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Abstract
Background. Pulpal pain is amongst the most severe pains experienced by humans. 
Various chemical agents are used routinely to devitalize the severely inflamed 
pulpal tissue. Most of these agents are harmful and have detrimental effects. This 
questionnaire-based study evaluated the awareness and perception of dental 
practitioners regarding the use of devitalizing agents during endodontic procedures, 
and various alternatives to minimize the use of these agents.
Methods. An open questionnaire was distributed to a total of 250 dental practitioners. 
It carried detailed information about the most common devitalizing agent used, the 
purpose of use, method, and duration of application, recommendations, complications 
encountered, awareness of complications, and various alternatives. The collected 
data were subjected to statistical analysis using SPSS (Statistical Package for Social 
Sciences) version 17.0 (IBM Statistics, Chicago, Illinois, USA). Descriptive statistics 
were drawn with respective percentages to have a comparative overview.
Results. 209 responses to 250 questionnaires circulated gave a response rate of 83.6%. 
Amongst them, 63.15% of dentists were using devitalizing agents. The most widely 
and frequently used devitalizing agent was Devitec (PD Swiss, Vevey, Switzerland) 
(36.3%), followed by Caustinerf forte (Septodont, Saint-Maur-des-Fosses, France) 
(29.5%). A total of 32.9% dentists were aware of the recommendations, and 66.02% 
were aware of the complications of devitalizing agents;  16.26% of dental practitioners 
encountered complications due to the use of devitalizing agents. The dentists listed 
the alternate methods regarding the use of pulp devitalizing agents.
Conclusion. Although most of the dentists were aware of the harmful effects and few 
encountered complications with the use of devitalizers, they continued to use these 
agents because of the lack of an effective alternative.
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Introduction
Pain is an unpleasant multi-

factorial, multidimensional experience 
that causes physical and emotional 
discomfort [1]. It is the most common 
reason for which a patient seeks dental 
treatment. Therefore, pain control 
holds the highest priority in the dental 
profession. A study by Lipton et al. 
showed that toothache has the highest 
prevalence among orofacial pains [2].

Pulpal pain is amongst the most 
severe pains experienced by humans. It 
occurs due to the activation of nociceptive 
fibers in response to inflammatory changes 
caused by various etiological factors like 

caries, trauma, tooth wear, and iatrogenic 
factors [3]. Endodontic therapy aims to 
control pain, treat pulpal and periradicular 
disease.

Most dental procedures are 
performed under local anesthesia to 
achieve adequate pain control [4]. Profound 
anesthesia is attainable in asymptomatic 
teeth. However, teeth exhibiting 
symptomatic irreversible pulpitis and 
undergoing root canal therapy (RCT) are 
challenging to anesthetize as there is a 
high rate of failure in achieving pulpal 
anesthesia. Rate of anesthetic failure ranges 
from 17% (mandibular second molar) to 
58% (mandibular central incisor) [5].
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Various chemical agents containing formaldehyde, 
cresol, paraformaldehyde, and arsenic compounds have 
been used to devitalize severely inflamed pulpal tissue when 
anesthesia is inadequate [6]. These devitalizers fix and necrotize 
the pulpal tissue easing out pain as well as facilitating 
painless second appointments. However, these agents are 
known for their deleterious effects on surrounding tissues.

In the past, the use of arsenic-based compounds was 
widespread; however, they have proven to possess many 
hazardous effects on periapical tissues and the supporting 
bone [7]. Non-arsenic based compounds that include 
formaldehyde and its variants have replaced these agents. 
Although these agents are useful in the palliative treatment 
of dental pain, many case reports demonstrate unfavorable 
adverse effects ranging from gingival sloughing to alveolar 
bone necrosis or localized osteomyelitis [6-10]. Also, 
formaldehyde is known for its toxic, mutagenic, and 

carcinogenic potential. Investigations conducted to measure 
the risk of exposure to formaldehyde, found that formaldehyde 
poses a carcinogenic and toxic risk in humans [11]. 
Formocresol is not recommended for human use by the 
American Association of Endodontists and the American 
Association of Pediatric Dentistry [12]. Hence, the use of 
devitalizing agents is no longer indicated and recommended 
[11-13].

Despite the above mentioned detrimental effects, 
dentists use these agents routinely in their dental practice 
[14,15]. Thus, it is essential to highlight the effects of 
devitalizing agents and to know the behavior of dentists 
regarding the use of these products. The present study 
aimed to evaluate the awareness and perception of dental 
practitioners toward devitalizing agents during endodontic 
procedures and also various alternatives to minimize the use 
of these agents.

