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Preface ς The Self-Adjusting File in research literature 
 
The Self-Adjusting File (SAF), developed by ReDent Nova, has been introduced in 2010, after 
several years of research and development.  

This hollow, cylinder-like, Nickel-Titanium motor-driven file has drawn the attention of scientists 
and clinicians all over the world right from the beginning, due to its unique design and the 
innovative paradigm-shift it presents, of enabling a biomimetic endodontic treatment, that relies 
on the natural root canal morphology and does not forcefully change the canal's shape.  

Many researchers became intrigued by the SAF's ability to adapt to the root canal anatomy, 
combined with an effective simultaneous irrigation, to achieve minimally-invasive cleaning and 
shaping of the canal. The SAF has been the target of many scientific experiments, to an almost 
unprecedented extent. Leading researchers from around the world have investigated the 
operation of the SAF, in-vivo or in-vitro, by itself or by comparing it to traditional or new 
instrumentation systems and irrigation systems. Dozens of articles, the fruits of these scientific 
researches, have been published in peer-reviewed journals, the vast majority of which present 
the good qualities of the self-adjusting file and its advantage over the other clinical alternatives. 

In this booklet we have collected the articles published in the most highly esteemed scientific 
journals, including Journal of Endodontics, International Endodontic Journal and a few more. 

Some of the included articles did not portray the SAF as the preferred choice for treatment. For 
these articles we have added a "ReDent's Note", explaining the reasons that led the researchers 
to reach these results rather than the expected results. These notes mainly refer to the SAF 
System Clinical Guidelines, as can be found on ReDent Nova's website: www.redentnova.com. 

As the space is limited and the number of articles in four years only is overwhelming, we did not 
include articles that were published in languages other than English (such are available in 
Chinese, Polish, German, Turkish, Hebrew and other languages) or articles that were not 
published in highly-rated peer-reviewed scientific journals.  

The abstracts in this booklet include articles from April 2010 to July 2015, the date this fourth 
edition of the booklet is published. As more research papers are on the way, be sure to follow us 
on our internet website www.redentnova.com, as well as on our Facebook page 
(www.facebook.com\SAFsystem), for details on further research papers, conferences, events 
and presentation of clinical cases. 

You are invited to browse through this abstracts booklet, press the "Click to view on PubMed" 
button at the bottom of each page to attain access to the abstracts and optionally read the 
articles. 

We are looking forward to receive your comments and suggestions, as well as details about 
research projects, clinical experience or examples of interesting case reports you collected.  

 

For further details: 
Dr. Alon Amit, DMD      
Director of Marketing & Education    
alon.amit@redentnova.com    

Tel. +972-3-7445130/50/70 
Fax. +972-3-7445190 
15 HaTa'asiya St., Ra'anana 4365408, ISRAEL 

http://www.redentnova.com/
http://www.redentnova.com/
http://www.facebook.com/SAFsystem
mailto:alon.amit@redentnova.com
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The self-adjusting file (SAF) system: An evidence-based update 
 
Z. Metzger 
 
Journal of Conservative Dentistry.  2014; 17(5):401-19. 
 
Current rotary file systems are effective tools. Nevertheless, they have two main shortcomings: 
They are unable to effectively clean and shape oval canals and depend too much on the irrigant 
to do the cleaning, which is an unrealistic illusionThey may jeopardize the long-term survival of 
the tooth via unnecessary, excessive removal of sound dentin and creation of micro-cracks in the 
remaining root dentin. The new Self-adjusting File (SAF) technology uses a hollow, compressible 
NiTi file, with no central metal core, through which a continuous flow of irrigant is provided 
throughout the procedure. The SAF technology allows for effective cleaning of all root canals 
including oval canals, thus allowing for the effective disinfection and obturation of all canal 
morphologies. This technology uses a new concept of cleaning and shaping in which a uniform 
layer of dentin is removed from around the entire perimeter of the root canal, thus avoiding 
unnecessary excessive removal of sound dentin. Furthermore, the mode of action used by this 
file system does not apply the machining of all root canals to a circular bore, as do all other rotary 
file systems, and does not cause micro-cracks in the remaining root dentin. The new SAF 
technology allows for a new concept in cleaning and shaping root canals: Minimally Invasive 3D 
Endodontics. 
  

 
PMID: 25298639 
 

The full version of this article is available 
for free online at http://bit.ly/JCDreview, 
courtesy of the Journal of Conservative 
Dentistry.  
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The Self-Adjusting File System 
 
Z. Metzger, A. Kfir, I. Abramovitz, A. Weissman, and M. Solomonov 
 
ENDO. 2013; 7(3):189ς210. 
 
Great progress has been made over the years in the technology of rotary nickel-titanium file 
systems. Nevertheless, both the oldest and the newest systems all use the same principle of a 
rotating blade with flutes, designed to carry off or contain the cut material and/or debris. While 
this concept may provide adequate results in narrow, straight canals with round cross sections, 
it has substantial limitations when oval or curved canals are concerned. Such canals are very 
common. The Self-Adjusting File (SAF) system is based on a new and different concept that is 
aimed at overcoming the limitations of current rotary file technology. This review aims to 
familiarise the reader with the new concept and technology of the SAF system and to individually 
discuss the major endodontic challenges that are yet to be conquered by rotary file technology. 
The ways by which the new SAF system overcomes these challenges will be explained, based on 
32 research papers that were published over the past 3 years. A new concept for root canal 
cleaning and shaping will be presented and justified: the concept of 'minimally invasive 
endodontics', which has been made possible by the new SAF technology. 
 
 
Click to view the article online  
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 Shaping 
 

Can size 20, .04 taper rotary file reproducibly create a glide path for the 
self-adjusting file (SAF)? An ex vivo study in MB canals of mandibular 
molars 
 
A. Kfir, T. Goldberger, T. Koren, A. Pawar, I. Abramovitz 
 
International Endodontic Journal. 2015 March [Epub ahead of print]. 
 
AIM: To test and compare the effectiveness and safety of two size 20, .04 taper rotary files that 
were used as glide path preparation files for the self-adjusting file (SAF) in curved canals of 
mandibular molars. 
 
METHODOLOGY: Forty mandibular molars with curved mesial roots and narrow MB root canals 
were selected based on a passage of size 15 K-files to WL; size 20 K-files could not reach WL. Only 
roots with no visible microcracks were included. Two types of size 20 rotary files were used for 
glide path preparation, the new Pre-SAF size 20, .04 taper file and the ProFile size 20, .04 taper, 
which served as the reference and control. Both files were used with 3-4 pecking strokes, which 
brought them to WL. Two parameters were tested: whether the glide path allowed manual 
insertion of a 1.5-mm SAF file to WL and whether the procedure caused microcracks in the root 
dentine. Paired t tests were used to compare the groups.  
 
RESULTS: Glide path preparation with both files allowed the manual insertion of the SAF file to 
WL in all 20 root canals, with no difference between the two groups. No cracks were detected 
after the procedure in any of the roots in either group.  
 
CONCLUSIONS: Both types of size 20, .04 taper rotary files were effective for glide path 
preparation for the SAF file in curved canals. Neither file type caused microcracks in root 
dentine. 

 
 

PMID: 25772461 
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 Shaping 
 

Comparative Evaluation of Root Canal Preparations of Maxillary First 
Molars with Self-Adjusting File, Reciproc Single File, and Revo-S Rotary 
File: A Micro-Computed Tomography Study 
 
F. Ahmetoglu, A. Keles, N. {ƛƳǒŜƪ, M. S. Ocak, S. Yologlu 
 
Scanning. 2015 May; 37(3):218-25. 
 
ABSTRACT: 
This study was aimed to use micro-ŎƻƳǇǳǘŜŘ ǘƻƳƻƎǊŀǇƘȅ ό˃-CT) to evaluate the canal shaping 
properties of three nickel-titanium instruments, Self-Adjusting File (SAF), Reciproc, and Revo-S 
rotary file, in maxillary first molars. Thirty maxillary molars were scanned preoperatively by using 
micro-ŎƻƳǇǳǘŜŘ ǘƻƳƻƎǊŀǇƘȅ ό˃-/¢ύ ǎŎŀƴǎ ŀǘ моΣсу ˃Ƴ ǊŜǎƻƭǳǘƛƻƴΦ ¢ƘŜ ǘŜŜǘƘ ǿŜǊŜ ǊŀƴŘƻƳƭȅ 
ŀǎǎƛƎƴŜŘ ǘƻ ǘƘǊŜŜ ƎǊƻǳǇǎ όƴ Ґ млύΦ ¢ƘŜ Ǌƻƻǘ Ŏŀƴŀƭǎ ǿŜǊŜ ǎƘŀǇŜŘ ǿƛǘƘ {!CΣ wŜŎƛǇǊƻŎΣ ŀƴŘ wŜǾƻ-S, 
respectively. The shaped root canals were rescanned. Changes in canal volumes and surface 
areas were compared with preoperative values. The data were analyzed using Kruskal-Wallis and 
/ƻƴƻǾŜǊϥǎ Ǉƻǎǘ ƘƻŎ ǘŜǎǘǎΣ ǿƛǘƘ Ǉ ғ Φлр ŘŜƴƻǘƛƴƎ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜΦ tǊŜƻǇŜǊŀǘƛǾŜƭȅ 
canal voluƳŜǎ ŀƴŘ ǎǳǊŦŀŎŜ ŀǊŜŀ ǿŜǊŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƳƛƭŀǊ ŀƳƻƴƎ ǘƘŜ ǘƘǊŜŜ ƎǊƻǳǇǎ όǇ Ҕ ΦлрύΦ ¢ƘŜǊŜ 
were statistically significant differences in all measures comparing preoperative and 
ǇƻǎǘƻǇŜǊŀǘƛǾŜ Ŏŀƴŀƭ ƳƻŘŜƭǎ όǇ Ґ лΦлллмύΦ ¢ƘŜǎŜ ŘƛŦŦŜǊŜƴŎŜǎ ƻŎŎǳǊǊŜŘ ŀŦǘŜǊ ƛƴǎǘǊǳƳŜntation 
among the three experimental groups showed no statistically significant difference for volume 
όǇ Ҕ ΦлрύΦ {ǳǊŦŀŎŜ ŀǊŜŀ ǎƘƻǿŜŘ ǘƘŜ ǎƛƳƛƭŀǊ ŀŎǘƛǾƛǘȅ ƛƴ ōǳŎŎŀƭ Ŏŀƴŀƭǎ ƛƴ ŜŀŎƘ ƻŦ ǘƘŜ ǘƘǊŜŜ ǘŜŎƘƴƛǉǳŜǎ 
whereas no statistically significant difference was detected among surface area, the SAF, and the 
Revo-S in the palatal (P) canal. Each of three shaping system showed the similar volume activity 
in all canals, but SAF and Revo-S provided more effectively root planning in comparison with 
Reciproc in P canal. 

