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Abstract

The innovative approach for dental caries management focuses on the maximum removal of
bacteria from the carious lesion, while minimizing loss of tooth tissue. The use of cavity
disinfectants effectively reduces the number of viable remaining bacteria. The present study aims
to evaluate and compare the knowledge, attitude, and practice of different types of cavity
disinfectants among Libyan general dentists and specialists. A cross-sectional online survey
involving 151 dentists was carried out in Benghazi (Libya) using a validated 10-item questionnaire.
Data were analyzed using chi-square tests, with significance set at p<0.05. Results showed that
chlorhexidine (CHX) and sodium hypochlorite (NaOCl) are the most popular disinfectants, there
was a statistically significant difference in regard of knowledge of participating groups toward
(NaOCl), (EDTA) and hydrogen peroxide. The majority of the participants indicated the use of a
cavity disinfectant before acid etching, and believed it can be applied for both shallow and deep
cavities. The majority of the participants didn’t attend any lectures concerned of cavity disinfection;
however, they expressed a positive attitude toward the effectiveness of them against bacteria. There
was no significant difference between participating groups in regard of cavity disinfectant’s daily
practice; the most commonly used disinfectants are CHX followed by NaOCIl. The selection of a
suitable disinfectant necessitates the understanding of disinfection mechanisms and their effects
on the bond strength of the restorative material.
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Introduction

Resin composites are currently the most widely used restorative materials in dentistry [1], Researchers are
working continuously to enhance their durability and reliability with minimized risk of failure [2]. Literature
revealed that dental restorations fail primarily due to secondary caries [2,3] and fracture [2,4]. It is well
documented that composite restorations tend to accumulate more biofilm compared to other types of dental
restorations [1,3,5]. Additionally, their polymerization shrinkage, increases the susceptibility of composite
restorations to recurrent caries [3,6].

The old concept considers caries as a progressive process [2], which demands complete caries excavation in
the entire cavity, it is currently unacceptable because it compromises the biomechanical integrity of the
tooth structure [2]. To avoid damage to the dental pulp complex [1,2], and to promote the preservation of
the tooth structure, there is a trend to use the minimally invasive and conservative approaches [1,2]. These
include stepwise and partial caries removal [2], especially in clinical situations of deep carious lesions [5].
Despite these approaches, it has been reported that it is impossible to remove all microorganisms; some
bacteria can persist even after all soft dentin is excavated [7]. Studies revealed that after cavity preparation,
only a small section of the cavity remains disinfected [6]. Bacterial residues in the cavity walls can impact
the efficacy of restorative treatment; they can grow, particularly in the existence of microleakage [4, 6,8],
and preserve their activity, even inside the dentin, for more than a year [9]. Microbial growth beneath dental
restorations has been considered a significant biological problem in dentistry [10], which is responsible for
caries recurrence, increased pulp sensitivity (post-operative sensitivity), pulpal inflammation, and marginal
discoloration [8,11].

The innovative approach for dental caries management focuses on the maximum removal of bacteria from
the carious lesion [10,12], while minimizing loss of tooth tissue [12]. Consequently, the using of cavity
cleansers in such cases can provide antibacterial and antiproteolytic activities, effectively reducing the
number of viable remaining bacteria [2]. In the early 1970s Brannstréom and Nyborg recommended that the
cavity preparation be cleaned before placing the restoration, which sparked interest in the study of
antimicrobial agents and their effects on the pulp [13]. A cavity disinfectant must be bactericidal and/or
bacteriostatic, biocompatible, and easy to acquire and handle. It needs to be effective without compromising
dentin bond strength [14]. However, the interaction between adhesive systems and cavity disinfectants is a
controversial issue in restorative dentistry [7]. The effects mentioned above depend on each disinfectant’s
characteristics, the type of substrate, the adhesive system, and the restorative material used [14]. For
instance, there is a greater need to disinfect the cavity in the self-etch bonding systems due to the absence
of the irrigation step and removal of the smear layer [9,15].

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 01-11-2024 - Accepted: 27-12-2024 - Published: 02-01-2025 20


https://doi.org/10.54361/ajmas.258104
mailto:lubnah.shamsah@uob.edu.ly
https://orcid.org/0009-0007-5903-938X
https://orcid.org/0000-0002-8967-7397

Algalam Journal of Medical and Applied Sciences. 2025;8(1):20-31
https://doi.org/10.54361/ajmas.258104

Various antibacterial agents can be used as cavity disinfectants, such as chlorhexidine (CHX), sodium
hypochlorite (NaOC]), fluoride-based solutions, benzalkonium chloride (BAC) [7,9] hydrogen peroxide (H:0-),
disodium ethylene diamine tetra acetic acid (EDTA) [7].

CHX is expected as the gold standard antimicrobial agent owing to its broad-spectrum antimicrobial action
against a wide range of gram-positive and gram-negative bacteria [4,12], especially against gram-positive
bacteria such as streptococcus mutans. Chlorhexidine acts as an antiplaque agent owing to its ability to
inhibit the formation of the acquired pellicle [4]. The literature reveals that CHX is an efficient
chemotherapeutic agent that contributes to the reduction of residual bacteria after cavity excavation
[7,10,12]. CHX is a matrix metalloproteinase (MMP) inhibitor [7]; which has been reported to inhibit the
activities of MMP-2, MMP-8, and MMP-9 [10]. Chlorhexidine gluconate in CHX binds to the amino acids in
dentin and its bactericidal action lasts several hours. Multiple studies have reported that CHX significantly
decreases the number of S. mutans. A 2% solution of CHX is bactericidal by precipitating cytoplasmic
contents and leading to cell death [7]. For etch-and-rinse adhesives, CHX can be applied to the dentin
directly or incorporated into an acidic conditioner before the application of adhesives [10]. NaOCl is also
widely used in dental procedures due to its proteolytic and disinfectant properties [4,7]. Which alters cellular
metabolism and destroys phospholipids. It also promotes the formation of chloramines, inactivating
bacterial enzymes irreversibly [7]. It also has the highest antimicrobial activity against anaerobic bacteria,
as well as against Streptococcus mutans [4]. The present cross-sectional study aims to evaluate and
compare the knowledge, attitude, and practice of different types of cavity disinfectants among Libyan general
dentists and specialists.

Methods

Study design and setting

The present study was a descriptive cross-sectional study. The survey was carried out in Benghazi (Libya)
during 2024. Dentists were invited randomly among the dentists who have registered successfully as
members of the Libyan Dental Association. The study was conducted through an online survey which was
distributed directly through email and social media applications. The purpose of the study and the
anonymous processing of the data were explained to all participating dentists.

