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Summary. The aim of this study is to evaluate the efficiency of ultrasound in endodontic practice in various clinical cases.
Objects and methods. Extracted teeth, divided into 2 experimental groups, were used to assess the degree of the tooth
cavity cleaning. In the first group, the tooth cavity was treated mechanically and medically without ultrasound use. In the
second group, the tooth cavity was treated mechanically and medically with ultrasound use. Ultrasound treatment was
found to improve significantly the level of tooth cavity cleaning at the preparatory stage for endodontic treatment.
Extracted teeth, divided into 3 experimental groups were used in our study to demonstrate the efficiency of passive
ultrasonic irrigation.

Results and discussion. The results of scanning electron microscopy of extracted teeth slices which show the level of
purification of the root canal previously treated mechanically and medically are attached to the article. Our research leads
to the conclusion that the activation of the irrigation solution with sound or ultrasound leads to significant increase in
quality of root canal cleaning.

The article presents 3 clinical cases of ultrasound application in procedure of extraction a silver post, a fiberglass post and
a fragment of the canal filling instrument from the root canal. The research has found that use of ultrasound in modern
endodontic practice facilitates the extraction of intracanal posts and instrument fragments, with duration of intervention
being reduced and the possibility of saving the tooth in complicated clinical cases being increased.

Conclusion. The results of the research lead to the conclusion that ultrasound should be used almost at every stage of
endodontic treatment.
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® INTRODUCTION

Modern endodontic treatment is impossible
without use of ultrasound [9]. The use of ul-
trasonic tips makes manipulations more qua-
litative and predictable [1, 8, 25].

The indications for use of ultrasound in

The following tasks were set to achieve
this goal: to prove the efficiency of using ul-
trasound for qualitative preparation of the
tooth cavity before root canals preparation;
to compare the quality of root canal cleaning
after activation of the irrigation solution with

endodontics are: tooth cavity preparation
for further endodontic treatment; search for
root canals; retreatment of root canals, sealed
with cement, resorcin-formalin or gutta-per-
cha; removal of fiberglass, silver, or anchor
posts and parts of broken instruments from
the root canal [8, 11]; activation of irrigation
solutions (passive ultrasonic irrigation); re-
moval of denticles, petrifications of the root
canals [10, 12, 24]. Thus, ultrasound is used
almost at every stage of endodontic treatment.

® THE AIM OF THE PRESENT RESEARCH

The aim of the study is to evaluate the effi-
ciency of ultrasound in endodontic practice in
various clinical cases.

sound and ultrasound; to show the advanta-
ges of ultrasound use during removal of posts
and parts of broken instruments from the
root canal.

® OBJECTS AND METHODS

Ultrasound should be used to prepare the
tooth cavity for further endodontic treat-
ment.

Ultrasonic treatment provides better clea-
ning of the walls and bottom of the tooth cavi-
ty, removal of calcifications, "dentin cornices",
and enables locating entrances to additional
root canals [8, 11].

The technique of the tooth cavity ultra-
sonic treatment consists of careful removal
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Fig. 1. The 16th tooth cavity before ultrasound treatment

of the bright white near-pulp dentin with an
endodontic tip in the direction of the root ca-
nal. The use of ultrasound at this stage redu-
ces the risk of perforations, especially in the
area of root furcation.

The complementary use of ultrasound im-
proves significantly the quality of preparation
of the tooth cavity (mechanical, medicated)
before endodontic treatment.

10 extracted teeth, divided into 2 experi-
mental groups, were used in the research. In
the first group, the tooth cavity was treated
mechanically and medically without ultra-
sound use. In the second group, the tooth
cavity was treated mechanically and medical-
ly with ultrasound.

The carious cavity and cavity of the tooth
were prepared by an air-turbine handpiece
and diamond burs. Then, the walls and the
bottom of the tooth cavity were treated with
the 3% solution of sodium hypochlorite or
3% gel "Belodez" (VladMiVa). In the second
group, 3% solution of sodium hypochlorite
injected into the tooth cavity was additio-
nally activated by ultrasound for 60 seconds
without touching the walls and bottom of
the tooth cavity. The result was assessed vi-
sually.

The formation of bubbles and turbidity of
the solution, which is the indicator of the
washing out of contaminants from the tooth
cavity, was observed during the ultrasonic
treatment of the tooth cavity.

