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Endocator‑paradigm shift in the evaluation of 
microbial load in root canals

The primary objective of endodontic therapy is to prevent 

and treat apical periodontitis, a condition primarily 

caused by the bacteria. The correlation between bacterial 

biofilm load and the size of radiographic lesions has 

been established in both treated and untreated teeth, 

emphasizing the importance of microbial evaluation 

in endodontics.[1] A comprehensive review by Shin 

et al. highlighted the capacity of next-generation 

sequencing (NGS) technology to identify as many as 916 

bacterial species in endodontic infections.[2] The density 

of bacterial populations varies significantly across the 

different types of endodontic infections, ranging from 103 

to 108 cells per canal in primary endodontic infections, 

104–109 cells in acute apical abscesses, and 103–107 cells 

in previously treated canals with apical periodontitis. The 

mean number of microbial species ranges from 10 to 30 

but can reach up to 100 phylotypes per canal, with the 

number of species proportional to the size of the periapical 

lesion.[3]

Various techniques exist for assessing microbial phyla in 

infected root canals, including culture methods, polymerase 

chain reaction (PCR), reverse-transcriptase PCR, 16S rRNA 

gene sequencing, fluorescence in situ hybridization, 

denaturing high-performance liquid chromatography, 

denaturing gradient gel electrophoresis, NGS, DNA 

probe methods, oligonucleotide probes, checkerboard 

DNA-DNA hybridization analysis, and terminal restriction 

fragment length polymorphism.[4,5] However, these 

methods, whether culture-based or molecular, are often 

technique-sensitive, time-consuming, expensive, require 

advanced training, and necessitate complex laboratory 

equipment. As a result, they are not well-suited for 

chairside tests to confirm root canal disinfection outside 

of a research setting.

An accessible and cost-effective alternative for detecting 

and quantifying bacterial levels involves the use of 

adenosine triphosphate (ATP) to rapidly assess the 

remaining cellular debris in a root canal. ATP serves as an 

indicator of metabolic activity and is universally present 

in all living cells. Previous research has demonstrated a 

correlation between low ATP levels and negative bacterial 

cultures, indicating ATPs sensitivity in detection well below 

the threshold of bacterial culture negativity.[6-10] Recently, 

the Endocator was introduced in endodontics to provide 

a rapid evaluation of ATP levels in a root canal within 

10/15 s. The Endocator translates ATP levels into a 0–100 

Endoscore based on typical ATP levels during a root canal 

procedure. For necrotic teeth, this innovative tool can 

be employed to confirm disinfection, and for vital teeth, 

it can be used to confirm the sufficient removal of pulp 

tissue before the final three-dimensional obturation. While 

additional research is needed to ascertain the correlation 

between ATP levels and clinical outcomes, ATP testing has 

proven to be a valuable tool for confirming disinfection in 

our clinic and has enhanced the disinfection techniques 

employed by our residents.

In summary, rapid ATP testing represents a paradigm shift 

in the assessment of microbial load in root canals, offering 

a rapid, efficient, and chairside compatible method for 

confirming disinfection before obturation.

Shishir Singh, Nagesh Bolla1

Department of Conservative Dentistry and Endodontics, Terna 
Dental College, Nerul, Navi Mumbai, Maharashtra, 1Department 

of Conservative Dentistry and Endodontics, Sibar Dental College, 
Guntur, Andhra Pradesh, India

Address for correspondence: 
Dr. Shishir Singh, 

305/306, St. Annes Apartments, Off Palimala Road, Bandra, 
Navi Mumbai, Maharashtra, India.  

E-mail: drshishirs@gmail.com 

Date of submission : 05.01.2024 
Date of acceptance : 10.01.2024 

Published : 08.02.2024

REFERENCES

1.	 Ricucci	 D,	 Siqueira	 JF	 Jr.	 Biofilms	 and	 apical	 periodontitis:	 Study	 of	
prevalence	 and	 association	 with	 clinical	 and	 histopathologic	 findings.	
J	Endod	2010;36:1277‑88.

