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INTRODUCTION

The two primary goals of root canal instrumentation are
(1) To provide a biologic environment (infection control) conductive to healing

(2) To develop a canal shape receptive to obturation.

 Different types of instruments have been designed for procedures performed inside the pulp space.
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Classification of Instruments Used for Cleaning and
Shaping the Root Canal Space

Group I: Manually-operated instruments
» Barbed broaches , K files and H files
Group lI: Low-speed instruments with a latch-type attachment.

« Typical instruments in this group are Gates-Glidden (GG) burs and

Peeso reamers.
Group lll: Engine-driven nickel-titanium rotary instruments.

« They consist of a rotating blade that can safely be operated in, and

adapt itself to, curved root canals.
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Group IV: Engine-driven instruments:

They adapt themselves three-dimensionally to the shape of the root canal.

Like other nickel-titanium instruments, they adapt to the shape of the root canal
longitudinally but additionally they adapt also to the cross-section of the root
canal.

There is currently only one instrument in this group: the self-adjusting file (SAF)

Group V: Engine-driven reciprocating instruments.

Group VI: Ultrasonic instruments.
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GROSSMAN'S CLASSIFICATION

FUNCTION INSTRUMENTS
EXPLORING | Smooth Broaches and Endodontic Fine Explorers
(Used to locate canal orifice and to determine the direction and patency of root canal)
DEBRIDING Barbed Broaches
(Used to extirpate the pulp and to remove devices and other foreign materials)
SHAPING Reamers and files
(Used to shape the canal space laterally and apically )
OBTURATING |Pluggers, spreaders and LentuloSpirals
(to place sealer and pack guttapercha points into the canal space)
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HAND INSTRUMENTS

A typical set of endodontic instruments might include a :

* Front-surface mouth mirror,
* DG-16 endodontic explorer
» Cotton pliers

* Spoon excavator

* Plastic instrument

* Periodontal probe
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variations in design affect instrumentation .

TAPER:

COMPONENTS OF A FILE

* To make the best use of files, the clinician should be familiar with the parts of each file and understand how

The taper usually is expressed as the amount the file diameter increases each millimeter along its working
surface from the tip toward the file handle.
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GROUP 1: MANUALLY OPERATED INSTRUMENTS

K files

1. square cross section
2. tighter flutes ( 1.93 — 0.88 mm) looser (0.8 —-0.28 mm)
3. stiff

4. cutting efficiency less
5. better fracture resistance
6.used with filing motion

(RECIPOROCAL INSERTION
&WITHDRAWL MOTION )

7.1% - 2 flutes / mm
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K reamers

triangular

more flexible
better cutting efficiency ( 2.5 times )
fractures easily

reaming motion( ROTATIONAL MOTION)
% -1 flute / mm
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FLUTE:

* The flute of the file is the groove in the working surface used to collect soft tissue and dentin chips removed
from the wall of the canal.

* The effectiveness of the flute depends on its depth, width, configuration, and surface finish

LAND: If a surface projects axially from the central axis as far as the cutting edge between flutes, this
surface is called the /and (or the marginal width) .

Helix angle

Cutting edge Flute Relief  Land
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RAKE ANGLE:
« If afile is sectioned perpendicular to its long axis, the rake
angle is the angle formed by the leading edge and the radius of the file.

POSITIVE RAKE ANGLE:

* If the angle formed by the leading edge and the surface to be cut (its tangent) is obtuse, the rake angle is
said to be positive or cutting.

NEGATIVE RAKE ANGLE:

« If the angle formed by the leading edge and the surface to be cut is acute, the rake angle is said to be
negative or scraping .

A B
The rake angle of an endodontic file can be negative (A), neutral (B) or positive (C).
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RELIEF:

» To reduce frictional resistance, some of the surface
area of the land that rotates against the canal wall
may be reduced to form the relief.

pitch instrument axis

HELIX ANGLE:

* The angle the cutting edge forms with the long axis
of the file, called the helix angle, augers debris
collected in the flute from the canal.

