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ARTICLE INFO ABSTRACT

Aim: Comparing Cone Beam Computed Tomography and clearing technique in human primary
molars for detection of accessory canals.

Materials and Methods: 100 extracted human primary molars constituting of maxillary and
mandibular molars were collected. The study compared number of accessory canals using Cone Beam
Computed Tomography and clearing technique in primary molars. The accessory canals were
observed in furcation area; coronal one-third, middle one-third and apical one-third of root canals.
Results: Although, the clearing technique showed more number of accessory canals as compared to
CBCT technique, the difference was statistical significant insignificant.

Conclusion: The clearing technique is nondestructive and more accurate but the main disadvantage of
this method is that it cannot be used in vivo. Hence Cone Beam Computed Tomography which is
clinically feasible can be considered over the clearing technique for detection of accessory canals.
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INTRODUCTION

Successful endodontic therapy is dependent on the cleaning,
shaping and obturation of the entire root canal system (Ingle
and Bakland, 2002; Walton and Torabinejad, 1996). The
presence of accessory canals and the ability to cleanse and seal
these canals can have an impact on prognosis (Zolty, 2001).
Accessory canal is any branch of the main pulp canal or
chamber that communicates with the external surface of the
root (American Assocation of Endodontists, 2003). Accessory
canals extend from the pulp to the periodontium. Accessory
canals result due to a localized failure in the formation of
Hertwig’s epithelial root sheath during the embryonic stages of
tooth formation (Poornima and Subba Reddy, 2008). This leads
to a failure in odontoblastic differentiation and dentine
formation and eventually to the formation of the accessory
canal. This was demonstrated by Hess et al as early as 1925 by
injecting India ink into the pulp chamber (Moabita and
Defabians, 1992). A variety of techniques such as radiographic
studies, microscopic  studies, histological  sectioning,
decalcification have been used to study the anatomy of the root
canal system (Poornima and Subba Reddy, 2008; Urbas et al.,
1996; Koenig, 1964) Bacterial toxins or products of the pulp
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tissue decomposition diffuses through accessory canals to
periodontal tissues (Moabita and Defabians, 1992; Woo and
Miller, 1981). However, the documentation of accessory canals
in the primary molars is scanty. Hence, an in vitro study was
planned to know the prevalence of accessory canals in primary
molars and to compare the efficiency of digital radiography,
decalcification, and histological sectioning in detection.

MATERIALS AND METHODS

100 extracted human primary molars constituting of maxillary
and mandibular molars were collected. The samples were
divided into 4 groups each consisting of 25 teeth:

Group I — Maxillary first molars (n=25)
Group II — Mandibular first molars (n=25)
Group III — Maxillary second molars (n=25)
Group IV — Mandibular second molars (n=25)

The extracted teeth were collected from different dental
colleges and private clinics. As the samples were not extracted
for the purpose of this study, the exact data pertaining to age
and sex of individual sources was unknown. Approval to
conduct the study was sought and obtained from the
Institutional Review Board of Ethics. The study was carried
out in the Department of Paedodontics and Preventive
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Dentistry, Terna Dental College, Navi Mumbai. The teeth
included in the study were based on these conditions:

e Extracted teeth with atleast two intact roots.
o At least two-third of the root length needed to be intact.

If there was any evidence of fractured root or the teeth had
undergone pulpectomy procedures, then they were excluded
from the study. The sample teeth were then washed under tap
water in a glass container for 30 minutes followed by
immersion in 3% sodium hypochlorite (Mumbai Healthcare
Industries, India) for 30 minutes to remove adherent soft
tissue. Any remaining adherent soft tissue was physically
scraped using a scalpel blade and an ultrasonic scaler was used
to remove calculus or stains. Subsequently, the teeth were
stored in distilled water with thymol iodide crystals until the
next procedure was performed (Gulabivala et al., 2001). The
aim of the present study was to compare clearing technique
and Cone Beam Computed Tomography (CBCT) for detection
of accessory canals in primary molars. The accessory canals
were observed in furcation area; coronal one-third, middle one-
third and apical one-third of root canals.

Cone Beam Computed Tomography (CBCT)

The teeth were mounted in a straight line on modeling wax
after determining the various aspects of the tooth, i.e., buccal,
lingual, mesial and distal, so as to maintain uniformity in the
samples. The mounted teeth were then scanned using
Orthophos XG3D Cept CBCT scanner (Sirona, Germany)
which provided voxel size of 0.1 mm. The CBCT images were
displayed by volume-rendering software (Galileos Viewer).
Once the sample data was acquired or data for a sample was
loaded, the software immediately reconstructed the tooth
images in sagittal, axial and coronal planes. The lateral canals
of each were determined by observing for radiolucent line
arising from pulp chamber and main pulp canals (figure 1.a-d).

