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Conclusions

The SAF represents a new approach in endodontic file design and
operation. Its main features are as follows:

1. A three-dimensional adaptation to the shape of the root canal.
including adaptation to its cross-section,

2. One fle is used throughout the procedure, during which it changes
from an initially compressed form to larger dimensions.

. Canal straightening and canal transportation of curved canals are
largelv avoided because of the lack of a rigid metal core. The file
does not have “a will of its own.”

. High mechanical durabilitv, thus overcoming the issue of separated
nickel-titanium instruments.

. Hollow design that allows continuous irrigation with constant
refreshment of the irrigant throughout the procedure.
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Conclusions

The following conclusions were made:

. The SAF file may be elastically compressed from a diameter of 1.5
mm to dimensions resembling those of an ISO # 20 K-file.

. Compressing the SAF file generates circumferential force.

. The rough surface, combined with the above force and the in-and-

out vibration, allows for the removal of dentin by filing.

. The circumferential force and the ability to remove dentin declines
as the diameter of the canal enlarges.

. The ability to remove dentin declines if the file is reused.

. The SAF file is mechanically durable for continuous operation for 29
minutes.

. Application of the SAF does not push the irrigant bevond the apical
foramen.
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Conclusions

The SAF, operated with the continuous flow of irrigants alternating
between sodium hypochlorite and EDTA, resulted in root canals that
were free of debris and almost completely free of the smear layer.

The results were better than those previously published for the

coronal and midroot portions of the root canal.

The difference was also pronounced in the apical third of the
canal, in which previously published protocols failed to adequately
clean the canal, whereas the SAF protocol resulted in debris-free canal
walls in all samples and smear layer-free surfaces in most of the
samples.
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Conclusions

A micro-CT-based quantitative three-dimensional method for
analvsis of root canal filling adaptation to the canal walls was presented.

It may serve as a useful tool to study and compare the quality of root
canal fillings. Within the limitations of the present study, the SAFs al-
lowed better cleaning and shaping and better adaptation of the root
canal filling than those allowed by rotary files.
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In conclusion, preparation of straight root canals in anterior teeth
with the novel SAF left little canal surface uninstrumented after 5 minutes
of activation; there were also no significant procedural errors. The time-
frame of clinical application will depend on the amount of desired
dentin removal and will be done with an SAF selected on the basis of
apical gauging,
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with BioRaCe Instruments or the SAF System

Group S2a S2b S2ab*

Rotary instruments 4/20 (20)7 8/20 (40) 11/20 (55)
1/20 (5) 4/20 (20) 4/20 (20)
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In conclusion, the SAF cleaning-shaping-irrigation system was
significantly more effective than rotary NiTi instrumentation used with
svringe and needle irrigation in eliminating viable E. faecalis cells
from long oval root canals in vitro. Also, a modification of the sampling
technique might be considered to improve bacterial recovery in oval-
shaped canals.
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In conclusion, preparation of long oval-shaped root canals in
mandibular molars i vifro with the SAF was effective and safe. More-
over, shapes generated with the SAF were more complete compared
with rotary canal preparation.
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In conclusion, by using SAF instruments i vitro, canals in maxil-
lary molars were homogenously and circumferentially prepared with
little canal transportation or other procedural errors.
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The current results indicate that, in addition to its previously re-
ported better efficiency for circumferentially removing dentin from all
canal walls, as has been shown bv micro-CT studies (8, 17-19), the

SAF system also has an improved debridement and cleaning efficacy
in the oval-shaped canals used in the present studv. This may, in
turn, also aid in explaining the recently reported improved disinfection
that the SAF svstem has in oval canals (14). Further studies should be

performed to verify if similar results as those for remaining pulp tissue
can be attained also with naturally occurring mixed bacterial biofilms. It
would also be interesting to compare the SAF system with a combination
of rotary files with one or more of the recently introduced irrigation
svstems, such as negative pressure and passive ultrasonic irrigation
methods.
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Although the overall quantitative analysis of middle and apical
thirds showed no difference between groups, the results clearly showed
that instrumentation groups differed from each other in the qualitative
analysis. As previously demonstrated, the present results suggest that
rotary NiTi instrument alone was unable to adequately prepare the
root canal (3, 4, 17), and SAF does indeed result in homogenous

preparation and circumferential removal of a laver of hard tissue,
favoring root canal disinfection (14) and the accommodation of the
root canal filling (16).

Further studies should be performed to compare the cleaning efh-
cacy of the SAF system with a combination of rotary files with passive
ultrasonic irrigation method in the flat-oval-shaped canals.
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CONCLUSIONS

During root canal preparation of curved and multi-
rooted teeth, it might be advisable to use more than one
SAF to prevent deformation of the lattice. For this
reason, our original hypothesis was not proven. How-
ever, one must consider that the instruments were tested

in a metal environment in the present study and the
conclusions cannot be compared directly with the clin-
ical conditions where dentin is treated. Thus, future

research evaluating the cutting ability of this system in

extracted teeth with curved root canals may aid our
understanding of the efficiency of the SAF.
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Figure 1. A reduction in the intracanal CFU counts after chemomechanical
preparation with the SAF for 2, 4, and 6 minutes using two NaOCl concentra- Figure 2. The incidence of positive cultures after chemomechanical prepara-
tion with the SAF for 2, 4, and 6 minutes using two NaOCl concentrations.

tions.
TABLE 2. The Incidence of Positive Cultures after Chemomechanical
Preparation Using the SAF and Two NaOCI Concentrations for 2, 4, and 6
Minutes

Groups 2 min 4 min 6 min

SAF/2.5% NaOdl 6/11 (54.5)* 5/11 (45.5) 2/11(18)
SAF/6% NaOC| 4/11 (36) 2/11 (18) 1711 (9)

*The number of cases with positive culture/number of cases examined (%).
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In conclusion, our general findings revealed that the SAF cleaning-
shaping-irrigation svstem promoted a significant reduction in bacterial
populations even after only 2 minutes regardless of the NaOCl concen-
tration. However, the most impressive results were obtained after 6

minutes. Whether comparable results using the SAF after 6 minutes
can be reproduced in the real clinical setting against a mixed bacterial
community, this system holds the potential to significantly improve
single-visit disinfection. Further clinical research is warranted.




