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Introduction

The Glossary of  the American Association of  Endodontists de-
fines resorption as a condition which is associated with either a 
physiologic or a pathologic process leading to loss of  dentin, ce-
mentum or bone [25]. Physiologic resorption occurs in the prima-
ry teeth that results in their exfoliation. This process is followed 
by the eruption of  their permanent successors [6, 28]. Pathologic 
resorption can be a sequence of  orthodontic tooth movement, 
traumatic injuries, or chronic infections of  the pulp or periodon-
tal structures [25]. If  this condition is untreated, it will result in 
the premature loss of  the affected teeth [27].

Based on its location in relation to the root surface, root resorp-
tion can be classified into: Internal or external [28]. Internal re-
sorption can be classified as internal replacement resorption and 
internal inflammatory resorption. External resorption is further 
classified into external inflammatory resorption, external surface 
resorption, external cervical resorption external replacement re-
sorption, and transient apical breakdown [25, 28].

Idiopathic root resorption (external) is a condition that is infre-
quently reported and it has been observed either in multiple teeth 
or a single tooth. Pathological root resorption is associated with 
several systemic and local factors. The local factors enlisted are: 
Orthodontic therapy, trauma, periapical or periodontal inflamma-
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tion, occlusal stress, impacted and supernumerary teeth, tumors 
and cysts [42, 33]. The reported endocrine disturbances and sys-
temic causes include: hypoparathyroidism, hyperparathyroidism, 
hypophosphatemia, hyperphosphatemia, Papillon-Lefèvre syn-
drome, Gaucher’s disease, Goltz syndrome, Paget’s disease, Turn-
er syndrome, anachoresis as well as diet [22, 34].

The term “idiopathic” is used when an etiological factor cannot 
be identified. It can be well differentiated from the pathological 
variant and its advantages are recognized by a dental practitioner. 
The two types of  idiopathic root resorption are cervical and api-
cal. Cervical root resorption commences in the cervical portion 
of  the tooth structure and advances towards the pulp chambers. 
In the apical variant the resorption commences apically and ad-
vances coronally. This movement results in shorter and rounder 
root structures [42, 44].

Patients with idiopathic root resorption present with no symp-
toms clinically but tooth mobility may often be observed occa-
sionally. Therefore the condition is generally identified during 
radiographic examination [37, 40]. A review by Cholia et al states 
that, the idiopathic apical root resorptions were slightly more pre-
dominant in maxilla and in the posterior region when compared 
to the mandible and single root teeth; However, these results did 
not show statistical significance. Resorption was also more fre-
quent in the male population between 14–39 years of  age [2, 13].

Apical external root resorption which might be a consequence of  
a variety of  causes may be present to a small extent in all perma-
nent teeth [7, 9, 32]. However, at present literature shows only a 
few number of  cases of  idiopathic apical root resorption. 

In our study we aimed to evaluate the prevalence of  apical root 
resorption in maxillary incisors among the patients visiting a pri-
vate dental college.

Materials and Methods

Study Setting

The present retrospective study was carried out in an institutional 
setting. The advantage of  the study was the availability of  a wide 
range of  data. It was conducted to evaluate the number of  apical 
root resorption cases among the population visiting a private den-
tal college from June 2019 to March 2020. Ethical clearance for 
this study was obtained from the Institutional Ethical Committee 
with the ethical approval number being SDC/SIHEC/2020/DI-
ASDATA/0619-0320. The population included in the study were 
59 patients who were diagnosed to have apical root resorption at 
the Conservative dentistry and endodontics Department. 

Study design

This is a retrospective cross sectional study based on the set in-
clusion criteria of  patients from the out patient department who 
were diagnosed with apical root resorption in maxillary incisors. 
Cases which did not fall under this inclusion criteria were exclud-
ed from the study.

Sampling

The study was based on non probability convenience sampling. 

To minimize the sampling bias, all the case sheets of  patients with 
apical root resorption were reviewed and included.

Data Collection and Tabulation

It was a retrospective study where the data was collected by re-
viewing the case records of  the patients visiting the out patient 
department of  a private dental college from June to March. The 
collected data included the following parameters: Patients details- 
Name, Age, Gender, Patient identification number and the pres-
ence of  apical root resorption were recorded. A total of  86,000 
case sheets and radiographs associated with the case sheets were 
reviewed and the data of  the 59 patients with apical root resorp-
tion was further analysed. It was made sure that all the informa-
tion needed for the study was retrieved from the case records with 
no duplicates with the help of  a reviewer.

