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Endodontic instrument, in particular for reaming a root

canal

Technical field

[0001] The present invention relates to an endodontic
instrument notably for reaming a root canal of a tooth
of a patient, said instrument having a working length
that is terminated by an end zone with a free end in the
form of a tip, said end zone having a dual guiding and

cutting function.

State of the art

[0002] The cleaning and shaping of the root canals of a
tooth intended to receive filling substances is performed
using reaming instruments that have an active part,
called working length, the function of which 1is to
fashion, trim and clean the inner walls of the root canal
to prepare 1t to receive the treatment and filling
materials in order to avoid any accumulation of oxygen
in the canal, likely to promote a bacterial development
in the tooth.

[0003] It is however essential for the practitioner to
have an instrument that is capable of following the root
canal in order to treat the walls without deviating from
the direction of this canal regardless of its
configuration. Now, the following of the root canal 1is
primarily linked to the guiding characteristics of the
end zone and more specifically to the geometry of the
tip. Nevertheless, even if the guiding is an essential
function, the machining of the walls of the canal is also
an essential function, such that the end zone, and
notably the tip, must absolutely be configured to be able
to effectively fulfil these two functions that are the

guiding and the cutting. Then comes the removal of
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material which is performed by the working length of the
instrument, which prolongs the end zone and which, as is
known, has the cutting function, the function of
machining of the walls of the root canal and the function

of evacuating the material removed in the machining.

[0004] In practice, the preparation of the canal 1is
performed with a range of instruments all having guiding
characteristics in the end zone then cutting and removed
material evacuation characteristics in the working zone.
The practitioner usually begins the preparation of the
canal with an instrument of nominal diameter matched to
the initial diameter of the tooth canal, then he or she
replaces the first instrument with an instrument of the
same type that has a greater nominal diameter, and so on,

gradually increasing the sections of the instruments.

[0005] The existing instruments mostly have a guiding
tip which does not have a cutting function, such that it
is essential to use a range of instruments whose
diameters increase very gradually, for example with
pitches of 0.05 mm, which dictates a sequence of six
instruments for the practitioner when changing from an
entry diameter of 0.10 mm to 0.40 mm. If this process is
not observed, the risk of the instrument breaking in the

canal 1s considerably increased.

[0006] There are however so-called active tip
instruments that make it possible, with a cutting effect
at the center, to penetrate into a canal of very small
dimension. However, according to the usage guidelines,
these 1instruments are to be used exclusively for
retreatment operations and only in the rectilinear part
of the canal. A use in a curved part of the canal would

automatically result in perforations of the canal wall.

[0007] The document CH707745 from the present applicant

describes an endodontic instrument having a working



10

15

20

25

30

35

DK/EP 4157139 T3

length that is terminated by an end zone with an end in
the form of a tip. Figures la and 1lb respectively show a
longitudinal cross-sectional view and a transverse Cross-
sectional view of the end zone 12. The end zone 12
comprises, on the one hand, a tapered guiding segment 13
that 1s terminated in a tip, this guiding segment 13
having a tip angle of between 10° and 60°. On the other
hand, the end =zone 12 comprises an angular cutting
segment 14 adjacent to the tapered guiding segment 13,
comprising several cutting edges 15, forming an angle
with respect to the central longitudinal axis of the
instrument. This angular cutting segment 14 extends over
a certain length and is intermediate between the tapered
guiding segment 13 and the working length 11. This
angular cutting segment 14 has a section that increases
progressively from the base of the tapered guiding
segment 13, over at least a part of its length, toward
the working length 11 of the instrument 10. There are
three cutting edges 15, equally distributed around the
periphery of the instrument 10. The tip 16 of the
instrument is softened with a rounded profile, which
allows the instrument to assume a guiding function
allowing 1t to follow the 1line of the root canal

regardless of its form and notably its curvature.

