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ABSTRACT
Introduction and aim. One of the imperative reasons for endodontic failure is an extra or missed root and root canals. Perma-
nent mandibular lateral incisors generally present as monoradicular tooth with one or two canals, but aberrancies in the form 
of extra root are also rarely seen. There is insufficiency in the literary work regarding the presence of an extra root in perma-
nent mandibular lateral incisor. We hereby report two illustrious cases of biradicular permanent mandibular lateral incisors and 
their endodontic management and brief review regarding the case reports published so far regarding the existence of an extra 
root in permanent mandibular lateral incisor in the literature. Also, we intend to apprise the scientific documentation with the 
aforementioned.
Description of the cases.
Case 1. A twenty-two-year-old male patient of Indian origin was referred to endodontic clinic for intentional root canal thera-
py. Pre-operative radiograph revealed 32 exhibited aberrancy in the form of an extra root, with normal periodontal structures 
and bone architecture.
Case 2. A sixty-two-year-old male patient came to the Department of Conservative Dentistry and Endodontics with the chief 
complaint of pain in the lower anterior tooth region. Radiographic examination revealed root caries on the mesial side and two 
roots with two canals with bifurcation at the level of middle third of root.
Conclusion. Clinicians should be well prepared in advance for management of any anatomical aberrancy in their clinical prac-
tice by having a scrupulous knowledge of root canal system.
Keywords. aberrancy, endo access bur, endodontic treatment, extra root, permanent mandibular lateral incisor, root canal 
anatomy
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Introduction
Missed root(s) and/or root canal(s) is the major rea-
son for endodontic failure as variations in the form of 
an extra root, root canal and morphology are not un-
common.1 Such variations can be seen in any tooth 
of the dental arch with varying degree of incidence. 
When the clinician is unaware about these anatomic 
variations, these untreated canals may contain necrot-
ic debris, tissue remnants or organic substrates that 

further facilitate growth of pathological microorgan-
isms ultimately leading to endodontic failure. A com-
prehensive knowledge of tooth roots and root canal 
morphology is essential for a successful endodon-
tic treatment, which includes pre and intraoperative 
knowledge about the landmarks as well as any aber-
rant anatomy facilitating chemo-mechanical cleaning 
and shaping followed by 3-D obturation of the root 
canal system.2
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Morphologically, permanent mandibular lateral in-
cisor generally presents as a monoradicular tooth with 
one or two root canals. Various investigators have stud-
ied root canal system in mandibular anterior teeth. Ear-
lier it was believed that permanent mandibular incisors 
have only one root and one root canal. Further studies 
revealed that 11‒68% of mandibular incisors consists 
of two canals although it converges into one in the api-
cal third.3 Vertucci studied the root canal morphology 
of 300 mandibular anterior teeth and observed a sec-
ond canal in 27.5% of mandibular incisors.4 Miyashita 
et al. in another study observed that 12.4% of mandibu-
lar incisors contained two canals; however, only 3% had 
two foramina.5 Saati S et al. studied CBCT scans of 207 
patients to evaluate the morphology of their mandibu-
lar central and lateral incisors. They found that all man-
dibular central and lateral incisors were single-rooted 
and 78.2% of all mandibular lateral incisors had one ca-
nal.6 Mashyakhy studied CBCT images of 822 well-de-
veloped mandibular incisors of 208 patients and found 
that two canals appeared in 26.3% of mandibular cen-
tral incisors, 30.8% of lateral incisors, and 28.6% of all 
the 822 mandibular incisors.7 However, there is a pau-
city in the literature regarding the presence of an extra 
root in permanent mandibular lateral incisor. Scientific 
literature shows only four such cases have been reported 
literature regarding the presence of an extra root in Per-
manent Mandibular Lateral Incisor.8-11

Hence, clinicians must be aware of the possible mor-
phological variations in permanent mandibular lateral 
incisor with respect to number of roots and root canals. 

Aim
This article, therefore, presents a fortuitous presence of 
an extra root in permanent mandibular lateral incisor 
and its endodontic management in two different cases. 

Description of cases
Case 1.
A twenty-one-year-old male patient of Indian origin 
was referred to endodontic clinic from the Department 
of Prosthodontics for the intentional root canal treat-
ment. The chief complaint of the patient was missing 
lower anterior teeth that he lost due to accident two 
years back and wanted to replace them. Patient’s med-
ical history was non-contributory. Clinical examination 
revealed missing mandibular left and right central inci-
sor; normally placed 42 and rotated 32 with absence of 
any tenderness on percussion and mobility; and normal 
response to thermal and electric pulp sensitivity tests. 
Pre-operative radiograph revealed 42 with single root 
and root canal but 32 exhibited aberrancy in the form of 
extra root, with normal periodontal structures and bone 
architecture (Fig. 1a). The diagnosis of normal pulp with 
normal apical tissues in 42 and 32 was made. Treatment 

plan was formulated, and the patient was advised for in-
tentional root canal treatment in 42 and 32 followed by 
prosthetic rehabilitation. 

