
In parts 1 and 2 of this 3-part article
series we discussed some of the ways
endodontics melds with restorative den-

tistry. We also discussed the rationale
behind, and the design features of, the
EndoSequence (Brasseler USA) file. Addi-
tionally, we reviewed instrumentation tech-
niques from both the basic and advanced
perspectives. Progressing along this Endo-
Restorative Continuum, we wish to now
address obturation of the root canal space
and introduce a new post concept.

OBTURATION
It is a continuing goal of Real World Endo to
develop products and techniques that will
deliver excellent endodontic results with op-
timal efficiency. An additional goal includes
designing these techniques in such a way
that the majority of practitioners will be
able to predictably and successfully perform
these procedures. The basic EndoSequence
file system gives all clinicians the ability to
machine predictable shapes that ultimately
lead to synchronicity between the prepara-
tion and the master cone fit (Figure 1).
Embracing this concept and taking it to

advanced levels in obturation, are sealer-
based obturation systems based on glass
ionomer (GI) and bioceramic technologies.

Glass Ionomer Obturation Technologies
Activ GP (Brasseler USA) is a system which
utilizes improved GI technology—both as a
sealer and as a special GI coated gutta-per-
cha cone—to create a true single cone
monobloc obturation (Figure 2). This is very
significant because, for the first time, a true
monobloc will allow us to create a hermetic
seal within the root canal space. A hermetic
seal has been a goal of endodontics for more
than 50 years. Furthermore, a true single
cone technique is a method that is now clin-
ically achievable as a result of improved
material science. More importantly, such a
technique (when performed properly) will
give the greatest percentage of clinicians
the ability to produce superior obturation
results.1

In the original pursuit of this goal, GI
(Ketac-Endo) was selected because of its
superior biocompatibility and its physical
properties. However, a problem historically
with the early generations of GI and resin
sealers was that neither method was able to
develop a true monobloc. Although there
were advocates on both sides of the argu-
ment, research has shown that both the GI
and resins sealers have had some advan-
tages and some limitations. However, there
was one thing that both the resin and GI
advocates could agree on—that obturation
was headed in the direction of sealer based
techniques rather than the mechanical
packing and melting of gutta-percha. This
made sense from both the technical and sci-
ence sides.

It is also very interesting to see how the
2 materials differed. The resins were shown
to have a good seal between the sealer and
the gutta-percha cone, but their seal to the
canal wall was questionable. On the other
hand, GI cements displayed an excellent
seal to the canal wall, but their seal to the
gutta-percha was less than ideal. So as the
20th Century came to a close, we still found
ourselves searching for a technique that
could consistently deliver a true monobloc
obturation.1

Activ GP obturation is a single cone

technique that requires a minimal amount
of sealer rather than the excess that is uti-
lized in other methods. This is because it
involves a precision-based system. As previ-
ously mentioned, precision-based endodon-
tics requires accuracy between the file and
the master cone. Similar to the regular
EndoSequence gutta-percha, all Activ GP
points are laser-verified to precisely match
the preparations made by the .04 or .06
tapered Endo-Sequence file system (Figure
3). The precision matching of the primary
cone to the preparation (endodontic syn-
chronicity) is very important with any sin-
gle cone technique. This is because the accu-
racy of the cone fit to the preparation mini-
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Figure 1b. Final obturator with burnout for post.

Figure 1a. Mandibular premolar demonstrating the pre-
cise synchronicity established between the last
EndoSequence rotary file and master cone.
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mizes the amount of sealer and any
dimensional change. Although
dimensional change can occur with
all sealers, GI is very stable and does
not shrink.

Furthermore, due to the pre-
dictability of shape associated with
constant tapers, it may be stated
that a true single cone technique
should be accomplished with a con-
stant tapered preparation such as a
.04 or .06. A variable taper technique
is not recommended because its lack
of shaping predictability (and its cor-
responding lack of reproducibility)
will lead to a less than ideal cone fit.
This lack of endodontic synchronici-
ty is why all variable taper prepara-
tions are associated with thermo-
plastic techniques.