Result And Discussion

This study shows that apical root resorption was more prevalent 
in the central incisors (40.82% - 11, 42.86%-21) when compared 
to the lateral incisors (14.29%- 12, 2.04%- 22). [Table 1][Figure 1] 
It can be seen that apical root resorption was the highest in 11-20 
years old for 11 (80.0%),12 (57.1%) and 21 (57.1%) . Chi-square 
analysis was done and there was no statistically significant associa-
tion between the age and the prevalence of  apical root resorp-
tion. (p-value:0.460>0.05) [Table 1][Figure2]. It can be seen that 
apical root resorption is the most prevalent in 21 among males 
(45.0%) and in 11 among females (55.6%). Chi-square analysis 
was done and there was no statistically significant association be-
tween the age and the prevalence of  apical root resorption (p-
value:0.772>0.05 )[Table 1][Figure 3].

External apical root resorption is often defined as shortening or 
blunting of  the root apex. This condition is often associated with 
orthodontic treatment (Levander and Malmgren, 1988). Accord-
ing to the observations of  our study, it can be seen that apical root 
resorption shows a male gender predilection (83.4%). Similar ob-
servations have been made by Glendor et al., [4] and Andersson 
et al. [1] A study by Plascencia et al., [30] shows that there was no 
gender predilection in apical root resorption and claims that the 
results could be due to the increase of  participation of  women in 
contact sports. 

The current study shows that apical root resorption is more fre-
quent among 9 year olds which is similar to the finding of  Plas-
cencia et al [30], Lam et al [14] and Andersson et al. [1] In our 
study we observed that apical root resorption is more common in 
central incisors, where 40.9% incidence is seen in 11 and 42.9% 
incidence is seen in 22 when compared to lateral incisors. This 
finding is similar to that of  Mohandesan et al [23], Rosaline et 
al [39], Das AN [3]. The teeth that show more susceptibility to 
apical root resorption are the maxillary and mandibular incisors, 
especially the maxillary lateral incisors [18, 20, 41, 26, 36]. A few 
studies have reported a relationship between root resorption and 
narrow roots [20, 21, 45, 50, 10, 12]. Narrow root forms are more 
common in the maxillary lateral incisors than in the maxillary 
central incisors. A few studies state that maxillary lateral incisors 
experience resorption more frequently when compared to the 
other teeth during orthodontic treatment [20, 45, 19]. A study by 
Laux et al. correlated the clinical finding of  root resorption with 
the histological examination [15]. In the study, resorption cases 
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were identified more easily by histological examination (80% of  
cases) when compared to radiographic examination (18% of  
cases). Only the resorption cases that showed shortened roots 
were diagnosed reliably. External radicular resorption is often as-
sociated with periapical inflammation. The severity of  resorption 
is proportional to the duration of  the periapical inflammation. 
Histological studies reveal that the external resorption associated 
with cementum and dentin is a consequence of  the activity of  
the granulation tissue in the area of  resorption due to a chronic 

inflammatory process [8, 46, 49]. It was concluded that periapical 
lesions such as granulomas and cysts and the apical external root 
resorption coexist with each other. These resorptions are usually 
not visible on the radiographs. 

Several authors state that while managing more difficult cases of  
resorption, endodontic microscopes may be beneficial [29, 47, 
24]. Root canal contamination and root fracture can be avoided 
by treating the open apex in a single sitting [38, 16, 5, 31, 44, 

Table 1. Table showing the association between gender,age and the prevalence of  apical root resorption. Chi-square was 
performed and it can be seen that no statistically significant results were obtained.

Variable
Tooth number (%)  Statistical values

11 12 21 22 Total(%) Pearson chi-value df p-value
Age    

11-20 years 50.00% 12.50% 37.50% 0.00% 100.00%
8.758  9 0.4621-30 years 25.00% 16.70% 50.00% 8.30% 100.00%

31-40 years 20.00% 20.00% 60.00% 0.00% 100.00%
Gender    

Male 37.50% 15.00% 45.00% 2.50% 100.00%
1.123 3 0.772

Female 55.60% 11.10% 33.30% 0.00% 100.00%

Figure 1. This frequency distribution chart shows prevalence of  apical root resorption among different teeth. X axis is the 
tooth number and Y axis represents the percentage of  teeth showing apical root resorption. Red colour in the graph repre-
sents 21 (Left central incisor) where root resorption is present at 42.86%. Orange colour in the graph represents 11 (Right 
central incisor) where root resorption is present at 40.82%. Yellow colour in the graph represents 12 (Right lateral incisor) 

where root resorption is present at 14.29%. Green colour in the graph represents 22 (Left lateral incisors) where root resorp-
tion is present at 2.04%.

