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Abstract 

Introduction: Apex Locator is a commonly used and 

reliable device for working length determination in root 

canal treatment. Scientific literature is divided on the 

effect of mobile phone radio waves on the working of 

Apex locators.1 This clinical study evaluates the effects 

of cellular electromagnetic fields on readings of different 

apex locators. 

Material and Methods: Four different types of apex 

locators were used in single and straight rooted extracted 

teeth. Six groups were made- Group 1. No Gadgets near 

Apex locators, Group 2. Mobile phone on flight mode, 

Group 3. Mobile phone without calling but wifi and 

Bluetooth enabled Group 4.  

Mobile phone on calling mode with wifi and Bluetooth 

disabled, Group 5. Fit bit Versa Smart watch near Apex 

locators during calls, and Group 6. WIFI routers near 

apex locators Five readouts of each group with each 

apex locator were recorded. The data was compiled and 

statistically analyzed. It was observed that only group 4- 

mobile phone on calling mode with Wifi enabled and 

Bluetooth disabled fluctuates the readings of apex 

locators. The fluctuation was maximum when the 

Woodpecker apex locator was used and bare minimum 

with Root ZX. 

Conclusion: Mobile phones in calling mode do hamper 

the working of Apex locator readings.  

Clinical Relevance: During the treatment procedure, no 

mobile should be permitted in the vicinity or should be 

in flight mode to prevent any changes in readouts and 

functioning of apex locators. 

Keywords: Apex locator, wi fi, Bluetooth, smart watch 

Introduction 

An electronic apex locator is an electronic device used in 

endodontics to determine the position of the apical 

foramen and thus determine the length of the root canal 
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space. Electronic apex locators reduce the number of 

radiographs required and assist where radiographic 

methods create difficulty in the determination of 

working length4. Cell phones have become an inevitable 

part of our lives and we always keep them nearby even 

in clinics also. Cell phones release electromagnetic 

interference, which might disturb electronic working 

length measurements. In clinics either Doctor, patient or 

assistant may have their cellphone nearby during 

treatment. Scientific literature is divided on the effect of 

mobile phones radio waves on the working of Apex 

locators.2,3 

Aim 

This clinical study is conducted to evaluate the effects of 

cellular electromagnetic fields on readings of different 

electronic apex locators (EAL). 

Material and Methods 

Four different types of apex locators were used in single 

and straight rooted extracted teeth- Woodpex-I of 

Woodpecker, Root ZX of DENTSPLY Sirona, iPEX of 

NSK, and DPEX III of Woodpecker. Six groups were 

made as Group 1. No Gadgets near Apex locators, 

Group 2. Mobile phone on flight mode, Group 3. A 

mobile phone without calling but wifi and Bluetooth 

enabled, Group 4. Mobile phone on calling mode with 

wifi and Bluetooth disabled, Group 5. Fit bit Versa 

Smart watch near Apex locators during calling and 

Group 6. WIFI routers near apex locators. 

Plastic transparent glass filled with 0.9 % NaCl solution 

was used and covered with a wax sheath to hold 

extracted tooth in place. Root canal opened single-rooted 

extracted tooth after removing pulp remnants and 

prepared up to 15 no k-file and irrigated with 2.5% 

NaOCl was then inserted up to 2/3rd root into 0.9% NaCl 

solution. The file with previously calculated length was 

inserted into the tooth and a file clip of EAL was 

attached to it. To complete the circuit, a lip clip was 

attached to the glass with partially dipped into the 0.9% 

NaCl solution5. File adjusted and stopper fixed at the 

reference point until 0 reading on EAL was displayed 

Distance from base of the stopper to file tip measured 

with the help endo block. Ten readouts of each group 

with each apex locator were recorded. 

Figure 1: 

 

Result 

It was observed that only group 4- mobile phone on 

calling mode with Wifi enabled and Bluetooth disabled 

nearby EAL fluctuates the readings of apex locators. The 

fluctuation was maximum when Woodpex-I 

Woodpecker apex locator. Bare minimum with DPEX 

III Woodpecker. Readings of rest two apex locators were 

not affected. The fluctuation was not always 

reproducible and was not fixed to a certain reading only. 

Mean Values-  

Graph 1: 
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Graph 2: 

 

Graph 3: 

 

Graph 4: 

 

Graph 5: 

 

Table 1: 

Discussion 

An electronic apex locator is an electronic device used in 

endodontics to determine the position of the apical 

foramen and thus determine the length of the root canal 

space. The apex of the root has a specific resistance to 

electrical current, and this is measured using a pair of 

electrodes typically hooked into the lip and attached to 

an endodontic file. The electronic principle is relatively 

Groups Woodpex-I DPEX III Woodpecker iPEX-NSK Root ZX 

1. No Gadgets near Apex 

locators 

21.5,21.5,21.5,21.0,21.5, 

21.5,21.5,21.5,21.5,21.0 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

2. Mobile phone on flight 

mode 

21.0,21.5,21.5,21.5,21.5, 

21.5,21.5,21.5,21.5,21.5, 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

3. Mobile phone without 

calling but wifi and Bluetooth 

enabled 

21.5,21.5,22.0,21.5,21.5, 

21.5,21.5,21.5,21.0,21.5, 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.0,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

4. Mobile phone on calling 

mode with wifi and Bluetooth 

disabled 

17.5,20.0,21.5,21.5,23.5, 

22.0,21.5,24.0,21.5,21.5 

22.5,23.0,21.5,22.5,22.5, 

23.5,22.5,22.5,22.5,22.5 

22.5,23.0,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

5. Fit bit Versa Smart watch 

near Apex locators during 

calling 

21.5,21.5,21.5,21.5,21.5, 

21.5,21.5,21.5,21.0,21.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

6. WIFI routers near apex 

locators 

21.5,21.0,21.5,21.5,21.5, 

21.5,21.5,21.5,21.5,21.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 

22.5,22.5,22.5,22.5,22.5, 

22.5,22.5,22.5,22.5,22.5 
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simple and is based on electrical resistance; when a 

circuit is complete (tissue is contacted by the tip of the 

file), resistance decreases markedly and current suddenly 

begins to flow. According to the device, this event is 

signaled by a beep, a buzz, a flashing light, digital 

readouts, or a pointer on a dial. Cell phones have 

become an inevitable part of our life globally. T. 

Buczkowski et al, proved that GSM mobile phone 

electromagnetic radiation influences the ECG recordings 

and that the distance between two electronic devices is a 

parameter that can influence EMI6. Cell phones radiation 

interferes with the working length determination of 

electronic apex locators when placed next to it.7 Mobile 

phones communicate by transmitting radiofrequency 

waves. Radiofrequency waves are electromagnetic 

fields. These radiofrequency waves can generate an 

Electromagnetic interference (EMI), also called radio-

frequency interference (RFI), affecting the conduction 

circuit established by the electronic apex locator. This 

disturbance may degrade the performance of the circuit 

or even stop it from functioning. Wave emission is 

intense during the calling mode that can generate 

electromagnetic interference. In a study Nishanthine, C., 

et al. found that electromagnetic radiation from 

smartphones, especially during active communication, 

can interfere with EAL readings, suggesting that devices 

should be kept at a distance during procedures.8 

Conclusion 

Mobile phones in calling mode do hamper the working 

of Apex locator readings. During the treatment 

procedure, no mobile should be permitted in the vicinity 

or should be in flight mode to prevent any changes in 

readouts and functioning of apex locators. 
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