
Genius motor and Genius files: A reliable instrumentation system adding safety and efficacy 
for your root canal shaping process. 

The shaping and cleaning process is a crucial procedure in root canal treatment. The initial debridement 
of root canals is commonly performed by instrumentation, which removes a large bulk of the pulp 
tissue, necrotic debris, bacterial biofilm, or previous root canal fillings. Such removal should occur with 
mechanical instrumentation protocols. 

Mechanical instrumentation is performed using either stainless steel hand files or engine-driven nickel-
titanium (NiTi) rotary and/or reciprocation files, neither of which is expected to completely clean the 
canal when used alone; instead, they are used to create a space that will be filled by irrigants that will 
provide the cleaning effect. It seems paradoxical that the shaping process generates debris and adds 
more noxious volume of intracanal content that will need to be removed, but this is the most common 
procedure performed. 

Engine-Driven Instrumentation Kinematics: Reciprocation, Rotation, or Both? 

There is no doubt that the greatest contribution of engine-driven NiTi instruments is the final tapered 
preparation, facilitating the concomitant irrigation/cleaning procedure and the succeeding obturation. 
While hand instruments continue to be used, NiTi tapered instruments in different engine-driven 
kinematics offer new perspectives for root instrumentation that have the potential to avoid some of the 
major drawbacks of traditional hand preparation. 

Reciprocation Kinematics 

The NiTi file driven by reciprocation motion is a recent innovation in engine-driven instrumentation 
systems that shows better results in torsional and cyclic fatigue resistance and shortens the learning 
curve for NiTi file systems. 

Reciprocation had been extensively used with stainless steel files in the development of endodontic 
mechanical instrumentation. However, there are many differences between reciprocation applied to 
NiTi files and reciprocation done with stainless steel. 

Symmetric vs Asymmetric Reciprocation 

Symmetric reciprocating movement defines complete oscillating reciprocation as having the same 
reciprocating angles in both directions (clockwise [CW] and counterclockwise [CCW]). It resembles the 
classic watch-winding movement used with hand files, and the end result is similar to a classic manual 
approach. To achieve the symmetric reciprocation movement, dedicated contra-angles are available 
and, depending on the model, the angles of oscillation and the file type to be used are variable. With the 
new techniques, the tendency is to limit the application of this motion with small No. 10 and No. 15 
stainless steel files to obtain an engine-driven-made glidepath. 

Asymmetric reciprocation can be defined as the sequence of repetitive and imbalanced back-and-forth 
rotational movements, which mimics Roanne’s balanced force hand filing motion.2 Limiting the angle of 
rotation in the cutting verse to higher than the angle of rotation in the opposite noncutting verse 
prevents the taper lock phenomenon. Thus, torsional stress is reduced by preventing binding of the file, 
and safety is improved. So, practically each time that a file is cutting dentin in a CW motion, there is a 
certain degree of torsional deformation that develops on the axis. If this deformation is maintained 



under the limits of the plastic deformation, there will be no structural changes. Furthermore, a very 
important feature of asymmetric reciprocating-based instrumentation is its efficiency in negotiating root 
canals. Depending on the design of the file, the instrument can more smoothly advance toward the 
apical third compared with continuous rotation. 

Another advantage of using an asymmetric reciprocation motion is the use of more lateral movements 
(also called brushing movements), which make use of the side cutting ability of the files, increasing 
passive flare and getting a tapered preparation without the use of high taper files. The operator can 
repeat the movement more times during instrumentation without risking high levels of mechanical 
stress to the instrument (torsional and cyclic fatigue). 

The efficiency of asymmetric reciprocation motion has been compared with rotary movement (Figure 3) 
in terms of the time required to prepare a curved canal, cutting efficiency, and cyclic fatigue resistance. 
To date, the findings of several 

studies suggest that asymmetric reciprocation motion improves cyclic fatigue resistance3 and extends 
the life span of NiTi files. The amplitude of reciprocation has a significant influence on the cyclic fatigue 
life of the files, and the cleaning effectiveness of reciprocation files are comparable with rotary file 
instrumentation.4 

  

Left: Asymmetric reciprocation movement in a 90° right cutting action and a 30° stress-releasing action 
(Genius pre-set). Right: Rotary movement, 360° right cutting. 