Data collection

The study involved 151 general practitioners and specialists working in polyclinics, private clinics, and
dental schools in Libya. The questionnaire used in the present study was designed based on a previous
study regarding cavity disinfectants [16]. It consisted of 10 closed-ended questions organized into two
sections. The first section deals with demographic information (items 1-3), which included gender, clinical
experience, and qualification of participants. Whereas, the second section divided into three parts: the first
part (items 4-6) assessed the dentists’ general knowledge about cavity disinfectants, including the types of
cavity disinfectant currently used in dentistry, when and where to use them. The second part (items 7-8)
evaluated the dentists’ attitude toward the cavity disinfectants; the participants were asked if they had
attended any lectures regarding cavity disinfection and their thought about the effectiveness of the cavity
disinfectant against bacteria. The third part (items 9-10) evaluated the daily practice of cavity disinfectants;
the participants were asked if they use them before composite restoration or not and if yes, they had to
identify which type do they use. The questionnaire was first piloted on four experts in a local setting (two
endodontists, and two operative dentistry specialists). As a result of comments from these experts, minor
modifications were made before it was utilized in the current study. Approval from the ethics committee of
the Faculty of Dentistry, Benghazi University, Libya was obtained (Protocol No. 0184).

Statistical analysis

The survey data were statistically analyzed using Statistical Package for Social Science (SPSS). The chi-
square test was used to find out the relationship between the tested study’s parameters and the qualification
of participants with level of statistical significance set at p<0.05.

Results

Demographic Data

A total of 151 respondents, according to gender; most of them are females 125(82.8%). Regarding years of
experience in dentistry, 34(22.5%) of participants had <5 years of experience as a dentist, while 51(33.8%)
had 6-10 years of experience. The majority of respondents 66(43.7%) had >11 years of experience. The
majority 67(44.4%) of the study participants were general dental practitioners, 25(16.6%) were restorative
and endodontic specialists, 22(14.6%) were fixed prosthodontist/ pedodontist, and 37(24.5%) were other
specialties. Descriptive statistics of the participants are shown in table 1.
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Table 1. The demographic data of the participants.

Demographic Data Numbers (%)
Male 26 (17.2 %)
Gender Female 125 (82.8 %)
<5 years 34 (22.5 %)
Experience 6-10 years S1 (33.8 %)
>11 years 66 (43.7 %)
General Dentist 67 (44.4 %)
Qualification Restorative/ endodontic specialist 25 (16.6 %)
Fixed prosthodontist/ pedodontist 22 (14.6 %)
Other specialties 37 (24.5 %)

Dentists’ knowledge about cavity disinfectants

The response of the participating dentists to the question of which of the following materials can be used
as cavity disinfectant? The most chosen material was CHX 70.2%, followed by NaOCl, 55%. Only 10.6% of
them were don’t know the answer (Table 2).

Table 2. The response of the participants to the types of cavity disinfectants.

Item Answers Options Number Pe(r:/:ot)ent
CHX 106 70.2%
Fluoridated agents 15 9.9%
NaOCl 83 55%
Q1. Which of the following EDTA 12 7.9%
materials can be used as Phosphoric acid 23 15.2%
cavity disinfectant? Hydrogen Peroxide 31 20.5%
Benzalconium chloride 7 4.6%
Normal saline 33 21.9%
Antibacterial adhesive system 10 6.6%
I don’t know 16 10.6%

There was no significant difference between participating groups regarding CHX; (88%) of restorative/
endodontic specialists agree with that CHX can be used as a cavity disinfectant. However, they differ
significantly regarding knowledge of NaOCI; only (35.1%) of other specialties group agree with that NaOCl is
a cavity disinfection material. Furthermore, the participating groups differ significantly in their response
toward (I do not know); (O %) of restorative/endodontic specialists do not know the answer reflecting the
highest knowledge of them towards the listed types of cavity disinfectants (Table 3).

Table 3. The overall response to type of material which can be used as cavity disinfectant?

Qualification
Restorative/ Fixed
It . Gene.r al endodontic | prosthodontist/ Ot.her. P-
ems Answers Options dentist . 1. . specialties
(n=67) specialist pedodontist (n=37) value
(n=25) (n=22)
CHX 45(67.2%) 22(88%) 17(77.3%) 22(59.5%) | 0.084
Fluoridated agents | 9(13.4%) 2(8%) 1(4.5%) 3(8.1%) 0.599
NaOCl 38(56.7%) 18(72%) 14(63.6%) 13(35.1%) | 0.023*
EDTA 3(4.5%) 0(0%) 3(13.6%) 6 (16.2%) | 0.053*
Q1. Which of Phosphoric acid 14(20.9%) 3(12%) 3(13.6%) 3(8.1%) 0.339
the following | Hydrogen Peroxide | 13(19.4%) 1(4%) 8(36.4%) 9(24.3%) | 0.047*
c;‘:la;eer:f‘sl: A Bencz::::’igz“m 1(1.5%) 3(12%) 2(9.1%) 12.7%) | 0.118
as cavity Normal saline 13(19.4%) 6(24%) 4(18.2%) 10(27%) 0.788
disinfectant? | Antibacterial 2(3%) 3(12%) 1(4.5%) 4(10.8%) | 0.283
adhesive system
I don’t know 6(9%) 0(0%) 2(9.1%) 8(21.6%) | 0.047*

The response to the question related to the timing of the cavity disinfection procedure, the majority of the
participants indicated the use of a cavity disinfectant before acid etching. However, there was a significant
difference between participating groups, only (59.5%) of other specialties indicated the use of disinfectants
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before acid etching, and (27%) of them don’t know the correct answer. In addition, (84%) of restorative/
endodontic specialists believe cavities have to be disinfected before acid etching, the rest of them believe
cavity should be disinfected after acid etching, and (0%) don’t know the answer (Figure 1).

77.6%

16.4%
6%

General dentist

Q2: When to use cavity disinfectants?

90.9%

l45% 4.5%

Fixed prosthodontist/
pedodontist

m After acid etching

84%

16%
0%

Restorative/ endodontic
specialist

m Before acid etching

59.5%

271%
3.52

Other specialties

= | don’t know

Figure 1. The response to the time of cavity disinfection procedure application (P value 0.023)

Regarding the question, where to use cavity disinfectants? There was no significant difference between
research groups, the majority of each group was aware of disinfecting both shallow and deep cavity before
composite restoration without preference (cavity depth). The response of the participants toward using
disinfection in a shallow cavity, the highest response was reported for the fixed prosthodontist/pedodontist
group. Furthermore, general dentists never believe in using disinfectants in deep cavities, this is reflected
from (0%) responses. (27%) of other specialties don’t know the correct answer (Figure 2).