Figure 1. Sample of the questionnaire used in the present survey.
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Methods
Study Design 
This study was an observational, questionnaire-

based survey conducted from June to August 2018.
Participants 
The survey was conducted among 250 dental 

practitioners in Hyderabad city of Telangana state, India. 
The participants included general dentists or specialists in 
private practices or employed in a hospital.

Questionnaire   
An open questionnaire consisting of two sections, 

a general section and a special section, was designed 
(Figure 1). The general section included information on the 
participants, such as qualification, experience (years) and 
type of practice (private practice, academics, or hospital). 
The confidentiality of name, age, and gender of the 
respondents was maintained. The special section consisted 
of 11 questions related to the use of devitalizing agents.

The respondents were asked about the most common 
devitalizing agent that they used, its purpose, method, and 
duration of application. Questions included awareness of 
recommendations regarding the use of devitalizing agents, 
type of complications encountered during practice (if any), 
and its management. Alternatives to devitalizing agents 
were also included.

Statistical analysis 
The collected data were subjected to statistical 

analysis using SPSS (Statistical Package for Social 
Sciences) version 17.0 (IBM Statistics, Chicago, Illinois, 
USA). Descriptive statistics were drawn with respective 
percentages to have a comparative overview.

Results
The response rate was 83.6%. Most of the 

practitioners had a professional experience of 1-5 years 
(62.67%) followed by 6-10 years (21.05%). From the 
250 participants, 27.2% were Bachelor of Dental Surgery 
(BDS) practitioners and 72.72% were Master of Dental 
Surgery (MDS) of which 29.1% were endodontists and the 
rest belonged to other specialties.

In the present survey, 63.15% of the participants 
used devitalizing agents, of which 78.94% were BDS 
practitioners, 92% were pedodontists, and 63.93% were 
endodontists. The most widely used devitalizing agent was 
Devitec (36.3%), followed by Caustinerf forte (29.5%). 
The majority of dentists (60.02%) were aware of the 
complications of these agents, but only 32.5% were aware 
of the recommendations (Table I).

Regarding the duration of the devitalizing agents 
application, 75% placed it for 1-7 days, 16.66% for 
8-10 days, and 8.33% for less than one day. None of the 
dentists used these agents for more than ten days (Table 
II). The most common purpose stated was pain during pulp 
extirpation (37.30%), followed by the patient presenting 
with pain (20.09%), and lack of time (18.18%).

Table I. Number of dentists who are aware of complications and 
recommendations.

Education No. of dentists aware of 
the recommendations

No. of dentists aware 
of complications

BDS
27.20% 11 (19.29%) 34 (59.64%)
MDS

72.72% 57 (37.5%) 104 (68.42%)
Total 68 (32.5%) 138 (60.02%)

Table II. Duration of application of devitalzing agent.
Duration Percentage of Participants
Less than 1 day 8.33%
1-7 days 75%
8-10 days 16.66%

There were 16.26% of dental practitioners 
encountering complications because of the use of devitalizing 
agents. The most frequently encountered complications were 
gingival necrosis and sloughing (Table III). 

Table III. Type of complications encountered.
Type of complication encountered Number
Pain and gingival inflammation 6
Gingival necrosis and sloughing 20
Burn/ Ulceration 5
Allergic reaction 2
Periapical tissue necrosis 1
Total 34 (16.26)%

The dentists also listed alternatives to these agents 
(Table IV). The commonly suggested alternatives were a 
proper and effective use of local anesthesia, followed by 
using intrapulpal anesthesia, complete extirpation of pulp 
in the first appointment, and copious sodium hypochlorite 
(NaOCl) irrigation.

Table IV. Various alternatives to a devitalizing agent.
Alternative to a devitalizing agent Number 
Place cotton soaked in local anesthetic agent 01 (1.08)% 
Polyantibiotic paste 01 (1.08)% 
Intra-pulp-anesthesia 17 (18.47)% 
Proper and effective local anesthesia 25 (27.17)% 
Formocresol 05 (5.43)% 
Single sitting Root Canal Treatment 04 (4.34)% 
Premedication with Non-Steroidal Anti-
Inflammatory Drugs 02 (2.17)% 

Complete extirpation of pulp in 1st appointment 12 (13.04)% 
Copious Sodium Hypochlorite irrigation 12 (13.04)% 
Formaldehyde 01 (1.08)% 
Complete cleaning and shaping in 1st appointment 03 (3.26)% 
Anticoagulants 05 (5.43)% 
Paraformaldehyde free agents 01 (1.08)% 
Regular treatment 01 (1.08)% 
Calcium hydroxide based agents 02 (2.17)% 
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Discussion
A survey is a vital tool for collecting information 

from or about a given population to describe and compare 
their knowledge attitude and behavior [16]. A questionnaire-
based survey has the advantage of allowing respondents 
to answer questions in their time [17]. The present 
questionnaire-based survey was conducted amongst 250 
dental practitioners in Hyderabad city of Telangana state, 
India, to assess their perception and knowledge towards the 
use of devitalizing agents. Various alternative techniques 
for devitalizing pulpal tissues were also assessed through 
this survey. A response rate of 83.6% was received.

