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Rotary endodontic instrumentation has reached a stage 

where detailed critical thinking can be applied to more 

accurately assess its value compared to other forms of 

instrumentation. At the time of its introduction, the 

competing techniques were pretty much limited to the 

manual use of K-files negotiating to the apex aided by 

peeso reamers and gates gladden burs to straighten the 

coronal portions of the canal that in turn made apical 

negotiation easier as the size of the K-files increased. Hand 

fatigue routinely resulted given that the bulk of the canal 

was prepared manually. Procedurally, manual 

instrumentation takes a great deal of time particularly as 

the canal anatomy becomes more complex. K-files with 

their predominantly horizontal flute configuration tend to 

impact debris as the file is directed apically [1]. In short, it 

is not unusual for dentists to lose length via apical 

blockages as the instrumentation proceeded with larger 

files. Certainly, this technique leaves much to be desired.  

 

Rotary NiTi, an engine-driven system, employed after 

the glide path has been manually prepared with 

conventional K-files, limited the use of these instruments 

to a 15/02 or 20/02 dimension eliminating their extended 

use reducing that portion of the canal preparation that 

entails hand fatigue. It also reduced the procedural time 

requirements. Once the rotary NiTi instruments were used, 

patency was always checked using a file no thicker than a 

10/02 minimizing the chances of impacted debris with loss 

of length. Engine-driven rotary NiTi eliminates hand 

fatigue as soon as it is employed. NiTi has the added 

advantage of being super flexible with heat treated NiTi 

being significantly more resistant to separation [2]. 
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Flexibility conforming to curved anatomy without 

inducing distortions proved superior to K-files used 

essentially with a twist and pull motion in maintaining the 

original canal anatomy in larger form. Less hand fatigue, 

quicker procedures, reduced loss of length, minimal 

distortions are all benefits that are attained when switching 

from manual K-files to rotary NiTi. [3]  

   

Despite these advantages research has confirmed what 

every dentist who uses rotary NiTi has experienced to one 

degree or another; they can unpredictably separate due to 

unpredictable amounts of torsional stress and/or cyclic 

fatigue. [4] Instrument separation, an iatrogenic event, is 

so obvious on x-ray and so detrimental to success rates in 

non-vital cases that a whole series of precautionary steps 

are recommended to reduce its incidence. Among these 

precautions is to utilize these instruments in the most 

centered position with minimal deviation from that path. 

[5] That particular precaution has no downsides when the 

canal being instrumented is conical. As the canals become 

more oval and isthmuses are present their centered 

positioning increasingly compromises three-dimensional 

debridement, a direct consequence of aligning the 

technique to assure the greatest safety for the instruments. 

[6] 

 

Thorough debridement is now a secondary goal, one that 

practitioners accept, to reduce as much as possible the 

chances of breakage. Indeed, in recent years the rotary 

technique has become more conservative using fewer and 

thinner NiTi instruments for the final canal preparation. 

Conservative preparations save time and money while 

lowering the incidence of breakage. These steps, however, 

further decrease the debridement of the canal in three 

dimensions. [7] 

 

Most dentists today having graduated from a dental 

school that limited their endodontic education to one or 

another rotary system have been taught that rotary despite 

the precautions needed for their safer use is the most 

advanced way to perform endodontic instrumentation, that 

the only other way is the long abandoned manual use of K-

files involving hand fatigue, excessive time requirements, 

distortions and a high incidence of canal blockages. Give 

these two choices, most dentists will side with what they 

have been taught to use in their 2 years of clinical 

experience in the dental schools. 

 

The real story of this article is that the dentists are not 

limited to two choices, that the shortcomings of both the 

manual use of K-files and the rotary use of NiTi can be 

overcome without introducing any new problems to 

contend with. 

 

The first and most compelling problem is associated with 

rotary NiTi-instrument separation 

 

Instrument separation in the canal due to excessive 

amounts of torsional stress and/or cyclic fatigue: Both 

conditions are more likely to be met when an instrument is 

locked apically, but keeps rotating coronally. Under these 

conditions the instrument will snap very quickly. The 

apical locking does not have to be absolute. Significantly 

more resistance apically than coronally can also lead to 

instrument separation. [8] 

 

Cyclic fatigue occurs when a rotating instrument is 

negotiating through a curved canal. Every 180º the inner 

surface of the instrument becomes the outer surface. The 

inner surface is in compression, the outer surface in tension. 