53.7%

0%

General dentist

13.4%

Q3: Where to use cavity disinfectants?

0,

Fixed prosthodontist/ pedodontist

Other specialties

Restorative/ endodontic specialist

u Deep cavities  ®Shallow cavities = No difference I don’t know

Figure 2. The response to the depth of the cavity where disinfectants can be used (P value = 0.062)

Dentists’ attitude about cavity disinfectants

The majority of the participating dentists didn’t attend any lectures concerning cavity disinfection; the
highest percentage was reported for fixed prosthodontist/pedodontist and other specialties (86.4%, 86.5%)
respectively. While the current study shows that (32%, 31.3%) of restorative/ endodontic specialists and
general dentists, respectively were taught about cavity disinfectants (Figure 2).
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Figure 3: The response to attending lectures regarding cavity disinfection (P value= 0.099)

There was no significant difference between participating groups regarding the effectiveness of cavity
disinfectants against bacteria; (90.9%) of fixed prosthodontist/pedodontist believe in the effectiveness of
cavity disinfectants against bacteria. Three-quarters of other specialties were aware that cavity disinfectants
are effective against bacteria, with (21.6%) of them don’t know the answer (Figure 4).

Q5: Are they effective against bacteria?

90.9%

9.1%
0%

Fixed prosthodontist/
pedodontist
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14.9% 12%
5% 4%

General dentist
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Other specialties

Restorative/ endodontic
specialist
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Figure 4. The attitude of participating dentist toward effectiveness of cavity disinfectants against
bacteria (P value= 0.777)

Dentists’ Daily Practice of Cavity Disinfectants

There was no a statistically significant difference between participating groups toward the question of (Do
you use cavity disinfectants in your daily practice?). In respect of the following groups: general dentists,
fixed prosthodontist/pedodontist, other specialties; more than half of each group is not using cavity
disinfectant in their daily practice (55.2%, 63.6%, and 64.9% respectively). In contrast, more than half of
restorative / endodontic specialists (60%) are using disinfectant in their daily practice (Figure 5).
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Q6: Do you use cavity disinfectants in your daily practice?
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Figure 5. The response of participants to daily practice of cavity disinfectants. (P value= 0.229)

According to the overall response to the last question in the questionnaire, the most commonly used cavity
disinfectants are CHX (45%), followed by NaOCI (35.1%) and normal saline (19.9%). In contrast, the least
used materials are: benzalkonium chloride, antibacterial adhesive system, fluoridated agent, phosphoric
acid, and EDTA (0.7%, 2%, 2.6%, 7.3%, and 7.9%), respectively (Table 4).

Table 4: The response of the participants to materials they are use as cavity disinfectant.

Items Answers options N %

CHX 68 45%

Fluoridated agents 4 2.6%
NaOCl 53 35.1%

. ] EDTA 12 7.9%

3 bich of the okowing, TR
cavity disinfectant? Hydrogen peroxide 21 13.9%
Benzalkonium chloride 1 0.7%
Normal saline 30 19.9%

Antibacterial adhesive system 3 2%

The comparison between general dentists and specialists toward daily practicing of different types of cavity
disinfectant, showed no significant difference between them. Additionally, the result shows that general
dentists use all the materials present in the list except benzalkonium chloride (0%). Restorative/ endodontic
specialists preferred using only CHX, NaOC]I, phosphoric acid, and normal saline, with (0%) response toward
other materials. Regarding fixed prosthodontist/ pedodontist group, they didn’t prefer to use fluoridated
agents, benzalkonium chloride, and antibacterial adhesive system (Table 5).

Table 5: The comparison between general dentists and specialists daily practicing of cavity

disinfectant.
Qualification
Items Answers options General Restoratlv.e / Fixed . Other P-
. endodontic | prosthodontist/ . 1es
dentist . 1. . specialties | value
specialist pedodontist
CHX 32(47.8%) 14(56%) 8(36.4%) 14(37.8%) 0.414
Fluoridated agents 2(3%) 0(0%) 0(0%) 2(5.4%) 0.494
) NaOCl 29(43.3%) 7(28%) 7(31.8%) 10(27%) 0.297
817‘ ;”;;‘ch_ of EDTA 8(11.9%) 0(0%) 1(4.5%) 3(8.1%) 0.265
e followin . 5

materials ar§ Phosphoric acid 5(7.5%) 1(4%) 3(13.6%) 2(5.4%) 0.591
you using as Hydrogen peroxide 13(19.4%) 0(0%) 2(9.1%) 6(16.2%) 0.097
. a cavity Benzalkonium chloride 0(0%) 0(0%) 0(0%) 1(2.7%) 0.376
disinfectant? Normal saline 12(17.9%) 5(20%) 6(27.3%) 7(18.9%) | 0.816
A“t‘ba":;:‘ta:;dhes“’e 2(3%) 0(0%) 0(0%) 12.7%) | 0.707
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Discussion

Bacterial activity has proved to be the main causative factor for placement and replacement of restorations.
It was confirmed histologically that fermentative organisms remained viable under non-antiseptic
restorations for as long as 139 days. Furthermore, bacteria present in the smear layer can multiply, allowing
their toxins and degradation products to diffuse into the pulp resulting in irritation and inflammation [17].
During the tooth preparation stage, it is not possible to completely eliminate bacteria from the cavity, even
with the use of disclosing dyes [9]. Previous studies [18,19] have shown that clinicians strongly agree that
complete caries removal is necessary for dentin caries treatment, however, the use of antisepsis techniques
before dental fillings may encourage the selective removal of carious tissue to conserve dental hard tissues
and maintain the dentin still prone to remineralization [20]. The concept of disinfecting the cavity after
preparation has become popular with a variety of commercially available dentin disinfectants launched into
the market. An ideal cavity disinfectant must be biocompatible, and easy to acquire and handle. It needs to
be capable of correctly disinfecting the cavity without compromising dentin bond strength [4]; if the sealing
ability is disrupted, marginal leakage may occur. The occurrence of leakage between restorative material
and teeth may decrease the longevity of the restoration [21]. In a recent clinical study, Kaya et al. [22]
demonstrated that disinfecting the cavity preparation before placing resin composites significantly reduced
the incidence of postoperative sensitivity. Both in vivo and in vitro studies demonstrated that Cavity Cleanser
effectively reduced microorganisms in contaminated dentin [23].

