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Figure 1. WaveOne
Reciprocating Files
(DENTSPLY Tulsa Dental
Specialties) sizes are Small,
Primary, and Large and
available in 21-mm, 25-mm,
and 31-mm lengths.

Figure 2. The EndoActivator
System (DENTSPLY Tulsa
Dental Specialties) is designed
to sonically activate irrigants.
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INTRODUCTION
Biological and clinical success in endodontics is determined by the clinician’s
ability to eliminate bacteria.1,2 This involves both the removal of bacteria
during root canal instrumentation and the prevention of recontamination with
a permanent restoration.3,4 Rotary instrumentation has increased the ease of
creating a more ideal shape in the main canals. However, clinical success
rates, although highly variable depending on study design, have stayed
relatively constant irrespective of instrumentation technique.5,6 This may be
due to microscopic anatomical complexity in teeth currently being treated that
would have otherwise been extracted in the past. With this in mind, a
significant percentage of the root canal system is not contacted with
instruments during the shaping of the root canal7 and it is impossible to
physically remove all bacteria from microscopic channels present in many
teeth.8-10 As a result, it is mandatory that proper disinfection protocols be
employed to ensure maximum cleanliness within the canal spaces. New
methods for shaping and disinfection of the root canal are ever present in the
marketplace. 
 This article will illustrate different uses of a new single-use, single-
instrument mechanized shaping system: WaveOne (DENTSPLY Tulsa Dental
Specialties) (Figure 1). Additionally, comparisons will be made between
design features and final shapes using WaveOne and the time-tested ProFile
Series 29 (DENTSPLY Tulsa Dental Specialties).

INSTRUMENT DESIGN
Although most WaveOne cases will be completed with a single instrument,
there are 3 instruments available to accommodate different root canal
anatomies. The primary file, used in the majority of cases, has a tip diameter
of ISO 25 (0.25 mm) and an apical taper of .08 that decreases coronally to
.055 to preserve tooth structure. The small file has a tip diameter of ISO 21
(0.21 mm) and a continuous taper of .06, while the large file is ISO 40 (0.40
mm) at the tip and .08 taper in the apical portion that decreases in the coronal
portion like the primary file. Each of the file sizes is available in 21-, 25-, and
31-mm lengths. The tip is safe-ended and designed to follow the natural curve
of the canal. The instruments are made of M-wire11,12 and used in a crown
down balanced force technique13,14 in a reciprocating motor. To increase
flexibility, the cross section of the instrument varies with a modified convex
triangle at the tip (D1 to D8) and a convex triangle in the coronal portion (D9
to D16). The file moves in a counterclockwise direction with a reciprocating
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Figure 3. QMix 2in1
Irrigating Solution
(DENTSPLY Tulsa Dental
Specialties) removes smear
layer and disinfects following
NaOCl.

motion. 
 In contrast to the WaveOne, Series 29 ProFiles have a constant taper (.04
or .06) and nonstandardized tip sizes. These instruments have a constant 29%
increase between tip diameters. The constant percentage increase offers a
smooth, progressive enlargement of the root canal system. These are the
original Ni-Ti rotary instruments from DENTSPLY Tulsa Dental Specialties
and have been available since the early to mid 1990s. 
 The ProFile 29 series has a U-file cross section which helps prevent the
instruments from being pulled into the tooth. These files are designed to
minimize transportation of the apex and remain centered in the canal. The
ProFile 29 series instruments are made of standard SE Ni-Ti with flat radial
land areas having a neutral rake angle that cuts equally over the canal
circumference with a planing action. However, to create the ideal shape and
cleanliness, 5 or more instruments may be needed.

