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ABSTRACT: 
Background: The removal of all pulp tissue, necrotic material and microorganisms from the root canal is essential for 
endodontic success. The present study was conducted to assess accuracy of electronic apex locator in the presence of 

different irrigating solutions. Materials & Methods: 60 extracted, single rooted human teeth were decoronated at CEJ. 
Working length was determined. Samples were divided into three groups. Group I used normal saline 0.9%, group II used 
0.2% chlorhexidine and group III used 2.5% Na OCl. The electronically measured Working length (EL) was compared with 
the actual canal (AL) length. Results: Group I used normal saline 0.9%, group II used 0.2% chlorhexidine and group III 
used 2.5% Na OCl. Each group had 20 samples. The mean actual length determined in group I was 21.520 mm, in group II 
was 20.310 mm and in group III was 22.040 mm. The mean electronic length determined in group I was 21.430 mm, in 
group II was 20.280 mm and in group III was 21.090 mm. The maximum difference was observed in group III, followed by 
group I and group II. The difference was significant (P< 0.05). Conclusion: Within 0.5 mm of AL, the EL measurement 

accuracy of Root ZX was consistently high when with 0.2% chlorhexidine followed by normal saline, and 2.5% sodium 
hypochlorite. 
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INTRODUCTION 

The removal of all pulp tissue, necrotic material and 
microorganisms from the root canal is essential for 

endodontic success.1 On the other hand, 

determination of an accurate working length is also a 

critical step in endodontic therapy. Therefore, proper 

instrumentation upto the apical constriction or also 

called as the cemento-dentinal junction as seen earlier 

is also one of the vital factor for a good prognosis.2 

Failure to accurately determine and maintain working 

length (WL) may result in length being too long 

leading to apical perforation, overfilling or 

overextension and increased post-operative pain with 
prolonged healing period and a lower success rate.3 A 

WL too short of the apical constriction can lead to 

incomplete cleaning and underfilling causing 

persistent discomfort, and continued peri-radicular 

infection. Electronic apex locators have been used 

clinically for over 30 years as an aid in deciding 

where canal preparation and obturation should 
terminate.4 Suzuki in 1942 first studied the flow of 

current through teeth. He found that a constant 

electric resistance was obtained between an electrode 

attached to a root canal instrument and one applied to 

the oral mucous membrane.5 The present study was 

conducted to assess accuracy of electronic apex 

locator in the presence of different irrigating 

solutions. 

 

MATERIALS & METHODS 

The present study comprised of 60 extracted, single 
rooted human teeth. The study protocol was approved 

from the institutional ethical committee. Teeth were 

decoronated at CEJ. Working length was determined 

using no.10 K file which was inserted into the canal 

of each tooth and IOPAR was taken. Samples were 

Journal of Advanced Medical and Dental Sciences Research 
@Society of Scientific Research and Studies         NLM ID: 101716117 

Journal home page: www.jamdsr.com      doi: 10.21276/jamdsr     Indian Citation Index (ICI)      Index Copernicus value = 100  

 

 

 

 

 (e) ISSN Online: 2321-9599;                                  (p) ISSN Print: 2348-6805 

about:blank


Showkat MA et al. 

50 

Journal of Advanced Medical and Dental Sciences Research |Vol. 11|Issue 10| October 2023 

divided into three groups. Group I used normal saline 

0.9%, group II used 0.2% chlorhexidine and group III 

used 2.5% Na OCl. The electronically measured 

Working length (EL) was compared with the actual 

canal (AL) length measured conventionally and 
scores were attributed to the resulting values as score 

0- working length (WL) equal to gold standard, score 

1- working length (WL) from 0.5 to 1 mm shorter 

than gold standard, score 2- working length (WL) > 1 

mm shorter than gold standard, and score 3- working 

length (WL) exceeds gold standard. Results were 

tabulated and subjected to statistical analysis. P value 
less than 0.05 was considered significant. 

 

RESULTS

Table: I Distribution of teeth 

Groups Group I Group II Group III 

Irrigating solution 0.9% normal saline 0.2% chlorhexidine 2.5% Na OCl 

Number 20 20 20 

Table I shows that group I used normal saline 0.9%, group II used 0.2% chlorhexidine and group III used 2.5% 

Na OCl. Each group had 20 samples. 

