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_Intra-canal microbesare the cause of endodon-
tic disease.1–3 The removal of microbes from the root
canal system during treatment and the prevention of
microbes entering the canals determines whether
treatment will be successful.4,5

Root canal instrumentation is one of the major
tools with which to ensure the long-term success of
root canal therapy.6,7 The aim is to mechanically dis-
rupt as much biofilm as possible so that, with the 
addition of irrigants and/or intra-canal medicaments,

a very low microbial count can consistently be achieved
before root canal filling. Furthermore, the aim of root
canal instrumentation is to achieve the microbial re-
duction goals mentioned above without unnecessar-
ily weakening the root by over-instrumentation, that
is, the reduction of the dentinal wall thickness. Preser-
vation of native tooth structure, especially in the cer-
vical region of the tooth, has been demonstrated to
correspond to better long-term survivability from a
loading and restorative standpoint. It is well estab-
lished that the root decreases in its resistance to frac-
ture as the remaining dentine thickness decreases.8

_What is the ideal root canal 
instrumentation size?

The file alone does not remove the maximum
amount of biofilm but works in synergy with irriga-
tion. What then is the ideal instrumentation size to
achieve the desired goal of biofilm elimination? In 
order to answer this question, we need to analyse
anatomical studies, and evaluate whether and how it
is possible to remove biofilm from these canals.

Fig. 1_Median canal diameters.

Fig. 2_Benefits of BT-Race files.
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A review of anatomical studies demonstrates
striking consistency regarding instrumentation size.
Figure 1 summarises the anatomical aims for a
mandibular molar. Consider the mesiobuccal and
mesiolingual canals at the 1mm measurement from
the apical foramen, which corresponds most closely
to the dentinocemental junction. In the mesiodistal
direction, the diameters are 0.21mm and 0.28mm, 
respectively. Thus, finishing at a #25 file would appear
to be sufficient when viewed on a periapical radi-
ograph, since the mesiodistal direction is what we see
on the radiograph. However, if we look in the bucco -
lingual direction, the correct sizes are between #35
and #40 files. For the distal canal, a #35 file would ap-
pear adequate on the radiograph (mesiodistal view)
but the correct size would be a #50 file. Thus, if we
want to clean in three dimensions, we need to instru-
ment in the buccolingual dimension also.

Furthermore, if we look at the measurements at 
2 and 5mm from the end of the root, it is apparent 
that a 0.04 taper is all that is needed to contact the
walls in these areas further from the apex if we do, in
fact, instrument to the apical sizes required (a #35 or
40 file mesially and a #50 file distally). Using tapers
larger than 0.04 is not required to remove microbes
and unnecessarily weakens the root. Anatomical
studies on all roots follow this basic biological rule,
that is, size 35 or 40 for the smaller canals and size 50
for the larger canals.9–11

_What is the ideal shape of an 
instrumented canal?

Adequate biological sizes with minimal taper with
the least number of files will ensure the ideal shape.
Thus, in order to achieve the aims stated above, that
is, maximal biofilm disruption with minimal weaken-
ing of the root, we should aim for apical sizes 35, 40
or 50 with no more than a 0.04 taper.9–11 These bio-
logical sizes with an adequate irrigation protocol will
ensure a consistently low microbial count for maxi-
mal success.

_The BT-Race system, biological and
conservative

BT-Race files (FKG Dentaire; Fig. 2) are sterilised 
in individual blisters so that sterility is ensured for
every file. The biological sizes mentioned above can be
achieved every time with three files once a glide path
has been achieved. The system is designed such that
these sizes can be attained with minimal removal of
coronal dentine to maintain the strength of the root.
The files have a non-screw-in design and triangular
cross-section to increase flexibility and cutting effi-
ciency, and are electropolished to decrease the effects
of torsional and cyclic fatigue.

