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Anatomy

GH

Geometrical analysis of the pulp chamber floor in different morphological types of first maxillary
molars with the aid of CBCT

*Beljic-lvanovic BIK, Teodorovic TN, Vujaskovic VM, Ivanovic IV

Department of Restorative Odontology and Endodontics, SchoehtdlMedicine, Belgrade, Serbia

Aim To compare tooth dimensions, distances and angles between orifices on the pulp chamber floor
of first maxillary molars with fused roots versus a group with Vertucci type 1V configuration in MB
root using CBCT.

Methodology Extracted human first maxillary molar teeth with Vertucci type IV configuration in

their MB roots (group I) and those with fused roots (group Il) were included in the study. Crowns
were reduced to 2 mm coronal to the CEJ. Extensive access was prapergén Endo Z carbide

bur (Dentsply/Maillefer, Ballaigues, Switzerland). Four teeth were embedded into a specially
prepared mold, adapted to the holder of a CBCT device (Scanora 3DX, Soredex, Tusuula, Finland). On
the axial scans at the level of the chiaen floor with all orifices in focus the following measurements
were taken: 1) tooth dimensions in four directions:-¥D, B->P, MP->DB, MB>DP; 2) distances
between centres of all orifices, and 3) angles between lines connecting two centres of neigigbou
orifices. Descriptive statistical analyses and adequate tests were processed using software package
SPSS 20.0 (IBM, New York, USA).

ResultsOf the total 183 first maxillary molars 48 (26.2%) exhibited Vertucci type IV (group I), and
32 (17.5%) wex with fused roots (group Il). All the mean values of the dimensions in group | were
significantly higher than in group 1l (2.443-te$t < 9.106; 0.001 < p < 0.017). Only the distance
between the orifice centre of mb2>p was not significantly differeftetween the two groups ftest
=1.825; p=0.072). Averages for all angles between two orifices were significantly different (2747 <t
test < 9.685; 0.001 < p < 0.007).

ConclusionsThere were significant differences in tooth dimensions, hugfice distances and

angles between first maxillary molars with fused roots and those with Vertucci type IV configuration
in MB root.

GR

The root and root canal morphology examination of the first lower premolars using RVG and tooth
clearing method

*Samec T

Department of Endodontics, Medical Faculty, University of Ljubljana, Ljubljana, Slovenia

Aim On extracted first lower premolars we examined the root and root canal morphology using
Radio Visio Graphy (RVG) and tooth clearing method.

Methodology In cooperdéion with Maxilofacial clinic of University Clinical center of Ljubljana we
collected 166 extracted first lower premolars. Teeth were first scanned with a digisgl RVG

(Kodak RVG Trophy, Eastman Kodak Company, USA) at 70 kV, 4 mA and exposigsan €h836
buccatlingual and mezidlistal projection. After the pulp tissue was removed with sodium
hypochlorite, the ink was inserted into the root canal system. Stained teeth were then dried with
compressed air and demineralized with 5 % nitric acid fdayk. With Xay we examined whether

the demineralization was completed. Teeth were then dehydrated using increasing concentrations
of ethyl alcohol (70%, 96% and 99%) for 12 hours at each concentration. Dehydrated teeth were
stored in methyl salicylic &dion for later examination. Teeth were then photographed on
operational microscope (Opti Pico, Zeiss, Germany) in buccal, mesial, distal and lingual projection.
For the data analysis we used the methods of descriptive statistics.



Results96.3% teeth hadne root, 65.2% had one root canal, 33.5% two root canals and 1.2% had
GKNES NR2G OFlyltaod LY cpodw: 2F (0SSGK *SNIidzOOAQa
curved in apical part, most commonly in mesial direction. In 28.6% lateral rooscaaee found.
ConclusionsT'he first lower premolars are teeth with a lot of morphological deviations, such as

lingual slope of the crown, occurrence of isthmus, apical deltas and alsloaped root canals.

General dental practitioners have to make areot clinical decision in order to treat or refer.

GE

Morphologic study of the radicular anatomy of mandibular and maxillary teeth by using Cone Bean
Computed tomography (CBCT)

*Rivas G

Endodontic, Univesitat Internaciordg Catalunya, Barcelona, Spain

Aim To describe and evaluate with the use of cone beam computed tomography (CBCT) the
morphologic study of radicular anatomy of mandibular and maxillary teeth.

Methodology The present study will be a review of the literature of the radicular anatomy of
mandibular and maxillary teeth using CBCT.

Resultswith this review we can affirm that the index percentage of canals located using CBCT is
higher in comparison with classical literature that used less modern techniques such as conventional
radiography, CT

Conclusiond.ack of knowledge will lead the clinician to endodontic treatment failure because

he/she will leave canals without instrument or filling.

The use of Cone Beam Computed Tomography (CBCT) for studying the root canal system anatomy is
quite new. The common practice was to use conventional radiography, digital radiography, clearing
the teeth, reinforcing radiographies using contrast, and at last, computed tomography. The use of
the CBCT helps the clinician to know better the radicular anatorttyeahaxillary and mandibular

teeth to obtain an optimal and succesful result in endodontics.

Acknowledgementd would like to thank dr. Miguel Teixido for all the pacient and help he gave me.

GH

Evaluation of the Mesial Root Canal Morphology of Mandibiiest Molars in a Turkish Population
by ConeBeam Computed Tomography

*Alcin HZ Y S¥ S®S R § Alui @& Aibulut 8

'Endodontics, Inonu University, Faguf Dentistry, Malatya?Oral and Maxillofacial Radiology,
Inonu University, Faadylof Dentistry, MalatyaActuarial Science, Ataturk University, Faculty of
Science, Erzurum, Turkey

Aim In this study; we aimed to determine the root canal morphology of the mesial roots of
mandibular first molars in a Turkish population using cbeamcomputed tomography (CBCT).
Methodology A total of 236 subjects with healty mandibular first molars were examined by using
CBCT images. Details of gender and tooth position were recorded. The canal configuration of mesial
roots were categorized according Vertucci's and Gulabivala's methods and the additional types
were explained in detail.

Resultsin the mesial roots of 384 mandibular first molars, Vertucci's Type IV (59,6%) and Type I
(29,7%) canals were most frequent. The prevalence of VertuccislMypas higher in females

(5,4%) than in males (0,5%) (P=0.002) and did not differ with tooth position (P=0.286). Gulabivala
Type XII (2) was observed in teeth of six male patients, whereas none of the female patients have
this root canal configurationThe incidence of a third canal, known as middle mesial, was 5,2%. Both
Vertucci's Type VI {P-2) and 23-2 canal configurations were observed in 2,1% of the mesial roots

of studied teeth.



ConclusionsT'here is a high prevalence of two separate canalsérmesial roots of mandibular first
molars of the studied Turkish population. CBCT is a useful tool providing detailed information about
the root canal morphology and it can be concluded that clinically more attention should be given to
the detection of aditional canals in the mesial roots of mandibular first molars.

GEB

Detection of 2 or 3 canals in mesial root of first mandibular molar. Accuracy of two techniques.
*Arrando A, Palomares M, Llena C, Esteve I, Ortolani PS

Stomatology, Universit de Valegia, Valencia, Spain

Aim To compare the ability to detect 2 or 3 canals in the first mandibular mesial root (FMMR) with
cone beam computed tomography (CBCT) and visual inspection (VI) considering dental operating
microscope (DOM) as gold standard.

Methodology 150 extracted FMMR were selected (after the approval of the ethical committee and
with informed consents). With a CBCT device we analysed the number of visible canals at the pulp
chamber floor and in the root coronal floor. Afterwards, we performeel plulp chamber access and

the detection of the canals. It was done firstly by VI without magnification, using 08 and 10 K files,
and later by VI with DOM and the aid of an ultrasonic tip. CBCT and VI examinations were performed
by an observer and DOM byather one. Results obtained from CBCT and VI were compared with
DOM. Sensitivity and specificity as well were assessed for each techniquesXaieiner agreement

was assessed using kappa statistics

Resultsintra-examiner concordance for each of the usedthods was >80%. 59.5% of the roots

showed 2 canals and 39.3% 3 canals. Sensitivities for detecting 2 canals were 89.9% and 95.5% for VI
and CBCT respectively. Specificity was 32.8% in both cases. Kappa test showed a 24.7% and 31.3%
intra-examiner concordnces (VI and CBCT respectively) when compared with DOM.

Conclusions/I and CBCT showed high sensibility to identify 2 canals in a FMMR. Nevertheless, both
diagnostic methods have low sensibility to detect 3 canals.

AcknowledgementsThe authors are gratefio Dr. Forner for the supervision of the investigation

and for reviewing the manuscript.

G

Posterior teeth apex relationship with the inferior alveolar nerve, for root canal treatment
*Ortega Ramirez A, Pallarés A, Tolosa Such A

Universidad Catélicaedvalencia, Valencia, Spain

Aim To study the impact rate of radicular apex contact of lower second premolars, lower first molars
and lower second molars, both lefts and rights, regarding to the inferior alveolar nerve and to
discover the causes that maitex the Inferior Alveolar Nerve functionality after the root canal
treatment.

SummaryA radiological study of 200 randomly chosen CBCT that met the requirement of having all
of the lower second premolars, lower first molars and lower second molars orsim#h, both left

and right, was performed. The sex and age of each patient were recorded. The distance in
millimeters between the apex of the second premolars, first and second molars, from both sides
interchangeably regarding to the Inferior Alvediearve was measured at CBCT.

GH

Detection of second mesiobuccal canal in maxillary second molar teeth
*Al-qudah AA, Alnia'mat M, Awawdeh LA

Conservative Dentistry, Jordan University of Science & Technology, Irbid, Jordan



Aim the purpose of this studwas to compare the number of MB2 canals that could be detected in
extracted maxillary second molars, by direct examination and dentine troughing, with the actual
number after clearing of teeth

Methodology one hundred extracted maxillary second molar teeitre collected from dental

clinics within north Jordan. After access cavity preparation, the floor of pulp chamber was examined
to detect the main visible canals. For teeth in which MB2 canals couldn't be detected directly by
endodontic explorer and siZ€file; dentine troughing was used. To investigate the actual number of
canals, all teeth were decalcified with 10% nitric acid, then dehydrated using ascending
concentrations of alcohol and rendered transparent by immersion in methyl salicylate. The
transparent specimens were examined by the naked eye, under good lightening, and canal
configurations in the mesiobuccal root recorded. Root canal configurations were categorized into
the first five types of Vertucci's classification (2005). The nhumber @lisaetected by each method

was statistically analyzed using-¢hij dzZr NB GS&ade {GFGAaGAOIEf &AAIYyATAOI
Resultsdentine troughing increased the percentage of MB2 from 25%, detected by direct visual
examination, to 43%. Afterclearing of teeth, the percentage of MB increased to 47%. Most (99%)
distobuccal and all palatal (100%) roots had one canal

Conclusionghe MB2 canal orifice could be detected through a clinical access cavity with careful use
of a bur (troughing) in 43%f teeth. This was significantly higher than what could be detected by
direct visual examination only (25%). The actual number of canals, as determined by the clearing
technique was 47%



GB

DIAGNOSIS AND MANAGEMENT OF
ULC w0 CASES OF DENS INVAGINATUS
TYPE | AND Ii

Godoy C., Morales K., Duran-Sindreu F., Abella F.,Roig M.
Department of Endodontics, International University of Catalunya, Barcelona, Spain.

AIM: To present two case reports showing the diagnosis and treatment of two dens invaginatus type | and type Il with 1 year
follow up.

INTRODUCTION: Dens Invaginatus (D) is a abnormality resulting in a deepening or invagination of the enamel organ into
the dental papilla prior to calcification of the dental tissues.

The prevalence of Dl varies between 0.25% to 10%, and the permanent lateral incisors are the most frequently affected
teeth.

On eruption, the invagination contains remnants of the dental papilla or periodontal connective tissue, these elements
become necrotic and become nutrient rich environment following bacterial contamination from the mouth.

Teeth are associated with an increased risk of developing pulpal pathosis, without any evidence of caries or trauma.

CASE PRESENTATION: This cases reports presents two different
cases of dens invaginatus type | and type Il. The treatment planning,
was to diagnose the cause of pulpal necrosis, which was the
invagination, the cleaning and shaping of the invagination, and the
posterior root canal treatment for both cases, one with gutta-percha
and the other an apical plug of MTA, both cases have more than one
year of follow ups, showing a decrease of the apical

radiolucencies .

DISCUSSION: Dens invaginatus might increased the risk of
pulpal pathosis and complicate any root canal treatment . When
an obvious communication with the pulp is apparent endodontic
treatment could be considered in a similar way to necrotic pulps
with Oehlers’ type | lesions. The only difference is that type Il
invaginations are invariably wider and extend further apically.

January 2015

CONCLUSSION: Cone beam computed tomography is a useful management tool for the management of
complex endodontic problems, a succesfull outcome can be achieved.

REFERENCES:

Patel. S. The use of cone beam computed tomography in the conservative management of dens invaginatus: a case report. 2010 International Endodontic Journal.
Bishop. K & Alani. A. Dens invaginatus. Part 1: classification, prevalence and aetiology, Dens invaginatus. Part 2: clinical, radiographic features and management
options. 2008 International Endodontic Journal

GB
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Imaging

GHO

Evaluation of sealing abilitf different root canal sealers to dentin tubule orifices: an in vitro micro
CT study

*Cdikten B, Orhan K Tufenkci P

Departmens of *Enddontics,2DentoMaxillofacial Radiology, Ankara University Faculty of Dentistry,
Ankara, Turkey

Aim We comparedhe presence of open/closed dentinal tubules (EndoSequence BC Sealer,
Smartpaste bio, ActiV GP) and compared them with a root filling with AH Plus sealer usin@icro

in order to figure out the sealing ability of root canal sealers.

Methodology In total, 40 freshly extracted human singteot maxillary premolars without caries,

root resorption, or fractures were used. Specimens instrumented with the EndoSequence NiTi rotary
instrument were assigned randomly into four groups (n = 10 each). In each gootipanals were

filled with singlecone guttapercha and one of the tested sealers. Each specimen was then scanned
using micreCT at a voxel resolution of 1.72 um. Proportions of sections with open/closed dentin
tubules and sealer penetration into the démtubules in crossectional images were calculated in

the apical, middle, and coronal thirds. Differences according to root canal sealers were evaluated
statistically using the Krusk&#/allis test and the ManfiVhitney Utest at a significance level of 5%
ResultsThe analysis showed higher number of closed tubules in the apical and middle third, with a
significant difference between coronal thirds among bioceramic sealers (EndoSequence BC Sealer,
Smartpaste bio), ActiV GP, and AH Plus (p < 0.05), at#ficaigt difference was found in coronal

third for EndoSequence BC sealer among the sealers tested (p < 0.05).

Conclusion®ll root canal sealers tested resulted open dentin tubules. However, the proportion of
closed dentin tubules for the bioceramic $&@& (EndoSequence BC Sealer, Smartpaste bio)
produced similar results and had the highest ability to seal the dentin tubules in the root canal.

GH1

Evaluation of penetration ability of different root canal sealers into dentin tubules: an inmithm-
CT study

*Tufenkci P, Celikten B, Orhan K

Departmens of 'Endodontis, 2DentoMaxillofacial Radiology, Ankara Universiacuty of Dentistry,
Ankara, Turkey

Aim We compared the penetration ability of different root canal sealers into dentirialles
(EndoSequence BC Sealer, Smartpaste bio, ActivV GP and AH Plus) usi@g micro

Methodology In total, 40 freshly extracted human singt@ot maxillary premolars without caries,

root resorption, or fractures were used. Specimens instrumented wittEh@oSequence NiTi rotary
instrument were assigned randomly into four groups (n = 10 each). In each group, root canals were
filled with singlecone guttapercha and one of the tested sealers. Each specimen was then scanned
using micreCT at a voxel resolaim of 1.72 pm. Proportions of sections with open/closed dentin
tubules and sealer penetration into the dentin tubules in cresstional images were calculated in

the apical, middle, and coronal thirds. Differences according to root canal sealers waratedal
statistically using the Krusk#allis test and the ManVhitney Utest at a significance level of 5%.
ResultsThe analysis showed higher penetration values in the apical and middle third with a
significant difference among EndoSequence BC Sealari@ste bio, ActiV GP, and AH Plus (p <
0.05). ActiV GP also showed statistically higher values than the other sealers in the apical third (p <
0.05) but no significant difference was found in coronal third among the sealers tested (p > 0.05).
Conclusims All root canal sealers tested a significant amount of penetration. However, the ActiV GP
showed the highest ability of penetration into the dentin tubules.



GHZ2

Diagnostic value of Corigeam Computed Tomography for the detection of vertical root frasun
endodontically treated teeth. An in vitro study.

*Armata Q. 2 O {Rkefkbwska E

Department of Consevative Dentistry, Medicalvdrsity of Lodz, Lodz, Poland

Aim Evaluation of the effectiveness of digital radiography (DR) and-beam computed

tomography (CBCT) in imaging of vertical root fractures in root filled teeth.

Methodology The root canals of 48 cattle lateral incisors were used in the study. Teeth were
prepared and randomly divided into four groups: two experimental A and B in whichaledbt
fractures were artificially created and two intact groups C and D as controls. One experimental and
one control group were filled with guttpercha cones by lateral condensation method. All teeth

were subjected to DR with the use of Kodaka)X system and CBCT with CS 9300 CBCT machine. The
images were evaluated by two observers. Statistical analyses of each imaging technique with or
without root canal filling were calculated at the significance level p=0,05. Statistical program SPSS
22.

ResultsThere was an improvement in the detection of artificially created vertical root fractures in
nonfilled and root filled teeth using CBCT compared with digital radiographs. In nonfilled teeth
fracture lines were observed significantly higher (p<0,05) in Cig@iTin digital radiographs (91,65%

vs 33,3%). Vertical root fractures in filled teeth were visible significantly higher (p<0,05) in CBCT
scans than in digital radiographs (79,15% vs 29,15%). There was no statistically significant difference
in detection ofVRF in the presence of gupeercha among the CBCT and DR.

ConclusionsThe ConeBeam computed tomography with small field of view and high resolution
ensures higher diagnostic effectiveness in the detection of vertical root fractures in root filled teeth
than digital radiography. The presence of root canal filling did not influence significantly the overall
accuracy of CBCT and DR.

AcknowledgementdJniversity grant number 50@3/2-044-01/502-24-031

GH3

Analysis of the crossections cone beam computedntmgraphy to assess quality of root canal
treatment of permanent teeth and the condition of periapical tissues. Epidemiological studies
*Grochowina A, Pawlicka H, Kercz MM

Department of Conservative Dentistry and Endodontics, Medidaétsity of Lodz, LadPoland

Aim A gquantitative and qualitative analysis of root canal treatment of permanent teeth and the
condition of periapical tissues based on an analysis of CBCT examinations among patients who
reported for the first time to TMK Specialist CentreDahtistry in Lodz,Poland

Methodology 816 CBCT examination wetgosen, which met the criterisxamined paents had all
permanent teeth Field of View in cylindrical shape had hight 8yband diameter 8,5 cm or 14 cm,
resolution of reconstructed imagédmd 0,20r 0,125 voxelsall of the teeth together with bone of
maxilla and mandible should wsible on the panoramic viewZrosssections of the tomography

were assessegktrospectively by 2 observerBanoramic view, axial crosgection and sagittalross
section were evaluated®20527 teeth were assessethe following parameters of quality of theab
canal filling was evaluated:

1.range of the root canal filling to the radiological apex ,according to criteria of De Cleen with own
modification

2.numbe of ommited canals during endodontic treatment

3.condition of periapical tissues endodontically treated teeth and non endodontically treated teeth
were assessed.