Bioceramic Obturation Technology
While GI has been a huge help in
establishing a true single cone filling
technique, the obturation equation

has further changed with the intro-
duction of a new material
(EndoSequence BC Sealer [Brasseler
USA]), which utilizes bioceramic
technology. However, before we dis-
cuss how this specific sealer is
changing obturation, we need to
address some of the merits associat-
ed with bioceramics.

The first question we need to ask
ourselves is, “What are bioceram-
ics?” Bioceramics are ceramic mate-
rials specifically designed for use in
medicine and dentistry. They include
alumina and zirconia, bioactive
glass, glass ceramics, coatings and
composites, hydroxyapatite and
resorbable calcium phosphates, and
radiotherapy glasses.2-4 Bioceram-
ics are widely used for orthopedic
applications, such as joint or tissue
replacements, as a coating to im-
prove the biocompatibily of metal
implants, and they can also act as
resorbable lattices providing a
framework that is eventually dis-
solved as the body rebuilds tissue.

The properties associated with
bioceramics make them very attrac-
tive to both medicine and dentistry.
In addition to being nontoxic, bioce-
ramics can be classified as:2-5
• Bioinert: noninteractive with bio-

logical systems.
• Bioactive: durable tissues that can

undergo interfacial interactions
with surrounding tissue.
There are numerous bioceramics

currently in use in both dentistry and
medicine, although more are used in
medicine. Alumina and zirconia are
among the bioinert ceramics used for
prosthetic devices. Bioactive glasses
and glass ceramics are available for
use in dentistry under various trade
names. In addition, porous ceramics
such as calcium phosphate based
materials have been used for filling
bone defects. Also, some calcium sili-
cates (MTA [DENTSPLY Tulsa
Dental Specialties] and BioAggregate
[DiaDent]) have been used in den-
tistry as root repair materials and for
apical retrofills.

However, we must ask ourselves
again, “What are the advantages of
bioceramics in dental applications?”
Clearly the first answer is related to
physical properties. Bioceramics are
exceedingly biocompatible, nontoxic,
do not shrink, and are chemically
stable within the biological environ-
ment. Secondly, and very important
in endodontics, bioceramics will not
result in a significant inflammatory
response if an overfill occurs during
the obturation process or in a root
repair. A further advantage of the
material itself is its ability to form
hydroxyapatite and a bond between
dentin and filling materials.

While the properties associated

with bioceramics make them very
attractive to dentistry, in general,
what would be their advantage if
used as an endodontic sealer? From
our perspective as clinicians, some of
the advantages are: enhanced bio-
compatibility, possible increased
strength of the root following obtu-
ration, high pH (12.9) during the
setting process which is strongly
antibacterial, sealing ability, and
ease of use.6

The introduction of Endo-
Sequence BC Sealer (Figure 4) al-
lows us, for the first time, to take
advantage of all the benefits associ-
ated with bioceramics; but to not
limit its use to merely root repairs
and apical retrofills. This is possible
because of nanotechnology—the par-
ticle size of BC Sealer is so fine that
it can actually be used with a capil-
lary tip. This material has been
designed as a nontoxic hydraulic cal-
cium silicate cement that is easy to
use as an endodontic sealer. The pur-
pose of BC Sealer is to im-prove the
convenience and delivery method of
an excellent root canal sealer, while
simultaneously utilizing the water
inherent in the dentinal tubules to
drive the hydration reaction of the
material, thereby shortening the set-
ting time. Dentin is composed of
approximately 20% (by volume)
water7, and it is this water which
initiates the setting of the material
and ultimately results in the forma-
tion of hydroxyapatite.

For clinical purposes, the advan-
tages of a premixed endodontic ce-
ment (sealer) should be obvious. In
addition to a significant saving of time
and convenience, one of the major
issues associated with the mixing of
any cement, or sealer, is an insuffi-
cient and nonhomogenous mix, which
ultimately may compromise the bene-
fits associated with the material.
Keeping this in mind, BC Sealer has
been designed as a premixed bioce-
ramic sealer that hardens only when
exposed to a moist environment (pro-
duced by dentinal tubules).

