International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 03, 2020
ISSN: 1475-7192

RADIOGRAPHIC ASSESSMENT OF
PERFORATION REPAIR QUALITY- AN
OBSERVATIONAL STUDY

Type of Research: Original Article
Running Title: Radiographic assessment of perforation repair

Jerry Jose', Deepak.S?, Surendar Sugumaran®,

Abstract:Perforation of a tooth is an unfortunate event caused in the endodontic practice which can be
induced by various factors such as latrogenic resorption or by caries. The prognosis of these scenarios depends
on various factors like the site of perforation, seal quality. The aim of the current study is to do an observational
analysis using Electronic medical records from the time frame of April 2019 to April 2020 in which all the cases
of perforation repair were assessed. The site of perforation and the seal quality was assessed radiographically
with a scoring was given depending on the level of quality. From the results achieved, Crown perforation and
furcal perforation was seen to be observed highest. The chi square test was used to assess the association
statistics and was shown to be statistically insignificant (p>0.005) thus showing there is no correlation with site
of perforation and quality of seal. The sealing of the perforation site was done usually with bioaggregate
material - MTA and the seal quality was judged to be overall satisfactory in the crown region with the furcal
region being least satisfactory.
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1. INTRODUCTION
Perforation of a tooth during an endodontic procedure is an unfortunate event which happens in the endodontic

practice which causes undesirable pain(Ramesh, Teja and Priya, 2018) to the patient in certain case scenarios in spite
of different irrigation protocols used (Ramamoorthi, Nivedhitha and Divyanand, 2015). The prognosis depends on
various factors such as location of the perforation, the time of exposure and the seal quality (Sinai, 1977; Teja and
Ramesh, 2019). The seal quality is determined by various factors such as the practical ability of the clinician and the
choice of perforation repair material used. These factors have a crucial role in prevention of bacterial contamination
and prevent epithelial proliferation to take place (Chong, 2019).

Different materials have been used for perforation with initial perforation repair materials some of them being
Indium foil, Amalgam, IRM, Super EBA, Calcium hydroxide respectively. Though these materials were used for
sealing the perforation and achieved optimal seal it showed some disadvantages such as continuous bone resorption,
necrosis at the perforation site as well as delayed healing(Unal, Maden and Isidan, 2010; Silva et al., 2012; Kakani,
2015).
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The initial introduction of MTA has shown several advantages such as increased osteogenic activity at the site as
well as reduction of inflammatory response at the perforation site(Margunatoet al., 2015; Kim et al., 2019) Another
one advantage of MTA is its ability to release calcium ions for cell attachment and proliferation; it is shown to exhibit
adequate antibacterial properties because of its alkaline pH and under ideal conditions allows it to grow as
well(Parirokh and Torabinejad, 2010). Even due to huge advantages various disadvantages are seen as well some of
them being long setting time and staining of the tooth in the long run (Clauder and Shin, 2006).

The recent advancements such as ProRoot MTA (Dentsply Tulsa, Dental) has allowed great strides in the practical
application and the long term prognosis of a perforated tooth (Camilleri, 2014). The ProRoot MTA, which was a
modified version of the Grey MTA allowed the clinician to better use the material and also showed a decreased
sealing time and lesser discolouration (Lee, Monsef and Torabinejad, 1993; Camilleri, 2014). Al-Hezins had
compared the sealing ability of gray and white MTA and found no significant difference in saliva leakage with the 2
preparations (Al-Hezaimiet al., 2005).

The recent innovation of Biodentine which is a modification of Calcium carbonate process has shown
considerable better outcome than MTA with better successful outcome due to its shorter setting time and more better
physical and mechanical properties than conventional MTA(Aggarwal et al., 2013)(Kim et al., 2019) though the
certain advantages seen research is still going on about the use of this material and the material being comparatively
expensive than conventional MTA.

Another one advantage of MTA is its ability to release calcium ions for cell attachment and proliferation; it is
shown to exhibit adequate antibacterial properties because of its alkaline pH and under ideal conditions allows it to
grow as well(Parirokh and Torabinejad, 2010) . Recent literature shows that not many studies have shown an
assessment of the proliferation repair to evaluate the sealing quality and the location of the perforation occurrence in a
common institutional setup. The aim of this study is to do an observational based retrospective analysis of the

perforation repair quality among postgraduate students in a dental institutional setup.