The primary objective of this study was to evaluate the knowledge, attitude, and practice of different types
of cavity disinfectants among Libyan general dentists and specialists. A cross-sectional study was
conducted using a reliable and valid questionnaire designed to be easy to read and straightforward to
complete. The survey was carried out online. Hopefully, this will increase participation in this study. Several
studies have been conducted in respect of cavity disinfectants covering them in many aspects. However, the
survey-based researches about cavity disinfectants are rare, only one study with a similar aim of the present
study was found [16]. In 2022 Naveen designed a KAP survey on knowledge, attitude and practice of cavity
disinfectants among dental practitioners but the content of the study was different from the questionnaire
used in the current study. Hence, it is difficult to compare with. In the present study, 82.8% (125 of 151) of
the participants were female. This high percentage may be attributed to the highest proportion of females
currently graduating from Libyan dental schools. Additionally, females were more encouraged to fill out the
questionnaire than males. A similar sample feminization was observed in other survey conducted in Libya
[24]. Qualification is an important aspect of this study, almost half of participants were general dentists
44.4% (67 of 151).

To assess the awareness of participating dentists regarding different types of cavity disinfectants, the first
question is designed as a multiple-choice question with more than one answer that could be chosen, the list
includes the majority of popular cavity cleansers discussed in the previous literatures, with the last option
was "l don’t know". The result shows that approximately three quarter of the participating dentists were
aware that (CHX) is used as a cavity disinfectant 70.2% (106 of 151), and more than half of them were aware
of the use of (NaOC]) as a cavity disinfectant 55% (83 Of 151), this was in agreement with previous studies
which stated (CHX) and (NaOC]) is most popular cavity disinfectants [4, 25]. (CHX) has been used as an oral
antimicrobial agent since the 1970s. Presently, it is one of the most widely used antimicrobial agents in
oral health and is considered the “gold standard” of oral antiseptics [26]. (CHX) effectively inhibits the
formation and progression of dental plaque [4, 26]; it has a broad spectrum of antibacterial action, especially
against gram-positive bacteria like Streptococcus mutans which is the main initiator of dental caries [4, 27].
Tazegtil et al. (2006) found that solutions containing chlorhexidine gluconate caused a decrease in the
amount of plaque S. mutans and this situation continued in 3-month controls [28]. (CHX) has been
suggested as an effective agent for the disinfection of the prepared cavity before restorative procedures. Can
enhance the longevity of dental restorations by minimizing the risk of bacterial contamination. Its
antibacterial properties make it particularly useful in reducing the presence of residual cariogenic bacteria
that can lead to secondary caries and restoration failure [9]. It has the ability to remove the loose smear
debris and therefore, increases the surface energy of dentin, which in turn increases the wetting ability of
primers [17]. Sodium hypochlorite is also one of the most commonly used cavity disinfectants in clinical
practice, due to its antibacterial action and wettability property [4, 25]. It has the highest antimicrobial
activity against anaerobic bacteria as well as against Streptococcus mutans [4], and residual bacteria [26].
Additionally, (NaOCIl) has been well documented as having excellent tissue-dissolving action that have first
been used in (1920) in endodontics as an antimicrobial irrigant [26]. Upon contact with the dentin surface,
(NaOCl) breaks down to sodium chloride and oxygen, causing an oxidation process in the dentin matrix [26].
Furthermore, it deproteinizes both demineralized and mineralized dentin [25]; i.e., nonspecific proteolytic
action [29]. A comparison between the research groups, the results showed no statistically significant
difference in knowledge about the different types of cavity disinfectants regarding (CHX), fluoridated agent,
phosphoric acid, benzalkonium chloride (BAC), normal saline, antibacterial adhesive system (p- value >0.05).
Reflecting the same level of knowledge about these materials among general dentists and specialists.
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However, only 35.1% of other specialties group agreed with (NaOCI) use for cavity disinfection indicating the
lowest knowledge toward (NaOCl) among the participating groups; this may be correlated to the fact that
this group of dentists is not specialized in treating teeth affected by carious or non-carious lesions.
Furthermore, there was a statistically significant difference regarding the option (I don’t know).

Currently, combinations of chlorhexidine with other antibacterial agents are commercially available; for
example, a combination with fluoride or thymol. Fluoride is the most popular anti-caries agent in dentistry.
Its antibacterial activity has been demonstrated many times [30]. Fluoride is not designed specifically for
cavity disinfection, but some properties of fluoride such as its ability to inhibit the active growth of cariogenic
bacteria, remineralize the affected dentin, and increase the microhardness of dentin were thought to make
it usable as a cavity disinfectant [31]. Therefore, fluoridated agents help to diminish the development of
secondary caries [4]. Another form of fluoridated agent is Tubulicid Red Label contains 1% sodium fluoride,
0.2% (EDTA), and 0.1% (BAC). Tubulicid Red Label, which is frequently preferred in cavity disinfection and
fluoride surface cleaning, helps to remove debris without opening the dentin tubules during preparation
[32]. The results of the present study revealed that the majority of participants didn’t aware about the use
of fluoridated agents in cavity disinfection; the percentage of awareness was range from (4.5%) for fixed
prosthodontist/ pedodontist to (13.4%) for general dentists.

Ethylene diamine tetra acetic acid (EDTA) is an organic mild chelator compound [4], achieves moderate
dentine demineralization by removing the smear layer. It avoids the denaturation of collagen and maintains
the hybrid layer quality due to the existence of residual hydroxyapatite crystals within the collagen matrix
[25]. For the purpose of cavity disinfection (EDTA) is available in the market as commercial compound known
as Tubulicid (Global Dental Products, Bellmore, NY, USA) is a quaternary ammonium compound
(benzalkonium chloride) with (EDTA) that comes in three forms: Tubulicid Red, as mentioned before,
contains 1.0% sodium fluoride, which has been recommended by the manufacturer to be used for cleaning
without removing the smear layer. Tubulicid Blue without fluoride is used to disinfect the whole tooth prior
to the cementation of crowns or bridges and Tubulicid Plus has been claimed to be a stronger cleaner and
used as a root canal irrigant to remove the smear layer and open dentinal tubules [26]. The result of current
study reported that only 7.9% (12 of 151) of participants believe in using (EDTA) for cavity disinfection before
composite restoration. There was a statistically significant difference between research groups; none of the
restorative and endodontic specialists (0%) agreed with the use of (EDTA) for cavity disinfection.

Hydrogen peroxide is an antibacterial agent that has been regaining attention in recent years. It is an active
agent that affects a wide range of organisms such as bacteria, yeast, fungi, viruses and spores. Scrubbing
the cavity walls with 2% or 3% (HP) on a pellet of cotton is a common method for cleaning the cavity walls
before placement of any restorative material. Besides its antibacterial activity, another advantage of (H-O.)
is its bubble action that may help to produce clean cavity walls [33]; so it is used in cavity cleaning to prevent
tooth color changes that may occur after root canal filling [32]. In our study, (20.5%) of the practitioners
were indicated the use of hydrogen peroxide as cavity disinfectant, there was a statistically significant
difference between participating groups (p-value<0.05). Only 4% (1 of 151) of restorative/ endodontic
specialists was believe in using it for cavity disinfection.

