ENDODONTICS

Obturation of the Root Canal —
Listening to the Needs of the Tooth
with Science and Simplicity

embodies etiology, diagnosis,

prevention, and treatment of
apical periodontitis and its reper-
cussion in the organism but yet is
based upon opinions, personal
histories and empirical deduc-
tions.! As a result of this scenario,
the rate of success after some
years is very low.2 Some of the
main reasons for these levels of
failure is related to root canal fill-
ing materials, the obturation
technique and leakage.3 After
cleaning, shaping and disinfect-
ing, the root canal system must be
filled in three dimensions with
biocompatible materials and be
an integral part of the endo-re-
storative relationship.4.5

Endodontics is a science that

A variety of products and tech-
niques, either system based or hy-
bridized, have been offered with
the goal of achieving the most ef-
fective fill, with operator ease and
efficiency. These methods include
the traditional cold lateral
Condensation technique, the warm
vertical technique (also known as
the Schilder Technique), carrier
based obturators, single cone tech-
niques and thermoplasticised
methods. Most of these methods
employed to fill the root canal
space have one or two commonali-
ties, namely, the application of
heat, and/or the application of
force. Until very recently, the above
methods usually involved Gutta
Percha, and a Zinc Oxide Eugenol
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based sealer, neither of which bond
to dentin or restorative materials.
Another disadvantage is that the
majority of sealers are soluble. If
the canal is not fully filled in three
dimensions, tissue fluids may
leach out the sealer over time.6
While thermoplasticized tech-
niques do allow for better adapta-
tion to the dentinal walls and im-
proved homogeneity of the
obturation mass, their success is
somewhat shape-dependant.” De-
Deus et al. further reported that
“it can be clearly stated that the
quality of root canal filling in oval-
shaped canals is compromised
even when thermoplasticized tech-
niques are used.8 In short, while
our objectives of obturation have
been pure, the technologies and
methods to achieve them are still
less than the ideal.

THE VIRTUES AND LIMITATIONS

OF GUTTA PERCHA

Gutta Percha has historically
been regarded as an acceptable
obturation material due to its bio-
compatibility, radiopacity, deform-
ability, and it appears to satisfy
most, if not all of Grossman’s 10
requirements of the ideal root ca-
nal filling material.9 Among these
criteria, GP still ranks high as a
retrievable material should re-
entry or retreatment be required.
If there is a shortfall with this
material it is it’s ability to seal, or
lack there of. The sealer itself can
also be a weak link if it does not
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bond well to the dentinal walls,
leaving many potential pathways
for re-entry of pathology into the
root canal space. Resilon™, a soft
resin obturation material has re-
cently emerged as a promising al-
ternative. Other resin based and
BioCeramic materials are emerg-
ing, but most endodontic special-
ists have not made the switch,
preferring to wait for long term
clinical evidence. In the mean-
time, guttta percha, even with all
of its shortcomings is still the evi-
dence-based material of choice for
endodontic success.

Technique limitations

If all root canals resembled the
nice symmetrical cone shapes pic-
tured on marketing brochures or
as found in plastic blocks, then
obturation would not be perceived
as any sort of clinical challenge.
The reality is however that the
root canal system, even after
thorough, cleaning, shaping and
chemical debridement and disin-
fection, is a complex system of ir-
regular shapes with lateral ca-
nals, fins, vagaries, anastamoses
and other canal aberrations.
Additionally, “over the ages, the
dynamics of occlusion and arch
form have guided the develop-
ment of human tooth roots such
that at least half have ovoid
roots.10 Into these complex sys-
tems go perfectly round cones, or
straight carriers. These must be
deformed or heated in order to fill
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the space in three dimensions, if
traditional ZOE sealers are used
as the interface. While all the
above mentioned techniques have
shown reasonable success rate in
the literature, they are not with-
out risks of iatrogenic mishaps
such as vertical root fracture
caused by excessive force during
vertical or lateral compaction, un-
even coating of sealer during
placement resulting in gaps or
voids, improper force or velocity of
obturation carrier insertion re-
sulting in uneven distribution of
Gutta Percha and sealer in the
apical region.1l Some of these
techniques also require signifi-
cant flaring of the canal to allow
for carrier insertion or deep con-
densation, sacrificing precious
dentin, thus weakening the re-
maining tooth structure.