2. MATERIAL AND METHODS

The documentation was done using Electronic medical records of Saveetha Dental College, Chennai, India where
a total of 86000 records were assessed. The data was taken from the time frame from 01 JUNE 2019 to 31 MARCH
2020 with an ethical clearance number of SDC/SIHEC/2020/DIASDATA/0619-0320. From the assessed data, Twenty
eight intra-alveolar perforation data from 27 patients were identified which were standardized based on the
documentation and these perforation repair cases data were assessed as follows.
1. Location of perforation
2. Frequency of age group occurrence
3. Perforation seal quality
The seal perforation quality assessment was done by using Hommez et al,2002 criteria (Hommez, Coppens and De
Moor, 2002). The scoring criteria is as follows
1. Score 1: Intact restoration without any leakage (Acceptable)
2. Score 2: Restoration with open seal (Unacceptable)
3. Score 3: Restoration with recurrent decay (Unacceptable)
Two calibrated investigators who were not involved in the clinical treatment graded the quality using preoperative

and postoperative radiograph
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3. RESULTS AND DISCUSSION

Crown perforations and furcal perforations was shown to have the highest frequency MTA (ProRoot MTA) was
seen to be used highest. The quality of perforation repair was seen to be satisfactory. There was a high level of
agreement by the 2 investigators and statistical analysis was performed using SPSS 21.0 (IBM Corp, NY, USA).

The descriptive analysis such as median, first and third quartile was taken, maximum and minimum frequencies
established for descriptive analysis. The chi square test was used to assess the association statistics and was shown to

be statistically insignificant (p>0.005) thus showing there is no correlation with site of perforation and quality of seal.
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Figure 1: Bar chart showing the quality of perforation repair. X axis represents perforation score in a scale of
Score 1 (Intact restoration without any leakage - Acceptable), Score 2 (Restoration with open seal - Unacceptable) and
Score 3 (Restoration with recurrent decay - Unacceptable) and Y axis represents the number of teeth with perforation

repair. Majority of the scores were seen in Score 1 (42.86%) and Score 2 (39.29%) followed by Score 3 (17.86%).
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Figure 2: Bar chart showing the assessment of the size of perforation repair. X axis represents the size of
perforation (Large, Medium, Small) based on radiographic determination and Y axis represents the number of teeth
with perforation repair. Majority of the perforation size was seen with Medium (46.43%) followed by Small (32.14%)
and Large (21.43%).
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Figure 3: Bar chart showing the association of total number of perforation and their repair quality. X axis
represents the perforation score and Y axis represents number of teeth with perforation repair, with respect to large
perforation size (blue), medium size (green) and small size (beige). Statistical analysis was done using Chi-square test
to assess the association between the perforation size and quality of perforation seal and p value = 0.50 (p>0.05)
which is statistically not significant. It was seen that the quality of perforation repair was seen to be acceptable when
the perforation size was small, however it was not statistically significant.

Institutional based educational programs do not emphasize on training in a specific component rather
multicomponent for providing more linear understanding of the different treatment protocols given (Jose, P. and
Subbaiyan, 2020)(Manohar and Sharma, 2018). Retrospective observational based studies are in definition taken
based on the treatment outcome and tooth with incomplete data was generally excluded from the study sample
(Wright, 1977). The sample size was taken as 28 teeth which is seen to be in agreement to previous study ranging
from 4-26 teeth (Fuss and Trope, 1996; Tsesis and Fuss, 2006; Rozaet al., 2011). Diagnostic value is one of the crucial
factors to be considered during the treatment of these problems(Janani, Palanivelu and Sandhya, 2020) Studies have
shown assessment of various factors but none of studies have shown been conducted in an institutional based
assessment of the treatment quality of perforation repair.

Perforation repair does not occur frequently and depends on various factors for the prognosis of treatment (Kumar
and Delphine Priscilla Antony, 2018). Mente et al (Menteet al., 2010) had reported a success rate of 86% was seen in
perforation repair depending on the different materials assessed. The location of perforation is one of the most critical
prognostic factors in which our study was seen that crown perforation and furcal perforation was seen to be highest.
Harris et al (Harris, 1976) had shown in their study that perforation in the floor of the chamber and cervical third has
shown poor prognosis compared to other sites of perforation.The use of different intracanal irrigants also have been
contraindicated since it causes a reactionary reaction during the interaction with various tissues(Siddique et al.,
2019)(Noor, S Syed Shihaab and Pradeep, 2016)during this scenario the use of natural based products could provide a
better viable alternative compared to conventional irrigants(Rajakeerthi and Ms, 2019)(Nandakumar and Nasim, 2018)

Imaging modality is a crucial factor which can help detect the site and size of perforation. The use of CBCT is
advised to be used since it better helps the clinician to achieve and analyze the extent and depth of the defect
(Ramanathan and Solete, 2015). The use of radiographs in our assessment could have a possible effect on the scoring
criteria assessment by the interpreters.

