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Abstract

Commonly, the mandibular premolars’ root canal system is
complex and usually requires special management skills in
root canal treatment. The occurrence of three root canals in
the mandibular first premolar is relatively uncommon. Fur-
thermore, the four root canals in the second premolar are
extremely rare and clinically quite challenging to manage.
Proper knowledge of the root canal anatomy and delicate
radiographic interpretation and clinical inspection is essen-
tial for successful root canal treatment of the mandibular
premolars. Skillful and special root canal preparation and
obturating techniques are usually needed. Therefore, this
paper reports two unusual cases of C-shaped mandibular
premolars. The first case is a mandibular first premolar with
three root canals. While the second case is a mandibular
second premolar with four root canalsthat were successfully
managed endodontically.
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Introduction

Although the mandibular first premolar is a sin-
gle-rooted tooth (97.21%), their canal configurations
may vary from a single canal in (73.55%) to two canals
in (23.55%). The reported incidence of three or more
canals in the mandibular premolars is very uncommon
(0-5%) [1,2]. C-shaped canals anatomy also has been
reported in the mandibular premolars [3]. Several stud-
ies reported a frequency of ~2.7% of two rooted man-
dibular first premolar teeth [4-6]. The occurrence of
three-rooted mandibular first premolars is rare and oc-
casionally reported in the case reports [7,8].

Developmental grooves are usually present on both
the mesial and distal surfaces of the mandibular first
premolar root, resulting in an oval shaped root. The
complexity of root canal anatomy is strongly associated
with the presence and extent of root grooves [9]. Many
studies have shown a strong association between the
C-shaped canal and the deep radicular groove [9,10]. A
Micro-CT study of the mandibular first premolar showed
that 40.9% of the study sample’s teeth had radicular
grooves that were primarily located on the mesial side
of the root (69.5%) and were related to the teeth with
complex root canal anatomy [11]. Ethnic variations in
root canal anatomy were reported in a study that found
a higher incidence of two root canals in African Ameri-
can than Caucasian groups of patients [12].

On the other hand, the mandibular second premolar
is typically a single-rooted tooth (99.28%). Two-rooted
mandibular second premolar comprised 0.5% of the
teeth. Three-rooted mandibular second premolar forms
were rare and comprised 0.1% of teeth [13]. The devel-
opmental root groove more frequently presents on the
distal root surface (73%) [14]. Ethnic variation of the
root canal anatomy was also reported in the mandibu-
lar second premolar. The incidence of two root canals in
the mandibular second premolar was higher in African
American patients than a Caucasian group of patients
[12].

Moreover, mandibular second premolars usually
have one root canal in (86.9%) of the cases.More than
three canals in mandibular second premolars were very
rarely reported (0-2%) [1,2]. When a second canal sys-
tem is present, it is more frequently toward the lingual
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Figure 1: A preoperative periapical radiograph of tooth #44.

.

Figure 2: Mid condensation periapical radiograph of tooth
#44.

surface in the middle or apical third of the main canal.
Such a tooth’s radiographic appearance is of a visible
coronal canal that seems to disappear in the middle or
apical third abruptly; this phenomenon is called the fast
break phenomena [15].

Slowey suggested that the mandibular premolars
may present the most significant difficulty of all teeth
to treat endodontically [15]. To achieve endodontic
success, the entire root canal system must be debrid-
ed, disinfected, and obturated [16]. These objectives
are challenging to achieve in cases with limited access
and complex anatomy. Therefore, this report aimed to
demonstrate the unusual anatomy of mandibular first
premolar with three root canals and mandibular sec-
ond premolar with four root canals and the successful
endodontic management despite the limited available
resources.

Casel

A 46-year-old male Saudi patient presented to the
Endodontic clinic of Albaha Dental Center in Albaha city
of Saudi Arabia, with a chief complaint of pain in the
region of lower right posterior teeth for one week. The
pain was intermittent that intensified by cold stimuli.
The patient’s medical history was noncontributory.

The clinical examination revealed a carious man-
dibular right first premolar and first molar. Tooth #44
and #46 were not mobile, and periodontal probing was
within physiological limits. The cold test revealed a lin-
gering response with tooth #44 and a normal response
with tooth #46, and both teeth were not tender on per-
cussion. A preoperative radiograph revealed coronal ra-
diolucency approaching the pulp of tooth #44. Further-
more, the fast break phenomenon indicated the pres-
ence of division of the main canal into more than one
canal at the middle root level (Figure 1). A diagnosis of
symptomatic irreversible pulpitis with normal periapex
was made, and nonsurgical root canal treatment was
planned based on the clinical and radiographic findings.