[0008] The penetration of the instrument 10 described
in CH707745 is represented schematically in a rectilinear
canal 30 by figure 2 and in a curved canal 30 by figure 3.
In the rectilinear canal, the instrument is chosen such
that its optimal cutting diameter D3 corresponds to the
initial diameter of the canal. The machining of the canal
30 can be performed effectively and the widening of the
canal 1is done dgradually until it reaches the nominal
diameter of the instrument 10. By virtue of the geometry
of the tapered guiding segment 13 of the instrument 10,
the latter follows the curvature of the canal 30 without
risking perforating the walls and hollowing out a second

canal in the tooth.
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[0009] The cutting function of the tip will allow a
reduction in the number of instruments needed for the
progression and for the cleaning of the canal to the

apex.

Summary

[0010] The present invention sets out to produce an
instrument which essentially addresses these two
complementary demands, namely to ensure the guiding of
the instrument in the penetration into the root canal and
to perform the cutting at the walls simultaneously while
observing the configuration, that is to say following the

curvatures of the canal.

[0011] This objective 1s achieved by the endodontic
instrument for the reaming of root canals, the instrument
comprising a working length having a working section, the
working length being terminated by a distal portion
having a dual guiding and cutting function. The distal
portion comprises a guide head and an angular cutting
segment between the guide head and the working length.
The angular cutting segment comprises a distal zone
adjacent to the guide head and a proximal zone between
the distal zone and the working length. The angular
cutting segment further comprises cutting edges that
extend over the entire length of the proximal zone and
the distal zone. The distal zone comprises a distal
section of constant geometry and the proximal =zone
comprising a proximal section, the geometry of which
varies between the distal section and the working

section.

[0012] The advantage of the endodontic instrument
described here 1lies in a greater instrument cutting
efficiency. The distal portion, through i1its cutting

function and through its proximity to the guide head,
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allows the number of instruments necessary for the
progression and for the cleaning of the canal to the apex
of the canal to be reduced. The reduction in the number
of instruments 1s even greater than for the instrument
described in the document CH707745,

[0013] When the endodontic instrument is at the working
length, that is to say with the guide head at the apex
of the canal, the cleaning of this apical zone of the
canal, which is normally very difficult, is made possible
by the presence of the cutting edges of the angular
cutting segment, in proximity to the guide head. The
better cleaning of this apical zone of the canal makes
it possible to reduce the risk of subsequent reinfection
of the canal (resulting in failure of the treatment),
since this zone 1is particularly sensitive to bacterial
development. The better apical machining of the canal by
the angular cutting segment of the distal portion
facilitates the subsequent steps of the canal treatment,
notably the disinfection and filling of the canal. In
particular, the better apical machining of the canal will
allow an ideal adjustment of the gutta-percha point, in

the case of a filling of “single cone” type.

Brief description of the figures

[0014] Examples of implementation of the invention are
indicated in the description illustrated by the attached
figures in which:

figures la and 1b show a longitudinal view (figure 1la)
and a transverse cross—-sectional view (figure 1b) of an
end zone of an endodontic instrument;

figure 2 schematically represents the penetration of the
instrument of figures la and 1b into a rectilinear canal;
figure 3 schematically represents the penetration of the

instrument of figures la and 1lb into a curved canal;
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figure 4 illustrates an endodontic instrument comprising
a working length that is terminated by a distal portion,
according to an embodiment;

figure 5 shows a detail of the distal portion, according
to an embodiment;

figure 6a shows planes of cross sections at different
positions of the distal portion along the longitudinal
axis of the instrument;

figure 6b shows cross sections of the distal zone
according to the different transverse ©planes of
figure 6a;

figure 7 shows a section of the distal portion along the
longitudinal axis of the instrument; and

figure 8 shows a detail of a guide head and of the distal

zone according to an embodiment.

