbi npemonap npeacTaBnsieT ANarHOCTUYECKY CNOXHOCTb B QHAOAOHTUN U Ya-
CTO Ha3blBaeTCH «3arafkon ANnsg 9HAOAOHTUCTa» M3-3a CBOEN HENPEACKA3YEMOWN U CIOXHOWN BHYTPEHHEN
Mopdonorum. Xota TunnyHas KoOHGUrypaumsa BkaoYaeT OANH KOPEHb 1 OANH KaHan, 3Ha4YnTeNbHble aHaTo-
MWYECKNE OTKJIOHEHMSI MOTYT MPUBECTU K HEYO,AYE NIEYEHUNS, ECNIN UX YNYCTUTbL. B AaHHOM OTYeTE onuckiBa-
€TCS HEXMPYPrMYeCcKoe NevyeHne peaKoro aHaToMM4eCKOro BapmaHTa: HUXXHEro Nnepeoro Nnpemonsipa ¢ agy-
MS OTYET/INBLIMU KOPHAMWU N TPEMS OTAENbHBIMW KaHanamu.

OMUCAHWME KIIMHNYECKOIO CJTYHAA. NauveHTka 25 neT o6paTtnnack C CAMNTOMATUYECKMM HEOOPATUMbIM
NynbANTOM, CBA3aHHbIM C 3y6oM #44 (44 3y6 nNo MexayHapogHo Hymepauum). MNMpenonepaumoHHas peHT-
reHorpadus ykaszana Ha HeoObl4YHYIO [IBYXKOPHEBYIO aHaTOMUIO ¢ HM3KUM bifurcation (pasaenerHnem). C mnc-
NoNb30BaHMEM OEHTaNbHOMO ONEePaLMOHHOIr0O MMKPOCKONa A1 YTOYHEHUS AOCTYNa TLWATENbHbIA KIIMHNYE-
CKMIA OCMOTP NOATBEPANI HANNYME TPEX KAHAN0B: OAHOMO A3bIYHOMO 1 ABYX Le4YHbIX. BuomexaHnyeckas noa-
rotToka Oblnia npoBegeHa ¢ NpUMeHeHneM TepmMoobpaboTaHHbIX POTaLMOHHbLIX darnoB. Tpu kaHana Obin
npoAe3nHPULMPOBaHbI C UCNONb30BaHMEM 5,25% runoxaoputa HaTpus n 17% SOTA ¢ ynsTpa3ByKOBON ak-
TnBaumen. O6Typaums (n1omompoBaHne) 6bina BeiMOHEHA MO METOAMKE OAHOrO WTKUdTa (Single-cone) B co-
yeTaHUU ¢ BMOKEPAMNYECKUM CUNIEPOM (FEPMETUKOM) AN AOCTUXEHUS NOSTHOM U repMEeTUYHOM 06TypaLmu.
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BbIBObl. 3TOT ycneLuHblii cnyyai nog4epkmMBaeT, 4TO IeYeHME KpaiHe CNOXHOM aHaTOMUN, TakOW Kak ABYX-
KOPHEBOW HUXHUIM NEPBbLIM NPEMOISP C TPEMS KaHanamm, B 3HAYUTENIbHOW CTEMEHM 3aBUCUT OT BbICOKOM
KJIMHWYECKOM HAaCTOPOXEHHOCTN U NepeaoBbIX 9HAOAOHTUHECKNX TEXHONOr M. TwaTenbsHoe UCnoib30oBaHne
onepaumoHHOro MMKPOCKOMNA, YNLTPa3BYKOBbIX HACAA0K U MMOKMX HUKENb-TUTAHOBbIX $haiioB HE06X04MMO
nna obHapy>xeHusl, 06paboTkyn 1 06TypaLmm BCEX YaCTeNn CUCTEMbI KOPHEBBLIX KaHANoB, 4TO oBecneynBaeT
npeackasyemMblil KIMHUYECKNIA pe3ynbTarT.