Alzahrani. Int J Oral Dent Health 2021, 7:126

The treatment plan was discussed with the patient, and
the patient signed the consent form.

After administration of local anesthesia (2% xylocaine
with 1:100,000 adrenaline) and the rubber dam applica-
tion, complete caries excavation and access were gained
with No. 4 round bur (Dentsply Maillefer, Ballaigues,
Switzerland). The access cavity was modified to be wider
to gain sufficient access to the canals. Then, the access
cavity was thoroughly irrigated with 5% NaOCI. Clinical
examination using a DG-16 endodontic explorer (Hu-
Friedy, Chicago, IL) with the aids of the magnifying loups
(3.5 x 420 mm) and LED headlight revealed three root
canals: Mesiobuccal, distobuccal, and lingual. the root
canals configuration was a type Il according to Gulabivala
and colleagues classification as shown in (Figure 2) [17].

The coronal third of the main canal was prepared
using Gates Glidden, size 3 and 4 (Dentsply Maillefer,
Ballaigues, Switzerland). The working length was then
determined radiographically (lost radiograph) and
confirmed using an apex locater (Root zx Il, MORITA,
JAPAN). Canals were then cleaned and shaped using
Rotary endodontic file PROFILE®, 4% taper (Dentsp-
ly Maillefer, USA) in descending manner (step down).
The master file size was #30 Profile with 4% taper. The
root canals were thoroughly irrigated with 5% sodi-
um hypochlorite solution (20 cc) and 17% ethylenedi-
aminetetraacetic acid (10 cc). Root canals patency was
maintained throughout the cleaning and shaping steps
using size 10 K-file (Dentsply Maillefer, Ballaigues, Swit-
zerland). Root canal filling was performed using match-
ing gutta-percha cones (Dentsply Maillefer, USA) and
AH Plus sealer (Dentsply DeTrey GmbH, USA). The sealer
was introduced into the canals with #20 K-file, rotated
in an anticlockwise direction. Then vertical compaction
was performed up to the canal’s trifurcation (Figure 2
and Figure 3).

Case 2

A 29-year-old male Saudipatient was referred to the
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Figure 3: Obturation radiograph of tooth #44.

Figure 4: A preoperative periapical radiograph of tooth #35.

Endodontic clinic of Albaha Dental Center to complete
the root canal treatment of tooth #35 that was initiated
previously in the primary health care clinic. The offend-
ing tooth was asymptomatic. The patient’s medical his-
tory was noncontributory.

A careful clinical examination revealed a temporary
filling, including occlusal and distal surfaces of tooth
#35. Tooth #35 was not mobile, and periodontal prob-
ing was within physiological limits. Electric pulp testing
and cold test were inapplicable, and the tooth was feel-
ing different on percussion. A preoperative radiograph
showed radiopaque filling material in the pulp space. It
also showed apical radiolucency related to both roots
of tooth #35 (Figure 4). Impacted supernumerary pre-
molar was noticed the area between the mesial root of
tooth #36 and the distal root of tooth #35. A pulpal diag-
nosis of previously initiated therapy with asymptomatic
apical periodontitis was made. Therefore, a nonsurgical
root canal treatment was planned. The treatment plan
was discussed with the patient, and the patient signed
the consent form.
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Figure 6: Working length radiograph of tooth #35.

After local anesthesia administration (2% xylocaine
with 1:100,000 adrenaline), the access was regained
with No. 4 round bur (Dentsply Maillefer, Ballaigues,
Switzerland) under rubber dam isolation. The access
opening using Gates Glidden size 3 and 4 (Dentsply
Maillefer, Ballaigues, Switzerland) to gain better access
to the orifices of the canals. The access cavity was then
thoroughly rinsed with 5% NaOCI. Clinical examination
using a DG-16 endodontic explorer (Hu-Friedy, Chica-
go, IL) with the aids of the magnifying loupes (3.5 x 420
mm) and LED headlight. Four orifices were identified:
Mesiobuccal, distobuccal, lingual, and middle orifice.
The middle orifice appearance mimics the root canal or-
ifices usually seen in the C-shaped root canals (Figure 5).