Booster Tip 

The Booster Tip (BT) is the key feature of these files
and allows them to follow curvatures in canals with-
out undue stress on the file or the root. The tip starts
as a non-cutting tip from the 0.0–0.15mm file diam-
eter, and the cutting edges start from the 0.15mm
file diameter and upwards. This allows these files to
follow a canal safely, even one with a very narrow di-
ameter. Thus, the BT2 file (Figs. 3 & 4a–c), for example,
which is a non-tapered file with a cutting size of
0.35mm, can still easily advance into the canal pre-
pared by the glide path file, which is 0.15mm in di-
ameter.

Fig. 3_Localisation of the cutting

point in the BT and normal tips.

Figs. 4a–c_Efficiency of the normal

tip and the BT in the canal (a & b).

Path of the tip with guide (c).
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The BT allows a file of any diameter to follow the
shape of a canal that has been prepared with a #15
glide path stainless-steel file. However, the sequence
of three files (Fig. 5) is designed to relieve undue stress
on the root and files, while instrumenting the canal to
the correct biological sizes.

_Essential aspects for the successful 
application of the BT-Race sequence

1. Glide path 

In order to guarantee minimal file breakage, a 15.02
glide path is essential. Hand files can usually achieve
this aim. However, if a #6 or #10 file is extremely diffi-
cult to take to working length, then ScoutRace files 
allow one to achieve a glide path more quickly.

2. Speed of 800–1,000 rpm 

A high speed reduces the risk of breakage due to
torsional fatigue. Since these files are for use with in-
dividual patients only, the risk of breakage due to

cyclic fatigue is also reduced. Thus, by using a high
speed and limiting file use to one patient, we can limit
the risk of file breakage.

_BT-Race sequence

BT1 (a 10.06 file)

This file establishes the final glide path and deter-
mines the coronal diameter. In any canal in which a
15.02 glide path has been achieved, the file will con-
tact mainly the coronal third of the canal. At 12mm
from the working length, the diameter will be 0.82mm.
These files have no BT, since the tip diameter is already
0.10mm and smaller than the glide path established
with a 15.02 K-file.

BT2 (a parallel #35 file with a BT) 

The BT2 file is used to prepare the apical third of 
the canal. The file is extremely flexible owing to its
non-tapered design, yet penetrates into the narrow
canal easily and efficiently owing to the BT. 

Fig. 5_BT-Race sequence.

Fig. 6_BT-Race XL for finishes at

sizes 40 and 50.
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BT 2 – 35/0.00 Apical

BT 3 – 35/0.04

BT 40 – 40/0.04

BT 50 – 50/0.04
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Fig. 6
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BT3 (a 35.04 file with a BT)

This file is used to join the coronal and apical thirds
prepared with the BT1 and BT2 files, thus creating a
35.04 final shape that allows maximal irrigation and
a tight cone fit. The file is able to go to working length
with minimal stress, since the coronal third has been
cleared with the BT1 file and the apical third with the
BT2 file.

Importantly, the maximum diameter at the 12mm
level in the canal is 0.83mm. Thus, the removal of
coronal dentine is minimal, allowing for the strongest
root possible after restoration.

BT-Race XL: BT 40 (a 40.04 file) and BT 50 (a 50.04 file),

600–800 rpm

These two instruments (Fig. 6) enable finishes at
ISO #40 and 50 when larger adequate apical sizes are
required. If apical preparations even larger than size
50 are required, the Race range of instruments is 
recommended in the required sizes, preferably with a
small taper of 0.02.

_Conclusion

With this unique file system, all canals can be con-
servatively instrumented to the correct biological
sizes, while maintaining maximum cervical tooth
structure. The BT ensures that the original canal shape
is maintained, thus keeping even the larger files cen-

tred in the canal. With this centring, in addition to the
minimal taper required to achieve these biological
sizes, the canal is maximally cleaned without weak-
ening or stressing the root._

Editorial note: A complete list of references is available

from the publisher.

Figs. 7–10_Example cases. Note

that these cases fulfil the objective 

of biological apical sizes with conser-

vative removal of coronal dentine.

Thus, they have a high probability of

endodontic success and survivability.
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