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The primary goals of endodontic treatment 
are straightforward: to debride and 
disinfect the root canal space to the 
greatest possible extent, and then seal the 
canals as effectively as possible. 

The primary goals of restorative treatment 
are to restore teeth to function and 
comfort and in some cases, aesthetics. 
Once again, the materials and techniques 
change, but not the ultimate goals of 
treatment. 
Data from 5O US states of the US on more 
than 1.4 million endodontic procedures 
delivered with 8-year follow—up shows 
how highly effective endodontic treatment 
is! 
Survival of teeth was found to be 96%! 
Prevention of reinfection through the oral 
cavity is a critical factor for endodontic 
treatment outcome. There are a number of 
studies which provide evidence for the 
importance of tight seal on endodontic 
treatment outcome. 
There are several important considerations 
to take into account when planning RCT. 
Each of these play a critical role in the 
overall success of the procedure. 

• Access Cavity —
• Preservation of Tooth Structure —
• Coronal Interim Restoration —
• Shaping —
• lrrigation / Dressings —
• Obturation —
• Restoration —
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If an incorrect assessment is made, then 
improper management may result. This 
could include performing endodontic 
treatment when it is not needed or 
providing no treatment or some other 
therapy when root canal treatment is truly 
indicated. 
 

 
 
It is not an uncommon practice to miss a 
canal while carrying out endodontic 
treatment especially in molar teeth where 
the ‘one root = one canal’ formula is 
frequently incorrect. A less—than—
adequate access opening makes it difficult 
for the clinician to locate canals. The 
inability to treat ALL the canals is one of 
the leading causes of endodontic failures. 
The bacteria that remain in these canals 
lead to the persistence of symptoms. 
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The quotation in the image above is from 
John lngle‘s textbook Endodontics. In full it 
reads: “The goal of hand and rotary 
instrumentation and irrigation is to remove 
all necrotic and vital organic tissue, as well 
as some hard tissue including dentin chips 
created by instrumentation, from the root 
canal system and give the canal system a 
shape that facilitates optimal irrigation. 
Debridement and placement of local 
medlcaments, and permanent root filling. 
From a biological point of view, the goal of 
instrumentation and irrigation is to remove 
and eradicate the microorganisms residing 
in the necrotic root canal system. 
Furthermore, the goal is to neutralize any 
residual antigenic material remaining in the 
canal after instrumentation and irrigation.” 
 

 
 
Research shows, regardless of the file 
system being used, up to 35% of the canal 
walls remain untouched by instruments. 
The root canal system must be thoroughly 
disinfected with irrigating solutions in 
order to achieve a successful outcome. 
The impact of not being thorough during 
the irrigation steps can be a negative one 
which can and will probably lead to case 
failures. 
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If the canal space is left empty between 
appointments, the remaining bacteria can 
multiply to nearly the original levels. 
 

 
 
A well-shaped and cleaned canal system 
should create the best possible stage for 
the body’s immune system to encourage 
healing. The space should be filled as 
completely as possible in order to limit the 
entrance of nutrients or oral 
microorganisms. While no established 
techniques for root canal filling create a 
perfect coronal, lateral and apical seal, 
many techniques offer high potential for 
success. 
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On top of the considerations which need 
to be taken around the basic endodontic 
procedure, several major factors around 
the restoration of the crown will determine 
the overall treatment outcome. The 
potential ingress of microbes into the canal 
system will compromise the outcome of 
endodontic treatment. Therefore, as was 
found by Trope, the overall success rate of 
endo will fall substantially if the restoration 
is delayed or poor. 
 

 
 
In a study by Dammaschke et al, the 
authors concluded that cavities with up to 
three surfaces may well be successfully 
restored adhesively with composite filling 
material. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



                        Introduction 
 

  
Entire Contents Copyright Dentsply Sirona 2017                  
R2CIHO072017  

 

 
 
Endodontically treated teeth restored with 
fiber posts were less prone to fracture than 
teeth restored with metal post. If teeth 
restored using a fiber post do fracture - 
the results of this study suggest — that the 
fracture will be minor enough to allow an 
additional attempt to repair the tooth. 
 

 
 
The icons represent key steps in 
endodontic and restorative treatment. 
The sequence is shown from left to right. 
From the time when a patient presents 
with a tooth which is diagnosed as needing 
RCT, right through the final finishing of the 
direct or indirect restoration. 
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The standard diagnostic framework in use 
today is the SOAP format.  
 

 
 
Subjective information is the patient’s chief 
complaint and a history.  
Objective Findings are observed 
conditions in the area and the results of 
clinical testing.  
Assessment is the diagnosis made, and 
Plan of treatment can only happen after 
the other steps have been completed. 
 
The clinical exam should always include 
documentation of everything of relevance 
(remembering however that seemingly 
irrelevant findings may prove to be the 
most significant in the long run. This is why 
insurance carriers insist on documenting 
everything.).  
During the visual examination, the clinician 
is looking for areas of swelling, asymmetry, 
discoloration, and anything else that 
appears to not be Within Normal Limits 
(WNL).  
Palpation is performed to detect periapical 
inflammation that has spread to the 
surface mucosa and may indicate an 
underlying endodontic problem. 
Periodontal probing is mandatory and 
some locations even require it’s use. It is 
critically important and should not be 
overlooked!  
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When exposing radiographs, whether 
digital or film, some form of positioning 
device is indicated if it is at all possible to 
use one.  
 

