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Endodontic shaping

The entire discussion of endodontic
instruments is often limited to which
rotary NiTi system works best. The
major manufacturers have tried to
make it a given that rotary NiTi in
one form or another is truly the only
way to go. However, underneath that
doctrinaire exterior lie clues to the
fact that rotary NiTi cannot be the
entire story. Dr. Barry Lee Musikant
and Dr. Allan S. Deutsch explain.
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Single tooth anesthesia

The STA (single tooth anesthesia)
System from Milestone Scientific uti-
lizes computer-controlled local anes-
thetic delivery to create a comfortable
injection process for both the dentist
and the patient. STA allows dentists to
stop administering block injections,
and it is ideal for endodonists as they
focus on one tooth at a time.
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AAE Fall Conference
“Implants in Endodontics — Treat-
ment Planning and Placement Tech-
niques” is the theme for the AAE Fall
Conference, scheduled to take place
this November in San Francisco. The
11 hours of endodontic-related con-
tinuing education will feature work-
shops and lectures presented by
Dentsply Tulsa Dental Specialties
and Nobel Biocare, as well as ses-
sions on experiences with implants
in both the clinical practice and the
educational environment.
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By Stephen F. Schwartz, DDS, MS

One of the most stressful events
in endodontic treatment is the in-
ability to achieve total pulpal anes-
thesia. It is not only stressful for the
patient but the dentist as well. Fail-
ure to obtain desired levels of anes-
thesia has a cascading negative ef-
fect on the procedure, the patient,
the dentist and practice efficiency
and productivity. In a referral prac-
tice limited to endodontics, all of
these events are even more greatly
amplified.

When we think of the inability to
achieve the desired level of anes-
thesia, we are usually dealing with
mandibular molars. The usual
chain of events goes something like
this:

1. Placement of topical anesthetic
in the penetration zone for a tradi-
tional mandibular block for two to
three minutes.

2. Delivery of 1.8 ml of our anes-
thetic of choice.

3. 10–20 minutes for the anesthetic
to take effect.

4. Discovery either before or dur-
ing the procedure of inadequate pul-
pal anesthesia.

5. Removal of the rubber dam and
a second mandibular block or a

painful intra-pulpal injection or a
PDL (intraligamentary) injection.

Assuming the second attempt is
successful in allowing for pulp ex-
tripation, the time involved is in ex-
cess of 45 minutes and the proce-
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By E. Steve Senia, DDS, MS, BS, and Greg Goldfaden, DMD

As mentioned in previous articles
(see “Endodontic success: it’s all
about the apical third,” Endo Trib-
une, March 2008; and “Endodontic
success and working length: think-
ing 3-dimensionally,” Endo Tribune,
April 2008), cleaning the canal is the
most important part of endodontic
treatment. This doesn’t mean that an
effective seal is not important — it is.
It means that an obturation can only
be as good as the instrumentation.
No obturation technique can seal a
canal when tissue or debris prevents
the filling material from occupying
the entire canal space. However, al-
though cleaning is most important
(apical lesions can heal without an
obturation), the amount of time a
canal remains that way (clean) is
time limited. A clean canal will like-
ly become contaminated if the obtu-
ration is inadequate or the restora-
tion fails. We chose the words in the
title — to have and to hold — to em-
phasize the importance of having a
clean canal and then holding it with
an effective obturation for long-term
success.

The goal of obturation — sealing a
canal from post-treatment contami-

nation — is usually done with gutta-
percha (GP) or Resilon (R) and seal-
er. The importance of sealer must
not be underestimated. Without seal-
er there is no seal — it is the very
reason why all techniques use sealer.
Think of sealer as being similar to
the gasket used where a garden hose
connects to a faucet. If it is missing or

defective, the water will leak out at
the connection — no matter how
much it is tightened. Likewise, with-
out sealer the filling will leak no mat-
ter how much it is condensed.

