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ABSTRACT 
Aim; Perforations are a connection, from the tooth structure to its surrounding 
structures(periodontium), which may be created during or after a root canal treatment 
(iatrogenic) while attempting entry into the root canal system or as a factor of a biological 
process, where-in, there is a formation of a pathological connection, due to extensive caries, 
external/internal-resorption etc.Therefore, the aim of this study is to determine the prevalence 
of root canal treatment attending private dental colleges in Chennai. 
Materials and methods: Case sheet of all the patients reporting to the OPD of Saveetha Dental 
College with root canal treatment.The study was conducted between June 2020-March 
2021.This university setting study a sample of 97 pateints.Data tabulated with parameters of 
age, gender and site of perforation Microsoft excel 2016 (microsoft office 10)  was used to 
collect data and later was imported to spss software for statistical analysis. 
Results: The prevalence of RCT treated tooth was found to be more in males ( 58.7%) than 
females (41.3%) Among the age groups of 17-25 years, 26-34 years, 35-42 years, 43-52 years 
and 53-67 years, it was more prevalent in 35-42 years age group (27.7%) Among the site of 
perforation(Anterior/Posterior) posterior site is more common. Types of perforation Root 
perforation, furcal perforation, crown perforation most common was crown 
perforation(53.2%). The correlation between gender and decayed surfaces was found to be 
insignificant with p> 0.05. 
Conclusion: Within the limits of the study, the age group of (35-43) years and male patients 
had a higher prevalence of root canal treatment than females. However, no significant statistics 
were found for the prevalence of gender and root canal treatment p>0.05 (chi-square test). 
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Perforations are a connection, from the tooth structure to its surrounding 
structures(periodontium), which may be created during or after a root canal treatment while 
attempting entry into the root canal system or as a factor of a biological process, where-in, there 
is a formation of a pathological connection, due to extensive caries, external/internal-resorption 
etc(1)(2). It can also occur due to lack of knowledge of the dental anatomy from the part of the 
dentist,or due to calcifications in pulp chambers, misidentification of the root-canal, incorrect 
arch inclination like rotation or tipping, posts, crowns or use of inappropriate instruments(3).  
 
The various factors affecting the successful management of the same are the location, size, time 
of repair, periodontal status of the tooth, access to repair, and the biocompatibility of the 
perforation repair material.There are various methods of diagnosing a perforation, in 
endodontic practice(4). It is usually centered around symptoms and Radiographic evaluations. 
The patient may experience a variety of symptoms ranging from sensitivity to pain, and 
bleeding on introducing the instrument into the canal.Various methods of assessing and 
evaluating a perforation include direct visual evaluation, Paper points for bleeding, Electronic 
apex locators, symptomatic findings, DOMs( Dental Operating Microscopes), CBCT ( Cone 
Beam Computed Tomography), Radiographs, Dental loupes for magnification(5).  
 
The various methods that can be employed by the practitioner to minimize the incidence of 
perforations are, the use of NiTi files(6).Anticurvature filing, using the various diagnostic 
techniques mentioned above during the treatment to intervene and avoid any perforations at all, 
and also the use of non-end cutting burs(7). The various types of iatrogenic perforations that 
can occur during root-canal treatments can occur during the access cavity preparation (gouging- 
cervical perforations), and during negotiation of the root canal for biomechanical preparation 
(zipping, strip perforation, canal transportation) or even during post-space preparation(8). 
These will ultimately lead to the failure of the root canal treatment(9).  
 
A small sized perforation, in the root, apical to the crestal bone and epithelial attachment, that 
is sealed immediately has a better prognosis(10).The various materials that can be used in the 
repair of the perforation are MTA, Calcium hydroxide, Calcium silicates, dentin chips, GIC 
and less commonly, or rather historically, silver amalgam, cavit, Indium foil, Aluminium foil, 
Zinc-Oxide Eugenol, Plaster of Paris(11). These materials aid in sealing off the connection and 
promote osteogenesis and cementogenesis(12,13).Used of calcium hydroxide for dental pulp 
treatment.This material has been studied for many years, and has several potentials, among 
which favoring the healing process of the pulp and periapical tissues(14).Calcium hydroxide 
has an antibacterial effect on the cytoplasmic membrane.  
 