 
The radiographic angulations are much 
more reproducible and diagnostic for 
endodontic purposes when compared to 
the bisecting angle technique. 
 
Technology has improved with digital 
sensors in the last few years.  
Some of the advantages of newer digital 
sensors include the following: 
  

• Different sizes of sensors for 
different patients.  

• Digitally resizing images aids during 
diagnosis. 

• Tougher plastic bodies hold up 
better in day-to-day use 

• Sensors with rounded corners and 
edges are more comfortable for the 
patient. 

 

 
 
Use of CBCT imagery for endodontic 
diagnosis is growing. It can be useful when 
there is unusual periapical pathology, 
complex anatomy, trauma or potential root 
fractures.  
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The ability to interpret CBCT information is 
often a function of the software being 
used.  
 

 
 
3D Endo software was specifically 
developed to provide new views that can 
be particularly helpful for endodontic 
diagnosis and treatment planning.    
 
There are three categories of assessment 
that must be designated. Pulpal diagnosis 
and periradicular (periapical) status are the 
expected. The clinician must also rule out 
or rule in non-endodontic factors. 
 
Treatment planning is generally 
straightforward once the correct diagnosis 
has been made. There are three 
possibilities when it concerns the endo: 
Endodontic therapy (to be done in almost 
all cases if the tooth is restorable) 
Extraction (if the tooth is not predictably 
restorable) 
Referral (if the case is challenging) 
At the same time, consideration should be 
given to the restoration of the tooth. Either 
a direct restoration (Class Two) or in-direct 
restoration where a core and post are 
placed with the intention of placing an 
eventual crown should be part of the plan. 
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Once you have made your diagnosis and 
determined RCT is the treatment you can 
plan your access. 
 

 
 
A few critical points for access must be 
considered when planning the case.  
Understanding the depth of the pulp 
chamber is critical to avoid iatrogenic 
issues. 
The clinician must determine the best 
approach which will allow entrance into all 
the orifices.  
The access cavity must provide for good 
visibility to each of the orifices  
Flaring and flattening of the chamber walls 
is helpful in creating a good reservoir for 
irrigating solutions.  
Finally, and most importantly, the access 
chamber must be sufficiently large to allow 
for straight-line entrance of instruments 
into the canals. 
 

 
 
A number of factors must be considered 
when planning for the eventual restoration 
of the endodontically treated tooth. 
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For many patients the primary issue will be 
the cost. Financial considerations should 
be discussed honestly and completely with 
the patient.  The risk factors associated 
with some restorative options must be fully 
understood as well. It should be noted that 
some research suggests that up to 85% of 
endodontic failures are tied directly to the 
failure to get full cuspal coverage.  
 
It should also be noted that time 
management is another reason often used 
to avoid an indirect restoration.  
 
Patient compliance must be considered 
when there is a likelihood that the patient 
may not return for additional restorative 
work.  
 
When planning the case treatment, 
consideration must be given to the vitality 
of the tooth relative to its restorability.  
 
Another decision point for the clinician will 
be around whether the case will be treated 
in one visit or two. 
 
 

 
The proper treatment plan includes taking 
into account the eventual restoration 
based in part on the remaining tooth 
structure. 
 
Post placement should also be determined 
on a case-by-case basis. The need for a 
post can impact the method of obturation 
to be employed.  
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In endodontic files, there are a number for 
factors which play an important role in the 
performance (effectiveness & safety) of a 
given file.  
These include: 

• Design of the tip 
• Shape of the cross-section 
• Type of the lands 
• Instrument taper 
• Pitch of the flutes 

 
One other major factor is the composition 
of the metal used in the manufacturing of 
the instruments.  
 
For years, most endodontic instruments 
were made from stainless steel. In the late 
1950s and early 1960s nickel and titanium 
were combined into an alloy which was 
called Nitinol. NiTi as it has come to be 
called was invented by navel scientists 
looking for a material that was intended 
originally as a bomb casing. The material 
showed promise in other areas due to its 
flexibility and strength. But it would not be 
until the 1980’s when researchers began to 
look at it for endodontic files. The first 
widely adopted NiTi files were the ProFile 
instruments. These were introduced in the 
1990s.  

 
 
Pictured here on the left are the original 
ProFile Series 29 instruments as they 
looked when introduced in the 1990s. On 
the right are the WaveOne Gold 
instruments. 
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Recent research and development has led 
to the introduction of effective 
reciprocating files. Physically, these are 
similar to other NiTi instruments but their 
application is a unique characteristic that 
warrants further discussion.  
 
Nickel titanium (NiTi) is a shape memory 
alloy also commonly referred to by the 
name, Nitinol. The material, if deformed 
while cool, returns to its undeformed shape 
when warmed.  

 
 
 
In the last few years, standard NiTi has 
been further transformed through 
additional treatments. Proprietary 
processing via the application of exact 
levels of heat over very specific periods 
conditions the metal. This processing 
leaves a thin oxide layer on the NiTi which 
gives it a gold or blue color depending 
upon the heat/time variables.   
While NiTi is strong and flexible it still 
wears out.  There are several factors that 
contribute to the length of a NiTi 
instrument’s useful life. These include: 

• Cyclic Fatigue 
• Torsional Resistance 
• Cutting Efficiency 
• Corrosion  
• Sterilization 
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There are a number of rules which apply 
regardless of the NiTi instrumentation 
system being used.  
These include: 

• Creating straight line access 
• Create and maintain a glide path 

and patency 
• Use abundant, effective irrigants 
• Using a light touch 
• Limiting the amount of time any 

instrument is engaging the canal 
walls. 