Thus, ultrasonic treatment improves signifi-
cantly the quality of cleaning of the walls and
bottom of the tooth cavity (Fig. 1, Fig. 2).
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When talking about passive ultrasonic irri-
gation of the root canals, it is worth mentio-
ning that the combination of ultrasound and
irrigation solution facilitates the removal of
the smear layer, causes the decrease in micro-
organisms, and improves the cleaning of the
areas inaccessible to the instruments (isth-
mus between channels, lateral tubules) [7, 18].

The process of passive ultrasonic irriga-
tion involves 3 phenomena. The first one is
the effect of cavitation, that is the process of
formation of bubbles that cause the effective
washing out of minute contaminants and de-
struction of molecules of chemical substanc-
es and membranes of microbial cells [6]. The
second one is the microstreaming (micro-
flow of liquid) that is the process of stable
always unidirectional fluid circulation near a
small vibrating agent. And finally, apparition
of acoustic swirling effects around the file,
which contributes to the removal of contami-
nants, has also an important role [2, 3, 5, 16].

There are certain rules for passive ultrasonic
irrigation of the root canals, such as the pre-
liminary injection of the irrigation solution
into the root canal and the free placement of
the ultrasound file into the area in root canal
without contact to its walls [4, 19].

30 extracted teeth, divided into 3 experi-
mental groups were used in our study to
demonstrate the efficiency of passive ultra-
sonic irrigation. In the first control group,
irrigation of the root canals was carried out
with a 3% solution of sodium hypochlorite. In
the second group, sodium hypochlorite solu-
tion was activated with ultrasound. In the
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Fig. 2. The 16th tooth cavity after ultrasound treatment

third group, sodium hypochlorite solution
was activated with sound.

Root canals preparation was carried out me-
chanically with rotating nickel-titanium tools
ProTaper, then medicinally with 3% sodium
hypochlorite solution. In the second group,
the ultrasonic treatment with an endochac
and ultrasound file No.15 (ISO) was conduc-
ted 3 times for 20 seconds. In the third expe-
rimental group, sound activation of the irri-
gation solution with Sonic Air was conducted
3 times for 20 seconds. Then the tooth slices
that were studied with scanning electron mi-
croscopy were obtained.

® RESULTS AND DISCUSSION

Scanning electron microscopy of the removed
tooth slices of the first experimental group
showed a large amount of dentine sawdust that
indicates a high level of root canal contamina-
tion. The presence of open dentinal tubules was
minimal almost none (Fig. 3, Fig. 4). Another
situation can be seen in the electron micros-
copy of the tooth slices of the second group,
which were treated with passive ultrasonic ir-
rigation. A large number of open dentinal tu-
bules was obvious (Fig. 5, Fig. 6).

We can conclude that passive ultrasonic ir-
rigation contributed to the maximum removal
of dentine sawdust, and to the opening of den-
tinal tubules on the inner wall of the root canal.

Electron microscopy of the second and third
experimental groups showed a large number of
open dentinal tubules with a minimal amount
of dentin sawdust (Fig. 5, Fig. 6, Fig. 7).
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Thus, we can say that the quality of root
canal cleaning in the control group was sig-
nificantly worse than in the second and third
groups. When comparing the quality of root
canal cleaning with sodium hypochlorite
solution, activated by ultrasound (in the se-
cond group) and sound (in the third group),
no significant difference was found.

Ultrasound is also used often to extract
anchor posts. Nevertheless it is important
to avoid overheating of surrounding tissues
due to the high power of ultrasound required
to remove metal structures [14, 15]. There-
fore, it is necessary to know and follow the
general principles of ultrasonic use of at-
tachments while removing posts, such as to
operate intermittently at maximum power
with water and air cooling and with irriga-
tion [16]. The ultrasonic tip should be app-
lied counterclockwise around the post as if
it was unscrewed, or tightly to the vertical
axis of the pin, which will be a conditional
extension of the ultrasonic tip. Thus, the ul-
trasound energy is transmitted through the
post to the cement, breaking it and pushing
the post outside the tooth [13].

The use of ultrasound also facilitates the
extraction of silver posts. For example, in the
clinical case Ne 1, a patient P., 52 years old,
was being prepeared for dental prosthetics. In
the X-ray of the 22nd tooth a silver pin was
determined (Fig. 8). The extraction of the pin
from the root canal of the 22nd tooth was car-
ried out with ultrasound use.