Figure 2. This bar chart shows prevalence of  apical root resorption among different age groups. X axis is the age and Y 
axis represents the number of  teeth with apical root resorption. Red colour in the graph represents 21; Orange colour in the 
graph represents 11; Yellow colour in the graph represents 12; Green colour in the graph represents 22. Chi-square analysis 

was done and there was no statistically significant association between the age and the prevalence of  apical root resorption. 
(Pearson chi-square value: 8.758, df:9 , p-value:0.460>0.05 ) It can be seen that apical root resorption was the highest in 11-

20 years old for 11,12 and 21.
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48]. A study by Ravikumar et al. 2017 [11, 35] shows that dental 
practitioners lack [43] adequate knowledge regarding traumatic 
injuries in primary teeth, therefore future perspective would be to 
perform extensive research in this field to add to the knowledge 
of  dental practitioners and to improve the overall quality of  treat-
ment provided. The vast majority of  published papers regarding 
apical root resorption are mostly case reports or small sample 
studies.

Limitations for this study include geographic isolation and size of  
the population.

Conclusion

Within the limits of  the study, apical root resorption was more 
prevalent in the central incisors ; It can be seen that apical root 
resorption was the highest in 11-20 years old for 11,12 and 21. 
Apical root resorption was most prevalent in 21 among males and 
in 11 among females. 

Acknowledgement

We would like to thank Saveetha Dental College for providing us 
with the opportunity to review the case sheets.

Author’s Contribution

First author (Geethika.B) performed the analysis, and interpreta-
tion and wrote the manuscript. Second author (Dr. Adimalapu 
Hima Sandeep) contributed to conception, data design analysis, 
interpretation and critically revised the manuscript. Third author 
(Dr. Manjary Chaudhary) participated in the study and revised the 
manuscript. All the authors have discussed the results and con-
tributed to the final manuscript.

References

[1]. Andersson L. Epidemiology of traumatic dental injuries. Pediatr Dent. 2013 
Mar-Apr;35(2):102-5. Pubmed PMID: 23635975. 

[2]. Cholia SS, Wilson PH, Makdissi J. Multiple idiopathic external apical root 
resorption: report of four cases. Dentomaxillofac Radiol. 2005 Jul;34(4):240-
6. Pubmed PMID: 15961600. 

[3]. Das AN, Geetha K, Varghese Kurian A, Nair R, Nandakumar K. Interdisci-
plinary Approach to a Tooth with Open Apex and Persistent Sinus. Case Rep 
Dent. 2015;2015:907324. Pubmed PMID: 26425373. 

[4]. Glendor U. Epidemiology of traumatic dental injuries--a 12 year review of 
the literature. Dent Traumatol. 2008 Dec;24(6):603-11. Pubmed PMID: 
19021651. 

[5]. Gomes-Filho JE, de Moraes Costa MM, Cintra LT, Duarte PC, Takamiya 
AS, Lodi CS, Bernabé PF. Evaluation of rat alveolar bone response to Ange-
lus MTA or experimental light-cured mineral trioxide aggregate using fluo-
rochromes. J Endod. 2011 Feb;37(2):250-4. Pubmed PMID: 21238812. 

[6]. Harokopakis-Hajishengallis E. Physiologic root resorption in primary teeth: 
molecular and histological events. J Oral Sci. 2007 Mar;49(1):1-12. Pubmed 
PMID: 17429176. 

[7]. HENRY JL, WEINMANN JP. The pattern of resorption and repair of 
human cementum. J Am Dent Assoc. 1951 Mar;42(3):270-90. Pubmed 
PMID: 14803192. 

[8]. Holland R, Valle GF, Taintor JF, Ingle JI. Influence of bony resorption on en-
dodontic treatment. Oral Surg Oral Med Oral Pathol. 1983 Feb;55(2):191-
203. Pubmed PMID: 6572870. 

