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Abstract

Reversible pulpitis usually managed by conventional Root Canal Therapy (RCT) in our traditional endodontic practice. Considering biological
integrity it is not up to the level of recent views. Even after following most advanced technology, many patients have to suffer for post endodontic
events. Therefore, the aim of the study was to evaluate the post-treatment flare-up incidence following application of nano technology based
materials (NZOE) considering its biological activity and sealing capability in case of reversible pulpitis.

Introduction

Objectives of root canal therapy are to achieve long-term
comfort, function, and aesthetics for the patients and prevention of
reinfection of tooth by following its appropriate steps like-cleaning,
shaping & obturation of the canals of affected teeth [1]. Some
patients may report moderate-to-severe pain and/or swelling
following root canal treatment. This condition is a frustrating
situation for both the patient and doctor which may require an
unscheduled emergency visit. The rate of flare-up following root
canal therapy (RCT) has been reported to range from 2.53% to
58% [2]. Pack, et al. [3] reported 40% of the patients had post-
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operative pain 24 hours after RCT and this decreased to 11%
after one week [3]. Although the exact reasons for flare-up are not
clearly understood, it is accepted that flare-up is a multi-factorial
phenomenon and there is no single reason for its occurrence [4].
Microbiological, chemical, mechanical, and host variables can
induce pain and swelling following root canal treatment [5]. In
addition, history of preoperative pain, gender and age factors, the
pre-operative pulp status, the type of tooth, the type of treatment
(initial or retreatment), and a history of allergy may all influence
the rate of flare-up [6]. Some studies have demonstrated the
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effect of several factors such as instrumentation technique, type
of analgesic, method of analgesic prescription, type of rotary
instrument, anesthetic solution, occlusal reduction, and method of
root canal filing on incidence of flare up [7, 8].

In obturation of the root canal system, sealer is used to prevent
penetration of microorganisms and their by-products. In the other
hand, sealer is in direct contact with peri-apical tissues and may
cause inflammation, tissue degeneration, and delay in wound
healing. Therefore, the ideal root canal sealer should be non-
cytotoxic, non-mutagenic, and immunologically compatible with
peri-apical tissues [9]. Currently, a large variety of sealers with
different formulas and physical properties are available for use.
However, they all have their limitations. It is difficult to produce
a sealer with proper physicochemical properties while being
biocompatible for long-term. For many years, zinc oxide-eugenol
(ZOE) based sealers have been widely used in endodontic practice.
The use of nanotechnology has allowed many developments
in dentistry and advances in oral-health related nano material
and therapeutic methods [10]. Some of the advantages of using
nano particles in endodontic sealers include improving their
physicochemical characteristics, enhancing the antibacterial
property, better penetration into the dental tubules, decreasing
micro-leakage, and increasing biocompatibility [11, 12]. It has
been shown that incorporating zinc oxide nano particles enhances
the physicochemical characteristics (setting time, flow, solubility,
dimensional stability, and radiopacity) of Grossman sealer [12].
Kesler Shvero, et al. [13] demonstrated that epoxy resin-based
surfaces with cationic nano particles attracted and sacrificed

Enterococcus faecalis. DaSilva, et al. [14] showed that incorporating
chitosan nano particles into ZOE sealer reduced the formation of
biofilm within the sealer-dentin interface. In addition, it has been
reported that nano-ceramic sealer had better cyto-compatibility
compared to Endo-seal MTA considering the effects on cell
spreading and proliferation [15].

Materials and Methods

A cross sectional study was designed to evaluate the efficacy
of nano zinc oxide eugenol (NZOE) on 42 patients presented with
reversible pulpitis in molar teeth. After signing the written consent
form the patients were diagnosed as reversible pulpitis due to caries
along with radiographic evidences and spontaneous pre-treatment
pain. Patients of both sexes with age range of 12-61 years were
selected for this study at Smile Dental Surgery, Dhaka, Bangladesh.
In order to performed a biological approach of endodontic
management with the application of NZOE biocompatible
dressing, the affected teeth were cleaned with therapeutic
application of 5.25% Sodium hypo-chloride (NaOCl), followed by
2% Chlorhexidine (C,,H, CLN, ) and normal saline (0.9% NaCl)
as irrigation solution. After cleaning and removal of smear layer
with the help of ultrasonic device, the cavity was dried with sterile
cotton roll. A multi dressing process was followed after therapeutic
measures with anti-microbial and anti-inflammatory drugs with
instruction of 1% povidone iodine mouth rinsing. A periodic follow
up was done up to patients symptoms were disappeared with
temporary restoration. A bioactive therapeutic material MTA was
used finally with permanent restoration by Glass-inomer cement
(GIC) or Ceramics as per-patients choice.

Figure 1: Age Distribution.

Age Ranges(12yrs.-61yrs.)
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Results technique. Finally, 42 patients were included for data analysis. The

Based on the inclusion and exclusion criteria, a total of 42
patients were eligible to participate in the study. The procedure of
regenerative endodontic approach was completed with multi visit

age and sex distribution of patient was reported in Figure 1. None
of the patients had pain on palpation, percussion and spontaneous
pain at the treatment visit. The results showed that at the 24h
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following treatment, the patients receiving NZOE as dressing had
experienced lower pain. None of the patient had swelling during
the 48h period following treatment. The ultimate outcome of the

treatment procedure is 80% successful, 12% doubtful and 8%
failure in terms of 3 years periodic follow up.

s ™
Figure 4: RET on Right Upper 2" Molar Tooth i. Pre-operative, ii. Post-operative.
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Figure 5: RET on Right Left 3 Molar Tooth i. Pre-operative, ii. Post-operative.
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Discussion on the effect of irrigation type [17] and irrigation concentrations

In the present study, the results of multi-visits biocompatible
dressing with nano zinc oxide eugenol (NZOE) mixed with cotton
applied into the deep carious cavity of affected tooth diagnosed
as reversible pulpitis. Evaluation of the procedure after repeated
application of the dressing was done periodically with the clinical
and radio graphic parameters. The results of a systematic review
showed that during 1st 48 hours after receiving treatment, post-
operative pain decreased significantly [16]. Various methods were
used for evaluation the effect of different variables on post-operative
endodontic pain by different authors. In the present study, a VAS was
used to compare postoperative pain intensity because it is a simple
tool with high reliability and validity and more sensitive to small
changes than descriptive ordinal scales8. There are some studies

[18] on endodontic flare up but no study was evaluated the
relationship of endodontic biocompatible dressing and flare up.
Toxic effects of the products and a pressure phenomenon from the
presence of biocompatible dressing with nano zinc oxide eugenol
(NZOE) mixed with cotton can initiate an inflammatory process
and tissue damage and lead to flare up [19]. In this study, the most
post-operative pain was reported during the 24h after treatment.
The direct activation along with the immunologic response may
underlie flare-up occurrences. According to the result of the present
study and considering the lesser microleakage by prevention of
further microbial invention due to its homogenous consistency
and better antibacterial property of NZOE [20] and concerning the
lower cytotoxicity of NZOE [21-23] can be applied in the process of
regenerative endodontic approaches in reversible pulpitis.
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Conclusion Acknowledgement

Reversible pulpitis usually managed by conventional Root Canal None.

Therapy (RCT) in our traditional endodontic practice. Considering
biological integrity it is not up to the level of recent views. Even after
following most advanced technology, many patients have to suffer
for post endodontic events. As the flare up incidence of Root Canal
Therapy is 2.53% to 58% in different study reports, a biological
approach of modern regenerative endodontic procedure would be
much more appropriate by application of nano technology based
materials (NZOE).
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