
roots
the international  C.E. magazine of endodontics

22015

_C.E. article
Use and abuse  
of antibiotics

_trends
Mani Silk: A new  
and novel means  
of predictable  
canal shaping

_interview
Setting the 
highest possible 
standard  
in endodontics 

i ssn  2161-6558                                                                                                                                            International Edition •   Vol. 6  •  Issue   2/2015

mani_reprint_Roots2015_02_.indd   1 11/24/15   7:58 PM



roots
  2_2015

technique_ instrumentation  I

_Introduction

Irrespective of how a root canal is shaped, the goals 
of canal shaping remain the same. These goals include: 

1) Keeping the canal in its original position.
2) Keeping the minor constriction of the apical 

foramen in its original position and at its original size.
3) Creating a final shape that resembles a tornado 

(a prepared space with narrowing cross-sectional 
diameters moving from orifice to apex).

4) Creating a taper that is proportional to the 
external root form, avoiding perforation and mini-
mizing the long-term risk of vertical fracture from 
excessive dentin removal.

5) Creating a taper that facilitates cone fit with tug 
back and provides ideal vertical compaction hydrau-
lics during warm obturation.

6) Creating a taper, which allows copious volumes of 
activated (ultrasonic, sonic, mechanical, negative pres-
sure, multisonic (Sonendo) irrigation to reach the apex 
safely and without undue risk of extrusion. 

Before the advent of nickel titanium (NT) instru-
ments, Gates Glidden drills and stainless-steel hand 
files were used to shape canals. While predictable 
results were possible using these instruments, iatro-
genic risk (including canal transportation and block-
age, lengthy treatment, hand fatigue and complex 
treatment algorithms) were frequent challenges. 

Gates Glidden drills and stainless-steel canal 
preparation, especially in the developed world, gave 
way to NT canal preparation. When stressed, the 
more ordered and stiffer austenite crystalline phase 
configuration (CPC) of NT alloys, flexes to the less 
ordered and more flexible martensitic CPC to ac-
commodate the stress. This is known as the marten-
sitic transformation. This transformation allows the 
metal, when stressed, to absorb approximately an  
8 percent recoverable strain (flex without deforma-

tion). After the stress is relieved, the metal returns 
to its original shape (shape memory) and the more 
ordered austenite CPC. The ability to stress NT al-
loys and change CPC in this manner is known as 
superelasticity. Martensitic transformation makes 
NT a relatively ideal material for endodontic shap-
ing instruments, reducing hand fatigue, iatrogenic 
events and saving time relative to other methods. 
These benefits notwithstanding, NT instrumenta-
tion is subject to unexpected instrument fracture. 

Initial generations of superelastic NT instru-
ments were ground (and not heated treated either 
before or after grinding). Heat treatment of NT 
alloys (either before grinding or after grinding) 
influences the austenite finish temperature (the 
temperature at which the material is completely in 
the austenite CPC). As a result of heat treatment, 
among other attributes, NT alloys are more resist-
ant to cyclic fatigue stresses, have greater fracture 
resistance and are more flexible. 

In 2007, DENTSPLY introduced NT instruments 
by a proprietary process made from a heat-treated 
material called “M wire.” In 2008, SybronEndo 
introduced “R phase” technology, whereby NT files 
were manufactured by twisting NT while in the 

Mani Silk: A new and 
novel means of predictable 
canal shaping
Author_Rich Mounce, DDS

Fig. 1a Fig. 1b Fig. 1c

Fig. 1a_The Mani Silk Simple pack 

configuration. The Simple pack includes, 

from left, a 0.08/25 orifice opener and 

0.06/25 and 0.06/30 instruments. 

Fig. 1b_The Mani Silk Standard pack 

configuration. The Standard pack 

includes, from left, 0.08/25 (OO), 

0.06/20 and 0.06/25 instruments. 