KnioueBble cnoBa: JONONHUTENBHBIV KaHan, rnybokoe pasgeneHune, MMKPOCKor, GuokepamMuka, ynbTpas3Byk
UHdopmauumsa o ctatbe: noctynuna — 30.01.2026; ncnpasneHa — 17.03.2026; npunsata — 27.03.2026
KoH$AUKT nHTepecoB: ABTOPLI CO0OLLAOT 06 OTCYTCTBUN KOHPNUKTA UHTEPECOB.

BnarogapHocTu: GrHaHcupoBaHWe 1 MHANBMOYaNbHbIE 6Narof4apHOCTU ANs AeK1IapMpPOBaHUs OTCYTCTBYIOT.

Ana untupoBaHua: Xabb6ayum P., Barra C., 9nneyy B., CaxtayT C. JledeHne HMXHEro nepBoro npemMoJis-
pa Cc ABYMS KOPHAMU U TPEMS KaHanamu: KNMHu4eckuii cnyvain. SHaonoHTus Today. 2026;24(2):280-285.

https://doi.org/10.36377/ET-0190

INTRODUCTION

The success of endodontic treatment is funda-
mentally dependent on a comprehensive understan-
ding of the root canal anatomy. However, human denti-
tion is subject to a wide range of anatomical variations
that can present significant challenges during clinical
practice. Among these, the mandibular first premolar
is well-known for its intricate and unpredictable inter-
nal morphology, which has earned it the name of the
“Endodontist’s enigma”, as coined by Slowey [1]. While
the most common configuration for this tooth is a single
root with a single canal, its predisposition for develop-
ing anatomical abnormalities makes it a frequent source
of endodontic failure.

The spectrum of morphological variations includes
the presence of two or even three canals, as well as the
bifurcation of the root into two separate roots. These
aberrations, though rare, are critical to identify, as any
missing canal can harbor residual bacteria and lead to
persistent infection and treatment failure [2].

This article presents a clinical case report of an
exceptionally rare anatomical configuration: a man-
dibular first premolar with two distinct roots and three
separate canals. This unusual configuration poses
a significant diagnostic and therapeutic challenge, re-
quiring meticulous assessment to achieve a favorable
outcome.
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Fig. 1. Preoperative periapical
radiograph

Puc. 1. NpeponepaumoHHas
nepuanukanbHas peHTreHorpammMa

Fig. 2. First working length
radiograph

Puc. 2. [NepBas peHTreHorpamma
nns onpepenexns paboyen AnnHbI

CASE REPORT

A 25-year-old female patient, with no history of any
systemic diseases, reported to the Department of Con-
servative Dentistry and Endodontics at Monastir Den-
tal clinic, Tunisia with a chief complaint of spontane-
ous intermittent pain in the right lower arch. This pain
is exacerbated by cold and is predominantly nocturnal.
Endo buccal examination revealed the presence of an
occlusaldistal caries on tooth 44, which was in a mal
position. Transverse percussion on this tooth was pain-
ful and axial percussion negative. Radiological exami-
nation confirmed the presence of distal Sista 2.3 ca-
ries with no periapical image. We also noted that the in-
volved tooth had an unusual anatomy of two roots with
a low bifurcation (Fig. 1).

The clinical examination led to a diagnosis of symp-
tomatic irreversible pulpitis in relation to tooth 44 re-
quiring root canal treatment.

In the first visit, we initiated our root canal treatment
under local anesthesia and with rubber dam isolation.
Access cavity was performed with a round diamond
bur and an Endo-Z bur in a high-speed air motor hand-
piece. As we were dealing with a low bifurcation, we
used a DG16 probe to locate the vestibular and lingual
canal entrances. Once identified, we moved on to pre-
shaping. The canals were thin and calcified, so we star-
ted with an 08K file (GenEndo) irrigated with 17% EDTA

Fig. 3. Second working length
radiograph

Puc. 3. Bropas peHTreHorpamma
nnsonpeneneHvs paboyeit AanHbI

Tom 24 N2 2 / 2026 ‘ Endodontics


https://doi.org/10.36377/ET-0190

282

(Meta Biomed), followed by a 10°C file (VDW) and a 15K
file (GenEndo) irrigated with 5.25% sodium hypochlo-
rite. To determine the working length, we decided to
take an X-ray to ensure that we were in two different ca-
nals and not in the same one (Fig. 2).