Results13,7% of the evaluated teeth were subject to root canal treatment. 53,3% of them wer
filled improperly. Among 2803 teeth endodontically treated ,1907 inadequately filled canals and



1066 omitted canals were found. The proximal vestibular root canal (MV) in tooth 16 and in tooth 46
was the canal lied inadequtely in most caseBhe biggetsnumber of cases of omitted canals
concerned tooth 16 and the proximal vestibdiogual canal (MV2). In 7,1% of evaluated teeth
,periapical tissue inflammation was observed. In total, periapical lesions were found in 1456 teeth,
out of which 58,4% conceed teeth that had been improperly filledThe teeth not endodontically
treated constituted the least numerous group of teeth with lesions (15,9%). 25.7% correctly filled
teeth was diagnosed with periapical lesions

Conclusions'he presence of improperfilled or omitted canals in a tooth treated endodontically
made it possible to observe periapical lesions rtbarincorrectly treated teethThe quality of canal
treatment among examined pateient from Lodz is still unsatisfactory despite the develomhent
modern techniques.

GH4

Outcome assessment of nonsurgical treatment of large periapical lesions

*Scarlatescu SA Dimitriu B!, Didilescu AE

Departmens of *Endodontology?EmbryologyFaculty of Dental Medicine, Carol Davila University of
Medicineand Pharmacy, Bucharest, Romania

Aim To assess the outcome of endodontic treatment in teeth with large periapical chronic lesions,
using radiographic methods and follewp periods of one and two years.

Methodology Thirty-two adult patients (mean age 41.3D 11.2) were recruited for this study.
Thirty-eight teeth with chronic periapical lesions of at least 5 mm diameter and high Periapical Index
(PAI) scores were selected for either primary endodontic treatment or nonsurgical retreatment. All
patients weretreated by the same dentist in a private dental clinic. Root canal preparation was
performed using ProTaper rotary instruments and irrigations with 2.5% NaOCI and 17% EDTA,
followed by calcium hydroxide dressing for at least one week. Lateral compa@a®unsed for root

canal filling in 16 cases, whilst vertical compaction was performed in 22 cases. All teeth were
radiographically assessed before and after treatment, as well as one year later. Nineteen teeth were
also assessed two years after treatmertieTPAl scores were used in order to evaluate the outcome.
Statistical comparisons were done using honparametric tests.

ResultsOverall, the periapical status improved significantly after one year (p < 0.0001, n = 38),
although three cases of failure wereticed. Six teeth were considered healed, and 29 were
assessed with better periapical status. A significant improvement was also recorded in the second
year when comparing with firgtear results (p < 0.0001, n = 19). Six teeth were considered healed,
12 with better periapical status and one case of failure.

Conclusiondespite the positive outcome of nonsurgical treatment of large periapical lesions, most
of the cases were not completely healed, suggesting a need of foloperiod of at least two years.

GHS5

Evaluation of the sensitivity of digital periapical radiographs in detecting external root resorption in
different thirds

*Wichnieski C, Carneiro E, Westphalen VPD, Xavier US, Fariniuk LF, Schroder AGD

Department ofEndodontics, Pontificia UniversiiaCatélica do Parana, Curitiba, Brazil

Aim To measure simulated external root resorption (ERR) using digital radiography (DR).
Methodology The ERR were simulated with different sizes mills with depth of 1.5 mm in 30 lower
premolars. They were divided mtwo groups: the simulated resorption with 2 mm mill (Group 1)

and 3mm mill (Group 2) were made in the three root thirds of all the specimens. The area of the
milling was calculated and used as a parameter. The specimens were fixed in natural jaws and
sulmitted to DR in three angles: ortho, mesial and distorradiais. The images were analyzed and the
highest vertical image measurement was determinate using the Meazure program. Areas were

10



calculated and the 95% confidence interval (95% CIl) test was calculdtegarameters were: G1 =
3,14mm2 and G2= 7,07mm2.

ResultsThe values were underestimated in all groups and subgroups: G1mc 1,2889 (IC 95% 1,2332
1,3447), G1Imm 1,2603 (IC 95% 1,197837), G1ma 1,0681 (IC 95% 1,002340), Gloc 1,2379
(IC 9594,1983- 1,2776), Glom 1,2367 (IC 95% 1,17Z(2965), Gloa 1,0747 (IC 95% 1,0065
1,1429), G1dc 1,3045 (1,2372,3719), G1dm 1,2259 (IC 95% 1,1692826), G1da 1,1069 (IC 95%
1,0357-1,1791), G2mc 2,7869 (IC 95% 2,643P307), G2mm 2,6227 (85% 2,4905 2,7548),
G2ma 2,0043 (IC 95% 1,78642221), G2oc 2,8112 (IC 95% 2,692/247), G2om 2,7846 (IC 95%
2,6551- 2,9140), G20a 2,2224 (IC 95% 2,018@1263), G2dc 2,8531 (IC 95% 2,752,0594), G2dm
2,7551 (IC 95% 2,6002,9070) e G2da,1273 (IC 95% 1,9022,3523).

ConclusionsThe DR did not represent the clinical reality, underestimated all ERR.

GEL6

Accessory mental foramina detection by cone beam ct in indian population: endodontic implications
*Jaju S, Jaju P, Garcha ¥

!Department ofConservative Dentistrynd Endodontics, Rishiraj CollegeDental Sciencesnd

Research Centre, Bhopahepartment ofOral Medicine and Radiology, Rishiraj Colleigeemtal
Sciencesrad Research Centre, Bhop&ublic Health Dentistryjrigad Dental College, Pune, India

Aim The purpose of the present study was to assess the accessory mental foramen uskbgaone
computed tomography (CBCT) images in Indian population.

Methodology A total of 100 patients were enrolled in this retrospee study. The mental and
accessory mental foramina, which show continuity with the mandibular canal, were assessed using
axial and crossectional, 2dimensional CBCT images. The sizes of the mental and accessory mental
foramina were measured and staiistlly analyzed. Also, the distance between the mental and
accessory mental foramina was measured.

ResultsThe accessory mental foramen was observed in 8.4% of patients. There was no significant
difference regarding the sizes of the mental foramen betwaecessory mental foramen presence

and absence. Also, the mean distance between the mental and accessory mental foramina was 5.3
mm .

Conclusions'he accessory mental foramen, which shows continuity with the mandibular canal,
could be observed in 8.4% ofdlsubjects using CBCT.

GH7

Evaluation the Quality of the Root Canal Fillings with Radiographs Taken from Two Directions
Performed by Preclinical Dental Students on mandibular molar teeth

mi RS YA NJ giiaUnad@ | ! R Xy R NIJPHYafdn 14 ESk £ 9 NI dz& Stz H C
!Department ofEndodontics, Stleyman Demirel Universty BaacifilDentistry2Department of
Biostatistics and Medic#éhformatics, Stleyman Demirel Universty Faculty of Medicine, Isparta,
Turkey

Aim To evaluate thejuality of access cavity and root canal filling of extracted human mandibular
molars performed by the third year undergraduate dental students, with radiographs taken from

two directions.

Methodology 79 students received preclinical endodontic training enthe supervision of 4 senior

and 3 PhD stuffs. All teeth were prepared using $tegk technique and lateral condensation.
Preparation steps as access cavity, working length, apical master file and cone, use spreader before
filling were checked. 154 pbsperative periapical radiographs in mesistal (MDD) and buceo

lingual direction (BLD) compromising 77 teeth with 231 canals were investigatedsguahe test

was used for the statistical analysis.
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ResultsAcceptable access cavity rate was 12.7%thadptimal 87%. The radiographic quality was
evaluated by three examiners according to the density and length. Adequate length and density
were found 36% and 44% in two directions of radiographic evaluation, respectively. In MDD, the
adequate length andensity was found 49% and 78% for mdsimcal, 52% and 77% for mesio
lingual, and 65% and 77% for distal canal, respectively. In the BLD, the adequate length and density
were found 52% and 70% for mediaccal, 52% and 62% for meditagual, and 65% and46o for

distal canal, respectively. The difference between the directions were only significant in the
homogeneity evaluation (P<0.005). If the canals evaluated according to both length and
homogeneity, the success rate was 22%. Apical transportation (88%b6)perforation (1%), and

ledge (51%) were found.

ConclusionsT'he technical quality of RCT performed by third year undergraduate dental students
was found to be less than 50% according the radiographs taken in two directions with two
evaluation criteriaof length and homogeneity. However, the results were comparable to the other
studies according to one evaluation criteria or one direction radiographic examination. For having
good clinical outcomes after endodontic therapy, students in the preclinieal &re required to
practice more in endodontics.

GHS8

Root and canal morphology of permanent mandibular molars in a group of Turkish population using
cone beam computed tomography

Celikten B1, Tufenkci'POrhan K, Aksoy U, Kalender A= . I a3y*Asigyglu ©

Department ofEndodonits, Ankara University, Ankafepartment ofDentoMaxillofacial

Radiology, Akara University, AnkardDepartment ofEndodontics, Near East University, Nicosia
Cyprus, Mersin, Turkey

Aim To evaluate the root canabnfiguration of permanent mandibular first and second molars

teeth in a Turkish population using caheam computed tomography (CBCT).

Methodology 257 male and 230 female (age range7IByrs) were enrolled in the study. The CBCT
examinations (Newtom 3@®R Verona, Italy) which were required previously for their investigations
were retrospectively evaluated. Cases where the anatomy was compromised by physiological or
pathological processes and the original root canal morphology was not clear were exdutial

of 805 mandibular molars were included the study. The following observations were recorded
according to other studies: the number of roots and their morphology; the number of canals per
root; the canal configuration; the frequency of distolingt@dts in the mandibular first molars; the
frequency of &haped canals in the mandibular second molars. The root canal configurations were
also classified according to the method of Vertucci. Pearsosdiiaire test were performed among
canal configuraty 8 > AARS& YR 3ISYRSNI 6LIKndnpL ®

ResultsThe majority of mandibular molars (95.5% of first molars, 95.7% of second molars) had two
separate roots; however, three roots were identified 3.64% and 0.47% in first molars and second
molars respectively.-€hapedroots occurred respectively 0.52%, 1.9% of first molars and second
molars. In the mandibular second molars, most distal roots had a simple type | configuration,
whereas mesial roots had more complex canal systems (Type I, Il, lll and IV configuration). No
a0l GAaGAOFE AAIYATAOFIY(H RAFFSNBYOS 4l a F2dzyR
ConclusionsT'he root number and morphology of 805 Turkish mandibular molars were examined
using CBCT. There was a low prevalence of ttoeted mandibular molars in this Turkish

population. CBCT scanning provides supplemental information. Morphological variations in the root
canal system were found to be common in our study group. CBCT can be powerful tool for
examination of this zone with capable of making measurements and @@sentations of the

region with less ionizing radiation.

GR9
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Importance of differential diagnosis of infections of odontogenic origin and unilateral maxillary
sinusitis with cone beam computed tomography (CBCT ): a case report

*Neirynck M

Department ofEndodontology, ent University, Ghent, Belgium

Aim To discuss the use of cotseam computed tomography (CBCT) in the diagnosis of a unilateral
recurrent maxillary sinusitis of odontogenic origin. The differential diagnosis is to be made between
an infection of rhinogenous origin or odontogenic origin.

Introduction Maxillary sinusitis of odontogenic origin is a weaibwn condition in both the dental

and otolaryngology communities. Higlsolution CT scans and CBCT can assist in identifying or
excluding dental disease. Sometimes dental treatment alone iquate to resolve the odontogenic
siunusitis and sometimes concomitant or subsequent functional endodscopic sinus surgery or
CaldwellLuc operation is required. (B3-40% of chronic maxillary sinusitis cases contributes to
dental cause. (Zyhe accurate dignosis of odontogenic maxillary sinusitis (OMS) is particularly
important, because its path ophysiology, microbiology and treatment differ from those of other
forms of maxillary sinusitis. Recognition of OMS is important because failure to address thie den
pathology will result in failure of medical and surgical therapies and persistence of symptoms.
Radiologic imaging can provide useful adjunct information in the diagnosis of sinusitis and
particularly whether an odontogenic source may be responsibléi® infection. (1Negative dental
evaluations do not definitively rule out a dental cause of sinusitis, particularly in the patient with
recalcitrant chronic rhinosinusitis. (1)

Case presentatiotdistory: Healthy 6§earold woman suffering from recurr sinusitis for about

two years.The patient visited an ENT doctor multiple timdsr rinsing the sinusand an oral

surgeon. Bacterialogical culture of the sinus fluid by the ENT doctor indicates odontogenic origin.
The ENT doctor referred to the désitfor further treatment, namely RCT of Zhe patient wanted

a second opinion and visited an oral surgeon. A¢ih was ordered by the oral surgeon. The
expectation was oroantral communicatioRoth doctors and the general dentist concluded necessity
of a RCT of tooth 2Referral to the office for NSRCT of tooth €finical examination indicated no
problem in the dentition of Q2. Cold and heat test were not aberrant, neither was there tenderness
to percussion or palpation. Periodontal probing was naknthere was no peapical radiolucency
detected on perapical radiographDiagnosis (both 23 and 27): normal pulpormal apical tissues.
Root canal treatment was not indicated. Referral for CBCT for further examin@tiaital findings
CBCTuUnilateral maxillary sinusitis left with fluids in sinus Cyikie injury locus 25 with opening to

the maxillary sinus Continuous periodontal ligament around element 27 Element 23 also seems
normal

DiscussiorUnilateral paranasal sinusitis is characterized byiaus primarily singlsided sinus

lesions on imaging and chronic or recurrent symptoms of nasal congestion, buccal pain and
ipsilateral postnasal drip. Most dentists face difficulty evaluating odontogenic infection involvement
in sinusitis. Odontogenic axillary sinusitis can be treated cooperatively by both dental and
otorhinolaryngological specialist. (Reriapical radiography is commonly utilized as the principal
objective tool for assessing the outcome of treatment. CBCT has the potential to prooide

accurate information about the presence/absence of periapical lesions. In this case CBCT was able to
identify the exact origin and position of the defect, whereas periapical radiography was not. The
lesion was limited only to the sinus floor. Thereswa direct correlation with the tooth. Maxillary
sinusitis can be a complication of exadi@, as seen in this case. (ahbaziaetal. (2015)
demonstrated in a study that periapical radiographs are not adequate in observing the anatomical
relationshipbetween maxillary molars and the sinus floor. When comparing results of CBCT and PA
radiography, it seems that PA images cannot provide the clinician with sufficient information
regarding anatomical relationship and pathologiy around the maxillary postiedh. (6)
TreatmentSurgery by an oral surgeon to remove the cybkie lesion in the sinus floor.

Key learning points
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PA radiography is not always able to visualize pathology in the maxillary molar area
CBCT imaging may be used for visualizatianafomy and diagnosis of pathology in
the posterior maxilla

1 Small field of view CBCT (where possible) is an effective diagnostic fiteverelodontic
related problems

= =

GE0

Can you beleive your eyes?

*Ruano Gomez J

Master De Endodoncia Avanzadgacultad De Odontologia, Universidad Europea De Madrid, Alcala
De Henares, Spain

Aim With this research project we intend to implement a verification system failures in digital
radiographs, whose malicious modification may be imperceptible. This ibéeprof accuracy in
controlling them, and that has not developed any reliable system to avoid such manipulations.
Methodology 250 Digital intraoral radiography images manipulated and original were shown to
dentists whose professional experience ranges fébta 20 years, which should indicate the original
radiograph was considered, using the methodology of Visser and Kriiger.

ResultsA high percentage of modified original radiographs wenasaered not depending on fault
detection years of professional exfience nor the different clinical pcdice thereof.The validation
system is in test phase to be implemented in the dental clinic.

Conclusions

- It is necessary to establish a system of detection / validation of radiographic images.

- Malicious changes idigital radiographs may go unnoticed even experienced dentists.

- Professionals should know the legal consequences of these changes.

Irrigants/disinfection: Antimicrobial activity

GR1

Comparative evaluation of microbial reduction in root canals instrue@mith reciprocating and
rotary systems

Oliveira BP. Aguiar CM, *Camara AE Albuquerque MM, Correia ACRBSoares MFI2R
Department of Prosthodontics and Oral and Maxillofacial Surgery, Dentall Sthemartment of
Pharmaceutical Sciences, Schdd?lmarmaceutical Sciences., Federal University of Peunzomb
Recife, Pernambuco, Brazil

Aim This in vitro study aimed to evaluate the efficacy of the disinfection of root canal systems
carried out with ReciprocTM and ProTaper UniversalTM systems usisgdldm hypochlorite

(NaOCl).

Methodology Sixty human singteooted mandibular premolars were infected with Enterococcus
faecalis, Pseudomonas aeruginosa, Staphylococcus aureus and Candida albicans, and then divided
into 6 groups (n = 10): GroupRroTaper UniversalTM + 1% NaOCI; Group 2 (positive control):
ProTaper UniversalTM + saline; Group 3 (negative control without microorganisms): ProTaper
UniversalTM + saline; Group 4: ReciprocTM + 1% NaOCI; Group 5 (positive control): ReciprocTM +
saline; Goup 6 (negative control without microorganisms): ReciprocTM + saline. Samples were
collected before and after the completion of specific treatments, and plated in specific media
cultures. The Fisher exact test was used for the statistical analysisevédifes in terms of presence

or absence of microbial growth among groups.

ResultsFor all tested pathogens, significant differences (p < 0.001) were verified between the
instrumentation systems used. ProTaper UniversalTM associated with 1% NaOCI completely
eliminated all microorganisms. Microbial growth, however, was observed when ReciprocTM was
used associated with 1% NaOCI
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Conclusion®ccording to the protocol executed for this study, the ReciprocTM system associated
with 1% NaOCI was not able to elimieatompletely E. faecalis, P. aeruginosa, S. aureus and C.
albicans from the root canal systems.

GR2

Antibacterial Efficacy of 5% Ethanolic Extract of Propolis (EEP) Solution against Enterococcus Faecalis
*Djauharie NK, Kamizar KZ, Kemala NI

Conservativ®entistry, University of Indonesia, Jakarta, Indonesia

Aim The purpose of this study is to investigate the comparison of the antibacterial efficacy 5% EEP
solution and 2% chlorhexidine solution against E. faecalis. 2% chlorhexidine is proven to beeeffecti
against Enterococcus faecalis (E. faecalis), however chlorhexidine is known to be toxic against
several particular cells. Propolis is a Aoric natural resinous substance. Furthermore, 5% Ethanolic
Extract of Propolis (EEP) solution is proven to fectfe against E. Faecalis.

Methodology 24 tubes were divided into 4 groups. On group 1 and 2, the tubes were filled with 1 ml
of BHI suspension inoculated by E. faecalis and added 1 ml of the tested solutions. On group 3 and 4,
the tubes were filled witt2 ml of BHI suspension, with and without E. faecalis, as control groups. All
tubes were then incubated at 37°C for 24 hours. The value of optical density (OD) was measured
using Elisa reader. The data were analyzed statistically usingarametric Krus&l-Wallis test and
Mann-Whitney test.

Results5% EEP solution has the same antibacterial efficacy as 2% chlorhexidine against E. faecalis.
Conclusion®Antibacterial efficacy 5% EEP solusion is statistically equal to that of 2% chlorhexidine
solution in elminating E. faecalis

AcknowledgementsNilakesuma Djeharie, Kamizar, Nindhita Kemalepartement of Conservative
Dentistry, Faculty of Dentistry, University of Indonesia, Jakarta, Indonesia

GR3

Effect of different endodontic irrigants on biofilm materd bacteria

*Tawakoli PT, Ragnarsson KT, Zehnder M

Clinic for Preventive Dentistry, Periodontology and Cariology, Uibiw2usich, Zurich, Switzerland

Aim Endodontists prefer sodium hypochlorite (NaOCI) solutions over other strong disinfectants such
aschlorhexidine (CHX) because NaOCI dissolves necrotic tissue. Research has shown that NaOClI
solutions are also more effective than CHX counterparts in eradicating biofilm, yet this effect is not
completely understood. Here we investigated the effect of Ba@n the biofilm matrix and on the
physical presence of bacteria therein.

Methodology Threespecies biofilms (Streptococcus mutans UAB 159, Streptococcus oralis SK 248
(OMZ 60) and Actinomyces naeslundi OMZ 745) were grown anaerobically on hydroxydipegite

for seven days at 37°C. Specimens were then exposed for 1 min to 5% sodium hypochorite (NaOCI),
2% chlorhexidine (CHX) or 0.9% saline (NaCl), as the control treatment (n = 6). Matrix and bacterial
cell volumes were determined using combined Concaliave/Syto 59staining and confocal laser
scanning microscopy. Volumes of each scanned area (triplicates/sample) were calculated using
Imaris software. Data were compared between groups usingveene ANOVA/ Tukey HSD, alpha =
0.05. They are presented asans + standard deviation.