Benzalkonium chloride (BAC); is a disinfectant from quaternary ammonium compounds with antiseptic
effect and is used in concentrations of (0.4-1.6%). (BAC) removes the smear layer without opening the
dentinal tubules [27]. Unlike (CHX), (BAC) is stable in acidic media and has been added into some
commercial phosphoric acid etchants to a final concentration of (1%) [23]. Chan in (1994) reported that
dentine disks acid-etched with 37% phosphoric acid containing 1% (BAC) exhibited a zone of bacterial
inhibition around the disk [34]. Thus, Arzu Tezvergil-Mutluay et al. concluded that (BAC) can inhibit matrix
metalloproteinases (MMPs), thereby preserving the dentin-resin bonded interface. In the current study, only
(4.6%) of the participants knew that (BAC) can be used for cavity sterilization. This finding is in agreement
with the previous study by Turkun et al., which concluded that although (BAC) has been described as a
strong antibacterial agent against microorganisms like S. mutans, Streptococcus salivarius, and S. aureus,
however, its antibacterial activity is reported to be less effective than that of (CHX) [35].

Regarding phosphoric acid only (15.2%) of all participating general dentists and specialists thought it could
be used for cavity disinfection, there was no statistically significant difference between research groups (p-
value>0.05), and the highest reported value was less than one quarter (20.9%) of general dentists. The result
reveals low percentage of participants believe the additional cavity disinfection step was an unnecessary
procedure. In spite of the old observation of Settembrini et al. (1997); which stated that acid etching and
rinsing procedures are able to remove the residual bacteria from the cavity preparation [36], Brescianiet al.
suggested a potentially beneficial, inhibitive effect of dentin acid etching procedures is restricted on residual
S. mutans underneath composite restorations [37]. Furthermore, turkun et al. (2006) observed that certain
bacteria are acid tolerant and the dentin itself acts as a buffer, limiting the acid action. So, the antibacterial
activity of acid etchants is probably less than disinfectants that have substantive antibacterial activity [33].
Dentine bonding agents have gone through many changes over the last 10 years [38]. Antibacterial agents
could be added to adhesive system, which include leachable compounds, polymerizable monomers, and filler
particles. An approach of leaching antibacterial agents has not been well accepted from the clinical point of
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view, as the release of the agents result in a limited period of effectiveness and deterioration of restoration
over time [39]. In an attempt to overcome the disadvantage of leachable agents (burst effect), Imazato et al.
introduced the concept of the immobilized bactericide into dentistry. This technology is more advantageous
in terms of longevity of effects and maintaining the mechanical properties of carrier materials [39].
Polymerizable antibacterial agents are immobilized in the resin matrix system upon polymerization, enabling
long-lasting antibacterial effects. A new monomer called methacryloyloxy dodecyl pyridinium bromide
(MDPB), has been incorporated into a commercial dental adhesive (5% MDPB in Clearfil Protect Bond) and
used in clinical practice [23]. Pinto et al. investigated the antibacterial effect of (MDPB) containing adhesive
system and compared it with a non-MDPB-containing adhesive, they reported that Clearfil Protect Bond
resulted in lower counts of total Streptococci as well as S. mutans than did a non-MDPB containing adhesive
for enamel and dentin restorations [40]. The Clearfil Protect Bond self-etch primer showed bactericidal
effects against a broad range of caries-related bacteria, including acid-resistant species [41]. In contrast,
another study by de Carvalho et al., showed that the performance of Clearfil Protect Bond was similar to
that of other non-MDPB containing adhesives in terms of caries formation, and that it did not inhibit
secondary caries in a simulated high caries challenge [42]. (MDPB) containing primer was compared with
three cavity disinfectants (CHX, BAC, 3%H:0;) in term of antibacterial activity by Turkun et al.; they
observed more inhibition zones associated with the MDPB-containing primer than the others. They
concluded that the MDPB-containing system could inactivate the bacteria in the cavity more effectively than
the tested cavity disinfectants [33]. Although antibacterial adhesive systems have become popular nowadays
with excellent clinical performance, unfortunately, the result of the current study revealed low knowledge of
participating general dentists and specialists toward this material. Only 6.6% (10 of 151) believed in the
existence of an antibacterial adhesive system.

The application sequence of the disinfectant is an important factor to consider. Some clinicians prefer to
apply the disinfectant after cavity preparation and before the acid etching, whereas others prefer to apply it
after the etching. Additionally, some clinicians prefer to rinse off the disinfectant before the bonding
procedure, whereas others do not. Perdigao et al. (1994) applied the disinfectant after the smear layer
removal by using the all-etch technique and they did not find any decrease in the shear bond strength to
dentin. Conversely, Cao et al. (1995) reported that the disinfectants decreased shear bond strength to dentin.
However, the degree of decrease was related to the brand of adhesive and disinfectant [43]. It appears there
is a greater need for disinfecting the cavity especially in the self-etch bonding systems due to the absence of
the rinsing step and removal of the smear layer [9].

In the present study, the response to the question of when to use cavity disinfectants? The majority of the
participants believe that cavity disinfectants should be applied before acid etching. This finding was in
contrast to other previous studies. For instance, Breschi recommends applying (CHX) on etched dentin
before the bonding procedure for total etch system [44]. Cha and Shin (2016) recommended washing the
cavity walls before applying the self-etch adhesive and after using 2% CHX to achieve better composite
adhesion when using self-etch adhesive systems [45]. This is probably attributed to its higher affinity of
bonding to the etched dentin than the mineralized dentin, as reported by researches [25]. Naenni et al.
observed a lack of tissue dissolution capacity and removing smear layer by (CHX). Hence, the remaining
smear layer acts as a potential barrier to minimizing the disinfectant’s contact time with dentin [46]. The
phosphoric acid etchant generates micro-pores on dentin surface, and removes smear layer which may
enhance the penetration of the cavity disinfectant deeply into dentin. Matrix metalloproteinases (MMPs) in
dentin have been shown to play a role in the degradation of unprotected collagen fibrils within the hybrid
layer. It is thought that CHX's ability to inhibit (MMPs) found in acidified dentin increases the bonding
strength and therefore, (MMPs) inhibitors such as (CHX) may prolong the bonding life of the adhesive to
dentin [27]. Wakabayashi et al. observed that the treatment of dentin with 10% (NaOCl) after etching with
40% phosphoric acid enhanced the tensile strength of adhesive to dentin. Even after thermocycling (10,000
cycles at 4-600 C), the bond strength was 1.5 times higher than that recorded for etched dentin [29].