The peroperative radiograph demonstrated two
roots with two files appearing to exit at the same api-
cal level which led to the suspicion of a third root canal.
While inspecting the pulp floor using a precurved 10K
file, one catch was found in slight distobuccal direc-
tion. A second peroperative radiograph was taken using
three files (Fig. 3). This confirmed the presence of three
root canals.

To finish the access cavity, we used an operating
microscope and a diamond-tipped endodontic insert
to avoid any risk of perforation (Fig. 4).

We performed pre-flaring for this third canal. After
establishing manual and mechanical glide path, biome-
chanical preparation was done using rotary instruments
up to 25/04 file (Plex V, Oroodeka). During sequential
instrumentation, copious irrigation with 5.25% sodium
hypochlorite was frequently renewed. A side vented
irrigation needle was effectively used to flush out the
debris from the canal system, without pushing it in the
periapical region.

The final irrigation procedure was carried out using
a sequential protocol of 5.25% NaOCI and 17% EDTA
and followed by a rinse with normal saline solution. The
irrigation solutions were activated ultrasonically using
the UltraX device (Eighteeth) to enhance disinfection,
then the canals were dried with paper points. To obtu-
rate one canal, we blocked the other two canals with
a # 20 spreader fil to maintain canal patency. The obtu-
ration was done using the single-cone technique, utili-
zing a 25/04 gutta-percha cone and bioceramic sealer
(BioRoot, Septodent) (Fig. 5, 6).

DISCUSSION

This clinical observation is contextualized by es-
tablished anatomical studies. Vertucci in 1984 drew up
a classification based on root canal configuration that
brings together all the possible variations [3] (Fig. 7).
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s gt "N

Fig. 4. Access cavity
Puc. 4. [Nonoctb goctyna

dHdodoHmus
T

Fig. 5. Master cone radiograph

Puc. 5. PeHTreHorpamma
C MacTep-wWTndTOoM

According to his research, 74% of mandibular first
premolar teeth had a single canal at the apex, 25.5%
had two canals, and the remaining 0.5% had three ca-
nals [4]. Ingle observed a 12% probability of a second
canal and a 0.4% possibility of a third canal in mandibu-
lar second premolars, whereas Zillich and Dawson re-
ported an 11.7% occurrence of two canals and a 0.4%
occurrence of three canals [5].

A complementary, more modern approach to clas-
sifying complex anatomy is the alphanumeric coding
system proposed by Ahmed et al. in 2017. This system
offers an exhaustive, standardized description of root
canal configuration, ideally suited for 3D imaging tech-
niques (CBCT). It combines the FDI tooth number, the
number of roots, and a hyphenated sequence detai-
ling the continuous path of canals from the orifice to the
apex, thereby eliminating the ambiguities inherent in
the older, numerical classifications [6].

Furthermore, racial and ethnic variations have been
reported, with some studies suggesting a higher preva-
lence of extra canals in certain populations. Trope et al.
found that Afro-Americans have a higher number of
mandibular premolars with extra canals than Cauca-
sians [7]. The former had more than one canal in 32.8%
of first premolars and 7.8% of second premolars.

Preoperative assessment plays a critical role in an-
ticipating complex anatomies.

The preoperative periapical radiograph provides va-
luable assistance in determining the number and shape
of roots and canals when taken in at least two orienta-
tions: one orthocentric and one eccentric [8; 9]. The fast
break phenomenon or the abrupt disappearance of the
canal, as shown in the preoperative radiograph of this
case, is a suggestive sign of a low bifurcation. Yoshioka
et al., indicated the sudden narrowing of the canal sys-
tem on a parallel radiograph is suggestive of multiple ca-
nals [10]. Martinez-Lozano et al. reported that a change of
40° in the horizontal X-ray tube angulation can contribute
to the identification of an extra canal in mandibular se-
cond premolars [11]. However, this periapical radio-
graph’s two-dimensional nature presents inherent limita-
tionsinvisualizing intricate three-dimensional structures.