ResultsThe matrix volume of the CHX group did not differ significantly (P > 0.05) from matrix volume
of the saline control treatment, while bacteria volume was significantly reduced (CHX matrix: 3.3 +
1.1 x 163 mm3, bacteria ® = 1.0 x 1688 mm3; NaCl matrix 4.0 + 1.1 x-30nm3, bacteria 11.6 £ 3.0

x 103 mm3). NaOCl treated specimens showed significantly lower matrix volume (0.09 + 038 x 10
mm3) and bacteria volume compared to the CHX and NaCl group (0.005 + 0.086n08B) lower

voxel intensity set at 5).
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Conclusionssodium hypochlorite shows not only a unique tissligsolving effect, it also reveals
significant matrix dissolving properties and lyses bacterial cells. This may explain why NaOCI
solutions have a unique pential in biofilm treatment amongst endodontic irrigants.

GR4

Evaluation of antifungal efficacy of Qmix as a final irrigantnasitro study
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Aim To evaluate and compare the antifungal efficacy of Qmix, 5.25% NaOCI, 2% CHX, and 17% EDTA
as a final rinse against C.albicans.

Methodology Ninety singlerooted teeth were randomly divided into 4 experimental groups (n:20

per group) and 1 positive (n:5) and 1 negative control (n:5) groups. Following root canal preparation,
teeth were inoculated with C.albicans (ATCC 10231) and incubat&@ h. Teeth were irrigated

with one of the following as the final irrigant: (1) 5.25% NaOCI, (2) 2% CHX, (3) Qmix, (4) 17% EDTA.
Aliquots from the samples were plated on 4% Sabouraud agar, and goloning units were

counted.

ResultsQmix, 5.25% NaO&hd 2% CHX were equally effective (P> 0.05) and significantly superior to
17% EDTA in eradicating C.albicans (P<0.05).

Conclusion®mix proved to be effective against C.albicans when used as a final rinse.

GE5

Antifungal effect of human beta defensBagainst C. albicans biofilms maturation

*Lim 9V, Ahn KB Yoo YiJHan SH Chang SWWKum KY

Department of Conservative Dentistry, Seoul Nationaldssity Dental HospitatDepartment of
Oral Microbiology and Immunology, Seoul National UsiteSchool of Dentistr§Department of
Conservative Dentistry, Kyung Hee University, SRepLibliof Korea

Aim To evaluate the antifungal efficacy of humawdfensin3 (HBD3) peptide on C. albicans

biofilms maturation.

Methodology C. albicans wereuttured in a Yeast Malt broth. The samples were treated with 100
pg/mL HBD3 solution. Standardized inoculum of the strain was incubated in aqueous HBD3 solution
for 6h. Volumes of 0.1 pL of the test suspension were cultured directly on YM agar and incabate
37°C. The plates were inspected for growth at 24h and the colonies were counted. In addition, the
samples were treated with saline (control), 50 ug/mL HBD3 solution, saturated calcium hydroxide
(CH) and 0.2% Chlorhexidine (CHX) solution. After inicubfatr 24 hours, a crystal violet assay was
used to analyze the biofilm formation. Bacterial growth was assessed by spectrophothometric
analysis of optical density (OD). Statistical analysis was performed with Stedshaind a post hoc

test.

ResultsC albicans strains with HBD3 solution was killed 99.9% of the cédomyng units. Three
medication groups showed a significant reduction of OD within the biofilms compared with the
control group (P < .05). The HBD3 group was associated with significent®D values than CHX,

CH or saline groups (P < .05). The CH and CHX groups showed higher levels of bactericidal activity
than saline (P < .05), and there was no significant difference between the 2 groups (P > .05).
ConclusionsThe HBD3 peptide exhibdanore antifungal activity against biofilms maturation of C.
albicans in vitro than either CHX or CH.
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In-vitro comparison of the effect of some antimicrobial agents against a group of oral pathogens.
*Gonzalez Nieto A, Prieto GonzaleaMartinez Pinar A, Rubio Flores3arcia Barbero E, Sawas
Jiménez M

Méaster Endodoncia, Universidad Complutense de Madrid, Madrid, Spain

Aim Comparing the effectiveness of the triantibiotic paste components, amoxicilin and clavulanic
acid againsFusobacterium nucleatum, Actinomyces naeslundii y Enterococcus faecalis.
Methodology The minimum inhibitory concentration of minocycline, metronidazole, ciprofloxacin,
amoxicilin and clavulanic acid was determined by a microdilution test in Mueller Higam as
required by EUCAST regulati®ubsequently, antibiotic combinations were completed with a
concentration gradient to determine synergistic,citile or antagonistic effeciThe results were
determined by the analysis of the optical density of Hwavls.

ResultsFor Fusobacterium nucleatum, there were no differences between amoxicilin, metronidazole
and minocycline; however ciproflaxin showed less effectivene$®r Actinomyces naeslundii,

there were no differences betaen amoxicilin and minocyok; however ciprofloxacin and
metronidazole were less effectivEnterococcus faecalis was more sensitive to ciprofloxawih
resistant to metronidazoleThe three bacterias were resistent to clavulanic acid.

ConclusionsT'he three pathogens are sensititgeamoxicilin and to the components of the

triantibiotic paste, with the exception to metronidazole, which was ineffectigainst Enterococcus
faecalis.The combination of the components of the triantibiotic paste and amoxicilin with clavulanic
acid has aynegic effect in the three case$he triantibiotic paste is more effective against
Fusobacterium nucleatum, while Actinomyces naeslundii y Enterococcus faecalis are more sensitive
to amoxicilin with clavulanic aci&ince there is no formal protocoltablished in order to achieve

the sanitizing of the roetanal, more studies would be required to evaluate the effectiveness of
other antimicrobial agents, such as clorhexidine and sodium hypochlorite, in addition to other
studies to evaluate the bacteriaksociation in biofilm.

GE8

Flattened root canal decontamination by three different mechanized systems associated to passive
ultrasonic irrigation

*Andrade FB, Vasconcelos LRSM, Midena RZ, Minotti PG, Pereira TC, Vivan RR, Duarte MAH
Department ofEndoantics, Bauru School of Dentistkyniversity of Sdo Réo, BauruSP, Brazil

Aim The main of this work was to evaluate the flattened root canal decontamination after
instrumentation with the systems ProTaper, BioRace and Reciproc associated outigonic
agitation (US) of saline solution as irrigant.

SummaryThe main of this work was to evaluate the flattened root canal decontamination after
instrumentation with the systems ProTaper, BioRace and Reciproc associated or not to ultrasonic
agitation(US)of saline solution as irriganEighty four human recently extracted mandibular incisors
were selected. The teeth had a single but flattened root canal. Teeth were cleaned, sterilized and
submitted to a new standardized contamination protocol witle tieference strain Enterococcus
faecalis. The teeth were divided into six groups: &b Taper, GProTaper with US, GBioRace,

G4 BioRace with US, GBeciproc e G&Reciproc with US. The instrumentation techniques followed
0§KS 02 aidzy S NA M PoNiive@nirasSof/cBritatikafion and negative controls were
done. After biomechanical preparation of root canal, microbiological samples were performed with
sterilized paper points, which were diluted in brain heart infusion (BHI) broth and spreBHIcagar
for colonies forming units (CFU/mL) counting after 48 hours. Kruskal Wallis followed by Dunn

17



statistical tests were performeewith a 5% significance lev@roups that utilized the ultrassonic
agitation were more efficient than conventional irrtgan, even so the saline solution was used as
irrigant. The ProTaper system showed the best antimicrobial result than other systems. Reciproc
with PUI could not reduce the same number of colonies when comparing to ProTaper without US.
The Biorace system Hahe grater baterial reducing when using UBhe association of passive
ultrasonic irrigation with the NiTi mechanized systems promoted better decontamination of
flattened root canals. The ProTaper system showed more efficacy to reduce the CFU/mL than
Reciproc and BioRace systems in this model.

GR9

Antibacterial effect of chitosan gblased silver nanoparticles as an intracanal medicament
AkyuzEkim SN, *Erdemir A, Kaya OE Ciftci H, Celik B

Department of Endodontic§azi University, AnkaraDepartment of Endodontics, Kirikkale
University, Kirikkale’Department of Chemistry and Chemical Processing Technologies, &irikkal
University, Kirikkale, Turkey

Aim To evaluate the antibacterial activity of 1% chlorhexidingX{gel, calcium hydroxide (Ca(OH)2)
paste, 2% chitosan gbhsed silver nanoparticles (AgNPs) as an intracanal medicaments on E.
faecalis.

Methodology Forty six extracted human maxillary central incisors were used in this study. The teeth
were decoronatedand the root canals were prepared by using ProTaper instruments to size F4.

Atfter sterilization procedures, three root canals were divided as negative control and the other root
canals were incubated with E. faecalis (ATCC 29212) for 1 week. Microljtg¢sarare obtained

using paper points before intracanal medication and colony forming units were counted. The three
root canals were reserved as positive control. Forty root canals were divided into four groups
according to the intracanal medicament usesifallows; Group 1: 1% CHX gel; Group 2: Ca(OH)2;
Group 3: 2% Chitosan gel with 23 ppm AgNPs, Group 4: 2% Chitosan gel with 47 ppm AgNPs. After 7
days, intracanal medications were removed using distilled water. The paper points were used to
obtain microbid samples and the colony forming units were counted again. After intracanal
medication, the percentage reduction in colony counts (PRCC) was determined. The data were
statistically analyzed using oweay analysis of variance and Tukey (HSD) post hoc test.

ResultsThe highest PRCC was obtained with Chitosan gel with 47 ppm AgNPs (83.7%) and the lowest
PRCC was obtained with Ca(OH)2 (74.2%). There were no significant differences among the all
intracanal medications.

Conclusionghitosan gebased AgNPs showelde most favorable results and may have potential as

an intracanal medicament.

GE30

Effect of Laser Activated Irrigation on biofilms in artificial root canals.

Coenye 1, *De Meyer S, Meire M2, De Moor R

!Laboratory & Pharmaceutical MicrobiologyDepartment ofRestorative Dentistry and
Endodontology, Ghent University, Ghent, Belgium

Aim To evaluate the antimicrobial effect of lasgetivated irrigation (LAI) on biofilms in simulated

root canals.

Methodology A duatspecies biofilm of Enterococcus faecalis and Streptococcus mutans was grown

in a resin root canal model. The simulated root canals were incubated for 48 hours and subjected to

the following treatments: syringe irrigation (Sl) with 27G needle at 1fram working length (3 ml

with steady flow rate of 0.3 ml per second ), ultrasonically activated irrigation with a #20 Irrisafe

6! 1 L0 F2NJwn aSO2yRaz [!L F2NJ un aSO2yR&A& O69N)Y, ! L
pulse length) with 20 or 40 dnpulses. The fiber tip was held at the canal entrance or 6 mm from the
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working length. Both sterile saline and NaOCI 2.5% were used as the irrigant in all irrigation
protocols. The number of CFU per resin block was determined by plate counting and edmpar
across groups using Anova (P set at 0.05).

ResultsUsing saline as the irrigant, significant reductions (P < 0.05) in viable counts were observed
for UAI (0.52 log10 reduction) and for all LAl groups (> 1 log10 reduction), but not for SI (< 0.25 log10
reduction). LAl reductions were significantly higher than those of UAI (P = 0.01). With NaOCI as the
irrigant, significant reductions in viable counts were observed for all treatment groups (> 2.9 log10
reductions).

Conclusiond. Al removed more biofilm thadAl when using saline as the irrigant. When using

NaOCl, greater bacterial reductions were observed and no significant differences between all
treatment groups.

GE1

Photodynamic effect of curcumin and 450 nm laser against Enterococcus faecalis
Polenik P*Netolicky J

Department of Stomatology, Charles Universitigsed, Czech Republic

Aim The aim of this in vitro study is to test the nanoparticles loaded with the photosensitizer
curcumin and laser light (450 nm) against planktonic and biofilm formiteré&coccus faecalis (E.f.).
Methodology Suspension of E. faecalis was incubated with chitosan nanoparticles loaded with
curcumin for 30 minutes and injected to the glass capillaries with diameter of 0.4 mm.
Subsequently suspension was exposed to blyla it 450 nm by 200 um fiber for 10 minutes.
Moreover, experimentally infected root canals of human extracted teeth was treated with the same
type of photodynamic therapy. Antibacterial activity was monitored by cultivation. Colony forming
units per mililiter counts were evaluated and compared treated groups with control untreated
suspensions of E.faecalis. The data were submitted to ANOVA test at a level of significance of 5%.
Resultsln planktonic just as biofilm form of E.faecalis, curcumin antivity showed no significant
bacterial reduction in comparison with control E.faecalis suspension. After irradiation by laser,
curcumin as sensitizer was effective and significant bacterial reduction (p<0,05) was observed in
comparison with control groups well as with curcumin assay only.

ConclusionsThe utilization of chitosan nanoparticles loaded with curcumin and irradiated by 450 nm
laser may be a promising alternative in antimicrobial endodontic treatment. Next study will be
directed to the antimioobial activities of used nanopatrticles inside dentinal tubules.
AcknowledgementsThis project was supported by grant No. NT/1333df Czech Ministry of Health

Irrigants/disinfection: Canal cleaning

GE32

The effect of grape seed extract irrigation sadatiof smear layer cleanse of apical third root canal
wall.

Angellina AN, *Margono A, Suprastiwi E

Department ofConservativ®entistry, Faculty of Dentistry Universitindonesia, Jakarta, Indonesia

Aim Grape seed extract (GSE) consisting ef8% proanhocyanidin, is a cross linking agent. The

aim of this study to investigated the ability of GSE irigation solution to clean smear layer on apical

third of root canal wall.

Methodology Fifty extracted incisors teeth were divided into 5 groups. Grup 1 usaddest

irigation solution, group 2 used 3.25% GSE, group 3 used 6.5% GSE, group 4 used 13% GSE and
group 5 used 17% EDTA. The cleanliness of smear layer were evaluated by SEM and scored. The data
were analyzed using Kolmogor&wmirnov test of SPSS 17.

Results Score 0 maximum in group GSE 13% (40%), score 1 maximum in group GSE 6.5% and EDTA
17% (70%), score 2 maximum in group aquadest (80%).
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ConclusionsGrape seed extract solution has a potential to remove smear layer on apical third of
root canal wall.

GB3

Effectiveness of Photelmduced Photoacoustic Streaming Technique with NaOCI Alone or
Combination with 17% EDTA on Smear Layer Removal in Middle and Apical Thirds

*Arslan H, Akcay M, Ayranci LB Capar IB, Gok T, Saygili &

Department ofEndodontics, Ataturk Universitigrzurum?2Department ofPedodontics, Izmir Katip
Celebi University, 1zmi#,Department ofPedodontics, Ataturk University, Erzurum, Turkey

Aim To investigate the effectiveness of photorduced photoacoustic streaming B8) technique

with 2.5% NaOCI alone and in combination with 17% EDTA on removal of the smear layer in the
middle and apical thirds of the root canal as compared to passive ultrasonic irrigation (PUI), again
using 2.5% NaOCI and with and without 17% EDTA.

MethodologyA total of 48 extracted human upper central incisor teeth were instrumented up to a

size of 0.40 mm, and randomly divided into four groups. A cleseblsystem was created, and the
specimens were irrigated, as follows: (a) PUI with 5 mL of R&CI for 60 s; (b) PUI with 2.5 mL of
17% EDTA and 2.5 mL of 2.5% NaOCI each for 30 s; (c) PIPS with 5 mL of 2.5% NaOCI for 60 s; (d) PIPS
with 2.5 mL of 17% EDTA and 2.5 mL of 2.5% NaOCI each for 30 s. In the PUI groups, the
ultrasonically activated filevas inserted 1 mm short of the working length, but in the PIPS groups

the fiber tip applied into the pulp chamber. Specimens were examined under a scanning electron
microscope and the data were analyzed with Krusdkallis and ManAVhitney U tests with

Banferroni correction at the 95% confidence level (P =.018).

ResultsPIPS in the pulp chamber with the combination of 17% EDTA and 2.5% NaOCI removed more
smear layer than the other groups (P < .018).

ConclusionsThe invitro recording suggests that PIPShe pulp chamber with the combination of

2.5% NaOCI and 17% EDTA better removes smear layer from the middle and apical thirds of the root
canals than PIPS applied similarly but without EDTA or PUI with the same NaOCl and EDTA
combinations using an ultrasially activated file inserted 1 mm short of the working length.

GB4

Canal and Isthmus debridement efficacy using Laser Activated Irrigation
*Passalidou S, Meire M, Calberson F, De Moor RJG

Department of Restorative Dentistry, University of Gh@tignt, Belgium

Aim To compare in vitro the canal and isthmus debridement efficacy of syringe irrigation, manual
dynamic irrigation (MDI), passive ultrasonic irrigation (PUl) and-t@rated irrigation (LAI) with
Er:YAG laser with two different tip dneters (400 and 600 pm).

Methodology Fifty extracted human mandibular molars with an isthmus in the mesial root, verified

by Cone Beam Computed Tomography, were selected. Each tooth was embedded in resin and
sectioned axially at 2, 4 and 6 mm from the ap&he tooth was reassembled with 2 guide pins and

2 metal bolts. The mesial canals were chemomechanically prepared up to a Protaper F2 file. Teeth
were then randomly assigned to one of five activation groups (n=10) Group 1: conventional needle
irrigation,4ml of 2,5 % NaOCI using a 27G endodontic needle (Monoject, Sherwood Medical) with a
flow rate of 0,3 ml/sec. Group 2: MDI, 100 pyshil strokes with guttgperca cone in 60 s. Group 3:

PUI, with a size 20 Irrisafe (Satelec Acteon group, Merignac, Ffan8ej 20 s. Group 4: LAl with
Hdpnn yY 9ONJY,!D fFaASNJ 6! ¢ CARStA&AXE C2i2y Il 3 [ 2dz
(Xpulse 400/14,Fotona) set at 20 mJ at 20 Hz, in the canal entrance for 3 x 20 s. Group 5: the same
f I & SNJ ¢ A { frheld it therpulpchamBei for 3 x 20 s. Images of each section were taken
after instrumentation and after final irrigation. Using imaging software, a cleanliness percentage was
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calculated for each canal and isthmus. The difference in cleanliness wiaticsilly analyzed using
ANOVA (p< 0,05).

ResultsLAl and PUI were more effective in removing debris from the isthmus of mesial canal of
mandibular molars. There was a statistically significant difference in isthmus cleanliness between the
MDI and both lasr groups, but there was no significant difference with the PUI group.

ConclusionsT'he laser groups and PUI yielded significantly higher isthmus cleanliness scores than
MDI.

GB5

The efficacy of photodynamic therapy and sodium hypochlorite in root casiafection by a single
file instrumentation technique

Oliveira BP, *Aguiar CM, Camara AE Albuquerque MM, Correia ACRBSoaes MFLR
Department of Prosthodontics and Oral and Mafdtial Surgery, Dental Schodepartment of
Pharmaceutical Sciences, School of Pharmaceutical Sci#epartment of Prosthodontics and Oral
and Maxilofacial Surgery, Dental SchpBkderal University of Pernambuco, Recife, Brazil

Aim The aim of this in vitro study was to evaluéite efficacy of photodynamic therapy (PDT) and
sodium hypochlorite (NaOCI) in root canal disinfection by a sfilglanstrumentation technique.
Methodology Seventy human singie®oted mandibular premolars were infected with Enterococcus
faecalis, Pseudoonas aeruginosa, Staphylococcus aureus and Candida albicans, and divided into
seven groups (n = 10) according to the protocol of disinfection used. Group 1: 1% NaOCI; Group 2:
5.25% NaOCI; Group 3: saline + PDT; Group 4: 1% NaOCI + PDT; Group 5: 526RMNg@Toup

6: positive control; Group 7:negative control. For PDT, methylene blue (15 pg/mL) remained in the
root canal for two minutes, followed by irradiation with diode Laser. Samples were collected before
and after instrumentation and plated in sgiic media cultures, to assess the presence or absence of
microbial growth and determine the average reduction of viable microorganisms. For statistical
FylLfearas CAaKSNRa SEIFOG GSaid FyR (KS fA1StAK22F
5%.