• Clean and inspect the file after each 
pass 

 

 
A good rule is to never leave any 
instrument in the canal longer than 10 
seconds… no matter how well it is 
progressing. In place of keeping time, 
another good technique is to limit the time 
an instrument is engaged in the canal by 
limiting the number of “pecks” or insertions 
to just three per pass. Each “peck” is a 
gentle movement coronally and only 
engages a millimeter or two before 
backing up a few millimeters. This motion 
technique generally provides a good level 
of efficiency while still being safe. 
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If the canal space is left empty between 
appointments, the remaining bacteria can 
multiply to nearly the original levels. 
 

 
A well-shaped and cleaned canal system 
should create the best possible stage for 
the body’s immune system to encourage 
healing. The space should be filled as 
completely as possible in order to limit the 
entrance of nutrients or oral 
microorganisms. While no established 
techniques for root canal filling create a 
perfect coronal, lateral and apical seal, 
many techniques offer high potential for 
success.  
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A glide path is generally considered a 
smooth radicular passage from the canal 
orifice down to the apex of the root canal. 
This is achieved when the file creating it 
can enter from the orifice and follow the 
smooth canal walls uninterrupted to the 
terminus. This confirms that there is a 
pathway for rotary instruments to 
passively follow in the canal.  
 
When determining canal shape and 
working length measurements the hand file 
is still an important player. Curved hand 
files and kinked hand files each have a 
usefulness in certain situations. When there 
is a suspicion of a tight apical curvature, a 
carefully manipulated hand file can yield 
important insights into the anatomy being 
faced. 
 

 
The file on the top of the image above has 
been kinked. There are basically two 
straight sections (the primary shaft 
attached to the handle and the apical 
segment) and there is a small bend, or 
kink, in the shaft. Files kinked like this have 
limited usefulness and usually result after 
attempts to pre-curve a file using the 
fingers alone.  
The file on the bottom has been pre-
curved anatomically using a bending 
instrument. There is a continuous smooth 
curvature extending from the shaft of the 
instrument through to the tip. This 
instrument is pre-curved properly and 
allows the instrument to work while 
minimizing the likelihood of canal 
transportation. 
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The initial canal space does not have 
smooth walls. Creation of the glide path is 
necessary to allow larger shaping files a 
smoother track as they progress into the 
canal. The WaveOne Gold Glider reduces 
the irregularities as it makes its way. In this 
slide, the dashed lines in the second and 
third show the desired, smooth glide path. 
The fourth image shows the now-smooth 
glide path and the dashed lines indicate 
the original canal.  
 

 
The WaveOne Gold Glider has the 
following specifications: 
 

• Semi active tip, size ISO 015 
• Progressive taper from 2% to 6%  
• Parallelogram shaped cross-section 
• Variable pitched helical angles 
• Same reciprocating motion as 

WaveOne Gold shaping 
instruments.  

• Made from NiTi plus a proprietary 
gold thermal treatment.  
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The sequence steps for use of the 
WaveOne Gold Glider is as follows: 

• Obtain straight line access 
• Establish working length with an 

apex locator, alone or in 
combination with a radiograph.  

• Confirm patency with a .10 K-file 
and verify a smooth, reproducible 
glide path. 

• Irrigate 
• Use WaveOne Gold Glider in one or 

more passes until the full working 
length is reached. 

 
 
There are a handful of key principals which 
support the WaveOne Gold concept. These 
include: 

• Reciprocation reduces stresses 
along the length of the file because 
of the release of tension during the 
“back” motion. 

• Apical constrictions are generally 
small as shown by recent research. 

• Bacteria don’t travel far into apical 
dentinal tubules which we know 
from research. 

• Sufficient taper allows for good 
irrigation. The apical extent of the 
canal space must allow close 
penetration of an irrigating needle. 

• Better metallurgy improves 
performance. The “Gold” process 
produces a more flexible instrument 
while maintaining strength.  
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WaveOne Gold has four file sizes.  
The Primary has a 25 tip and is used in all 
cases. 
The Small is used when the Primary does 
not reach working length. It is a 20 at the 
tip. 
The Medium and Large have 35 and 45 tips 
respectively.  
Each of the instruments comes in a pre-
sterilized blister pack and are ready to use 
right out of the package. These are 
considered single-patient-use instruments 
and should never be re-sterilized. 
Sterilization will cause the plastic part of 
the handle to expand and be unusable.  
The handle length is 11mm. 
 

The cross-section has been particularly 
optimized to enhance the cutting 
efficiency while maintaining other benefits. 
Unique cutting points enable the file to 
minimize any screwing effect. 
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The tip of the WaveOne Gold instrument is 
considered semi-active… not as aggressive 
as some other tips available. This is slightly 
modified from the original WaveOne. 
Those instruments had a modified-guiding 
tip. 

 
The DFU sequence begins (as all 
instrumentation techniques) with a small 
hand file to scout the canal space. 
Irrigation, recapitulation and re-irrigation is 
done after every instrument. 
The WaveOne Gold Glider is used to create 
the glide path. 
 