 

PMID: 25737430 
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 Shaping 
 

Shaping Ability of Three Nickel-Titanium Endodontic File Systems in 
Simulated S-shaped Root Canals 
 
J. R. Burroughs, B. E. Bergeron, M. D. Roberts, J. L. Hagan, and V. T. Himel 
 
Journal of Endodontics. 2012 December; 38:1618-21. 
 
INTRODUCTION: The purpose of this study was to determine the shaping ability of 3 nickel-
titanium (NiTi) endodontic file systems by measuring canal transportation.  
 
METHODS: Seventy-two S-shaped canals in resin blocks were randomly allocated into 3 groups 
(n = 24): the Self-!ŘƧǳǎǘƛƴƎ CƛƭŜ ό{!CΤ wŜ5Ŝƴǘ bƻǾŀΣ wŀΩŀƴŀƴŀΣ LǎǊŀŜƭύ ƎǊƻǳǇΣ ǘƘŜ ¢ȅǇƘƻƻƴ ƎǊƻǳǇ 
(Typhoon rotary files with Controlled Memory Wire; DS Dental, Johnson City, TN), and the Vortex 
group (ProFile Vortex rotary files with M-Wire NiTi; Dentsply Tulsa Dental Specialties, Tulsa, OK). 
Blocks were secured in a jig for imaging standardization and instrumentation stabilization. Gates 
Glidden and PathFile drills (25 mm/.02 taper) were used to prepare the glide paths. For the 
Typhoon and Vortex groups (25 mm/.04 taper), canals were flooded with sterile water and 
instrumented using a crown-down technique from sizes 40 to 20/.04 and then apically enlarged 
to size 30/.04. The SAF group (25 mm) was instrumented with constant sterile water irrigation in 
a light-pecking, trans-line motion. Pre- and post-instrumentation images were taken at X40 
magnification and layered, and canal transportation was measured.  
 
RESULTS: After adjusting for the level and canal wall side, the mean transportation was 
significantly higher for the Typhoon (P < .001) and Vortex (P = .005) groups compared with the 
SAF group. Additionally, the mean transportation was significantly higher for the Typhoon group 
versus the Vortex group (P < .001).  
 
CONCLUSIONS: Under the conditions of this study, SAF showed less canal transportation than 
ProFile Vortex and Typhoon files in simulated S-shaped root canals. 

PMID: 23146648 
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The Challenge of C-shaped Canal Systems: A Comparative Study of the 
Self-Adjusting File and ProTaper 
 
M. Solomonov, F. Paqué, B. Fan, Y. Eilat, and L. H. Berman 
 
Journal of Endodontics. 2012 February; 38:209-14. 
 
INTRODUCTION: C-shaped canals are anatomic features that present the clinician with both 
diagnostic and operational challenges. The aim of this study was to compare the efficacy of the 
Self-!ŘƧǳǎǘƛƴƎ CƛƭŜ ό{!CΤ wŜ5ŜƴǘΣ wŀΩŀƴŀƴŀΣ LǎǊŀŜƭύ ƛƴ ǎƘŀǇƛƴƎ /-shaped canals with that of the 
rotary ProTaper file system (Dentsply-Maillefer, Ballaigues, Switzerland).  
 
METHODS: Sixteen mandibular second molars and 4 maxillary second molars with C-shaped 
canals were obtained, originating from native Chinese population. They were divided into 2 equal 
groups of 10 teeth each, based on similar canal morphology as presented in preliminary microς
computed tomographyςderived images. One group was shaped using the SAF, whereas the other 
was shaped using the ProTaper file system. Reconstructed microςcomputed tomographic images 
before and after treatment were superimposed over each other and the percentage of the canal 
wall unaffected by the procedure was calculated. Comparison of the 2 groups for this parameter 
was performed using the Student t test. 
 
RESULTS: When treated with the SAF, 41% ± 14% of the canal walls remained unaffected by the 
procedure, whereas 66% ± 6% of the wall area was unaffected when using ProTaper, which was 
significantly higher than that of the SAF-treated group (P < .001). 
 
CONCLUSIONS: The SAF was more effective than the ProTaper file system in shaping the walls 
of C-shaped root canals. 

PMID: 22244638 
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Flat-Oval Root Canal Preparation with Self-Adjusting File Instrument: A 
MicroςComputed Tomography Study 
 
M. A. Versiani, J. D. Pécora, and M. D. de Sousa-Neto 
 
Journal of Endodontics. 2011 July; 37:1002ς7. 
 
INTRODUCTION: The aim of this study was to evaluate the root canal preparation in flat-oval 
canals treated with either rotary or self-adjusting file (SAF) by using microtomography analysis.  
 
METHODS: Forty mandibular incisors were scanned before and after root canal instrumentation 
with rotary instruments (n = 20) or SAF (n = 20). Changes in canal volume, surface area, and cross-
sectional geometry were compared with preoperative values. Data were compared by 
ƛƴŘŜǇŜƴŘŜƴǘ ǎŀƳǇƭŜ ǘ ǘŜǎǘ ŀƴŘ ˔2 test between groups and paired sample t test within the group 
(a = 0.05).  
 
RESULTS: Overall, area, perimeter, roundness, and major and minor diameters revealed no 
statistical difference between groups (P > .05). In the coronal third, percentage of prepared root 
canal walls and mean increases of volume and area were significantly higher with SAF (92.0%, 
1.44 ± 0.49 mm3, 0.40 ± 0.14 mm2, respectively) than rotary instrumentation (62.0%, 0.81 ± 0.45 
mm3, 0.23 ± 0.15 mm2 respectively) (P < .05). SAF removed dentin layer from all around the canal, 
whereas rotary instrumentation showed substantial untouched areas.  
 
CONCLUSIONS: In the coronal third, mean increases of area and volume of the canal as well as 
the percentage of prepared walls were significantly higher with SAF than with rotary 
instrumentation. By using SAF instruments, flat-oval canals were homogenously and 
circumferentially prepared. The size of the SAF preparation in the apical third of the canal was 
equivalent to those prepared with #40 rotary file with a 0.02 taper. 

PMID: 21689560 
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MicroςComputed Tomography Evaluation of the Preparation of Long 
Oval Root Canals in Mandibular Molars with the Self-Adjusting File 
 
F. Paqué, and O. A. Peters  
 
Journal of Endodontics. 2011 April; 37:517ς21. 
 
INTRODUCTION: The aim of this study was to assess the shaping potential of a novel nickel-
titanium instrument, the self-adjusting file (SAF), in long oval root canals in distal roots in 
mandibular molars. 
 
METHODS: Twenty mandibular molars with long oval distal root canals were selected and 
scanned preoperatively and postoperatively by using microςcomputed tomography at an original 
resolution of 20 mm. Canals were shaped with the SAF, three-dimensionally reconstructed, and 
evaluated for volume, surface area, canal transportation, and prepared surface. Data were 
statistically contrasted by using paired t tests and regression analysis.  
 
RESULTS: Preoperatively, canal volume was 7.73 ± 2.13 mm3, and canal area was 42.83 ± 8.14 
mm2. Volumes and surface areas increased significantly (P < .001) by 4.84 ± 1.73 mm3 and 3.34 ± 
1.73 mm2, respectively, and no gross preparation errors were detected. Unprepared canal 
surface varied between individual canals, and mean unprepared surface was 23.5% ± 8.9%. 
Prepared areas were significantly larger compared with rotary canal preparation done in a 
previous study. Canal transportation scores were higher in the coronal root canal third (106 ± 50 
mm) compared with the apical third (81 ± 49 mm).  
 
CONCLUSIONS: In vitro, preparation of long oval-shaped root canals in mandibular molars with 
the SAF was effective and safe. Moreover, shapes generated with the SAF were more complete 
compared with rotary canal preparation. 

PMID: 21419301 
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Root Canal Preparation of Maxillary Molars with the Self-Adjusting File: 
A Micro-Computed Tomography Study 
 
O. A. Peters, and F. Paqué 
 
Journal of Endodontics. 2011 January; 37:53-7. 
 
INTRODUCTION: The aim of this study was to describe the canal shaping properties of a novel 
nickel-titanium instrument, the self-adjusting file (SAF), in maxillary molars.  
 
METHODS: Twenty maxillary molars were scanned by using microςcomputed tomography at 
нл˃Ƴ ǊŜǎƻƭǳǘƛƻƴΦ /ŀƴŀƭǎ ǿŜǊŜ ǎƘŀǇŜŘ ǿƛǘƘ ǘƘŜ {!CΣ ǿƘƛŎƘ ǿŀǎ ƻǇŜǊŀǘŜŘ ǿƛǘƘ Ŏƻƴǘƛƴǳƻǳǎ 
irrigation in a handpiece that provided an in-and-out vibrating movement. Changes in canal 
volumes, surface areas, and cross-sectional geometry were compared with preoperative values. 
Canal transportation and the fraction of unprepared canal surface area were also determined. 
Data were normally distributed and compared by analyses of variance.  
 
RESULTS: Preoperatively, mean canal volumes were 2.88 ± 1.32, 1.50 ± 0.99, and 4.30 ± 1.89 mm3 
for mesiobuccal (MB), distobuccal (DB), and palatal (P) canals, respectively; these values were 
statistically similar to earlier studies with the same protocol. Volumes and surface areas 
increased significantly in MB, DB, and P canals; mean canal transportation scores in the apical 
and middle root canal thirds ranged between 31 and 89 mm. Mean unprepared surfaces were 
25.8% ± 12.4%, 22.1% ± 12.0%, and 25.2% ± 11.3% in MB, DB, and P canals, respectively (P >0.05) 
when assessed at high resolution.  
 
CONCLUSIONS: By using SAF instruments in vitro, canals in maxillary molars were 
homogenously and circumferentially prepared with little canal transportation. 

PMID: 21146077 
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Root Canal Preparation with a Novel Nickel-Titanium Instrument 
Evaluated With micro-Computed Tomography: Canal Surface 
Preparation over Time 
 
O. A. Peters, C. Boessler, and F. Paqué  
 
Journal of Endodontics. 2010 June; 36(6):1068-72.  
 
INTRODUCTION: The aim of this part of an ongoing study was to describe the dentin removal 
ability of a novel nickel-titanium instrument, the self-adjusting file (SAF), by using micro-
computed tomography.  
 
METHODS: Twenty maxillary incisors were scanned preoperatively at 20-microN resolution and 
postoperatively after up to 6 minutes of preparation with an SAF with 1.5mm or 2mm diameter. 
{!CΩǎ ǿŜǊŜ ƻǇŜǊŀǘŜŘ ǿƛǘƘ Ŏƻƴǘƛƴǳƻǳǎ ƛǊǊƛƎŀǘƛƻƴ ƛƴ ŀ Ƙandpiece that provided an oscillating, in-
and-out movement. Changes in canal volume compared with preoperative values as well as 
unprepared canal surface area were determined. Data were normally distributed and compared 
by analysis of variance and regression analyses. 
 