On occasions, we hear comments

Pulpal anesthesia:
evidence-based decision making

Endodontic success and obturation:
to have and to hold
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Fig. 1: SimpliFill (SF) obturation cross-section: The round canal prepared by LightSpeedLSX is the key
to an effective seal with SimpliFill. The SimpliFill is pressed into the apical third with firm pressure;
sealer is distributed by hydraulic forces around the SF and into any open spaces.
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about sealer being dissolved from
canals. For this to happen would re-
quire a huge amount of saliva and
the case would most likely fail any-
way, even without the sealer dis-
solving. Sealer may be resorbed api-
cally, but only when inflammation is
present. However, a successful root
canal begins the healing process.
The inflammatory process subsides
and sealer resorption does not
occur. If sealer resorbed without in-
flammation, all root canal treatment
would be in jeopardy.

Obturation using SimpliFill®

SimpliFill (SF) is a tapered gutta-
percha or Resilon cone cut to a 5 mm
length. It is threaded onto the tip of a
stainless steel carrier (Fig. 2) that
serves to press the SF into the apical
third. When the SF tip reaches work-
ing length (WL), the carrier is un-
threaded and removed from the
canal. SF is an effective seal because
the apical canal shape prepared by
LightSpeedLSX™ instruments is
mostly parallel. Pressing the tapered
SF into this parallel preparation is
like pressing a cork into a wine bot-
tle. The hydraulic pressures devel-
oped from the tight fit forces the
sealer into any open spaces.

The SimpliFill technique

A SF Apical Plug matching the
Final Apical Instrument Size (FAS) is
trial fitted without sealer by setting
the rubber stop at WL and slowly
advancing SF in the canal until a
slight resistance is felt. If resistance
is felt (cone binds on walls) when
the SF tip is between 2 mm and 4

mm from WL, it means the fit is cor-
rect. If the tip goes to WL without
resistance, the SF is too small. Cut 1
mm off the tip or use the next larger
size. If the SF meets resistance more
than 4 mm from WL, it’s too large
and the next smaller size is used.
Those with some experience usual-
ly skip this step, because SF consis-
tently trial fits correctly.

After trial fitting, place sealer in
the canal and on the SF. Use your
sealer of choice, but do not use GP
sealer with Resilon or Resilon sealer
with GP. The carrier is advanced
slowly to resistance and then the SF
is pushed firmly to WL. Release the
carrier from the SF with four com-
plete counter-clockwise rotations. If
the SF doesn’t release and comes

out with the carrier, it means the SF
is too small. Use the next larger size.

The tight fitting SF fills the apical
5 mm and forces sealer into any ex-
isting voids. It’s as simple as that —
hence the name SimpliFill. It has
been shown to be a rapid, simple
and effective obturating system.1-3

Once in place it does not require ad-
ditional manipulation. The round
cone tightly fits the round prepara-
tion made by the LSX, and the seal-
er takes care of any irregularities
(Fig. 1). Also, the canal does not
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Fig. 4: HotShot gun: cordless, fast and convenient for backfilling
behind the SF. Needle gauges are 20, 23 and 25, either fixed or
able to swivel 360 degrees. Swiveling allows the needles to be
used in many cases (reducing the number of times it needs to be
bent) before being discarded.

Fig. 2: SimpliFill (SF): A 5 mm cone of gutta-
percha or Resilon attached to a stainless steel
carrier. The carrier is removed from the canal
after SF is pressed into place, sealing the
apical third of the canal. SimpliFill is available
in sizes ranging from ISO 35 to 150 in 25,
31 and 50 mm (veterinarians) lengths.

Fig. 3: SimpliFill needle and syringe: an easy way to back fill behind SF.
The needle’s hub is filled with sealer that is syringed into the canal to the
orifice. Then, one or more cones are placed for a continuous filling of
gutta-percha (GP) or Resilon (R) from orifice to working length (WL).

Fig. 5: EndoPAX pluggers: two double-sided pluggers with four tip sizes — 50 and 70 and 90 and
120. They have a special coating called GTX, which keeps the GP/R from sticking to the plugger.

CorrectionsET
Endo Tribune strives to maintain the
utmost accuracy in its news and clini-
cal reports. If you find a factual error
or content that requires clarification,
please report the details to Mr. Fred
Michmershuizen, managing editor, at
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have to be highly tapered — weak-
ening the root — to accommodate
condensing instruments.