In our study, only (59.5%) of other specialties group in contrast to (90.9%) of fixed prosthodontist/
pedodontist group agreed with using disinfectants before acid etching. Regarding restorative/endodontic
specialists, (84%) of them also believe that cavities have to be disinfected before acid etching, the rest of
them believe cavity should be disinfected after acid etching, and 0% of them don’t know the answer. A
significant difference was observed among the research groups (p-value < 0.05). This discrepancy may be
attributed to the decreased awareness of participants toward a better sequence of using cavity disinfectants,
as well as their mechanism of action and their effect on the bond strength.

Nowadays there is a trend to use minimally invasive and conservative approaches; such as stepwise and
partial caries removal, especially in clinical situations of deep carious lesions. Making a step of cavity
disinfection more important in case of deep cavities than shallow cavities where caries can be removed
completely. There are no previous studies support this claim. It was well documented that there are
differences between superficial and deep dentin; superficial dentin, composed mainly of intertubular dentin,
which has a higher percentage of collagen and a smaller number of dentinal tubules. The deep dentin, close
to the pulp region, is formed mainly by dentinal tubules and presents a reduced percentage of intertubular
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dentin, mainly after acid etching [4]. Furthermore, the microbiota associated with dentinal caries exhibits a
distinct bacterial community composition in comparison to enamel lesions. Lactobacilli have been reported
to prevail in dentinal caries. Lactobacilli are acidogenic and aciduric bacteria that have been proposed to be
involved more in the progression of caries rather than the initiation. Whereas bacteria from the superficial
layers of caries have the host diet, usually rich in sugars, as an important source of nutrients, bacteria
occurring at the deepest layers of caries may face a rather different condition. Deep dentinal caries lesions
may be the primary source of bacteria for endodontic infections [47]. These novel findings highlight the
importance of infection control in teeth with extremely deep carious lesions [48].

In the present study, the response to the third question of: where to use cavity disinfectant? Our findings
revealed no significant difference between research groups (p-value>0.05), the majority of participants from
all groups supported the use of disinfection procedures for both shallow and deep cavities, this thought may
be contributed to the fact of presence of bacteria in either shallow and deep cavity regardless technique of
cavity preparation, therefore, both of them need to be sterilized. The second high response was for shallow
cavity. Furthermore, the response towards using of disinfectants in deep cavity range from (0%-10.8%). And
the percentage of participants who do not know the answer range (4.5%-27%).

In the present study, the response of the participants toward the fourth question “Have you attended any
lectures regarding cavity disinfectants?” The majority of respondents from all groups reported that they have
not attended any lectures specifically on cavity disinfectants as a separate topic. This indicates self-
education of our participants as the previous results in the present study showed good knowledge of the
majority of them. For general dentists and restorative/ endodontic specialists were have been attend lectures
regarding cavity sterilization, the percentages were (31.3%-32%) respectively. In contrast to fixed
prosthodontist/ pedodontist group and the other specialties group present lower percentage of the lectures
attendance (13.6%-13.5%) respectively. The possible explanation may be attributed to the following: for
undergrad education this topic is covered briefly with lectures on cavity preparation for composite
restoration and not as a separate topic.

The response of the participating dentists toward the fifth question, Are they effective against bacteria? The
majority of respondents chose (yes); indicating they are aware about the effectiveness of cavity disinfectants
and this reflect their high attitude towards the use of cavity disinfectants. The percentage range from (90.9%)
for fixed prosthodontist /pedodontist, and (75.7%) for other specialists. The percentages of participating
groups who thought they ineffective against bacteria either (0%) for fixed prosthodontist/ pedodontist, or
low (4%-2.5%) for the rest of the groups.

Regarding the question “Do you use cavity disinfectants in your daily practice?” the results of the present
study show there was no statistically significant difference between the groups (p-value >0.05%). The highest
percentage of dentists who practice a cavity disinfection was the restorative/endodontic specialists (60%).
This probably be attributed to their higher knowledge about the effect of remaining bacteria to the pulp.
Furthermore, the cavity disinfection is a part of their syllabus which had an impact on their daily practice.
The last question in the current study’s questionnaire is “Which of the following materials are you using as
a cavity disinfectant?” there was no statistically significant difference between research groups regarding
each material in the list. Furthermore, the result shows that the most commonly used materials by
respondents are (CHX) followed by (NaOCIl), which was in the same line to the previous studies [4, 25]. The
least used material by respondents is (BAC) only (1 of 37) of other specialists has been use it; this is probably
be contributed to low awareness to scientific name of the product. (BAC) usually comes in combination with
other type of disinfectant like (EDTA). According to the results of current study Restorative/ endodontic
specialists are more focusing on using four materials for cavity disinfection, with the following order CHX
(56%), NaOCl (28%), normal saline (20%) phosphoric acid (4%) although the last two mentioned materials
are not intended to use as cavity disinfectant; however, they help for cavity toileting before restoration.

Conclusion

Various systems and agents for disinfection are suggested. Understanding the disinfection mechanisms and
their effects on the sealing ability of restorative material is essential in the selection of disinfection methods.
Furthermore, undergrad education needs more focusing upon this important topic especially for specialties
which deal with vital teeth such as restorative dentistry, endodontics, fixed prosthodontics, pedodontics.

Conflict of interest. Nil

References
1. Cheng L, Weir MD, Zhang K, Arola DD, Zhou X, Xu HH. Dental primer and adhesive containing a new
antibacterial quaternary ammonium monomer dimethylaminododecyl methacrylate. J Dent.2013;41:345-55.
2. Moataz Elgezawi, Rasha Haridy , Moamen A. Abdalla, Katrin Heck, Miriam Draenert, and Dalia Kaisarly.Current
Strategies to Control Recurrent and Residual Caries with Resin Composite Restorations: Operator- and Material-
Related Factors. JCM. 2022; 11:6591. https://doi.org/10.3390/jcm1121659.

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 01-11-2024 - Accepted: 27-12-2024 - Published: 02-01-2025 29


https://doi.org/10.54361/ajmas.258104

Algalam Journal of Medical and Applied Sciences. 2025;8(1):20-31
https://doi.org/10.54361/ajmas.258104

3. Juliana Dias Aguiar, Michel Nicolau, Youssef, Igor Studart Medeiros S. Adhesive systems modified with
antimicrobial agents: a literature review. CLRD. 2020;1-17.

4. Ana Coelho, Inés Amaro, Beatriz Rascao, Inés Marcelino, Anabela Paula, José Saraiva ,et al. Effect of Cavity
Disinfectants on Dentin Bond Strength and Clinical Success of Composite Restorations—A Systematic Review
of In Vitro, In Situ and Clinical Studies. IIMS. 2021;22:353. https://doi.org/10.3390/ijms22010353.