Fig. 1c_The Mani Silk Complex pack 

configuration. The Complex pack 

includes, from left, the 0.08/25 (OO), 

0.04/20 and 0.04/25 instruments.
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rhombohedral CPC (an intermediate crystalline phase 
between austenite and martensite). In 2010, Control-
led Memory (CM) NT instruments were commer-
cially introduced. Controlled Memory instruments 
are extremely flexible relative to their superelastic and 
non heat-treated counterparts. They do not possess 
shape memory. CM instruments retain the curvature 
placed upon them; in essence they remain curved as 
they rotate in a curved canal. As a result of the above 
evolution in NT instrumentation, clinicians now have 
two generations of NT alloys available for shaping 
canals — the first generation of non-heat-treated 
superelastic alloys and the second generation of heat-
treated superelastic and non-superelastic alloys (CM). 
References on CM technology and heat treatment of 
nickel titanium alloys are provided.1–15 

At present there is no literature-based superiority as 
to the optimal means to prepare canals. The vast market-
place options available in NT instrumentation give testi-
mony to this fact. The above notwithstanding, it is the 
opinion of the author that there are many valid means to 
shape canals, some of which are safer, more efficient and 
economical than others. With the above introduction to 
provide perspective, this article was written to introduce 
clinicians to the Mani Silk (SILK) shaping system now 
distinguishing itself from the other options above.

_Mani Silk

A strong addition to the current marketplace op-
tions is the new and novel Mani Silk NT instrumenta-
tion system. Silk is novel because, after orifice shap-
ing, it is a two-file system that can be either rotated 
or reciprocated (clockwise cutting) while possessing 
all the flexibility, cutting efficiency and fracture re-
sistance provided by its design and heat treatment. 

The pack configurations of Silk are anatomy-based 
in that the configurations are designed to specifically 
treat the anatomy commonly encountered by clinicians. 
The files are grouped into “Simple” (relatively straight 
canals), “Standard” (moderate curvature, no calcifica-
tion) and “Complex” (moderate to severe curvature and/

or calcification present) packs. Silk is designed to shape 
these specific anatomies safely, efficiently and economi-
cally without complex algorithms and yet with tactile 
precision, hence its name, “Mani Silk.” While Silk has a 
relatively simple treatment algorithm (detailed below) 
making the system easily adopted by general dentists, 
Silk is functional in both specialist (more curved and cal-
cified canals) and general dentist case types (less severe 
curvatures and calcification). 

_Silk system specifications

Silk has a unique “tear drop” cross section. The 
tear drop cross sectional shape allows debris to be 
channeled out of the canal efficiently, keeps the file 
centered in the canal and significantly decreases the 
“screwing in” effect common with many other sys-
tems all the while cutting efficiently. Silk files have a 
constant taper (0.08, 0.06, 0.04). 

Simple packs include a 0.08/25 orifice opener (OO), 
0.06/25 and 0.06/30 instruments. Standard packs in-
clude a 0.08/25 (OO), 0.06/20 and 0.06/25 instruments. 
Complex anatomy packs include the 0.08/25 (OO), 
0.04/20 and 0.04/25 instruments. Silk instruments 
are also available (three files per pack) in the following 
individual sizes: 0.04/20, 0.04/25, 0.04/30, 0.04/35, 
0.04/40, 0.06/20, 0.06/25, 0.06/30, 0.06/35, 0.06/40 and 
0.08/25. All pack configurations and individual sizes are 
available in 21 and 25 mm (Figs. 1a–2c). 

The Silk 0.08/25 mm OO in all three packs (simple, 
standard, complex) is available in the same length as 
the other instruments; in essence a 21 mm Silk instru-
ment pack has a 21 mm OO and a 25 mm Silk instru-
ment pack has a 25 mm OO. The OO is also available 
in an 18 mm length. Regardless of the length of the 
OO, the 0.08/25 Silk OO is placed to the point of first 
canal curvature and not beyond. Once orifice shaping 
is done, Silk becomes a two-file system for any given 
canal anatomy with the remaining two files of the 
given pack acting as the canal shaping files.  