It is was seen that the perforation repair based on size and score that in large perforation sites the seal quality of
perforation repair was assessed at Score 1 (7.14%) and Score 2(14.29%), Medium perforations the seal quality was

seen to be of Score 1(10.71%), Score 2(21.43%), Score 3(14.29%) and for small perforations the seal quality was seen
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to be Score 1(25%), Score 2(3.57%) and Score 3(3.57%). In our results it was seen that overall quality of the
perforation seal was seen to be satisfactory with good depth and seal which varied depending on the site of
perforation. Most of the scoring was categorized was of Score 1 and Score 2 with most of the repairs opting for a
nonsurgical approach. It was seen that surgical approach management the seal quality was assessed was of Score 2
and Score 3. This could be due to various factors such as operators ability and the method of management(Tellez et
al., 2013)

The association between the site of perforation and quality of seal was shown to be insignificant (p>0.005). This
has shown probably due to the factors of good treatment planning and proper guidelines followed during the
perforation repair procedure(Endodontology and EUROPEAN SOCIETY OF ENDODONTOLOGY, 1994). The data
also shows that successful management of perforation can be achieved by meticulous cleaning and shaping, adequate
disinfection and proper handling of repair material and obturation.

Some factors to be assessed depend on important considerations such as remaining tooth structure, functional
loads, aesthetic considerations and periodontal status have an influence on the tooth prognosis and influences the

clinician decision process .(Zitzmannet al., 2009; Ree and Schwartz, 2010; Khandelwal and Palanivelu, 2019)

The presence of other repair materials have shown to some extent effects such as composite, gutta percha, glass-
ionomer cement (Nikoloudakiet al., 2014; Rajendran et al., 2019)(Nasim et al., 2018; Ravinthar and Jayalakshmi,
2018). Though MTA is the gold standard material followed it has some disadvantages. Ramazani et al (Ramezani,
Savadkouhi and Sayahpour, 2017) in their study had shown that bacterial leakage was seen to be highest with MTA
compared to calcium enriched cement and Biodentine. Biodentine is also shown to have better bond strength to
structure and has lesser setting time compared to other materials (Aggarwal et al., 2013). Calcium enriched cement
(CEM) has shown to be better alternative having shown more better antimicrobial activity than other counterparts and
better seal even in a moist environment contaminated with proving a better viable alternative compared to Biodentine
and MTA in a institutional setup which allow better learning process to occur (Utnejaet al., 2015). The limitations of
the study being limited sample size and more assessment criterias can be done to assess the perforation seal and
quality. A CBCT analysis would give a better perspective of the seal quality. The future scope of the study can be
done in a pan india based setup in various educational institutions to assess the quality of seal among different

institutions. An assessment also can be done among private practitioners and postgraduate students.

4. CONCLUSION

Institutional based studies are pragmatic and are influenced by various factors. Retrospective observational studies
help assess the different protocols for the betterment of the treatment protocols to be followed in the long run. From
the achieved results, it can be concluded the highest amount of perforation was seen in crown region, followed by
furcal region and root perforation. There was no association between the seal quality and site of perforation indicating
that it did not influence the overall sealing ability of the operator. More emphasis must be given in institutional
practice for the better diagnosis and prognosis of these case scenarios which can help the postgraduates to better

emphasize their clinical skill for the management of these case scenarios.

REFERENCES
[1] Aggarwal, V. et al. (2013) ‘Comparative evaluation of push-out bond strength of ProRoot MTA,

Biodentine, and MTA Plus in furcation perforation repair’, Journal of Conservative Dentistry, p. 462.
doi: 10.4103/0972-0707.117504.

5753


https://paperpile.com/c/7vZDrI/wsEt
https://paperpile.com/c/7vZDrI/wsEt
https://paperpile.com/c/7vZDrI/wsEt
https://paperpile.com/c/7vZDrI/wsEt
https://paperpile.com/c/7vZDrI/wsEt
https://paperpile.com/c/7vZDrI/58hx
https://paperpile.com/c/7vZDrI/zOG2+OqN2+7MVc
https://paperpile.com/c/7vZDrI/zOG2+OqN2+7MVc
https://paperpile.com/c/7vZDrI/zOG2+OqN2+7MVc
https://paperpile.com/c/7vZDrI/zOG2+OqN2+7MVc
https://paperpile.com/c/7vZDrI/zOG2+OqN2+7MVc
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/7xzx+r3pl
https://paperpile.com/c/7vZDrI/gvIn+qiyv
https://paperpile.com/c/7vZDrI/gvIn+qiyv
https://paperpile.com/c/7vZDrI/uya7
https://paperpile.com/c/7vZDrI/uya7
https://paperpile.com/c/7vZDrI/uya7
https://paperpile.com/c/7vZDrI/QC83
https://paperpile.com/c/7vZDrI/QC83
https://paperpile.com/c/7vZDrI/QC83
https://paperpile.com/c/7vZDrI/QC83
https://paperpile.com/c/7vZDrI/QC83
https://paperpile.com/c/7vZDrI/6b3G
https://paperpile.com/c/7vZDrI/6b3G
https://paperpile.com/c/7vZDrI/6b3G
https://paperpile.com/c/7vZDrI/6b3G
https://paperpile.com/c/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83
http://paperpile.com/b/7vZDrI/QC83

