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Abstract 
 

 
Aim: The aim of this study was to investigate the incidence of the 
presence of accessory canals in the root canal of the maxillary first molar 
teeth affected by Molar Incisor Hypomineralization (MIH). 
Methodology: A total of 12 maxillary first molar teeth affected by MIH 
were obtained from 10 children aged from 10 to 12 years. The frequency 
of the presence of accessory canals was examined by using 
microcomputed tomography and 3D image software.      
Results: Accessory canals were observed in the mesiobuccal (MB) canal 
in all of the samples with a statistically significant difference (p<0.05). It 
was observed that the accessory canals were mostly in communication 
with the canals in the MB root and that furcal accessory canals were found 
in 10(83.33%) teeth. The incidence of accessory canals was 75% in the 
distobuccal (DB) canal, and it was 66.66% in the palatal (P) canal. 
Conclusion: The incidence of the presence of accessory canals in DB 
and P canals and furcation is higher in the teeth affected by MIH.  
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Introduction 
 
Cleaning, remodeling, and filling of root canals is 

substantial for achieving successful endodontic 
treatment. The internal morphology of the root canal 
must be well known so that the abovementioned steps 
can be accomplished (1,2).  

MIH is defined as morphological enamel defects 
caused by hypomineralization due to systemic causes 
(3). Clinically, MIH is observed in the occlusal surfaces 
of permanent molars and in one-third or more of the 
incisal surfaces of incisors. Causing changes in the 

immunocytochemistry and vascularization, altered 
innervation, and an accumulation of immune cells; MIH 
causes a subclinical inflammation in the pulp (4). As a 
result of this inflammation, the occurrence of a certain 
degree of changes in the root canal morphology is 
inevitable in the early period. It is important that 
pediatric dentists should be aware of the potential of 
these morphological changes in advance as the 
presence of these morphological changes will affect the 
success of endodontic treatment. Of these changes, the 
primary one is the occurrence of the accessory canals 
in the root canal. 
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A review of the studies evaluating the root canal 
morphology shows that a variety of methods have been 
used in examining the morphology of the root canals; 
including decalcification, radiography, vertical and 
cross-sectional cutting, histological evaluation, 
stereomicroscopic analyses, surgical microscopy, 
plastic casts, scanning electron microscopy, cone beam 
computed tomography, and micro-computed 
tomography (5-8). 

Micro–computed tomography is a noninvasive, 
nondestructive, and reproducible method and is 
nowadays considered the most accurate method for the 
investigation of the morphology of root canal systems 
combined with 3D software imaging (9,10). Therefore; 
in our study, we aimed to evaluate the incidence of the 
presence of accessory canals in the MIH-affected teeth 
by using microcomputed tomography.  

 
 

Materials and Methods 
 

The study started after obtaining approval from 
the Medical Research Ethics Committee of Istanbul 
Medipol University (Approval no:562). A total of 12 
maxillary first molar teeth affected by MIH were 
included in the study. These teeth were extracted due 
to various reasons (e.g., for orthodontic treatment, 
etc.) from 10 children in the age range from 10 to 12 
years. Apex closure was found in the included teeth and 
these teeth had no signs of caries, root fractures or 
coronal or radicular resorption. Furthermore, there 
was not a history of undergoing endodontic treatment 
in these teeth. The collected maxillary first molar 
human teeth were stored in 5.25% sodium hypochlorite 
solution until they were studied. After the teeth were 
left for one hour in an ultrasonic bath containing 3% 
hydrogen peroxide, they were stored in 70% alcohol so 
that the overlying calculus and soft tissue like gingiva 
would be removed. 

A total of 2000-2200 sections were taken from 
each tooth with a microtomography device set (mCT 

40, Scanco Medical, Basel, Switzerland) to 120 mA at 
70 kV power. The 3D images of the sections were 
obtained using the 3D image processing software 
(Photoshop CC, Adobe Inc, Boston, USA). 
 
 

 Statistical analysis 
 

The data were analyzed using computerized 
Statistical Package for Social Sciences (SPSS) 21 for 
windows (SPSS Inc, Chicago, IL, USA). ANOVA test was 
used to compare the means of multiple variables. An 
Independent-Samples T-test was used to compare the 
means of two variables, while the Chi-Square test was 
used when proportions were compared. The level of 
statistical significance was chosen at p< 0.05. 

 
 
 

Results 
 

It was determined that all teeth examined had 
three roots, and there were two canals in the 
mesiobuccal (MB) root. While 5(41.66%) samples had 
two canals in the palatinal (P) root, 4(33.33%) samples 
were found to have two canals in the distobuccal (DB) 
root. In the sections obtained from the 12 teeth 
examined by 3D microtomography, 10(83.33%) teeth 
were found to own a furcal accessory canal. It was 
determined that there was an accessory canal in the 
MB1 canal in all samples, and there was a statistically 
significant difference (p<0.05). Accessory canals were 
most commonly in communication with the canals in 
the MB root. It was found that MB1 and MB2 canals were 
connected in 7(58.33%) samples (Fig.1). The incidences 
of the presence of accessory canals in the DB and P 
canals were 75% and 66.66%, respectively. The number 
of accessory canals and the incidence of their presence 
in canals are presented in Table 1.  