Asymmetric Reciprocation Movement vs the Single-File Technique  

Root canal preparation using the single-file technique has been recommended to simplify the 
endodontic procedure, showing a very attractive approach in terms of saving both time and cost. To be 
able to open the space with just one file, the design of the single file has to have a tip size of ISO 25 with 
an apical taper of .08 (in the last 4 mm) that reduces toward the coronal end. This configuration allows a 
high tapered preparation at the apical third, but does not ensure the enlargement necessary to shape 
the space for ideal irrigation cleaning.5 Using more than one instrument during instrumentation, the 
clinician can irrigate more frequently, and debris may have less opportunity to accumulate in a tooth 
that is more frequently irrigated.6 Another interesting point (for commercial reasons) is that the cutting 
direction of the single file is CCW (left cutting or reverse design)7. There is no evidence that left cutting is 
more efficient8 or adds any advantage to instrumentation safety. 



Asymmetric reciprocation is a movement in which the cutting angle is bigger than the releasing forces 
angle, resembling Roanne’s balanced forces technique. The direction of the cutting angle can be right (or 
CW), as with all endodontic files, or left (or CCW), as with the single-file technique files category. 

A Hybrid Asymmetric Reciprocation and Rotary System  

It seems to be clinically reasonable to start the instrumentation with the safety of asymmetric 
reciprocating movement, opening the root canal space securely based on the benefits of stress 
reduction of the asymmetric reciprocation movement until the apical limit, and then to finish with 
rotation to carry out debris. 

Until 2015, if the clinician chose to use the 2 movements of left cutting asymmetric reciprocation and 
rotation, the clinician had to use 2 different file systems. They would start with left cutting reciprocation 
from the single-file system, change the file for a rotary file system, and then try to match size and taper 
to the proper rotary file in sequence. It is very difficult to perfectly match the single-file technique 
instrument with a rotary file. The unique apical .08 taper design of the single file is not duplicated in any 
other rotary file, forcing the operator to have to choose a larger instrument to finalize the canal shaping. 
Therefore, the safety benefits generated by the reciprocation movement end up being left aside when 
the operator is required to use the rotary movement with a larger-sized instrument that would generate 
some degree of enlargement. 

In 2015, a new open endodontic motor concept and a set of NiTi files designed to be able to achieve the 
highest performance in both asymmetric reciprocation and rotation (Genius endodontic system) were 
introduced to the market. The Genius system allows the clinician to begin with one ISO 25 .04 file in 
right cutting asymmetric reciprocation and finish with a larger file in reciprocation (first, until the WL), 
concluding with the same file in rotation to optimize debris removal. The design of the Genius file and 
the kinematics of the reciprocation movement allow a free tip crown-down approach with brushing 
movement, avoiding overstress in the file during instrumentation. The right cutting direction permits the 
use of asymmetric reciprocation in open space until the WL, minimizing file fatigue and optimizing the 
cleaning effect in rotation. Plus, the operator does not need to change the file used in reciprocation to 
another system or size/taper; this would result in a stress decrease in rotation once the space was 
already opened and the file was working freely.  

Genius Open Concept Motor  

The Genius motor is a micro-stepper motor that enables full control in terms of either direction of 
movement (CW and CCW) and is classified as an open motor, which means that the operator can set any 
different parameters possible for the majority of files systems on the market. Regarding the rotary 
movement setup provided, it can be used in different values of torque and speed, types of automatic 
reverse (stop, reverse, or stop and reciprocation), and direction of movement (forward or reverse). In 
reciprocation movement, the angles in CW and CCW directions can be set and stored in different 
programs. It comes pre-set for the Genius files in 300 rpm in rotation with a 0.5-Ncm torque. In 
asymmetric reciprocation, it is set for 90°CW and 30° CCW motion in 350 rpm. 