 
The WaveOne PRIMARY is used in most 
cases. Let the file progress a few 
millimeters each time. Remove it, clean off 
the debris and inspect the file each time.  
Irrigation, recapitulation and re-irrigation is 
done again.  
Re-insert the file and allow it to progress a 
few millimeters further in the space.  
Irrigation, recapitulation and re-irrigation is 
done again.  
Re-insert the file. Generally three passes, 
with three engaging strokes or wave are 
needed to reach length in most canals. 
Inspect the flutes and gauge the canal 
space to determine if a large WaveOne 
Gold is necessary. 
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If the WaveOne Gold Primary has difficulty 
progressing, the canal space may be small 
and require stepping down in size to the 
WaveOne Gold Small file 
 

 
Regardless of the size of the initial canal, 
the PRIMARY is the first file in.  
In situations where the PRIMARY does not 
progress, the SMALL is used. After the 
SMALL reaches length the clinician can go 
back to the PRIMARY where appropriate. 
 
In situations where the PRIMARY easily 
goes to length and gauging indicates the 
canal has an apex larger than a 25, the 
MEDIUM is taken to length. In cases where 
the gauging indicates that the apex is 
larger than a 35, the LARGE is taken to 
length. 
 
 

 
 



                       Shaping with WaveOne Gold 
 

	 	
Entire	Contents	Copyright	Dentsply	Sirona	2017																		
R2CW1GHO072017	 	

REFERENCES: 
 
Ullmann, Cheryl J., and Ove A. Peters. "Effect of cyclic fatigue on static fracture loads in 
ProTaper nickel-titanium rotary instruments." Journal of endodontics 31.3 (2005): 183-186 
 
Kazemi, Reza B., Evert Stenman, and Larz SW Spångberg. "The endodontic file is a disposable 
instrument." Journal of endodontics 21.9 (1995): 451-455. 
 
Ametrano, G., et al. "Effects of sodium hypochlorite and ethylenediaminetetraacetic acid on 
rotary nickel–titanium instruments evaluated using atomic force microscopy." International 
endodontic journal 44.3 (2011): 203-209. 
 
Roland, David D., et al. "The effect of preflaring on the rates of separation for 0.04 taper 
nickel titanium rotary instruments." Journal of endodontics 28.7 (2002): 543-545. 
 
Berutti, Elio, et al. "Influence of manual preflaring and torque on the failure rate of ProTaper 
rotary instruments." Journal of endodontics 30.4 (2004): 228-230. 
 
West, John. "Endodontic update 2006." Journal of esthetic and restorative dentistry 18.5 
(2006): 280-300. 
 
Berutti E, Cantatore G, Castallucci A, et al. “Use of Nickel-Titanium Rotary PathFile to Create 
the Glide Path: Comparison With Manual Preflaring in Simulated Root Canals.” Journal of  
Endodontics, Vol. 35, No. 3, (2009), pp. 408-412. 
 
Patino PV, Biedma BM, Liebana CR, Cantatore G, Bahillo JG. The influence of a manual glide 
path on the separation rate of NiTi rotary instruments. J. Endod. 2005; 31:114–6. 
 
Kim, Jin-Woon, et al. "Safety of the factory preset rotation angle of reciprocating 
instruments." Journal of endodontics 40.10 (2014): 1671-1675. 
 
Kuttler, Yury. "Microscopic investigation of root apexes." The Journal of the American Dental 
Association 50.5 (1955): 544-552. 
 
Marroquín, Benjamín Briseño, Mohammed AA El-Sayed, and Brita Willershausen-Zönnchen. 
"Morphology of the physiological foramen: I. Maxillary and mandibular molars." Journal of 
Endodontics 30.5 (2004): 321-328.  
 
Bonilla, M., et al. “Incidence of Third Medial Canal in Mesial Roots of Lower Molars: A Micro CT 
Study”. Nova Southeast University. June 2010. 
 
Love, Robert Matthew. "Regional variation in root dentinal tubule infection by Streptococcus 
gordonii." Journal of endodontics 22.6 (1996): 290-293. 
 
Albrecht, Lynn J., J. Craig Baumgartner, and J. Gordon Marshall. "Evaluation of apical debris 
removal using various sizes and tapers of ProFile GT files." Journal of endodontics 30.6 
(2004): 425-428. 
 
“Cyclic Fatigue Test Of Single File System: WaveOne Gold”, Aranguren Jose; Bonilla Carmen; 
Bruder George; Perez Rigoberto & Hardigan Patrick. February 2015  
 
Larsen, C. Michael, et al. "Cyclic fatigue analysis of a new generation of nickel titanium rotary 
instruments." Journal of endodontics 35.3 (2009): 401-403. 



                       Shaping with WaveOne Gold 
 

	 	
Entire	Contents	Copyright	Dentsply	Sirona	2017																		
R2CW1GHO072017	 	

REFERENCES: 
  
“Flexibility Test Of Single File System: WaveOne Gold”. Aranguren Jose; Bonilla Carmen; 
Bruder George; Perez Rigoberto & Hardigan Patrick. February 2015.   
 
“Evaluation of the Torsional Strength of a Single File System: WaveOne Gold”. Aranguren 
Jose; Bonilla Carmen; Bruder George; Perez Rigoberto & Hardigan Patrick. February 2015.   
 
“Evaluation of the Bending Test of a Single File System: WaveOne Gold” . Aranguren Jose; 
Bonilla Carmen; Bruder George; Perez Rigoberto & Hardigan Patrick. February 2015.  
 
 
 
 
 



                Irrigation 
 

	 	
Entire	Contents	Copyright	Dentsply	Sirona	2017																		
R2CIRRGHO072017	 	

Research shows, regardless of the file 
system being used, up to 35% of the canal 
walls remain untouched by instruments. 
The root canal system must be thoroughly 
disinfected with irrigating solutions in 
order to achieve a successful outcome.  
The impact of not being thorough during 
the irrigation steps can be a negative one 
which can and will probably lead to case 
failures. 
 