The technique with this material
is straightforward. Simply remove
the syringe cap from the Endo-
Sequence BC Sealer syringe and
attach an Intra Canal Tip of your
choice to the hub of the syringe. The
Intra Canal Tip is flexible and can
be bent to facilitate access to the root
canal (Figure 5). Then, insert the tip
of the syringe into the canal no deep-
er than the coronal one third. Gently
and smoothly dispense a small
amount (1 to 2 calibration markings)
of EndoSequence BC Sealer into the
root canal by compressing the
plunger of the syringe. Using a No.
15 hand file or something compara-
ble, lightly coat the canal walls with

the existing sealer in the canal.
Next, coat the master gutta-percha
cone with a thin layer of sealer and
then very slowly insert it into the
canal. The synchronized master
gutta-percha cone will carry suffi-
cient material to seal the apex.

The precise fit of the Endo-
Sequence gutta-percha master cone
(in combination with a constant
taper preparation) creates excellent
hydraulics and, for that reason, it is
recommended that the practitioner
use only a small amount of sealer.
Furthermore, as with all obturation
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Figure 2. Light refractive metallograph show-
ing the relationship between the dentin, Activ
GP Sealer (Brasseler USA), and the master
cone. Note: this image demonstrates a
monobloc obturation.

Figure 3. Activ GP (Brasseler USA) is available
in a nonspill gutta-percha organizer.

Figure 4. EndoSequence BC Sealer (Brasseler
USA) is a new bioceramic sealer.

Figure 7. Post-op radiograph of maxillary
molar with .04 tapers and BC Sealer. As evi-
dence of the flow ability of this sealer, please
note the sealed delta in the palatal root.
Courtesy of Dr. Alex Fleury, Dallas.

Figure 5. The intra canal tip can be precurved
to expedite placement of the sealer.

Figure 6. Post–op radiograph of a mandibular
molar case with .04 tapers and BC Sealer.
Notice the endodontic synchronicity of the
preparation and obturation particularly in the
mesial canals. Courtesy of Dr. Alex Fleury,
Dallas.
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techniques, it is important to insert
the master cone slowly to its final
working length. Finally, here’s more
good news. The glass components in
the bioceramic sealer bond to the
Activ GP GI coated cones.

IMPORTANCE OF A TRUE SINGLE
CONE TECHNIQUE

When we talk about a true single
cone technique let’s think about
what this really means. The easiest
way to comprehend this is to com-
pare it to carrier-based techniques.
In these techniques, you heat the
obturator and then insert it into the
tooth, delivering it to a point just shy
of the working length. Basically, you

are using a hard plastic carrier to
deliver heated gutta-percha (or
resin) into the root canal system.
The primary limitation associated
with this technique is the concern of
stripping (denuding) the carrier of
gutta-percha (or resin) when it is
inserted into the canal orifice.
Additionally, there is a lack of apical
control that is the result of using
heated gutta-percha (or resin).
However, the concept of filling a root
canal with a device that you can
“feel” is admirable. It is essentially
the same with an Activ GP cone and
BC Sealer, but with a few differ-
ences. Again think about what you
are actually doing. In essence, you
are using a stiff carrier (one that is
actually a stiffer gutta-percha cone)
to deliver a dimensionally stable bio-
ceramic sealer into the root canal
system. So, while you get the “feel” of
a carrier-based technique, you have
the advantage of using gutta-percha
as a carrier to deliver sealer. After
all, it is the sealer that creates the
seal in obturation, not heated gutta-
percha. Additionally, post prepara-
tion will be a lot easier because you
are now removing gutta-percha, not
cutting plastic.

The 5 cases seen in figures 6 to 9
evidence the results of Activ GP
cones used with BC Sealer.

