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case report

Use of ultrasonics to optimize endodontic treatment: 
case report

ABSTRACT

The aim of this case report was to describe the use of ultra-
sonic in several endodontics steps during root canal treat-
ment of second C-shaped mandibular molar, favoring more 
predictable outcome of endodontic treatment of teeth with 
complex anatomy. A male patient reported painful symp-
toms on the right and lower side of the face. Clinical ex-
amination revealed absence of pulp vitality of tooth 47 and 
the radiographic examination showed carious lesion, apical 
periodontitis and C-shaped anatomy. Therefore, the necro-
pulpectomy treatment was selected. After the coronal ac-
cess, an ultrasonic tip was used to remove the irregulari-
ties of the pulp chamber. The root canal preparation was 
performed using Reciproc 25.08 and Mtwo 40.04 and a 
final passive ultrasonic irrigation of the sodium hypochlo-
rite and EDTA was performed with Irrisonic tip. Calcium 

hydroxide paste was used as intracanal dressing, which 
was introduced by Lentulo #40 and ultrasonic agitated. Af-
ter 15 days, a passive ultrasonic irrigation was performed to 
remove the intracanal dressing and the canals were dried 
with sterilized paper points. The root filling was performed 
with AH Plus sealer, which was introduced by Lentulo 
#40 in a electric motor at 350 rpm and ultrasonic agitated 
during 1 minute. Then, the hybrid Tagger technique was 
performed to root canal filling. The radiographic examina-
tion showed the suitable isthmus and lateral canals filling. 
After 1 year and 8 months, the radiographic examination 
revealed complete apical healing, showing that the use of 
ultrasonic in several steps of endodontic treatment can fa-
vor a more predictable outcomes. 

Keywords: Endodontics. Ultrasonics. Periapical Periodon-
titis.
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Introduction
The biomechanical preparation and intracanal 

dressing has a key role effect to achieve the antisep-
sis of  the root canal system in cases of  necrotic pulp, 
reducing the number of  microorgnisms and favoring 
a suitable condition for tissues healing.1 However, the 
irrigating solution and intracanal dressing can pres-
ent a limited effect inside the anatomical complexi-
ties (isthmuses, lateral canals, apical delta and etc), 
which can harbor microorganisms and cause the fail-
ure of  root canal treatment.2,3

The mandibular molars present a complex inter-
nal root canal anatomy with isthmuses, apical delta 
and/or flattened canals on the mesial roots.4,5 In ad-
dition, a anatomical variation can be present ,which 
is named C-shaped root canals6,7. This anatomical 
variation is more common in the second mandibular 
molar and in the asian population, with prevalence 
varying 33 until 44%.7  The C-Shaped mandibular mo-
lars are characterized by a fusion of  either the buccal 
or lingual aspect of  the mesial and distal roots oc-
curs and a radicular groove throughout the length of  
the root.6,8 Melton et al.6 showed that some anatomi-
cal variations can occur on the C-Shaped mandibular 
molars. Previous studies showed that most part of  
the isthmuses areas are not touch by the endodon-
tic instruments, favoring the debris and pulp tissues 
accumaltion, which could compromise the treatment 
outcome.9-11

Currently, the ultrasonic have been widely used in 
several steps of  endodontic treatment. 12,13 The pas-
sive ultrasonic irrigation is worldwide used due to im-
proves the cleanness and smear layer removal of  ana-
tomical complexity than conventional irrigation12,14-17 
In addition, the ultrasonic agitation of  calcium hy-
droxide paste18,19 and root canal sealer20-22 favor great-
er penetration inside the dentinal tubules, increasing 
the antimicrobial effect of  intracanal dressing19 and 
endodontic obturation22. Furthermore, the ultrasonic 
agitation increases the quality of  endodontic obtura-
tion.22 Therefore, it is an indispensable tool to per-
form the endodontic therapy.

Considering the negative impact of  the anatomical 
complexities on the quality of  the endodontic treat-
ment,2,3 it is important to use protocols that optimizes 
the root canal cleanness and antisepsis for treatment 
of  teeth with necrotic pulp. Therefore, the aim of  
this case report was describe the use of  ultrasonic in 
several endodontic steps during the root canal treat-
ment of  C-Shaped second mandibular molar, increas-
ing the predictability of  the endodontic treatment of  
teeth with anatomical complexity.

Case report
Male patient, 49 years old, attended the clinic of  

Endodontics at the Bauru School of  Dentistry, report-
ing painful symptoms on the lower right side of  the 
face. During the intraoral examination, a possible car-
ious lesion was detected on the tooth 47. In addition, 
the patient reported painful symptoms during vertical 
percussion and apical palpation. The pulp sensitivity 
test was performed using EndoIce (Maquira Indústria 
de Produtos Odontológicos S.A, Maringá, PR, Brazil), 
which indicated a possible pulp necrosis. Therefore, 
the treatment indicated for this case was Necropulp-
ectomy.

