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ABSTRACT: 
Introduction: Pulpal canal calcification is also known as calcific Metamorphosis (CM) or Pulp 
obliteration. In calcific metamorphosis, the entry to the root canal system is complicated and is 
difficult to access the canal. This is because of the calcific deposits that cause a yellowish 
appearance of the tooth crown with darker hue and translucency loss in the pulp chamber. 
Maxillary central incisor was the most commonly reported calcified canal. 
Aim: To analyze the distance between the tentative canal to the coronal reference point 
Materials and methods: The study was carried out from June 2020  to March 2021 on 161 
patients ( 60 males and 101 females) who visited Saveetha dental College and 
Hospitals,Chennai. Data collection included age, gender, type of tooth, distance between the 
tentative canal to the coronal reference point and association between these were obtained using 
Pearson's chi-square test. 
Results: In this study we observed that the majority of females (62.7%) reported having 
calcified canal. Based on the age categorisation, 33.5% patients belonged to the age group of 
31-40 years which was the highest. Highest prevalence of calcified canal was seen in the right 
maxillary central incisor (50.3%). Based on the distance of the canal to the coronal reference 
point, it is seen that 5.4mm to 5.6mm was most prevalent (17.4%). 
Conclusion: In this study, it is observed that the majority of the maxillary central incisor with 
calcified canal had a distance of either 5.4mm or 5.6mm from the orifice of the tentative canal 
to the coronal reference point.  
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INTRODUCTION 
The deposition of calcified tissue along the canal walls is known as pulpal canal calcification 
(PCC). Pulpal canal calcification is also known as calcific Metamorphosis (CM) or Pulp 
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obliteration. The American Association for Endodontists defined it as “a pulpal response to 
trauma characterised by fast deposition of hard tissue within the canal space.” 
(1)(2) 
 
Pulpal canal calcification is caused by a variety of factors, the most common of which is dental 
trauma. The injury that occurs after dental trauma include protracted carious lesion, abfraction, 
restoration, and pulpal response to injury such as invasive pulp treatment methods are all 
possible causes of PCC. (3,4). The application of orthodontic force, which disrupts the blood 
supply, can cause PCC in adolescents. The root canal space in elderly adults is drastically 
limited due to secondary dentin deposition.(5–7) 
 
In calcific metamorphosis, the entry to the root canal system is complicated and is difficult to 
access the canal. This is because of the calcific deposits that cause a yellowish appearance of 
the tooth crown with darker hue and translucency loss in the pulp chamber (8). 
Radiographically CM is classified as either Partial obliteration where the pulp chamber is not 
visible and the canal is markedly narrowed but visible. Total obliteration - Pulp chamber and 
canal is hardly visible. Obliteration can be either fibrotic or bone like cellular inclusions were 
seen in histology of osteodentine. Maxillary permanent incisor canal calcification was 
categorised by increase in collagen content and decrease in number of cells. 
 
Our team has extensive knowledge and research experience  that has translate into high quality 
publications(9–18),(19–22),(23–27)(28) 
 
 
Aim of the present study was toassess the distance of the orifice from the coronal reference 
point to the tentative canal starting point of anterior calcified canal . 
 
MATERIALS AND METHOD: 
Study designs and Study setting 
The present study was conducted in a university setting (Saveetha dental college and hospitals, 
Chennai, India). Thus the data available is of patients from a similar geographic location and 
ethnicity. The retrospective study was carried out with the help of digital case records of 161 
patients who reported to the hospital. Ethical clearance to conduct this study was obtained from 
the Scientific Review Board of the hospital.  
 
Sampling 
Data of 161 patients ( 60 males and 101 females) were reviewed and then extracted. Patients 
who had undergone root canal treatment in maxillary anterior calcified canal  in the given 
duration of time period were evaluated. To minimise the sampling bias only relevant data was 
included. Simple random sampling method was carried out. Data was cross verified with 
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photographic evaluation by presence of additional reviewers. Incomplete data collection was 
excluded from the study. 
 
Data Collection 
A single calibrated examiner evaluated the digital case records of patients who reported to 
Saveetha Dental College from June 2020 to March 2021. For the present study, inclusion 
criteria was data of patients who had undergone root canal treatment in maxillary anterior 
calcified canal. Data obtained were age, gender, tooth number and distance between tentative 
canal and coronal reference point. All obtained data were tabulated into Microsoft excel 
documents. 
 
Statistical analysis 
The collected data was tabulated and analysed with Statistical Package for Social Sciences for 
Windows, version 20.0 (SPSS Inc., Vancouver style) and results were obtained. Categorical 
variables were expressed in frequency and percentage. Association between categorical 
variables was assessed using the chi-square test. Chi square tests were carried out using age, 
gender as independent variables and dependent variables. The statistical analysis was done 
using the Pearson chi square test. P value < 0.05 was considered statistically significant. 
 