Exemplary embodiment (s)

[0015] Figure 4 shows an endodontic instrument 10
intended notably for the reaming of a root canal of a
tooth of a patient. The instrument comprises a working
length 11 having a working section 110. The working
length 11 is terminated by a distal portion 12 that has
a dual guiding and cutting function. Figure 5 shows a
detail of the distal portion 12. The distal portion 12
comprises a guide head 13 and an angular cutting segment
14 between the guide head 13 and the working length 11.
The angular cutting segment 14 comprises cutting edges
15 forming an angle with respect to the longitudinal axis
20 of the instrument 10. The angular cutting segment 14
comprises a distal zone 16 adjacent to the guide head 13
and a proximal zone 17 between the distal zone 16 and the
working length 11. It will be noted that the cutting
edges 15 extend over the entire length of the proximal
zone 17 and over the entire length of the distal zone 16,
to the junction of the guide head 13 and the distal =zone
16, indicated by the plane 161 in figure 5.
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[0016] Figures 6a and 6b show cross sections A-A, B-B,
c-¢, D-D, E-E, F-F and G-G, at different positions
(figure 6a) of the distal portion 12 along the
longitudinal axis 20 of the instrument, respectively of
the guide head 13 working toward the working length 11.
As illustrated in figure 6b, the distal zone 16 comprises
a distal section 160 of hexagonal geometry forming six
cutting edges 15 (cross sections A-A and B-B). The
proximal zone 17 comprises a proximal section 170, the
geometry of which changes between the hexagonal section
160 of the distal zone 16 and the working section 110
(cross sections C-C, D-D, E-E, F-F and G-G).

[0017] The distal section 160 of hexagonal geometry and
the distribution of the cutting over the six cutting
edges 15 ensure an optimized distribution of the
mechanical stresses, minimizing the risk of breakage of

the instrument.

[0018] For the use of this type of instrument, the
following quantities are decisive. The nominal diameters
D1 and D2 are the diameters of the circumscribed circle,
that is to say the circle in which a cross section of the
instrument at the working length 11 (see figure 4) 1is
inscribed. The guide head diameter D3 corresponds to the
diameter of the proximal base 130 of the guide head, that
is to say at the plane 161.

[0019] According to one form of execution, the dimension
of the distal section 160 of the distal zone 16 1is
constant. In other words, the circumscribed circle (the
circle in which a cross section of the distal zone 16 is
inscribed) is of constant diameter. Figure 6a shows such
an example of the distal portion 12 of which the distal
zone 16, extending between the cross sections A-A and

B-B, has a distal section 160 of constant dimension.
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[0020] Figure 7 shows a section of the distal portion
12 along the longitudinal axis 20 of the instrument.
According to figure 8, the diameter Di;; of the proximal
zone 17 increases progressively over at least a part of
its length 1;;, between the distal =zone 16 toward the
working length 11 of the instrument 10. The diameter Die
of the distal zone 16 also increases progressively over
at least a part of its length L:g, between the guide head
13 and the proximal zone 17. In other words, at least a
portion of the distal zone 16 and the proximal zone 17
is tapered and forms, respectively, a distal angle oig
and a proximal angle o37; with the longitudinal axis 20 of

the instrument.

[0021] According to another form of execution, the
distal section 160 of the distal zone 16 and the proximal
section 170 of the proximal zone 17 increase
progressively over at least a part of the length of the
proximal zone 17 and of the distal zone 16, between the
guide head 13 toward the working length 11 of the

instrument 10.

[0022] 1In one embodiment, the guide head 13 is rounded.
As illustrated in figures 5, 6a and 7, the guide head 13

is of substantially hemispherical form (or in dome form).

[0023] In vyet another embodiment illustrated in
figure 8, the diameter D3 of the guide head 13 is greater
than the diameter D;g of the circumscribed circle of the
distal zone 16 over at least a part of the length of the
distal zone 16. According to one form of execution, the
diameter D3 of the guide head 13 is greater than the
diameter D;g of the circumscribed circle of the distal
zone 16 at the plane 161.