RESULTS: Preoperatively canal volumes were statistically similar in both groups (9.86 ± 3.97 mm3 
and 9.80 ± 2.67 mm3). Volumes increased during preparation to 13.58 ± 3.85 mm3 (after 6 
minutes with SAF 1.5 mm) and 16.43 ± 3.64 mm3 (after 5 minutes with SAF 2.0 mm), and overall 
canal shapes were adequate. Unprepared canal surface area decreased from 63.0% ± 15.1% (2 
minutes with SAF 1.5 mm) to 8.6% ± 4.1% (5 minutes with SAF 2.0 mm).  
 
CONCLUSIONS: Preparation of straight root canals in maxillary anterior teeth left little canal 
surface un-instrumented after shaping with the SAF. The timeframe of clinical application will 
depend on the amount of desired dentin removal and done with an SAF selected on the basis 
of apical gauging. 

PMID: 20478468 
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The self-adjusting file instrumentation results in less debris extrusion 
apically when compared to WaveOne and ProTaper NEXT 
 
A. M. Pawar, M. G. Pawar, Z. Metzger, S. R. Kokate 
 
Journal of Conservative Dentistry. 2015 March-April; 8(2):89-93 
 

AIM: The present ex vivo study aimed to evaluate the debris extrusion after instrumenting the 
root canals by three different files systems. 

MATERIALS AND METHODS: Sixty extracted human mandibular premolars with single canals 
were selected and randomly divided into three groups (n = 20) for instrumentation with three 
different files. Group 1: WaveOne (primary) single reciprocating file (WO; Dentsply Maillefer, 
Ballaigues, Switzerland) (25/08), Group 2: Self-adjusting file (SAF; ReDent-Nova, Ra'anana, Israel) 
(1.5 mm), and Group 3: ProTaper NEXT X1 and X2 (PTN; Dentsply Tulsa Dental, Tulsa, OK) (25/06). 
Debris extruding by instrumentation were collected into pre-weighed Eppendorf tubes. These 
tubes were then stored in an incubator at 70°C for 5 days. The tubes were then weighed to obtain 
the final weight, with the extruded debris. Statistical analysis for the debris extruded apically was 
performed using one-way analysis of variance and post hoc Tukey's test. 

RESULTS: The statistical analysis showed a significant difference between all the three groups 
tested (P < 0.01). The following post hoc Tukey's test confirmed that Group 2 (SAF) exhibited 
significantly least (P < 0.01) debris extrusion between the three groups tested. 

CONCLUSIONS: The SAF resulted in significantly less extrusion of debris when compared to 
reciprocating WO and rotary PTN. 
 

PMID: 25829683 
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Comparison of Different Irrigation Activation Regimens 
and Conventional Irrigation Techniques for the Removal of Modified 
Triple Antibiotic Paste from Root Canals 
 
M. Akman, M. B. Akbulut, H. A. !ȅŘƤƴōŜƭƎŜΣ S. Belli 
 
Journal of Endodontics. 2015 May;41(5):720-4. 
 

INTRODUCTION: The aim of this study was to compare the efficacy of irrigation activation 
regimens and conventional syringe irrigation technique in the removal of modified triple 
antibiotic paste (mTAP) from root canal walls. 

METHODS: Fifty-six extracted human mandibular premolars were prepared using ProTaper 
rotary files (Dentsply Maillefer, Ballaigues, Switzerland) up to size F4. The root canals were filled 
with mTAP medicament, and after 21 days, the roots were randomly assigned to 5 groups (n = 10) 
according to the irrigation regimens used: conventional syringe irrigation (CI), Self-Adjusting File 
(SAF; ReDent-Nova, Ra'anana, Israel), EndoVac (Discus Dental, Culver City, CA), EndoActivator 
(Dentsply, Tulsa, OK), and passive ultrasonic irrigation (PUI). In 3 teeth, mTAP was not removed 
(positive controls), and another 3 teeth were not filled with mTAP (negative controls). The roots 
were sectioned, and the amount of remaining medicament at each root half (n = 20) was 
evaluated at 30× magnification using a 4-grade scoring system. Data were evaluated using the 
Kruskal-Wallis and Mann-Whitney U tests. 

RESULTS: There were statistically significant differences among all experimental groups; of 
which, the CI group was the significantly least efficient in removing mTAP from the root canal 
(P < .05). At the apical and middle third, the PUI, SAF, EndoVac, and EndoActivator groups 
removed significantly more mTAP medicament than the CI group (P < .05); however, there were 
no significant differences between these groups (P > .05). The SAF and PUI showed significantly 
better performances in removing mTAP from the coronal third (P < .05). 

CONCLUSIONS: The use of irrigation activation regimens significantly improves the removal of 
mTAP from root canals when compared with CI. 
 

PMID: 25747378 
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Regardless of the favorable results of the SAF System 
in this study, it was not operated according to the 
clinical protocol ς the operation of the SAF System 
was for 1 minute only.  
Had the clinical protocol been implemented, it is 
expected that the results would have significantly 
improved. 

R
e

D
e

n
t's

 N
o

te 

http://www.ncbi.nlm.nih.gov/pubmed/25747378
http://www.ncbi.nlm.nih.gov/pubmed/25747378
http://www.ncbi.nlm.nih.gov/pubmed/25747378


SAF Abstracts Booklet V 4.0 ς July 2015 19 

 

 
 

Efficacy of different irrigation techniques in the removal of calcium 
hydroxide from a simulated internal root resorption cavity 
 
H. S. TopçuoƐƭǳΣ {Φ 5ǸȊƎǸƴΣ YΦ ¢Φ /ŜȅƘŀƴƭƤΣ !Φ !ƪǘƛΣ YΦ tŀƭŀΣ .Φ YŜǎƛƳ 
 
International Endodontic Journal. 2015 April; 48(4):309-16. 
 

AIM: To evaluate the efficacy of six irrigation techniques to remove calcium hydroxide (CH) from 
a simulated internal root resorption cavity. 

METHODOLOGY: The root canals of 100 single-rooted teeth were prepared using the ProTaper 
system to size F5. The roots were split longitudinally, and standardized simulated internal root 
resorption cavities were prepared in the two root halves. The root halves were reassembled, and 
CH was placed into the root canals, with the exception of five teeth that served as the negative 
control group. Another five teeth (the positive control group) were not subjected to the CH 
removal procedure. Ninety teeth were randomly divided into six experimental groups (n = 15), 
according to the final irrigation techniques used: conventional syringe irrigation (CSI), CanalBrush 
(CB), passive ultrasonic irrigation (PUI), self-adjusting file (SAF) system, EndoActivator (EA), and 
apical negative pressure irrigation (EndoVac system). Five millilitres of 3% NaOCl and 17% EDTA 
were used in all experimental groups during the CH removal procedure. The amount of remaining 
CH was evaluated under a stereomicroscope at 20 ×magnification, using a 4-grade scoring 
system. The data were statistically compared using the Kruskal-Wallis and Mann-Whitney U-tests 
(P < 0.05). 

RESULTS: Remnants of CH in simulated internal root resorption cavities were found in all 
experimental groups. SAF and PUI were superior to the other groups (P < 0.05); however, there 
was no significant difference between the SAF and PUI (P > 0.05). There were also no significant 
differences between the CSI, CB, EA and EndoVac groups (P > 0.05). 

CONCLUSION: None of the irrigation techniques was able to completely remove CH from a 
simulated internal root resorption cavity.  
 

PMID: 24861152 
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The SAF showed superior results to other irrigation 
techniques in removal of calcium hydroxide despite 
the fact that it was only used for 1 minute. Had it been 
used for 4 minutes, as recommended in the Clinical 
Guidelines, the results would have likely been even 
better. 
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Comparison of the Effect of Nonactivated Self-Adjusting File system, 
Vibringe, Endovac, Ultrasonic and Needle Irrigation on Apical Extrusion 
of Debris 
 
9Φ YŀǊŀǘŀǒΣ 5Φ hȊǎǳΣ IΦ !ǊǎƭŀƴΣ !Φ S. Erdogan 
 
International Endodontic Journal. 2015 April; 48(4):317-22. 
 

AIM: To compare the effects of Vibringe, EndoVac, nonactivated SAF and passive ultrasonic 
irrigation (PUI) with a conventional syringe on the amount of apically extruded debris. 

METHODOLOGY: Seventy-five extracted human maxillary incisors were selected and randomly 
assigned to 5 groups (n = 15). The root canals were irrigated with Vibringe (Vibringe B. V. Corp, 
Amsterdam, Netherlands), EndoVac (Discus Dental, Smart Endodontics, Culver City, CA, USA), 
nonactivated SAF (ReDent-Nova, Ra'anana, Israel), passive ultrasonic irrigation (PUI) and 
conventional syringe. Distilled water was used as an irrigant, and debris was collected in pre-
weighed glass vials. The tubes were then stored in an incubator at 37 °C for 10 days to evaporate 
the irrigant before weighing the dry debris. The mean weight of debris was assessed, and one-
way analysis of variance was used for comparison of values and post hoc Tukey's test was used 
between groups (P = 0.05). 

RESULTS: The SAF group extruded significantly less debris than PUI and Vibringe groups (P < 0.05). 
There were no significant difference between needle, Vibringe and EndoVac groups (P > 0.05). 

CONCLUSION: All irrigation systems were associated with apical extrusion of debris. 
Nonactivated SAF extruded significantly less than Vibringe, EndoVac, passive ultrasonic and 
syringe irrigation.  
 

PMID: 24861152 
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Despite the favorable results, we have to note that 
the SAF System was not used according to the 
clinical guidelines. Operation of the SAF without 
activating it will not result in extrusion of debris, but 
will neither achieve the requested goal of cleaning 
and shaping the root canals. 
Several research papers in which the SAF System 
was operated according to the clinical protocol have 
also shown that the extrusion of debris was 
significantly lower than with other devices, and 
would serve as a better reference for this issue. 
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Comparison of Apical Extrusion of Sodium Hypochlorite Using 4 
Different Root Canal Irrigation Techniques 
 
E. Irboz, K. .ŀȅǊŀƪǘŀǊΣ 5Φ ¢ǸǊƪŀȅŘƤƴΣ .Φ ¢ŀǊœƤƴ 
 
Journal of Endodontics. 2015 March; 41(3):380-4 
 

INTRODUCTION: We compared the apical extrusion of sodium hypochlorite delivered with a 27-
G needle, self-adjusting file (SAF), passive ultrasonic irrigation, or the EndoVac system 
(SybronEndo, Orange, CA) during the instrumentation and final irrigation of root canals. 