FeaEEE

FIGURE 3A FIGURE 3B

FIGURE 4—FileEze.
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A new objective or even a re-
quirement of the ideal filling ma-
terial should be the creation of a
monoblock within the canal space,
an intimate fit or seamless inter-
face between the core material,
the sealer, the canal wall and re-
storative crown material.

This article will review a one of
many clinically acceptable tech-
niques available today, with sev-
eral years of clinical research and
basic science behind it that ad-
dresses the goals of preserving
tooth structure, providing opera-
tor ease and creating a monoblock
inside the canal with a seamless
link to the direct or indirect resto-
ration of the tooth.

Properties of EndoRez
EndoRez (Ultradent, South dJor-

FIGURE 3C—After 500 days.

FIGURE 5—EDTA 18%.
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dan, UT) is an integral part of the
concept of ADO™ (apically deliv-
ered obturation) developed in
1999. EndoRez is a UDMA (ure-
thane dimethacrylate) resin
based, self-priming endodontic
sealer which is used with pas-
sively placed UDMA resin coated
gutta percha cones which chemi-
cally bond with the EndoRez sealer
(Fig. 1). EndoRez Kit The syringe/
tip delivery design allows for ex-
trusion of EndoRez into the entire
anatomy of the canal in one step.
This technique is a passive one
which relies on chemistry, not
physical forces, to seal the canal.
As a result, even the most mini-
mally invasive root canal prepara-
tions, without any significant flar-
ing can be easily obturated.

EndoRez sealer has the same
radiopacity as gutta percha, has
good flow and wetting charac-
teristics, and sets slightly softer
than dentin to facilitate post
preparations or easy removal if
retreatment is necessary. The
sealer is hydrophilic in nature,
so it has an affinity for moisture
deep in lateral canals and den-
tinal tubules (Fig. 2—SEM
analysis). On the practical side,
this eliminates
the need to desic-
cate the canal
with a parade of
paper points;
rather, prior to ob-
turation, the canal
can be evacuated
with a luer vac
adaptor, and dried
with one paper
point. More impor-
tantly, this pene-

FIGURE 6—Luer vac.
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FIGURE 7—Master cone.

FIGURE 10—NaviTips.

FIGURE 13—Endorez plus ac-
cessory cones.

tration creates the first phase of a
monoblock inside the canal, an in-
timate seal to the dentinal wall.
UDMA resin has been used in or-
thopedic surgery for years as bone
resin so has a long track record of
biocompatibility. This is very im-
portant since an endodontic sealer
may be in direct contact with api-
cal connective tissues for a long
period of time, and so has the po-
tential to cause inflammatory de-
generation, delaying periapical
healing. The biological properties
of sealers are as important to
clinical success as their sealing
ability. Several studies on EndoRez
sealer have proven its biocompati-
bility,12 extremely low cytotoxic-
ity13,14 especially in comparison
with other sealers and it demon-
strates an antimicrobial action.15
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FIGURE 8—Two-spense into skini syringe.

FIGURE 11—Sealer into canal.

-

FIGURE 9—Skini plus NaviTips.

FIGURE 12

FIGURE 14—Touch 'n Heat.

It is, as a result, very well toler-
ated by the body, in the event of an
inadvertent overfill into periapical
tissue (Figs. 3A-C). Further stud-
ies have shown it to be more resis-
tant to root fracture than tradi-
tional obturation methods and
sealers.15 A very impressive study
reviewing the use and success of
EndoRez period concluded that
EndoRez “performed very well as a
root canal sealer over a period of
up to five years”.16 In addition to
being the central material used in
the ADO technique, EndoRez may
be used with ANY obturation tech-
nique as an alternative high per-
forming sealer with exceptional
physical and biological properties.