Backfilling techniques

After obturating the apical 5 mm,
the remainder of the canal is ready
for a post. Not having to remove fill-
ing material saves time and avoids
the possibility of disturbing the api-
cal seal. If a post space is not re-
quired, the remainder of the canal
can be filled using one of the two
following techniques.

SimpliFill Syringe:
The hub of a needle is filled with

sealer and attached to the syringe
(Fig. 3). The needle (ISO size #55) is
advanced until it touches the top of
the SF (or close to it) and sealer is ex-
pressed. When sealer fills the canal
to the orifice the needle is with-
drawn. Then, a standardized cone
(also called a backfill cone), the same
size as SF, is advanced through the
sealer until it touches the top of the
SF. Most dentists then add accessory
cones as space permits. The result is
a continuum of easily removed obtu-
rating material, making retreatment
or post space creation much easier if
required in the future.

HotShot™ Gun:
LightSpeed Technology (now Dis-

cus Dental) was the first company to
introduce a cordless handpiece for
NiTi rotary preparation. As a natural
follow-up the company now offers a
cordless obturating device, the Hot-
Shot (Discus Dental, Culver City,
Calif.) (Fig. 4) that is used to fill the
remainder of the canal with warm
gutta-percha or Resilon. HotShot is
not recommended for sealing the
apical third, but it is a great supple-
ment after SF is placed there. The
HotShot gun is light, easy to handle,
very easy to clean and uses needles
that swivel 360 degrees, which
makes filling difficult canals easier.
It uses separate pellets instead of in-
corporating the filling material with
the needle as with some designs, re-
quiring discarding the needle when
empty. HotShot needles can usually
be used many times, reducing the
cost. Swivel needles reduce the
number of times it needs to be bent,
which also adds to needle longevity.

Select a needle (available in
gauges 20, 23, 25), attach it to the
HotShot and bend the needle using
the wrench provided. The 23 gauge
needle is by far the most popular,
followed by the 25 and then the 20
gauge. A pellet is loaded and the
temperature set to 150° C for Resilon
and either 180° C or 200° C for GP
(depending on material and your
preference). When HotShot reaches
the desired temperature (about one
minute) you are ready to begin.

Backfilling with HotShot is relative-
ly easy, although there are a few tech-
nique nuances. The canal should
have sufficient sealer remaining from

the SF step, but be sure to remove ex-
cess sealer with a paper point. Before
entering the canal, express about 1
mm of the material (GP or Resilon)
out the end of the needle and dip it in
the sealer. Advance the tip of the nee-
dle (with GP/R still slightly beyond
the tip) in the canal until it touches
the top of SF. Leave it there for at least
five seconds to fuse the new material
with the top of the SF. Skipping this
step can result in pulling the backfill-

ing material out of the canal when
withdrawing the needle. Do not fill
the entire canal in one step! Just fill
about 2 to 4 mm and then withdraw
the needle from the canal. At the end
of the withdrawal, wipe the side of
the needle against the side of the
canal to remove excess material at-
tached to it. Pack what was placed in
the canal with the EndoPAX Pluggers
(Discus Dental) (Fig. 5). Repeat until
the entire canal is filled.

Cases — courtesy of Greg Goldfaden, DMD
Case No. 1: Tooth #29

Diagnosis — pulp necrosis with
chronic periradicular periodontitis.
Instrumentation with LightSpeedLSX
(Final Apical Preparation Size = #70);
irrigation with EndoVac™, obturation
with SimpliFill GP #70, SimpliSeal
sealer; backfill with the HotShot Gun
(Discus Dental) (Figs. 6a–6d).
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Fig. 7a: Pre-op.

Fig. 6c: Final radiograph after composite filling. Fig. 6d: Three-month recall.

Fig. 6a: Pre-op. Fig. 6b: Immediately after placing SF.
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Fig. 7b: Working length determination.

