Dear  readers of Roots,

I do not follow discussions on Roots but several colleagues asked me to react on the following mail.

‘Regarding your question concerning piezoelectric ultrasonic versus sonic activation --- there is a growing body of evidence (J. Hutter, P. Machtou, P. Lumley, P. Wesselink) that shows sonic irrigation is superior to ultrasonic irrigation. In our preliminary work, we studied fluid penetration in highly curved mesial canals of mandibular molars. We found that the multiple positive and negative nodes along the length of an activated ultrasonic instrument served to undesirably dampen the amplitude, especially when the instrument touched the lateral walls of a shaped canal. On the contrary, sonic and subsonic activation operates with one single positive and negative node, produced 2 alpha routinely, and the movement of the vibratory instrument was not influenced by lateral wall contact. Beyond the EndoActivator, our second generation device will irrigate, vacuum, and vibrate all in one cordless handpiece. This device should be available in 2-3 years.’
Regarding your question concerning piezoelectric ultrasonic versus sonic activation --- there is a growing body of evidence (J. Hutter, P. Machtou, P. Lumley, P. Wesselink) that shows sonic irrigation is superior to ultrasonic irrigation.
Some clarification is needed. The study of Wesselink is most probably a study which I have been done with Gianluca Gambarini from the University of La Sapienza. Gianluca did send the preliminary results to Cliff, but the data still had to be checked at ACTA and more scoring had to be done and some other independent tests before we could finish the data. That work has been done and the results are that sonic is more efficient than hand (syringe) irrigation but less effective than ultrasonic irrigation. Sonic activation with water or sodium hypochlorite as irrigant did not make a difference in results. These findings are easily explained because streaming velocity of the irrigant has an effect on the cleaning efficacy. The streaming velocity is related to the frequency and the frequency of sonic equipment is between 2000 and 6000 Hz and ultrasonic more than 30.000Hz. 

   Combined with ultrasound, water as irrigant is less effective than sodium hypochlorite. Sodium hypochlorite will probably produce more cavitation than water. Since sonic frequency is too low to produce cavitation it can easily be explained why there is no difference in the results between water and sodiumhypochlorite as irrigant.

When we speak about ultrasonic activation we have to be sure that the passive ultrasonic activation (PUI) is used, that means; after the root canal has been shaped until the master apical file the irrigant will be activated by an ultrasonically activated small non cutting wire without preparing the root canal. We always feel it will touch the root canal wall but the dampening of the frequency will be less than when we touch the root canal wall on purpose. Prebending is important in curved canals. Most effective is the intermittent flush technique 3 times 20 seconds of ultrasonic activation alternating with a 2 ml flush of sodium hypochlorite from the syringe (hand irrigation). The root canal walls are cleaned by the streaming of the irrigant, hereafter the irrigant is refreshed by fresh sodium hypochlorite. I could explain the rational more thoroughly but that takes to much time at this moment. 

Three articles are published which have compared sonic irrigation with passive ultrasonic irrigation and two found a significant difference in favor of passive ultrasonic irrigation (Stamos et al. JOE 1987, Sabins et al. JOE 2003)‏ and one found no difference (Jensen et al. JOE 1999). However curved canals were used and the files were not prebend.

What about the curved canals? In moderate curved canals we have much evidence that passive ultrasonic irrigation is effective, (van der Sluis IEJ 2007) the article of Burleson 2007 JOE and a still unpublished study of myself in vivo can be added to the list. The last two studies have been done in mesial canals of lower molars so moderately curved canals. In my study no cutting in the canal wall was seen on the 2 and 3 mm level cross. A thin precurved stainless steel smooth wire had been used for the transmission of the ultrasound. We have to realize that the majority of the root canals is moderately curved. 
   In severely curved canal we can use passive ultrasonic irrigation until the prebended file or wire touches the root canal wall, the apical root canal is already shaped so the irrigant will flow to the apical part under the influence of the streaming created by the somewhat more coronally placed file.

In our preliminary work, we studied fluid penetration in highly curved mesial canals of mandibular molars. We found that the multiple positive and negative nodes along the length of an activated ultrasonic instrument served to undesirably dampen the amplitude, especially when the instrument touched the lateral walls of a shaped canal.

If the ultrasonic activation is used properly dampening of the file can be reduced. The amplitude however is not doing the work, but the frequency is. The amplitude is not the focus of our future work because when we work in the root canal we are working in a very restricted area so we can never reach an improvement of the system by increasing the amplitude. The streaming velocity of the irrigant is related to the cleaning efficiecy, the higher the streaming velicity the higher the cleaning efficiency;

      Streaming velocity (v) = 2 π f ε0 ² /  a

 in which f= frequency, ε0=amplitude and a = the diameter of the wire. We can clearly see that a higher amplitude will result in a higher streaming velocity, but we work in the small root canal so we can not reach this goal. However the frequency is on our side, that is were the possibilities are. 

On the contrary, sonic and subsonic activation operates with one single positive and negative node, produced 2 alpha routinely, and the movement of the vibratory instrument was not influenced by lateral wall contact.

It seems strange to me that an instrument which has its activation from the point is not dampened when it is placed apically in a severely curved root canal, to me it does not seem very logic. But I will do some testing in the lab.

Beyond the EndoActivator, our second generation device will irrigate, vacuum, and vibrate all in one cordless handpiece. This device should be available in 2-3 years.’

Why try to sell an instrument if you know you will have a better one in two or three years, which still needs to be shown.

I am not interested in a fight between ultrasonic or sonic activation, I have no financial interest in whatever system, which makes me free to choose the best system from a scientifical point of view, and that makes me a happy person because I do not feel the burden on my shoulders which I should feel if I would have invested a lot of money in a certain system. 

At last I would like to share with you the ideas of Pierre Machtou, whose lecture I heard during the ESE meeting. He showed us the power of the simple pumping motions of a gutta-percha point in a root canal filled with irrigant, simple and cheap. Is it as good as sonic or ultrasonic? Nobody knows, I will test it as soon as possible but everybody can use it without buying expensive equipment and it is more effective than hand irrigation and you can use it safely in severely curved canals.

Since I trust on the science of physics, my irrigation advice to summarize:

· passive ultrasonic activation because it transmits more energy to the irrigant than sonic activation

· intermittent flush technique, simple and effective

· in moderately curved canals ultrasound is effective, but after the root canal has been prepared until the master apical file and when a small prebend non cutting wire is used.

· in severely curved canals ultrasound until the beginning of the curve perhaps combined with additional pumping motion of a gutta-perha point after each 20 seconds of ultrasonic activation  (the g.p. pumping motion could be a good combination only in severely curved canals). Using this protocol at least until the curve and 3mm in front of the ultrasonically activated wire the superior effect of the ultrasound will be sure.

Best regards,

Luc van der Sluis