International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 03, 2020
ISSN: 1475-7192

(2]
(3]

[4]
(5]
(6]

(7]
(8]
(9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Al-Hezaimi, K. et al. (2005) ‘Human saliva penetration of root canals obturated with two types of
mineral trioxide aggregate cements’, Journal of endodontia, 31(6), pp. 453-456.

Camilleri, J. (2014) Mineral Trioxide Aggregate in Dentistry: From Preparation to Application.
Springer.

Chong, B. S. (2019) Managing Endodontic Failure in Practice. Quintessence Publishing.

Clauder, T. and Shin, S.-J. (2006) ‘Repair of perforations with MTA: clinical applications and
mechanisms of action’, Endodontic Topics, pp. 32-55. doi: 10.1111/j.1601-1546.2009.00242.x.
Endodontology, E. S. O. F. and EUROPEAN SOCIETY OF ENDODONTOLOGY (1994) ‘Consensus
report of the European Society of Endodontology on quality guidelines for endodontic treatment’,
International Endodontic Journal, pp. 115-124. doi: 10.1111/j.1365-2591.1994.tb00240.x.

Fuss, Z. and Trope, M. (1996) ‘Root perforations: classification and treatment choices based on
prognostic factors’, Dental Traumatology, pp. 255-264. doi: 10.1111/j.1600-9657.1996.tb00524 .x.
Harris, W. E. (1976) A simplified method of treatment for endodontic perforations’, Journal of
Endodontics, pp. 126-134. doi: 10.1016/s0099-2399(76)80009-x.

Hommez, G. M. G., Coppens, C. R. M. and De Moor, R. J. G. (2002) ‘Periapical health related to the
quality of coronal restorations and root fillings’, International Endodontic Journal, pp. 680-689. doi:
10.1046/j.1365-2591.2002.00546.X.

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

Jose, J., P., A. and Subbaiyan, H. (2020) ‘Different Treatment Modalities followed by Dental
Practitioners for Ellis Class 2 Fracture — A Questionnaire-based Survey’, The Open Dentistry Journal,
pp. 59-65. doi: 10.2174/1874210602014010059.

Kakani, A. K. (2015) ‘A Review on Perforation Repair Materials’, JOURNAL OF CLINICAL AND
DIAGNOSTIC RESEARCH. doi: 10.7860/jcdr/2015/13854.6501.

Khandelwal, A. and Palanivelu, A. (2019) ‘Correlation Between Dental Caries And Salivary Albumin
In Adult Population In Chennai: An In Vivo Study’, Brazilian Dental Science, 22(2), pp. 228-233.
Kim, M. et al. (2019) ‘Effect of ProRoot MTA® and Biodentine® on osteoclastic differentiation and
activity of mouse bone marrow macrophages’, Journal of Applied Oral Science. doi: 10.1590/1678-
7757-2018-0150.

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.

Lee, S.-J., Monsef, M. and Torabinejad, M. (1993) ‘Sealing ability of a mineral trioxide aggregate for
repair of lateral root perforations’, Journal of Endodontics, pp. 541-544. doi: 10.1016/s0099-
2399(06)81282-3.

Manohar, M. P. and Sharma, S. (2018) ‘A survey of the knowledge, attitude, and awareness about the
principal choice of intracanal medicaments among the general dental practitioners and nonendodontic
specialists’, Indian journal of dental research: official publication of Indian Society for Dental
Research, 29(6), pp. 716-720.

Margunato, S. et al. (2015) ‘In Vitro Evaluation of ProRoot MTA, Biodentine, and MM-MTA on
Human Alveolar Bone Marrow Stem Cells in Terms of Biocompatibility and Mineralization’, Journal
of Endodontics, pp. 1646-1652. doi: 10.1016/j.joen.2015.05.012.

Mente, J. et al. (2010) ‘Treatment Outcome of Mineral Trioxide Aggregate: Repair of Root
Perforations’, Journal of Endodontics, pp. 208-213. doi: 10.1016/j.joen.2009.10.012.

Nandakumar, M. and Nasim, 1. (2018) ‘Comparative evaluation of grape seed and cranberry extracts in
preventing enamel erosion: An optical emission spectrometric analysis’, Journal of conservative
dentistry: JCD, 21(5), pp. 516-520.