METHODS: Matched paired single-canal teeth were divided into 8 groups. The experimental 
groups were needle irrigation size #30 (NI30) and #50 (NI50), SAF size #30 (SAF30) and #50 
(SAF50), passive ultrasonic irrigation size #30 (PUI30) and #50 (PUI50), and EndoVac size #30 
(EV30) and #50 (EV50). Teeth were embedded in 0.2% agarose gel (pH = 7.4) containing 1 mL 
0.1% m-Cresol purple (Sigma-Aldrich, St Louis, MO), which changes color at a pH level of 9.0. Root 
canals were irrigated with sodium hypochlorite and EDTA using 4 different techniques, and the 
amount of irrigant was controlled. Standardized digital photographs were taken 20 minutes after 
the first irrigant was used and were analyzed to determine the amount of extrusion (expressed 
as a percentage of total pixels). 

RESULTS: The amounts of apical extrusion obtained in the NI30, NI50, SAF30, SAF50, PUI30, 
PUI50, EV30, and EV50 groups were 30% (3/10), 50% (5/10), 20% (2/10), 70% (7/10), 40% (4/10), 
40% (4/10), 10% (1/10), and 10% (1/10), respectively. The overall extrusion frequency, regardless 
of the apical preparation size, was 40% (8/20) for needle, 45% (9/20) for SAF, 40% (8/20) for 
ultrasonic irrigation, and 10% (2/20) for EndoVac. Although the SAF group showed more 
extrusion, the percentage of pixels was significantly higher in the needle irrigation group (P < .01). 
The EndoVac group showed significantly lower extrusion values than the other techniques in 
terms of the number of teeth and pixels (P < .05 and P < .01, respectively). 

CONCLUSIONS: The risk of apical extrusion is significantly lower with the EndoVac in comparison 
with the 3 other techniques. 
 

PMID: 25492488 
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In this study, the canals were prepared up to 
ProTaper F3 and ProTaper F5 all the way to the 
major apical foramen, an action which is bound to 
destroy the apical constriction.  
The common and recommended practice is to 
prepare the canals up to the apical constriction, 
which would then result in more favorable results 
for the SAF System. 
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Apical Extrusion of Debris in Flat-oval Root Canals after Using Different 
Instrumentation Systems 
  
A. L. Kirchhoff, L. F. Fariniuk, I. Mello 
 
Journal of Endodontics. 2015 February; 41:237ς241 
 

INTRODUCTION: The purpose of this study was to evaluate the amount of apically extruded 
debris in flat-oval root canal systems during cleaning and shaping with different instrumentation 
systems. 

METHODS: Seventy-two mandibular incisors were randomly assigned to 4 groups (n = 18) 
according to the instrumentation system to be used: the ProTaper Next rotary system (PTN; 
Dentsply Tulsa Dental, Tulsa, OK), the WaveOne reciprocating system (WO, Dentsply Tulsa 
Dental), the Twisted File Adaptive (TFA; SybronEndo, Orange, CA) rotary/reciprocating system, 
and the Self-Adjusting File (SAF) system (ReDent-Nova, Ra'anana, Israel). Debris extruded during 
the instrumentation was collected and dried in preweighed Eppendorf tubes. Three consecutive 
weights were obtained for each tube, and the average was calculated. The data were analyzed 
using the t test and analysis of variance (Games-Howell test). 

RESULTS: The SAF produced significantly more debris compared with the other systems (P < .05). 
No significant difference was noted amongst the PTN, WO, and TFA (P > .05). 

CONCLUSIONS: Regardless of the instrumentation system used, apical extrusion of debris was 
exhibited at some level, regardless of the instrumentation system used. The SAF was associated 
with the highest amount of debris extrusion compared with PTN, WO, and TFA. 
 

PMID: 25447504 
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Two elements in this study contradict the authors' statement 
of conducting the experiment according to manufacturer's 
directions: Irrigation rate of only 1ml/min, and the use of 
31mm files in root canals with an average length of 13mm 
(attained by personal communication, not detailed in the 
paper). Those elements led to escaping of the irrigation 
solution through the 8mm of mesh of the SAF which were out 
of the canal, and combined with the insufficient flow rate, 
this must have led  to creation of "debris mud" that was likely 
to be extruded. Such "mud" is never created upon proper use.  
The authors had declined professional advice that was 
offered to them. Had they used adequate SAFs (21mm) with 
a 4ml/min irrigation rate, this would lead to different results, 
as already presented in previous studies of this kind. 
Also, according to the acknowledgements of the paper, it was 
financed by the two other device manufacturers. 
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Effectiveness of Various Irrigation Activation Protocols and the Self-
Adjusting File System on Smear Layer and Debris Removal 
 
I. D. Çapar, A. H. Ari  
 
Scanning. 2014 November; 36(6):640-7. 
 

ABSTRACT: 
The purpose of the present study is to evaluate smear layer generation and residual debris after 
using self-adjusting file (SAF) or rotary instrumentation and to compare the debris and smear 
layer removal efficacy of the SAF cleaning/shaping irrigation system against final agitation 
techniques. One hundred and eight maxillary lateral incisor teeth were randomly divided into 
ƴƛƴŜ ŜȄǇŜǊƛƳŜƴǘŀƭ ƎǊƻǳǇǎ όƴ Ґ мнύΣ ŀƴŘ Ǌƻƻǘ Ŏŀƴŀƭǎ ǿŜǊŜ ǇǊŜǇŀǊŜŘ ǳǎƛƴƎ tǊƻ¢ŀǇŜǊ ¦ƴƛǾŜǊǎŀƭ 
rotary files, with the exception of the SAF instrumentation group. During instrumentation, root 
Ŏŀƴŀƭǎ ǿŜǊŜ ƛǊǊƛƎŀǘŜŘ ǿƛǘƘ ŀ ǘƻǘŀƭ ƻŦ мс Ƴ[ ƻŦ р҈ bŀh/ƭΦ CƻǊ Ŧƛƴŀƭ ƛǊǊƛƎŀǘƛƻƴΣ ǊƻǘŀǊȅ-instrumented 
ƎǊƻǳǇǎ ǿŜǊŜ ƛǊǊƛƎŀǘŜŘ ǿƛǘƘ мл Ƴ[ ƻŦ мт҈ 95¢! ŀƴŘ мл Ƴ[ ƻŦ р҈ bŀh/ƭ ǳǎƛƴƎ ŘƛŦŦŜǊŜƴǘ ƛǊǊƛƎŀǘƛƻƴ 
agitation regimens (syringe irrigation with needles, NaviTip FX, manual dynamic irrigation, 
CanalBrush, EndoActivator, EndoVac, passive ultrasonic irrigation (PUI), and SAF irrigation). In the 
{!C ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ƎǊƻǳǇΣ Ǌƻƻǘ Ŏŀƴŀƭǎ ǿŜǊŜ ƛƴǎǘǊǳƳŜƴǘŜŘ ŦƻǊ п Ƴƛƴ ŀǘ ŀ ǊŀǘŜ ƻŦ п Ƴ[κƳƛƴ ǿƛǘƘ 
5% NaOCl and received a final flush with same as syringe irrigation with needles. The surface of 
the root dentin was observed using a scanning electron microscope. The SAF instrumentation 
group generated less smear layer and yielded cleaner canals compared to rotary 
instrumentation. The EndoActivator, EndoVac, PUI, and SAF irrigation groups increased the 
efficacy of irrigating solutions on the smear layer and debris removal. The SAF instrumentation 
yielded cleaner canal walls when compared to rotary instrumentation. None of the techniques 
completely removed the smear layer from the root canal walls. 
 

PMID: 25285423 
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Sealer Penetration into Dentinal Tubules in the Presence or Absence of 
Smear Layer: A Confocal Laser Scanning Microscopic Study 
 
!Φ YǳœƛΣ ¢Φ !ƭŀœŀƳΣ hΦ ¸ŀǾŀǒΣ ½Φ 9ǊƎǳƭ-Ulger, G. Kayaoglu 
 
Journal of Endodontics. 2014 October; 40(10):1627-31. 
 

INTRODUCTION: The aim of this study was to test the dentinal tubule penetration of AH26 
(Dentsply DeTrey, Konstanz, Germany) and MTA Fillapex (Angelus, Londrina, PR, Brazil) in 
instrumented root canals obturated by using cold lateral compaction or warm vertical 
compaction techniques in either the presence or absence of the smear layer. 

METHODS: Forty-five extracted single-rooted human mandibular premolar teeth were used. The 
crowns were removed, and the root canals were instrumented by using the Self-Adjusting File 
(ReDent-Nova, Ra'anana, Israel) with continuous sodium hypochlorite (2.6%) irrigation. Final 
irrigation was either with 5% EDTA or with sodium hypochlorite. The canals were dried and 
obturated by using rhodamine B-labeled AH26 or MTA Fillapex in combination with the cold 
lateral compaction or the warm vertical compaction technique. After setting, the roots were 
sectioned horizontally at 4-, 8-, and 12-mm distances from the apical tip. On each section, sealer 
penetration in the dentinal tubules was measured by using confocal laser scanning microscopy. 

RESULTS: Regardless of the usage of EDTA, MTA Fillapex, compared with AH26, was associated 
with greater sealer penetration when used with the cold lateral compaction technique, and, 
conversely, AH26, compared with MTA Fillapex, was associated with greater sealer penetration 
when used with the warm vertical compaction technique (P < .05). Removal of the smear layer 
increased the penetration depth of MTA Fillapex used with the cold lateral compaction technique 
(P < .05); however, it had no significant effect on the penetration depth of AH26. 

CONCLUSIONS: Greater sealer penetration could be achieved with either the MTA Fillapex-cold 
lateral compaction combination or with the AH26-warm vertical compaction combination. Smear 
layer removal was critical for the penetration of MTA Fillapex; however, the same did not hold 
for AH26. 
 
 

PMID: 25260735 
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Quantitative Evaluation of Apically Extruded Debris During Root Canal 
Instrumentation with Protaper Universal, Protaper Next, Waveone, 
and Self-Adjusting File Systems 
 
D. Ozsu, E. Karatas, H. Arslan, M. C. Topcu 
 
European Journal of Dentistry. 2014 October; 8(4):504-8. 
 

OBJECTIVES: The aim of this study was to compare the amount of apically extruded debris during 
preparation with ProTaper Universal (Dentsply Maillefer, Ballaigues, Switzerland), ProTaper Next 
(Dentsply Maillefer), a reciprocating single-file (WaveOne; VDW GmbH, Munich, Germany), and 
a self-adjusting file (SAF; ReDent Nova, Ra'anna, Israel). 

MATERIALS AND METHODS: Fifty-six intact mandibular premolar teeth were randomly assigned 
to four groups. The root canals were prepared according to the manufacturers' instructions using 
the ProTaper Universal, ProTaper Next, WaveOne, and SAF. Apically extruded debris was 
collected in preweighted Eppendorf tubes during instrumentation. The net weight of the apically 
extruded debris was determined by subtracting the preweights and postweights of the tubes. 
The data were statistically analyzed using the one-way analysis of variance and the least 
significant difference tests at a significance level of P < 0.05. 

