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✓ Extension differed 
considerably on opposing 
canal walls

✓ 5% cases extend till same level

✓ Diameter of canal at cdj was 
also highly irregular

CDJ

The endodontic line: A clinical approach
Vittorio Franco et al

The cdc junction
Ponce &Fernandez et al.



CDJ
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(Palmer et al. 1971, Seltzer 1988, Katz et al. 1991, Ricucci & Langeland 
1998).
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ISTHMUS
It may contain pulp remnants, 
necrotic tissues, and micro-
organisms and their 
byproducts

Majority :in the apical 5 mm 
of root canals

Mehrvarzfar P,et al. Evaluation of isthmus prevalence
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ISTHMUS
A- No isthmus  
b- Incomplete isthmus 
C- complete isthmus
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The significances of this procedure are the following.

1. The calculation determines how far into the canal the instruments are 
placed and worked and thus how deeply into the tooth the tissues, debris, 
metabolites, end products, and other unwanted items are removed from the 
canal.

2. It will limit the depth to which the canal filling may be placed.

3. It will affect the degree of pain and discomfort that the patient will feel 
following the appointment.

4. If calculated within correct limits, it will play an important role in 
determining the success of the treatment, and conversely, if calculated 
incorrectly may doom the treatment to failure



DIFFERENT METHODS OF 
WORKING

LENGTH DETERMINATION



Radiographic methods

Grossman formula                                                                

Ingle’s method 

Weine’s method

Kuttler’s method

• Radiographic grid

Endometric probe

Direct digital radiography

Xeroradiography

Subtraction radiography



Non radiographic methods

Electronic apex locator

Digital tactile sense

Apical periodontal sensitivity

Paper point method



Locating the  CDJ
DETERMINING 

FACTORS

SCHOOL OF THOUGHT

Less chances of under obturation





WL established





ACCORDING TO THE STUDIES 
OF KUTTLER

Average distance b/w minor & major 
diameters were

18-35yrs – 0.524 mm

35 & older age – 0.659 mm



Estimate the width of the canal(s) on the 
radiographs

place the file into the access cavity and take an 
initial radiograph.

too long or too short by more than 1 mm from the 
minor diameter(interpolation)

file reaches the major diameter(subtract 
0.5/0.67mm)



KUTTLER’S METHOD









❖ The Endometric Probe  is an endodontic instrument, 
designed specifically to help improve the accuracy and 
reliability of root canal length estimation. The probe is 
calibrated by a series of constrictions 1 mm in length which 
occur at regular 1 mm intervals along the instrument



DISCREPENCY WITH DIFFERENT RADIOGRAPHIC PROJECTIONS







DIGITAL RADIOGRAPHY

• The storage phosphor systems use a photo-stimulable phosphor plate
that stores the latent image in the phosphor
for subsequent readout by an extraoral laser scanner

The direct digital systems use a solid-state sensor such as a charge coupled 
device (CCD). These systems have a cable that connects the sensor to the 
computer and in turn to the screen monitor



HELIUM-NEON LASER



PHOTOSTIMUABLE PHOSPHOR 
PLATES



The smaller size and lack of a cord may make intraoral 

placement of phosphor plates easier than placement 

of direct sensors.

Phosphor plates are somewhat flexible.

Phosphor plates can potentially be reused hundreds of 

times

It is less expensive

Time required to scan (with bright light )

Less resolution

ADVANTAGES DISADVANTAGES



RADIOVISUOGRAPHY
RVG was Ist introduced commercially in 1987 by Mouyen et al

The Radio – conventional X ray generator with microprocessor controlled timer together 
with an intra – oral sensor composed of a rare earth in couple (CCD) through an array of optical fibers

Signal from the CCD is transmitted through a long flexible cable to the display-processing unit ‘Visio’ part of equipment .

The ‘Graphy’ part of the image consists of a digital mass storage unit connected to a thermal printer



RADIOVISUOGRAPHY

Image enhancement
Aids in diagnosis of root canals with accuracy

Edge enhancement –enchances the edges b/w the 

adjacent regions
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APEX LOCATORS



EAL + Radiographs = greater 
accuracy of working length 
control(Mc Donald 1992,Patter & Mc Donald 1996)

(ERCLMDs)





ELECTRICAL CHARGE, 
VOLTAGE AND CURRENT



RESISTANCE

• When there is a current of free electrons in a material 
the electrons occasionally collide with atoms and lose 
some energy which restrict their movement.

• Denoted by R



CAPACITOR

A structure of two conductive materials with an insulator between 
them forms an electrical device called a capacitor.

The amount of charge that a capacitor can store will determine its 
capacitance



IMPEDANCE AND ITS MEASU
REMENT

In a circuit that has both capacitors and resistors, the total amount 
of opposition to an alternating current is called impedance which 
is represented by Z.





Grossman 13th ed



• strong electrolytes
• excessive haemorrhage
• pus 
• pulp tissue





Developed by Yamaoka
The impedance ,measured at 
each frequency and the 
position of the file is 
determined from the ratio 
between these two 
impedances

Eg :root zx



✓ Dual-frequency and comparative impedance principles

✓ The electronic method employed was the “ratio method.” 

✓ Measures two impedances at two frequencies (8 and 0.4 khz) inside the 
canal

✓ Microprocessor in the device calculates the ratio of the two 
impedances.

✓ The quotient of the impedances is displayed on a liquid crystal display 
meter panel and represents the position of the instrument tip inside the 
canal

Kobayashi & Suda

A. K. EBRAHIM, R. WADACHI and H. 
SUDA



MULTIFREQUENCY 
ERCLMDS(4th generation)





Sixth  Generation Electronic Apex Locators (6th 
GEALs) 



OTHER USES FOR APEX 
LOCATORS

✓ Detect root perforations

✓ Detect simulated horizontal fractures but was unreliable when measuring simulated 
vertical fractures.

✓ Connection between the root canal and the periodontal membrane (root fracture, cracks and 
internal or external resorption) (nahmias et al. 1983, chong &pitt ford 1994).



Disadvantages of apex locator



• File is inserted  until the meter reads 0.5
• File is then advanced with a slow clockwise turn  until apex.
• Turn counterclockwise until 0.5 and measurement is read





Common problems with apex locator 

How to tackle?

1) Unstable electronic signals

2) Sharp drop of the signal at the 
apical foramen

3) Apex sign from the begining

E. Kim, S-J. Lee / Dent Clin N Am 48 (2004) 35–

54



Digital Tactile Sense
In this clinician may see an increase in resistance as file reaches the apical 2 to 3 mm.

Advantages
• Time saving

• No radiation exposure.

Disadvantages
• Does not always provide the accurate

readings
• In case of narrow canals, one may feel

increased resistance as
file approaches apical 2 to 3 mm

• In case of teeth with immature apex,
Instrument can go periapically.



Periodontal Sensitivity Test

This method is based on patient’s response to pain

But this method does not always provide the accurate readings

In cases of canal with necrotic pulp, instrument can pass beyond apical constriction 
and in case of vital or inflamed pulp, pain may occur several mm before periapex is 
crossed by the instrument.



Paper Point Measurement Method



Paper Point Measurement Method



Modern electronic apex locator has played an excellent role in 
determining the working length which indirectly has an impact on the 
treatment success. EALs has an accuracy greater compared to 
others and it can also be used at angles where radiograph won’t be 
able to be play the role.
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