Mineral Trioxide Aggregate (MTA) was introduced in endodontics in 1990 as a new material 
with the ability to seal communication between the tooth and the external surfaces.The main 
components of the chemical composition of MTA,include tricalcium silicate, tricalcium 
aluminate, tricalcium oxide and silicate oxide(15). MTA is a calcium silicate cement introduced 
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in endodontics in the 1990s. New materials with similar composition to MTA, but distinct 
properties, have been introduced into the market on account of properties that facilitate handling 
and manipulation. New cements such as bioceramics are composed mainly of dicalcium silicate 
and tricalcium silicate. In the event of a perforation, during treatment, the patient should be 
informed of the same, the risks and prognosis be explained and the subsequent procedures are 
to be explained(16).In the event of not detecting the perforation or not addressing the 
perforation, it leads to an inflammatory response of the periodontium which may or may not be 
due to bacterial contamination, and may lead to destruction of periodontal tissue and alveolar 
bone, pocket formation, fistula formation, proliferation of tissue leading to granuloma 
formation, and ultimately the loss of the tooth(17). 
 
Our team has extensive knowledge and research experience that has translated into high quality 
publications(18–27),(12,28–30),(14,31–34) (35). Therefore the aim of my study is to create the 
knowledge of occurrence of rate of different kinds of perforation in anterior teeth. 
 
MATERIAL AND METHODS 
This record based, descriptive study was conducted among patients reporting to the OP of 
Saveetha Dental College. Case sheets of all the Patients of OP Department of Saveetha dental 
college were reviewed for a period of ten months [JUNE 2020 and MARCH 2021]. Sample of 
93 patients regarding root canal treatment were taken. 
               
Prior to the start of the study,ethical approval was obtained from Scientific Review 
Board,Saveetha Dental College,SIMATS University.Data consisting of age,gender and 
decayed tooth was retrieved from the records of patients who visited dental college from june 
2020-march 2021. 
 
The age was grouped into (17-25 years),(26-34 years).(35-42 years),(43-52 years),(53-67 
years).The gender include male and female.Site of perforation-Root perforation,furcal 
perforation,crown perforation.Data was recorded and tabulated in  ms excel.Then the tabulated 
data expressed by means of frequency and percentage. Chi-square test was employed to find 
the association between age and anterior/posterior teeth, Gender and anterior/posterior teeth 
with level of Statistical significance at p<0.05. 
 
RESULT 
The final database consisted of 97 patients of Indian origin in which about 58.70% male patients 
and 41.30%female patients were included(figure-4).Among the various age groups included 
for this study, the age group which had a higher prevalence for decayed surfaces was the 35-42 
years age group that is about 24 patients (27.17%) following which was 43-52 years age group  
with 22 patients (26.09%)  and  above 55 years around (19.57%) patients had root perforation 
( figure 3)Males were predominantly distributed than females in the present study.It was evident 
from the results that Crown perforation (53.26%) had the highest prevalence for perforation 
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site followed by Furcal perforation(35.87%). About 21.74 patients had anterior tooth and 
78.26% patients had posterior site tooth as root canal perforation. ( figure 1). The association 
between gender and site of perforation anterior and posterior of the study population was found 
to be  statistically insignificant with p>0.05. ( figure 6) (chi square test). 
 
DISCUSSION 
The data for this retrospective study was based on residents of Chennai seeking treatment at 
Saveetha Dental College, Chennai. Currently there are no existing studies investigating the 
correlation of age with sites for perforation(Anterior/Posterior). Since all the data was included 
without a sorting process, no bias was expected in the selection of patients. The current study 
is done to compare the age associated with the site of perforation(Anterior/Posterior). 

In the current study,the age group which had a higher prevalence for decayed surfaces was the 
35-42 years age group (27.17%) followed by the 43-52 years age group (26.09%).  In a study 
done by Torabinejab et al 2014, stated that young adults had more caries prevalence than older 
adults which leads to root canal treatments(36). In another study by Estreala et al 2014, it was 
noted that the highest prevalence of dental caries was found to be in the 35-45 years age 
group(37).  

