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Endodontic Management Of Bilaterally
Occurring Three-rooted Mandibular First

Premolars: A Case Report

Abstract

It is important to accurately diagnose the morphology of the entire root canal system for
successful completion of the endodontic treatment. Text book description of mandibular first
premolar is typically of a single rooted tooth. The incidence of these teeth having two roots is quite
high. Three and four rooted mandibular first premolars have also been reported but are extremely
rare. Diagnostic aids such as preoperative radiograph followed by careful inspection of the pulp
chamber floor aid in the location of root canal orifices. This case report describes successful non
surgical management of bilaterally occurring mandibular first premolars with three separate roots

and three root canals.
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Introduction

Currently, success in endodontic
treatment is rated to be as high as 95%. In
order to achieve endodontic success it is
critical that, the entire root canal system
must be debrided, disinfected and
obturated ",

Literature search reveals that the
mandibular premolars exhibit highest
incidence of variations in root canal
anatomy . Hence, additional root canals
must be detected in all cases otherwise

treatment failure is extremely possible
[2].[31.(4]

Variations in root canal morphology
reportedly occur more frequently in
mandibular first premolars than in the
second premolars M7 Racial
differences in root canal morphology of

these teeth has also been well established
[61.[8]

A study conducted by Cleghorn et al”
reported that 98% of mandibular first
premolars had a single root, 1.8% had
two roots, and 0.2% had three roots. Four
roots were extremely rare and were found
to be less than 0.1% of teeth studied.
Fisher et al"” and Chang et al have also
reported cases of mandibular first
premolars with three roots and three root
canals. However endodontic
management of bilaterally occurring

Figure 1

mandibular first premolar with three
distinct roots and three separate root
canals has never been reported in
literature so far.

This case report presents a successful,
non-surgical endodontic management of
bilaterally occurring three rooted
mandibular first premolars.

Case Report

A 38 year old female patient was referred
to our department for emergency
endodontic management of Tooth # 21
(mandibular left first premolar) and tooth
# 28 (mandibular right first premolar)
following iatrogenic pulpal exposure
during crown preparation. Medical
history was non-contributory. Dental
history revealed that she had undergone
extraction of her lower six anteriors two
years back due to non restorable lesions
and had now decided to go in for a fixed
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prosthesis in relation to it. The referring
dentist had planned to use teeth # 20, #21,
# 28, # 29 as abutments for the fixed
prosthesis and crown preparation was
done in relation to them.

Pre-operative photographs (Fig. 1) and
radiographs (Fig. 2A-D) provided by the

Figure 2 A
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Figure 2 B
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Figure 3 A

Figure 3 B

referring dentist revealed normal coronal
morphology of the tooth # 21 and tooth #
28 but the root canal anatomy of these
teeth was quite unusual.

On clinical examination, the patient's oral
hygiene was found to be moderate, and
lower six anteriors were missing. Crown
preparations were observed on tooth # 20,
# 21, and tooth # 28, # 29 with pulpal
exposure evident on the mesioocclusal
aspectoftooth#21 and # 28.

The involved teeth were tender on
percussion. No periodontal pockets were
present on either of them and thermal and
electrical pulp testing elicited a positive
response.

Radiographic evaluation revealed an
unusual, bilateral complex root canal
anatomy of the tooth # 21 and tooth # 28
(Fig. 2A-D). Vague outlines of the two
roots could be identified on the
radiographs. Additional radiographs
taken at different angulations revealed
the presence of an additional root. Crown
preparation was also observed in relation
to # 20, # 21 (Fig. 2B) and # 28 and # 29
(Fig. 2D) with almost negligible
remaining dentin thickness on the
mesioocclusal aspect of tooth # 21, # 28
suggestive of a pulpal exposure.

On the basis of the clinical and
radiographic findings, a diagnosis of
iatrogenic pulpal exposure of tooth # 21
and tooth # 28 was made. Once the
confirmatory diagnosis was made,
endodontic management of the involved
teeth were planned.

After administration of local anaesthesia,
coronal build up ofthe involved teeth was
done with universal composite resin
restorative material (3M ESPE Dental
Products, St Paul, MN) for application of
rubber dam clamps. The teeth were then
isolated with rubber dam and the access
opening was done keeping in mind the
probable location of the orifices of the
three root canals. (Fig. 3A and Fig. 4A)

On careful inspection of the pulp
chamber floor with the operating
microscope, three separate root canal
orifices were observed (one mesial, one
distobuccal, and one distolingual) both in
tooth#21 and# 28. Coronal flaring for all
the three canals was carried out with
Gates Glidden drills and working length
was determined with the help of apex

locator (Root ZX, Morita, Tokyo, Japan),
which was later confirmed with a
radiograph (Fig. 3B and Fig. 4B).