 

Table: II Difference in AWL and EWL 

Groups Actual length Electronic length root ZX Difference P value 

Group I 21.520 21.430 0.09 0.05 

Group II 20.310 20.280 0.02 

Group III 22.040 21.090 0.95 

Table II, graph I shows that the mean actual length determined in group I was 21.520 mm, in group II was 

20.310 mm and in group III was 22.040 mm. The mean electronic length determined in group I was 21.430 mm, 

in group II was 20.280 mm and in group III was 21.090 mm. The maximum difference was observed in group 

III, followed by group I and group II. The difference was significant (P< 0.05). 

 

Graph: I Difference in AWL and EWL 

 
 

DISCUSSION 

The apical constriction (AC) is suggested as the end-

point of root canal treatment. This anatomical 

landmark is where pulpal and periodontal tissues 

reach together and are identified as minor apical 

foramen. It is generally accepted to be located at 0.5-

1 mm coronal to the radiographic apex. AC might be 

located on one side of root at a distance up to 3 mm 

from the anatomical apex. Moreover, the position and 

topography of minor foramen varies between teeth, 

making it difficult to determine clinically.6 The 

limitations of radiographs were intended to be 
addressed by the design of electronic foramen 

locators, or EFLs.  The initial devices used a constant 

value of 6.5 k7 to calculate the electrical resistance 

between the oral mucosa and the periodontal ligament 

in order to determine WL.7 The first EFLs were 

impacted by different root canal irrigation solutions 

and did not show enough accuracy to measure the 

WL. This issue has been resolved in later EFLs, 

which can now measure the canal length when 

electrolytes are present. Regardless of the electrolyte 

type, the Root ZX requires no calibration and 

measures the impedance ratio of two different 

frequencies (0.4 and 8 kHz) to determine the tip of 

the file in the canal. The development of EAL has 

helped in making the assessment of working length 

more accurate and predictable.8,9 The present study 

was conducted to assess accuracy of electronic apex 

locator in the presence of different irrigating 
solutions. We found that group I used normal saline 

0.9%, group II used 0.2% chlorhexidine and group III 

used 2.5% Na OCl. Each group had 20 samples. 

Khattak et al10 assessed the accuracy of Root ZX in 

determining working length in presence of normal 

saline, 0.2% chlorhexidine and 2.5% of sodium 
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hypochlorite. Sixty extracted, single rooted, single 

canal human teeth were used. Teeth were decoronated 

at CEJ and actual canal length determined. Then 

working length measurements were obtained with 

Root ZX in presence of normal saline 0.9%, 0.2% 
chlorhexidine and 2.5% Na OCl. The working length 

obtained with Root ZX were compared with actual 

canal length and subjected to statistical analysis. No 

statistical significant difference was found between 

actual canal length and Root ZX measurements in 

presence of normal saline and 0.2% chlorhexidine. 

Highly statistical difference was found between actual 

canal length and Root ZX measurements in presence 

of 2.5% of Na OCl, however all the measurements 

were within the clinically acceptable range of 

±0.5mm. We observed that the mean actual length 

determined in group I was 21.520 mm, in group II 
was 20.310 mm and in group III was 22.040 mm. The 

mean electronic length determined in group I was 

21.430 mm, in group II was 20.280 mm and in group 

III was 21.090 mm. The maximum difference was 

observed in group III, followed by group I and group 

II. Saatchi et al11 in their study, 110 extracted 

mandibular molars were selected. Access cavity was 

prepared and coronal enlargement of mesiobuccal 

canal was performed. A #10 Flexofile was inserted 

into the mesiobuccal canal, and a radiography was 

taken to measure the degree of curvature by 
Schneider's method. The accuracy of Root ZX within 

±0.1 mm and ±0.5 mm was 38.2% and 94.6%, 

respectively. There was no correlation between the 

distance from the EWL to the AWL and the degree of 

root canal curvature. Santosh et al12 divided 60 

samples into three groups of mild (<20o), moderate 

(20-36º) and severe curvature (>36o). After enlarging 

the orifice, the actual canal length was determined by 

introducing a file until the tip emerged through the 

major foramen when observed under 20X 

magnification. The teeth were embedded in an 

alginate model and the Root ZX was used to 
determine the electronic length. The difference in 

measurement of Actual and Electronic working length 

was statistically significant between group 1 and 2 (P 

< 0.05) as well as between group 1 and group 3 (P < 

0.05) with group 1 showing the lowest difference. 

 

 

 

CONCLUSION 

Within 0.5 mm of AL, the EL measurement accuracy 

of Root ZX was consistently high when with 0.2% 

chlorhexidine followed by normal saline, and 2.5% 

sodium hypochlorite. 
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