Clearing Technique

After performing CBCT, the teeth were decalcified by
immersing them in 6% hydrochloric acid (Qualigens Fine
Chemicals, Mumbai, Maharashtra, India) at room temperature
(Bagherian et al., 2010). The end point of decalcification was
determined by checking the teeth for softening with dental
probe (API® Germany). The hydrochloric acid solution was
changed daily and agitated frequently = because
demineralization occurs at the top of the static acid rather than
at the bottom. At the end of decalcification, the teeth were
again washed under running tap water for 1 hour. The teeth
were later kept in varying concentrations of ethanol for
dehydration. The sequence of concentrations employed was
ascending concentrations of ethanol (Himedia Laboratories,
Mumbai, Maharashtra, India) at 60%, 70%, 80%, 90% and
100% (absolute ethanol) consecutively for 5 hours each
(Bagherian ef al., 2010). For clearing, the teeth were immersed
into solution of methyl salicylate and absolute ethanol in ratio
of 1:1 for 6 hours (Azar et al., 2012).The teeth were immersed
in methyl salicylate solution (Qualigens Fine Chemicals,
Mumbai, Maharashtra, India) to render them transparent. The
teeth were then placed on tissue paper for 2 hours so as to
allow them to dry. Drying was important so as to aid the
penetration of ink in the next stage. A plastic disposable
endodontic irrigating syringe with a 30 gauge needle was used
to inject the methylene blue dye (Qualigens Fine Chemicals,

Mumbai, Maharashtra, India) into the coronal end of canal
orifice. At the same time, a suction tip was placed at the root
apex to draw the excess ink away from the root canal. The
appearance of ink at the apical foramen indicated the end of
the process. The transparent specimens were then examined by
the naked eye as well as a magnifying lens (3x magnification)
by dipping the teeth in methyl salicylate under special halogen
lighting to improve the coefficient of refraction. Photographs
of the specimens were taken with a Canon 600-D DSLR
camera with lens (18-55mm 0.25m / 0.8ft EFS macro). The
accessory canals in both the techniques were recorded by two
independent precalibrated examiners for determination of
location of canals. The accessory canals were observed in the
furcation area (figure 2.a), coronal one-third (figure 2.b),
middle one-third (figure 2.c) and apical one-third of root canal
(figure 2.d). Statistical analysis was performed using SPSS-21
software. The scores obtained were analyzed using Fisher’s
exact probability test and level of significance was p< 0.05.

Figure 1.a furcation area

Figure 1.b coronal one-third of root canal
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Figure 1.c middle one-third of root canal

Figure 2.b coronal one-third of root canal

Figure 1.d apical one-third of root canal

Figure 1. Detection of accessory canals by Cone Beam Computed
Tomography at
Figure 2.c middle one-third of root canal

Figure 2.d apical one-third of root canal

Figure 2.a furcation area

Figure 2. Detection of accessory canals by clearing technique at-
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RESULTS

The results of the present study revealed that CBCT technique
showed maximum number of accessory canals in maxillary
and mandibular second molars (44%). Out of 100 samples, the
prevalence of accessory canals in the furcation area of
mandibular second molars was 16%. Apical region of
maxillary and mandibular second molars had 16% prevalence
of accessory canals. In clearing technique, accessory canals
showed maximum prevalence in apical one-third (20%) of
mandibular second molars (48%). Accessory canals were
observed in furcation area; coronal one-third, middle one-third
and apical one-third of primary maxillary and mandibular
molars. Although, the clearing technique showed more number
of accessory canals as compared to CBCT technique, the
difference was statistical significant insignificant (Table 1-4).

the lateral and accessory foramina (Moabita and Defabians,
1992). Various methods to detect accessory canals used were
decalcification (Poornima and Subba Reddy, 2008), canal
staining (Poornima and Subba Reddy, 2008), radiographic
techniques, microscopic and histological sectioning (Urbas et
al., 1996; Moabita and Defabians, 1992; Koenig, 1964). In the
present study, the prevalence of accessory canals in furcation
area in maxillary molars was 12% and in mandibular molars it
was 14%. The overall prevalence in primary molars was 13%.
Similar study conducted by Poornima P et al using
decalcification technique found 25% of accessory canals in
furcation area (Poornima and Subba Reddy, 2008). Vertucci et
al conducted a similar study in permanent first molar using a
dissecting microscope and found that 45% of teeth exhibited
accessory canals in the furcation region (Vertucci et al., 1974).
De Deus studied 1140 transparent teeth and found that 27.4%
of teeth demonstrated lateral secondary accessory canals,