Going from compression to tension every 180º subjects the 

instruments to cyclic fatigue, the degree of cyclic fatigue 

generated dependent on the amount of canal curvature and 

the radius of that curvature. The shorter the radius the 

sharper the curve and the greater the amount of cyclic 

fatigue generated. This entire dynamic is eliminated when 

the arc of motion is confined to 30º or 1/12 of a full rotation, 

a degree of rotation so small that the torsional stresses and 

cyclic fatigue generated does not exceed the elastic limit of 

the stainless steel instruments. [9] 

 

The second problem of rotary NiTi derives from the first 

problem, instrument separation, resulting in inadequate 

cleansing of oval canals and any thin isthmuses that are 

present due to the necessary precaution of the instruments 

requirement to stay centered. 
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Conclusion 

 

The 30º arc of motion employed, eliminating instrument 

separation gives the dentists the freedom to apply the 

instruments vigorously against all the canal walls. They are 

used in a 30º handpiece oscillating at 3000-4000 cycles per 

minute activating the irrigants that should always be 

present. The combination of the rapidly churned irrigants 

and the direct instrument contact with the canal walls 

assures effective debridement of the entire length and 

breathe of the canal be they oval canals and penetrable thin 

isthmuses. [10] 

 

The hand fatigue and extended time requirements from the 

manual use of K-files: 

 

Both of these shortcomings are practically entirely 

eliminated by employing the 30º oscillating handpiece at 

3000-4000 cycles per minute from the beginning of 

instrumentation through 98% of the canal preparation. The 

process being engine-driven is rapid, far quicker than the 

manual preparation of canals. 

 

The short arcs of motion used with a reamer-like action 

have clearly been shown to eliminate canal distortion when 

using stainless steel instruments. 

 

It took the invention of NiTi to use instruments in rotation 

in curved canals. Stainless steel in rotation would lead to 

separation and distortions, but confined to short arcs of 

motion even at high frequencies they are virtually immune 

to both breakage and inducing distortions.11 The stainless 

steel instruments’ adaptability are further enhanced by 

incorporating a relieved reamer design rather than a K-file 

configuration. 

 

30º oscillating stainless steel relieved reamers have 

eliminated the problems associated with rotary systems, 

most specifically instrument separation and inadequate 

debridement. At the same time 30º oscillations employing 

these reamers have removed the problems associated with 

the traditional manual technique, hand fatigue, distortions 

and extended time requirements. 

 

Other benefits resulting from the use of stainless steel 

relieved reamers in a 30º oscillating handpiece: 

 

Instruments invulnerable to breakage can be used multiple 

times at great cost savings. The instruments confined to 

short arcs of motion impart far less stress to the canal walls 

that results in a lower potential to produce dentinal micro-

cracks in the canal walls, something widely substantiated 

with the use of rotary instruments whether the rotations are 

continuous or interrupted. [12] 

 

What is most difficult to understand is why a system 

designed to overcome the well-known deficiencies of both 

rotary NiTi and the traditional use of K-files is not more 

widely known. That is the subject of another post where a 

strong case can be made that information is dispersed 

based on the amount of money invested in marketing and 

not on critical analysis of the benefits of what is available. 

And all parts of the marketing structure starting with the 

dental schools coordinate that effort mostly motivated by 

the financial rewards each component of the marketing 

effort receives. Under these dollar-driven marketing efforts 

the most corporately funded approach becomes a self-

fulfilling prophecy with critical analysis pretty much 

discarded. 

 

   

 

The intent of this article is to first bring attention to the 

practical common sense alternatives that are available to 

overcome the shortcomings of the systems we are most 

familiar with. The final remarks are made to draw attention 

to the fact that we have not reached this state of 

enlightenment by accident, that it has been a well 

choreographed effort to direct our attention to expensive 

products that have introduced as many problems as they 

have solved and have obscured our learning about 

alternatives that would make our endodontic lives far less 

stressful. 