 
 
Pulp and Periapical tissues are irritated 
mechanically, chemically or by bacteria. 
The main mechanical irritant of the pulp is 
traumatic injuries leading to pulp exposure. 
The main mechanical irritant of periapical 
tissues is over instrumentation or 
overfilling. Chemical irritants of pulp tissue 
are medications or monomers placed in 
contact with the exposed dentinal tubules. 
Other major irritants of periapical tissues 
include forced irrigants or extruded filling 
materials. The most important irritants of 
the pulp and periapical tissues are bacteria. 
Experimental animal studies as well as 
human studies have shown that without 
bacteria - pulpal and periapical disease 
does not develop.  
 
While infrequent, chemicals can irritate the 
periapical tissues when applied improperly. 
Forcing irrigants into periapical tissues can 
result in severe tissue damage at the end 
of the roots and severe hematoma and 
even life threating airway obstruction. It is 
a rare occurrence, and can be prevented 
by using side-vented needles and unforced 
irrigation of root canals during cleaning 
and shaping.  
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The response protocol for a hypochlorite 
accident includes, pain medication, 
antibiotics and regular follow-up. Referral 
to specialists may be necessary in some 
situations. 
 
The most significant cause of inflammation 
is bacterial in origin. Bacteria present in 
dental decay are the main source of 
irritation of the dental pulp, its 
inflammation and necrosis and eventually 
formation of periapical diseases. The 
bacterial present in the dental decay 
consists of aerobic and anaerobic bacteria 
in the oral cavity. The character of 
bacterial flora changes after pulpal 
necrosis. In the root canal environment, the 
number of bacteria are reduced to few 
species and they are generally anaerobic in 
nature.    
 
Interaction of bacteria present in root 
canals and the host cells in periapical 
tissues not only can result in formation of 
an acute abscess intra orally, it can also 
cause facial swelling. 
 

  
The defensive forces of the body consists 
of non-specific reactions and specific 
immune responses. When a host has not 
been exposed to a foreign molecule 
(antigen) the host defends itself by non-
specific reactions like inflammation and 
later on by immune reaction specific for 
that antigen. As egress of bacterial 
continues into the periradicular tissues, 
there is an ongoing war between the 
bacteria and defensive forces of the 
patient. The purpose of lesion formation is 
localizing the infection. When the 
defensive forces are overwhelmed an 
acute abscess with systemic symptoms 
develops. 
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One of the initial goals of root canal 
treatment is removing the disease tissue 
during cleaning, shaping and disinfecting 
of root canals.  
The major root canal irrigants are: 

• Water 
• NaOCl 
• EDTA 
• CH 

The Major medications used in the past 
and current medications are: 

• Eugenol 
• Formocresol 
• Cresatin 
• CMCP 
• Ca(OH)2 

 
 
The purpose of filling root canals is to 
prevent recurrence of infection. Unfilled or 
poorly filled canals are prone to 
reinfection. Recontamination of the entire 
root canal system occurs rapidly if 
permanent coronal restorations are not 
placed right away. Anybody can do a great 
root canal, but it can be destroyed if a 
permanent restoration is not placed over it 
as soon as possible. 
 

 
 
When root canals get infected bacteria 
enter the dentinal tubules (as shown above 
in the SEM of a tooth with necrotic pulp) 
and are protected if the dentinal tubules 
are not disinfected. Disinfection of the 
dentinal tubules occurs when the smear 
layer is removed and disinfected with 
proper irrigants and/or medications. The 
type of bacteria found in these tubules 
depends on the location and the depth of 
penetration of the microorganisms. 
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In addition, root canals are hardly round 
cylinders without ramifications. They are 
complicated systems with many isthmi 
between them and they contain lateral 
canals at different levels. These 
complicated system calls for complete 
cleaning with proper irrigants and 
complete obturation in three dimensions. 
 

 
 

Studies have shown that current methods 
of cleaning and shaping root canals 
produce a smear layer that covers the 
instrumented walls. The smear layer 
consists of organic and inorganic 
substances that include fragments of 
odontoblastic processes, microorganisms 
and necrotic tissues. It consists of a 
superficial layer on the surface of the canal 
wall that averages between one and two 
µm in thickness, and a deeper layer packed 
into the dentinal tubules to a depth of up 
to 40 µm. Its penetration into the dentinal 
tubules is probably caused by capillary 
action generated between the dentinal 
tubules and the smear layer material. Since 
smear layer in infected root canals is 
contaminated, it should removed with 
proper irrigants. 
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There are three solutions that are the most 
widely used in endodontics for irrigation. 
NaOCl is the most widely used.  
It is well known to have the following 
beneficial properties:  

• Dissolves organic tissue 
• Kills microbes fast  

NaOCl has also been shown to: 
• Have no effect on inorganic tissue 
• Weaken in contact with other 

materials 
• Have a toxic/caustic effect on 

periapical tissue 
 
The 2nd widely-used solution is EDTA. It is 
used to remove smear layer. While 
effective for smear layer removal, EDTA is 
limited.  

• No bacteria killing effect.  
• Does not dissolve soft tissue. 
• May erode dentin with long 

exposures. 
 