Nasim, I. et al. (2018) “Clinical performance of resin-modified glass ionomer cement, flowable
composite, and polyacid-modified resin composite in noncarious cervical lesions: One-year follow-up’,
Journal of Conservative Dentistry, p. 510. doi: 10.4103/jcd.jcd_51_18.

Nikoloudaki, G. E. et al. (2014) ‘A Comparative In-Vitro Study of Sealing Ability of Four Different
Materials Used in Furcation Perforation’, Open Journal of Stomatology, pp. 402-411. doi:
10.4236/0jst.2014.48054.

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.
Parirokh, M. and Torabinejad, M. (2010) ‘Mineral Trioxide Aggregate: A Comprehensive Literature
Review—~Part I: Chemical, Physical, and Antibacterial Properties’, Journal of Endodontics, pp. 16-27.
doi: 10.1016/j.joen.2009.09.006.

Rajakeerthi, R. and Ms, N. (2019) ‘Natural Product as the Storage medium for an avulsed tooth — A
Systematic Review’, Cumhuriyet Dental Journal, 22(2), pp. 249-256.

Rajendran, R. et al. (2019) ‘Comparative Evaluation of Remineralizing Potential of a Paste Containing
Bioactive Glass and a Topical Cream Containing Casein Phosphopeptide-Amorphous Calcium