[9]. Hussainy SN, Nasim I, Thomas T, Ranjan M. Clinical performance of resin-
modified glass ionomer cement, flowable composite, and polyacid-modified 
resin composite in noncarious cervical lesions: One-year follow-up. J Con-
serv Dent. 2018 Sep-Oct;21(5):510-515. Pubmed PMID: 30294112. 

[10]. Janani, K., Palanivelu, A. and Sandhya, R. (2020) ‘Diagnostic accuracy of 
dental pulse oximeter with customized sensor holder, thermal test and elec-
tric pulp test for the evaluation of pulp vitality - An in vivo study’, Brazilian 
Dental Science. doi: 10.14295/bds.2020.v23i1.1805.

[11]. Jose J, Krishnamma S, Peedikayil F, Aman S, Tomy N, Mariodan JP. Com-
parative Evaluation of Antimicrobial Activity of QMiX, 2.5% Sodium Hy-
pochlorite, 2% Chlorhexidine, Guava Leaf Extract and Aloevera Extract 
Against Enterococcus faecalis and Candida albicans - An in-vitro Study. J 
Clin Diagn Res. 2016 May;10(5):ZC20-3. Pubmed PMID: 27437354. 

[12]. Jose, J., P., A. and Subbaiyan, H. (2020) ‘Different Treatment Modali-
ties followed by Dental Practitioners for Ellis Class 2 Fracture – A Ques-
tionnaire-based Survey’, The Open Dentistry Journal, pp. 59–65. doi: 
10.2174/1874210602014010059.

[13]. Kumar, D. and Delphine Priscilla Antony, S. (2018) ‘Calcified Canal and 
Negotiation-A Review’, Research Journal of Pharmacy and Technology, p. 
3727. doi: 10.5958/0974-360x.2018.00683.2.

[14]. Lam R. Epidemiology and outcomes of traumatic dental injuries: a review 
of the literature. Aust Dent J. 2016 Mar;61 Suppl 1:4-20. Pubmed PMID: 
26923445. 

[15]. Laux M, Abbott PV, Pajarola G, Nair PN. Apical inflammatory root re-
sorption: a correlative radiographic and histological assessment. Int Endod J. 
2000 Nov;33(6):483-93. Pubmed PMID: 11307251. 

[16]. Lee BN, Lee KN, Koh JT, Min KS, Chang HS, Hwang IN, Hwang YC, 
Oh WM. Effects of 3 endodontic bioactive cements on osteogenic differ-
entiation in mesenchymal stem cells. J Endod. 2014 Aug;40(8):1217-22. 
Pubmed PMID: 25069936. 

[17]. Levander E, Malmgren O. Evaluation of the risk of root resorption dur-
ing orthodontic treatment: a study of upper incisors. Eur J Orthod. 1988 
Feb;10(1):30-8. Pubmed PMID: 3162877. 

Figure 3. This bar chart shows prevalence of  apical root resorption among the different genders. X axis is the gender and Y 
axis represents the number of  teeth with apical root resorption. Red colour in the graph represents 21; Orange colour in the 
graph represents 11; Yellow colour in the graph represents 12 ; Green colour in the graph represents 22.Chi-square analysis 

was done and there was no statistically significant association between the age and the prevalence of  apical root resorption. 
(Pearson chi-square value: 1.123, df:3 , p-value:0.772>0.05 ) It can be seen that among males apical root resorption was the 

most prevalent in 21 and among females in 11. 