The working length was determined using an apex lo-
cater (Root ZX II, MORITA, JAPAN) and confirmed radio-
graphically (Figure 6). Root canals were then prepared
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Figure 7: Distal angle periapical radiograph of tooth #35 Figure 8: Head on periapical radiograph of tooth #35 af-
after obturation. ter obturation.

with Rotary endodontic file PROFILE®, 4% taper (Dentsp-  [19,20]. CBCT images provide three-dimensional imag-
ly Maillefer, USA) using the step-down technique. The ing that enables the operator to study the anatomical
master file size was #25 Profile with 4% taper. The ca-  structures and the pathological changes with more pre-
nals were thoroughly irrigated with 5% NaOCl solution  cise details. However, in this case, CBCT images were
(20 cc) and 17% ethylenediaminetetraacetic acid (10 not taken because it was not available in the Albaha re-
cc). Root canals patency was maintained throughout the ~ gion at the time of treatment. Furthermore, the canals
cleaning and shaping steps using size 10 K-file (Dentsp-  orifices orientations indicate C-shaped canal, as shown
ly Maillefer, Ballaigues, Switzerland). Root canal filling  in Figure 5.

was done using matching gutta-percha cones (Dentsp- A sudden narrowing of the root canal space known
ly Maillefer, USA) and AH Plus sealer (Dentsply DeTrey 5 “the fast break phenomena” indicates its division into
GmbH, USA). The sealer was introduced into the canals  t+wo or more canals [2,15]. This was evident in both cas-
by #20 K-file rotated in an anticlockwise direction. Then g5 preoperative radiographs. Pulp chamber map analy-

vertical compaction was performed to the level of the  sjs with the aids of the magnifying loupes helps in locat-
canal’s trifurcation (Figure 7 and Figure 8). The root ca-  jng all the root canals.

nal anatomy configuration is class VI according to Gula-
bivala and colleagues classification [17]. Root canal seal-
er puff was noticed apically and laterally in conjunction
with the impacted premolar.

The use of dental magnifying loops enhances a bet-
ter visualization to determine the extra root canals [21].
Moreover, fiber optic illumination and the bubbling ef-
fects with sodium hypochlorite would help explore the
Discussion complex toot canal system [22].

Complexities of the mandibular premolars root canal Modification of the access cavity using Gates Glidden
anatomy have been shown in the literature to be not to enhance the root canals’ visualization and accessibili-
uncommon findings [1,2]. However, few case reports of  ty is recommended for cases with weird root canal anat-
the mandibular premolars had been published showing omy. Anatomical studies of the mandibular premolars
three root canals, and fewer reports had been published ~ with three canals have shown one orifice in the lingual
for lower premolars with four root canals [18]. Root ca-  side and two in the buccal [1]. The first case in this re-
nal anatomy aberrations of the mandibular premolars, port was in accordance with their findings. Electronic
including the number of canals, canal configurations, apex locators have been used to determine and confirm
taurodontism, ¢ shaped root, and apical delta, might the working length. It was proven to be an accurate tool
compromise the root canal treatment procedures. in working length determination, especially in complex

t 23].
Based on the two-dimensional radiographic images anatomy cases [23]

of the two cases reported, the radiographic findings It is a fact that increasing the apical preparation size
suggested the presence of C-shaped mandibular pre- leads to more debridement of root canals and better
molars. Cone-beam computed tomography (CBCT) is a  disinfection of the critical apical third [24]. However, in
useful image to confirm a C-shaped root canal system the complex root canal anatomy such as these two cas-
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es, it is advocated to keep the apical third’s mechanical
preparation as small as possible to decrease the chanc-
es of iatrogenic preparation errors.

The use of the standardized gutta-percha cones and
lateral compaction might not be applicable in cases with
limited access and complex anatomy. Therefore, all the
root canals were obturated using matching gutta-per-
cha cone and vertical compaction technique followed
by coronal restoration in order to decrease the chances
of leakage [25].

Enough anatomical knowledge background, detailed
clinical investigations, proper utilization of the radio-
graphic imaging, magnification tools, and additional
lighting are necessary for best visualization, under-
standing, and management of the mandibular premo-
lars. After collection and analysis of all the clinical and
radiographic data, it is always recommended to assess
the level of difficulty of the cases and then to treat or
refer to the specialist if needed.

Conclusion

The mandibular premolars anatomy has complex
variations. Enough anatomical knowledge background,
detailed clinical investigations, proper utilization of
radiographic imaging, and magnification tools are man-
datory for best understanding, visualization, and man-
aging the mandibular premolars.
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