 

 



  Barry Musikant, Clin Oral Sci Dent (2024), 6:3 

P a g e  | 4 

 

Clin Oral Sci Dent, an open access journal                                                                                                                                                                                       Volume 6 • Issue 3 • 2024 

 

References 
 

  

 

1. M Aal-Omari, P M Dummer, Canal 

blockage and debris extrusion with 

eight preparation techniques, 

JEndod 1995;3:154-8 

2.  James K Bahcall, Stewart Carp, 

Marcus Miner, Lance Skidmore, 

The causes, prevention, and 

clinical management of broken 

endodontic rotary files, Dent 

Today 2005;76:78-80 

 

3. Iram Ansari, Rahul Maria, 

Managing curved canals, Contemp 

Clin Dent 2012;3:237-241 

4. Ungerechts C, Bårdsen A FI, 

Instrument fracture in rootcanals - 

where, why, when and what? A 

study from a student clinic. Int 

Endod J, 2014;47:183-190. 

5. Hartmann RC, Peters OA, De 

Figueiredo JAP, Rossi-Fedele G. 

Association of manual or engine-

driven glide path preparation with 

canal centering and apical 

transportation: a systematic review. 

Int Endod J. 2018 

Nov;51(11):1239-1252 

6. Peters OA, Schönenberger K, Laib 

A. Effectsof four Ni-Ti preparation 

techniques on root 

canal geometry assessed by micro 

computed tomography. Int Endod J. 

2001 Apr;34(3):221-30 

7. Juzer Shabbir, Taken Zehra, 

Named Naomi, Arshad Hasan, 

Mariah Naz, Lucila Piasecki, 

Adam A Asim. Access Cavity 

Preparations: Classification and 

Literature Review of Traditional 

and Minimally Invasive 

Endodontic Access Cavity Designs, 

J Endod. 2021;8:1229-1244 

8. Maya Feghali, Edit Xhajanka, 

Dario Di Nardo, Shilpa Bhandi, 

Pamela Kassabian, Marco 

Seracchiani, Gianluca Gamberoni, 

Luca Testarelli. Incidence of 

Different Types of Intracanal 

Fracture of Nickel-Titanium 

Rotary Instruments: A Systematic 

Review, J Contemp Dent Pract. 

2021;4:427-434 

9. Lucila Piasecki, DDS, MSc,1 Dina 

Al-Sudani, DDS, MSc,2 Alessio 

Giansiracusa Rubini, DDS, MSc,3 

Giampaolo Sonnino, DDS,3 

Maurizio Bossù, DDS,3 Luca 

Testarelli, DDS, MSc,3 Roberto Di 

Giorgio, DDS,3 Ulisses Xavier da 

Silva-Neto, DDS, MSc, PhD,1 

Christian Giampietro Brandão, 

DDS, MSc, PhD,4 and Gianluca 

Gambarini, MD, DDS. Mechanical 

resistance of carbon and stainless 

steel hand instruments used in a 

reciprocating hjandpiece.Ann. 

Stomatol.2013;4:259-262 

10. Laurent Scherman, Patrick Sultan. 

Comparison of the canal wall 

states between a mechanized 

system and various rotary NiTi 

systems. Le Chirurgien Dentiste de 

France:1411 du Novembre 2009 

11. S M Kyomen, A A Caputo, S N 

White. Critical analysis of the 

balanced force technique in 

endodontics. J Endod; 20: 332-7 

12. Ramón Miguéns-Vila 1, Benjamín 

Martín-Biedma  2, Purificación 

Varela-Patiño  2, Manuel Ruíz-

Piñón  2 , Pablo Castelo-Baz.  3. 

Vertical root fracture initiation in 



  Barry Musikant, Clin Oral Sci Dent (2024), 6:3 

P a g e  | 5 

 

Clin Oral Sci Dent, an open access journal                                                                                                                                                                                       Volume 6 • Issue 3 • 2024 

 

curved roots after root canal 

preparation: A dentinal micro-

crack analysis with LED 

transillumination. J Clin Exp Dent; 

2017: 1218-1223 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© The Author(s) 2024. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 

(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 

provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 

and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/ 

publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated. 

 
Ready to submit your research? Choose RN and benefit from:  

 

 Fast, convenient online submission.  

 Thorough peer review by experienced researchers in your field.  

 Rapid publication on acceptance.  

 Support for research data, including large and complex data types.  

 Global attainment for your research.  

 At RN, research is always in progress.  

 Learn more: researchnovelty.com/submission.php  

 