The radiographic examination detected a carious 
lesion on the tooth 47, presence of  a chronic apical 
periodontitis and the fusioneted roots, which could 
indicate a C-shaped anatomy (Figure 1A). The anes-
thesia of  the inferior alveolar nerve was performed 
using articaine (DFL, Indústria e Comércio Ltda., 
Jacarepaguá, RJ, Brazil), the coronal access was per-
formed with 1014 spherical diamond tip and inactive 
tip 3080 (KG Sorensen, Cotia, SP, Brazil) and absolute 
insulation was performed. After this step, it was pos-
sible to confirm the presence of  a type 2 C-shaped 
anatomy, according to Melton et al.7

The coronal access was optimized using a ultra-
sonic diamond tip ED2 (Helse Ultrasonic, Santa Rosa 
do Vitrbio, SP, Brazil). Then, the root canal prepara-
tion was starded. The root canals was explored with a 
file of  type K # 10 and 15 (Dentsply Maillefer, Rio de 
Janeiro, RJ, Brazil) up to 2/3 of  the work length. The 
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instrumens was inserted along the C-shaped anatomy 
to optimize the preparation of  areas of  anatomical 
complexity. Then, cervical flaring was performed us-
ing a R25  Reciproc instrument (VDW, Munich, Ger-
many) at the same working length of  the manuals 
files (Fig 2A and B). In addition, a ultrasonic tip (E18) 
(Helse Ultrasonic, Santa Rosa do Vitrbio, SP, Brazil)  
was used to improve the cleaness of  the isthmuses 
areas at cervical portion (Fig 2C and C). Finally, the 
working length was determined using an electronic 
foraminal locator (Propex II, Dentsply Maillefer, 
United States) The apical root canal preparation was 
performed with instrument R25 and Mtwo 40.04 ro-
tary instrument (VDW, Munich, Germany). During the 
root canal preparation was used 2.5% sodium hypo-
chlorite and 2 ml irrigation solution was used after 
each instrument used.

After the biomechanical preparation,  the passive 
ultrasonic irrigation of   2.5% sodium hypochlorite 
and EDTA was performed using the Irrisonic tip (E1) 
(Ultrasonic Helse, Santa Rosa do Viterbio, SP, Brazil), 
which was repeated at 3 times during 20 seconds.23 
A final irrigaiton with 10 ml of  saline solution was 
performed and the canal were dried with sterilized 
absorbent paper (Dentsply Maillefer, Petrópolis, RJ, 
Brazil).

The calcium hydroide paste was used as intracanal 
dressing, which was inserted with Lentulo spiral and 
agitated with an ultrasonic tip E1 during one minute.19 
The double coronary sealing was performed with a 
layer of  Cotosol (Vigodent, Bonsucesso, RJ, Brazil) 

and Maxxion R glass ionomer (FGM, Joinville, SC, 
Brazil).

After 15 days, the patient returned to the obtura-
tion procedure. The calcium hydroide paste was re-
moved by the passive ultrasonic irrigation using saline 
solution and the root canal was dried with absorbent 
paper tips.  After master cone radiograph, the  end-
odontic sealer AH Plus (Dentsply Maillefer, USA) was 
manipulated and inserted into the root canal by a # 
40 Lentulo spiral fitted on a Silver Reciproc electric 
motor (VDW, Munich, Germany at 350 rpm). Then, 
the endodontic sealer was agititaded  during 1 min-
ute using the ultrasonic tip E1, which was directed to 
the mesiodistal and buccolingual face.20,22 Then the 
master cones (VDW, Munich, Germany) were insert-
ed and the Taggers hybrid technique was performed 
with a #55 McSpadden compactor.

The radiographic assessment of  the endodontic 
obturation (Fig 1B) showed a suitable filling of  isth-
muses areas and lateral canals. Before the coronal 
sealing, the pulp chamber was cleaned with 70% 
alcohol solution and a double coronary sealing was 
performed with a layer of  Cotosol (Vigodent, Bon-
sucesso, RJ, Brazil) and Maxxion R glass ionomer 
(FGM, Joinville, SC, Brazil) (Fig 1C). 

On examinaiton at 1 year after the endodontic 
treatment showed a complete hard tissue formation; 
however, the tooth still presented the provisional seal-
ing (Fig 1D). Clinical and radiographic examination 
at 1 year and 8 months showed healty tissues and the 
teeth was finally rehabilitated (Fig 1E).
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Figure 1. Radiographic images of endodontic 

treatment of the tooth 47: A) Initial periapical 

radiography, with presence of periapical lesion 

and carious lesion; B) Periapical radiography 

during root canal obturation, it is possible to 

note the lateral canals and isthmuses filling; C) 

Final radiography after endodontic treatment; 

D) Radiography of one year of follow up, show-

ing the repair of the periapical lesion; E) Radi-

ography of 1 year and 8 months of control, the 

tooth with definitive crown and the aspect of 

the normality of the periapical tissues.