http://scidoc.org/IJDOS.php
https://pubmed.ncbi.nlm.nih.gov/23635975/
https://pubmed.ncbi.nlm.nih.gov/23635975/
https://pubmed.ncbi.nlm.nih.gov/15961600/
https://pubmed.ncbi.nlm.nih.gov/15961600/
https://pubmed.ncbi.nlm.nih.gov/15961600/
https://pubmed.ncbi.nlm.nih.gov/26425373/
https://pubmed.ncbi.nlm.nih.gov/26425373/
https://pubmed.ncbi.nlm.nih.gov/26425373/
https://pubmed.ncbi.nlm.nih.gov/19021651/
https://pubmed.ncbi.nlm.nih.gov/19021651/
https://pubmed.ncbi.nlm.nih.gov/19021651/
https://pubmed.ncbi.nlm.nih.gov/21238812/
https://pubmed.ncbi.nlm.nih.gov/21238812/
https://pubmed.ncbi.nlm.nih.gov/21238812/
https://pubmed.ncbi.nlm.nih.gov/21238812/
https://pubmed.ncbi.nlm.nih.gov/17429176/
https://pubmed.ncbi.nlm.nih.gov/17429176/
https://pubmed.ncbi.nlm.nih.gov/17429176/
https://pubmed.ncbi.nlm.nih.gov/14803192/
https://pubmed.ncbi.nlm.nih.gov/14803192/
https://pubmed.ncbi.nlm.nih.gov/14803192/
https://pubmed.ncbi.nlm.nih.gov/6572870/
https://pubmed.ncbi.nlm.nih.gov/6572870/
https://pubmed.ncbi.nlm.nih.gov/6572870/
https://pubmed.ncbi.nlm.nih.gov/30294112/
https://pubmed.ncbi.nlm.nih.gov/30294112/
https://pubmed.ncbi.nlm.nih.gov/30294112/
https://pubmed.ncbi.nlm.nih.gov/30294112/
https://pubmed.ncbi.nlm.nih.gov/27437354/
https://pubmed.ncbi.nlm.nih.gov/27437354/
https://pubmed.ncbi.nlm.nih.gov/27437354/
https://pubmed.ncbi.nlm.nih.gov/27437354/
https://pubmed.ncbi.nlm.nih.gov/27437354/
https://pubmed.ncbi.nlm.nih.gov/26923445/
https://pubmed.ncbi.nlm.nih.gov/26923445/
https://pubmed.ncbi.nlm.nih.gov/26923445/
https://pubmed.ncbi.nlm.nih.gov/11307251/
https://pubmed.ncbi.nlm.nih.gov/11307251/
https://pubmed.ncbi.nlm.nih.gov/11307251/
https://pubmed.ncbi.nlm.nih.gov/25069936/
https://pubmed.ncbi.nlm.nih.gov/25069936/
https://pubmed.ncbi.nlm.nih.gov/25069936/
https://pubmed.ncbi.nlm.nih.gov/25069936/
https://pubmed.ncbi.nlm.nih.gov/3162877/
https://pubmed.ncbi.nlm.nih.gov/3162877/
https://pubmed.ncbi.nlm.nih.gov/3162877/


Geethika.B, Adimulapu Hima Sandeep, Manjari Chaudary. Prevalence Of  Apical Root Resorption In Maxillary Incisors - A Retrospective Study. Int J Dentistry Oral Sci. 2020;S5:02:0022:124-128.

128

 Special Issue on: Prosthodontics and Maxillofacial Prosthetics. OPEN ACCESS                                                                    https://scidoc.org/IJDOS.php

[18]. Linge L, Linge BO. Patient characteristics and treatment variables associ-
ated with apical root resorption during orthodontic treatment. Am J Orthod 
Dentofacial Orthop. 1991 Jan;99(1):35-43. Pubmed PMID: 1986524. 

[19]. Manohar MP, Sharma S. A survey of the knowledge, attitude, and aware-
ness about the principal choice of intracanal medicaments among the general 
dental practitioners and nonendodontic specialists. Indian J Dent Res. 2018 
Nov-Dec;29(6):716-720. Pubmed PMID: 30588997. 

[20]. Mirabella AD, Artun J. Prevalence and severity of apical root resorption of 
maxillary anterior teeth in adult orthodontic patients. Eur J Orthod. 1995 
Apr;17(2):93-9. Pubmed PMID: 7781726. 

[21]. Mirabella AD, Artun J. Risk factors for apical root resorption of maxillary 
anterior teeth in adult orthodontic patients. Am J Orthod Dentofacial Or-
thop. 1995 Jul;108(1):48-55. Pubmed PMID: 7598104. 

[22]. Moazami F, Karami B. Multiple idiopathic apical root resorption: a case re-
port. Int Endod J. 2007 Jul;40(7):573-8. Pubmed PMID: 17561917. 

[23]. Mohandesan H, Ravanmehr H, Valaei N. A radiographic analysis of external 
apical root resorption of maxillary incisors during active orthodontic treat-
ment. Eur J Orthod. 2007 Apr;29(2):134-9. Pubmed PMID: 17229789. 

[24]. Nandakumar M, Nasim I. Comparative evaluation of grape seed and cran-
berry extracts in preventing enamel erosion: An optical emission spectromet-
ric analysis. J Conserv Dent. 2018 Sep-Oct;21(5):516-520. Pubmed PMID: 
30294113. 

[25]. Ne RF, Witherspoon DE, Gutmann JL. Tooth resorption. Quintessence Int. 
1999 Jan;30(1):9-25. Pubmed PMID: 10323155. 