Fig. 7c: After placing SF. Fig. 7d: Final radiograph.
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Once the canal is instrumented to
working length with the Light-
SpeedLSX Final Apical Size (FAS),
an important step for proper fit of
the SimpliFill Apical Plug is to create
a “ramp” 4 mm short of working
length with the next larger LSX.
This helps guide the SF into place.
Final irrigation and rinse using the
EndoVac system does a great job of
removing any remaining debris that
may be left after instrumentation.
After drying the canal, a SF Plug is
selected to match the FAS (#70 in
this canal).

If, for some reason, the SF does
not fit properly, a different size can
be selected. For example, if the SF is
too small, it will not remain in the
canal. Instead, when one tries to re-
lease it from the carrier, it will come
out still attached to the carrier. If the
SF is too large it will not reach full
working length. While fitting issues
are rare, I recommend trial fitting
the SF until you gain experience and
confidence with SimpliFill, which
shouldn’t be very long.

The canal is coated with Simpli-
Seal sealer using paper points. The
rubber stop on the SF carrier (Fig.
2) is set to working length (WL) and
the SF coated with sealer. Slowly
advance SF into the canal, pause at
the resistance, then push with firm
pressure until the stop reaches the
reference point. I like to take a

check film to make sure I am happy
with the placement of the SF (Fig.
6b). If, for any reason, SF does not
fit to your liking, it can be removed
very easily by inserting a Hedström
file into the SF, turning it several
clockwise turns (until the SF is en-
gaged) and pulling SF out of the
canal.

The canal is now ready for the
backfill portion of the obturation. I
use the HotShot Gun (Fig. 4). I like
to get the HotShot needle as close
to the top of the SF as possible.
When in place in the canal, I ex-
press a small amount of warm
gutta-percha and compact it with
the Smart EndoPAX Pluggers (Dis-
cus Dental). I find that by doing
small increments of the backfill at a
time, it makes for a properly con-
densed canal with less of a chance
for voids in the filling material. The
increments should continue until
the canal is fully obturated. In this
case a composite filling was placed
immediately (Fig. 6c). A three-
month recall film (Fig. 6d) shows
almost complete healing.

This case will always be special to
me because it was my first case
completed using the Smart Endo
system and shows how quickly and
easily the technique can be learned.
The rapid healing is a true testa-
ment for the importance of thor-
ough apical cleaning and the likeli-
hood that it will increase our suc-
cess rate.

Case No. 2: Tooth #18
Diagnosis — Irreversible pulpi-

tis. Instrumentation with Light-
SpeedLSX (FAS, MB = #50, ML =
#50, D = #70; irrigation with En-
doVac; obturation with SimpliFill
GP) (Figs. 7a–7d).

As I began working on this case, I
realized that the canal anatomy was
more complicated than normal, so I
took a working length film to visual-

ize the curves that were involved
(Fig. 7b). After instrumentation, I ir-
rigated using the EndoVac system
and dried the canals using paper
points. Sealer was placed in the
canal and on the SF Plugs. In this
case I used firm pressure when seat-
ing the plugs to make sure to nego-
tiate all curves (Fig. 7c). The backfill
was completed with the HotShot. A
final film was taken to confirm com-
plete obturation with no voids (Fig.
7d), and a composite filling placed. I
have found that instrumenting and
obturating all types of root canal
anatomy, including difficult cases,
can be achieved using the Smart
Endo system.

Conclusion

Obtaining a clean canal is always
the most important part of endodon-
tic treatment. However, although it
initiates the healing process, ade-
quate obturation and restoration are
necessary to maintain the cleanli-
ness of the canal for long-term suc-
cess (no recontamination). A sim-
ple, effective and predictable obtu-
ration technique is required to
achieve this goal.

We wish to thank Steven S. Senia,
BSIE, MBA, for his assistance with
this article.