Table 1. Number of accessory canals in primary molars by CBCT and Clearing technique at furcation area of tooth

Groups CBCTtechnique” (n=25) Clearing technique (n=25) p value*
Group I (Maxillary 1% molar) 2(8) 2(8) 0.695
Group II (Mandibular 1% molar) 3(12) 3(12) 0.666
Group 11T (Maxillary 2™ molar) 3(12) 4 (16) 0.50
Group IV (Mandibular 2"° molar) 4 (16) 4(16) 0.649

*Fisher's exact probability test and level of significance was set at p<0.05; number in parenthesis indicates percentage; * Cone Beam Computed Tomography

technique.

Table 2. Number of accessory canals in primary molars by CBCT and Clearing technique at coronal one-third region of root canal

Groups CBCTtechnique” (n=25) Clearing technique (n=25) p value*
Group I (Maxillary 1* molar) 1(4) 2 (8) 0.50
Group II (Mandibular 1* molar) 0(0) 1(4) 0.50
Group I (Maxillary 2™ molar) 2 (8) 2 (8) 0.695
Group IV (Mandibular 2" molar) 2 (8) 2 (8) 0.695

*Fisher's exact probability test and level of significance was set at p<0.05; number in parenthesis indicates percentage; *Cone Beam Computed Tomography

technique.

Table 3. Number of accessory canals in primary molars by CBCT and Clearing technique at middle one-third region of root canal

Groups CBCTtechnique” (n=25) Clearing technique (n=25) p value*
Group I (Maxillary 1™ molar) 1(4) 1(4) 0.755
Group I (Mandibular 1% molar) 2 (8) 1(4) 0.50
Group 11T (Maxillary 2™ molar) 2 (8) 1(4) 0.50
Group IV (Mandibular 2™ molar) 1(4) 1(4) 0.755

*Fisher's exact probability test and level of significance was set at p<0.05; number in parenthesis indicates percentage; * Cone Beam Computed Tomography

technique.

Table 4. Number of accessory canals in primary molars by CBCT and Clearing technique at apical one-third region of root canal

Groups CBCTtechnique” (n=25) Clearing technique (n=25) p value*
Group I (Maxillary 1% molar) 3(12) 4 (16) 0.50
Group II (Mandibular 1* molar) 3(12) 4 (16) 0.50
Group I (Maxillary 2" molar) 4 (16) 4(16) 0.649
Group IV (Mandibular 2™ molar) 4 (16) 5(20) 0.50

*Fisher's exact probability test and level of significance was set at p<0.05; number in parenthesis indicates percentage; *Cone Beam Computed Tomography

technique.

DISCUSSION

The furcation area of a primary molar tooth, which
encompasses the region around the division of the roots, is of
special significance in the primary dentition due to its close
anatomical relationship with the follicle of the succedaneous
premolars. Interradicular periodontal lesions can be initiated
and perpetuated by inflamed and/or necrotic pulps. Thus
extensive pulp lesions can cause periodontal changes through

which was more when compared to the present study (De Deus
1975).

The other method used in this study was CBCT. The
prevalence of accessory canals using CBCT in the present
study in maxillary first and second molars was 28% and 44%
respectively. According to similar study conducted by
Aggrawal N et al using CBCT, accessory canals were detected
in 32% and 24% of maxillary first and second molars
respectively. The same study showed accessory canals in 12%
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and 28% whereas, the present study showed the same in 32%
and 44% of mandibular first and second molars respectively.
Although, clearing technique (37%) showed more number of
accessory canals overall as compared to CBCT technique
(41%), the result was statistically insignificant. The clearing
technique is considered the gold standard method for studying
root canal anatomy. We used the clearing technique followed
by dye injection in this study. Although more accurate, the
main disadvantage of this method is that it cannot be used in
vivo. A method that has the accuracy of clearing technique
followed by dye injection and yet is clinically feasible is
essential in endodontic practice (Weng et al., 2009).

Conclusion

The results obtained while comparing CBCT with clearing
technique for the detection of lateral and accessory canals were
statistically  insignificant. The clearing technique is
nondestructive and more accurate but the main disadvantage of
this method is that it cannot be used in vivo. Hence CBCT
which is clinically feasible can be considered over the clearing
technique for detection of accessory canals.
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