[26]. Noor, S. S. S. E., S Syed Shihaab and Pradeep (2016) ‘Chlorhexidine: Its 
properties and effects’, Research Journal of Pharmacy and Technology, p. 
1755. doi: 10.5958/0974-360x.2016.00353.x.

[27]. Patel S, Ricucci D, Durak C, Tay F. Internal root resorption: a review. J En-
dod. 2010 Jul;36(7):1107-21. Pubmed PMID: 20630282. 

[28]. Patel S, Kanagasingam S, Pitt Ford T. External cervical resorption: a review. J 
Endod. 2009 May;35(5):616-25. Pubmed PMID: 19410071. 

[29]. Pecora GE, Pecora CN. A new dimension in endo surgery: Micro endo sur-
gery. J Conserv Dent. 2015 Jan-Feb;18(1):7-14. Pubmed PMID: 25657519. 

[30]. Plascencia H, Díaz M, Gascón G, Garduño S, Guerrero-Bobadilla C, 
Márquez-De Alba S, González-Barba G. Management of permanent teeth 
with necrotic pulps and open apices according to the stage of root develop-
ment. J Clin Exp Dent. 2017 Nov 1;9(11):e1329-e1339. Pubmed PMID: 
29302286. 

[31]. Rahimi S, Mokhtari H, Shahi S, Kazemi A, Asgary S, Eghbal MJ, Mesgariab-
basi M, Mohajeri D. Osseous reaction to implantation of two endodontic 
cements: Mineral trioxide aggregate (MTA) and calcium enriched mixture 
(CEM). Med Oral Patol Oral Cir Bucal. 2012 Sep 1;17(5):e907-11. Pub-
med PMID: 22549692. 

[32]. Rajendran, R. et al. (2019) ‘Comparative Evaluation of Remineralizing Po-
tential of a Paste Containing Bioactive Glass and a Topical Cream Contain-
ing Casein Phosphopeptide-Amorphous Calcium Phosphate: An in Vitro 
Study’, Pesquisa Brasileira em Odontopediatria e Clínica Integrada, pp. 
1–10. doi: 10.4034/pboci.2019.191.61.

[33]. Ramamoorthi S, Nivedhitha MS, Divyanand MJ. Comparative evaluation 
of postoperative pain after using endodontic needle and EndoActivator dur-
ing root canal irrigation: A randomised controlled trial. Aust Endod J. 2015 
Aug;41(2):78-87. Pubmed PMID: 25195661. 

[34]. Ramanathan S, Solete P. Cone-beam Computed Tomography Evaluation 
of Root Canal Preparation using Various Rotary Instruments: An in vitro 
Study. J Contemp Dent Pract. 2015 Nov 1;16(11):869-72. Pubmed PMID: 

26718293. 
[35]. Ravikumar D, Jeevanandan G, Subramanian EMG. Evaluation of knowl-

edge among general dentists in treatment of traumatic injuries in pri-
mary teeth: A cross-sectional questionnaire study. Eur J Dent. 2017 Apr-
Jun;11(2):232-237. Pubmed PMID: 28729799. 

[36]. Ravinthar, K. and Jayalakshmi (2018) ‘Recent Advancements in Laminates 
and Veneers in Dentistry’, Research Journal of Pharmacy and Technology, p. 
785. doi: 10.5958/0974-360x.2018.00148.8.

[37]. Rivera EM, Walton RE. Extensive idiopathic apical root resorption. A case 
report. Oral Surg Oral Med Oral Pathol. 1994 Nov;78(5):673-7. Pubmed 
PMID: 7838479. 

[38]. Roberts SC Jr, Brilliant JD. Tricalcium phosphate as an adjunct to apical clo-
sure in pulpless permanent teeth. J Endod. 1975 Aug;1(8):263-9. Pubmed 
PMID: 10697473. 

[39]. Rosaline H, Rajan M, Deivanayagam K, Reddy SY. BioRoot inlay: An in-
novative technique in teeth with wide open apex. Indian J Dent Res. 2018 
Jul-Aug;29(4):521-524. Pubmed PMID: 30127206. 

[40]. R, R., Rajakeerthi, R. and Ms, N. (2019) ‘Natural Product as the Storage 
medium for an avulsed tooth – A Systematic Review’, Cumhuriyet Dental 
Journal, pp. 249–256. doi: 10.7126/cumudj.525182.