� page 4ET

E. Steve Senia, DDS, MS, BS
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degree from Marquette University in
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sity of Texas Dental School at San An-
tonio. He retired in 1992. Dr. Senia is a Diplomate of the American Board
of Endodontics. He is a former member of the Editorial Board and the Sci-
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If you want to learn more about
the SimpliFill Obturation

Technique, call Discus Dental
at (800) 817-3636 and ask for
a free DVD with animations

of the procedure.
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By Barry Lee Musikant, DMD, and Allan S. Deutsch, DMD

If the major manufacturers of en-
dodontic instruments had their way,
the entire discussion of instruments
would be limited to which rotary
NiTi system works best. They have
tried to make it a given that rotary
NiTi in one form or another is truly
the only way to go. However, under-
neath that doctrinaire exterior lie
clues to the fact that rotary NiTi can-
not be the entire story. Consider the
following:

• A glide path is an absolute essen-
tial prior to the use of rotary NiTi.

• Straight-line access by means
other than rotary NiTi is strongly
recommended.

• The recognition that abrupt api-
cal curves must be addressed by
means other than rotary NiTi.

In addition, the following precau-
tions are strongly recommended:

• Single use of the instruments.
• Recapitulation in the presence of

any apical resistance.
• The practical limitation of tip

size and taper of rotary NiTi as the
canals become more curved, not
necessarily related to the needs of
canal shaping.

• That they all be used with an ex-
pensive, torque-sensing electric
handpiece.

Furthermore, even more recently,
the initial shaping of canals tradi-
tionally done manually has had its
options expanded by the recognition
that a reciprocating handpiece can
be a useful tool and an alternative to
the initial manual shaping of canals
by K-files.

It is the intent of this article to
produce a series of rational op-
tions that will make endodontics
as it is now being marketed safer,
more efficient, far less costly and
far less taxing to learn and master.
In that quest we will show the fol-
lowing:

• That reamers are more efficient
than K-files or any other type of file.

• That relieved reamers are more
efficient than non-relieved reamers.

• That relieved reamers produce a
superior tactile sense compared to
K-files.

• That engine-driven reciprocation
combined with relieved reamers can
shape canals distortion-free very
rapidly.

• That the substitution of recipro-
cation for rotation eliminates the
two main causes of instrument
breakage, namely torsional stress
and cyclic fatigue.

• Taper lock, the main cause of tor-
sional stress, is virtually eliminated
by the use of a 30-degree reciprocat-
ing handpiece.

• That reciprocation is so atrau-
matic to the instruments that they
can be used many times without
concern for breakage.

• That the multiple use of robust
instruments used in an atraumatic
fashion will reduce the cost per use
of these instruments compared to
rotary NiTi by about 90 percent.

• That relieved reamers, predom-
inantly stainless steel, used in a re-
ciprocating handpiece become a
rational choice over the use of ro-
tary NiTi.

Why would anyone think that
reamers are superior to K-files? If
the answer were so obvious, why
have the vast majority of graduat-
ing dentists still learned to initially
shape canals with K-files? We sus-
pect the answer is equal parts iner-
tia and lack of focus, but before
that statement can carry any
weight we must first prove con-
vincingly that what we are saying
makes sense.

K-reamers and K-files both have
working lengths of 16 mm. Within

that working length K-files
have 30 flutes while ream-
ers have 16 flutes (Fig. 1).
If both reamers and files
are made from a square
wire, it follows that each
flute has four contact
points. If 30 flutes are
present then there will be
a total of 120 contact
points for the K-file while
the 16 flutes of a reamer
will produce 64 contact
points. Logically, the less
the engagement along
length the less the resist-
ance to apical negotiation.
This being the case, we
must conclude that ream-

AD
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Fig. 1:
K-files
have 30
flutes,
while
reamers
have 16
flutes.
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ers are superior to files given the
goals we wish to achieve with
them. Furthermore, the fewer the
flutes the more vertically oriented
the flutes, which then cut more ef-
ficiently when the motion is a hori-
zontal watch winding or reciproca-
tion. Again, the reamers with 16
flutes have flutes that are about
twice as vertical as those on a K-file
with its 30 flutes. In addition, the
fewer the flutes the less work-hard-
ened the instrument, making one
with half the number of twists
about twice as flexible.

The blades on any instrument be-
come more effective the closer the
cutting action is perpendicular to
the plane of motion. Horizontal mo-
tion calls for vertical blades just as
vertical motion would call for hori-
zontal blades. Today, we no longer
emphasize vertical motions for
shaping because they tend to pro-
duce apically impacted debris.