Silk instruments are heat treated from their tip 
end to approximately 10 mm up the cutting flutes 
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Fig. 2a Fig. 2b Fig. 2c

Fig. 2a_Anatomy of tooth #8 is 

appropriate for the Mani Silk Simple 

pack (relatively straight canal).

Fig. 2b_Anatomy appropriate for the 

Mani Silk Standard pack (moderate 

curvature, no calcification).

Fig. 2c_Anatomy of tooth #2 

is appropriate for the Mani Silk 

Complex pack (moderate to severe 

curvature and/or calcification 

present).
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Fig. 3a_Mani D finders.

Fig. 3b_Mani K files.

Fig. 3c_Safe-ended Mani hand SEC 

O K file.

with a patented and proprietary process that pro-
vides exceptional strength and flexibility to the file. 
No other file available commercially has its apical  
10 mm heated, providing flexibility where needed. 

While heat-treated, Silk possess shape memory, 
in contrast to CM instruments. Silk system can both 
be rotated and reciprocated in reciprocating mo-
tors that cut primarily in a clockwise reciprocating 
movement.

Silk instruments can be used with any torque-
controlled endodontic motor. 500 rpm is recom-
mended for all Silk instruments with a torque setting 
of 300 g-cm. This introduces simplicity into motor 
selection, as rpm and torque presets are not required 
to use Silk. This saves time, as the clinician does not 
need to change motor settings after using every file. 

The tactile insertion of Silk is smooth, intentional 
and should take approximately three seconds. Silk 
does not “screw in” using the correct speed, pressure 
and finger fulcrum. Each insertion of Silk should re-
move approximately 4 to 6 mm of dentin. The flutes 
of the Silk file are wiped after every insertion and 
the canal recapitulated with a small hand file. Silk 
instruments should either be inserted or removed 
from the canal but never inserted apically and left in 
a stationary position rotating in the canal. Silk is not 
used with a pecking motion. 

To minimize iatrogenic risk (canal transportation, 
canal blockage, file separation, etc.) each Silk instru-
ment should be inserted to the true working length 
(TWL) only once for one to two seconds and then 
removed. 

_Mani Silk clinical technique

1) After obtaining profound anesthesia and mak-
ing straight-line access, all canals are located. 

2) Using the Silk 0.08/25 (OO) the cervical dentinal 
triangle (CDT) is removed and the orifice shaped. In the 
presence of a viscous EDTA gel, the Silk OO is inserted 
3 to 4 mm below the pulpal floor and removed by 
brushing up and away from the furcation against the 
root wall of greatest thickness. After removal of the 
CDT, the pulp chamber is irrigated copiously. If the 
canal will allow it, subsequent insertions of the OO are 
made to the point of first curvature and/or resistance 
with irrigation and hand file recapitulation occurring 
after each insertion. 

3) After orifice shaping, stainless-steel hand files 
are used to establish apical patency and shape the 
glide path before Silk shaping below the point of 
first canal curvature or previous shaping by the OO. 
Mani D Finders are an excellent “stiff file” option for 
calcified canal negotiation. Mani K files, SEC O K files 
(safe ended K files) and D Finders are all well suited for 
glide path creation. All hand files should be precurved 
before insertion. Single use of hand files is recom-

mended to maintain sharpness and improve both tac-
tile control and ease of canal negotiation (Figs. 3a–c). 

Once the first hand file reaches the apex of the 
root, an electronic apex locator should be used to 
determine the TWL. Once the TWL is established, the 
clinician should sequentially enlarge the canal until a 
#20 hand file spins freely at the TWL, in essence to pre-
pare a glide path. Irrigation and recapitulation should 
be copious and frequent during glide path creation.  