Results5.25% NaOCI + PDT resulted in the highest number of specimens with no microbial growth.
Also, 1% NaOCI and 1% NaOCI + PDT exhibited similar antimicrobial effects. Saline + PDT was not
able to eliminate all microorganisms completely. Theres wtatistical significant differences

between the groups and the microorganisms.

Conclusions'he association of 5.25% NaOCI with PDT was the most effective treatment against
microorganisms from endodontic infection in root canals instrumented singlefile

instrumentation technique. This result shows that PDT can be useful to improve the root canal
disinfection.

GE36

Effect of apical taper and irrigation needle insertion depth on apical irrigant pressureivo root
canal model

*Snjaric O, Braut A, Vidas 3, Carija 2, Brekalo Prso') Persic Bukmir RLajnert \?

Department of Restorative Dentistry and Endodontics, Medical Faculty of Rijekd, $deatistry,
2Department of Fluid Mechanics and Computational Engineering, Techamty of Rijeka,
*Department of Prosthodontics, Medical Faculty of Rijeka, School of Dentistry, Rijeka, Croatia

Aim To examine the effect of apical taper enlargement and irrigation needle insertion depth on
apical irrigant pressure development.

Methodology Human maxillary canine root canal was cleaned and shaped with rotary files up to size
40, taper 0.04, patency size 10 at determined working length (WL). Apical foramen of the root canal
was sealed up to closed system connected with digital manomBt&9100HA, Omega

Engineering, USA) mounted onto device that enabled precise repositioning of the experimental
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model elements. Notched opeend 27G irrigation needle (Appliac; Vista Dental Products, USA)

was inserted 2 and 4 mm shorter than the workingdth. Measurement of apical irrigant pressure
(N=20) was performed respectively for each needle position at clinically realistic constant flow rate
(0.1 ml/s) of 3% sodiurhypochlorite delivered by Precision Syringe Pump (Aladdin, World Precision
Instrumerts, USA). Further root canal enlargement was processed to tapers 0.06, 0.08 and 0.10,
maintaining size and patency, and apical irrigant pressure of described irrigation protocols (needle
insertions and flow rate) was measured for each taper and needl¢iggosANOVA method was

used for statistical analysis of results.

ResultsPotential statistically significant difference was analysed using two covariates: taper and
needle insertion depth. The results ranged from the 20.50+1.47 mmHg (taper 0.04, needie 2 m
shorter of WL) to 03.90+0.94 (taper 0.10, needle 4 mm shorter of WL). Analysis based on the results
of this study, show that both the increase of taper and needle distance from WL decrease apical
irrigant pressure at constant flow rate, where needle iig® depth and taper were equally

statistically significant (p<0.05) at 95% level of confidence.

ConclusionsThe increase of taper decreases apical irrigant pressure at constant needle position and
flow rate. The increase of irrigation needle insertiorptiedevelops increase of apical pressure at
constant taper and irrigant flow rate.

GE7

Microscopical study of the influence of smear layer removal and the irrigants perfusion intro the
root canals.

Zarzosa Lopez JI

Catholic University of Valencia, Sdcente martyr, Valencia, Spain, Spain

Aim Evaluate the smear layer removal allowing the colorant difussion to determinate the different
irigant penetration power.

SummaryWe choose one hundred and thirty teeth recently extracted that never showed aonglapi
curve. These were sectioned by the cementoenamel junction limit in order to avoid the entry of
obstacles to the root canal. The sample (n) was divided in 5 groups: Chlorhexidine 0,12% + EDTA
(ethylenediaminetetraacetic acid) 17% (n1=30). Chlorhexidjh2% + Citric Acid 50% (n2=30).
Sodium hypochlorite 5,25% + EDTA (ethylenediaminetetraacetic acid)17% (n3=30). Sodium
hypochlorite + Citric Acid 50% (n4=30). Control group (n5=10) with saline solution. Samples were
instrumented with Hedstroéem files stabliing the work lenght when the end of the file is seen in the
apex and taking off Imm. The final with was a 30 Hedstréem file. Rhodamine B was infiltrated during
72 hours as staining agent. Samples were cutted into three sections and observed by microscope
Staining areas were measured using AutoCAD® software.

GE8

In vitroperformace of DIAGNOdent pen and periodontal sapphire fiber tip in the detection of
Enterococcus faecalis biofilms in root canals

*GrockCH1 Montagner B, Cappelletti EF, RodriguesIAl, Lussi A, Parolo CCF

Department oENDODONTIA, UNIVERSIDADE FEDERAL DO RIB [BRANL, PORTO ALEGRE,
Brazil 2Department ofRestorative Dentistry, Universitat Bern, PORTO ALEGRE, Switzerland

Aim The aim of this study was to evaluate therformance of the DIAGNOdent pen and a
periodontal sapphire fiber tip on the detection and quantification of E. faecalis in root canals of
bovine teeth artificially infected. The root canal decontamination by using 5.25% sodium
hypochlorite or 2% chlorhedine solutions was also assessed.

Methodology A total of 40 roots from extracted bovine incisors were used. The teeth were divided
into four groups according to the contamination time and to the solution used for irrigating. The
samples were evaluated three depths (3, 8, and 12mm) prior contamination, after contamination
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and after disinfection using DIAGNOdent pen and a periodontal sapphire fiber tip for determining
the fluorescence of the dentine. The roots were immersed in BHI broth and autocldwedt

canals were then contaminated for 7 or 14 days with E. faecalis ATCC 29212. After each period of
contamination, samples were collected and grown in BHI agar to determine the number of colony
forming units. The canals were flushed with the irrigefotss minutes. After neutralization a new
microbial sampling and fluorescence measurements were performed. The results were statistically
analyzed using SPSS 10.0 for Windows and BioEstat 5.0. The level of significance was set at 5%.
ResultsBiofilmsformed after a 7 and I4lays had higher values of fluorescence when compared to
baseline (P <0.05). It was observed that the solutions decreased the fluorescence values of the
samples with no statistically significant difference between them, independitiieoroot third (P>
0.05). For samples in which biofilms of E. faecalis were formed after 14 days, statistically significant
difference between the fluorescence of dentin before contamination, after contamination and after
disinfection was observed, despiof the root third and the irrigant tested. There was a weak
correlation between the fluorescence levels and the microbial load observed by culture method.
Conclusion®©IAGNOdent pen and the periodontal sapphire fiber tip showed potential to detect and
guantify different levels of fluorescence in contaminated bovine root dentin. Irrigants were effective
in reducing the number of CFUs in biofilms of E. faecalis induced during 7 or 14 days.

GBE9

Irrigation dynamics characterization in lateral canals usirytypes of endodontic needles by
computational fluid dynamics analysis

*NasehM !, Mohammadi M, Berastegui E Ballester ME, Casals?J

!Department ofEndodontics, University of BarceleRaculty of Dentistry, Barcela, Spain,
2BiomedicaDiagnostics Institute, National Center for Sensor Research and School of Physics, Dublin
dty University, Dublin, Irelanéyiechanical Engineering Department, Technical University of
Catalonia, Barcelona, Spain

Aim Evaluation of irrigation characterization different angled accessory canals (lateral canals),
utilizing two types of opemended and closeénded endodontic needles in order to realize efficient
root canal cleaning .

Methodology Two Threedimensional models with principal canal, which connddi different

angled lateral canals were designed. In the first model, egreaed needle and in the another clese
ended needle were simulated, using COMSOL Multiphysics software. The parameters of model
geometry were defined as 18mm the root canal lendtfs7mm the orifice diameter and 0.45mm

the apex diameter (6.2% taper). Two types of cylindrical lateral canals with 1mm length, 100um
diameter and different 30°,60°angles, (from vertical axis apex) were simulated which placed in
apical, medial, and corah parts of the principal canal. Cylindrical needles were defined as 25 gauge
with 0.26mm internal diameter placed 1mm shorter than working length. Distilled water have been
introduced in the simulation and average inlet boundary flow rate of irrigatios e 0.33 (ml/s).
Shearrate and field velocity in the models have been calculated using N&vides and Continuity
equations in the COMSOL Software. The average velocity andrsitedinrough a center line of

each lateral canal have been measured émbnstrate the performance of irrigation flow.
ResultsResults demonstrated significant differences of streaming velocity and shear rate
distribution between two types of needles (closedded and operended) which can be affected

the performance of irrigigon flow in lateral canal cleaning. The opended needle presented 10

times higher average velocity and 30 times higher shear rate, inside lateral canals in apical zone of
the root. In addition, significant differences of velocity and shear rate digtobuvere observed
between the two angled accessory canals. The generated average velocity in 30° angled lateral
canals was almost 3 to 5 times (with maximum difference in lateral canals in apical zone) and shear
rate was 3times more than 60° angled latrcanals.
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Conclusion®penended needles demonstrated more efficient irrigation in apical accessory canals
whilst closedended needle demonstrated more efficient irrigation in principle canal. The numerical
result presented less angled lateral canals fitim apex would be more effectively irrigated with

the generated irrigation flow.

GHO

Comparison of passive ultrasonic irrigation, EndoVac and ProUltra PiezoFlow on sealer penetration
in curved roots.

*GuerraCaamano M, MartiBiedma B, CastelBaz P, FeandezPazos G, VareRatifio P

Master of Endodontics, University of Santiago de Compostela, Santiago de Compostela, Spain

Aim Determine which of the studied irrigation systems show the best results of sealer penetration
into dentinal tubules in curverbot canals.

Methodology Sixty singleooted extrated human teeth, with mature aggs and curved roots (30°

58°). Rotary preinstrumentation with Pathfile P1, P2 (Dentsply, Maillefer), and rotary
instrumentation with ProTaper Next X1, X2, X3 (Dentsply |éflei). Canals ere irrigated with

5.25% NaOCT.eeth were randomly divided into four groups (n=15):

Group 1 (control): saline for 1 minute using conventional needle irrigation with needld-Rimbe
(Hawe Neos; Kerr).

Group 2: 17% EDTA followed by 5.2880CI using passive ultrasonic irrigation in both for 30
seconds (Irrisafe; Satelec).

Group 3: 17% EDTA followed by 5.25% NaOCI using EndoVac System (SybronEndo).

Group 4: 17% EDTA followed by 5.25% NaOCI using ProUltra PiezoFlow (Dentsply) as activator
system.

A zinc oxide eugenol sealer, Pulp Canal Sealer (Kerr, SybronEndo), was used in the obturation, with
Themafil F3 (Dentsply, MailleferEach tooth was sliced using a lspeed saw (Isomet 4000),
removing two 2mm sections at 1 mm and 5 mm from thpex. Sections were imaged using a
confocal laser scanning microscope (Leica TCS SP2). Regions where the sealer penetrates into
dentinal tubules were evaluated and measured.

ResultsKruskaiwWallis analysis detected a significant difference in the sealeetpation of the four
groups (P<0.01); the ProUltra PiezoFlow System had more sealer penetration than the other groups,
and had the best results at 5 mm from the apex. Nevertheless, passive ultrasonic irrigation showed
the highest levels of sealer petmation at 1 mm from the apexlo significant differences were

found between the sealer penetration at 1 and 5 mm from the apex in all specimens (P>0.01;
P=0.397).

ConclusiongroUltra PiezoFlow, a continuous ultrasonic activation system, is the best dettiee of
evaluated in this study, according to the measuring of the sealer penetration into the dentinal
tubules in curved roots.

Irrigants/disinfection: Dentine infections

GH1

Microbiological analysis of a pulp of teeth at a chronic generalized periodontitis

Atrushkevitch V2, Tcarev ¥, *Galieva D

Departments ofperiodatology,?Microbyology, Moscow State University of Medicine and dentistry,
Moscow, Russian Federation

Aim To prove necessity of endodontic treatment of teeth in patients with endopesmns and
secondary endodontic involvement.

Methodology Gl, electreodonto-diagnosis, periodontal pocket depth (PD) were used to assess
condition of periodontium and pulp in 70 patients of-28 y.o. Alveolar bone was evaluated using
conebeam computeredomography (CBCT). The main group included 50 teeth with retrograde
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pulpitis in severe generalized periodontitis patients. Control group consisted of 20 teeth in
periodontally healthy patients with pulpitis. PCR was used for microbiological evaluatonteht

of periodontal pocket (PP) and of root canal (RC).

ResultsPeriodontal pathogen detection rate in patients of the main group was as follows: P-i. RC
26.9% and PE6.9; T.f. RE57.7% and PR6.2% ; T.d. R26.9% and PP26.9%A. a. RC
50%, PR 61.5% . P.g. R&3.5% and P$%3.8% . Patients of the control group showed the
following rate of periodontal pathogen detection: P.i. RC and gingival sulcusQ®SJ.f. RC
8.3% and GD%; T.d. RC and ®%.A. a. RG 16.7% and G5%; P.g. RC6.7%. and GS
16.7%.

Conclusiondt was established that microbial composition of content of root canals surrounded by
deep bone defects is identical to microflora of a periodontal pocket. Thus root canahtreafor
secondary endodontic involvement is indispensable before surgery.

Irrigants/disinfection: Irrigant agents

GH2

FTIR analysis of the effects of four irrigation solutions used in different irrigation regimes on dentin
composition

*Tartari T}, Baclmann 2, Zancan RFOda DF, Guimardes BM Duarte MAH, Bramante CM

!Department of Dentistry, Endodontics and Dental Materials, Bauru Dental School, University of Sdo
Paulo, Batu, 2Department of Physics, Faculty of Philosophy, Science and LiteRihe&ao Preto,
University of S&o Paulo, Ribeirdo Preto, Brazil

Aim Determine by Attenuated Total Reflectance of Fourier Transform Infrared Spectroscopy (ATR

FTIR) the changes in dentin composition after treatment with four irrigation solutions used in

different irrigation regimes.

Methodology Twenty dentin fragments from bovine teeth crowns were polished and distributed in

GKS F2ff26Ay3 IANRdzLIA S6YyTpOY DMY HOp: {2RAdzY Ke&LJR
SUKBt SYSRAIFIYAYSGSUGNTI I OSG AP Q0O AR ndd9ph:¢ LIS Nk GUSTH ADDH W
HOpP: blh/f 6pQy b iz SUGARNRBYAO FOAR 019.t3 pQoOT
MNQU® DMI DHI YR Do NBOSAGSR FTAYylIf TFtdaaKa 6A0K
placedinmicrd dzo S& O2y G+t AyAy3 modp Y[ 2F GKS az2fdziazya |
for each minute. Spectra were collected with AHRR before and after each immersion in the

irrigants; for each measurement it was evaluated the amide lll/phosphate. iatialysis of variance

6! bh+! 0 | yR ¢Q2 YSLSIONIR ay2dyf GIAS.E(Sa ohfrndnp0 6 SNB | LILX
intergroup differences.

Resultsintergroup differences were detected after the use of chelating agents in the following order
G2>G1>3=G4 (P<0.01). While HEBP was a weak chelating agent that caused little changes in dentin,

AP was a strong chelator that caused more modifications in dentin surface. The NaOCI action

prevailed in G4, with no statistical difference among periods analyzedeficapsulated collagen

removing by NaOCl is relatively slowly and show little change over several minutes. However, the
blh/t Ay RSYAYSNIfAT SR &adaNFI O0OS&8 6SELRAaSR o6& !t |
collagen matrix and to restore the dim surface its natural proportion of amida Ill/phosphate.

There are no differences among groups at the end of irrigation regimens tested.

ConclusiondNaOCI degrades faster the collagen exposed by the chelating agents than the collagen
encapsulated by hydxyapatite. Among the chelators, the HEBP was the less aggressive to dentin.
AcknowledgementsThis study was supported by State of S&o Paulo Research Foundation, FAPESP
(Process 2013/197883)

Apex locators/working length
GH3
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Agreement of electricaheasurements of endodontic working length when using multiple devices
from the same manufacturer An invitro-Study

*Haupt FI, Hilsmann M

Preventive Dentistry, Periodontology and Cariology, University of Gottingen, Gottingen, Germany

Aim To assess the agreement of electrical determination of endodontic working length obtained
from four identical apex locators from five manufacturers each under vaiouisro conditions.
Methodology Seven singleooted teeth and one mandibular molar weaecessed and

instrumented. Root canal length (RL) was measured inserting a file ISO 10 until the tip was visible
at the foramen. Each tooth represented one of the following situations

i. Instrumentinserted at RL

ii. Instrumentinserted at RLO.5 mm

ii. Instrumentinserted at RE1.5 mm

iv. Instrument inserted at RL3 mm

v. Instrumentinserted at RL £ 1 mm

vi. Perforation, instrument inserted at RID.5 mm

vii. Incomplete root development (open apex), instrument inserted at RL

viii. Instrumentation of only one of three canals, ingtnent inserted at RL0.5 mm. Instruments
were fixed to the teeth with resin in the respective position.

The devices tested were: RootZX (Morita, Kyoto, Japan), DentaportZX (Morita), ApexID
(SybronEndo, Glendora, USA), ProPexIl (Dentsply Maillefer,i&jctastralia), Raypex6
(VDWAnNtaeos, Munich, Germany). Teeth were irrigated with different solutions (NaOClI,

EDTA, CHX) and measurements were taken with two different file sizes ISO 10 and I1SO 25. All
apex locators were connected to each of the 8 statidieasurements were recorded when

the apex locator showed a constant measurement for 5 seconds. Results were analysed using
the KruskaWallistest (0=0.05).

ResultsThe apex locators with the highest agreement among the 4 devices were ApexID and
Raypex6whereas DentaportZX and RootZX presented significantly lower agreement. Propexll
showed significantly higher intefevice agreement than RootZX. Overinstrumentation was the
situation showing the highest agreement among the devices from all manufactummpating

the influence of irrigant and file size there were no significant differences among the devices for all
types of apex locators. ApexID showed significantly better results with NaOCI than with CHX as
irrigant, whereas Propexll apex locators showégher agreement when CHX and EDTA were used.
The highest agreement for measurements in case of a perforation showed ApexID and Raypex6. In
the tooth with incomplete root development Raypex6 and Propexll showed the best results with a
significant differene to DentaportZX.

ConclusiorDifferent devices from one type of apex locator showdugh intradevice agreement.
Nevertheless, general statements on the accuracy of one type of apex locator taken from studies
investigating only one device per type shobkldrawn with caution.

GHE4

influence of operator experience in the determination of the working length with electronic apex
locators.

*Cardona RC, Tomas JT, Dugndreu FD, Roig MR

Department of Endodontics, Universitat Internaciat@iCatalunya, Baelona, Spain

Aim Compare the accuracy of expert and inexpert operators in determining working length.
Methodology An ex vivo study was conducted with a sample size of 107 root canals. 3
undergraduate students as inexperienced operators and otterddontic master students as
expert operators. Each student performed taking the working length of each tooth with both LEA's
at the brand "0.0" or greater foramen. The length was measured with a caliper + 0.01mm.
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ResultsAfter making multifactorial ANOVgiatistical test (p <0.05) showed that there were
statistically significative differences between expert and inexperienced operators, but not in the
taking of the working length according to the electronic apex locator.

Conclusiongnexperienced operatorperformed more coronal from the major foramen or "0.0" with
respect to expert operators measurements. There were no differences between taking the LT with
ROOT ZX® or Raypex 6®

GH5

Accuracy evaluation of four apex locators:An in vitro study

*Suibay RK,&a O

Departmento@ Y R2R2y 1A 04X TalRFoBLY[YABGRBRBEATAI] OBRERE ¢

Aim The purpose of this study was to evaluate the performance of 4 electronic apex locators (EALS)
[Root ZX (EALL), Raypex 6 (EAL2), ProPex Il (EAL3) apexdadaudsV Gold endomotor with
integrated apex locator (EAL4)] in wet and dry root canals with different apical diameters, in
association with 3 file positions in the range of the last 1 mm of the canals.

Methodology Fifty roots were divided into 5 groups thaere instrumented to the same foramen
diameter using Kiles in sizes 15, 20, 30, 40, and 60. EAL measurements were made-figag K

when the file tip was at the foramen, 0.5 mm and 1.0 mm short of the foramen, when the apex
lightly touched the surfacef the saline solution or was immersed 3 mm into saline, and when the
canal was dry or was irrigated with saline. The differences between the electronic lengths and actual
lenghts were calculated. The data were analyzed statistically (P < 0.05).