Fig. 1.  Radiographic records: preoperative radiograph (a), 
working length determination (b), master cone (c), post 
obturation (d), post endodontic restoration (e), follow up (f )

On the day of appointment after taking consent, 
under proper sterilization protocol, the tooth was an-
aesthetized with 2% lignocaine (LIGNOCAD ADR, 
Cadila Pharmaceuticals) containing 1:200000 epineph-
rine solution followed by rubber dam isolation (Coltene 
Rubber Dam Kit Hygenic). Endodontic access cavity was 
prepared using an Endo Access bur (Maillefer-Dentsply, 
Switzerland) using a high-speed handpiece (NSK, Chi-
cago, IL, USA). After deroofing, two canal orifices were 
located with DG 16 endodontic probe (Hu-Friedy) i.e., 
buccal and lingual canal. Canal patency was validated 
using No. 10 K file and No. 8 K file (Mani, Inc., Tochi-
gi, Japan) and pulp was extirpated using barbed broach-
es. Working length determination (Fig. 1b) was done by 
means of radiovisiography and confirmed by apex loca-
tor (buccal canal: 21.5 mm and lingual canal: 20 mm) to 
bring off more predictable treatment outcomes. Thor-
ough Cleaning and shaping of the root canals were done 
using hyflex (Coltene endo) files followed by sequential 
irrigation of the root canals using 5.25% sodium hypo-
chlorite (Coltene CanalPro NaOCl), 17% EDTA (Col-
tene CanalPro) and saline. The canals were dried using 
sterilized absorbent paper points (Coltene Hygenic 
Spectra Point Absorbent Paper Points), obturation was 
done by cold lateral condensation technique using seal-
apex (Kerr Endodontics) as a sealer (Fig. 1c and Fig. 1d) 
and temporization was done with Cavit G (3M ESPE, 
Seefeld, Germany). RVG (Acteon Satelec Sopix) was 
taken at each step for confirming working length, mas-
ter cone and subsequently obturation. Post endodontic 
restoration was done with nanocomposite resin (Ivoclar 
Tetric N-Ceram) (Fig. 1e) but further the contact was 
lost due to COVID-19. Patient was then tried to be con-
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tacted later and a follow up IOPA was procured from the 
patient after almost 2 years. This case report has been 
prepared according to the PRICE2020 Guidelines.13

Case 2.
A sixty-two-year-old male patient came to the Depart-
ment of Conservative Dentistry and Endodontics with 
the chief complaint of pain in the lower anterior tooth 
region. On clinical examination, 32 showed root caries 
on mesial side, elevated response to thermal and electric 
pulp sensitivity tests whereas it was not tender on per-
cussion. Radiovisiography revealed two roots with two 
canals that is bifurcation at the level of middle third of 
root, with normal periodontium (Fig. 2a). Hence, a di-
agnosis of symptomatic irreversible pulpitis with nor-
mal apical tissues in 32 was made. Hence, root canal 
treatment was advised and explained to the patient.

Fig. 2. Radiographic records: preoperative radiograph 
(a), working length determination (b), master cone (c), 
obturation with post endodontic restoration (d)

On the day of the procedure, informed consent was 
taken and the tooth was anaesthetized with 2% ligno-
caine containing 1:200000 epinephrine solution (LIG-
NOCAD ADR, Cadila Pharmaceuticals) followed by 
rubber dam isolation (Coltene Rubber Dam Kit Hy-
genic). Endodontic access cavity was prepared using an 
Endo Access bur (Maillefer-Dentsply, Switzerland) us-
ing a high-speed handpiece (NSK, Chicago, II, USA). 
The two canal orifices were located with DG 16 end-
odontic probe (Hu-Friedy) i.e., buccal and lingual canal. 
Subsequent to irrigation with sodium hypochlorite, 15 
k-file (Mani, Inc., Tochigi, Japan) was used with watch 
winding motion to create a glide path for both the ca-
nals. Working length (Fig. 2b) was established with 
RVG (Acteon Satelec Sopix) in conjunction with elec-
tronic apex locator (buccal=17 mm; lingual=17.5mm). 
Cleaning and shaping of the root canals were done with 
(Coltene Gen Endo file system) along with constant ir-
rigation using 5.25% sodium hypochlorite (Coltene 
CanalPro NaOCl), 17% EDTA (Coltene CanalPro) and 
saline. Calcium hydroxide as an intra canal medicament 
was placed for 7 days and patient was recalled.