S. Alexandra Rubin Cocco, Wellington Luiz de Oliveira da Rosa, Adriana Fernandes da Silva, Rafael Guerra Lund,
Evandro Piva. A systematic review about antibacterial monomers used in dental adhesive systems: Current
status and further prospects. J.Dental. 2015; 31:1345-1362.

6. Mohammed Bin Shuwaish, Alhanouf AlHussaini, Lina AlHudaithy, Shamma AlDukhiel, Abdullah AlJamhan
and Ali Alrahlah. Efects of diferent antibacterial disinfectants on microleakage of bulk fill composite bonded to
diferent tooth structures. BMC.2021;21:348

7. Bo-Ram KIM, Man-Hwan OH, and Dong-Hoon SHIN. Effect of cavity disinfectants on antibacterial activity and
microtensile bond strength in class I cavity. DMJ. 2016. doi:10.4012/dmj.2016-283.

8. Sumita Giri Nishad, Chetna Arora, Shubhra Malik .Cavity Disinfectant Effects and Effectiveness in Operative
Dentistry: A Literature Review. IJFANS. 2022;11(7).

9. Soodabeh Kimyai, Fatemeh Pournaghi-Azar, Fereshteh Naser-Alavi, Ashkan Salari. Effect of disinfecting the
cavity with chlorhexidine on the marginal gaps of Cl V giomer restorations. J Clin Exp Dent. 2017; 9(2):202-6.

10. Aykut Arzu, Candan Umit, Ersin Nazan, Eronat Cemal, Belli Sema, Ozcan Mutlu. Effect of 2% chlorhexidine
gluconate cavity disinfectant on microtensile bond strength of tooth-coloured restorative materials to sound and
caries-affected dentin. JAST.2015; 29(12):1169-1177. DOI: https://doi.org/10.1080/01694243.2015.1004507.

11. Samican Unal, Sema Yazici Akbiyik, Elif Pinar Bakir, Seyhmus Bakir. Effect of Different Cavity Disinfectants on
Microleakage. JEMDS. 2021;10(44):3752-3756. DOI:10.14260/jemds /2021 /759.

12. Lina AR Matar, Karin ML Dowidar, Dalia M Talaat, Dina A kholeif, Hams H Abdelrahman. Effectiveness of
Chlorhexidine as a Cavity Disinfectant in Atraumatic Restorative Treatment in Primary Teeth (A Randomized
Controlled Clinical Trial). ADJ.2020;46(2):178-184. DOI: 10.21608/adjalexu.2020.32224.1074.

13. Brannstrém M, Nyborg H. Cavity treatment with a microbio- cidal fluoride solution: growth of bacteria and effect
on pulp. JPD.1973 Sep;30(3):303-310. Doi: 10.1016/0022-3913(73)90187-x.

14. Mohammad E.E.C, Amir A.; Soodabeh K, Ahmad A. Effect of chlorhexidine on the shear bond strength of self-
etch adhesives to dentin. AJB. 2011;10:10054-10057.

15. Retief DH. Do adhesives prevent microleakage? IDentJ. 1994;44:19-26.

16. Naveen T. KAP Survey on Knowledge, Attitude and Practice of Cavity Disinfectants among Dental Practitioners.
IJERD. 2022; Article ID 22166953, 7 pages.

17. Elkassas, D.W.; Fawzi, E.M.; El Zohairy, A. The effect of cavity disinfectants on the micro-shear bond strength
of dentin adhesives. Eur. J. Dent. 2014;8:184-190.

18. Innes NPT, Frencken JE, Bjerndal L, Maltz M, Manton DJ, Ricketts D, et al. Managing carious lesions:
consensus recommendations on terminology. Adv Dent Res.2016; 28:49-57.

19. Schwendicke F, Frencken JE, Bjerndal L, Maltz M, Manton DJ, Ricketts D, et al. Managing carious lesions:
consensus recommendations on carious tissue removal. Adv Dent Res. 2016; 28:58-67.

20. Luiza de Almeida Queiroz Ferreira, Ivana Marcia Alves Diniz, Rogéli Tiburcio Ribeiro da Cunha Peixoto, Natalia
Aparecida Gomes, Camila de Sousa Caneschi, Loukia Maria Spineli, et al. Efficacy of antiseptics and
chemomechanical methods for dentin caries lesions: A systematic review with GRADE approach. FROH.2023.
DOI 10.3389/froh.2023.1110634.

21. Ipek Arslan, Ozgul Baygin, Tamer Tuzuner, Fatih Erdemir, Aykut Canakci, Fatih Mehmet Korkmaz. The effects
of cavity disinfection on the nanoleakage of compomer restorations: an in vitro study. Eur Oral Res 2020; 54(1):
16-24.

22. Kaya AD, Turktn M, Turktn LS. The effect of cavity disinfection on postoperative sensitivity. J Gazi Univ Fac
Dent. 2004; 21: 181-186.

23. Liang Chen, Byoung In Suh, Jie Yang. Antibacterial dental restorative materials: A review. Am J Dent. 2018
Nov. 15;31(Sp Is B):6B-12B.

24. Samia S. Alawjali, Iman A. El kumati, Fatma O. Alfeitouri. Knowledge of Libyan dentists about vertical root
fractures (VRF): A survey study (Benghazi dentists as a case study. LIST.2023; 14(2):69-78.

25. Satheesh Haralur, Mohammed Algahtani, Roaa Alqahtani, Rayan Shabab, Khalid Hummadi. Effect of Dentin-
Disinfection Chemicals on Shear Bond Strength and Microhardness of Resin-Infiltrated Human Dentin in
Different Adhesive Protocols. Medicina.2022; 58: 1244.

26. Mohammed S Bin-Shuwaish. Effects and Effectiveness of Cavity Disinfectants in Operative Dentistry: A
Literature review. JCDP. October 2016;17(10):867-879.

27. Erdem Palaz, Aysegul Olmez. Evaluation of the Effects and Effectiveness of Cavity Disinfectants. GUHES.2021;
3(1): 867631.

28. Sibel Tazegtil, M. Murat Kocak, Ozgiir Topuz, Suat Ozcan, Arzu Altun CekC, Hiilya Erten. U¢ Farkli Soltisyonun
Streptococcus mutans ve Enterococcus faecalis Uzerine Antimikrobiyal Etkinliklerinin Degerlendirilmesi. EU
Dishek Fak Derg. 2006; 27: 153-158.