RESULTS: A measurable amount of debris was apically extruded in all groups, and the amounts 
of debris extrusion in the groups were statistically significant (P < 0.001). The ProTaper Next and 
WaveOne groups resulted in less debris extrusion than the ProTaper Universal group (P < 0.05), 
and the SAF group resulted in the least debris extrusion. 

CONCLUSIONS: Within the limitations of the present study, it can be concluded that all systems 
extruded debris beyond the apical foramen.  
 

PMID: 25512732 
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Despite the favorable results for the SAF System, it is 
important to note that the use of the system 
according to the clinical guidelines is likely to achieve 
even better results.  
In this study, irrigation was carried with distilled 
water at a rate of 2mL/min, while the 
recommendation is to use sodium hypochlorite at a 
rate of 4mL/min. As shown in previous studies (De-
Deus, J Endod 2014) such a protocol would result in 
significantly lower levels of apically extruded debris.  
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Efficacy of Three Irrigation Agitation Techniques on Bacterial 
Elimination: a Microbiologic and Microscopic Evaluation 
 

S. Koçak, M. M. Koçak, B. /Φ {ŀƐƭŀƳΣ 9Φ !ƪǘŀǒ 
 
Scanning. 2014 September-October; 36(5):512-6. 
 

ABSTRACT: 
The aim of this study was to compare in vitro reduction of Enterococcus faecalis by using three 
agitation methods. Fifty-five mandibular premolar teeth were used. The root canals were 
prepared by using ProTaper instruments to size F4. Fresh bacterial suspensions were inoculated 
into each canal and the teeth were incubated at 37°C under aerobic conditions for 3 weeks. The 
specimens in negative control group were not contaminated and the teeth in positive control 
receive no further instrumentation or irrigation after contamination. The contaminated teeth 
were divided into three experimental groups and two control groups. The experimental groups 
were as follows according to agitation of NaOCl irrigation solution; group 1, the brush-covered 
NaviTip FX needle; group 2, EndoVac apical negative pressure irrigation system; and group 3, self-
adjusting file (SAF). Following the final irrigation, samples obtained with sterile #40 H-file from 
teeth and the file used were placed into sterile microcentrifuge tubes. After the incubation 
period, bacterial colony numbers were noted as CFU/ml. Three teeth were randomly selected 
from each group for scanning electron microscope evaluation. The three groups were compared 
with the Kruskal-Wallis test. Comparisons between three groups were made with the Mann-
Whitney U-test with Bonferroni correction. SAF was significantly effective in elimination of E. 
faecalis when compared to EndoVac όǇ ғ лΦлрύΦ ¢ƘŜǊŜ ǿŀǎ ƴƻ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ bŀǾƛ¢ƛǇ C· 
ƴŜŜŘƭŜ ŀƴŘ ƻǘƘŜǊ ǘǿƻ ƳŜǘƘƻŘǎ όǇ Ҕ лΦлрύΦ In conclusion, ŀƎƛǘŀǘƛƻƴ ƻŦ bŀh/ƭ ǿƛǘƘ {!C ŦƻǊ н Ƴƛƴ 
may be an effective alternative approach. 
 

PMID: 24817336 
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Efficiency of the Self Adjusting File, WaveOne, Reciproc, ProTaper and 
hand files in root canal debridement 
 
K. M. Topcu, E. Karatas, D. Oszu, I. Ersoy 
 
European Journal of Dentistry. 2014 July; 8(3):326-9. 
 

OBJECTIVES: The aim of this study was to compare the canal debridement capabilities of three 
single file systems, ProTaper, and K-files in oval-shaped canals. 

MATERIALS AND METHODS: Seventy-five extracted human mandibular central incisors with 
oval-shaped root canals were selected. A radiopaque contrast medium (Metapex; Meta Biomed 
Co. Ltd., Chungcheongbuk-do, Korea) was introduced into the canal systems and the self-
adjusting file (SAF), WaveOne, Reciproc, ProTaper, and K-files were used for the instrumentation 
of the canals. The percentage of removed contrast medium was calculated using pre- and post-
operative radiograph. 

RESULTS: An overall comparison between the groups revealed that the hand file (HF) and SAF 
groups presented the lowest percentage of removed contrast medium, whereas the WaveOne 
group showed the highest percentage (P < 0.001). The ProTaper group removed more contrast 
medium than the SAF and HF groups (P < 0.05). 

CONCLUSIONS: None of the instruments was able to remove the contrast medium completely. 
WaveOne performed significantly better than other groups.  
 

PMID: 25202211 
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The results of this study show the importance of 
following the SAF System clinical guidelines, as 
well as the importance of proper design of the 
study.  
One factor that affected the results is the use of 
saline as an irrigant, while the clinical protocol for 
the SAF recommends using NaOCl. The use of 
sodium hypochlorite, with its high surface tension, 
would have most likely resulted in better cleaning 
of these canals.  
The second factor is the use of mandibular central 
incisors sized #20. The rotary files used in this study 
were sized #40, eradicating the natural 
morphology of the canal, thus removing the 
medium inside of it, while the SAF is likely to have 
only expanded the canal to ISO #30. 
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Apical extrusion of debris and irrigant using novel preparation systems 
 
E. Uzunoglu, M. Görduysus 
 
Journal of Contemporary Dental Practice. 2014 July; 15(4):423-7. 
 

INTRODUCTION: This study was designed to quantitatively evaluate the amount of apically 
extruded debris by the Self-Adjusting-File system (SAF; ReDent-Nova, Ra'anana, Israel). Hand and 
rotary instruments were used as references for comparison. 

AIM: The aim of this in vitro study was to assess the amount of apically extruded debris and 
irrigant using Reciproc vs self-adjusting file (SAF) and to investigate the effect, if any, of 
gravitational force via mandibular and maxillary positioning of the teeth. 

MATERIALS AND METHODS: Forty human mandibular premolars were randomly assigned to four 
groups of 10 teeth each. The root canals were instrumented according to the manufacturers' 
instructions using the Reciproc and SAF. Sodium hypochlorite was used as the irrigant. The 
apically extruded debris was collected in pre-weighted glass vials using the Myers and 
Montgomery method, and teeth were placed in vials both in downward and upward positions. 
After drying, the mean weight of debris was assessed with a microbalance and statistically 
analyzed using two-way ANOVA with Bonferroni correction. 

RESULTS: All instrumentation techniques and positions caused measurable apical extrusion of 
debris. A significant difference was observed according to position and instrument used (p < 
0.05). The Reciproc extruded significantly more debris than SAF and vial downward position 
extruded significantly more debris than upward position (p < 0.05). 

CONCLUSION: Under the conditions of this study, all systems caused apical debris extrusion, 
especially in the downward position. 

CLINICAL SIGNIFICANCE: According to results of this study, the SAF was associated with less 
debris extrusion compared to the Reciproc in both mandibular and maxillary positions. 
 
 
 

PMID: 24666904 
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Assessment of Apically Extruded Debris Produced by the Self-Adjusting 
File System 
 
G. A. De-Deus, E. J. Nogueira Leal Silva, E. J. Moreira, A. de Almeida Neves, F. G. Belladonna, 
M. Tameirão 
 
Journal of Endodontics. 2014 April; 40(4):526-9. 
 

INTRODUCTION: This study was designed to quantitatively evaluate the amount of apically 
extruded debris by the Self-Adjusting-File system (SAF; ReDent-Nova, Ra'anana, Israel). Hand and 
rotary instruments were used as references for comparison. 

METHODS: Sixty mesial roots of mandibular molars were randomly assigned to 3 groups (n=20). 
The root canals were instrumented with hand files using a crown-down technique. The ProTaper 
(Dentsply Maillefer, Ballaigues, Switzerland) and SAF systems were used according to the 
manufacturers' instructions. Sodium hypochlorite was used as an irrigant, and the apically 
extruded debris was collected in preweighted glass vials and dried afterward. The mean weight 
of debris was assessed with a microbalance and statistically analyzed using 1-way analysis of 
variance and the post hoc Tukey multiple comparison test. 

RESULTS: Hand file instrumentation produced significantly more debris compared with the 
ProTaper and SAF systems (P < .05). The ProTaper system produced significantly more debris 
compared with the SAF system (P < .05). 

CONCLUSIONS: Under the conditions of this study, all systems caused apical debris extrusion. 
SAF instrumentation was associated with less debris extrusion compared with the use of hand 
and rotary files. 
 
 
 

PMID: 24666904 
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Clinical Antibacterial Effectiveness of the Self-Adjusting File System 
 
M. A. Neves, I. N. Rôças, J. F. Siqueira Jr. 
 
International Endodontic Journal. 2014 April; 47(4):356-65. 
 

AIM: To evaluate in vivo the antibacterial effectiveness of the self-adjusting file (SAF) using 
molecular methods. 

METHODOLOGY: Root canals from single-rooted teeth with apical periodontitis were 
instrumented using the SAF system under continuous irrigation with 2.5% NaOCl. DNA extracts 
from samples taken before and after instrumentation were subjected to quantitative analysis of 
total bacteria counts and levels of streptococci by quantitative real-time polymerase chain 
reaction (qPCR). The reverse-capture checkerboard assay was also used to identify 28 bacterial 
taxa before (S1) and after (S2) SAF instrumentation. SAF was also compared with a conventional 
hand nickel-titanium instrumentation technique for total bacterial reduction. Data from qPCR 
were analysed statistically within groups using the Wilcoxon matched pairs test and between 
groups using the Mann-Whitney U-test and the Fisher's exact test, with significance level set at 
P < 0.05. 

RESULTS: Self-adjusting file significantly reduced the total bacterial counts from a mean number 
of 1.96 × 10(7) cells to 1.34 × 10(4) cells (P < 0.001). Quantitatively, the 99.9% reduction in total 
bacterial counts associated with the SAF system was significantly superior to the 95.1% reduction 
obtained by hand instrumentation (P < 0.001). Qualitatively, SAF resulted in significantly more 
cases with negative PCR results for bacteria (54.5%) than hand instrumentation (4.5%) 
(P < 0.001). The SAF system succeeded in significantly reducing the streptococcal levels, but four 
cases still harboured these bacteria in S2. Checkerboard analysis revealed that not only 
streptococci but also some anaerobic and even as-yet-uncultivated bacteria may resist the 
effects of chemomechanical procedures. 

CONCLUSION: The SAF instrumentation system was highly effective in reducing bacterial 
populations from infected root canals and performed significantly better than hand 
instrumentation. However, because half of the samples still had detectable bacteria after 
preparation with SAF, supplementary disinfection is still required to maximize bacterial 
elimination. 
 