Results266 out of the 2400 measurements performed with 4 EALs showed that the file tip was
beyond the foramen, while 227 of them had foramen diameters 0.40 and 0.60. 14 out of the 18
paired comparisons that were done to determine the accuracy of the 3 file pasisbowed no
statistically significant differences between the EALs. 39 out of the 90 paired EAL comparisons
related to the file positions in the foramen diameters showed statistically significant differences
between the EALs in each apical foramen diamete

Conclusion®n average, the 4 EALs demonstrated 87.2% accuracy in locating the last 1 mm of the
canals. The oveioramen readings with the EALs may increase in teeth with diameters of 0.40 mm

or larger. Regarding the comparison of the EALs for thediétions with the different foramen
diameters, the performances of the EALs were ranked as EAL3 > EAL2 > EAL1 > EAL4. The wet or dry
OLylt YR FLSE O2yRAGAZ2YAE YlI& y2i I ROSNESt& | FFE

Preparation: Cleaning ability

GH6

Shaping ability and cleaning effectiveness of niti rotary and resiprocating instruments on debris and
smear layer scores: a SEM study

*Ince SAydinbelge HA

Department ofEndodontics, Selcuk University Faculty Of Dentistry Department Of Endodontics,
Konya, Turkey

Aim The purpose of the present study was to compare the shaping ability and cleaning effectiveness
of two resiprocating singhile systems with ProTaper Next and ProTaper Universal rotary

instruments during the preparation of singleoted extracted teeth.

SummarySixty freshly extracted singteoted human teeth were randomly divided into 4 groups

(n=15). In group 1, root canals were prepared with ProTaper Universal , in group 2 , they were
prepared with ProTaper Next, in group 3, they wprepared with Wave One and in group 4, root

canals prepared with Resiproc systems. Canals were prepared to the following apical sizes: ProTaper
Universal F3, ProTaper Next X3, WaveOne Primary and Resiproc 25. The irrigant in all groups was 2
ml 2.5% sodim hypochlorite (NaOCI) solution, the final irrigation after preparation all groups was 2
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ml NaOCI, 2 ml EDTA and 2 ml salin solution. The roots were split longitudinally into halves and the
canals examined using a scanning electron microscope (SEM).€Beage of a debris and smear

layer was recorded at the coronal, middle and the apical thirds of root canals using a four step
scoring scale. Da were statistically analyzedll groups showed more efficient smear layer and

debris removal coronally than ithe middle and apical regions, whereas the mean total debris score
and the mean smear layer score in all groups were less in thee®he and the Resiproc groups.

Under the conditions of this study, for root canal cleanliness Resiproc and Wave One may be
preferred rather than ProTaper Universal and ProTaper Next.

GR7

Ability of chemomechanical preparation of Saffjusting file compared to newly designed rotary
files in oval roots.

*KrokidisAK, Barabanti NB Cerutti AC, Siskos GSPanopoulos PP

Department ofEndodontics, National and Kapodistrian University of Athens, Athens, Greece
’Restorative Dentistry, University of Brescia, Brescia, Italy

Aim In this study we compared the chemomechanical ability of&gjlisting file to newly designed
rotary files, BtRace and Protaper Next, in oval single rooted teeth.

Methodology One hundred (n=25) caries free, single rooted oval teeth, (bucolingual to mesiodistal
ratio >2.5:1, 5mm from the apex), were cleaned, sterilized and contaminated with Entergco

faecalis stain (ATCC 29212). After random division into four groups, culture samples were taken
before and after shaping with sterile paper cones. Teeth were shaped with four different techniques:
groupl manual preparation, group2 SAF preparationygBProTaper Next preparation and group4
BTRace preparation. Irrigation was performed during shaping with 5,25% NaOCI 15ml for each
group and smear layer was removed with 5ml EDTA 17%, which was inactivated with 5ml of 5,25%
NaOCI. The last was then inigeted by 5 ml of 10% Na203S2 and washed away by distilled water.
For each tooth, two microbial samples were taken: S1 after determination of the working length,
and S2 at the end of shaping procedures. The S2 was taken using a modified approach dagcribed
Siqueira et al 2010.

ResultsBacterial counts were transformed in logarithmic scale and analyses of covariance (ANCOVA)
were implemented. Post hoc pairwise comparisons using the Tukey method were used after the
main analysis. All three shaping methodsulted statistically significant to manual methods

(p<0.001). In a comparison to baseline, which was manual shaping, since resulted the higher
concentrations of bacteria in s2, the other shaping methods resutet® for g2.3.31 for g3 and

4.03 for g4The minus in front of each number, shows that in thesse groups the presence of bacteria
was less in s2 compared to manual.

Even though no significance was found in a direct comparison between different NiTi shaping
methods (Tukey method), Grous 3 and 7 (Bce & ProTaper next) performed better than group 2 in
root debridement

Conclusiongven though the SAF, which until recently was considered the golden standard in
shaping oval anatomies is e very valid choice, new designs in rotary files also prdidide va
alternatives. Considering standardization problems that the SAF provides during treatment, maybe
such choices could be more convenient.

GHS8

Cleaning and shaping flaval root canals with various mechanical systems. Part I: volumetric
changes

*Mello I, Kirchhoff AE, Fariniuk LF

!Dental Clinical Sciences, Dalhousie University, Halifax, C&Basion of Endodontics, Pontificia
Universidade Catolica do Parana, Curitiba, Brazil
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Aim To assess volumetric changes in-aal root canals aftecleaning and shaping procedures with

four different mechanical systems.

Methodology Seventytwo singlerooted extracted human mandibular incisor teeth with fully

formed apices classified as flaval were scanned with a SkyScan 1176 miommputed tomograpy
scannerat18& Y NB a2t dziAz2zy IyR GKSy |aaAaySR G2 2yS 27
to the system to be used for cleaning and shaping: ProTaper Next (PTN, X1 and X2), WaveOne (WO,
Primary), Twisted File Adaptive (TFA, SM1 and SM2) @«liddjusting File (SAF, indm

diameter). The specimens were thengeanned as previously described and the data on the volume
before and after cleaning and shaping were analysed usiesttand ANOVA.

ResultsAll groups exhibited a significant increads volume after cleaning and shaping procedures

(P < 0.05). When comparing the volume difference among the groups the distribution of mean

values was as follows: PTN (1.63 mm3) > WO (1.37 mm3) > TFA (0.94 mm3) > SAF (0.52 mm3);
statistical differences we not found only in the comparisons between PTN and WO (P = 0.57) and
WO and TFA (P =0.1).

ConclusiondJnder the conditions of this study, all systems used for cleaning and shaping produced

an increase in volume of the root canals. Further research ieawid to assess the implications of
volume changes in the root canal system.

GH9

The efficiency of using the manual instrumentation versus the sonic or ultrasonic one for preparing
the endodontic space.

*Antohi AC, Aminov AL, Melian MA, Salceanu GMroiu GC, Vataman VM

Department ofEndodontics, UMF "Gr.T.Popa", lasi, Romania

Aim The aim of this study was to revehEe quality of the wall dentingafter the action of various
instruments by micreelectron scanning the slice surface.

Methodology Toachieve the present study, 35 complete human teeth were used , extracted for
orthodontic reason, which were grouped at random in 5 groupstekth, instrumented as follows
gr.1t manual instrumentation ( Keffile ,Spofa Dental Cehia ); gr.Zonic instumentation Sonic

Air 1500 Endo Sistem, Micromeggance, using shapsonicfile ); gr.3- U.S.instrumentation
(Suprasson P5 Booster,Sateleermany,using sonfile ); gr.4t combined instrumentation :
manual/US; gr.5 : manual/sonic. After the instrumentati the teeth were crossectioned and
prepared in view of analyzing the MEB sections.

Results and discussiofihe results revealed sigicant differences (ANOVA test p < 0,Db&tween

the sonic and US methods. According to most authors our results pthaethe US

instrumentation has higher effect on cleansing, achieving smooth surface covered by slight smear
layer. The sonic instrumentation had in close results, while the manual cleansing resulted in walls
with more roughness and dentin debris. The th@sults were obtained by combining the manual
method with the sonic or US one.

ConclusioriThe manual method proved to be basic in the complete preparation of the canal space
but a higher performance is obtained by combining it with the sonic and US adtiadnich

diminish the work time. The canals irrigation was usedllithese cases.

GEO0

In Vitro Comparison of Apical Extrusion of Debris between WaveOne System and Reciproc system
*Carrillo AG, Pacheco A Gonzalez ¥ Renteria MN, Carillo LHt, Bolanos & Cadena MA
!Department of Endodontologyrogram post graduate, Universidad Autonoma @gaBCalifornia,
Tijuana, Mexico?Department ofOral biology, Universidad Autonoma daj@California, Tijuana,
Mexico,*Department off endodontolgy, Kmberg School of Dentistry Temple University,
Philadelphia, United States
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Aim The purpose of this in vitro study was to compare the amount of apically extruded debris using

two different instrumentation techniques: WaveOne System (Dentsply Tulsa DenthRexiproc

System (VDW, Munich, Germany) with a reciprocating movement.

Methodology Thirty-four extracted human mandibular molars with fully formed apices were divided

into two groups of 15 ( groups A and B ), and two were used as positive and negatizdsco
aSaAr20dz00Ft OFylfta 6SNB AyaidNHzySyiSR I O0O2NRAy 3
One System (25/08) technique in group A, and Reciproc System (25/08) in group B. Distilled water

was used as irrigant. The apically extruded debris wefefc OG SR Ay 9 LIISYR2 NF ( dzo
Fremont, CA, USA), similar to that described by Myers GL, which were placed in a dehumidifier

(Thermo Scientific Nalgene, Waltham, MA, USA) and weighted 3 times.

ResultsBased on the statistical analysis using thelenht-T test, statistically significant difference of

the amount of apically extruded debris was found between the two techniques of instrumentation.
Conclusion®Vith the instrumentation techniques compared in this study, it was found that all

produced apally extruded debris, and according to the results, less debris were observed with

WaveOne system.

Preparation: Fracture resistance

Gkl

Fracture resistance of owdlared root canals filled with MTA and rediased material: an in vitro
study

*Abdo 3, Masudi § Luddin N, Husein A Al Darrat A

Department ofEndodontis, Al Ain Dental Centre, Abu Dhalmjtedd Arab EmirategDepartment of
Conservative DentistyySMUniversity, Kilantan, Malaysi&Department ofProsthodontic, USM
University, Kilirdn, Malaysia?USMUniversity, Kilintan, Malaysi&Department ofConservative
Dentistry, Al Ain Dental Centre, Sharjah, United Arab Emirates

Aim To measure the fracture resistance of ovkared roots filled with a variety of materials(guita
perchananoHA, resilorepiphany, composite and mineral trioxide aggregaTA)using the

Instron machine test and micrcomputed tomography (Micro CT) Scan. In addition, scanning
electron microscopy (SEM) images were used to illustrate the type of fracture patterns

of the specimens.

Methodology Canals of 120 roots of mandibular premolars were over prepared. Then, the roots
were randomly divided into 8 groups, each group 15 roots. Groups 1 and 2 were used as controls.
Root canals of group 3, 4 and 5 were obturatechv@uttaPercha/NanoHA, GutiRercha/NanoHA

plus composite and GuttBercha/NanoHA plus MTA, respectively. Root canals of groups 6, 7 and 8
were obturated with Resilon/Epiphanyup 6), Resilon/Epiphany plus composite (group?7) and
Resilon/Epiphany plus MT4roup 8), respectively. Fracture resistance of each group was measured
using the Instron machine.Three samples from each group had the depth of their fracture line
measured by Micro CT Scan, and 2 samples from each group had their fracture patteateustr

using SEM.

ResultsThe highest fracture resistance was observed in Group +ve, followed by Groups 3, 6, 5, 2, 4,
1, and Groupve, with values (in N) of: 1598 (641.0), 1190.5(424.2), 1164.7 (489.4), 821.2 (220.9),
683.4(179), 658.4 (211.3), 658.4 (99.168.3(49.3), respectively. Statistical analysis using Kruskal
Wallis test showed that, the median of root fracture resistance showed highly significant difference
between all experimental groups and P value = 0.001. Micro CT Scan and SEM showactthnat fr
pattern for MTA groups was wide vertical line; however once it crossed the MTA filling it was narrow
and obliqgue whereas for composite groups was several cracks over the entire root surface.
ConclusionsVITA has the ability to reinforce thin walledats and could replace the lost of radicular
dentin which were mostly confined to the coronal part of the root. MTA has the ability to absorb or
withstand the load as compared to composite, resilon, and gutta percha.
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GE2

Incidence of microcracks maxillary first premolars after instrumentation with four endodontic file
systems. A comparative @xvo study

Weissman A, Tsesis |

Department ofEndodontology, Tel Aviv University, Tel AvivAVgl, Israel

Aim Vertical root fractures (VRFs) may draroaliy affect the londerm results of endodontic and

restorative treatments. Micrecracks in radicular dentin caused by rotary endodontic

instrumentation, have been recently claimed to be a potential predisposing factor to VRFs.

The aim of the study was® tstudy the phenomenon of microcracks that might potentially be caused

by mechanized instrumentation in first maxillary premolars.

Summarylntact extracted maxillary first premolars with two root canals were selected. None of the

teeth had any externallyisible microcracks when checked with small diameter lgghirce under

x20 magnificationRoot canal mechanized instrumentation was performed with either the ProTaper

file system, a WaveOne primary file or the Salfusting File (SAF). Teeth with intambts and teeth

that were treated with hand K files served as controls. The roots were then cut into segments and
examined with an intensive small diameter light source that was applied diagonally to the entire

periphery of the root slice, under x20 magadiion; the presence of microcracks was recorded.
{GFGAAGAOLE FylFfeara ¢-boaarcldetNIE w0 BSet asltieA y 3 t S| NRA 2y
significance leveMicrocracks were found in 30% and 20% of the ProTaper and WaveOne treated

roots, respectivelyNo microcracks were found in the SAF treated roots, while the intact control

group and the hand file treated groups presented with cracks in 5% and 10% of tee roo

respectivelyThe intensive small diameter light source revealed microcracks that cotilieno

detected when using the microscope's light alone

Key Learning Points

w aSOKFYAT SR NR20G OFylf AyaidNUzySyidladAzy 6A0K t NE
caused microcracks in the radicular dentin, while the use of the SAF file causachmoisrocracks.

w 'y AYydSyargsS avlftft RAIFYSGSNI fAIKG &2dz2NOS aK?2dz

GB3

Resistance to cyclic fatigue of two different sized rotary nitikehium instruments in artificial
canals

*Stojanac |, Premovic M, Ramic B, Drobac M, Petrovic LJ

Departmentof dentistry, Medical faculty, University of Novi Sad, Novi Sad, Serbia

Aim The aim of this study is to investigate the resistance to cyclic fatigue of two different sized
rotary nickeltitanium instruments in the artificial canals with two differenrvatures.
Methodology The total sample consisted of 40 rotary endodontic ni¢kahium instruments ( 20
ProTaper F1 | 20 ProTaper F2) was divided into four groups . Ten samples of both type of
instruments were tested in canals with smaller curvatugd degree and 40 mm radius angle) and
ten samples in the canals with grater curvature ( 35 degree and 13 mm radius angle) at a speed
stated in the manufacturer instructions. Two artificial canals were fabricated in stainless steel blocks
according to the grvature parameters chosen for this study. This canals were conical shape
corresponding to the taper and the diameter of the studiedlNinstruments. Rotation period of
instruments in the artificial canal was 10 seconds, after which it was stopped arw/eel from the
canal to cool down in the following 10 seconds. Than it was again placed in the canal and being
rotated for 10 seconds until instrument separation and that was numerically noted in seconds by
chronometar.

ResultsIn contrast to canals with larger degree of curvature (3833mm), the examined

instruments in the canals with a smaller degree of curvature-@mMm) showed higher resistance
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to cyclic fatigue. The greater resistance to cyclic fatigue in the canals of both degrees of curvature
wasshown by F1 instruments which had higher average number of cycles to fracture appearance.
Conclusionsr'he instrument with smaller dimension (F1) showed higher resistance to cyclic fatigue
regardless of the curvature degree. The taper of instruments halieence on resistance of rotary
NiTi instruments to cyclic fatigue, and instruments with grater taper have lower resistance to cyclic
fatigue.

GB4

Impact of Expgrience on cyclic fatique of ReWRotary instruments

*OVSAYEQKA | YRF € YI NI &adFKlF NJ aYX Y L3
Department ofEndodontics, Yeditepe University Faculty Of Deptilsttanbul Turkey

Aim To evaluate the cyclic fatigue fracture resistance of engimeen ReveS instruments used by
dental students, residents and endodontists.

Methodology A sampé of 90 size 25, 0.08 taper ReSanstruments used by students (n=30),

residents (n=30) and endodontists (n=30) were tested. Each group were divided into 3 subgroups
(n=10) to be tested in simulated canals with 60, 45, 90 angle of curvature and a 3 insatd

constant speed 350rpm and 0.8nm torque until they were fractured. The time of fracture for each
instrument was recorded. The data was compared usingwane analysis of variance followed by

¢dzl SeQa | 2ySaidfte {AIYyAFAOLyldG SB5AFFSNByYyid GSado
ResultsTheinstruments used by undergraduate students resulted in a significantly longer cyclic
fatigue life (P < 0.0001) when compared the ones used by residents or endodontists. No difference
of cyclic fatique was found between residents and endodontists

Conclusios The dental students caused less cyclic fatigue than residents and endoodntists. Multiple
use of size 25, 0.08 taper ReSdnstruments maybe more favorable in undergraduate than

residency or specialist clinics.

GB5

Effect of Protaper Universal, Selfjasting file, Twisted file adaptive and Reciproc rotary instrument
on microcrack Formation in Dentin

Furdaoglu Kucukekenct FCakici ¥ Cakici EB*Kucukekenci AS

Departments otEndodontics?Prosthodontics, Faculty of Dentistry, Ordu, Turkey

Aim Toinvestigate the effect of instrumentation kinematics on incidence of microcracks in root

dentin during root canal instrumentation with Twisted File adaptive (SybronEndo,Orange,CA) ,self
adjusting file(SAF) (ReDemt2 @I [ G R wl QF y I y I Zsal(PEUNDesplyZ t NB ¢ | LIS NJ |
Maillefer,Ballaigues, Switzerland) and Reciproc (VDW GbmH) rotary instruments.

Methodology One hundered; eight mandibular premolars were selected. Eighteen teeth were left
unprepared and served as a control. The remaining ninety teette randomly divided five

groups(n= 18). Group 1: TF Adaptive()instrumentation, group 2: SAF instrumentation, group 3: PTU
instrumentation, group 4: reciproc instrumentation , group 5 Protaper Universal F2 file in
reciprocating motion. After the root cah preparation all the roots were sectioned perpendicular to

the long axis at 3,6 and 9 mm from the apex using adpeed saw under water cooling, and the
sections were observed under a stereomicroscope at a magnification of x 250.

ResultsNo microcracksvere observed in the control grup. Vertical root fractures were not observed

in any of the groups. All of the instrumentation system used in this study created microcracks in the
root dentin. In root prepared with PTU, Reciproc, SAF, F2 in Reciprocatiiog isxed TFA, dentinal
microcrack were observed in 13%, 9%, %8, %6 and %2 of teeth.In the present study, the occurrence
of microcrack formations in the coronal thirds was %7.4, %3.7 in the middle thirds, and % 1.48 in
the apical thirds.Fewer microcraakriations occurred in apical thirds than middle and coronal

thirds.
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ConclusiondVithin the limitations of this in vitro study all rotary file created microcracks in the root

dentin, whereas the adaptive motion presented with satisfactory result with nghdentinal
microcracks.Least amount of cracks were observed in the canals instrumented with Protaper

' YPOSNBIFE FALSaA AY NRGFNE Y20A2Y Y2NB ON}XOla ¢
reciprocating motion. In the present study, althougiacks were observed in all groups, cracks in

the coronal region are more compared to cracks in apical region.

