


IIUM Homecoming Workshop 
28-29 January 2023 

Dentsply Sirona @ The Grand 
 

Day 1 

28 January 2023 

Time   Speaker 

8.30 am – 9.00 am Registration 
Breakfast 

  

9.00 am – 10.00 am Lecture I Diagnosis 
Principles of root canal 
preparation 
Introduction to NiTi 
Straight line access 
preparation 

Dr Imran Zainal 
Abidin 
 

10.00 am – 11.00 
pm 

Lecture II Working length 
1. Technique 
2. Outcome 

Importance of Glide Path 
Root canal preparation 
with Pro Taper Gold 

Dr Dinie Qurratuaini 
 

11.00 am - 12.00 pm Lecture III Disinfection 
1. Principles & 

objectives 
2. NaOCl vs others 
3. Delivery of 

disinfecting material 
-tip and safety 
measures 

4. Final irrigation 
protocol 

5. Activation 
Obturation 

1. Principles & 
objective 

2. Techniques 
3. Sealer 
4. Troubleshooting 

Dr Haikal Halil 

12.00 pm – 2.00 pm Lunch    

2.00 pm – 5.00 pm Hands-on  Protaper Gold Dr Haikal Halil 
Dr Imran 
Dr Dinie 
Dr Dara 

5.00 pm Refreshment 
and disperse 

  

 
 



 
 
 
 
Day 2 

29 January 2023 

Time   Speaker 

8.30 am – 9.00 am Registration 
Breakfast 

  

9.00 am – 10.30 am Lecture I 1. Direct vs 
Indirect 
Restoration 

2. Partial vs 
Full coverage 
crown 

Dr Rostam 

10.30 am – 12.00 
pm 

Lecture II 1. Adhesive 
system 

2. Matrixing 
3. Posterior 

composite 

Dr Syuwari 

12.00 pm - 2.00 pm Lunch   

2.00 pm – 5.00 pm Hands-on  Posterior Composite 
Restoration using 
Neo Spectra 

Dr Syuwari 
Dr Rostam 
Dr Haikal 
Dr Dara 

5.00 pm Refreshment and 
disperse 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Working Length
Root Canal Preparation

Dr Dinie Qurratuaini



Anatomy

1. Anatomical apex (radiographic 
apex) 

2. Apical foramen (major foramen) 

3. Apical constriction (minor foramen)

1

2

3



Anatomy

Distance between 1 and 2:

• The apical foramen deviates
from the apex in 50-98% of the
teeth.

• This deviation averages 0.3 to
0.6 mm but could be as much
as 3 mm.

1

2

Kuttler, Y. (1955). Microscopic investigation of root apexes. The Journal of the American 
Dental Association, 50(5), 544-552.



Anatomy

Distance between 2 and 3:

• 0.5 mm in 18-25 y old, and 0.7
in 55+ y old.
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Kuttler, Y. (1955). Microscopic investigation of root apexes. The Journal of the American 
Dental Association, 50(5), 544-552.



Anatomy

Distance between 1 and 3:

• 0.89 mm with a range of 0.1
to 2.7 mm.

DUMMER, P. M., McGINN, J. H., & REES, D. G. (1984). The position and topography of 
the apical canal constriction and apical foramen. International Endodontic Journal, 17(4), 

192-198.
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Scandinavian vs North American concepts

concept of preparation is to leave it 

‘short’
shaping of the canal to the

‘radiographic apex terminus’.



Apical limit

Kuttler et al. (1955) 

• Identified a smaller diameter or ‘apical constriction’
as the point where the canal preparation should end
& where the deposition of calcified tissue is most
desirable

• Periapical radiolucency with radiographic signs of
apical resorption: the preparation should be
shortened by an additional 0.5 mm from the
radiographic apex

Kuttler, Y. (1955). Microscopic investigation of root apexes. The Journal of the American Dental Association, 50(5), 544-552.



CDJ is located at different levels on

opposite sides of the root canal

wall, and does not coincide with the

apical constriction

The choice of the apical constriction

as limit of the procedure appears

reasonable regardless of the type of

tissue contacted by the instrument

(dentine, cementum or CDJ)

Kuttler, Y. (1955). Microscopic investigation of root apexes. The Journal of the American Dental Association, 50(5), 544-552.



An instrument inserted at the

radiographic apex is already beyond

the root canal limits, in the adjacent

periodontal ligament

The decision to limit the procedure

inside the canal near the

constriction does not interfere with

the tissue contained in the apical

ramifications.

Kuttler, Y. (1955). Microscopic investigation of root apexes. The Journal of the American Dental Association, 50(5), 544-552.