PMID: 23829676 
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Effect of Different Final Irrigation Methods on the Removal of Calcium 
Hydroxide from an Artificial Standardized Groove in the Apical Third of 
Root Canals 
 
I. D. Çapar, E. Ozcan, H. Arslan, H. Ertas, H. A. Aydinbelge 
 
Journal of Endodontics. 2014 March; 40(3):451-4. 
 

INTRODUCTION: The aim of this study was to compare the efficacy of conventional syringe, 
ultrasonic, EndoVac (Discus Dental, Culver City, CA), and Self-Adjusting File (SAF) (Re-Dent-Nova, 
Ra'nana, Israel) irrigation systems in removing calcium hydroxide (Ca[OH]2) from simulated root 
canal irregularities. 

METHODS: The root canals of 88 extracted single-rooted teeth were prepared using ProTaper 
rotary instruments (Dentsply Maillefer, Ballagiues, Switzerland) up to size F4. The roots were split 
longitudinally, and a standardized groove was prepared in the apical part of 1 segment. The root 
halves were reassembled, and Ca(OH)2 medicament was placed into the root canals using a 
Lentulo spiral. The roots were randomly divided into 4 experimental groups and 2 control groups 
according to the different irrigation systems used: conventional syringe irrigation, continuous 
passive ultrasonic irrigation (PUI), EndoVac irrigation, and SAF irrigation. Each group was then 
divided into 2 subgroups (n = 10) according to the irrigation protocol: subgroup 1: 10 mL 2.5% 
NaOCl and subgroup 2: 10 mL 17% EDTA + 10 mL 2.5% NaOCl. The amount of remaining 
medicament was evaluated under a stereomicroscope at 30× magnification using a 4-grade 
scoring system. The influences of the different Ca(OH)2 medicament removal methods and 
irrigation protocols were statistically evaluated using 2-way analysis of variance and Tukey post 
hoc tests. 

RESULTS: In the NaOCl-irrigated groups, PUI removed significantly more Ca(OH)2 medicament 
than the other techniques (P < .05). There was no significant difference among the other groups 
(P > .05). In the EDTA/NaOCl-irrigated groups, the SAF and PUI removed significantly more 
Ca(OH)2 than the other techniques (P < .05). 

CONCLUSIONS: The use of the SAF system with the combination of EDTA and NaOCl enhanced 
Ca(OH)2 removal when compared with the use of only NaOCl irrigation with the SAF. Continuous 
PUI and SAF were more effective than EndoVac, and conventional syringe irrigation in the 
removal of the Ca(OH)2 medicament from an artificial standardized groove in the apical part of 
the root canals. 

PMID: 24565670 
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Apical Extrusion of Debris Using Self-Adjusting File, Reciprocating 
Single-File, And 2 Rotary Instrumentation Systems 
 
S. Koçak, M. M. Koçak, B. /Φ {ŀƐƭŀƳΣ {Φ !Φ ¢ǸǊƪŜǊΣ .Φ {ŀƐǎŜƴΣ mΦ 9Ǌ 
 
Journal of Endodontics. 2013 October; 39(10):1278-80. 
 

INTRODUCTION: The purpose of this study was to evaluate the weight of debris extruded apically 
from teeth using different in vitro preparation techniques. 

METHODS: Sixty-eight extracted human mandibular premolars with single canals and similar 
lengths were instrumented using ProTaper F2 (25, .08; Dentsply Maillefer, Ballaigues, 
Switzerland), the Self-Adjusting File (1.5-mm diameter; Re-Dent Nova, Ra'anana, Israel), Revo-S 
SU (25, .06; MicroMega, Besancon, France), or Reciproc (R25; VDW GmbH, Munich Germany). 
Debris extruded during instrumentation were collected into preweighed Eppendorf tubes. The 
Eppendorf tubes were then stored in an incubator at 70°C for 5 days. The Eppendorf tubes were 
weighed to obtain the final weight of the Eppendorf tubes when the extruded debris were 
included. Three consecutive weights were obtained for each tube. 

RESULTS: There were no statistically significant differences among the groups (P = .218). The 
ProTaper group produced the highest mean extrusion value. The Reciproc produced less debris 
compared with all the other instruments (P > .05). 

CONCLUSIONS: All instrumentation techniques were associated with extruded debris. 
 

 

 
PMID: 24041391 
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The SAF was only operated after the canal was 
shaped by hand files, to a larger extent than the 
recommended glidepath, thus caused extrusion of 
debris prior to the operation of the SAF. 
Moreover, irrigation rate of 1mL/min, as used here, is 
insufficient and does not comply with the 
manufacturer's instructions. 
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Ex vivo Evaluation of Various Instrumentation Techniques and Irrigants 
in Reducing E. faecalis within Root Canals 
 
F. Basmaci, M. D. Öztan, and M. Kiyan 
 
International Endodontic Journal. 2013 September; 46(9):823-30. 
 
AIM: To evaluate ex vivo the effectiveness of single-file instrumentation techniques compared 
with serial Ni-Ti rotary instrumentation with several irrigation regimens in reducing E. faecalis 
within root canals. 
 
METHODOLOGY: A total of 81 extracted human mandibular premolar teeth with a single root 
canal were infected with E. faecalis before and after canal preparation. Samples were divided 
randomly into 9 groups, as follows: group 1-A: sterile phosphate-buffered saline + Self-adjusting 
file, group 1-B: 5% sodium hypochlorite + 15% EDTA + Self-adjusting file, group 1-C: 5% sodium 
hypochlorite + 7% maleic acid + Self-adjusting file, group 2-A: sterile phosphate-buffered saline 
+ Reciproc (R25), group 2-B: 5% sodium hypochlorite + 15% EDTA + Reciproc (R25), group 2-C: 
5% sodium hypochlorite + 7% maleic acid + Reciproc (R25), group 3-A: sterile phosphate-buffered 
saline + ProTaper, group 3-B: 5% sodium hypochlorite + 15% EDTA + ProTaper, group 3-C: 5% 
sodium hypochlorite + 7% maleic acid + ProTaper. anova was used to analyse statistically the 
differences in terms of reduction in colony counts between the groups, and Dunn's post hoc test 
was used for multiple comparisons. 
 
RESULTS: All techniques and irrigation regimens significantly reduced the number of bacterial 
cells in the root canal (P < 0.001). Comparisons amongst the groups revealed significant 
differences between group 1A (sterile phosphate-buffered saline + Self-adjusting file)/group 1B 
(5% sodium hypochlorite + 15% EDTA + Self-adjusting file) (P = 0.031), group 1A (sterile 
phosphate-buffered saline + Self-adjusting file)/group 2C (5% sodium hypochlorite + 7% maleic 
acid + Reciproc) (P = 0.003), group 2A (sterile phosphate-buffered saline + Reciproc)/group 3B 
(5% sodium hypochlorite + 15% EDTA + ProTaper) (P = 0.036), group 3B (5% sodium 
hypochlorite + 15% EDTA + ProTaper)/group 1A (sterile phosphate-buffered saline + Self-
adjusting file) (P < 0.001), and group 3C (5% sodium hypochlorite + 7% maleic 
acid + ProTaper)/group 1A (sterile phosphate-buffered saline + Self-adjusting file) (P = 0.033). 
 
CONCLUSIONS: No significant differences in terms of reduction in microbial counts were 
observed between single-file techniques (SAF and Reciproc) and serial Ni-Ti instrumentation 
technique (ProTaper) in combination with irrigants. 

PMID: 23441862 
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Operating the SAF for only 2 minutes does not comply 
with the clinical guidelines of the SAF system and does 
not allow sufficient cleaning and irrigation. 

R
e

D
e

n
t's

 N
o

te 

http://www.ncbi.nlm.nih.gov/pubmed/23441862


SAF Abstracts Booklet V 4.0 ς July 2015 34 

 

 
 

Surface Change of Root Canal Dentin After the Use of Irrigation 
Activation Protocols: Electron Microscopy and an Energy-dispersive X-
ray Microanalysis 
 
I. D. Çapar, and H. A. Aydinbelge  
 
Microscopy Research & Technique. 2013 September; 76(9):893-6. 
 
This study evaluated the mineral contents of root-canal dentin after treatment with different 
irrigation activation protocols. One hundred and eight maxillary lateral incisor teeth were 
randomly divided into eight experimental groups and one control group. Root canals were 
prepared using ProTaper rotary files, with the exception of the Self-Adjusting File (SAF) group. 
Canals were irrigated with 2 mL of 5% sodium hypochlorite (NaOCl) at each instrument change, 
and received a final flush with 10 mL of 17% ethylenediaminetetraacetic acid (EDTA) and 10 mL 
of 5% NaOCl for 1 min. The control group was irrigated with distilled water. Group I (GI): Needle 
syringe irrigation; Group II (GII): NaviTip FX; Group III (GIII): CanalBrush; Group IV (GIV): Manual 
dynamic activation with gutta-percha; Group V (GV): Passive ultrasonic irrigation; Group VI (GVI): 
EndoActivator; Group VII (GVII): EndoVac; Group VIII (GVIII): SAF. The level of elemental 
composition was analyzed by a scanning electron microscopy and an energy-dispersive 
spectrometer (EDS) system. The results were then statistically analyzed by one-way ANOVA and 
Tukey tests. Ca/P ratio was changed after treatment with SAF and EndoActivator. The Ca, P, Mg, 
and S level changes were not statistically significant (P > 0.05). Final irrigation activation 
protocols did not alter the mineral level of root dentin surface. 

PMID: 23760927 
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Correlative Bacteriologic and Micro-Computed Tomographic Analysis 
of Mandibular Molar Mesial Canals Prepared by Self-Adjusting File, 
Reciproc, and Twisted File Systems 
 

J. F. Siqueira Jr, F. R. Alves, M. A. Versiani, I. N. Rôças, B. M. Almeida, M. A. Neves, and M. D. 
Sousa-Neto 
 
Journal of Endodontics. 2013 August; 39(8):1044-50. 
 
INTRODUCTION: This ex vivo study evaluated the disinfecting and shaping ability of 3 protocols 
used in the preparation of mesial root canals of mandibular molars by means of correlative 
bacteriologic and micro-compǳǘŜŘ ǘƻƳƻƎǊŀǇƘƛŎ ό˃CT) analysis. 
 
METHODS: The mesial canals of extracted mandibular molars were contaminated with 
Enterococcus faecalis for 30 days and assigned to 3 groups based on their anatomic configuration 
ŀǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ˃/¢ ŀƴŀƭȅǎƛǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘhe preparation technique (Self-Adjusting File 
[ReDent-Nova, Ra'anana, Israel], Reciproc [VDW, Munich, Germany], and Twisted File 
[SybronEndo, Orange, CA]). In all groups, 2.5% NaOCl was the irrigant. Canal samples were taken 
before (S1) and after instrumentation (S2), and bacterial quantification was performed using 
ŎǳƭǘǳǊŜΦ bŜȄǘΣ ƳŜǎƛŀƭ Ǌƻƻǘǎ ǿŜǊŜ ǎǳōƧŜŎǘŜŘ ǘƻ ŀŘŘƛǘƛƻƴŀƭ ˃/¢ ŀƴŀƭȅǎƛǎ ƛƴ ƻǊŘŜǊ ǘƻ ŜǾŀƭǳŀǘŜ ǎƘŀǇƛƴƎ 
of the canals. 
 