TECHNIQUE
The same principles apply to WaveOne as other instrumentation methods.
Profound anesthesia, rubber dam isolation, straight-line access, and a glide
path to the apex are all required prior to using a WaveOne file. Although not
necessary according to the manufacturer, opening the orifice may create a
more direct path with less resistance to the apex. Additionally, removal of
coronal dentin may increase accuracy in determining working length15-17 and
prevent extrusion of debris through the apex.
 Most teeth will require a primary WaveOne file, but initial resistance with a 10 K-file will help determine
the preferred WaveOne instrument. If 10 and 15 K-files go to the estimated working length with little or no
resistance, then a primary WaveOne will likely be the instrument of choice. To the contrary, if significant filing
is required with a 10 K-file to gain access to the apex, then a small WaveOne would be recommended. However,
if a 20 K-file easily goes to working length, then a large WaveOne would be the preferred size. After the glide
path is established and the WaveOne instrument is determined, sodium hypochlorite is placed in the chamber
and the WaveOne is advanced into the canal. To prevent blocking the apex with debris and extruding dentin
shavings and microbes through the apex, taking the WaveOne to length in a single pass is not recommended.
Most canals will require approximately 3 passes to reach working length. After each pass, the canal should be
rinsed of debris and apical patency verified. Additionally, the debris should be removed from the instrument
flutes to ensure efficient cutting. Prior to shaping the apical third of the canal, verification of the final working
length is recommended.15 After the final shaping is complete, the taper will allow for excellent needle
penetration for final rinsing and disinfection with sodium hypochlorite.18-20 To enhance debris removal, the
EndoActivator (DENTSPLY Tulsa Dental Specialties) (Figure 2) can be used to sonically remove the smear
layer with either QMix 2in1 Irrigating Solution (DENTSPLY Tulsa Dental Specialties) (Figure 3) or a
combination of sodium hypochlorite and 17% EDTA followed by canal obturation with any technique of the
clinician’s choosing.

CASE REPORTS
Case 1
A 23-year-old female patient presented with a carious pulp exposure in tooth No. 3 from a recent filling (Figure
4). The tooth was anesthetized and isolated with a rubber dam. The mesial buccal (MB), distal buccal (DB), and
palatal canals were cleaned with 10 and 15 K-files to establish a Glide path to the estimated working length and
sodium hypochlorite was used to flush debris. A single ProTaper S1 (DENTSPLY Tulsa Dental Specialties) was
used to remove the ledges of dentin over each canal orifice and create some initial shape short of the estimated
working length. The precise working length was then determined using the Root ZX (J. Morita), and then the
ProTaper S1 was taken to length in the 3 main canals. A WaveOne primary file was used in the MB and DB
while a large WaveOne was used in the palatal canal. With sodium hypochlorite in the canals and chamber, the



WaveOne instrument was advanced in several millimeter increments with rinsing of debris after each pass until
working length was reached.

CASE 1.

Figure 4. Radiograph shows a
deep amalgam restoration in
tooth No. 3.

Figure 5. A WaveOne Primary
file was used to create final
shape.

Figure 6. System B Heat
Source (Sybron Dental).

 After the 3 main canals were shaped, a very small mesial lingual (ML) canal was identified under the
microscope. This canal was opened with 10-40 K-files one to 2 mm below the pulpal floor and a 10 K-file was
advanced into the canal. After the coronal two thirds had been opened, the hand files and the ProTaper S1 were
able to advance to the 19-mm working length. Following the establishment of a glide path to the apex, the
primary WaveOne was used to create the final shape to the root end (Figure 5). All canals were again rinsed
with copious sodium hypochlorite and a final disinfection and smear layer removal was accomplished with
QMix and the EndoActivator. The canals were dried and sealed with a System B Heat Source downpack
(Sybron Dental) (Figure 6) and Obtura backfill (Obtura Spartan).

Case 2 
A 45-year-old male presented with a history of a crack in tooth No. 18. A crown was recently fabricated and
was in place with temporary cement because of continued symptoms (Figure 7). At the initial appointment, the
quadrant was anesthetized and rubber dam isolation was achieved following removal of the crown. The
inflamed pulp and several pulp stones were removed from the chamber and the canals were instrumented to
working length with hand files to a size 15. To enlarge the initial glide path and ensure adequate removal of the
dental pulp, ProTaper S1 and S2 files were used to working length. No internal crack was seen under the
surgical microscope and calcium hydroxide was placed into the root canal system. This tooth was not completed
in a single visit to better determine the long-term prognosis based on the initial behavior and function of the
tooth. If the tooth remained pressure sensitive, the patient would likely have had it removed because of the
presumed fracture on the root surface. However, the tooth was asymptomatic and functional upon return and the
root canal treatment was completed.



CASE 2.

Figure 7. Radiographic
examination of tooth No. 18
was unremarkable.