29. Tariq S. Abuhaimed, Ensanya A. Abou Neel. Sodium Hypochlorite Irrigation and Its Effect on Bond Strength to
Dentin. BioMed Research International.2017;1: 8 pages. Article ID 1930360.

30. Turkun M, Turkun S, Kalender A. Effect of cavity disinfectants on the sealing ability of nonrinsing dentin-
bonding resins. Quintessence Int. 2004; 35(6):469-476,.

31. Nihan Gonulol, Emine Sen Tunc, Elif Kalyoncuoglu, Sukru Ozcelik, Hakan Gokturk. The effects of different
cavity disinfectants on fracture resistance of tooth fragment reattachments. Eur Oral Res. 2023; 57(1): 10-15.

32. Seyhmus Bakair, Elif Pinar Bakir, Samican Unal. Comparison of Antibacterial Activities of Cavity Disinfectants.
AQCH. 2021;43(4).

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 01-11-2024 - Accepted: 27-12-2024 - Published: 02-01-2025 30


https://doi.org/10.54361/ajmas.258104
https://doi.org/10.1080/01694243.2015.1004507

Algalam Journal of Medical and Applied Sciences. 2025;8(1):20-31
https://doi.org/10.54361/ajmas.258104

33. Murat Turk{in, L. U Ebnem Tirk{in, Zeynep Erglicti, Mustafa Ateu. Is an antibacterial adhesive system more
effective than cavity disinfectants?. AJD.2006;19 (3):166-70.

34. Chan D. Residual antimicrobial action of benzalkonium chloride-containing etchant. JDR. 1994. 73:226. Abst
995.

35. Murat Turkun, Ferit Ozata, Esra Uzer, Mustafa Ates. Antimicrobial substantivity of cavity disinfectants. Gen
Dent. 2005;53(3):182-6.

36. Settembrini L, Boylan R, Strassler H, Scherer W. A comparison of antimicrobial activity of etchants used for a
total etch technique. Oper. Dent. 1997;22(2):84-8.

37. F. Gu, E. Bresciani, T.J. Barata, T.C. Fagundes, M.F. Navarro, S.H. Dickens, et al. In vivo Acid Etching Effect
on Bacteria within Caries-Affected Dentin. Caries Res 2010;44:472-477.

38. MJ Tyas, MF Burrow. Adhesive restorative materials: A review. ADJ.2004;49:(3):112-121.

39. Satoshi Imazato, Ji-hua Chen, Sai Ma, Naomi Izutani, Fang Li. Antibacterial resin monomers based on
quaternary ammonium and their benefits in restorative dentistry. JDSR. 2012;48: 115—125.

40. Pinto CF, Berger SB, Cavalli V, Da Cruz SE, Goncalves RB, Ambrosano GM, et al. In situ antimicrobial activity
and inhibition of secondary caries of self-etching adhesives containing an antibacterial agent and/or fluoride.
Am J Dent 2015;28:167-173.

41. Imazato S, Kuramoto A, Takahashi Y, Ebisu S, Peters MC. In vitro antibacterial effects of the dentin primer of
Clearfil Protect Bond. DMJ. 2006;22:527-32.

42. De Carvalho FG, Puppin-Rontani RM, Soares LE, Santo AM, Martin AA, Nociti-Junior FH. Mineral distribution
and CLSM analysis of secondary caries inhibition by fluoride/MDPB containing adhesive system after cariogenic
challenges. J Dent. 2009;37:307-314.

43. Gurgan S, Bolay S, Kiremitci A. Effect of disinfectant application methods on the bond strength of composite to
dentin. J Oral Rehabil. 1999; 26(10):836-40.

44. Breschi L. Chlorhexidine application to stabilize the adhesive interface: Why and how. J. Adhes. Dent. 2013;
15: 492.

45. Cha, H.S., Shin, D.H. Antibacterial capacity of cavity disinfectants against Streptococcus mutans and their
effects on shear bond strength of a self-etch adhesive. DMJ, 35(1), 147-152.

46. Naenni, N.; Thoma, K.; Zehnder, M. Soft tissue dissolution capacity of currently used and potential endodontic
irrigants. J. Endod.2004; 30: 785-787.

47. Isabela Rocas, Flavio Alves, Caio Rachid, Kenio Lima, Isauremi Assuncao, Patricia Gomes, et al. Microbiome of
Deep Dentinal Caries Lesions in Teeth with Symptomatic Irreversible Pulpitis. JPOne.2016; 11(5):e0154653.

48. Nidambur Ballal, Henry Duncan, Namith Rai, Prateek Jalan, Matthias Zehnder. Sodium Hypochlorite Reduces
Postoperative Discomfort and Painful Early Failure after Carious Exposure and Direct Pulp Capping—Initial
Findings of a Randomized Controlled Trial. J. Clin. Med. 2020; 9:2408.

oAkl

A (351 1 Obead)l s 01uad JAld5 pe ¢ gaid] 30 LS (S5l DY e 385 Ol (gl § (Sl ,Sapall gl
a8l g0l 48 ymall dyling pand J) Aol dwolyll Bugs AL LSl ade (e Jlad i My Cgloed] lyglas alusew)
¢ duadaie Ay sy @5 ] (nsaasiially aeladl OUead) sldol c Casglmill ilpglas (e dalises #1931 Jg> iluslanllg
e whlas| plusuil OBl Judod @3 bl 10 oo 098 Oladunl plustinl (W) G5 3 Olul b 151 ot 3!
e g S8 Olyglaall lad 933 5sall Cuyslgmd 9 akuS)olS O gl gl P< 0.05 wie dsliasYl AV s ae S8
liawad) pans (£by okd¥l el JU3, popsgaall CoyslSsud Jg= 38)Liedl ole gomall Lyan (§ Lobax] UY3 93 358 s 0y
e dtipdad oSy 4l [gatiiely panmddl Haodl Jd Ciiglasdl sglae plassiu) ) (nS)ldued! Zudel )L a1 . 129 )dug)) deuSa 0 9
ol olo| (23 40 lguul (i3 2o eyl paghad (o guas Ol poloxe L_ST SHlike)l @lane sz o) Lddreally dislaud! gl
plaseiwd dos gl dao)landl Jo> 45)Linadl Ole gazmall (i ddLiax] AYs 93 3,8 Jld S5 @) LSl ds Wilpglaoll oda ddlad
oty Calindl yglandhlas] 0923 9uall oy Ly (aeunSy ol O (p Blusitul SSYI wilyglaall 38 fCiglatl] il yglas
el Bale bl 893 (e g1l mgladdl LT 0gd

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 01-11-2024 - Accepted: 27-12-2024 - Published: 02-01-2025 31


https://doi.org/10.54361/ajmas.258104