[41]. Sameshima GT, Sinclair PM. Predicting and preventing root resorp-
tion: Part I. Diagnostic factors. Am J Orthod Dentofacial Orthop. 2001 
May;119(5):505-10. Pubmed PMID: 11343022. 

[42]. Schätzle M, Tanner SD, Bosshardt DD. Progressive, generalized, api-
cal idiopathic root resorption and hypercementosis. J Periodontol. 2005 
Nov;76(11):2002-11. Pubmed PMID: 16274322. 

[43]. Selvan, R. and Pradeep, T. (2010) ‘ChemInform Abstract: Metallocarbo-
hedrenes: Recent Advancements’, ChemInform, p. no–no. doi: 10.1002/
chin.199841282.

[44]. Siddique R, Sureshbabu NM, Somasundaram J, Jacob B, Selvam D. Quali-
tative and quantitative analysis of precipitate formation following interac-
tion of chlorhexidine with sodium hypochlorite, neem, and tulsi. J Conserv 
Dent. 2019 Jan-Feb;22(1):40-47. Pubmed PMID: 30820081. 

[45]. Smale I, Artun J, Behbehani F, Doppel D, van't Hof M, Kuijpers-Jagtman 
AM. Apical root resorption 6 months after initiation of fixed orthodontic ap-
pliance therapy. Am J Orthod Dentofacial Orthop. 2005 Jul;128(1):57-67. 
Pubmed PMID: 16027626. 

[46]. Sreeja R, Minal C, Madhuri T, Swati P, Vijay W. A scanning electron mi-
croscopic study of the patterns of external root resorption under different 
conditions. J Appl Oral Sci. 2009 Sep-Oct;17(5):481-6. Pubmed PMID: 
19936530. 

[47]. Suehara M, Sano Y, Sako R, Aida N, Fujii R, Muramatsu T, Furusawa M. 
Microscopic Endodontics in Infected Root Canal with Calcified Structure: 
A Case Report. Bull Tokyo Dent Coll. 2015;56(3):169-75. Pubmed PMID: 
26370577. 

[48]. Sukumaran, B. et al. (2019) ‘Review on current status of dengue and its 
prevention in India’, International Journal of Research in Pharmaceutical 
Sciences, pp. 2748–2754. doi: 10.26452/ijrps.v10i4.1543.

[49]. Teja, K. V. and Ramesh, S. (2019) ‘Shape optimal and clean more’, Saudi 
Endodontic Journal. Medknow Publications and Media Pvt. Ltd., 9(3), p. 
235.

[50]. Teja KV, Ramesh S, Priya V. Regulation of matrix metalloproteinase-3 gene 
expression in inflammation: A molecular study. J Conserv Dent. 2018 Nov-
Dec;21(6):592-596. Pubmed PMID: 30546201. 