According to the current study, as the age increases, the prevalence of caries decreases and this 
is in concordance with many pieces of literature. (38,39) This holds true as with age the 
incidence of decayed teeth increases. The present study does not observe any significant sex 
differences in the prevalence of decayed surfaces. In the current study, there were more male 
participants than female participants. (58.7%) and (41.3%) respectively. However, in a study 
by Mamai E et al, stated that caries risk in both males and females was the same. (38)Currently, 
the caries experience between the study seemed to reduce during the past few years.In this we 
get a crown perforation more prevalent in compared to furcal perforation and root perforation. 
Studies done by Saed et al 2016 state that the crown perforation was more common(40). 

Females generally pose a more positive behavior than males concerning the brushing 
frequency. Females usually care more about their body and appearance and therefore they might  
be more concerned about adopting behaviors and habits which promote their dental health.It is 
also seen that females have better dental knowledge and better oral hygiene than 
men.(41,42).Dentists must take care of anatomy and proper knowledge of root, they also have 
a proper idea how to manage the perforation.The majority of the study participants were males. 
This might bias the study results, as the sample taken is not representative of the population. 
Also, this study has geographic limitations and the additive flaws  of the DMFS index lowers 
the credibility and increases the potential for human error while recording scores.Thus the 
interpretation of results of the study must be done keeping the above limitation in mind. 

CONCLUSION 
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Within the limit of the study, root furcation was most common among 43-52 years old on 
posterior site study participants and crown perforation was more prevalent as compared to 
furcal perforation and root perforation. With relation to gender,  male study participants had a 
higher prevalence of decayed teeth than female study participants with leads to root canal 
treatments. However, no statistically significant association was found for the prevalence of 
decayed teeth and gender. 
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Figure 1- This graph represents the distribution of study subjects based on age group.X 
axis represents site of oral cavity where tooth affected, Anterior and Posterior. y axis 
represents the frequency of participants.Posterior site were found be more (78.28%) 
followed Anterior site(21.74%). 

 

 
Figure 2- This graph represents the distribution of study subjects based on age group.X axis 
represents the site of perforation Root perforation, Furcal perforation, Crown perforation y axis 
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represents the frequency of participants. Crown perforation were found be more (53.26%) 
followed by Furcal perforation(35.87%) 

 

 
Figure 3- This graph represents the distribution of study subjects based on age group.X axis 
represents the age range (17-25 year),(26-34 year),(35-42 year),(43-52 year),(53-67 year) y axis 
represents the frequency of participants. Age range from 35-42 years were found be more 
(27.17%) followed by age range 43-52 years.(26.09%) 

 
Figure 4:The graph represents the distribution of study subjects based on gender. X axis 
represents the gender y axis represents the frequency of study subjects. Out of 93 study 

subjects, were male (58.70%)and (41.30%) were female 
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Figure 5-Bar graph represents the association between Anterior/Posterior and Site of 
perforation. X axis represents Anterior/Posterior and Y axis represents the site of perforation, 
where blue colour denotes the root perforation, green colour denotes furcal perforation and pink 
colour denotes the crown perforation. The association between anterior/posterior and site of 
perforation was analyzed using Chi square test and was found to be statistically significant 
[Chi- square value= 22.301; (p value<0.001)]. Hence proving furcal perforation and crown 
perforation were more prevalent in the posterior teeth. 
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Figure 6-Bar graph represents the association between Gender and Anterior/Posterior teeth. X 
axis represents Gender and Y axis represents Anterior/Posterior Teeth, where blue colour 
denotes the anterior teeth, green colour denotes Posterior teeth.The association between gender 
and anterior/posterior teeth was analyzed using Chi square test and was found to be statistically 
significant [Chi- square value= 22.301; (p value<0.001)]. Hence proving the posterior teeth 
were more prevalent in male. 
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Figure 7-Bar graph represents the association between Site of perforation and Gender teeth. X 
axis represents Site of perforation and Y axis represents gender, where blue colour denotes the 
male, green colour denotes female.The association between gender and site of perforation was 
analyzed using Chi square test and was found to be statistically significant [Chi- square value= 
22.301; (p value<0.001)]. Hence proving the male with crown perforation is more prevalent. 
 


