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Treatment of a Mandibular First Molar
with Distolingual Root

Abstract

Mandibular molars may present anatomical variations such
as an additional distal root (Radix Entomolaris). This report
discusses the diagnosis and root-canal treatment of a
mandibular first molar with Radix Entomolaris.

Learning objectives

After reading this article, the reader should be able to:

- ldentify Radix Entomolaris and Radix Paramolaris

- Understand the genetic occurrences of Radix Entomolaris
- Learn how to treat for Radix Entomolaris

AGD This print or PDF course is a written self-instructional article with adjunct images and is
Code: designated for 1.5 hours of CE credit by Farran Media. Participants will receive verification

070 shortly after Farran Media receives the completed post-test. See instructions on page 143.
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Introduction

The main objective of endodontic
therapy is the three-dimensional obturation
of the root-canal system after cleaning,
shaping, and filling procedures.' It is gen-
erally accepted in the literature that the
reasons for the failure of the root-canal
treatment are the inability to locate all the
root canals, remove all the pulp tissue and
microorganisms, and adequately obturate
the whole space of the root-canal system.**
A deep knowledge of aberrant canal
morphology is necessary for a successful
root-canal treatment.

Mandibular first molars normally
present two differentiated roots (one
mesial and one distal), and three canals
(two mesial and one distal) or four canals
(two mesial and two distal), but anatom-
ical variations are not uncommon, like
the presence of three mesial canals, or the
presence of three distal canals.®'

The most common anatomical vari-
ation in this tooth was first mentioned
in the literature by Carabelli (1844)—
which consisted of a third root, located
lingually—Tlater termed Radix Entomo-
laris (Bolk, 1915). When this third root
is located buccally, it is called Radix
Paramolaris.'""

The distolingual root can be partially
fused with the other roots, or separated.’
The root length of the distolingual roots
in Radix Entomolaris is generally shorter
than the distobuccal roots."* Also, disto-
lingual roots have a greater angle of cur-
vature and a smaller radius of curvature
in a buccolingual orientation.”

The location of the distolingual
root-canal entrance is usually slightly
extended in a distolingual direction—
therefore, the access opening to the root
canal has to be modified into a trapezoi-

dal cavity."> 16

The prevalence of this morphological
feature in mandibular molars appears to
be less than 5 percent in Eurasian and
Indian populations, less than 4.2 percent
of Europeans, less than 3 percent in Afri-
can populations, and 5 percent to more
than 40 percent of the population with
Mongolian traits. The three-rooted vari-
ation of the mandibular first molar seems
to be a genetic characteristic in Mon-
goloid populations. This morphological
variation may also appear in second and
third mandibular molars."*2°

The following report describes the
diagnosis and root-canal treatment of one

case of Radix Entomolaris.

Case report

A 41-year-old Caucasian female, with
no relevant medical history, presented
decay on the mesial of tooth #3.6 (Fig. 1).
Radiographic examination clearly showed

the outlines of a second distal root (Fig. 2).

Clinical diagnosis

No evidence of vertical or horizontal
percussion, buccal palpation sensitivity,
mobility or periodontal probes was found.
There was, however, a high response to a
cold pulp test. Radiographic examination
showed no signs of apical periodontitis
(Fig. 2).

Treatment

The situation was explained to the
patient and the decay would be removed
to ascertain whether there is pulp
communication.

Under local anesthesia with 2 percent
lidocaine and proper rubber dam isolation
with clamp #7, carious exposure of the pulp
was determined (Fig. 3) and root-canal
therapy initiated. Access preparation to

pulp chamber was completed. The root

continuing education -
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. Preoperative radiograph of
#3.6. Mesial decay close to

Radiographic examination showing the outlines
of a second distal root.

Carious exposure of the pulp
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Radiographic work lengths

Gutta-percha cone fit

Downpack radiograph (above)
Backfilling radiograph (below)

It is generally accepted in the literature that
the reasons for the failure of the root-canal
treatment are the inability to locate all the
root canals, remove all the pulp tissue and
microorganisms, and adequately obturate
the whole space of the root-canal system.
A deep knowledge of aberrant canal
morphology is necessary for a successful

root-canal treatment.

canals were located using an endodontic
explorer (DG-16) and dentinal map
appeared to be slightly extended in a dis-
to-lingual direction.

The access opening to the root canals
was modified with an ultrasonic tip into
a trapezoidal cavity. Canal orifices were
enlarged with an SX rotary file (ProTaper
Universal-DENTSPLY). All canals were
instrumented with a size 08, 10, and 15K
file to obtain manual glide path. Working
length was established, both using the
electronic apex locator and radiographi-
cally (Fig. 4):

MB 21mm — Ref. MB

ML 23mm — Ref. ML

DB 23mm — Ref. DB

DL 22mm — Ref. DL

Apical patency was maintained
during all the instrumentation with a
08K file to prevent blockage of the apical
foramen and to maintain the working
length.