With reduced resistance to en-
gagement, greater ease of shaving
dentin off the canal walls and supe-
rior tactile perception of what the
tip of the instrument is encounter-
ing, the reamer performs better
than all file designs. This superior
tactile perception combined with a
30-degree reciprocating engine
(Fig. 2) allows the incorporation of
a cutting tip that while having the
ability to pierce tissue rather than
impact it, cannot make its own
pathway unless obviously excessive
force is applied.

Every advantage that accrues to
reamers is accentuated when the
reamers are relieved along length.
There is less engagement along
length that enhances the ease of api-
cal negotiation and the instruments
are even more flexible, which to-
gether further improve tactile per-
ception. Shaping using a reciprocat-
ing handpiece or manual watch
winding motion is very similar to the
balanced force technique, which
gives the dentist the ability to shape
significantly curved canals using
stainless steel reamers and files. By
keeping the apical third of the canal
free of debris, the relieved reamers
can be used to shape complex apical
anatomy. By instrumenting 1 mm
over the apex through a size 20, we
establish an exit for any debris that
is not removed coronally.

Experience has shown that this de-
bris has little potential for producing
postoperative pain and the extended
reamer is never taken so far that it
hits the ligament. We must remem-
ber that the correct length through
complete instrumentation is the api-
cal constriction that is most often a
good millimeter or more from the
PDL. With the canals in the apical
third free of most of the debris, the
balanced force produced either
manually or by the reciprocating
handpiece will shape complex
anatomy distortion free.

Because separation is not a con-
cern, the shaping can routinely be
taken to a minimum of 35, allowing
for a diameter that the literature
says is the minimum dimension
compatible with efficient irrigation.

Relieved reamers are asymmetric
instruments that have the capability
of helping the dentist distinguish
between a round and oval canal.
This is not a trivial pursuit. Many
canals have a bucco-lingual dimen-
sion that is two to three times the
mesio-distal width. If not aware of
this, an apical preparation that is
inadequate in mechanical removal
may result while not allowing a
wide enough preparation for ade-
quate irrigation to compensate for
the less than adequate mechanical
debridment.

Just like rotary NiTi, a system
based on relieved reamers powered
by a 30-degree reciprocating hand-
piece is constantly improving and
refining itself. Today, we do most of
our initial instrumentation with 17
percent EDTA flooding the canals.
EDTA is a chelating agent as well as
a mild acid. Together these two
properties soften the walls of the
dentin, allowing for even easier
penetration of the canal length.

From a practical point of view, the
problems long associated with ro-
tary NiTi are never a concern when
relieved reamers coupled to a re-
ciprocating handpiece are substi-
tuted. Instruments, for all intents
and purposes, do not break. It is not
a consideration. This alone makes
them an interesting option for any-
one who has faced “separation anx-
iety.” However, the virtual elimina-
tion of breakage is only one aspect
of its advantages. Having a system
predominantly composed of re-
lieved reamers offers the additional
following advantages:

• They are routinely used many
times, with dullness — not fear of
separation — being the reason they
are replaced.

• Because they are significantly
less expensive than rotary to start
and are then used a minimum of six
to seven times, they are anywhere

from 10 to 20 times less expensive
on a per-use basis.

• Because of their superior tactile
perception, the dentist can differen-
tiate between a tight canal and hit-
ting a wall.

• Because they are asymmetric
along length they can differentiate
between a round and oval canal,
telling the dentist when he must
widen the canal more to compensate
for the larger bucco-lingual diame-
ter of the canals.

• Because they are composed
mainly of stainless steel reamers
they can easily be pre-bent to con-
form to the most abrupt apical

curves that may be present.
• Used with 17 percent EDTA,

the glide path is rapidly shaped
through a 35 to the apex and 40
1 mm short. In fact, we do not dif-
ferentiate between glide path cre-
ation and the final shaping of the
canal. It is all one seamless con-
tinuous process.

• A 35 apical preparation assures
the dentist that adequate irrigation
with NaOCl, 17 percent EDTA and 2
percent CHX can be accomplished.