DUMMER, P. M., McGINN, J. H., & REES, D. G. (1984). The position and topography of the apical canal constriction and apical 
foramen. International Endodontic Journal, 17(4), 192-198



Working Length

Working 
Length

Radiographic 
method

Grossmann 
formula

Ingles 
method

Weine's
method

Non-
radiographic 

method

Electronic 
apex locator

Paper point
Digital 
tactile

Apical 
periodontal 
sensitivity



Radiographs

Advantages

• Assess the tooth anatomy

• Assess the degree of root curvature

• Can see relationship between 
adjacent teeth & anatomic structures

Disadvantages

• Varies with different observers

• Superimposition of anatomic structures

• 2D view of a 3D object

• Radiation exposure

• Cannot interpret if apical foramen has 
buccal or lingual exit

• Limited accuracy



Reliability of 
Radiographic 

WL

When radiographic working length in vitro was 
set to be 0.5 – 2.0 mm short of the apex: 

• 25% of the time the file was beyond the 
apical foramen. 

• 51% of premolars and 22 % of molars were 
beyond the apical foramen. 

• 66% of files were longer than a point 0.5 
mm shorter than the apical foramen. 

ElAyouti, A., Weiger, R., & Löst, C. (2001). Frequency of 
overinstrumentation with an acceptable radiographic working 

length. Journal of Endodontics, 27(1), 49-52.



Anatomical evidence

It is not possible to recognize radiographically if the
apical foramen ends on the buccal or lingual aspect
of the root

• Over instrumentation is a common and unnoticed

• Can appear as short radiographically were in fact
obturated beyond the foramen – failure of the treatment

• Ricucci et al. (1991) – apicectomies and successive
histological sections demonstrated that the obturation
material protruded into the PDL several mm on the buccal
aspect



Electronic Apex Locator (EAL)

• An electronic apex locator is an electronic device used to determine 
the position of the apical foramen, which determines the length of 
the root canal space.



How does it work?

When the tip of an endodontic
instrument had reached the
periodontal membrane through the
‘apical foramen’, the electrical
resistance between the instrument
and the oral mucous membrane was a
constant value.

(Sunada, 1962)



Evolution of apex locator
• 4th and 5th generation EAL uses alternating current.



Tips & Tricks











Success rate – radiographic level of the 
endodontic obturation

Sjogren et al. (1990)

• Roots with necrotic pulps and periapical lesions:

• The best prognosis obtained when the obturation
within 2 mm of the apex (94%)

• Prognosis decreased to 76% if the obturation
beyond the apex

• Success rate of 50% in cases with excess root
filling during retreatment of previously filled
roots





•Vital pulp: the best success rate has 
been reported when the procedures 
terminated 2 to 3 mm short of the 
radiographic apex 

•Necrotic pulp: better success was 
achieved when the procedures 
terminated at or within 2 mm of the 
radiographic apex (0 to 2 mm) 

Wu et al. 2000

Wu, M. K., Wesselink, P. R., & Walton, R. E. (2000). Apical terminus location of root canal treatment procedures. Oral Surgery, 

Oral Medicine, Oral Pathology, Oral Radiology, and Endodontology, 89(1), 99-103.

Vital vs non-vital tooth

With an irreversible pulpitis (vital 
pulp), bacteria (if present) are 
usually limited to the chamber. 

In pulpal necrosis, bacteria and 
their byproducts, as well as 
infected dentinal debris may 
remain in the most apical 
portion of the canal



• The best prognosis for root canal treatment is: adequate instrumentation and 
homogeneous obturation to the apical constriction.

• The worst prognosis for root canal treatment is: instrumentation and filling 
beyond the apical constriction.

• The second worst prognosis is: obturation more than 2 mm short of the apical 
constriction, combined with poor instrumentation and obturation.

Ricucci, D. (1998). Apical limit of root canal instrumentation and obturation, part 1. Literature review. International Endodontic Journal, 31(6), 384-393.



Glide Path Management & Root 
Canal Preparation



Glide Path Management

To fully negotiate, catheterize, and manually secure any given 
canal to its terminus. 

A size 10 stainless steel (SS) hand f ile is typically selected to 
anatomically follow  either a part ial length or the full length of 
any given canal. 

Further expand this pathway so that the terminus of any given 
canal is confirmed to be equivalent to at least 0.15 mm. 



The size 15 f ile is 50% larger in diameter at D0 than the size 10 f ile. Because of this 

large D0 discrepancy, many part ially or fully negotiated canals become iatrogenically

blocked, ledged, perforated, or apically transported w hen using a size 15 SS hand f ile. 



A signif icantly more f lexible, dedicated NiTi glide path f ile has been show n that certain 

mechanical glide path f iles more predictably follow  a previously secured canal compared to 

utilizing a manual size 15 SS hand f ile
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Thank you!