5754


http://paperpile.com/b/7vZDrI/4uFI
http://paperpile.com/b/7vZDrI/4uFI
http://paperpile.com/b/7vZDrI/4uFI
http://paperpile.com/b/7vZDrI/4uFI
http://paperpile.com/b/7vZDrI/4uFI
http://paperpile.com/b/7vZDrI/4uFI
http://paperpile.com/b/7vZDrI/4uFI
http://paperpile.com/b/7vZDrI/4uFI
http://paperpile.com/b/7vZDrI/sIes
http://paperpile.com/b/7vZDrI/sIes
http://paperpile.com/b/7vZDrI/sIes
http://paperpile.com/b/7vZDrI/sIes
http://paperpile.com/b/7vZDrI/RSdI
http://paperpile.com/b/7vZDrI/RSdI
http://paperpile.com/b/7vZDrI/RSdI
http://paperpile.com/b/7vZDrI/A5o6
http://paperpile.com/b/7vZDrI/A5o6
http://paperpile.com/b/7vZDrI/A5o6
http://paperpile.com/b/7vZDrI/A5o6
http://paperpile.com/b/7vZDrI/A5o6
http://paperpile.com/b/7vZDrI/A5o6
http://paperpile.com/b/7vZDrI/A5o6
http://paperpile.com/b/7vZDrI/58hx
http://paperpile.com/b/7vZDrI/58hx
http://paperpile.com/b/7vZDrI/58hx
http://paperpile.com/b/7vZDrI/58hx
http://paperpile.com/b/7vZDrI/58hx
http://paperpile.com/b/7vZDrI/58hx
http://paperpile.com/b/7vZDrI/58hx
http://paperpile.com/b/7vZDrI/iLVB
http://paperpile.com/b/7vZDrI/iLVB
http://paperpile.com/b/7vZDrI/iLVB
http://paperpile.com/b/7vZDrI/iLVB
http://paperpile.com/b/7vZDrI/iLVB
http://paperpile.com/b/7vZDrI/iLVB
http://paperpile.com/b/7vZDrI/iLVB
http://paperpile.com/b/7vZDrI/kYhh
http://paperpile.com/b/7vZDrI/kYhh
http://paperpile.com/b/7vZDrI/kYhh
http://paperpile.com/b/7vZDrI/kYhh
http://paperpile.com/b/7vZDrI/kYhh
http://paperpile.com/b/7vZDrI/kYhh
http://paperpile.com/b/7vZDrI/LkEa
http://paperpile.com/b/7vZDrI/LkEa
http://paperpile.com/b/7vZDrI/LkEa
http://paperpile.com/b/7vZDrI/LkEa
http://paperpile.com/b/7vZDrI/LkEa
http://paperpile.com/b/7vZDrI/LkEa
http://paperpile.com/b/7vZDrI/LkEa
http://paperpile.com/b/7vZDrI/LkEa
http://paperpile.com/b/7vZDrI/H3Bu
http://paperpile.com/b/7vZDrI/H3Bu
http://paperpile.com/b/7vZDrI/H3Bu
http://paperpile.com/b/7vZDrI/H3Bu
http://paperpile.com/b/7vZDrI/H3Bu
http://paperpile.com/b/7vZDrI/H3Bu
http://paperpile.com/b/7vZDrI/H3Bu
http://paperpile.com/b/7vZDrI/H3Bu
http://paperpile.com/b/7vZDrI/H3Bu
http://paperpile.com/b/7vZDrI/vBDN
http://paperpile.com/b/7vZDrI/vBDN
http://paperpile.com/b/7vZDrI/vBDN
http://paperpile.com/b/7vZDrI/vBDN
http://paperpile.com/b/7vZDrI/vBDN
http://paperpile.com/b/7vZDrI/vBDN
http://paperpile.com/b/7vZDrI/vBDN
http://paperpile.com/b/7vZDrI/vBDN
http://paperpile.com/b/7vZDrI/vBDN
http://paperpile.com/b/7vZDrI/9sQ1
http://paperpile.com/b/7vZDrI/9sQ1
http://paperpile.com/b/7vZDrI/9sQ1
http://paperpile.com/b/7vZDrI/9sQ1
http://paperpile.com/b/7vZDrI/9sQ1
http://paperpile.com/b/7vZDrI/9sQ1
http://paperpile.com/b/7vZDrI/9sQ1
http://paperpile.com/b/7vZDrI/7MVc
http://paperpile.com/b/7vZDrI/7MVc
http://paperpile.com/b/7vZDrI/7MVc
http://paperpile.com/b/7vZDrI/7MVc
http://paperpile.com/b/7vZDrI/7MVc
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/WfRK
http://paperpile.com/b/7vZDrI/mWOR
http://paperpile.com/b/7vZDrI/mWOR
http://paperpile.com/b/7vZDrI/mWOR
http://paperpile.com/b/7vZDrI/mWOR
http://paperpile.com/b/7vZDrI/mWOR
http://paperpile.com/b/7vZDrI/mWOR
http://paperpile.com/b/7vZDrI/eFeh
http://paperpile.com/b/7vZDrI/eFeh
http://paperpile.com/b/7vZDrI/eFeh
http://paperpile.com/b/7vZDrI/eFeh
http://paperpile.com/b/7vZDrI/eFeh
http://paperpile.com/b/7vZDrI/eFeh
http://paperpile.com/b/7vZDrI/kfdO
http://paperpile.com/b/7vZDrI/kfdO
http://paperpile.com/b/7vZDrI/kfdO
http://paperpile.com/b/7vZDrI/kfdO
http://paperpile.com/b/7vZDrI/kfdO
http://paperpile.com/b/7vZDrI/kfdO
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/SOqI
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/3Cz7
http://paperpile.com/b/7vZDrI/pRm0
http://paperpile.com/b/7vZDrI/pRm0
http://paperpile.com/b/7vZDrI/pRm0
http://paperpile.com/b/7vZDrI/pRm0
http://paperpile.com/b/7vZDrI/pRm0
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/gvIn
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/7xzx
http://paperpile.com/b/7vZDrI/Cp0b
http://paperpile.com/b/7vZDrI/Cp0b
http://paperpile.com/b/7vZDrI/Cp0b
http://paperpile.com/b/7vZDrI/Cp0b
http://paperpile.com/b/7vZDrI/Cp0b
http://paperpile.com/b/7vZDrI/Cp0b
http://paperpile.com/b/7vZDrI/vccK
http://paperpile.com/b/7vZDrI/vccK
http://paperpile.com/b/7vZDrI/vccK
http://paperpile.com/b/7vZDrI/vccK
http://paperpile.com/b/7vZDrI/vccK
http://paperpile.com/b/7vZDrI/vccK
http://paperpile.com/b/7vZDrI/vccK
http://paperpile.com/b/7vZDrI/vccK
http://paperpile.com/b/7vZDrI/obai
http://paperpile.com/b/7vZDrI/obai
http://paperpile.com/b/7vZDrI/obai
http://paperpile.com/b/7vZDrI/obai
http://paperpile.com/b/7vZDrI/obai
http://paperpile.com/b/7vZDrI/r3pl
http://paperpile.com/b/7vZDrI/r3pl
http://paperpile.com/b/7vZDrI/r3pl
http://paperpile.com/b/7vZDrI/r3pl
http://paperpile.com/b/7vZDrI/r3pl

International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 03, 2020
ISSN: 1475-7192

[27]

(28]

[29]

(30]

[31]
[32]

[33]

[34]

[35]
[36]
[37]
(38]

[39]
[40]

[41]

[42]

[43]
[44]

Phosphate: An in Vitro Study’, PesquisaBrasileiraemOdontopediatria e Clinicalntegrada, pp. 1-10. doi:
10.4034/pboci.2019.191.61.

Ramamoorthi, S., Nivedhitha, M. S. and Divyanand, M. J. (2015) ‘Comparative evaluation of
postoperative pain after using endodontic needle and EndoActivator during root canal irrigation: A
randomised controlled trial’, Australian endodontic journal: the journal of the Australian Society of
Endodontology Inc, 41(2), pp. 78-87.