For endodontic purposes, CHX has gained 
popularity over the last several years as a 
final rinse.  
It is well known to have the following 
beneficial properties:  

• Kills bacteria (not fast) 
• Improves long term dentin bonding 

to resins 
CHX has its limitations: 

• Does not dissolve tissue 
• Does not disrupt biofilm 
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Proper tooth isolation is essential to all 
phases of root canal treatment, particularly 
patient protection and asepsis. Tooth 
isolation with a dental dam (also known as 
a rubber dam) using creative approaches 
to ensure complete coverage is sometimes 
required.  
 
Various methods have been developed to 
make root canal irrigants more effective in 
removing debris and bacteria from the 
root canal system. These techniques can 
be classified into two broad categories: 
manual and mechanical agitation.  
 
Manual agitation techniques include 
manipulation of irrigation solutions with 
hand files, brushes and gutta-percha 
points.  
 
Mechanical agitation systems include sonic 
devices like the EndoActivator, ultrasonic 
needles and files and vacuum pressure 
(negative pressure) devices. 
While some new devices both deliver and 
agitate the irrigation solutions, none have 
been widely adopted. Currently, the most 
common methods are via straight or side-
vented needles. 
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The apical extent of effectiveness of 
irrigation is a function of the depth of 
insertion of the needle and its size. Small 
bore needles are considered to be more 
effective than large ones. 
 
Side vented needles are considered safer 
because there is less likelihood of extrusion 
of irrigant beyond the canal into the 
periapical region. Regardless of the type of 
needle being used always avoid binding 
the tip. Confirm that the needle can move 
freely before expressing any irrigants. 
Making a habit of only expressing solution 
on the outstroke can also reduce risk. 
 
The EndoActivator used SONIC energy 
(default setting is approximately 10,000 
cpm) to facilitate movement of irrigating 
solutions within the canal spaces.   
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The protocol for incorporating the 
EndoActivator into a typical treatment 
plan often begins with the final rinse.  

• Prepare the canal to a fully tapered 
shape. 

• Fill the pulp chamber with NaOCl, 
EDTA or other final rinse solution. 

• Select the EndoActivator tip that 
fits loosely within 2mm of working 
length (Tips should not be taken 
closer than 2 mm from working 
length). 

• Place the barrier sleeve over the 
drive to protect the handpiece. 

• Attach the tip over the barrier. 
• Place the attached tip into the 

prepared root canal. 
• Press the On/Off button to activate. 
• Use a pumping action to move the 

EndoActivator in short 2-3 ml 
vertical strokes for 30-60 seconds. 

• Irrigate and use intracanal suction 
to remove loose debris. 

• Repeat for each irrigant and each 
canal. 

 
NaOCl during instrumentation is important 
to allow time for killing bacteria and to 
dissolve necrotic tissue from 
uninstrumented areas.  
3% EDTA is used for removal of the smear 
layer. Exposure should be limited. 
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The purposes of obturating the prepared 
root canal space are well founded in the 
contemporary art and science of 
endodontology.  
 

 
 
They can be simply stated as (1) to 
eliminate all avenues of leakage from the 
oral cavity or the periradicular tissues into 
the root canal system and (2) to seal within 
the system any irritants that cannot be 
fully removed during canal cleaning and 
shaping procedures. The rationale for 
these objectives recognizes that microbial 
irritants (microorganisms, toxins, and 
metabolites) along with products of pulp 
tissue degeneration are the prime causes 
for pulpal demise and its subsequent 
extension into the periradicular tissue. 
Failure to eliminate these etiologic factors 
and to prevent further irritation via 
continued contamination of the root canal 
system are the prime causes for failure 
with nonsurgical and surgical root canal 
treatment. 
The importance of three-dimensional 
obturation of the root canal system cannot 
be overstated. However, the ability to 
achieve this goal is primarily dependent on 
the quality of the canal cleaning and 
shaping. 
Root canal obturation is defined and 
characterized as the three-dimensional 
filling of the entire root canal system as 
close to the cemento-dentinal junction as 
possible 
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Historically, gutta-percha has proven to be 
the material of choice for the successful 
filling of the canal from its coronal to apical 
extent. Although not the ideal filling 
material, it has satisfied the majority of 
tenets for an ideal root filling material. 
Disadvantages (i.e., lack of rigidity and 
adhesiveness, ease of displacement under 
pressure) do not overshadow its 
advantages.  
 

 
 
In light of the shortcomings indicated 
however, a sealer/cement is always used 
with the gutta-percha. Therefore, 
contemporary materials of choice are 
gutta-percha in conjunction with a 
sealer/cement. Neither substance alone 
enables canal obturation up to the 
standard of care regardless of the delivery 
system or compaction technique. 
  
Contemporary practices of obturation 
favor some type of material softening to 
enable the movement of the material into 
the canal intricacies, including the dentinal 
tubules. However, even these 
achievements do not guarantee that an 
impervious seal of the root canal system 
will be established. 
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While filling the entire root canal system is 
the major goal of canal obturation, a major 
controversy exists as to what constitutes 
the apical termination of the root canal 
filling material. Working length 
determination guidelines often cite the 
cementodentinal junction or apical 
constriction as the ideal position for 
terminating canal cleaning and shaping 
procedures and the position to which the 
filling material should be placed. It is 
important to note that the 
cementodentinal junction is not always the 
most constricted portion of the canal in 
the apical portion of the root.  

 
 
 
Gutta-percha points vary from brand to 
brand. Not only in sizing, but in 
consistency and handling properties. Note 
that both of the points are marked with 
red, indicating size 25. But both do not 
appear to be the same size in the body of 
the point. This is a critical point when 
working with instrument systems featuring 
multiple tapers. 
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Gutta-percha points made via injection 
molding allows for consistent and precise 
shapes.  
Micronized gutta-percha points have 
smaller particles and have a good heat 
transfer profile.  
 