On the next appointment, the intra canal medica-
ment was removed by irrigating the canal with 5.25% 
sodium hypochlorite (Coltene CanalPro NaOCl), 17% 

EDTA (Coltene CanalPro) and saline along with in-
strumentation. The canals were dried using sterilized 
absorbent paper points (Coltene Hygenic Spectra Point 
Absorbent Paper Points) followed by obturation with 
gutta percha points and AH plus sealer (Figure 2c and 
Figure 2d). Post endodontic restoration was done with 
nanocomposite resin (Ivoclar Tetric N-Ceram) (Fig. 
2d). Follow up taken telephonically for any signs and 
symptoms at 3 months and 6 months as patient had 
shifted to his native place due to COVID- 19. Follow 
up IOPA could not be obtained as patient had shifted 
to his native which is a very remote area. This case re-
port has been prepared according to the PRICE2020 
Guidelines.13

Discussion
Successful endodontic treatment depends upon requi-
site knowledge of the normal morphology and varia-
tions of the external as well as internal anatomy of the 
root canal system. Various studies have shown data re-
garding aberrancies in the form of extra roots and root 
canals, deltas, fins, calcifications, multiple foramina etc. 
in the dental arch are not infrequent.12 For accurate di-
agnosis, proper clinical and radiographic examination 
with varying angles should be undertaken. It is essen-
tial that clinicians should have the knowledge about 
the clinical and radiographic signs that may suggest the 
presence of extra root. 

According to literature search, various studies have 
been done to determine the internal as well as external 
anatomy of mandibular lateral incisors but very few cas-
es have been reported so far regarding the presence of 
an extra root in permanent mandibular lateral incisor 
(Table 1).8-11 We are fortunate enough to encounter two 
such noteworthy cases in our endodontic practice and 
also intend to add to the scientific literature.

Table 1. Case reports published so far regarding presence 
of extra root in permanent mandibular lateral incisor
S.No. Author’s Name  

and Year
Journal No. of tooth 

reported

1. Slowey, 1979 Dental Clinics of North America 1

2. Loushine et al., 1993 Journal of Endodontics 1

3. Mahajan et al., 2016 International Journal of Medical and Dental 
Sciences

1

4. Aggarwal, 2016 Journal of Natural Science, Biology, and 
Medicine

1

Such anatomical variations in the form of extra roots 
and root canals can be attributed to genetic as well as ra-
cial variations and diagnostic techniques used. Accord-
ing to Weine et al, the present cases demonstrate Type 
III (two separate as well as completely distinct canals run 
from the pulp chamber to the root apex).14 According to 
Ahmed et al. the tooth of concern presents 232 B1 L1 con-
figuration. As a corollary, a clinician must possess good 
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clinical skills and treat each tooth assuming to be having 
complex anatomy as a part of normality.15

Two roots may be seen separately in the radiograph 
when bifurcation is present either in the cervical or 
middle third of the root and is not present in the line of 
the x-ray beam or the tooth is rotated as seen in case 1. 
Similarly, bifurcation at the level of middle third of root 
with normal periodontium was noted in case 2 suggest-
ing the presence of an extra root. The presence of con-
tinuous bleeding in teeth with pulpitis or normal pulp 
despite complete cleaning and shaping can suggest the 
presence of extra canals and the feeling of a “catch” on 
the canal wall during instrumentation of a wide and un-
obstructed main canal is indicative of same. Whereas in 
cases with necrotic pulps or pulpless teeth, inconsistent 
apex locator readings, the presence of an apical rarefac-
tion and the offcentre location of an endodontic file in 
the radiograph indicates the presence of an extra root.16

At times it is imperative to detect such morpholog-
ical and anotomic variations before starting the treat-
ment to avoid any iatrogenic errors. It is also essential to 
modify access preparation as inadequate access opening 
into the tooth leaves a lingual shelf of dentine over the 
second (usually the lingual) canal.17 Magnification using 
loupes and dental operating microscopes can be adjunct 
during endodontic therapy procedure. CBCT can be ad-
vised before or/and during the treatment procedure as 
it could be helpful in assessing the difficulty of the case 
and enhancing clinician’s ability to correctly diagnose 
and execute a good endodontic therapy.

Conclusion
The present case reports highlight that the clinician 
should be aware of the fact that even the routine cases 
might have some deviations from the usual and should 
always be attentive to detect anatomic anomalies. Ra-
diographs that are taken at different angles and Magni-
fication using loupes and dental operating microscope 
can be a helping hand in locating extra root canal(s) to 
confirm any deviation for the normal root canal mor-
phology. Patience, knowledge and judicious planning 
are the keys for successful endodontic treatment.
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