The canals were cleaned and shaped with
Protaper (Dentsply, Maillefer,
Ballaiques, Switzerland) rotary
instruments under copious irrigation with
2.5 % Sodium hypochlorite and 17 %
ethylenediaminetetraacetic acid (EDTA).
The finishing of canals was performed
until Protaper F2 reached the full
working length. Root canals were dried
with sterile paper points (Dentsply,
Maillefer, Ballaiques, Switzerland).
Calcium hydroxide paste (Calcicur ;
VOCO, Cuxhaven, Germany) was
applied and access temporarily sealed
with Cavit (3M ESPE AG, Seefeld,
Germany). The patient returned after one
week. Both teeth were completely
asymptomatic. Calcium hydroxide paste
was removed and roots canals were
obturated by cold lateral compaction of
gutta percha using zinc oxide and
eugenol (ZOE) sealer (Kemdent,
Associated Dental Products Ltd,
Wiltshire, UK). A post operative
radiograph was taken (Fig. 3C and Fig.
4C) and the access was restored
permanently with universal composite
resin restorative material (3M ESPE
Dental Products, St Paul, MN). One year
recall radiographs of both the teeth
revealed a healthy periapical bone (Fig.
3D and Fig. 4D).

Discussion

Variations in root canal anatomy of
mandibular premolars occur far more
often than one can expect. Hess'”,
Mueller'”, Amos"?, Ring"” and Green"*
reported the presence of two canals in 2-
17.9% of the teeth studied, with no
reports on the presence of three canals.
Pineda and Kuttler'” reported 0.9% of
these teeth with three root canals whereas
studies by Zillich and Dowson ' reported
three root canals in 0.4% to 0.5% of the
teeth investigated.

Like the number of root canals the
number of roots may also vary. Anatomic
studies by Cleghorn et al ™ on 4,462 teeth
revealed that 97% of mandibular first
premolars had only a single root. Two
roots were found in 1.8% of the teeth
studied. The incidence of three roots was
0.2% and four roots were present in less
than 0.1% of the teeth studied. Iyer et al""
have reported the incidence of three roots
as 0.2% and Geider et al"” reported it to
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be 2.4%. Four rooted varieties have also
been reported, but are less than 0.1%. ™

Racial differences in root canal
morphology have also been reported. The
frequency of premolars with two and
three root canals appears to be higher in
the Asian population™”

Considering the fact that so much of
aberrations exist in these teeth, it
becomes mandatory for the clinicians to
look for extra canals during the course of
endodontic treatment.

Hoen and pink “ reported 42% incidence
of missed roots or canals in these teeth
that needed retreatment. A study at the
University of Washington which
assessed the failure rate of endodontic
therapy reported that, the mandibular
first premolar had the highest failure rate
at 11.45% . Numerous other incidences
of failures and flare ups have been
reported'”! during endodontic
management of these teeth. This could
possibly be due to the highly variable and
extremely complex root canal anatomy of
these teeth.

Radiographs produce only a two
dimensional image of a three
dimensional object resulting in
superimposition of images. Hence, they
are of rather limited value in cases with
complex root canal anatomy.
Interpretation and appraisal based upon a
two dimensional radiograph may alert the
clinician to the presence of aberrant
anatomy but would not be able to
confirmatively diagnose the
morphological structure of root canals
and their interrelations *".

In such cases the use of operating
microscope may be of tremendous
advantage in confirming the presence of
extra root canals. According to Carr™
introduction of operating microscope has

revolutionised the practice of
endodontics. According to Saunders and
Saunders”’’, by using operating
microscope for conventional
endodontics, enhanced visualization of
root canal intricacies is possible. This
would help the clinician to diagnose,
clean and shape the entire root canal
system more effectively.

A wide range of opinions are reported in
literature regarding the number of root
canals ", but there are very few reports on
the variations in the numbers of roots """
" that occur in mandibular first
premolars. Endodontic management of
bilaterally occurring three rooted
mandibular first premolars had never
been reported in literature so far.

Conclusion

Successful non surgical endodontic
management of bilaterally occurring
mandibular first premolars with three
separate roots and root canals has been
presented. To achieve predictable results,
thorough debridement of the entire root
canal system is imperative. During the
course of endodontic treatment, the
possibility of extra roots and root canals
must be considered especially if the tooth
in question is a mandibular premolar. The
endodontist should always look for a
second, third or even fourth root canal so
that the entire root canal system can be
debrided and success ensured. Enhanced
visualization with the operating
microscope must also be considered in
the diagnosis and management of these
teeth with extremely complex and highly
variable root canal anatomy.
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