The “shaping for cleaning” was
completed using MTwo (VDW) nick-
el-titanium (NiTi) rotary instruments.
The instrumentation sequence for all the
root canals was size 10/.04, 15/.05, 20/.06
and 25/.06. During the instrumentation,
root canals were irrigated using 5 percent
sodium hypochlorite (NaOClI) solution.

Apexes were calibrated with a 25K

file, and gutta-percha cones were cali-
brated as well to 0.25mm using a tip-snip
device, and disinfected in a 5 percent
sodium hypochlorite (NaOCI) solution
for one minute.

The final irrigation protocol was
performed by alternating 5 percent
sodium hypochlorite solution (NaOCI),
18 percent ethylenediaminetetraacetic
acid (EDTA), and 5 percent sodium
hypochlorite (NaOCI)

final irrigation protocol was associated

solution. This

to passive ultrasonic activation for one
minute. The root canals were dried using
Surgitip-endo, an endodontic aspirating
tip for the root canal (ROEKO-COL-
TENE), and paper points. Obturation
was performed with the warm vertical
condensation technique and AH Plus
sealer (DENTSPLY) (Figs. 5-8).

Access cavity was restored with a glass
ionomer base and composite A3.5 and A3
using sectional technique (Figs. 9-10, pp.
139 and 140). Periodical controls were
advised.

Discussion

The root canal presents complex
morphology systems. This was described
for the first time by Walter Hess (1925).!
Currently, new technologies, such as
micro-CT, offer a noninvasive reproduc-

ible technique for the 3D assessment of



root-canal systems. This allows clinicians
to study ex vivo dimensional variations of
the root-canal systems.!* 2% 22-26

The prevalence of Radix Entomolaris
is directly related to the ethnicity of the
population with Mongolian traits (5 per-
cent to more than 40 percent). Therefore,
the three-rooted variation of the mandib-
ular first molar must be considered a nor-
mal anatomical occurrence in the Asiatic
racial background.!?

De Moor classified the distolingual
root of first mandibular molars into three
types, according to the canal curvature:
Type I (straight root), Type II (an initially
curved entrance and then continuing as a
straight root), and Type III (a curvature
in the coronal third and buccal curvature
from the middle third or apical third of
the root).!% 20

In this case, the distolingual root was
straight in the coronal third and contin-
ued with a buccal curvature in the middle
third. In most cases, the Radix Entomo-
laris is situated in the same buccolingual
plane as the distobuccal root. This
superimposition of both roots can appear
on the preoperative radiograph, resulting
in an inaccurate detection. Distal angle
(30°) radiographic examination or CBCT
can clearly reveal the outlines and curva-
ture of a second distal root.! 1> %

The examination of the pulp-chamber
floor anatomy reveals the location of the
distolingual root. For this reason, the
access opening was modified into a trap-
ezoidal cavity.!> 14 17.26.28

In the presented case, coronal flaring
of the root canals was carried out using
SX NiTi rotatory file (ProTaper Univer-
sal, DENTSPLY), and the shaping for
cleaning was done with Mtwo (VDW)
NiTi rotatory files until 25/.06. During
all the canal preparation, patency was
confirmed with a 08K file. In case of
severe canal curvature, it is recommended
to use flexible NiT1i instruments, in order
not to remove an excessive amount of
dentin in the lingual side of the curvature
of the Radix Entomolaris. This avoids

complications during the mechanical

continuing education -
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Occlusal view of the pulp-chamber floor and obturated root canals. Notice the modified access opening
extended in a distolingual direction (red arrow).

Immediate postoperative. Access cavity restored with glass ionomer and composite resin
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Distolingual roots

in mandibular first
molars have a greater
angle of curvature
and a smaller

radius of curvature

in @ buccolingual
orientation. For
severe canal
curvature, it is
recommended not to
remove an excessive
amount of dentin in
the lingual side of the
curvature, in order to
avoid complications
during mechanical
preparation of the
root canal.

140 /DECEMBER 2015 // dentaltown.com

preparation such as stripping, perforation
or instrument separation.'® #3% However,
instrument choice and sequence remains
a personal decision of the clinician,
depending on the case.

After mechanical preparation of the
canals, apexes were calibrated using a 25K
file, as well as gutta-percha tips using a
tip-snip device, to a 0.20 mm, in order to
improve apical fit.>4

Sodium  hypochlorite was  used
throughout  instrumentation. ~ Once
the shaping was completed, the final
irrigation protocol for an effective
smear layer removal was employed as

follows: 5 percent sodium hypochlorite

Postoperative radiograph

solution followed by 18 percent ethylene-
diaminetetraacetic acid (EDTA), and
a final rinse of 5 percent sodium hypo-
chlorite solution. This irrigation protocol
was carried out using passive ultrasonic
activation.”