RETREATMENT
Retreatment also remains an impor-
tant aspect of advanced endodontic
therapy. It is an area where an effi-
cient instrument excels. Dr. Wayne
Pulver (oral communication, March
2008), an endodontist in Ontario,
Canada, describes retreatment with
EndoSequence in the following man-
ner. “Retreatment of plastic filling
materials such as gutta-percha can
be readily accomplished using the
EndoSequence instruments. The
bulk of the filling material can be
removed with the use of a heated
instrument, such as the ‘Touch’n
Heat’ by SybronEndo, or the use of
Gates Glidden drills in a crown
down technique: No. 4, No. 3, No. 2.
Avoid the use of large Gates
Gliddens such as Nos. 5 and 6 except
in very large canals because these
instruments may over enlarge the
coronal part of the canal. The use of
solvents can expedite the process.
However, judicial use is suggested
because excess solvent can cause
periapical inflammation and poten-
tial postoperative discomfort. If
used, the solvent should be placed
using a tuberculine syringe to con-
trol how much is placed into the
chamber of the tooth.”

Dr. Pulver goes on to say, “Once
the bulk of the material is removed,
the EndoSequence files can now be
introduced into the tooth. Depending

on the size of the canal, .06 tapers
work best except in very fine canals.
The EndoSequence file design is
ideal for gutta-percha removal. The
instrument is a true reamer with a
noncutting tip. The instrument
should be used in a crown down
technique. In most canals, the No. 30
.06 is the first instrument to be used.
Using a torque control motor at 500
rpm, the file is taken to resistance
and withdrawn slightly and then it
is reinserted 3 times, advancing it
approximately 1 mm each time.
Proceed apically using the same
technique with the No. 25 and No. 20
.06 files. Once the instrumentation
is within 5 mm of the apex, consider
the final removal of the plastic mate-
rial with hand files and solvent. This
will create a glide path which will
allow for final instrumentation
using the No. 30, No. 25, and No. 20
Sequence files.”

Dr. Pulver has given some excel-
lent clinical tips how to facilitate the
retreatment of gutta-percha. Notice
that he takes the first file in retreat-
ment to resistance, rather than
engagement. Thereafter, he takes
each file to engagement which is
about 1 mm each time.

Dr. Ali Nasseh, an endodontist in
Boston, has also addressed the ques-
tion of retreating bioceramic sealer
cases. Historically, there had been
confusion about retreating GI
endodontic cases (GI sealer is defi-
nitely retreatable when used as a
sealer8) and similarly, there has also
been confusion concerning the
retreatability of bioceramics. The
key is using bioceramics as a sealer,
not a filler. This is why endodontic
synchronicity is so important. And
again, this is also why the use of con-
stant tapers makes so much sense
by minimizing the amount of
endodontic sealer thereby facilitat-
ing retreatment.

The technique is relatively
straightforward, as Dr. Nasseh (oral
communication, December 2008)
describes it:

“The key in retreating bioceramic
cases is to use an ultrasonic with a
copious amount of water. This is par-
ticularly important at the start of the
procedure in the coronal third of the
tooth.Work the ultrasonic (with lots of
water) down the canal to approximate-
ly half its length. At this point, add a
solvent to the canal (chloroform) and
switch over to an EndoSequence file
(No. 30 or 35/.04 taper) run at an
increased rate of speed (1,000 rpm).
Proceedwith this file, all theway to the
working length, using solvent when
indicated.An alternative is to use hand
files for the final 2 to 3 mm and then
follow the gutta-percha removal with a
rotary file to ensure synchronicity.”

The case seen in Figure 10

demonstrates the retreatment of BC
Sealer.

A final aspect of the Endo-
Restorative Continuum, and the one
which ultimately melds restorative
dentistry with endodontics, is the
restoration of the endodontically treat-
ed tooth. It is well known and estab-
lished that the ferrule effect (a mini-
mum of 1.5 to 2.0 mm of vertical tooth
structure at the gingival aspect of a
crown preparation) is a key factor in
the long-term success of these teeth.9
But let’s examine something more
basic regarding posts.