AcknowledgementsThe authors deny any conflicts of interest related to this study.
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GE7

Cyclic fatigue resistance analysigidferent Nickel Titanium rotary instruments in simulated curve
canals.

*Navarrete Olvera KPMoya Campos'STorres MéndezfDavila Pérez EESilva Herzog Flores,D
Campos Cambnids ER

1Master Program in Endodontics, Faculty of Dentikfaster Rogram, Faculty of Metallurgysan
luis Potosi Universityan Luis Potosi, S.L.P., Mexico

Aim To evaluate cyclic fatigue of three rotary instrumentation systems in simulated curved canals.
Methodology The cyclic fatigue test was performed in stainleggkartificial canals with a 2mm

radius of curvature and angle of curvature of 35°. A total of 60 instruments was rotated until they
fracture and number of cycles, minutes transcribed as well as millimeters fracture was recorded. A
total of 20 HyFlex (Celhe) files, 20 Pro Taper Universal (Dentsply Maillefer) and 20 Twisted File
(SybronEndo) all size 25/.06 was evaluated. All files were analyzed an optic microscope before the
fatigue study to determine any defect on the surface of the instrument. Duriagest, friction was
minimized by the use of lubricant oil, each file was operated continuously until fracture. All
instruments were tested at 300 RPM at a torque of 2N and 2 ml of NaOCI 1% was used as well as
EDTA 17% in order to simulate clinical cdndg. The fracture surface of the file was analyzed by
scanning electron microscope to determine the mode of fracture and the aspect of tips and cross
sectional surface area. Data were analyzed in JMP version 10 performing Kiadlilnalysis a
signifcance level of p<0.05.

ResultsThe observations by light microscopy showed the presence of miaaks less frequently

in the Protaper Universal and HyFlex. The HyFlex file (152.95 cycles) had the highest fatigue
resistance compared to the otherinstruyieil & ¢A G K &adF dAaGAOlIff& AAIYATA
There was no statistical difference between Pro Taper Universal(27.30) and Twisted File(48.80).
Conclusiong-iles HyFlex showed greater resistance to cyclic fatigue and require more time before
breaking compared to Pro Taper Universal and Twisted Files.

GE8

Comparative study of the influence of chemical and thermal sterilization on TF adaptive and
Protaper Next files

*Soler Ramos,Zarzosa Lopez |

Department ofendodontics and conservative Mast@atholic University of Valencia San Vicente
Martir, Valencia, Spain

Aim The sterilization of rotary files after use has known influences on fracture risk. The study
objectives were: 1. Determine how sterilization influences on risk of fracture lypesvi-Wire and

phase R2. Establish what type of sterilization and what chemical material,affects more in the risk of
fracture on files tipe MWire and phase R.
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Methodology 80 files Next Protaper and 80 files TF Adaptive were selected and divideddnfusg

After use it in 160 palatal roots of maxillary molars, each group of files sterilized in a different way: 1.
Sodium hypochlorite, 2. Quaternary ammonium, 3. Glutaraldehyde, 4. Heat sterilization, 5. Control
group, 6. Sodium hypochlorite more heagstization, 7. Quaternary ammonium more heat
sterilization, 8. Glutaraldehyd more heat sterilization. Once sterilized, were carried fracture using
controlled forces.

GE9

Cyclic fatigue of NiTi Endowave rotary instruments used in OTR Motion

Rova RE, *Ambu AE, Campedelli GFRimondini RR Silvestri S&

!Private pratitoner, Bastia Umbra (PgDepartment ofEndodontics, Tuscan Dental School
Universityof Siena, Bologn&Privatepraticioner, Carpi (Mo¥Univesity of Bologna, Bologna,
SPrivatepraticioner, Giano dell'Umbria (Pg), Italy

Aim Aim: to assess the cyclic fatigue of Endowave 25/06 instruments when used at 300 rpm either
with a reciprocating motion, or a continuous rotation or the new OTR motion.

Methodology Method: 30 NiTi Endowav&s/.06 instruments were randomly divided in three-10

piece groups: G1 (continuous rotation group), G2 (Reciprocating CCW150°/CW30°) and G3 (OTR
Y2GA2yZ NROGFGAY3I dnc//2kdpnc /200 | AAYdzZ | G§2NI AY
< 32) wasised with a plexiglass cover so as to see the file rotating. This test was performed with a
simulated canal with 60° angle of curvature and@® radius. A lubricant was used to reduce

friction (W lubricant No. 56; Whip Mix Corporation Luisville, Ky, US&)used the Dentaport OTR

motor with G1 and G3, in rotating and OTR mode, respectively, while we used the VDW motor with a
16:1 reduction handpiece with G2. Each file inserted as deep as 19 mm was rotated until fracture.
Time was recorded with a chronoree to an accuracy of 0.1 s. Every value was recorded, then the
statistical analysis was performedwithaepd & ! bh+! T2 f 2 gh6cRISDtest. ¢ dz] S& Qa
ResultsResults: G2 group turned out to be the most resistant to cyclic fatigue, while G1 was the
least. No statistically significant differences were found between G2 and G3 groups, whereas the
difference between them and G1 was (p<0.05).

ConclusiongConclusions: within the limits of this test, the OTR motion was associated with a higher
resistance o cyclic fatigue of Endowave 25/.06 instruments as compared to them being used with a
continuous rotation motion. No difference was found between the OTR and the reciprocating

motion.

AcknowledgementdVe want to thank J Morita Europe for the supply of Mistruments used for

this research

GEO0

Deformation and fracture of rotary instruments nickiéganium protaper next after the clinical use
*FernandezPazos G, MatiBiedma B, Guerr@aamafio M, VarelRatifio P

Master of Endodontics, University of Santiate Compostela, Santiago de Compostela, Spain

Aim To evaluate the fracture and defects observed in Protaper Next (Dentsply, Maillefer) rotary
instruments discarded after a normal clinical use.

Methodology Two hundred Protaper Next rotary instruments thveg¢re discarded after normal

clinical usage over 9 months in the clinic of endodontics were collected. The instruments were
discarded because of fracture and defects such as unwinding, curving or bending observed with the
naked eye. The discarded file wagmuped according to the file number (#17.04 to #50.06). All the
files were 25mm long. The length of the discarded files was measured from the shaft to the tip by
using a digital caliper to determine if any fracture existed. Then, each file was inspecteda
stereomicroscope (Leica MZ 16F) at different magnifications to see the defects. The fractured files

34



were examined longitudinally and categorized into torsional or flexural failure according to Sattapan
et al.

ResultsThe most frequently discardddes were X1 #17.04 (56 files, 28% of the sample); 20% of all
discarded files showed defects. A-slquare test showed that the fracture and the deformation
incidence depended on the size of the files (p<0.05). Moreover, Z test was applied to check the
difference between the visible and nerisible defects (p <0.01). The most common defect was
unwinding (12%). The highest rate of unwinding and fracture was observed in the #17.04 files. The
reason for the separation of 11 (68.75%) files was flexural fatna for the other 5 (31.25%) was
torsional fatigue.

Conclusion#As a result of the relatively high incidence of deformation of the smaller files, these files
should be considered as singlse instruments. Because cyclic fatigue was the main cause 38.75

of the instruments” fracture, to reduce the risk of this type of fracture it is also important not
exceeded the maximum number of uses recommended by the manufacturer.

Gl

Influence of different motions on cyclic fatigue of NiTi instruments

*Putorti EA, Sannino G, Di Nardo D, Miccoli GM, Staffafidente Obino F, Testarelli L, Gambarini G
Department of Endodontic, "Sapienzbhiversity of Rome, Roma, Italy

Aim To compare cyclic fatigue resistance of Twisted files (Sybron Endo, Glendora, Caeimistru

used with continuous rotation (TF) and with the Adaptive reciprocating motion (TFA). The null
hypothesis is that there is no difference in fatigue resistance related to the different motions.
Methodology 20 Twisted Files tip size 25 taper rBékel titanium instruments were randomly

divided in two groups (n=10 each). Group 1 (TF) were used with continuous rotation (500rpm) while
Group 2 (TFA) were used with Adaptive motion. The cyclic fatigue testing device used in the present
study has beensed for studies on cyclic fatigue resistance previously published. All instruments
were rotated until fracture in artificial curved canals and time to fracture was recorded visually with
a 1/100 second chronometer. All data were subjected to statisticaluation with analysis of

variance test.

Resultslnstruments used with TFA reciprocating motion showed a significant increase (p<0,05) in
the time to failure when compared to continuous rotation. Mean time to failure was 129 (SD+/

23,3) sec for group I'F) , and 247 (SD#0,9,) sec for group B (TFA).

Conclusiondvlovement kinematic is among the factors which could affect lifespan of NiTi
instrument because it determinate stress distribution which instrument accumulate during time. The
results ofpresent study clearly show that the new Adaptive reciprocating motion extended cyclic
fatigue life of Twisted Files instruments when compared with continuous rotation.

G2

Cyclic fatigue resistance of two endodontic reciprocating NiTi files withreliffalloys
*Galvan Olea G, Aranguren Cangas JM

URJC, Madrid, Spain

Aim Analyze the resistance of the 25/8% Wave One | and 25/6% Wave One Il files to cyclic fatigue
fracture and determine the influence of thermal treatment in NiTi alloy (standard or wittieermal
treatment, M-Wire and Gold) on the instrument fracture.

Methodology A sample of 60 25/8% Wave One | and 60 25/6% Wave One Il files with different alloys
were tested. They were exposed to cyclic fatigue resistance by inserting them in a simulated
stainless canal of 45°. The instruments were activated in reciprocating motion, at a constant speed
(Wave One motor specifications). The handpiece was placed on a universal testing machine (Instron
3345). The files were activated until fracture occurréde time to fracture, the flexibility and the
maximum load were registered. Fracture resistance graphics were obtained from the universal
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testing machine software. The data were statistically analysed using thevapddNOVA test and

the Tukey test.

Resuts Gold are significantly more flexible thanWire and NiTi standard in both groups (Wave

One | and Wave One II). There are differences in resistance to cyclic fatigue fracture according to the
alloy used (p<0.05). MVire and Gold are significantly moresistant than NiTi standard.
Conclusiondifferences in the results between different alloys have been found. Gold decreases
fracture rates in cycle fatigue in relation to-Wire and NiTi standards.

GHEB3

The Effect of Regenerative Endodontic Treatmerpexification Procedures on Fracture
Resistance of Immature Teeth: an ex vivo study

*Turk T, Fidler A

Department of Endodontolog¥ge University, Izmir, Turké@epartment of Restorative Dentistry
and Endodontics, University of Ljubljana,, Ljublj@taenia

Aim The aim of this study was to evaluate the effects of clinical procedures used for MTA
apexification or regenerative endodontic treatment on fracture resistance of immature roots
SummaryOne hundred and eight intact mandibular singt®ted premolars were sectioned 2 mm
above and 12 mm below the CEJ and then randomly divided into six groups (n = 18): a positive
control (no canal enlargement), a negative control (without treatment), and four experimental
groups that were treated either with Jiriple antibiotic paste (TAP) and a coronal MTA plug
(TAP+cMTA), (2) calcium hydroxide and a coronal MTA plug (CH+cMTA), (3) CH and filled with an
apical MTA plug and cold lateral compaction (CH+aMTA+GP), or (4) CH and completely filled with
MTA (CH+fMTA Compressive loading until fracture was used to measure fracture resistance. Data
were analyzed by oneay analysis of variance and the Tukey post hoc tEsacture resistance of

roots was significantly affected by the type of treatment (p< .001).hitjeest fracture resistance

was found for the CH+fMTA group, although significantly lower than that of the positive control. The
CH+fMTA group showed significantly higher fracture resistance than the TAP+cMTA and CH+cMTA
groups (p < .001). However, no sfgrant difference was found between the TAP+cMTA and
CH+cMTA groups (p = .377). The lowest fracture resistance was found for the CH+aMTA+GP group.
Key Learning Points

w-Within the limitations of the study, it can be concluded that the type of medicarhad no

significant effect on the fracture resistance of MTA coronally placed in immature teeth after a 2
week application.

wW-MTA location and extent in the root canal

Preparation: Shaping ability

GB4

Comparative study of shaping ability of F360, MtiMRace and Hyflex systems with AutoCAD

*Rubio Climent J, Zarzosa Lopez JI, Pallarés Sabater A

Department of Dental Pathology and Terapeutics,, Catholic University of Valencia, Valencia, Spain

Aim Compare cutting area, maintenance of root canal anatamy noninstrumented areas of

F360, Mtwo, iRace and Hyflex with size 35.

SummaryMethodology: 120 teeth with straight root and a root canal into 4 groups, sectioned in
coronal, middle and apical thirds. First group instrumented with F360, the secondivith, the

third with i-Race and the fourth with Hyflex. Analysis of area thirds and maintenance of root canal
anatomy with AutoCAD 2013, and norstrumented areas with stereoscopic microscope SMZ
Levene’s Test to compare variances and ANOVA Testjoace means. Results: As for the cutting
area, equal variances to Levene’s Test: 0.381 in coronal, 0.126 in middle, 0.509 in apical and 0.782
globally. ANOVA Test: P = 0.953 in coronal, P = 0.201 in middle, P = 0.159 in apical and P = 0.839

36



globally. Mainenance of root canal anatomy: 93.33%, 100%, 96.67% and 96.67% in coronal to F360,
Mtwo, i-Race and Hyflex; in middle 90%, 96.67%, 93.33% and 96.67%; and in apical 100%, 100%,
96.67% and 100%. Nenstrumented areas: 13.33%, 3.33%, 3.33% and 10% in cdaooRa60,

Mtwo, i-Race and Hyflex; in middle 13.33%, 13.33%, 3.33% and 6.67%; and in apical 0%, 6.67%, 0%
and 0%. Conclusions: Regarding the cutting area, no differences found in coronal, middle and apical
thirds, and neither globally. About to maintenangfroot canal anatomy, Mtwo was better in

coronal third, in middle third were Hyflex and Mtwo, and in apical third were F360, Mtwo and

Hyflex. Regarding neinstrumented areas, Mtwo andRace were better in coronal, in middie i

Race, and in apical F36@Race and Hyflex.

GHEB5

In Vitro Assessment of Force Generated by Different Novel Nidteglium Rotary Systems

*Eshaqg A, Alsalman S, Foschi F, Mannocci F

5SLI NGYSyild 2F /2yaSNBFiIA®S 5SyiAadiNes YAy3aQa /
Kingdom

Aim To compare irvitro with a novel measuring testing device the force necessary to reach the
apical portion of root canals in extracted human teeth, plastic teeth and resin blocks with the new
ProTaper Next (PTN) files and other files incluéirgraper Universal (PTU) and RaCel123.
Methodology Sixty mesiebuccal canals of extracted human permanent maxillary first and second
molars teeth, 60 mesi® dzOOI t OF Yy fAq SZF LEFSIYWAR O GSSGK YR c¢n
prepared, to the predetermined working length, up to a size ISO HeKofile. The teeth and resin
blocks were randomly assigned to three groups of 20 samples each (PTN, PTU and RaCel123). The
teeth and blocks were mounted on one end of a miniature laesting machine while th

files/handpiece assemblies were mounted on the other. The canal preparation was undertaken at a
pre-set velocity towards the apex, while the machine measured the apical force applied on the file.
Maximum and average forces were calculated and statifiealalysed using Kruskalallis and
Mann-Whitney-U test analyses of variance followed by the Bonferroni correction for multiple

testing.

ResultsStatistically significant differences in the forces applied by the different filing systems were
noted in theexperimental groups, with the PTN files scoring the lowest average forces (with the
concomitant highest peaks) when reaching the apical third and fourth quarters of the canal length,
followed by RaCel123 and PTU (P<0.05).

ConclusionsThe results, within théimitations of this study, indicated that the PTN files required less
apical force during root canal shaping to reach the apical portion of the canal compared with PTU
and RaCe123 files.

GHE6

Canal Transportation by Glide Path Preparation with Mtwo Fitdlewed by Selfdjusting Files in
Curved Canals of Maxillary Molars

Abramovitz 1, *Wigler R, Kfir &

Department of Endodontics, HelrdJniversityHadassah Faculigf Dentll Medicine Jerusalem,
2Department of Endodontology, The Goldschlager Sdi@éntal Medicine, TeAvivUniversity, Tel
Aviv, Israel

Aim To evaluate the impacts of glide path preparation with Mtwo instruments and subsequent SAF
preparation on the transportation of the apical part of curved root canals.

Methodology Twenty four molar roots with an apical curvature of20 degrees were selected. The
working length (WL) was determined by subtracting 1 mm from the length measured by introducing
a #10 Kile into the apical foramen. Mtwo #10/.04, #15/.05 and #20/.06 iastents were used to
establish a glide path followed by SAF preparation. Digital radiography followed each step. AutoCAD

37



software was used to determine and compare the-pperative central axis, the glide path and the
SAF's pospreparation central axesSuperimposition of the images and AutoCAD tracings
determined the extent of canal transportation at 0, 1, 2 and 3 mm from the WL.

ResultsThe Mtwo glide path preparation resulted in a significant apical transportation of the canal
axis toward the outer agt of the curvature. The subsequent SAF preparation resulted in an
insignificant transportation of the canal back to the inner side of the curvature. The overall
transportation caused by the Mtwo glide path preparation followed by the SAF preparatioltecsu
in a significant outward apical transportation of the canal axis.

Conclusionsransportation of the apical part of the canal was attributed entirely to the glide path
preparation stage. The total transportation of the combined procedure was withimtlkeptable
limits in the current literature.

GHB7

In vitro study about the root canal deformation with diferents rotatory system: k3fx, mtwo, protaper
next and hyflex.

*Giménez del Cura G, Casani Herranz E, Garrido LapéiaBs Hernando C, Quecl@rtega K
Department ofEndodontic, Mississippi Dental Institute, Madrid, Spain

Aim To study the deformation angle comparing the systems, mtwo, k3fx,protaper next and hyflex.
SummaryMethodology: A total of 96 simulated resin canal root were prepared €i/id 6 groups

of 24 simulated resin canal root, using a set of files for each 6 simulated resin canal root,following
the complete sequence as determined by the manufacture up to a diameter of 25. We applied
constant irrigation with saline and ENDOVACdswrepared always by the same operator. Once
enlarged they were sent to carry out a CBCT and the change of the curvature wasaddag or

with) the computer.Descriptive statistics: the dataset the system that forms the biggest angle is
mtwo and the snalest angel is k3xRelative to the number of uses the biggest change was
produced between the Ousend the 1 use from each system.Hyflex the biggest change was
produce between the 4° number and the 5°. Between 4 and 5 there was an icreased of 1,57%
Compatarative statistics: (anova method) there were significant variations between saime of
systems.( p less than 0,03he mtwo system presents the highest values and the differences with
the other systems are significarithe second system withigher values was hyflex but without
significant differences betweersielf and the other two systemBetween the k3 system and

protaper next there aren’t significant differences

Key Learning Points

w 9OSNE aeadsSvya Iyl fel SBeingNBeimoiddonsénitie kK ahditheOl y I £ |
most constant protaper next.

w ¢KS AYyiNRRdzOUGA 2 y-witeTnakieskitit mfw® guntil riHW e/t anatémy Y
conservative system becomes the one

GH8

Pathfinding Endodontic Instruments: BucklingiRasce in Calcified Canals

Lopes HP1, *Neves MAKill KB Elias CA Leal VTY Souza LC

1PostGraduate Program in Endodontigéstacio de Sa Universitpepartment of Materials Science,
Military Institute of Enginegng, *PostGraduate Program in Erdtmtics, Grande Rio University, Rio
de Janeiro, Brazil

Aim Exploration of the root canal is a very important step before preparation because it allows the
clinician to negotiate the canal to its terminus and feel its complexity. Different instruments have
been developed and proposed to specifically explore the root canal. This study compared the
buckling resistance of endodontic pathfinding instruments in artificial canals of different depths.
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Methodology The instruments tested were PathF@entsply/Maillefer, Switzerland), Scout RaCe
(FKG Dentaire, Switzerland}P@ot (VDW, Germany) and C+File (Dentsply/Maillefer). The former
two instruments are made of nickétanium (NiTi) alloy, while the latter two are stainlesteel
instruments. Alinstruments were size 10, except for PathFile (size 13). The buckling test used acrylic
resin platforms that were flat or had artificial canals that were eithen® or 6mm deep. The
stainlesssteel instruments were tested only against the flat surfagkereas NiTi instruments were
tested in all platforms. Ten instruments of each brand were evaluated for buckling resistance by
application of a load in axial direction using a Universal Testing Machine. The load required to
generate a lateral displacemeaft the instrument of 1 mm was recorded and analysed for statistical
significance.