Ramanathan, S. and Solete, P. (2015) ‘Cone-beam Computed Tomography Evaluation of Root Canal
Preparation using Various Rotary Instruments: An in vitro Study’, The Journal of Contemporary
Dental Practice, pp. 869-872. doi: 10.5005/jp-journals-10024-1773.

Ramesh, S., Teja, K. and Priya, V. (2018) ‘Regulation of matrix metalloproteinase-3 gene expression
in inflammation: A molecular study’, Journal of Conservative Dentistry, p. 592. doi:
10.4103/jcd.jed_154_18.

Ramezani, G., Savadkouhi, S. T. and Sayahpour, S. (2017) ‘The Effect of Chlorhexidine Mixed with
Mineral Trioxide Aggregate on Bacterial Leakage of Apical Plug in Simulated Immature Teeth Using
Human Fresh Saliva’, Journal of International Society of Preventive & Community Dentistry, 7(5), pp.
247-251.

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.

Ree, M. and Schwartz, R. S. (2010) ‘The Endo-Restorative Interface: Current Concepts’, Dental
Clinics of North America, pp. 345-374. doi: 10.1016/j.cden.2009.12.005.

Roza, M. R. et al. (2011) ‘Cone beam computed tomography and intraoral radiography for diagnosis of
dental abnormalities in dogs and cats’, Journal of Veterinary Science, p. 387. doi:
10.4142/jvs.2011.12.4.387.

Siddique, R. et al. (2019) ‘Qualitative and quantitative analysis of precipitate formation following
interaction of chlorhexidine with sodium hypochlorite, neem, and tulsi’, Journal of conservative
dentistry: JCD, 22(1), pp. 40-47.

Silva, E. J. L. da et al. (2012) ‘Furcal-perforation repair with mineral trioxide aggregate: Two years
follow-up’, Indian Journal of Dental Research, p. 542. doi: 10.4103/0970-9290.104967.

Sinai, I. H. (1977) ‘Endodontic perforations: their prognosis and treatment’, Journal of the American
Dental Association , 95(1), pp. 90-95.

Teja, K. V. and Ramesh, S. (2019) ‘Shape optimal and clean more’, Saudi Endodontic Journal.

Tellez, M. et al. (2013) ‘Non-surgical management methods of noncavitated carious lesions’,
Community dentistry and oral epidemiology, 41(1), pp. 79-96.

Tsesis, I. and Fuss, Z. (2006) ‘Diagnosis and treatment of accidental root perforations’, Endodontic
Topics, pp. 95-107. doi: 10.1111/j.1601-1546.2006.00213.xX.

Unal, G. C., Maden, M. and Isidan, T. (2010) ‘Repair of Furcal Iatrogenic Perforation with Mineral
Trioxide Aggregate: Two Years Follow-up of Two Cases’, European journal of dentistry, 4(4), pp.
475-481.

Utneja, S. et al. (2015) ‘Current perspectives of bio-ceramic technology in endodontics: calcium
enriched mixture cement - review of its composition, properties and applications’, Restorative
Dentistry & Endodontics, p. 1. doi: 10.5395/rde.2015.40.1.1.

Wright, P. M. (1977) ‘Retrospective Case Studies’. doi: 10.2172/893425.

Zitzmann, N. U. et al. (2009) ‘Endodontics or implants? A review of decisive criteria and guidelines
for single tooth restorations and full arch reconstructions’, International endodontic journal, 42(9), pp.
757-774.