2.	 Shin	JM,	Luo	T,	Lee	KH,	Guerreiro	D,	Botero	TM,	McDonald	NJ, et al. 

Deciphering	 endodontic	 microbial	 communities	 by	 next‑generation	
sequencing.	J	Endod	2018;44:1080‑7.

3.	 Siqueira	JF	Jr.,	Rôças	IN.	Present	status	and	future	directions:	Microbiology	
of	endodontic	infections.	Int	Endod	J	2022;55	Suppl	3:512‑30.

4.	 Rolph	HJ,	Lennon	A,	Riggio	MP,	Saunders	WP,	MacKenzie	D,	Coldero	L, 
et al.	 Molecular	 identification	 of	 microorganisms	 from	 endodontic	
infections.	J	Clin	Microbiol	2001;39:3282‑9.

5.	 Mandlik	 J,	 Shah	 N,	 Sharma	 A,	 Desai	 M.	 Microbial	 identification	 in	
endodontic	 infections	 with	 an	 emphasis	 on	 molecular	 diagnostic	
methods:	A	review.	IIOAB	J	2016;7:60‑70.

6.	 Arakawa	 H,	 Karasawa	 K,	 Igarashi	 T,	 Suzuki	 S,	 Goto	 N,	 Maeda	 M.	
Detection	of	cariogenic	bacteria	genes	by	a	combination	of	allele‑specific	
polymerase	chain	reactions	and	a	novel	bioluminescent	pyrophosphate	
assay.	Anal	Biochem	2004;333:296‑302.

7.	 Schwarz	F,	Sculean	A,	Romanos	G,	Herten	M,	Horn	N,	Scherbaum	W, 
et al.	Influence	of	different	treatment	approaches	on	the	removal	of	early	
plaque	biofilms	and	the	viability	of	SAOS2	osteoblasts	grown	on	titanium	
implants.	Clin	Oral	Investig	2005;9:111‑7.

8.	 Pellegrini	P,	Sauerwein	R,	Finlayson	T,	McLeod	J,	Covell	DA	Jr.,	Maier	T, 
et al.	 Plaque	 retention	 by	 self‑ligating	 versus	 elastomeric	 orthodontic	
brackets:	 Quantitative	 comparison	 of	 oral	 bacteria	 and	 detection	
with	 adenosine	 triphosphate‑driven	 bioluminescence.	 Am	 J	 Orthod	
Dentofacial	Orthop	2009;135:426.e1‑9.

Editorial



Singh and Bolla: Endocator‑paradigm shift in the evaluation of microbial load in root canals

Journal of Conservative Dentistry and Endodontics | Volume 27 | Issue 2 | February 2024112

9.	 Sánchez	MC,	Llama‑Palacios	A,	Marín	MJ,	Figuero	E,	León	R,	Blanc	V, 
et al.	Validation	of	ATP	bioluminescence	as	a	tool	to	assess	antimicrobial	
effects	of	mouthrinses	in	an in vitro subgingival‑biofilm	model.	Med	Oral	
Patol	Oral	Cir	Bucal	2013;18:e86‑92.

10.	 Tan	KS,	Yu	VS,	Quah	SY,	Bergenholtz	G.	Rapid	method	for	the	detection	
of	root	canal	bacteria	in	endodontic	therapy.	J	Endod	2015;41:447‑50.

This is an open access journal, and articles are distributed under the terms 

of the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 

License, which allows others to remix, tweak, and build upon the work 

non‑commercially, as long as appropriate credit is given and the new 

creations are licensed under the identical terms.

Access this article online

Quick Response Code:

Website:  

https://journals.lww.com/jcde

DOI:  

10.4103/JCDE.JCDE_8_24

How to cite this article: Singh S, Bolla N. Endocator‑paradigm 

shift in the evaluation of microbial load in root canals. J Conserv 

Dent Endod 2024;27:111‑2.