Figure 8. Radiograph showing
slightly underfilled canals
allowing room for a bonded
core.

 The area was again anesthetized and isolated and the WaveOne primary file was used to complete the
shaping of the root canal. Sodium hypochlorite and QMix were used to complete the disinfection and removal
of the smear layer with the EndoActivator. The canals were sealed with warm vertical condensation using
System B and an Obtura backfill with AH plus sealer. The canals were underfilled slightly to allow room for a
bonded core prior to placement of the permanent crown (Figure 8).

Case 3 
A 30-year-old female presented on an emergency basis with a chief complaint of severe pain in the upper right
quadrant from an irreversible pulpitis in tooth No. 3 (Figure 9). Following rubber dam isolation, the MB, DB,
and palatal canals of tooth No. 3 were instrumented with 10 and 15 K-files to working length to establish a glide
path and the initial shape was obtained with ProTaper files S1 and S2. Working length was established using the
Root ZX, and copious sodium hypochlorite was used as an irrigant to flush dentin debris from the root canal
system. The ML canal orifice was enlarged with a series of K-type hand files (size 10-40) one to 2 mm below
the pulpal floor to remove a ledge of dentin and ensure straight-line access. A precurved 10 K-file was then used
to gain access to the apex of the ML and a glide path was created. ProTaper S1 and S2 were used in all 4 canals
to establish initial canal shape in the coronal two thirds of the canals. With sodium hypochlorite in the canals,
Series 29 rotary instruments were used to create the final canal shape. The first shaping instrument was a .04
taper with a tip diameter of .360 (ProFile No. 6) followed by a .04 taper tip diameter .279 (ProFile No. 5). After
the .04 taper instruments created the initial shape, two .06 taper instruments with the identical tip sizes as the
.04 instruments were used to create the deep shape that allows maximum penetration of sodium hypochlorite to
disinfect the root canal system. The smear layer was removed with 17% EDTA followed by sodium
hypochlorite and filled with a System B downpack followed by Obtura backfill. The 2 canals in the MB root
joined to exit a common foramen (Figure 10).

CASE 3.

Figure 9. Radiographic
examination revealed a deep
restoration close to the pulp in

Figure 10. Radiograph
showing the 2 canals in the
mesial buccal root joined to



tooth No. 3. exit a common foramen.

DISCUSSION
These cases illustrate different applications of the WaveOne technique and a single case instrumented with a
hybrid technique of ProTaper and ProFiles. Although the final shapes obtained in each of these cases are similar,
the number of instruments required to achieve the desired outcome is very different. Additionally, the technical
complexity and time required to achieve the desired outcome with the hybrid technique greatly exceeds that of
the WaveOne system.
 As with any instrumentation system or canal enlargement technique, the WaveOne will not be ideal in all
cases. The taper and tip diameter may preclude its use in very small, long canals. Additionally, the design
features may also prevent its use in anterior teeth with excessively large canals. However, these types of cases
will highlight the limitations of any instrumentation technique. 
 The initial cost of the reciprocating motor may prevent some practitioners from making a change to the
WaveOne, but initial cost of the motor would likely pay for itself many times over with increased efficiency and
productivity. Currently, there are 2 motors from DENTSPLY Tulsa Dental Specialties designed for use with
WaveOne and conventional rotary systems: the e3 Reciprocating Torque Control Motor and the ProMark Endo
Motor. 
 Ease of use and a small learning curve are the obvious advantages of the WaveOne technique. These
WaveOne cases utilized only a single file to create the final apical shape after a glide path was established. In
spite of the reciprocating motion, WaveOne instruments feel and cut like other rotary instrument systems. As a
result, any clinician with experience doing rotary endodontics will likely make a seamless transition to this
technique. The instruments come pre-sterilized and are single use, saving lab time as well as chair time. Single-
use instruments eliminate any potential for cross-contamination between patients. Single-use design and the
reciprocating motion also reduce the risk of instrument fatigue and file breakage.

CLOSING COMMENTS
This article demonstrated different uses of a new single-use, single-instrument mechanized shaping system.
Although these cases were filled with warm vertical condensation, the shape obtained with this method would
be amenable to any method of obturation. Moreover, the shape allows for excellent irrigation and ultimately, the
most important criteria for clinical success, the elimination of bacteria.
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