Similar surveys in the past evaluating the practice 
and nature of endodontic therapy received a response rate 
ranging from 97% to 41.5% [14,15,18-20]. The excellent 
response for the present survey could be the ease of 
circulation of the questionnaire and response through an 
online link, the possibility to complete the questionnaire in 
less than 6 minutes, and blinding of names. 

Even though the harmful effects of paraformaldehyde 
are well documented, a tendency for user-friendly 
alternatives takes precedence over seemingly farfetched 
harms. The present study was to evaluate the prevalence in 
the usage of devitalizers amongst the dentists. Moreover, 
through questionnaire create consciousness and curiosity 
towards alternatives.

In the current study, where 62.67% of the 
respondents had 1 to 5 years experience, 63.15% of 
respondents used devitalizing agents, which is lower than 
a previous study conducted in India in 2015, where 77% 
of respondents were using these agents [14]. The primary 
purpose of using devitalizing agents was to control pain 
during pulp extirpation (37.30%). This shows that dentists 
use devitalizing agents to alleviate pain, thus increasing 
patient cooperation and reducing treatment time. In the 
current scenario of the Covid-19 outbreak, Meng et al. have 
suggested using devitalizing agents during the emergency 
treatment of cases diagnosed with symptomatic irreversible 
pulpitis [21].

The knowledge about complications arising from 
use of devitalizers was 60.02%, comparable to the previous 
survey, where 67% of the respondents were aware of the 
same [14]. 16.26 % of the respondents listed complications 
encountered during their practice [6-10].

Verma et al. reported a case of soft tissue 
desquamation and gingival necrosis, developing within 
24 hours following the use of formocresol during 
endodontic treatment of left maxillary first premolar [22]. 

Animal experiments have shown that formaldehyde gets 
systemically distributed after pulpotomy procedures using 
formocresol. Reports from animal studies suggest that 
formaldehyde has mutagenic and carcinogenic potential. 
It has also been demonstrated that formocresol leads to 
immune sensitivity due to the formation of antibodies. Due 
to the findings mentioned above, the International Agency 

for Research on Cancer of the World Health Organization 
reclassified formaldehyde as a known human carcinogen 
in 2004 [23]. The American Association of Endodontists 
and the American Association of Pediatric Dentistry do 
not recommended formocresol for human use [12]. In the 
present study, only 32.5% of the respondents were aware of 
these recommendations.

Devitalizers should be used as per the manufacturer’s 
instructions.  Applying these agents in small quantities 
in the pulp chamber is recommended for not more than 
seven days [24-27]. Furthermore, they should not leach 
from the preparation; hence the tooth preparations should 
be adequate [9]. A majority of the dentists in this study 
followed this. Through this, it can be inferred that most of 
the dental practitioners are well informed about the correct 
usage of devitalizing agents.

This study asked the participants to suggest 
alternatives to devitalizers. Most of them suggested 
the proper and effective use of local anesthesia and 
intrapulpal anesthesia to overcome pain during endodontic 
therapy. Other supplemental anesthetic techniques such 
as intraligamentary and intraosseous can also be used in 
cases of hot tooth. Also, alternative anesthetic agents like 
4% prilocaine, 3% mepivacaine, 4% articaine, 0.5 M 
Mannitol (in combination with lidocaine) and long acting 
anesthetics can be used to achieve profound anesthesia 
[5]. All suggestions were directed towards enhancing 
anesthesia, further reinforcing the use of devitalizer as 
a means to control the acute pain. Future research can 
be directed towards finding alternatives to control pain 
effectively in the cases of irreversible pulpitits, where pain 
control is a challenge. Lasers and electrocautery as possible 
alternatives, can be explored for devitalizing pulpal tissues 
[28,29]. None of these methods were projected by the 
respondents as an alternative in this survey. This could be 
due to the limitations of lasers, such as high cost, technique 
sensitivity, and lack of training and updates among dental 
practitioners [28].

The limitation of this study was that dentists who 
preferred alternatives over devitalizing agents had not been 
analyzed.

Conclusion
Two hundred and fifty practitioners were surveyed, of 

which only 60.02% had knowledge about the complications 
arising from the use of devitalizers and viable alternatives. 
There is a need to increase awareness on the complications 
for pulp devitalization. The use of traditional agents with 
known complications should be regulated and further 
research should focus on developing alternatives. 
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