 
 

 
 

 
 

Table 1. Accessory Canals and their places. 

 

Accessory 

Canals 

MB1 

n    % 

MB2 

n     % 

Connecting 

 n    % 

DB 

n     % 

p 

n     % 0 0   0% 4   33.33% 5   41.66% 3   25% 4   33.33% 

1 *8  66.66% 7   58.33% 2   16.66% 5   41.66% 5   41.66% 

2 4  33.33% 1    8.33% 5   41.66% 4   33.33% 3   25% 
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Figure 1. Accessory canals in mesiobuccal roots 
 

 
 

Discussion 
 
MIH results in physical and chemical alterations in 

the structure of affected teeth. These alterations vary 
depending on the severity of the impact on the defect. 
Although MIH is caused by enamel defects, it is not only 
associated with abnormalities in the dental enamel but 
also coexists with immunohistochemical changes, 
altered innervation and vascularization, and 
accumulation of immune cells in the dentin-pulp 
complex, as indicated by several studies (4). In the 
literature, there are no studies evaluating the 
anomalies found in the root canals of the teeth 
affected by MIH.  

The maxillary first molar tooth is the largest 
space-occupying tooth in the mouth, and it owns the 
most complex root canal anatomy as well (2). It was 
decided to conduct this study on the maxillary first 
molar teeth as they were the most frequently studied 
and the most commonly treated teeth associated with 
the highest treatment failure rates.  

Seltzer et al. (11) defined the lateral canals as the 
ones located approximately vertical to the main root 
canal and the accessory canals as the ones branching 
from the main root canal, which is most commonly 
located in the apical region of the tooth. The accessory 
canals are usually more numerous in young teeth. Some 
of the accessory canals can be obliterated with excess 
dentin or cement at older ages, decreasing in number. 
Accessory canals can be found at all levels in the root, 
and they contain fibrous tissue (12). However, the vast 

majority of them are located in the apical third of the 
root. One of the most common areas where they are 
found out to be present is the furcation of molar teeth 
(12). These canals allow the exchange of metabolic and 
degradation products between the pulp and 
periodontal tissues. The presence of deep periodontal 
pockets may cause inflammation or necrosis of the 
pulp. Conversely, degradation products of 
inflammatory pulp lesions can affect periodontal 
tissues through these canals. Many researchers (13,14) 
have observed the presence of accessory canals in the 
furcation area of molar teeth. In this study, furcal 
accessory canals were found at a rate of 83.33%, while 
Haznedaroglu et al. (14) and Vertucci and Anthony (15) 
found them at rates of 24% and 36%, respectively, in 
the maxillary first molar teeth. It may be suggested 
that a high incidence for the presence of furcal 
accessory canals has been observed in this present 
study because only young teeth affected by MIH were 
included for examination, with MIH resulting in 
immunocytochemical changes, altered innervation and 
vascularization, and the accumulation of immune cells 
in the dentin-pulp complex (4).      

Fewer accessory canals are seen in the MB1 canal 
compared to the MB2 canal (16). Similar to Marroquín 
et al. (16) study, this study found a higher number of 
accessory canals in the MB1 canal. A review of the 
studies investigating the frequency of the presence of 
accessory canals showed that Marroquín et al. (16) 
found their frequency as 30.8% and 5.6% in the MB1 and 
MB2 canals, respectively that Kim et al. (17) and 
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Vertucci (2) found them at frequencies of 50% and 85%, 
respectively. Although the results in the literature 
(2,17) are significantly variable, they are in line with 
the results of this present study. 

Somma et al. (18) conducted a study investigating 
the micro-computed tomographic sections, and they 
reported that MB canals were connected via accessory 
canals. Marroquín et al. found that these canals were 
connected at a rate of 2.9%. In our study, we found that 
they were connected in 7 (58.33%) samples. 

The frequency of the presence of accessory canals 
in the DB and P canals of the maxillary first molar teeth 
is reported in the range from 11% to 15% (2,16,17). In 
this present study, the accessory canals were present 
in the DB and P canals at rates of 75% and 66.66%, 
respectively. The occurrence of these high rates is 
suggested to be due to increased vascular activity in 
the MIH-affected teeth and the failure of the accessory 
canals to be obliterated by dentine. 

 
 

Conclusions 
 

In the MIH-affected teeth, the absence of 
narrowing in the root canals due to blood vessel 
dilatation resulting from the accumulated cells 
following subclinical pulp inflammation and the failure 
of accessory canals to be obliterated by dentin 
produced by osteoblasts leads to the more common 
presence of accessory canals in the furcation and the 
DB and P canals. 
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