POSTS
It has been commonly accepted that
all posts weaken teeth, and it is gen-
erally recognized that the main pur-
pose of a post is to retain the core.
Yet, post design as it relates to
endodontic shaping, has become a
confusing issue. Years ago there was
a mantra in restorative dentistry,
“tapered posts split roots.” That was
because all the specialists at the time
were creating essentially parallel
preparations with .02 taper hand
files and if one inserted a tapered
post into such a shape, you incurred
the risk of splitting the tooth.
Consequently, we used parallel posts.
Then endodontic shaping evolved to
the use of tapered preparations.

Today, while most practitioners
are creating tapered endodontic
preparations (constant or variable)
many clinicians still are attempting
to place parallel posts into these
shapes. This likewise makes little
sense and, as a result, clinicians are
excessively enlarging their parallel
post preps to gain some “bite” on the
sides of the tapered canal walls. Un-
fortunately, the more coronal radicu-
lar dentin that has been removed,
the less retentive is the final restora-
tion. Additionally, this can also
severely compromise the tooth and,
as a result, we are witnessing many
fractures emanating from the bot-
tom of the posts (Figure 11). The net
result is a diminished long-term
prognosis. The answer to this dilem-
ma is straightforward. Use a post
design that matches the shape of the
endodontic preparation. When one
thinks about it, this is what cast
posts were attempting to create—
posts that precisely match the shape
of the endodontic preparation!

A solution to this discrepancy
between post size and canal shape
has been achieved with the introduc-
tion of the EndoSequence Post
System (Brasseler USA). The
EndoSequence rotary file creates a
fully tapered preparation (.04 or .06)
from orifice to apex. The correspon-
ding paper points and gutta-percha
cones are laser verified to precisely
match the shape created in the

Figure 8. Pre- and post-op radiographs of a
mandibular molar with .04 taper preparations
and BC Sealer. Courtesy of Dr. Ali Nasseh,
Boston.

a

b

Figure 9. Pre- and post-op radiographs of a
maxillary molar with .04 tapers and BC Sealer.
Courtesy of Dr. Ali Nasseh, Boston.

a

b
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canal. The EndoSequence post goes
one step further and is likewise
tapered (.04 or .06) to match the
exact shape of the instrumented
canal. Because of the synchronicity
that has been established, there is
no need to alter the shape of the root
canal preparation to match the post
(Figure 12). In a sense, the last
rotary file taken to length is acting
as a post drill.

This concept has also been
addressed in a recent article by Dr.
Richard Trushkowsky10 when he
wrote, “The ideal post should have
the same shape as the endodontic
preparation, and should be noncor-
rosive, readily adjusted, and able to
be removed without difficulty.”
Furthermore, since the dual cure
resin cement that is used to bond the
post to the canal wall is also the
same material used to create the
buildup (EndoSequence Build-up),

one can think of this technique as an
intraradicular core buildup with a
rebar. Not only is this “post tech-
nique” easy to replicate, it is kinder
and much safer.

CONCLUSION
In this 3-part article series, a case
has been made for the importance of
maintaining endodontics as part of
the treatment planning process and
for performing endodontics in a
more conservative fashion. When
talking about doing “conservative
endo,” everyone thinks of coronal
tooth structure, but it is the preser-
vation of the radicular dentin (par-
ticularly in the coronal third of the
root) that will enhance the long-term
retention of the endodontically
treated tooth.

Additionally, it has been empha-
sized in this article that we need to
think in terms of an Endo-
Restorative Continuum rather than
just endodontics. Furthermore, an
endodontic system (EndoSequence)
has been introduced that bridges the
gap between root canal therapy and
restorative dentistry. This is signifi-
cant because this “melding” of
endodontics with restorative den-
tistry now gives you the ability to
offer your patients endodontic thera-
py that will stand the test of time.�
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Figure 11. Fracture emanating from the bot-
tom of a post.

Figure 12. Complete endodontic synchronicity—from file through post placement (in blocks).Figure 10. Pre- and post-op radiographs of a
case initially obturated with Activ GP and BC
Sealer and then retreated and obturated with
the same technique. Courtesy of Dr. Ali
Nasseh, Boston.

a

b
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