IRRIGANT CONSIDERATIONS

Most practitioners routinely use a
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FIGURE

placed in accelerator.

15—Accessory  cone

chelating gel or file lubricant dur-
ing the first few instrument
passes into the canal. It should be
noted that many of these contain
urea peroxide, which could inter-
fere with the setting of any resin
based sealer. However, FileEze
(Ultradent, South Jordan, UT)
(Fig. 4) does not contain peroxide,
so is absolutely compatible with
any resin based sealer such as
EndoRez, and is easily rinsed out
of the canal due to its aqueous
base. Sodium Hypochlorite is also
routinely used during the clean-
ing and shaping process. There is
no need to eliminate this irrigant
from your irrigation regimen, it
should simply not be used as the
LAST irrigant as it also contains
free radicals which may interfere
with the setting of a resin sealer.
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Instead, use a 17 or 18% liquid
EDTA (Fig. 5), for 30 seconds to
one minute in each canal at the
conclusion of the case. This dove-
tails beautifully with the hydro-
philic properties of EndoRez, as
this will allow for deep penetra-
tion in to the dentinal tubules, as
deep as 1200 microns.

Step by Step Apically Delivered
Obturation (ADO) technique
(Figs. 6-12).

1. With the canal cleaned, shaped,
and disinfected, the excess
moisture is removed with a luer
vac adaptor (Fig. 6) and a pur-
ple Capillary tip (Ultradent,
South Jordan, UT) and one pa-
per point.

2. EndoRez point (UDMA resin
coated Gutta Percha point)
master cone is trial fitted into
the canal (Fig. 7). These points
form the next link in the mono-
block concept, as the resin
coated point will bond to the
EndoRez sealer.

3. The sealer is injected from the
TwoSpense syringe directly into
a Skini Syringe (Fig. 8) fitted
with a 29 gauge NaviTip (Fig.
9). The NaviTip (available in dif-
ferent lengths (Fig. 10) allows
maximum flow of the sealer and
deep penetration into the canal
so that the sealer may be deliv-
ered “from the bottom up”.

4. The Skini syringe/NaviTip is
placed 2-3mm coronal from
working length, and the Endo-
Rez sealer is slowly injected
(Fig. 11). The syringe is slowly
withdrawn while the sealer is
delivered but with the needle
always submerged in the sealer
to avoid any entrapment of air.
The canal is filled to the orifice
with the EndoRez sealer.

5. The pre-fitted master EndoRez
point is now inserted slowly
and passively into the canal
(Fig. 12) and seated to working
length. If necessary, additional
accessory cones may be in-
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serted passively (Fig. 13).

At this point, the canal is obtu-
rated. The EndoRez points may be
seared off at the orifice with a
Touch’N Heat (Sybron Endo,
Orange, CA) (Fig. 14) or similar
hot instrument. Two additional
optional steps can be taken in con-
sideration of how and when the
tooth will be restored. If an imme-
diate post and core placement is
desired, then EndoRez Accelerator
(Fig. 15) is introduced with an ac-
cessory cone (after master cone
placement). This will speed up the
setting time to approximately four
minutes (Endorez typically sets in
20-25 minutes) enabling immedi-
ate post preparation.

Alternately, when the obtura-
tion is completed, EndoRez can be
light cured at the orifice for 40
seconds. This dual cure capacity
will result in a thin skin coat at
the orifice which will aid in the
immediate placement of addi-
tional direct restorative materials
to achieve immediate coronal
seal, which is essential to end-
odontic success.

If another obturation method is
used, then the same steps are
taken to introduce the sealer into
the canal, then you may proceed
with your technique of choice.

Leonardo DaVinci said that
“simplicity is the ultimate so-
phistication.” If obturation meth-
ods used for decades are still
lacking, then we owe it to the
tooth and patient to seek better
chemistry and technique to sim-
ply do better at filling sophisti-
cated root canals. OH
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inal article.
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