In clinical case Ne 2, 43 year old patient R.
had a fiberglass post in the root canal of the
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Fig. 4. Scanning electron microscopy of a slice of the extracted tooth of Fig. 3. Scanning electron microscopy of a slice of the extracted tooth of
the I group (sodium hypochlorite) in increase x1600 the I group (sodium hypochlorite) in increase x400
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Fig. 5. Scanning electron microscopy of a slice of the extracted tooth of Fig. 6. Scanning electron microscopy of a slice of the extracted tooth of
the Il group (sodium hypochlorite + ultrasound) in increase x400 the Il group (sodium hypochlorite + ultrasound) in increase x1600

Fig. 7. Scanning electron microscopy of a slice of the extracted tooth of Fig. 8. Clinical case N1. X-ray of the 22nd tooth before the retreatment
the lll group (sodium hypochlorite + sound) in increase x1600
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Fig. 9. Clinical case N22. The 35th tooth with fiber glass post on CBCT
tomography

35th tooth. The post was extracted with ul-
trasonic tip E7 (Fig. 9). Check-up X-ray of the
35th tooth after removal of the fiberglass post
showed that the root canal can be crossed to
the apex (Fig. 10).

In the fourth part of our research, we would
like to pay attention to the procedure of ex-
tracting broken tool parts from the root canal
as to one of the most difficult and time-con-
suming manipulations in endodontics. Re-
moving fragment of instruments from the
root canal is often accompanied by a high risk
of creating a perforation of the root canal wall
or transporting the fragment distally to the

.

Fig. 11. Clinical case Ne3. Check-up X-ray of the 21st tooth with a
deviation from the natural course of the root canal and broken part of
the canal filling instrument
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Fig. 10. Clinical case N°2. Check-up X-ray of the 35th tooth after the
fiber glass post removal

apex. The application of ultrasound during
this manipulation allows us to preserve as
much of dentin of the tooth root as possible
[20, 21, 23].

The manipulation of broken instruments
removal using ultrasound should include the
following main steps:

1. Diagnostic CBCT tomography or intra-
oral X-ray.

2. Creating the direct access to the fragment
and its visualization.

3. Weakening of the fragment position in
the root canal.

4. Removal of the broken tool fragment.

Fig. 12. Clinical case N23. X-ray of the 21st tooth with the file inducted
till the apex
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The weakening of the fragment position in
the root canal is carried out with thin endo-
dontic tips, with which the dentin is re-
moved from around the fragment of the in-
strument. Thus, a groove is created around
the fragment, into which the ultrasonic tip
will be placed for further manipulations [22].

It is worth mentioning that before extraction
of broken tool fragments being started, it is
necessary to make a proper assessment of
the clinical cases and make the best decision
whether to remove the fragment or refuse to
extract it, because an attempt of fragment
extraction could result in the loss of a large
amount of dentin, and therefore the tooth will
no longer be able to bear the occlusal load and
will be subject to extraction.

In clinical case Ne3, broken part of the canal
filling instrument in the middle part of the
root canal and a deviation from the natural
course of the root canal can be seen in the
X-ray of the 21st tooth of 56 year old patient
K (Fig. 11). After removal of the broken part
of the canal filling instrument with ultra-
sound, a revision of the root canal was con-
ducted (Fig. 12).

It is also necessary to make an emphasize
on the possibility of the negative impact of

ultrasound during the extraction of broken in-
strument parts from the root canal, that is to
re-fragment the broken part of the tool. The
smaller and the more apical the fragment is,
the harder it is to extract. Incorrect application
of the ultrasonic tip increases the possibility
of displacement of the broken file from the ca-
nal beyond the apex in the periodontal tissues.
Moreover, continuous application of ultra-
sound is accompanied by heating of tissues, so
itis very important to use water and air cooling
while working with ultrasound [15, 17].

® CONCLUSION

According to the results of our study, we can
make the following conclusions:

1. Application of ultrasound increases the
efficiency of dental cavity cleaning.

2. The sound and ultrasound irrigation leads
to significant improvement in the quality of
root canal cleaning.

3. Application of ultrasound facilitates pro-
cess of fiber glass removal, anchor and silver
posts from the root canal with the maximal
preservation of intact dental tissue.

4. In many clinical cases, ultrasound is a
method to be used for the removal of broken
instrument from the root canal.
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