• Even in the most difficult canals
it rarely takes more than two to five
minutes to shape a canal to com-
pletion from the time the measure-
ment was taken with the apex loca-
tor.

• While the complete shaping se-
quence comprises 10 instruments,
as one becomes experienced with
this system these steps can often be
truncated down to four to five instru-
ments with no increase in separation
concerns.

All these advantages are based on
reamers that negotiate through
canals with far more ease than any
file design and the power of bal-
anced force that is inherently incor-
porated into a handpiece that pro-
duces a rapid 30-degree reciprocat-
ing motion. By following these sim-
ple principles we have done away
with the need for awesome new and
very expensive technologies that
keep trying to fit a square peg (ro-
tary NiTi) into a round hole (safe,
rapid and predictable shaping).

As is always the case, the claims we
make for this alternative way of
doing safe, effective, economically
sound endodontics are subject to your
evaluation. We expedite your ability
to make those evaluations by offering
endodontic workshops. For more in-
formation please call (888) 542-6376.

Fig. 2: Superior tactile perception is combined with a 30-degree reciprocating engine.
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dure has only just begun. The inef-
ficiency in this scenario does not
consider the loss of confidence by
the patient, the stress on the patient
and the doctor, the disruption of the
office schedule and the financial
cost attendant to decreased effi-
ciency.

Now let’s examine the same sce-
nario utilizing intraosseous anes-
thesia (IOA). Intraosseous anesthe-
sia involves an injection that pene-
trates through the gingiva and cor-
tical bone and then the anesthetic
solution is delivered into the under-
lying cancellous bone (Fig.1). There
are devices on the market such as
the X-tip™, Stabident and IntraFlow™

(Fig. 2) to facilitate this type of in-
jection. IOA from an evidence-
based perspective has in excess of
an 85% success rate for total pulpal
anesthesia as demonstrated by nu-
merous studies1–5, while the
mandibular block enjoys a statisti-
cally significant lower success
rate6–9, using the same criteria of
success. The intraosseous injection
could have been utilized as either
the primary or secondary route of
administration in the first scenario.
If used as the primary, the odds of
successful pulpal anesthesia would
have been increased10 and the pro-
cedure could have been started
within five minutes post injection
with the added benefit of no lip
numbness for the patient. As a sec-
ondary injection given immediately
after the mandibular block, the ad-
vantages gained would be lingual
anesthesia, even greater odds of
total pulpal anesthesia and almost
immediate initiation of treatment.
The time saved would have been
significant, but more importantly
the procedure would have been less
stressful to both the patient and the
dentist and would have resulted in
almost immediate pain relief for
those patients presenting with an
acute pulpitis.

In examining the reasons why in-
traosseous anesthesia, clearly the
obvious choice in evidence-based
decision making, is not more wide-
ly used, we must look first to our
dental schools. Anesthesia in most
dental schools is taught by the oral
surgery department. These very
well-trained individuals have virtu-
ally no need for pulpal anesthesia
for endodontic or restorative proce-
dures and therefore are more famil-
iar and comfortable with block and
infiltration techniques. A second
reason is the comfort level or fear
expressed by the average practi-
tioner with an injection that pene-
trates the bone. Based on this fear,
many would rather opt for the more
traditional intraligamentary or PDL
injection. From an evidence-based
perspective, this route of adminis-
tration enjoys a lower percentage of

success11 and can have the negative
effect of patient discomfort and the
potential for driving bacteria and
pocket contents deep into the peri-
odontal ligament space with unin-
tended consequences and a low
probability of total pulpal anesthe-
sia. It has been found that IOA has
on average about a 15–20 minute
maximum pulpal anesthetic effect,
while the duration and pulpal anes-
thetic effect of PDL injection is
much shorter and less profound. It
has recently been shown that an ad-
ditional IO injection can extend the
maximum effect of the anesthesia
for an additional 15 minutes.12

If we are going to continue to
meet our patients’ needs and expec-
tations while practicing in an envi-
ronment of evidence-based deci-
sion making, we must change that
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Fig. 1: Mandible
cross section.
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