4) a. Using the Simple pack, after orifice shaping 
the 0.06/25 (the middle file in the pack) is inserted to 
resistance followed by the 0.06/30 Silk (the instru-
ment at the far right of the pack). The sequence is 
repeated until the 0.06/30 reaches the TWL. 

b. Using the Standard pack, after orifice shaping 
the 0.06/20 (the middle file in the pack) is inserted to 
resistance followed by the 0.06/25 Silk (the instru-
ment at the far right of the pack). The sequence is 
repeated until the 0.06/25 reaches the TWL. 

c. Using the Complex pack, after orifice shaping 
the 0.04/20 (the middle file in the pack) is inserted to 
resistance followed by the 0.04/25 Silk (the instru-
ment at the far right of the pack). The sequence is 
repeated until the 0.04/25 reaches the TWL. 

In any of the case types above, if the clinician 
wants to prepare a larger taper or master apical 
diameter he or she can do so with the individual files 
available in the Silk armamentarium. 

All of the above sequences can be reversed in a 
“crown down” approach, if desired, using the larger 
tip size instrument first followed by the smaller until 
the apex is reached. For example, if desired, for simple 
anatomy, the 0.06/30 instrument can be inserted first 
and followed by the 0.06/25 (Figs. 4a–c).

_Mani Silk FAQs

1) How many times can I use a Silk instrument? 
Mani recommends single use of Silk instruments. 

2) How do I sterilize new packs of files?
With a steam autoclave, sterilize the instruments 

at 136 degrees C for 20 minutes. 

Fig. 3a Fig. 3b Fig. 3c
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3) Can I use Silk instruments to remove gutta-
percha? 

Yes. While Silk is not specifically designed for this 
purpose, appropriately sized Silk instruments can be 
used to remove gutta-percha in retreatment. Mani 
GPR instruments are specifically designed for gutta-
percha removal. Please see www.mani.co.jp/en/
product/dental/nrt_gpr.pdf for more information. 

4) What kind of motor do I need to power Silk? 
Any torque-controlled endodontic motor that can 

provide 500 rpm and 300 g-cm of torque control is 
suitable to power Silk. 

5) Can I reciprocate Silk instruments? 
Yes, any reciprocating motor that reciprocates 

instruments clockwise can be used. 

6) How do I obturate canals prepared by Silk?
Any clinically appropriate obturation technique 

can be used for obturation of canals shaped by Silk.  

7) What if I want to prepare a larger apical diam-
eter than that prepared in the given Silk pack? 

Silk is available in 0.04/30, 0.04/35, 0.04/40, 
0.06/35 and 0.06/40 individual sizes for preparation 
of a larger apical diameter. Above these sizes the 
clinician can prepare the canal in any clinically ap-
propriate manner. 

_Conclusion

This article has introduced the new, novel and 
unique Mani Silk heat-treated nickel titanium instru-
ment system. Mani Silk provides a safe, efficient and 
economical means to shape canals that is simple to 
learn and simple to use. Emphasis has been placed 
on using Mani Silk with sound clinical principles, 
including straight-line access, removal of the cervical 
dentinal triangle, attainment of patency and achiev-
ing the goals of canal preparation. I welcome your 
feedback._

Dr. Mounce is a clinical consultant for Mani and 
receives honorarium for this work.
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Fig. 4a_Clinical case of teeth #4 and 

5 (relatively straight canals) treated 

with the Mani Silk Simple pack 

(0.08/25, 0.06/25, 0.06/30).

Fig. 4b_Clinical case (moderate 

curvature, no calcification) treated 

with the Mani Silk Standard pack 

(0.08/25, 0.06/20, 0.06/25).

Fig. 4c_Clinical case (moderate to 

severe curvature and/or calcification 

present) treated with the Mani Silk 

Complex pack (0.08/25, 0.04/20, 

0.04/25)

Fig. 4a Fig. 4b Fig. 4c

mani_reprint_Roots2015_02_.indd   5 11/24/15   7:59 PM



mani_reprint_Roots2015_02_.indd   6 11/24/15   7:59 PM