&= il
Fig. 6. Post-operative
radiograph
Puc. 6. lNocneonepaunoHHas
peHTreHorpamma
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Fig. 7. Vertucci classification (1984) [3]
Puc. 7. Knaccugpwukaumsa Anthony Vertucci (1984) [3]

Fig. 8. White line test [14]
Puc. 8. TecT «6enoit nuHumn» [14]

The advent of cone-beam computed tomography
(CBCT) has revolutionized this aspect of endodontics,
offering invaluable three-dimensional views, which can
reveal unusual root and canal configurations that would
otherwise be missed [12].

Following the radiographic findings and a high index
of suspicion, clinical inspection of the pulp chamber
floor is crucial.

The “dentinal map” and some techniques like the
“white line test” (Fig. 8) are powerful adjuncts for lo-
cating missing canals [13].

The use of a DG 16 exploratory probe can also pro-
vide precise assistance in determining the angle at
which the canals depart from the main chamber [2].
If the major canal is in an eccentric position, one or
more canals should be suspected and examined on the
other side if the pulp chamber is not positioned in the
usual buccallingual dimension [8]. This has become
possible thanks to the use of an operating microscope.

283

After drying the pulp chamber, the “champagne bubble”
test combined with the use of an operating microscope
is another effective strategy for locating hard-to-access
root canals [13].

In this case, tactile examination with a precurved in-
strument, was crucial in locating the disto-buccal canal.
Access opening was modified using a rounded, dia-
mond-coated ultrasonic tip under microscopic magni-
fication. Ultrasonic inserts are a valuable tool in modern
endodontics for locating and identifying obscured or
calcified canal orifices, especially in teeth with complex
anatomy [15]. Their high-frequency vibration and non-
rotational action allow for precise, conservative removal
of secondary dentin and pulp stones that might mask
the pulp chamber floor. Used in conjunction with an op-
erating microscope, specific inserts can be employed
for a controlled “troughing” technique to uncover ac-
cessory canals or isthmuses without the risk of proce-
dural errors like stripping or perforation.

Furthermore, the initial exploration and localization
of canal entrances are now performed using micro-
openers under the microscope. This technique is safer
and more efficient than attempting to locate canals with
precurved instruments.

Instrumentation of such narrow canals poses fur-
ther challenges. The use of fine, flexible instruments,
particularly heat-treated rotary files, is essential to
minimize the risk of procedural errors such as ledging,
transportation, or fracture. The sequential approach
employed in this case, coupled with copious irrigation
with 5.25% sodium hypochlorite and EDTA, was critical
for thorough debridement [16].

Crucially, to maximize the biological and chemical
efficacy of the irrigants, the solutions were subjected
to ultrasonic activation. This mechanical energy input
generates acoustic streaming and transient cavitation,
mechanisms proven to significantly enhance fluid hy-
drodynamics. This action promotes deeper penetra-
tion and superior exchange of irrigants within complex
anatomical features, including isthmuses and lateral
canals, which are typically inaccessible to conventional
needle irrigation [17].

The established protocol of alternating 5.25%
NaOCI for organic tissue dissolution and microbial
control with 17% EDTA to effectively chelate and re-
move the inorganic smear layer and incorporating this
activation technique collectively ensures comprehen-
sive disinfection and the removal of both organic and
inorganic debris.

For years, warm vertical condensation was the
method of choice for obturating complex root canal
anatomies, such as deep splits, due to its capacity for
three-dimensional filling. However, the recent advent
of bioceramic sealers has positioned the single-cone
technique as a compelling alternative [18]. This shift
is attributed to the bioceramic sealers’ advantageous
properties, including biocompatibility, bioactivity, and
superior sealing ability.

The low bifurcation in our case complicated the
obturation process, mandating a careful single-cone
technique with a bioceramic sealer, and maintaining

Tom 24 N2 2 / 2026 ‘ Endodontics



284

patency in the other canals to ensure a complete and
hermetic seal. The selection of the master gutta-per-
cha cone utilized a 4% taper, as a wider 6% taper can
camouflage a clear view of the canal orifices, compli-
cating subsequent procedures. The sealer should be
injected precisely into the apical segment using a fine
delivery tip and with ultrasonic activation. For the pre-
cise and efficient removal of coronal gutta-percha, the
Eighteeth Fast Pack heating device was utilized in our
case. This ensured that the other canal entrances re-
mained visible.
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