RESULTS AND DISCUSSION: 
Distribution of patients who had undergone root canal treatment in maxillary anterior calcified 
canal based on age group (Figure 1). 50 of the patients belonged to the age group of 21-30 years 
(31.1%), 54 of the  patients belonged to the age group of 31-40 years (33.5%), 25 of the patients 
belonged to the age group of 41-50 years (15.5%), 32 patient belonged to the age group of 51-
60 years (19.9%). Distribution of patients 
who had undergone root canal treatment in a maxillary anterior calcified canal based on gender 
(Figure 2). Out of 161 patients, 60 patients were males (37.3%) and 101 patients were females 
(62.7%). Females were higher compared to that of males. Distribution of patients who had 
undergone root canal treatment in maxillary anterior calcified canal based on maxillary central 
incisor (Figure 3). Out of 161 patients, 81 were right maxillary central incisor (50.3%) and 80 
were left maxillary central incisor (49.7%). Distribution of patients who had undergone root 
canal treatment in maxillary anterior calcified canal based on the distance between tentative 
canal and coronal reference point (Figure 4). Based on distance between tentative canal and 
coronal reference point, 28 patients had a distance of 5.4 mm and 5.6mm each (17.4%), 20 
patients had a distance of 5.5mm (12.4%), 24 had a distance of 5.7mm (14.9%), 25 patients had 
a distance of 5.8mm (15.5%), 17 patients had a distance of 5.9 mm (10.6%),19 patients had a 
distance of 6mm from the tentative canal and coronal reference point (19%). 
 
Our present study revealed that the presence of calcification were more in the age group of 30-
40 years. In comparison with other studies, age group of 21-30 years were more prevalent with 
calcified canal.(1) 
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Our present study revealed that females are more prone to calcified canal. This correlates with 
other studies. 
 
The distance between the reference point to the tentative canal in the central incisor of maxillary 
teeth were 5.5 cm. 
 
Severe pulpal calcification is a challenge in cases of apical periodontitis as there is increased 
risk of perforation and tooth loss.(29)Enlargement of the orifice is important to access the canal 
easily. Due to calcification, it leads to breakage of instrument while cleaning and shaping. 
Calcification also causes interference in blood supply. (30,31)Management of calcified canal 
is done with DG-16 explorer for location of canal orifice. Pathfinder CS used for penetrating 
calcified canal with their higher shaft strength. ((32,33) 
 
Limitations of this study could be short sample size with restricted geography. Therefore, 
further research related to calcified canals may contribute additional information to the field of 
forensic medicine.   
 
CONCLUSION: 
From this study it is seen that, the majority of the maxillary central incisor with calcified canal 
had a distance of either 5.4mm or 5.6mm from the orifice of the tentative canal to coronal 
reference point. The calcification of root canals is a challenging problem for dentists to deal. 
Though negotiating and managing calcified canals might be difficult, if a suitable protocol is 
followed, they can be controlled. Skill, patience, and a well-stocked armamentarium are 
required to overcome the challenges and treat the calcified canal successfully. 
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Figure 1: Bar graph shows frequency distribution of patients who had undergone root canal 
treatment in maxillary anterior calcified canal and age group. X-axis denotes the type of age 
group. Y-axis denotes the number of patients with calcified maxillary central incisor. Highest 
prevalence was among the age group of  31-40 years. (33.5%) 

 
Figure 2: Bar graph shows frequency distribution of patients who had undergone root canal 
treatment in maxillary anterior calcified canal and gender. X-axis denotes the gender of patient. 
Y-axis denotes the number of patients with calcified maxillary central incisor. Highest 
prevalence was among the females compared to that of males. (62.7%). 
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Figure 3: Bar graph shows frequency distribution of patients who had undergone root canal 
treatment in maxillary anterior calcified canal and maxillary central incisor. X-axis denotes the 
maxillary central incisor. Y-axis denotes the number of patients with calcified maxillary central 
incisor. Highest prevalence was seen in maxillary right central incisor (50.3%). 
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Figure 4: Bar graph shows frequency distribution of patients who had undergone root canal 
treatment in maxillary anterior calcified canal and distance between the tentative canal and 
coronal reference point. X-axis denotes the distance between the tentative canal and coronal 
reference point. Y-axis denotes the number of patients with calcified maxillary central incisor. 
Highest prevalence was seen in patients who had a distance of both 5.4 mm and 5.6 mm each  
(17.4%). 

 
Figure 5: Bar graph shows the association of patients who had undergone root canal treatment 
in maxillary anterior calcified canal and distance between the tentative canal and coronal 
reference point. X-axis denotes the distance between the tentative canal and coronal reference 
point.Y-axis denotes number of patients who reported calcified canal in maxillary central 
incisor. Maxillary right central Incisor denoted in blue, Maxillary left central incisor denoted 
in green. 