 
 
As shown in the thermal image above, the 
thermal profile of the Dentsply Sirona 
gutta-percha point shows transferred heat 
spreading from the point of contact with 
the heat carrier.  
The heat profile temperature is as follows - 
from hottest to coolest is 1) White 2) 
Yellow 3) Pink 4) Red 5) Light Blue 6) 
Green 7) Blue 8 Black 
The heat extension ≥4.0 mm and the Melt 
Flow is >0g/10min flow at 105°, 140° and 
180°C. Increased heat extension and 
improved melt flow offers the opportunity 
to create a better 3D fill. 
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The most important concept of the 
GuttaCore® techniqe is what is known as 
crosslinking. This is a proven scientific 
process with numerous applications the 
world over. With GuttaCore®, the process 
allows for the creation of a firm, non-
melting, gutta-percha core. 
At the molecular level, gutta-percha is 
polymer chain. The flowable gutta-percha 
of the GuttaCore® obturator is depicted 
with the blue molecules.  

 
This image shows an artist’s idea of the 
molecular view of a gutta-percha polymer 
chain.  The crosslinkers bond the gutta-
percha to provide the subtle strength and 
flexibility of the GuttaCore core. 
 
This image below shows the heat profile of 
a GuttaCore carrier a full 10 seconds after 
being removed from the GuttaCore oven.  
 

The thermal camera image on the right 
shows how the heat distribution is spread 
evenly over the length of the carrier. This is 
substantially different than the thermal 
profile of a gutta-percha point which only 
has transferred heat spreading from the 
point of contact with the heat carrier.  
The heat profile temperature is as follows - 
from hottest to coolest is 1) White 2) 
Yellow 3) Pink 4) Red 5) Light Blue 6) 
Green 7) Blue 8 Black   
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The clinical technique for GuttaCore carrier 
obturation begins with the insertion of a 
size verifier in a wet canal space to confirm 
the canal shape. 
 
After the canal has been completely dried, 
a drop of sealer is to be used in each canal. 
A paper point is used as a paintbrush, 
delivering the sealer all the way around the 
canal.  
 

 
A fresh, clean paper point is used even out 
the distribution of the sealer in the canal 
space and blot the excess sealer.  
 
When the obturator has reached the 
appropriate temperature, (as indicated by 
the oven beep), carefully remove the 
obturator from the oven and place 
obturator into canal in one smooth 
continuous motion. Do not use excessive 
force. Pressure should follow obturator 
direction into the canal. 
 
The most popular technique for removing 
the handle from the shaft is by bending to 
either side of the canal wall until the handle 
breaks loose from the stable portion in the 
canal space. 
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There are a number of factors which can 
impact the restoration of an endodontically 
treated tooth. 
The clinician must consider: 

• Vital vs. Non-Vital 
• Direct vs. Indirect 
• Post vs. No Post 

 
A non-vital tooth will experience a 
denaturation of collagen fibers occurs after 
the root canal treatment. This has an 
influence on adhesion properties as all 
current adhesive systems rely on adhesion 
to collagen. 
 

 
 
 
It is important to preserve the marginal 
crest as a structure that can compensate 
for the stresses generated by occlusal 
chewing forces.  
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Research has shown that an access cavity 
will not reduce the stiffness of a tooth very 
much. On the other hand, an MOD cavity 
(with the loss of both marginal ridges) will 
have an impact on the residual strength of 
the tooth and on the restorative decision 
that has to be taken. 
 

 
 
Guidelines for post placement are lacking 
in respect of the amount of tooth 
structure, particularly in cases in which 
50% of coronal structure is preserved.  
Based on the evidence from reviews of 
previous papers, root filled premolars and 
molars with limited tissue loss can be 
restored without posts, particularly when 
total coverage is planned. However, when 
no cusp protection is provided, post 
placement appears to be beneficial in 
premolars.  
 
Loss of vitality followed by proper 
endodontic therapy proved to affect tooth 
biomechanical behavior only to a limited 
extent. Conversely, tooth strength is 
reduced in proportion to coronal tissue 
loss, due to either caries lesions or 
restorative procedures. Therefore, the best 
current approach for restoring 
endodontically treated teeth seems to be: 
(1) Minimize tissue sacrifice, especially in 
the cervical area so that a ferrule effect 
can be created, (2) Use adhesive 
procedures at both radicular and coronal 
levels to strengthen remaining tooth 
structure and optimize restoration stability 
and retention, and (3) Use post and core 
materials with physical properties close to 
those of natural dentin, because of the 
limitations of current adhesive procedures. 
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Advantages of fiber posts include dentin 
like elasticity, reduced risk of catastrophic 
failure and superior aesthetic properties, 
owed to their translucency.  
 

 
However, there also are some challenges 
around fiber posts, especially around their 
adhesive placement: 
A key issue is that separate light curing of 
the adhesive may impair post fit: 

• Due to adhesive pooling at the 
bottom of the post space. 

• Due to alteration of post space 
geometry through adhesive film 
thickness (vertical walls). 

Light curing of the adhesive in the depth of 
a canal / post space prior to resin cement 
application may be difficult. It is not 
exactly known how much of the light 
applied will arrive in the depth and thus 
how thorough the adhesive will 
polymerize. 
Some research shows that the apical 
portion was reached by a significantly 
lower amount of light. Therefore, the light 
intensity at the deepest level of the canal 
may be insufficient to induce proper 
polymerization. 
For that reason, it is desirable to place 
posts with an adhesive that has the ability 
to thoroughly self-cure in areas where light 
triggered polymerization is impaired. 
 