Figure 2. Clinical images of the pulp cham-

ber: A e B) Root canal orifices view previously 

the use of ultrasonic tips; C e D) Root canal 

view after use of ultrasonic tips and passive 

ultrasonic irrigation, it is possible to note the 

better cleanness e quality of root canal prepa-

ration.
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Discussion
The C-Shaped anatomy has high prevalence on 

second mandibular molars.6-8 The C-Shaped mandib-
ular molars are characterized by a fusion of  either the 
buccal or lingual aspect of  the mesial and distal roots 
occurs and a radicular groove throughout the length 
of  the root.6,8 In addition, a complex internal anatomy 
can be present with  anastomeses, flattening and isth-
muses along the root canal, wich could difficult the 
root canal preparation and cleanness.6-10

Previous studies showed a high percentage of  root 
canal walls are not touched by the endodontic instru-
ments.9-11,25 Solomov et al.10 showed that SAF(ReDent 
Nova, HaTaasiya, Israel) promoted greater root ca-
nal preparation than NiTi rotary system in C-Shaped 
mandibular molars, preserving more dentin walls and 
reducing untouched root canal walls. However, Amo-
roso-Silva et al.11 showed that Reciproc R25 and SAF 

promoted similar percentage of  untouchaed root ca-
nal walls. However, the authors showed that oscilatory 
instrumentation using #25 hand NiTi file promoted a 
significant reduciton of  untouched areas. In this case, 
we opted to complement the intrumentaiton using a 
ultrasonic tip (E18; Helse Ultrasonic, Santa Rosa do 
Vitérbio, SP, Brazil) due to is a conservative method 
and probably greater debriment isthmuses areas.

The apical preparation size during root canal 
treatment has a key role effect on the microbial re-
duction.25,28 Somes authors showed that the apical 
preparation size should be #35 or 40 and taper 0.04 
favored a better irrigation, reduced number of  the mi-
croorganisms and debris accumulation.25-28 Addition-
ally, the anatomical root canal diameter should be 
taken into account because the anatomical diameter 
of  C-Shaped molar ranges from 0.20 to 0.39 mm.

The elimination of  remaining pulp  tissues and 
biofilm are important for the sucess of  endodontic 
therapy and for suitable root canal obturation.1,14,15 In 
addition, the calcium hydroxide paste as favors the 
antisepsis and the apical healing due to he high al-
kaline pH and calcium ions release.29,30 However, the 
antimicrobial activity of  calcium hydroxide paste is 
reduced in contact with organic matter.1,30 Therefore, 

the passive ultrasonic irrigation of  the sodium hypo-
chlorite and EDTA was performed to promote a better 
root canal cleanness, smear layer removal and bacte-
rial reduction than conventional irrigation12-16, which 
favor the antimicrobial effect of  intracanal dressing.

The calcium hydroxide paste has antimicrobial 
effect only in contact with the microrganisms.30 Vera 
et al.3  showed remaining microorganisms inside the 
dentinal tubules and isthmuses areas after 15 days 
of  intracanal dressing with calcium hydroxide paste. 
Therefore, some authors have been proposal the ul-
trasonic agitation of  calcium hydroxide paste.18,19 
Duarte et al.18 showed that ultrasonic agitation of  
calcium hydroxide paste increases the pH level and 
greater calcium ions release in simulated external 
root resorption. In addition,  Arias et al.19  showed  
that the ultrasonic agitation of  the calcium hydrox-
ide paste increases the penetrability of  the paste in-
side the dentinal tubules and its antimicrobial action 
againts Entereococcus faecalis. Therefore, the ultra-
sonic agitation of  calcium hydroxide paste was per-
formed in this case.

After 15 days the calcium hydroxide paste was 
removed using passive ultrasonic irrigation.31 Dur-
ing root canal obturation the AH Plus sealer was 
inserted using a #40 Lentulo spiral  and ultrasonic 
agitated  using the ultrasonic tip E1 during 1 min-
ute.20,22 The ultrasonic agitation of  the sealer was 
performed because promotes greater penetrability 
of  the inside the dentinal tubules20-22, reduces the 
gaps20-22 and better isthmuses filling22. The Tagger’s 
hybrid technique was used because favors better 
obturation quality and isthmuses filling than lateral 
cold condensation technique.32

After 1 year of  the endodontic treatment there 
was complete hard tissue formation; however, the 
tooth still presented the provisional sealing (Fig 1D). 
Clinical and radiographic examination at 1 year and 
8 months showed health tissues and the teeth was 
finally rehabilitated (Fig 1E). Recent  study showed 
that lack of  satisfactory te restorations after end-
odontic therapy can contribute for failure of  end-
odontic treatment.33
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All clinical protocols used in this case showed 
to be effective and lead to the success of  the treat-
ment. In addition, the clinical procedures were per-
formed accordingly with the scientific literature, 
which favor a suitable tissue healing and health to 
the patient.

Conclusion
After 1 year and a 8 months of  clinical and radio-

graphic follow up, it was possible to conclude that ul-
trasonic is important tool to optimize the endodontic 
treatment, resulting in a higher quality treatment with 
greater predictability.


