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to a #25, it might be taken to a #35 or 40 master apical 
diameter.  

C. What kind of electric motor is needed to power TF
and what is the ideal rotational speed?

Any electric motor can be used to power TF. This said, the
Elements Motor (SybronEndo, Orange, CA, USA) is a solid
choice for its simplicity, dependability and functionality 
relative to many other units. SybronEndo recommends that TF
be run at 500 RPM. TF can be used with or without torque
control, this is the option of the clinician. Some clinicians,
with experience, may find that TF can be rotated faster 
than 500 rpm and done so with efficiency and expanded 
functionality.

D. How many times can a TF file be used?
SybronEndo recommends a single use for TF. I have used TF

files with all their positive attributes for three-to-five canals.
This statement is made with the caveat that TF must be used 
appropriately. If the file is deformed after use, it should be 
discarded.  

E. Can TF be used in retreatment?
Yes, TF can be used to remove gutta percha, paste and/or

aid in removal of warm carrier based products. From a 
radiograph alone, it can be difficult at times to know if the
obturation was performed with a warm carrier based device. If
the clinician is a general dentist and accesses the tooth to find
that, when encountering the gutta percha, a carrier is in place,
it is most predictable to refer the case. While carrier removal is
generally straightforward, there are clinical cases where 
carriers have been inserted and subsequently wedged with 
frictional retention into the narrowing cross sectional 
diameters of the canal. In such cases, carrier removal may
require advanced skills and is most generally a specialist 
procedure. It is challenging to know, simply from looking at an
orifice or radiograph, if carrier removal will be challenging.
The smaller the canal, the smaller the carrier, the more tightly
bound the carrier is, the more challenging the removal (Figure
6). Clinically, in carrier removal,  the TF of a larger taper, .12
and .10 would be inserted into the coronal third of the canal
to create space alongside the carrier for solvents and hand files
or alternatively the TF can be rotated counter clockwise to
attempt to spin the carrier out of the canal. TF use for these
indications requires a higher rotational speed, 900 RPM or
higher. Caution and clinical judgment are advised. At all costs,
perforation must be avoided. Any RNT file, if rotated along
side a carrier or advanced into gutta percha can cause the RNT
to remove dentin along the furcal side if not performed 
correctly.  

F. How do I fit a cone to match a TF preparation?  
The final shape created by TF preparation can be matched

by both a paper point (TF paper points*) and gutta percha (TF
gutta percha**) of the same taper. The .06 20 RealSeal***
cone (if the clinician is bonding their obturation) is a 
universal master cone that can be trimmed and fit with 
tugback into many TF preparations quite easily. A cone fit 
X-ray may be used to confirm the working length and can tell
the clinician the likely appearance and quality of the final
obturation. (*, **, ***, all SybronEndo, Orange, CA, USA).

G. With TF preparation, do I need to modify my 
obturation technique?

After TF preparation, obturation proceeds in exactly the
same manner as with previous methods.  After TF instrumen-
tation, the final irrigant rinse is carried out with SmearClear,
(SmearClear, SybronEndo, Orange, CA, USA), a liquid EDTA
solution, to clear the smear layer. Clearing the smear layer
makes bonding the obturation possible with RealSeal 
(mentioned above). TF preparations can be obturated with
gutta percha or the bonded material discussed here.  

Bonded obturation with RealSeal has been shown to 
diminish coronal microleakage to a statistically significant
degree over gutta percha. Use of a bonded obturation is 
complemented by the placement of the coronal build up under
the rubber dam and under the SOM at the same time treatment
is completed.  For this build up, I use PermaFlo delivered with
the Skini syringe to place the coronal build up (Ultradent,
South Jordan, UT, USA). PermaFlo delivery in this manner is
simple, clean and very efficient. As an aside, the Skini syringe
is also an ideal method to place sealer into canals, especially
under the surgical operating microscope (SOM), (Global 
Surgical, St. Louis, MO, USA).

A new and novel method for enlargement of canal spaces 
has been presented, the Twisted File. The flexibility, cutting 
efficiency and fracture resistance of the Twisted File derives
from the proprietary heating, cooling and twisting of the metal
and the fact that the file is not ground against the grain of the
metal. Emphasis has been placed on the advance that TF 
represents with regard to making possible a single file 
enlargement of canal spaces for many canals and usually no
more than two-to-three files for virtually any anatomy. 

I welcome your feedback. n

As an aside, it is vitally important that the clinician keep in
mind the TWL as apical progression with TF is being made.
Appreciating the TWL during TF insertion can help prevent the
clinician passing the tip of the TF file beyond the MC and 
causing canal transportation. Transportation is possible with 
any RNT file if the clinician does not appreciate the 
position of the file tip at all times (Figures 3-5). 

6. Achieving and maintaining canal patency, leaving the 
foramen at its initial position and size are essential in apical third
enlargement. With TF, generally, it will take between 1-3 TF files
used Crown Down (larger tapers to smaller) to move apically to
the TWL from the orifice. Generally, in most canals, each single
TF file will need to inserted two-to-three times before the next
smaller TF taper is utilised. In short, this means that with
approximately four-to-six insertions, of, for example, two TF
files, the clinician will be able to get a TF file to the MC. Canal
preparation is finished when the chosen TF taper is taken to the
MC. Some clinicians may wish to create larger apical diameters
than a #25. TF can be blended with any other RNT system the
clinician may desire to do so.  