5755


http://paperpile.com/b/7vZDrI/r3pl
http://paperpile.com/b/7vZDrI/r3pl
http://dx.doi.org/10.4034/pboci.2019.191.61
http://dx.doi.org/10.4034/pboci.2019.191.61
http://paperpile.com/b/7vZDrI/NUmb
http://paperpile.com/b/7vZDrI/NUmb
http://paperpile.com/b/7vZDrI/NUmb
http://paperpile.com/b/7vZDrI/NUmb
http://paperpile.com/b/7vZDrI/NUmb
http://paperpile.com/b/7vZDrI/NUmb
http://paperpile.com/b/7vZDrI/x3gQ
http://paperpile.com/b/7vZDrI/x3gQ
http://paperpile.com/b/7vZDrI/x3gQ
http://paperpile.com/b/7vZDrI/x3gQ
http://paperpile.com/b/7vZDrI/x3gQ
http://paperpile.com/b/7vZDrI/x3gQ
http://paperpile.com/b/7vZDrI/x3gQ
http://paperpile.com/b/7vZDrI/Gzbx
http://paperpile.com/b/7vZDrI/Gzbx
http://paperpile.com/b/7vZDrI/Gzbx
http://paperpile.com/b/7vZDrI/Gzbx
http://paperpile.com/b/7vZDrI/Gzbx
http://paperpile.com/b/7vZDrI/Gzbx
http://paperpile.com/b/7vZDrI/Gzbx
http://paperpile.com/b/7vZDrI/Gzbx
http://paperpile.com/b/7vZDrI/uya7
http://paperpile.com/b/7vZDrI/uya7
http://paperpile.com/b/7vZDrI/uya7
http://paperpile.com/b/7vZDrI/uya7
http://paperpile.com/b/7vZDrI/uya7
http://paperpile.com/b/7vZDrI/uya7
http://paperpile.com/b/7vZDrI/uya7
http://paperpile.com/b/7vZDrI/qiyv
http://paperpile.com/b/7vZDrI/qiyv
http://paperpile.com/b/7vZDrI/qiyv
http://paperpile.com/b/7vZDrI/qiyv
http://paperpile.com/b/7vZDrI/qiyv
http://paperpile.com/b/7vZDrI/qiyv
http://paperpile.com/b/7vZDrI/OqN2
http://paperpile.com/b/7vZDrI/OqN2
http://paperpile.com/b/7vZDrI/OqN2
http://paperpile.com/b/7vZDrI/OqN2
http://paperpile.com/b/7vZDrI/OqN2
http://paperpile.com/b/7vZDrI/OqN2
http://paperpile.com/b/7vZDrI/OqN2
http://paperpile.com/b/7vZDrI/Mp8K
http://paperpile.com/b/7vZDrI/Mp8K
http://paperpile.com/b/7vZDrI/Mp8K
http://paperpile.com/b/7vZDrI/Mp8K
http://paperpile.com/b/7vZDrI/Mp8K
http://paperpile.com/b/7vZDrI/Mp8K
http://paperpile.com/b/7vZDrI/Mp8K
http://paperpile.com/b/7vZDrI/Mp8K
http://paperpile.com/b/7vZDrI/Mp8K
http://paperpile.com/b/7vZDrI/ZCA3
http://paperpile.com/b/7vZDrI/ZCA3
http://paperpile.com/b/7vZDrI/ZCA3
http://paperpile.com/b/7vZDrI/ZCA3
http://paperpile.com/b/7vZDrI/ZCA3
http://paperpile.com/b/7vZDrI/ZCA3
http://paperpile.com/b/7vZDrI/ZCA3
http://paperpile.com/b/7vZDrI/ZCA3
http://paperpile.com/b/7vZDrI/ZCA3
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/nY0W
http://paperpile.com/b/7vZDrI/eXZ6
http://paperpile.com/b/7vZDrI/eXZ6
http://paperpile.com/b/7vZDrI/eXZ6
http://paperpile.com/b/7vZDrI/eXZ6
http://paperpile.com/b/7vZDrI/JzKe
http://paperpile.com/b/7vZDrI/JzKe
http://paperpile.com/b/7vZDrI/JzKe
http://paperpile.com/b/7vZDrI/wsEt
http://paperpile.com/b/7vZDrI/wsEt
http://paperpile.com/b/7vZDrI/wsEt
http://paperpile.com/b/7vZDrI/wsEt
http://paperpile.com/b/7vZDrI/wsEt
http://paperpile.com/b/7vZDrI/wsEt
http://paperpile.com/b/7vZDrI/wsEt
http://paperpile.com/b/7vZDrI/20gv
http://paperpile.com/b/7vZDrI/20gv
http://paperpile.com/b/7vZDrI/20gv
http://paperpile.com/b/7vZDrI/20gv
http://paperpile.com/b/7vZDrI/20gv
http://paperpile.com/b/7vZDrI/20gv
http://paperpile.com/b/7vZDrI/ABiq
http://paperpile.com/b/7vZDrI/ABiq
http://paperpile.com/b/7vZDrI/ABiq
http://paperpile.com/b/7vZDrI/ABiq
http://paperpile.com/b/7vZDrI/ABiq
http://paperpile.com/b/7vZDrI/ABiq
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/6b3G
http://paperpile.com/b/7vZDrI/8t8m
http://paperpile.com/b/7vZDrI/8t8m
http://paperpile.com/b/7vZDrI/8t8m
http://paperpile.com/b/7vZDrI/8t8m
http://paperpile.com/b/7vZDrI/zOG2
http://paperpile.com/b/7vZDrI/zOG2
http://paperpile.com/b/7vZDrI/zOG2
http://paperpile.com/b/7vZDrI/zOG2
http://paperpile.com/b/7vZDrI/zOG2
http://paperpile.com/b/7vZDrI/zOG2
http://paperpile.com/b/7vZDrI/zOG2
http://paperpile.com/b/7vZDrI/zOG2
http://paperpile.com/b/7vZDrI/zOG2