RESULTS: All instrumentation protocols promoted a highly significant intracanal bacterial 
reduction (P < .001). Intergroup quantitative and qualitative comparisons disclosed no significant 
differences between groups (P > .05). As for shaping, no statistical difference was observed 
between the techniques regarding the mean percentage of volume increase, the surface area 
increase, the unprepared surface area, and the relative unprepared surface area (P > .05). 
Correlative analysis showed no statistically significant relationship between bacterial reduction 
and the mean percentage increase of the analyzed parameters (P > .05). 
 
CONCLUSIONS: The 3 instrumentation systems have similar disinfecting and shaping 
performance in the preparation of mesial canals of mandibular molars. 
 

PMID: 23880274 
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The small sample size (n=10) and the variability 
within the sample (roots with and without an 
isthmus) may have not allowed to demonstrate the 
superiority of disinfection by the SAF system that 
was demonstrated in 3 previous studies by the same 
group. Additionally, SAF was operated for only 3 
minutes with irrigation flow rate of 2mL/min ς both 
factors non-compliant with the clinical guidelines of 
the system, and is likely to lead to insufficient 
cleaning. 

R
e

D
e

n
t's

 N
o

te 

http://www.ncbi.nlm.nih.gov/pubmed/23880274
http://www.ncbi.nlm.nih.gov/pubmed/23880274


SAF Abstracts Booklet V 4.0 ς July 2015 36 

 

 
 

MicroςComputed Tomography Study of Oval-shaped Canals Prepared 
with the Self-adjusting File, Reciproc, WaveOne, and ProTaper 
Universal Systems 
 
M. A. Versiani, G. B. Leoni, L. Steier, G. A. De-Deus, S. Tassani, J. D. Pécora, and M. D. de Sousa-
Neto 
 
Journal of Endodontics. 2013 August; 39(8):1060-6. 
 
INTRODUCTION: The newly developed single-file systems claimed to be able to prepare the root 
canal space with only 1 instrument. The present study was designed to test the null hypothesis 
that there is no significant difference in the preparation of oval-shaped root canals using single- 
or multiple-file systems. 
 
METHODS: Seventy-two single-rooted mandibular canines were matched based on similar 
morphologic dimensions of the root canal achieved in a micro-computed tomographic evaluation 
and assigned to 1 of 4 experimental groups (n = 18) according to the preparation technique (ie, 
Self-Adjusting File [ReDent-Nova, Ra'anana, Israel], WaveOne [Dentsply Maillefer, Ballaigues, 
Switzerland], Reciproc [VDW, Munich, Germany], and ProTaper Universal [Dentsply Maillefer] 
systems). Changes in the 2- and 3-dimensional geometric parameters were compared with 
preoperative values using analysis of variance and the post hoc Tukey test between groups and 
the paired sample t test within groups (h = 0.05). 
 
RESULTS: Preparation significantly increased the analyzed parameters; the outline of the canals 
was larger and showed a smooth taper in all groups. Untouched areas occurred mainly on the 
lingual side of the middle third of the canal. Overall, a comparison between groups revealed that 
SAF presented the lowest, whereas WaveOne and ProTaper Universal showed the highest mean 
increase in most of the analyzed parameters (P < .05). 
 
CONCLUSIONS: All systems performed similarly in terms of the amount of touched dentin walls. 
Neither technique was capable of completely preparing the oval-shaped root canals.  
 

PMID: 23880278 
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In large long-oval canals such as used in this study, a 2.0mm 
SAF should have been used rather than a 1.5mm SAF. 
Decoronation of the teeth created artificial conditions that 
allowed the rotary instruments to reach buccal and lingual 
areas that in real clinical conditions would have been 
inaccessible. Above all, the canals were instrumented with 
extremely large rotary instruments (#55-#60) that were rigid 
enough to be applied to the buccal and lingual walls at the 
expense of a significant amount of sound dentin. With all 
that bias, these results could be expected. 
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The Efficacy of the Self-Adjusting File and ProTaper for Removal of 
Calcium Hydroxide from Root Canals 
 
G. Faria, M. C. Kuga, A. C. Ruy, A. J. Aranda-Garcia, I. Bonettifilho, J. M. Guerreiro-Tanomaru, 
and R. T. Leonardo 
 
Journal of Applied Oral Science. 2013 July-August;21(4):346-50. 
 
OBJECTIVE: The goal of this study was to evaluate the efficacy of the Self-Adjusting File (SAF) and 
ProTaper for removing calcium hydroxide [Ca(OH)2] from root canals. 
 
MATERIAL AND METHODS: Thirty-six human mandibular incisors were instrumented with the 
ProTaper system up to instrument F2 and filled with a Ca(OH)2-based dressing. After 7 days, 
specimens were distributed in two groups (n=15) according to the method of Ca(OH)2 removal. 
Group I (SAF) was irrigated with 5 mL of NaOCl and SAF was used for 30 seconds under constant 
irrigation with 5 mL of NaOCl using the Vatea irrigation device, followed by irrigation with 3 mL 
of EDTA and 5 mL of NaOCl. Group II (ProTaper) was irrigated with 5 mL of NaOCl, the F2 
instrument was used for 30 seconds, followed by irrigation with 5 mL of NaOCl, 3 mL of EDTA, 
and 5 mL of NaOCl. In 3 teeth Ca(OH)2 was not removed (positive control) and in 3 teeth canals 
were not filled with Ca(OH)2 (negative control). Teeth were sectioned and prepared for the 
scanning electron microscopy. The amounts of residual Ca(OH)2 were evaluated in the middle 
and apical thirds using a 5-score system. 
 
RESULTS: None of the techniques completely removed the Ca(OH)2 dressing. No difference was 
observed between SAF and ProTaper in removing Ca(OH)2 in the middle (P=0.11) and the apical 
(P=0.23) thirds. 
 
CONCLUSION: The SAF system showed similar efficacy to rotary instrument for removal of 
Ca(OH)2 from mandibular incisor root canals. 
 

PMID: 24037074 
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The SAF was operated for only 30 seconds in each 
canal, instead of 4 minutes as recommended in 
the clinical guidelines of the system. 
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A Comparative Study of Biofilm Removal with Hand, Rotary Nickel-
Titanium, and Self-Adjusting File Instrumentation Using a Novel in Vitro 
Biofilm Model 
 
J. Lin, Y. Shen, and M. Haapasalo 
 
Journal of Endodontics. 2013 May; 39(5):658-63. 
 
INTRODUCTION: This study sought to present a standardized biofilm model in extracted teeth 
with an artificial apical groove to quantify the efficacy of hand, rotary nickel-titanium, and self-
adjusting file (SAF) instrumentation in biofilm bacteria removal.  
 
METHODS: Thirty-six extracted single-rooted teeth with oblong canals were selected. Each tooth 
was split longitudinally, and a 0.2-mm-wide groove was placed in the apical 2 to 5mm of the 
canal. After growing mixed bacteria biofilm inside the canal under an anaerobic condition, the 
split halves were reassembled in a custom block, creating an apical vapor lock. Teeth were 
randomly divided into 3 treatment groups (n = 10 per group) using the K-file, ProFile (Dentsply 
Tulsa Dental Products, Tulsa, OK), and the SAF (ReDent-bƻǾŀΣ wŀΩŀƴŀƴŀΣ LǎǊŀŜƭύΦ LǊǊƛƎŀǘƛƻƴ 
consisted of 10 mL 3% NaOCl and 4 mL 17% EDTA. Six teeth received no treatment. Areas inside 
and outside the groove were examined using a scanning electron microscope. 
 
RESULTS: The scanning electron microscope showed a consistently thick layer of biofilm grown 
in the canals of the control group after 4 weeks. Within the groove, a smaller area remained 
occupied by bacteria after the use of the SAF compared with the ProFile and the K-file (3.25%, 
19.25%, and 26.98%, respectively; P < .05). For all groups, significantly more bacteria were 
removed outside the groove than inside (P < .05). No statistical differences were found outside 
the groove (P > .05). 
 
CONCLUSIONS: Although all techniques equally removed bacteria outside the groove, the SAF 
reduced significantly more bacteria within the apical groove. No technique was able to remove 
all bacteria. This biofilm model represents a potentially useful tool for the future study of root 
canal disinfection. 

PMID: 23611386 
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Comparison of the Cleaning Efficacy of Self-Adjusting File and Rotary 
Systems in the Apical Third of Oval-shaped Canals 
 
M. V. de Melo Ribeiro, Y. T. Silva-Sousa,  M. A. Versiani, A. Lamira, L. Steier, J. D. Pecora, and 
M. D. de Sousa-Neto 
 
Journal of Endodontics. 2013 March; 39(3):398-401. 
 
INTRODUCTION: Cleaning and shaping of root canals are essential steps for the success of 
endodontic therapy. The purpose of this study was to evaluate the tissue debridement efficacy 
of the self-adjusting file (SAF) protocol in the apical third of oval-shaped canals of mandibular 
incisors in comparison with a nickel titanium rotary system preparation.  
 
METHODS: Twenty six single-rooted human mandibular incisor teeth were selected and assigned 
to a control (n = 4) and 2 experimental groups (n = 11) according to 1 of 2 instrumentation 
techniques, SAF and nickel-titanium rotary systems. After root canal preparation, the apical 
thirds of the specimens were submitted to histologic processing and analyzed by optical 
microscopy regarding the percentage of debris and un-instrumented root canal walls. The data 
ǿŜǊŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ŎƻƳǇŀǊŜŘ ōȅ ǳǎƛƴƎ ǳƴǇŀƛǊŜŘ ǘ ǘŜǎǘ ǿƛǘƘ ²ŜƭŎƘΩǎ ŎƻǊǊŜŎǘƛƻƴΣ ŀƴŘ ǘhe level of 
significance was set at 5%. 
 
RESULTS: The percentage of remaining debris and un-instrumented canal perimeter was 
significantly lower in SAF group (2.18 ± 2.71 and 12.33 ± 7.85, respectively) than in rotary group 
(13.11 ± 12.98 and 53.54 ± 15.95, respectively) (P < .05). In the SAF group most of specimens 
were completely free of debris, whereas in the rotary group 53% of the canals presented debris. 
 
CONCLUSIONS: SAF had significantly more contact to the dentin walls and removed more 
debris than rotary instrumentation in the apical third of mandibular incisors. 

PMID: 23402515 
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Comparison of the Self-Adjusting File with Rotary and Hand 
Instrumentation in Long-ovalςshaped Root Canals 
 
J. E. Ruckman, B. Whitten, C. M. Sedgley, and T. Svec  
 
Journal of Endodontics. 2013 January; 39:92-5.  
 