ResultsOn a flat surface, C+File showed greater buckling resistance followe®ibyt,PathFile and
Scout RaCe. InfBm-deep canals, PathFile instruments showed similaokling resistance to-Bilot

files on the flat surface. Inm-deep canals, both NiTi instruments showed higher resistance to
buckling when compared to the values obtained for stainksgl instruments on the flat surface.
Conclusiond-indings indicat¢hat the buckling resistance of NiTi pathfinding files increases with the
depth of the canal. Therefore, it is advisable that stainksgl instruments be used in the

beginning of the exploration procedure until a certain depth in the canal (>3mmbisvac From

this point on, NiTi pathfinding instruments can be used more safely.

GHE9

Residual dentin thickness with three different instrumentation techniques evaluated by radiographic
image analysis

Palamidakis FD*Farmakis ETRDamaskos?SMikrogeagis G, Kontakiotis EG

!Department ofEndodontics, Dental School, Umsity of Athens, AthengDepartment oDental
Diagnosis and Radiology, Dental School, Wsityeof Athens, AthengDept. of Endodontology,

Dental School, Aristotlle University ¢fe$saloniki, Thessaloniki, Greece

Aim To evaluate the impact of instrumentation between the ProTaper Universal, HERO Shaper and
step-back technique using-Kiles with regard to residual dentin thickness (RDT) ex vivo, via an
imageanalysis software.

Methodology The distal straight roots of 90 mandibular first molars that contained one root canal
were selected. Three equal groups were formed randomly. Group A was treated with HERO Shaper
(Blue Sequence) rotary files up to a 30.04 file, Group B watettedth ProTaper Universal up to F3
finishing file and Group C was treated witlirikes (stegback technique with master apical file ISO

No 30). Digital radiographs were captured with both butieagual and mesialistal projections of

the roots, before ad after instrumentation. The radiographic images were examined using Viewbox,
an imageanalysis software, by 3 blinded but calibrated examiners for both projections with regard
to the total root length and the apical 4 mm (two examination levels). Thehgpbthesis was that

there was no statistical significant difference concerning the RDT regardless the instrumentation
technique or the examination level.

ResultsAfter each procedure, the RDT was compared statistically with the original dentin wall
thickness at an alpha level of 0.05. All analyses were performed using Stata 10.1. The difference in
dentin thickness before and after root canal preparation was significant (p< 0.001) for both
observation projections and examination levels, regardless of thtelimentation technique. There
were no statistically significant differences between the 3 groups concerning the RDT for either
observation view or examination level.

ConclusiondRoot canal instrumentation with ProTaper Universal, Hero Shaper -#iléskad

statistically similar impact on RDT, probably because an adequate tapered shape was obtained in all
cases. The null hypothesis was confirmed.

GEO
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A comparison of the cleaning and shaping efficacy of single or mtfilgl®tary systems: a micro
computed tomography study

*Serefoglu Burcu, Piskin Beyser

Department é Endodontology, Ege Universigculty & Dentistry, lzmir, Turkey

Aim To compare the cleaning and shaping efficiency of single or multiple file systems in mandibular
first-molars using lgh-resolution micrecomputed tomography (MCT).

SummaryTwenty mesial roots of extracted mandibular firablars with an angle of curvature of

25¢35° and 20 distal roots were scanned before and after instrumentation using MCT with a-spatial
resolutonof2>Y (2 YSI ada2NBE @2f dzyS>x &dz2NFI OS | NBIF OKFy3S
randomly assigned to 2 experimental groups according to the preparation techniqué\(gsting

File [SAF, ReDebt2 @I = wl QF y I yI 8% t NR ¢ LIS K. Thesamplés®i f ot ¢! :
Groupl were instrumented using PTU. The final instruments used for mesial canals (n=20) were #F3
and for distal canals (n=10) were #F4. Workintge was managed with digital chronometer

including irrigation and file changing times. anples of Group2 (n=30) were prepared with the
1.5mm diameter SAF which was operated with constargation in a lightpecking, trandine

motion. 2Dcrosssectional images were transformed into -8@bdels using appropriate software and
untouchedareaswere calculated on the images reconstructed. The changes in canal volume;

surface area and transportation were calculated and analyzed using thevay@nalysis of variance
(P=0.05). PTU removed a significantly higher amount of dentin in reasials (R 0.05). There was

no significant difference between the groups in distal canals according to the sanfaaeand

volume changes. Both systems showed transportation in all thirds of the canals and no significant
difference was observed (P>0,05). Althoutie, amount of untreated surface area in mesial canals

was lower in group instrumented with PTU, contrary no statistically significant difference was found
between two systems according to the data obtained from distal canals. A correlation between
workingtime and the canaturvature was also observed in mesial canals for both groups.

Key Learning Points

w Ly (K A-§tudy, both 2yistens dédénot capable of completely preparing the root canals.
However, PTU shaping performance was better in tasfraurface area and volume changes. On the
other hand, the mesial canals of mandibular molars were more

GEH1

Micro-tomographic characterisation of Ritaper enlarged acrylic blocks and human teeth
*Juhasz A Dob6Nagy CSMarton > | S3I8RAEa [/ {

Department of Restorative Dentistry, Faculty of Dentistry, University of &efyrelungary,
Debrecen?Materials Science Research Institute, Department of Oral Diagnostics, Faculty of
Dentistry, Semmelweis University, Budstpélungary, BudapestDepartment of Biomaterials and
Prosthetic Dentistry, Faculty of Dentistry, University of Debrecen, Hungary, Debrecen, Hungary

Aim The objective of this study was to mietmmographically image and characterise the change in
morphology of straight and curved adryblocks and human tooth root canals subjected to ProTaper
rotary enlargement, and to introduce a novel metric for quantifying change in root canal
morphology.

Methodology Sixsix extracted human teeth and acrylic blocks with both straight and curvedscana
were scanned with an-¥ay microfocus computed tomography pr@nd postcanal shaping using a
ProTaper F1 and F2 rotary instruments, enabling titieeensional digital reconstruction and
guantitative gauging of relevant instrumental parameters and cleartberein (surface area and
volume, and SMI). Canal geometry change and the effects of shaping were characterised with
adzNF I OS | NBlI OKFy3Sk@2fdzyS OKIFy3aS NIGAZ2 npnlknxd (¢
straight(S) and curved(C) acrylic(a) and humarggthtin ProTaper F1 and F2 groups.
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ResultsSMI changes in acrylic block: There was an only statistically significant difference between
the aSF1 and aCF2 groups (p=0.088)JI changes in human groups: There were no statistically

significant differences anmgst hSE, hSF2, hCF1 and hCF2 gropps.k n =+ @I f dzZSaY ¢ KSNB

extremely significant difference between the hSF2 and aSF2 groups (p<0.001). There is statistically
significant difference (p= 0.240) between hGF2 and aGF2 groups.
Conclusiongnstrumentatiortinduced canal geometry change was determined to be more
LINPYy2dzy OSR Ay aGNIAIKG OFylta daAaAy3d GKS y20St
been proved to be a statistically accurate and reproducible metric for quantitative characterisation
between straight and curved root canals.

GEr2

Effectiveness of 4 NiTi rotary Pdile instruments on the creation of glide path in moderate curved
molars

*Alves V@, Belladonna FGSilva EJRLSouza ERI Bueno CEBSVersiani MA DeDeus G
Departmentof Endodontics, Fluminense FealeJniversity, Niter6?Department of Endodontics,
Grande Rio Unérsity, Duque de Caxig®epartment of Dentistry Il, Univengiof Maranhdo, Séo
Luiz,’Department of Endodontics, S&o Leopoldo Marniversity, Campina®)epartment of
Restorative Dentistry, University of S&o Paulo, Ribeirdo Preto, Brazil

Aim The present study evaluated the effectiveness of 4 NiTi rotary instruments (MTwo 10.04,
ScoutRace 10.02, ProDesign 25.01 and ProGlider) in reaching the workihgWhiy;, glidepath
procedure- in moderate curved molars.

Methodology Two hundred and forty maxillary and mandibular molars with moderate curvature
were selected. The sample was randomly assigned into one of the 4 experimental groups (n = 60; 30
maxillaryand 30 mandibular molars) according to the tested instrument: MTwo 10.04 (VDW GmbH,
Minchen, Germany), ScoutRace 10.02 (FKG Dentaire Swiss Dental Products, dde-Ebads,
Switzerland), ProDesign 25.01 (Easy Equipamentos Odontélogicos, Minas GardjsaBd

ProGlider (Dentsply Maillefer, Ballaigues, Switzerland). After root canal access, an ISCigze 8 K
was passively inserted up to the coronal third to determine canal angle direction. Glide path
preparation was performed by an endodontist ugithe abovementioned files. Each instrument

gla dzaSR G6AO0S FYyR GKSY RAAOINRSR® 9 OK (220K

l.j
GKS 2[4 YR AY&GNHzYSyd &aSLI NI} GA2Y 614 Ffaz NBO

ResultsThe WL was reached in frequency of 68.3%, 58.3%%6artl 38.3% of ScoutRace, MTwo,
ProGlider and ProDesign, respectively. Separation rates were 6.7% to ScoutRace and ProDesign,
16.7% to MTwo, and 23.3% to ProGlider.

ConclusionsScoutRace 10.02 was the most effective and safe-filglinstrument on the cration of
glide path. ProGlider showed the highest separation rates.

GE3

Centering ability of three NiTi files with a single step versus three step shaping procedure.
*Moukarzel Maia DD$ Walid Nehmé DESE

DepartmentEndodonticsSaint Jeeph University’Saint Joseph University, Beirut, Lebanon

Aim To evaluate the centering ability of Reciproc® (VDW), Wave One® (Dentsply, Maillefer) and the
Shaper in a new Micro Mega NiTi solution, using two shaping techniques. (One step versus three
step crown down)

Methodology 90 resin blocks (Maillfer, Dentsply) were divided into three groups of 30 . The first
group was negotiated with Reciproc®, the second with Wave One® and third with the MM Shaper.
Each group was divided into two subgroups of 1&kdoeach : in the first sufroup each third was
prepared separately from coronal, to apical. In the second sub group the blocs were shaped in a
single step directly to the apical third . Pictures of the blocs were taken before and after shaping
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and superimposed in the digital program Photoshop. For each bloc, 15 sections at 0.5mm
respectively were drawn away from the foramen, using the AutoCad program. For each section,
two measurements were taken in the direction of the curvature anderotiposite direction .The

total of 2700 Values were collected and analyzed with an ANOVA,a paired student test and a
CAraO0KSNDa GS&ad 6AGK Ly FELKEFE NAR&a] FAESR |G pro
ResultsThe Fisher test showed a significant difference for all the blocks before andh#tping in

both techniques (p<0, 0001) and Uniti was proved to be the most conservative when compared to
other instruments(p<0,0001); Comparing the two shaping techniques , results of Reciproc and UNiti
showed significant difference when the instrument wesed three times in the

canal(p<0,0001):more resin was removed and the canal was more enlarged;The Student Test
confirmed these observations.Whereas results of the two tests for Wave One showed no significant
difference between the two subgroups (p>0,a0fhe same amount of resin was removed in both
cases.

ConclusionsThe three instruments enlarge the canal in both shaping techniques but Reciproc and
UNiti can be more conservative if used only one time in the canal;Continuous rotation for UNiti files
shawved to be more conservative than reciprocation increasing the centering ability of these
instruments.

GE4

An in vitro comparative study of lateral cutting efficiency of reciprocating instruments

*Reggio £, Anglesio Farina’GGiansiracusa Rubinf,Rldino &, Testarelli , Gambarini & Di

Giorgio B

Department ofOncology, University of Turifiurin 2scienze odontostomaatologiche, Univeysit
Sapienza of Rome, Rom@ncoloscienze odontostomaatologichegy, University Sapienza of Rome,
Rome, Italy

Aim The aim of the present study was to evaluate the lateral cutting efficiency of two

reciprocating instruments, Twisted File Adaptive (TF Adaptive) and WaveOne Primary.

Methods 10 new TF Adaptive (SybronEn@lendora, CA, USA) size ML1 (08.25) and 10 new
WaveOne Primary files (Dentsply Maillefer, Ballaigues, Switzerland) were activated using
reciprocating motors, respectively TFA Elements motor (SybronEndo, Glendora, CA, USA) and Silver
motor (VDW, Munich, &many). The device used for the cutting test consisted on a mainframe to
which a mobile plastic support for the haikce is connected and a stainlesteel block

containing a Plexiglas block against which the cutting efficiency of the instruments sted. t€Ehe

length of the block cut in 1 minute was measured in a computerized program with a precision of 0.1
mm. Mean and standard deviations of each group were calculated and data were statistically
analyzed with onavay ANOVA and Bonferroni t test (P.€5).

ResultsTF Adaptive displayed significantly greater maximum penetration depth than WaveOne
Primary (P < 0.05). More precisely. TF Adaptive instruments cut the Plexiglas block to a mean depth
of 8.7 mm (Standard Deviatier8D = 0.5 mm), while WaveORe&mary instruments cut the Plexiglas
block to a mean depth of 6.4 mm (SD = 0.3 mm).

ConclusionsTF Adaptive instruments showed greater lateral cutting efficiency than WaveOne
instruments, which could be related both to different cresesctional designs ahmotions.

GE5

Comparative analysis of two instrument cleaning foams used with reciprocating instrumentation
F Df dzd6 a3 CARf SNJ !

Department oRestorative Dentistrgnd EndodonticsUniversity Clinical Centre, Ljubljana, Slovenia

Aim To compare twanstrument cleaning foams during root canal instrumentation with
reciprocating singlile system.
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Methodology Thirty extracted mandibular incisors with mature apices and straight root canal were
decoronated to standardize working length to 16 mm. A 2mmepdstandardized access cavity was
prepared with Gate€slidden bur No. 2 and root canal patency was confirmed with K file #10. The
teeth were randomly divided in two groups (n=15) regarding the foam used for instrument cleaning
during instrumentation. Clea8tand (Dentsply Maillefer , Ballaigues, Switzerland) with dry foam

(CSD) was used in the first group, while Endofoam PVP (ADM, Brisbane, Australia) soaked with 2.5 %
sodium hypochlorite (EFW) was used in the second group. All root canals were instrumsiniggd
Reciproc R25 instruments and Reciproc Silver endodontic motor (VDW, Munich, Germany). Access
cavity was filled with irrigant (2.5 % sodium hypochlorite) and canals were instrumented according
G2 GKS YI ydzFl OG0 dzNENDa A KidglniitwO After2hyed peckidag miofiosg Ay |y
canal was irrigated and instrument was with cleaned in foam cleaner with three in and out strokes.
Before and after cleaning a video sequence of continuously rotating instrument was captured
allowing the instrument$o be subsequently analysed from four sides. Amount of remaining debris

in each flute was evaluated and scored as: (0) no debris visible; (1) isolated spots of debris; (2)
covered with loose debris (3) filled with loose debris and (4) filled with harkiepldebris. Amount

of debris in instrument was calculated as percentage of maximum scoresfwas used to

compare amount of debris between both groups before and after cleaning.

ResultsBefore cleaning, the average amount of debris in CSD and EFp/wgasL63.3% and 68.5%,
respectively and no significant difference was found (p=0.07). After cleaning, the average amount of
debris in CSD and EFW group was 7.7% and 3.4%, respectively and significant difference was found
(p<0.001).

Conclusion®Reciprocatig instrument cleaning with soaked Endofoam resulted less than half

residual debris compared to dry Clean Stand Sponge.

AcknowledgementsSupported by the Ministry of Higher Education, Science and Technology,
Republic of Slovenia, under grant-6293

GE6

Ledge position in relation to canal path: a microCT study.

*Roggia A1 Roccuzzo A, Pasqualini D, Alovisi M, Scotti N, Berutti E
Surgical Sciences, Endodontics, University afi Derital School, Turin, Italy

Aim Ledge formation is a common complication digriaccess cavity, canal scouting, glide path and
instrumentation with an incidence ranging between32%. Xay computed micreéeomography
(micro-CT) was used acquire pind postinstrumentation matched volumes to evaluate the most
frequent range of loddon of ledges in relation to canal path.

Methodology Extracted mandibular first permanent molars were selected. Canal patency with a #10
K-file was checked. Ledges were created with stainless stéelsup to #50. Molars were scanned

with a micrefocusconebeam geometry system. A total of 2400 projections through 360° were

I OljdZANBR G mnn 1+LE yn >!3 LIAESt &ATl Secion>Yd [ SF
and axial slice at ledge level was acquired. Ledge centroid (L) coordinatesdry axis were
registered. Canal centroid (C) was identified 1 mm apical to ledge levelCAmérpoint vector was
identified. The internal angle formed by the vector and the line joining MB and ML canals was
considered to indicate the root canal giion in relation to ledge position. A descriptive range of
frequency of location was calculated on axial slices.

ResultsThe root canal was most frequently located in the 45+20 degrees angle range freviLMB

line.

ConclusionsT'he root canal was mostequently located in the 45+20 degrees angle range from MB
ML line.

GE7
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Comparison of the shaping effect of two rotary instruments on root canal morphology: a

radiographic evaluation

Ozcelk B F ! NErhilsHNI T

!Department of Endodonticklacettepe University Faculty of Distry, Ankara?Department of

Restorative Dentistry and Endodontics, Marmara University Fa&ulty 5 Sy G A a0 NBR X Tadl yo

Aim The aim of this study was to evaluate the effects of Reciproc and SafeSiders systewots on

canal curvatures by using phosphor plate imaging system.

Methodology The 20 mesial root canals of extracted mandibular molars ,with moderate root canal
curvatures and two separate mesial canals and separate foramina(Weine type IV morphology) were

chosen radiographically.#15 H files were inserted to canals to demonstrate curvature angles and

initial digital radiographs of root canals were taken from buccolingual (clinical) and mesiodistal

(proximal) views. Curvature angles were measured by using Schi RSN & G SOKYy A lj dzSdw2 2
divided into two experimental group (n=10).In group 1 root canals were prepared with Reciproc and

in group 2 root canals were prepared with SafeSider instruments in accordance to the

Yl ydzF I Ol dzNB NI &inskuyhantathablzMapds 2vgré tdkent ugidarisimilar conditions with

initial digital radiographs.The prand postinstrumentation images of the root canals in clinical

view(CV) and proximal view (PV) were transferred to PicPick programme (Turkey). Statistically,

LI ANBR FYyR dzy LI ANBR (G GSada GSNBE dzaSR oLIXKnodnp d
ResultsStatistical analysis revealed that straightening of root canal curvature was significantly

greater in proximal view of both groups (p=0.001 and p=0.002).

ConclusionsStatistical analysis revealedaiha significant difference was not observed but more

straightining on curvature angle was noticed after Reciproc preparation , so it is concluded that

reciproc demonstrated significantly more canal straightening and makes more agressive preparation

from SafeSiders.

GES8

Wide Apical Preparation of Curved Root Canals; An Ex Vivo Comparison of the Root Canal Axis
following LightSpeed LSX System vs. a Hybrid Technique

*Abramovitz 1, Moshonov Y Brarsi B, Kfir &, Wigler R

Department of Endodontics, HelwrdJniversityHadassah School of DiehMedicine, Jerusalem,
2Departments of Endodontology, The Goldschleger School of Dental Medicine, Tel Aviv, Israel

Aim Root canal anatomy may call for wide apical preparation. This study sought to compare curved
root canal straightening and apical transportation following wide preparation to size #55 using
LightSpeed LSX system (LSX) vs. a hybrid technique utilizing ProTaper Universal rotary (PTU)
instruments followed by NitiFlex (NF) hand files.