» This angle is important for determining which file
technique to use.

cutting eage flute of the helical angle
of the blade nstrument
* The pitch of the file is the distance between a point
on the leading edge and the corresponding point on
the adjacent leading edge.
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H-Type Instruments:

* An H-type instrument has spiral edges arranged to allow cutting only
during a pulling stroke . An example is a Hedstrom file.

* An H-type instrument is better for cutting than a K-type instrument,
because it has a more positive rake angle and a blade with a cutting
rather than a scraping angle.

» Because the H-file generally has sharper edges than the K-file, it has
a tendency to screw into the canal during rotation, particularly if the
instrument’s blades are nearly parallel.
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BARBED BROACHES AND RASPS:

» From the early to mid-19th century, broaches and rasps were the earliest
endodontic instruments used to extirpate the pulp and enlarge the canal .

 Instruments are manufactured by hacking a round, tapered wire with a blade to
form sharp, projecting barbs that cut or snag tissue.

qﬁ Dr. M.G.R. RN

¥, EDUCATIONAL AND F H INSTITUTE Q&% )

= (Deemed to sity) \‘!L
Maduravoyal, Chennai niladba, T

Subject : Endodontics Topic : Endodontic instruments Speaker : Dr. Sneha Susan Santosh




GROUP II: LOW-SPEED ROTARY INSTRUMENTS

PEESO REAMERS
O e ELE 2
| i | 1| 070
: : 2 0.90
HE IS i e——r———— :
They are typically used in the ! : ! i
coronal part of the canal and e — 4] 130
never used in a canal curvature. ) t- s
Length(L) : 28.32.38mm s
Facked : Gpcs. to a package
Size :1.2.3.45.6 Assorted 1—6
Use of these instruments should be
limited to the straight portion of
the canal preparation.
The Peeso reamer is used mostly GATES DRILLS
for post space preparation.
_:—-- size fimm
b L | 1| 0.50
lar gessnslo 2 200
| L | 3| 090
T T
k L | .5 ] 1.30
LengthilL) : 28,32,38mm 6 1.50
Packed :Gpcs. to a package
Size 1123456 Assorted 16




GROUP lll: ENGINE DRIVEN NITI ROTARY INSTRUMENTS

ProTaper Universal:
» The ProTaper system originally comprised six instruments:
—= SHAPING FILES =— —= FINISHING FILES =—
three shaping files and three finishing files.
two larger finishing files a i
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separate set of three rotaries for retreatment procedures

The instruments were designed by Dr. Cliff Ruddle.
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In cross sections, ProTaper -convex triangle &X 81 & 4
Tipsize 19 Tipsize!  Tipsize 20 Tpsize20 Tpsiee25  Tipsiza 30

sharp cutting edges

No radial lands.



GROUP IV: ENGINE DRIVEN ROTARY INSTRUMENTS

Self-Adjusting File

The file is a hollow device, designed as a
cylinder of thin-walled, delicate NiTi lattice with a
lightly abrasive surface.

The compressed file will adapts itself to the root
canal walls, applying a uniform cutting action
,gradually removing a uniform dentin layer from
the canal walls

The file is hollow, which allows for continuous
irrigation through the file while operated in the
root canal.

The irrigant is delivered through a free-rotating
hub to which a silicone tube is attached .

One file is used throughout the procedure.
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GROUP VI: SONIC AND ULTRASONIC INSTRUMENTS

« Two types of units, ultrasonic and sonic, are primarily available.

» Sonic devices, which operate at 2 to 3 kHz, include the Sonic Air MM 1500
(Micro Mega, Prodonta, Geneva, Switzerland), the Megasonic 1400
(Megasonic Corp, House Springs, MO), and the Endostar (Syntex Dental
Products, Valley Forge, PA).

 Ultrasonic devices, which operate at 25 to 30 kHz, include the
magnetostrictive Cavi-Endo (DENTSPLY Caulk, Milford, DE), the
piezoelectric ENAC the EMS Piezon Master 400.
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