Without the aforementioned methodical steps described
above, moving through access and canal preparation, variables
that predict iatrogenic outcomes can accumulate. For example,
if the clinician is in the apical third and especially doing so 
without: 1) a glide path 2) accurate TWL determination 3) 
having removed the cervical dentinal triangle 4) and copious
irrigation, the likelihood of an untoward outcome increases.
The converse is true. Management of complex anatomy is a
function of performing all of the needed steps. There are not
short cuts. For example, preventing blockage is possible, in part
through recapitulation. Management of an S shaped multiplanar
curvature is problematic if the canal lumen is allowed to close
with debris for lack of recapitulation and irrigation. Following
the advised steps here with the use of TF is highly predictive of
optimal enlargement of the most challenging anatomy.  

TF questions
Several important, clinically relevant TF questions can be
answered at this stage:

A. If the clinician should reach the apex with a .08
tapered TF, how does the clinician know if this is the ideal
master apical diameter and if they should create a larger
taper to the preparation?  

If a larger taper can be created without undue risk of 
vertical root fracture, perforation, or uneccessary weakening of
the roots, it is generally appropriate to create the larger taper.  
Creation of such larger taper will allow more ideal irrigation,
easier cone fit, efficient obturation with techniques such as 
SystemB, etc. In this example, if a .08 TF will reach TWL, 
generally a .10 TF can be taken to the TWL. The above not 
withstanding, relatively few roots would indicate that a .12 TF

be used along their entire
length, except the most
straight and unrestricted
ones (upper palatal roots,
upper non calcified central
incisors, etc).  

B. Is a size #25 large
enough as a master apical
diameter?  Shouldn’t apical
preparations be larger than
that? 

To expand on the 
concepts above, the
endodontic literature is very
clear that larger apical 
preparations are consistent
with cleaner canals. If the 
clinician wishes to create a
larger master apical diameter,
they can do so. In reality,
some clinicians will create
these larger diameters, many
others will not. What is 
evident from TF use is that
the preparations taken to the
larger tapers, .10 and .12 to
the apex, once gauged as
described below, do so very
accurately to at least the
diameter of a #25 hand K 
file and possibly larger
depending on the initial
anatomy of the canal. 
As desired, the canal 
preparation can be modified
with other files. 

The initial diameter of the
MC, the value determined
from gauging the apex, can
be used to tell the clinician
what the final prepared
diameter might be. Gauging
is best described by example.
If a #25 hand K file will 
slide to the TWL and 
gives resistance to apical 
displacement through the
MC, this is the narrowest
diameter of the canal at the
MC. From this diameter, the
clinician can make a clinical
decision as to their ideal and
final apical diameter. In this
example, if the canal gauges
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of the file into the canal to avoid blockages.  
4. Since TF is a fixed tip size instrument and only the taper

varies amongst the files, the clinician must decide to what taper
they wish to enlarge the canal, i.e. what is the ideal master 
apical taper (MAT) If the root is wide, relatively straight and
there is adequate root width (palatal canals of upper molars), an
initial .12 TF insertion is usually possible. In smaller, shorter
and more curved roots, a smaller taper (.08, .06) should be 
chosen as the first TF used. The choice of the first file into the
canal has ramifications for the creation of continuous taper
throughout the canal. To provide continuous taper, if a TF is
used in the coronal half of the root, it can and should generally
be taken to the TWL if possible without risk of perforation. It is
vital, at all costs, to avoid creating a ‘Coke Bottle’ preparation,
enhanced taper high in the canal and severely reduced taper in
the apical root half. Using the same taper in TF throughout the
preparation can avoid this problem and create the needed 
narrowing cross sectional diameters. In essence, the initial taper
chosen at the orifice should, if possible passively be the final
taper taken to the apex. 

5. After straight-line access and removal of the cervical 
dentinal triangle, patency and a glide path in the portion of the
root being shaped (in this case the coronal and possibly the 
middle third) should be assured. The clinician should then
insert a TF of an appropriate taper (generally, bigger and less
curved canals will allow greater tapers and the converse is true).
The TF can be inserted into the canal allowing progression as far
apically as possible without forcing the file to any arbitrary
length. For example, if the .12 TF (in an appropriate root form)
will allow insertion to the middle third of the root without
undue pressure, the file can be inserted to this length. After each
TF insertion, the canal is irrigated and recapitulated. After the
first TF into the canal, the clinician can choose to either precede
Crown Down or possibly complete the preparation using a 
single TF file. This decision will be a matter of clinician 
preference and whether the anatomy will allow it.  If the file 
will move apically, without undue pressure, to the minor 
constriction (MC) of the apical foramen, used with tactile 
recommendations contained here, the clinician may do so. With
TF’s cutting prowess, flexibility and fracture resistance, it is 
relatively simple to take a .10 taper to the apex of most molar
roots seen in daily practice. What this means to the clinician is
that if .10 is used as the first taper at the orifice, it is generally
the final taper at the apex.

If the clinician opts to use a multiple file Crown Down
sequence and the first file into the canal was a .12 TF, the next
file used would be the .10 taper. Using the correct tactile control
and methods described here, the sequence of larger TF files to
smaller is used until TWL is reached. Once the first TF reaches
the TWL, the TWL is verified again with an electronic apex 
locator. If a single file technique is not possible, the TWL can
usually be reached with 2-3 TF files, again, used Crown Down.  
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