Prime&Bond, when mixed with sodium 
tetraphenylborate (from the SCA = Self-
Cure Activator) forms triphenylborane 
triggering the chemical polymerization. 
Additionally, Prime&Bond must be mixed 
with the SCA whenever it is to be used in 
conjunction with a dual-cure resin cement 
such at Calibra or CoreX Flow. 
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In order to achieve reliable adhesion, 
etching is the state-of-the-art method.  

This picture above shows a cavity that is 
filled up with blue phosphoric acid etching 
gel. For this material, standard etching 
times are 15 seconds for dentin and 30 
seconds for enamel. It is then rinsed off 
with water spray. 
Self-etch adhesives are a more recent 
development. They exhibit an inherent 
acidity that make the application of a 
separate etching gel obsolete.  
Universal-Etch adhesives are the most 
recent development. These adhesives can 
be used either way - in an etch & rinse 
sequence or in a self-etch technique - or 
even in a combination of both which is 
called the “selective-etch technique“,. 
Prime&Bond Active belongs to this 
product category. 
 
Dentin wetness is a common phenomenon 
and a challenge to any commercially 
available adhesive. Before an adhesive is 
applied, the surplus of water needs to be 
removed. There are various ways of drying 
a cavity: air syringe, suction or the blot 
drying technique. It is for that reason, that 
different dentists will always produce 
different drying results. Standardized 
wetness or dryness, respectively, is hard to 
achieve. 
In addition, caries-affected dentin is 
significantly wetter than sound dentin.  
 
The ideal adhesive will reliably bond to 
both wet and dry surfaces. In addition, it 
will have a low surface tension and be able 
to spread across the surface to minimize 
the risk of leaving un-wet areas. 
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Traditional or regular composites are 
applied to dental cavities in 2 mm 
increments in order to keep contraction 
forces small during multi-layer light curing. 
 

  
 
Newer bulk-fill composites work because 
they are adhesively bonded to multiple 
cavity walls. This keeps the composite 
from shrinking upon light-curing. The 
adhesive holds the composite in place and 
keeps it from shrinking.  
SDR flow+ can be applied in 4 mm 
increments. SDR flow+ is suggested as a 
fast and simple approach for restoration of 
endodontic access cavities, which can 
easily reach a depth of 10 mm or more. In 
such cases, two rounds of SDR would be 
needed. The sequence would be: 

• Application of Prime & Bond Active 
• Light cure 
• Application of 4mm of SDR,  
• Light cure 
• Application of 4mm of SDR 
• Light cure 
• Application of cap composite 
• Light cure 
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There is evidence that as much as 37% 
percent of restorations placed are under-
cured. Curing lights should be carefully 
chosen to provide enough power to fully 
reach deep endodontic access cavities.  
 

 
 
Consideration should be given to the 
power of the unit itself, the distance 
needed to fully cure the material and the 
focus of the beam. 
 
A cap composite is required on top of SDR 
flow+ in order to enhance abrasion 
resistance. The key considerations for 
choosing a cap composite are: 

§ Handling characteristics: 
§ Some dentists prefer a firm-

handling composite they can 
pack and sculpt.  

§ Some dentists prefer a 
creamy-handling composite 
to spread and flow   

§ Simple shading system/chameleon 
effect  

§ Stain resistance 
§ Polishability 

 

 
 
TPH Spectra offers dual viscosities - LV 
(low viscosity) and HV (high viscosity) 
versions. 
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Contact point creation is a critical aspect 
when placing posterior composite 
restorations. An open or improperly placed 
or shaped proximal contact can result in a 
fracture or food impaction which can lead 
to periodontal inflammation, bone loss and 
recurrent caries. 
Highly effective separation forces will 
ensure predictable and tight contact point 
creation.  
 

 
 
In the image above, note the minimal 
composite excess and restoration shape 
after the matrix system has been removed 
from the tooth as well as the natural ridge 
contour which is owed to the contour of 
the Palodent matrix band.  
 
When 3 or 4 residual walls are present, a 
direct restoration without a fiber post can 
often be placed. 

 
The purpose of a post is to keep the core 
in place against compressive forces and 
distribute stress along the axis of the 
tooth. 
Metal posts, especially the prefabricated 
ones, can de-bond and cause fractures of 
the remaining tooth structure. 
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The ideal post should be elastic enough to 
follow the natural flexural movements of 
the tooth structure. 
Metal posts offer a less-than favorable load 
distribution at the interface. This creates a 
stress concentration that can lead to 
fracture of the remaining tooth structure. 
Fiber posts create a distribution of the 
stress between the post and the dentine, 
creating a favorable load distribution at 
the interface. 
 

 
 
A fiber post should be placed whenever 
there is insufficient tooth structure to 
ensure retention for the core and “protect” 
from un-restorable fractures. 
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When evaluating restoration options, 
consider not only the number of residual 
walls, but also their “strength”.  

 
In this clinical case sequence shown above, 
a direct restoration is the first treatment 
option. However, thinking long term, a 
crown might be placed in future years. For 
this reason, a fiber post is placed to ensure 
retention for the core and “protect” from 
un-restorable fractures 
 
When preparing for an indirect restoration, 
if possible, a uniform 2-mm circumferential 
ferrule should be provided. 
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