[0024] Once again referring to figure 6b (cross sections
A-A and B-B), the distal section 160 has the form of a

substantially regular hexagon, that is to say whose six
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sides all have substantially the same length. However,
it is also possible to consider the distal section 160
having the form of an irregular hexagon without departing

from the scope of the invention.

[0025] The proximal section 170 of the proximal zone 17
has a geometry which changes gradually from the hexagonal
geometry of the distal section 160 to the geometry
corresponding to that of the working section 110, working
from the guide head 13 to the working length 11.

[0026] For example, and as 1illustrated in figure ©b
(cross sections B-B, C-C, D-D, E-E, F-F and G-G), the
working section 110 is triangular (cross section G-G) and
the proximal section 170 is transformed from a regular
hexagonal geometry (cross section B-B) into a triangular
geometry (cross sections F-F and G-G), in going through

an irregular geometry (cross sections C-C, D-D and E-E).

[0027] It goes without saying that the present invention
is not limited to the embodiment which has Jjust been
described and that wvarious modifications and simple
variants can be envisaged by the person skilled in the
art without departing from the scope of the present

invention.

[0028] For example, the working section 110 can have a
form other than triangular with three cutting edges.
Likewise, the distal =zone 16 can comprise a distal
section 160 having a geometry which differs from the
hexagonal geometry illustrated in figure 6b. In
particular, at least the working section 110 and/or the
distal section 160 can have a section in the form of an
W57 with two cutting edges, a triangular section with
three cutting edges, a quadrilateral section with four
cutting edges, or even a section of more complex form

with more than four cutting edges 15.
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_10_

[0029] According to a preferred form of the invention,
the ratio Lis/Lec of the length L;s of the distal zone 16
to the length Lg of the guide head 13 is greater than 1.
The ratio Lis/Le can also be greater than 2, even than 3
or than 5. A high ratio IL;s/Ls means that the guiding
edges 15 of the distal zone 16 come right to the end of
the angular cutting segment 14, facilitating the apical

machining of the canal by the angular cutting segment 14.

[0030] The ratio of the length 1;; of the proximal zone
17 to the length L;s of the distal zone 16 can be expressed
as a function of the distal angle oys, of the proximal
angle o457, of the diameter D5 of the proximal zone 17 and
the diameter Dis of the distal zone 16. More particularly,
the ratio of the length IL:; to the length I1:s can be

expressed by the equation 1:

Liy _ (Diy — Dig) tan oy 4
Lie (D16 — Ds3) tan o,

(M

[0031] According to one form of execution, the ratio of
the length L:; of the proximal zone 17 to the length Lig
of the distal zone 16 is between 0.1 and 10. The ratio
of the length of the proximal zone 17 to the length of
the distal zone 16 can be between 0.2 and 4.5 or between
0.6 and 1.8.

[0032] According to one form of execution, the diameter
Dig of the circumscribed circle of the distal zone 16 is
constant over the entire length Lis of the distal =zone
16. In other words, the distal angle ong is substantially
0°.

[0033] Similarly, the diameter Di; of the circumscribed
circle of the proximal zone 17 can be constant over the

entire length L;; of the proximal zone 17.
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Reference numbers employed in the figures

[0034]

10 instrument

11 working length

110 working section

12 distal portion, end zone

13 guide head, guiding segment

130 proximal base

14 angular cutting segment

15 cutting edge

16 distal zone, tip

160 distal section

161 plane at the junction of the guide head and the
distal zone

17 proximal zone

170 proximal section

20 longitudinal axis

30 canal

N1g distal angle

17 proximal angle

D1, D2 nominal diameter

D3 guide head diameter

Dig diameter of the distal zone
D17 diameter of the proximal zone
Lig length of the distal zone

L1y length of the proximal zone

Lg length of the guide head
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PATENTKRAYV