http://scidoc.org/IJDOS.php
https://pubmed.ncbi.nlm.nih.gov/1986524/
https://pubmed.ncbi.nlm.nih.gov/1986524/
https://pubmed.ncbi.nlm.nih.gov/1986524/
https://pubmed.ncbi.nlm.nih.gov/30588997/
https://pubmed.ncbi.nlm.nih.gov/30588997/
https://pubmed.ncbi.nlm.nih.gov/30588997/
https://pubmed.ncbi.nlm.nih.gov/30588997/
https://pubmed.ncbi.nlm.nih.gov/7781726/
https://pubmed.ncbi.nlm.nih.gov/7781726/
https://pubmed.ncbi.nlm.nih.gov/7781726/
https://pubmed.ncbi.nlm.nih.gov/7598104/
https://pubmed.ncbi.nlm.nih.gov/7598104/
https://pubmed.ncbi.nlm.nih.gov/7598104/
https://pubmed.ncbi.nlm.nih.gov/17561917/
https://pubmed.ncbi.nlm.nih.gov/17561917/
https://pubmed.ncbi.nlm.nih.gov/17229789/
https://pubmed.ncbi.nlm.nih.gov/17229789/
https://pubmed.ncbi.nlm.nih.gov/17229789/
https://pubmed.ncbi.nlm.nih.gov/30294113/
https://pubmed.ncbi.nlm.nih.gov/30294113/
https://pubmed.ncbi.nlm.nih.gov/30294113/
https://pubmed.ncbi.nlm.nih.gov/30294113/
https://pubmed.ncbi.nlm.nih.gov/10323155/
https://pubmed.ncbi.nlm.nih.gov/10323155/
https://pubmed.ncbi.nlm.nih.gov/20630282/
https://pubmed.ncbi.nlm.nih.gov/20630282/
https://pubmed.ncbi.nlm.nih.gov/19410071/
https://pubmed.ncbi.nlm.nih.gov/19410071/
https://pubmed.ncbi.nlm.nih.gov/25657519/
https://pubmed.ncbi.nlm.nih.gov/25657519/
https://pubmed.ncbi.nlm.nih.gov/29302286/
https://pubmed.ncbi.nlm.nih.gov/29302286/
https://pubmed.ncbi.nlm.nih.gov/29302286/
https://pubmed.ncbi.nlm.nih.gov/29302286/
https://pubmed.ncbi.nlm.nih.gov/29302286/
https://pubmed.ncbi.nlm.nih.gov/22549692/
https://pubmed.ncbi.nlm.nih.gov/22549692/
https://pubmed.ncbi.nlm.nih.gov/22549692/
https://pubmed.ncbi.nlm.nih.gov/22549692/
https://pubmed.ncbi.nlm.nih.gov/22549692/
https://pubmed.ncbi.nlm.nih.gov/25195661/
https://pubmed.ncbi.nlm.nih.gov/25195661/
https://pubmed.ncbi.nlm.nih.gov/25195661/
https://pubmed.ncbi.nlm.nih.gov/25195661/
https://pubmed.ncbi.nlm.nih.gov/26718293/
https://pubmed.ncbi.nlm.nih.gov/26718293/
https://pubmed.ncbi.nlm.nih.gov/26718293/
https://pubmed.ncbi.nlm.nih.gov/26718293/
https://pubmed.ncbi.nlm.nih.gov/28729799/
https://pubmed.ncbi.nlm.nih.gov/28729799/
https://pubmed.ncbi.nlm.nih.gov/28729799/
https://pubmed.ncbi.nlm.nih.gov/28729799/
https://pubmed.ncbi.nlm.nih.gov/7838479/
https://pubmed.ncbi.nlm.nih.gov/7838479/
https://pubmed.ncbi.nlm.nih.gov/7838479/
https://pubmed.ncbi.nlm.nih.gov/10697473/
https://pubmed.ncbi.nlm.nih.gov/10697473/
https://pubmed.ncbi.nlm.nih.gov/10697473/
https://pubmed.ncbi.nlm.nih.gov/30127206/
https://pubmed.ncbi.nlm.nih.gov/30127206/
https://pubmed.ncbi.nlm.nih.gov/30127206/
https://pubmed.ncbi.nlm.nih.gov/11343022/
https://pubmed.ncbi.nlm.nih.gov/11343022/
https://pubmed.ncbi.nlm.nih.gov/11343022/
https://pubmed.ncbi.nlm.nih.gov/16274322/
https://pubmed.ncbi.nlm.nih.gov/16274322/
https://pubmed.ncbi.nlm.nih.gov/16274322/
https://pubmed.ncbi.nlm.nih.gov/30820081/
https://pubmed.ncbi.nlm.nih.gov/30820081/
https://pubmed.ncbi.nlm.nih.gov/30820081/
https://pubmed.ncbi.nlm.nih.gov/30820081/
https://pubmed.ncbi.nlm.nih.gov/16027626/
https://pubmed.ncbi.nlm.nih.gov/16027626/
https://pubmed.ncbi.nlm.nih.gov/16027626/
https://pubmed.ncbi.nlm.nih.gov/16027626/
https://pubmed.ncbi.nlm.nih.gov/19936530/
https://pubmed.ncbi.nlm.nih.gov/19936530/
https://pubmed.ncbi.nlm.nih.gov/19936530/
https://pubmed.ncbi.nlm.nih.gov/19936530/
https://pubmed.ncbi.nlm.nih.gov/26370577/
https://pubmed.ncbi.nlm.nih.gov/26370577/
https://pubmed.ncbi.nlm.nih.gov/26370577/
https://pubmed.ncbi.nlm.nih.gov/26370577/
https://pubmed.ncbi.nlm.nih.gov/30546201/
https://pubmed.ncbi.nlm.nih.gov/30546201/
https://pubmed.ncbi.nlm.nih.gov/30546201/

	Abstract
	Keywords
	Introduction
	Materials and Methods
	Result And Discussion
	Conclusion
	References