Root-canal system obturation was
performed with warm vertical conden-
sation technique®*** and AH plus sealer.
In the literature, there are no statisti-
cally significant differences reported
when comparing different obturation
techniques.?-44

The access cavity was restored with
a glass ionomer base and composite

A3.5 and A3 using a sectional technique



with mesial cusp coverage. Segmented
stratification of composite resin prevents

contraction of this restoration material.*

Conclusion
Anatomical

of Radix
first

occurrence
Entomolaris in the mandibular
molar is directly related to the ethnicity
of the population studied. This variation
appears to be a genetic characteristic in
Mongoloid populations. Distal angle
(30°) radiographic examination or CBCT
can clearly reveal the outlines and curva-
ture of a second distal root.

The presence of extra roots/canals
requires an access-opening modifica-
tion. Therefore it is essential to examine
carefully the chamber-floor anatomy.
Distolingual roots in mandibular first
molars have a greater angle of curvature
and a smaller radius of curvature in a
buccolingual orientation. For severe
canal curvature, it is recommended not to
remove an excessive amount of dentin in
the lingual side of the curvature, in order
to avoid complications during mechanical

preparation of the root canal. B
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We invite you to view all of our CE courses online by going to www.dentaltown.com/onlinece and clicking
the View All Courses button. Please note: If you are not already registered on www.dentaltown.com, you
will be prompted to do so. Registration is fast, easy and of course, free.

Which is the most common anatomical variation in the first
mandibular molar?

A)  Radix Paramolaris

B)  Third canal in the mesial root

0)  Radix Entomolaris

D)  Third canal in the distal root

In Mongoloid populations, the prevalence of this morphological
feature in mandibular molars appears to be:

A Lessthan 5%

B) Lessthan4.2%

0 5% tomore than 40%

D) Lessthan 6%

Radix Paramolaris is an anatomical variation which consisted in:
A)  Athird root located lingually in the first mandibular molar
B)  Athird root located lingually in the first maxillary molar

C)  Athird root located bucally in the first mandibular molar

D) Three mesial canals

De Moor classified the distolingual root of the first mandibular molars:

A)  Typel: Curvature in the coronal third and straight continuation to
the apex

B) TypeI: No curvature

C)  Type Il Curvature in the coronal third and buccal curvature from
the middle third or apical third of the root

D)  Type lll: Curvature in the coronal third and lingual curvature from
the middle third or apical third of the root

radiographic examination can clearly reveal the

outlines and curvature of a second distal root.

A)  Mesial angle (309
B)  Mesial angle (45°)
C) Mesial angle (909)
D) Distal angle (309)

6)

)

8)

9)

The access opening in Radix Entomolaris is

A)  Slightly extended in a disto-buccal direction
B)  Modified into a circular cavity

C) Slightly extended in a disto-lingual direction
D) Modified into a triangular cavity

can clearly reveal the outlines and curvature of a second
distal root.
A)  Examination of the pulp chamber floor
B) Distal angle (900) radiographic examination
0 (CBCT
D)  Mesial angle (90°) radiographic examination

Which irrigant is suggested for an effective smear layer removal:
A)  Sodium hypochlorite

B)  Ethylenediaminetetraacetic acid (EDTA)

0)  Chlorhexidine

D)  Orthophosphoric acid

How many types of curvature of RE have been classified by De Moor?

A 2
B) 3
0 4
D) 5

10) The RE appears to be:

A)  Adentin mineralization defect

B)  Structural anomalies of enamel

C)  Agenetic characteristic in Mongoloid populations

D)  The less common anatomical variation in mandibular molars

Legal Disclaimer: The CE provider uses reasonable care in selecting and providing content that is accurate. The CE provider, however, does not independently verify the content or materials. The CE
provider does not represent that the instructional materials are error-free or that the content or materials are comprehensive. Any opinions expressed in the materials are those of the author of the
materials and not the CE provider. Completing one or more continuing education courses does not provide sufficient information to qualify participant as an expert in the field related to the course
topic or in any specific technigue or procedure. The instructional materials are intended to supplement, but are not a substitute for, the knowledge, expertise, skill and judgment of a trained health-
care professional. You may be contacted by the sponsor of this course.

Licensure: Continuing education credits issued for completion of online CE courses may not apply toward license renewal in all licensing jurisdictions. It is the responsibility of each registrant to verify
the CE requirements of his/her licensing or regulatory agency.
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