1. Endodontisk instrument, navnlig til udvidelse af en rodkanal i en patients tand,
hvilket instrument omfatter en arbejdsdel (11) med en arbejdssektion (110), idet
arbejdsdelen (11) ender med et distalt afsnit (12) med en dobbelt styre- og
skeerefunktion,

idet det distale afsnit (12) omfatter et afrundet styrehoved (13) og et vinkelformet
skeeresegment (14) mellem styrehovedet (13) og arbejdsdelen (11),

kendetegnet ved, at

det vinkelformede skeeresegment (14) omfatter et distalt omrade (16) tilstedende
styrehovedet (13) og et proksimalt omrade (17) mellem det distale omrade (16) og
arbejdsdelen (11),

idet det vinkelformede skeeresegment (14) i @vrigt omfatter skeerekanter (15), der
straekker sig over hele leengden af det proksimale omrade (17) og det distale
omrade (16),

idet det distale omrade (16) omfatter en distal sektion (160) med en konstant
geometri, og det proksimale omrade (17) omfatter en proksimal sektion (170), hvis

geometri varierer mellem den distale sektion (160) og arbejdssektionen (110).

2. Endodontisk instrument ifalge krav 1,
hvor forholdet mellem lzengden (L1s) af det distale omrade (16) og leengden (Lg)

af styrehovedet (13) er starre end 1 eller sterre end 2.

3. Endodontisk instrument ifalge krav 1 eller 2, hvor mindst en del af det distale
omrade (16) og det proksimale omrade (17) er keglestubformet og danner
henholdsvis en distal vinkel (a1s) 0og en proksimal vinkel (a17) med instrumentets

lzengdeakse (20).

4. Endodontisk instrument ifalge et af kravene 1 til 3,
hvor styrehovedets (13) diameter (D3) er sterre end diameteren (D1s) af den

omskrevne cirkel i det distale omrade (16) over i det mindste en del af laengden af
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det distale omrade (16).

5. Endodontisk instrument ifalge krav 4,
hvor styrehovedets (13) diameter (D3) er sterre end diameteren (D1s) af den
omskrevne cirkel i det distale omrade (16) ved forbindelsesstedet mellem

styrehovedet (13) og det distale omrade (16).

6. Endodontisk instrument ifalge et af kravene 1 til 5,
hvor forholdet mellem leengden (L17) af det proksimale omrade (17) og leengden

(L16) af det distale omrade (16) ligger mellem 0,1 og 10.

7. Endodontisk instrument ifalge krav 6,
hvor forholdet mellem leengden (L17) af det proksimale omrade (17) og leengden

(L16) af det distale omrade (16) ligger mellem 0,2 og 4,5 eller mellem 0,6 og 1,8.

8. Endodontisk instrument ifglge et af kravene 1 til 7,
hvor diameteren (D1s) af den omskrevne cirkel i det distale omrade (16) er konstant

over hele laengden (L1s) af det distale omrade (16).

9. Endodontisk instrument ifglge et af kravene 1 til 8,
hvor diameteren (D17) af den omskrevne cirkel i det proksimale omrade (17) er

konstant over hele leengden (L17) af det proksimale omrade (17).

10. Endodontisk instrument ifalge et af kravene 1 til 9,
hvor den distale sektion (160) har form af en i det veesentlige regelmeessig

sekskant.

11. Endodontisk instrument ifglge et af kravene 1 til 9,
hvor den distale sektion (160) har en form af et "S" med to skeerekanter, en

trekantet form med tre skaerekanter eller en firkantet form med fire skaerekanter.
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12. Endodontisk instrument ifalge et af kravene 1 til 11,

hvor arbejdssektionen (110) er trekantet.

13. Endodontisk instrument ifalge et af kravene 1 til 11,
hvor arbejdssektionen (110) har en form af et "S" med to skeerekanter, en trekantet

form med tre skaerekanter eller en firkantet form med fire skaerekanter.
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Drawings
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Fig. 4
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Fig. 5
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Fig. 8
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