INTRODUCTION: The aim of this study was to compare the root canal debridement ability of the 
self-adjusting file (SAF) with ProFile rotary (PF) and hand filing (HF) instrumentation in long-ovalς
shaped canals.  
 
METHODS: Extracted human teeth (n = 30) were selected on the basis of a root canal ratio of 
җ2.5:1 measured 5 mm from the root apex. Each group (n = 10) was matched with regard to the 
average root canal ratio. Canals were filled with a radiopaque contrast medium (Vitapex) and 
instrumented by using SAF, PF, or HF with 20 mL of saline irrigation. Teeth receiving irrigation 
alone served as controls. Preoperative and postoperative radiographs were taken and submitted 
to digital subtraction, and the percentage reduction of contrast medium was quantified at 0ς5 
mm and >5ς10 mm from the apex. Values were compared by using 1-way analysis of variance 
and unpaired t tests. 
 
RESULTS: In the 0- to 5-mm segment, the SAF, PF, and HF removed 80.6% ± 14.1%, 84.2% ± 7.7%, 
and 76.5% ± 10.2% of the contrast medium, respectively (P > .05). In the >5-to 10-mm segment, 
the SAF, PF, and HF removed 75.5% ± 10.8%, 72.3%  12.0%, and 60.9% ± 11.3% of the contrast 
medium, respectively, with significantly more material removed by SAF compared with HF (P < 
.05). There was significantly more contrast medium removed by using combined instrumentation 
and irrigation compared with irrigation alone (P < .01). 
 
CONCLUSIONS: All 3 techniques removed contrast medium equally well from the 0-to 5-mm 
segment of long ovalςshaped canals. The SAF performed significantly better than hand filing in 
the >5-to 10-mm canal segment. 

PMID: 23228264 
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In Vitro Canal and Isthmus Debris Removal of the Self-Adjusting File, 
K3, and WaveOne Files in the Mesial Root of Human Mandibular Molars 
 
M. A. Dietrich, T. C. Kirkpatrick, and J. M. Yaccino 
 
Journal of Endodontics. 2012 August; 38:1140-4.  
 
INTRODUCTION: The purpose of this study was to compare the effectiveness of debris removal 
between the Self-Adjusting File (SAF), WaveOne, and K3 file systems in the mesial roots of 
mandibular molars. In addition, the SAF was tested as a potential adjunct after instrumentation 
with other systems.  
 
METHODS: The mesial roots of 30 extracted mandibular molars were mounted in resin by using 
the K-Kube, sectioned at 2 and 4 mm from working length, and randomly placed into 3 groups: 
K3 group, sequential preparation with K3 files to an apical size of 35/.04; WaveOne group, 
preparation with WaveOne primary file; and SAF group, preparation with SAF. Images were taken 
before instrumentation, after instrumentation, after final irrigation, and after SAF adjunct 
irrigation. A cleanliness percentage was calculated by using interactive software. Comparisons 
between groups were analyzed with repeated-measures analysis of variance and post hoc tests 
(P < .05). 
 
RESULTS: There was no significant difference in canal cleanliness among the groups, but the 
WaveOne was significantly worse for isthmus cleanliness. Use of the SAF as an adjunct only 
significantly improved canal cleanliness in the K3 group at the 2-mm level by an average of 1.7%. 
 
CONCLUSIONS: There was no differences in canal cleanliness between the 3 file systems; 
however, the SAF and K3 files performed significantly better than the WaveOne with respect 
to isthmus cleanliness. When used as a final irrigation adjunct device after instrumentation, 
the SAF provided a significant improvement only in a subset of the K3 group. 

PMID: 22794223 
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Hard-Tissue Debris Accumulation Created by Conventional Rotary 
versus Self-Adjusting File Instrumentation in Mesial Root Canal 
Systems of Mandibular Molars 
 
F. Paqué, A. Al-Jadaa, and A. Kfir 
 
International Endodontic Journal. 2012 May; 45:413-8.  
 
AIM: To evaluate the accumulation of hard-tissue debris when using the Self-adjusting File (SAF) 
system in mesial roots of mandibular molars with isthmuses and to compare it with that occurring 
when the ProTaper file system was used.  
 
METHODOLOGY: Forty extracted human mandibular molars with joining mesial root canals and 
an isthmus between the two canals were randomly assigned to two experimental groups and 
scanned using micro-computed tomography. Root canals in the control group (N = 20) were 
instrumented using the ProTaper rotary system until F3. Irrigation with 1 mL of 3% NaOCl solution 
was applied after each instrument. Root canals in the experimental group (N = 20) were prepared 
using the SAF for 4 min, with continuous irrigation (3% NaOCl, 4 mL min(-1)). After rescanning, 
canals in both groups were further irrigated with 5 mL of 17% EDTA for 2 min. After final scanning, 
the per cent value of total canal system volume filled with hard tissue debris was calculated. 
Statistical analysis was performed using MannςWhitney U-test; the alpha-type error was set at 
1%. 
 
RESULTS: Instrumentation of the root canals with ProTaper left 10.1% (IQR 5.2) of the total canal 
system volume filled with hard-tissue debris while preparation with the SAF left 1.7% (IQR 1.6). 
This difference was highly significant (P < 0.0001). After subsequent EDTA irrigation, these values 
were significantly reduced (P < 0.01) to 7.9% (IQR 4.1) and 1.3% (IQR 0.8) in the ProTaper and 
SAF groups, respectively. 
 
CONCLUSIONS: Preparation with the SAF system resulted in less hard-tissue debris 
accumulation in isthmus-containing root canal systems compared with instrumentation with 
ProTaper rotary files. 

PMID: 22188277 
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Efficacy of Irrigation Systems on Penetration of Sodium Hypochlorite to 
Working Length and to Simulated Uninstrumented Areas in Oval 
Shaped Root Canals 
 
C. de Gregorio, A. Paranjpe, A. Garcia, N. Navarrete, R.  Estevez, E. O. Esplugues, and N. 
Cohenca 
 
International Endodontic Journal.  2012 May; 45(5):475-81. 
 
AIM: To assess the ability of sodium hypochlorite (NaOCl) to penetrate simulated lateral canals 
and to reach working length (WL) when using the self-adjusting file (SAF). 
 
METHODOLOGY: Seventy single-rooted teeth with oval-shaped canals were used. Upon access, 
presence of a single canal was confirmed by direct visualization under a dental-operating 
microscope. Canal length and patency were obtained using a size 10 K-file and root length 
standardized to 18 mm. Pre-enlargement was restricted to the coronal one-third. The apical size 
of each canal was gauged at WL and samples larger than size 30 were excluded. Canals were 
instrumented for 5 min using the SAF system while delivering a total of 20 mL of 5.25% NaOCl 
and 5 mL of 17% EDTA. Then, the apical diameters were standardized to size 35 using hand files. 
Four hundred and twenty simulated lateral canals were then created during the clearing process 
and roots coated with wax to create a closed system. All samples were then cleared and randomly 
assigned to four experimental groups: 1 (n = 15) positive pressure; 2 (n = 15) SAF without pecking 
motion; 3 (n = 15) SAF with pecking motion; 4 (n = 15) apical negative pressure (ANP) irrigation 
and (n = 10) control groups. Samples were scored on the basis of the ability of the contrast 
solution to reach WL and permeate into the simulated lateral canals to at least 50% of the total 
length. The Kruskal-Wallis test was used to analyse irrigant penetration and the Tukey test to 
determine statistical differences between groups (P < 0.05). 
 
RESULTS: All samples irrigated with ANP were associated with irrigant penetration to WL (Table 
1). The differences between group 4 (ANP) and all other groups were significant in penetration 
to WL (P < 0.05). The pecking motion allowed for further penetration of the irrigant when using 
the SAF system but failed to irrigate at WL. None of the experimental groups demonstrated 
predictable irrigation of simulated lateral canals. 
 
CONCLUSIONS: In this laboratory model, ANP was the only delivery system capable of irrigating 
consistently to full WL. None of the systems tested produced complete irrigation in artificial 
lateral canals.  
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The canals were initially prepared to a large 
diameter of #35, yet cleaned with SAF 1.5mm. 
Following this research, the SAF 2.0mm was 
developed, to allow handling of such cases. 
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Efficacy of the Self-Adjusting File System on Cleaning and Shaping Oval 
Canals: A Microbiological and Microscopic Evaluation 
 
A. Paranjpe, C. de Gregorio, A. M. Gonzalez, A. Gomez, D. Silva Herzog, A. A. Piña, and N. 
Cohenca 
 
Journal of Endodontics. 2012 February; 38(2):226-31. 
 
INTRODUCTION: The shaping ability of root canal instruments is determined by a complex 
interrelationship of parameters such as cross-sectional design and the ability to remove debris 
and the smear layer. The self-adjusting file (SAF) consists of a hollow, flexible instrument in the 
form of a compressible, thin-walled, pointed cylinder. The aim of this study was to compare the 
SAF with the ProTaper rotary file system, evaluating debris and smear layer removal and the 
presence of bacteria by using microbiological and scanning electron microscopy (SEM) 
evaluation. 
 
METHODS: Fifty maxillary premolars were inoculated with Enterococcus faecalis for 30 days and 
then randomly distributed into 2 groups. Group 1 was prepared with ProTaper rotary instruments 
and irrigated with 30-gauge side-vented needles. Group 2 was prepared by using the SAF system 
with continuous irrigation. Bacteriologic samples were taken before and after preparation. All 
samples were then longitudinally split and analyzed under scanning electron microscopy. The 
scoring was carried out by 3 blinded evaluators. 
 
RESULTS: In group 1, 40% of samples had negative cultures with postinstrumentation samples 
taken with paper points (S2a) and 45% with postinstrumentation dentin samples (S2b). In group 
2, 20% of samples had negative cultures with S2a and 15% with S2b. Intragroup analyses 
evaluating the reduction in the number of colony-forming units (CFUs) from S1 to S2a and S2b 
demonstrated both preparation techniques were highly effective (P < .01). Further reduction of 
CFUs was observed when comparing S2a and S2b in group 1 (P < .05), whereas no difference was 
observed in group 2. Intergroup analysis demonstrated a statistically significant difference of 
CFUs at S2a and S2b (P < .05). SEM scores were consistent with the microbiology findings. 
 
CONCLUSIONS: The SAF system does not allow control of the apical enlargement, thus limiting 
the ability of the irrigants to achieve effective and predictable disinfection.  

PMID: 22244642  
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The canals were initially prepared to a large 
diameter, yet cleaned with SAF 1.5mm. 
Following this research, the SAF 2.0mm was 
developed, to allow handling of such cases. 
A similar protocol used by Siqueira et al (2010) 
demonstrated superiority of the SAF in 
disinfection of oval canals. 
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