Methodology Thirty-two mandibular molar mesial roots, with a curvature of20 degrees, in which

a size #20 LSX instrument was the first file to bind at the working length, were selected. The roots
were randomly divided into two groups. In group 1, the canals were preparédl8iK instruments

up to size #55. In group 2, the canals were prepared with PTU instruments up to F2 file (25/.08)
followed by NF files up to size #55. The canal angles, radiuses of curvatures and apical transportation
were calculated. The preperative raliographs of the canal central axis served as the control.
ResultsFollowing the root canal preparations to size #25, both preparation techniques maintained
the original canal axis with no significant differences between them. (P>0.05). Further apical
enlargement up to size #55 using NF files resulted in significant apical transportation and root canal
straightening opposing the apical enlargement to the same size using LSX (P<0.05).
Conclusion®ithin the limitations of this study, it could be conclude@thvhen a large apical
preparation is indicated in curved canals, Aapered instruments preserve the root canal axis more
effectively than does a hybrid technique utilizing a tapered rotary system followed by NiTi hand files.
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Shaping ability of sgie filetechniques vs. multipkenstrument rotary system in simulated curved

canals

*Ibrahim MM, Osama MElshazIA, Badr AE

Conservative dentistry and Endodontics, Faculty of Dentistry, Mansoura University, Mansoura, Egypt

Aim The aim of this study wae compare shaping ability of three different singlefiéehniques
(Reciproc, WaveOne, and OneShape) with mulipgé&rument rotary system {Race) in simulated
canals with L and-§haped curvatures.

Methodology Eighty simulated canal blocks (48haped, 40 Sshaped curvature) were

instrumented using Reciproc, WaveOne, OneShape ,-Rage rotary systems. Pre and post
instrumentation images were superimposed and assessment of canal shape was performed with
image analysis software. The width of the resmoved from the inner and outer aspects of the
simulated canals and canal transportation were measured. Data were analyzed using ANOVA and
Tukey's Post Hoc test.

ResultsSinglefile technique, particulary, Reciproc significantly transported the cavehitd the

outer surface at the apical levels and toward the inner surface of the canal at the middle part; it
transported the canal curvature more than the other two sinfiles (WaveOne, OneShapeRace
system revealed significantly less canal transatooh at different levels of both L andsBaped

canals.

Conclusiondviultiple-file system @Race) seems to maintain the canal curvature in preparing either L
or Sshaped canals compared to singdile techniques (Reciproc, WaveOne, OneShape).
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Filling: Leakage

GEO

Comparison of apical leakage between canals filled with thermafil aneseahll

*Andres Hernando C, Garcia Manjon A, Rodriguez Arrevola N, Juarez Navarro |, Romero Lozano B
Department ofEndodontics, Intituciolniversitaria Mississippi (Universidad De Alcala), Madrid,
Spain

Aim To evaluate the percentage of leakage in the apical third of canals of human extracted teeth
obturated with Thermafil (Dentsply, Maillefer) versus RealSeall(SybronEndo) with diafanizatio
technique.

Methodology 45 human uniradicular extracted teeth were selected with only one canal. They were
kept in saline solution and were cut off beneath the cementoenamel junction. WL was determined
with a K flexofile #15 passing the apical foramen goeth 1mm was dedutcted. The canal

preparation was made with Protaper (Dentsply, Maillefer) until F2file. NaOCI 5,25% was used to
rinse between the files and the last irrigation was with EDTA and followed by a last rinse with saline.
The canals were driadith paper points #30. The roots were randomly divided into 2 experimental
groups of 20 sample units each and 1 control group (positive) of 5 sample units, distributed as
follows:

Group I: 20 teeth obturated with Thermafil, apical diameter 30.04 with éhBkaler manipulated in
FOO2NRIYyOS 6AGK (GKS YIydzZFlI OGdzZNBNRaE AyaldNHzOUGAZ2Yy A
Group IlI: 20 teeth obturated with RealSeall, apical diameter 30.04 with sealer RS1 manipulated in
accordance with the manufacturer’s instructions using R&l oven.

Group llI: 5 teeth (positive ctnol group) were not obturated.

After completed setting time in accordance with manufacturer’s instructionshteatre kept in

saline solutionThe 3 groups were then covered with 2 layers of nail varnish exoeftd last 5mm

of the apical third. In the cervical arelaet teeth were covered with waxdnce they were dry the

layers of nail varnish was removed with a scalpel number 15 and immersed in indian ink (Faber
Castell, Stein, Germany) 48 hours. Then we athifie diafanization technique protocol and

observed the results with 4.5x lens and took photographs.

ResultsComparative statistal analysis:-Fest was usedDescritive statitical analysis: Excedpgins
used.Global leakage: RealSealb% leakage vsh&rmafil: 45%1 mm from apex: Leakage:

RealSeall: 5% vs. Thermafil: 2596nm : Leakage: RESeall: 50% vs. Thermafil: 2@4nm:

Leakage: RealSeall: 20% vs. Thermafil: 0%

ConclusionsStudy showed apical leakage using RealSeall is higher than Theroegdtl Bxim from
apex that Thermafil was higher

AcknowledgementdVe want to thank Dentsply, Maillefer for providing us with the Thermal
obturators and the oven, and thank as well SybronEndo for providing the RealSeall obturators and
Rs1 Sealer and the oven.

GB1

Coronal Microleakage of Three Dental Biomaterials as-ltrce Barrier in Nonvital Bleaching
*Ramazani M

Department ofEndodontics, Mazandaran University of Medical Sciences, Sari, Iran, Sari, Iran, Islamic
Rep. of

Aim Respecting the fact thabot canal therapy is main etiology for iatrogenic tooth discoloration,

the aim is to assess microleakage of Glass ionomer cement (GIC), Mineral Trioxide Aggregate (MTA),
and Calcium Enriched Mixture (CEM) cement as orifice barrier during walking bleaching
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Methodology Seventy extracted human incisors were divided into three experimental (n=20) and
two control groups (n=5) after root canal therapy. Three cements were applied asifice

barrier in test groups and bleaching was conducted using sodiubope powder mixed with
distilled water, for nine days. Bovine serum albumin marker was traced in aldaalber technique
with Bradford indicator to evaluate leakage. Krusik#dllis and MarNhitney were statistical tests
with 0.05 as significance.

Resuts Mean microleakage of GIC, MTA, and CEM cement groups were 0.47+0.02, 0.48+0.02 and
49+0.02, respectively. Statistical analysis showed no significant difference between three
experimental groups (P>0.05).

Conclusion®Vithin the limitation of the presenin vitro study, the sealing ability of CEM cement as
an intraorifice barrier was comparable with GIC and MTA.

GmB2

Comparative study of the ability to fill lateral canals of four canal sealers: MTA Fillapex, Top Seal,
Gutta-Flow, Pulp Canal Sealer.

*Fuster Garcia J, Victoria Escandell A, Pallarés Sabater A, Cantero Fabregat J

Valencia Catholic University Saint Vincent Martyr, Valencia, Spain

Aim Evaluation and comparison of the behaviour of a novel canal sealer, i.e. MTA Fillapex, and three
different caral sealers: Top Seal, Gufidow and Pulp Canal Sealer; when filling simulated lateral
canals. The homogeneity used for obturating the root canals, the apical seal and the leakage of the
filled simulated lateral canals are also compared for the previausliytioned canal sealers.

SummaryA total of 100 extracted human single rooted teeth with fully formed apices were selected
for this study. Teeth were deoronated, and roots were standardized to a working length of 16 mm.
Root canal preparation was carriedt with Hedstroem files until #20 previously and rotary Protaper
Universal file system in all groups. The specimens were then randomly divided into 4 groups A, B, C
and D (n = 20), and the control group. Subsequently, the teeth were diaphanized afatasimu

lateral canals were made at 2, 4, and 6 mm from the root apex. Finally, the teeth were obturated
with the lateral condensation technique, using a different canal sealer for each group (A: MTA
Fillapex @; B: Top Seal B; C: Gutta-Flow [J; D: Pulp Canal Sealer R)

GHB3

Microleakage of gutta percha and Resilon after two post space preparation lengths
*Wimonchit S, Chalermnontagarn®R

Department of Conservative Dentistryand Prosthodontics, Faculty of Dentistry Srinakharinwiro
University 2Department ofDental Service, Vegini Hospital, Bangkok, Thailand

Aim The purpose of this study was to compare the efficacy of two types of root canal filling, gutta
percha and Resilon, to preserve apical seal after two post space preparation lengths.

Methodology Twerty eight singlerooted teeth were chosen and decoronated to obtain 14 mm long
roots. They were prepared by means of step back technique usiiex Kle and gate glidden drill.

Apical enlargement was performed to #60 file while the coronal orifice wassaited to diameter of

2 mm,combined with 2.6% NaOClI irrigation. All roots were randomly assigned into two experimental
groups of 12 each and two controlled group of 2 each. Group | (n=12) and Group Il (n=12) were
obturated with Resilon/RealSeal and guparcha/ZOE sealer, respectively. The remaining was
allocated for positive (n=2)and negative control (n=2). All specimens were stored in 100% humidity
at 37°C for 7 days. The post space preparation in both groups was created utilizing heated pluggers,
and kaving a 5.0 mm root canal filling. All teeth were subjected to fluid filtration analysis to measure
volume of fluid flow rate. After that 2 mm root canal filling was subsequently removed in the same
specimen. The specimens were remeasured fluid flowirate same manner. Data was analyzed
statistically using repeated analysis of variance.
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ResultsThe maximum and minimum value were found in group | with 9 mm post space and group |l
with 11 mm post space, respectively. From statistical analysis, tigeflibuv rate increased

statistically significant (p<0.05) according to the length of post space. However, the group obturated
with Resilon/RealSeal showed significantly lower fluid flow rate than the group obturated with gutta

percha/ZOE sealer, irrespegti of post space preparation length.

ConclusiondBased on the results of this study, Resilon should be material of choice in case of tooth

with minimal root canal filling after post space preparation.

Filling: MTA

GB4

Apical sealing ability of mineraloxide aggregate root canal sealer

*Endang Suprastiwi ES, Fransilla Poedyaningrum FP, Munyati Usman MU
Department ofConservative dentistry, Universitas Indonesia, Jakarta, Indonesia

Aim Despite the excellence properties of mineral trioxide aggre@sf€A), it may have some

influence in its sealing ability. The purpose of this study was to analyze the occurrence of apical
sealing ability in root canal filling using MTA sealer.

Methodology Thirty-two extracted human lower premolars teeth had their canptepared and

filled with ProTaper. Divided into two groups, group 1 is filled canals by using guttaperca and MTA
sealer (MTAS) and Group 2 root canals were filled using guttaperca and resin epoxy sealer (RES)
which is used as a comparison group. All sespicubated at a temperature of 370C for 24 hours
with 100% humidity. Then the whole sample is immersed in India ink for 7 days. Samples were
washed and decalcified until transparent. India ink penetration depth is evaluated by using a stereo
microscopeby scoring. Score 1:@5 mm ink penetration, a score 2: ink penetration 0.540m, and

a score 3: ink penetration > 1 mm.

Resultsscore 1 in the group RES 37.5%, while 21.9% MTAS group. Data were analyzed using ANOVA
SPSS 17 at 5% significance levatistical analysis between the two groups showed no significant
difference.

Conclusionghe apical sealing ability of MTA sealer showed the same level with epoxy resin sealer

GB5

Bioactivity evaluation of Mineral Trioxide Aggregate and EndoSequenced@iocdroot Repair
Materials

*Lee HI, Kim SM, Kim DEee GW4Hwang YC, Lee BN

Department of Conservative Dentistry, School of Dentistry, Dental Science Research Institute,
Chonnam National University, GwandRrepublic of Korea

Aim EndoSequence Root Rephklaterial (ERRM) (Brasseler USA, Savannah, GA) is a calcium
phosphate silicate material with a bioceramic component. Unlike MTA, it comes premixed in a
readyto-use container. ERRM overcomes the basic handling difficulties associated with MTA. The

aim ofthis study was to compare the bioactivity of MTA and ERRM.

Methodology MC3T3EL1 cells were cultured in recommended culture conditions and exposed to the
test materials. The cell viability was evaluated by XTT assay. The expressions of alkaline phosphatase
(ALP), osteocalcin (OC) and bone sialoprotein (BSP) at gene level were detectdeidy &1 real

time PCR. Osteogenic differentiation and mineralization were measured by ALP staining and alizarin
red S staining. Oneay analysis of variance followed bgzT S&€ Qa t2ad 120 (dSad o1 a
determine any statistically significant differences according to the test materials with the use of SPSS
18.0 software program (SPSS, Chicago, IL). Differences were considered significant at p <.05.
ResultsCell viability ®ERRM in dilutions of 1, 1/2 and 1/4 was lower than MTA (p < .05). There was

no statistically significant difference in cell viability between materials in dilutions of 1/10 (p < .05).

The mRNA level of osteogenic genes increased significantly in MTER&M group compared to
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the control (p < .05). MTA, and ERRM led to an increase in ALP staining and alizarin red S staining
compared to the control.

Conclusion€£RRM had similar biological activity when compared with ProRoot MTA, suggesting that
ERRM can beesirable alternative to MTA for ro@nd filling material.

GEB6

Direct pulp capping with a nanostructural biomaterial based on an active calcium silicate system
*OpacicGalic }, Petrovic V¥, Sopta 3, Kowacevic R, Zivkovic 8

Department ofRestorative Dentistry and Endodontics, School afdd&ledicine 2Institute of
Pathology, Medical Faculty, Belgrade, Serbia

Aim To evaluate biocompatibility and bio functionality of a newly synthetized nanomaterial after

capping the exposed dental pulp§rabbits.

Methodology¢ KS GS&a0SR YFGSNARIFIE A& | OF f OE224ndXa A OF G S
phase with the addition of dehydrated plaster and barium sulphate astary ¥ontrast agent. The

calcium silicate system is arranged in agglortesavhich are made of particles (1147 nm) and

even smaller crystallites (19.9 nm). The control material was mineral trioxide aggregate (MTA).

Animal model used in this study included 4 rabbits. The exposed pulps in labial cavities of the teeth

were caped with tested materials and closed with glassomer cement. The animals were

sacrificed after 10 and 14 days. Histological evaluation was based on the inflammatory response of

the pulp and the formation of the dentinal bridge.

ResultsAll samples wittMTA showed signs of mild to moderate inflammation with inflammatory

and few giant cells next to the implanted material. Samples with CS showed absence of

inflammation or it was rated as mild, with less than 10 inflammatory cells per field. In this short
observation period, none of the samples exhibited dentin bridge formation around the area of the
exposed pulp. There was a very thin lateral deposition of a newly formed calcified tissue (up to
Mnod>Y0 Ay GKS YIEAf I NBE Ay @aenhiBayemaf neRly férdedl ¥ G S NI C
calcified tissue, with regular structure that resembled reparative dentin was observed in samples

with CS. Mesenchymal cells with odontoblast differentiation were observed on the outskirts.
ConclusionsThe new calcifiedigsue with a more regular structure (osteodentine), formed in contact

with the pulp capping material confirmed the biofuncionality of the CS, in vivo.
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Nonsurgical Endodontic Retreatmentof External Apical Root Resorption Using | . &
Mineral Trioxide Aggregate: A Case Report %

Neslihan YILMAZ*, Ersan CICEK*, Mustafa Murat KOC AK*

*Biilent Ecevit University, Faculty of Dentistry, Department of Endodontics,
Zonguldal, TURKEY

Aim
This case report aimed to demonstrate the nonsurgical endodontic retreatment of a mandibular
first molar associated with a severe external apical root resorption using mineral trioxide aggregate (MTA).

Introduction

Root resorption is the loss of dental hard tissue as a result of clastic activities (1). Early diagnosis
is the key factor to detect and preserve the involved tooth. Root resorption usually does not represent with
any clinical sign or symptom (2). Hence, the diagnosis is generally based on its detection during
radiographic examinations (3).

Case Presentation

A 19-year-old female patient referred with an endodontically treated mandibular first molar tooth
with complaint of pain and sinus tract. The tooth demonstrated tenderness to percussion. Radiographic
examination revealed a periradicular lesion involving pathologic resorption of the apical region of the distal
root (Figs. 1 and 2). The root canal fillings were removed from the canals and Ca(OH)2 paste was placed
for 2 weeks. When the tooth was asymptomatic, the mesial roots were obturated with gutta-percha and
resin-based sealer. The distal canal was obturated with white-MTA and wet cotton was placed for 48 hours.

The tooth was restored with amalgam restoration.

Figure 1 Figure 2 Figure 3

Digcussion
External apical resorption was successfully treated by using of MTA in this case. By using single
cone obturation technique and MTA obturation, a modified method was successfully used according to the
situation of this case. MTA could be considered as a superior material to be successfully used in the non-
surgical treatment of external root resorption. CBCT is very useful for evaluating the true nature and

severity of absorption lesions in root resorption.

Conclusions and Chinical Relevance
The patient was recalled for 1, 6, and 12 months follow-ups. In this period the tooth was symptom
free and radiographical examination revealed the healing of the apical region (Fig. 3).

References:
L. Patel 5, Ford TP Ts the resorpfion external or internal ? Drent Up date. 200734218220
2. Levander E, Bajka B, Malngren O Emly 1adiogaphic diagosiz of apical rool resomption dwing ovthodontic ealment: a study of maxillary
masors. EurJ Orthod 1098,20:57-63,
3. Sholoi A, Mortazavi H, Salemi F, Javadian A, Bakhtiari H, Matlabi H. Diagnosis of i external root r ion nzing conventional mbraceal filu
radiography, CCD, PSP, and CBCT A conparison study, Biomed J. 201 3,361 §-22.
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Root/furcal perforation repaired with MTA cement. A casgies/retrospective study.

*Toto S, lacono F, Zamparini F, Lolli L, Chersoni S, RiGan@olfiMG, Prati C

Department of Biomedical and Neuromotor Sciences, University of Bologna, Bologna, Italy

Aim This caseseries retrospective study investigated the clinical success rardifdontically

treated teeth presenting root or furcal perforation and repaired with hydraulic MTA cement.

All patients were treated by postgraduate students attending a Master in Endodontics.
Methodology Twenty-one endodontically treated teeth (n=20 patits) were initially classified on

the basis of radiographic presence/absence of periapical healing, presence/absence of periodontal
defects and other clinical data such as location, size and cause of perforation. Presence of
vital/necrotic pulp or presencef previous endodontic treatment was also reportédhe final

outcome measure was the presence/absence and the size of radiolucency around the perforation
(RAP)Perforations were filled in all cases with Tech Biosealer-Bodt(Isasan, ITALY) according

with the manufacturer instructions. All teeth were restored in composite after the endodontic
treatment. A follow-up of 12 months was performed. The outcome at 6 months was correlated with
the outcome at 1 year. Extraction data were recorded.

ResultsAfter one year 6 teeth presented RAP > 3 mm and 4 were associated by clinical symptoms
and extracted.

ConclusionsTreatment of root/furcal perforations is a high risk therapy despite the use of hydraulic
and bioactive materials such as calcium silidzdsed cenent. The appearance of bone defect in
correspondence of perforation is an index of infection and could represent a key factor for the
outcome of root perforation repairing therapy.

GEB9

Potential of Xray fluorescence analysis of some Mda@sed endodont repair cements

Suciu f, Dimitriu BA, Amza OE Varlan €, *Moldoveanu GE Constantinecu B, Stan B,
Preoteasa EA

Department ofEndodontics, Carol Davila University of Medicing Rharmacy?Department of
Operative Dentistry, Carol Davilmiversity of Medicineral Pharmacy?Horia Hulubei Institute for
Physics and Nuclear Engineering, Bucharest, Romania

Aim Mineral trioxide aggregate (MTAgsed endodontic repair materials are already studied by up
to-date physical methods. The authorgaduated the potential of Xay fluorescence (XRF) for the

study of these materials. XRF is a simple, multielemental, nondestructive and sensitive atomic
method of analysis. XRF detects elements from K to U, with few exceptions, and may be performed
by pottable instruments, covering concentrations from hundredths to tens of percent. XRF has not
been previously used to analyze endodontic repair materials.

MethodologyC2 dzNJ a¢! Sy R2R2y GAO NBLI ANJ YIFIGSNARFfa ¢6SNB
Angelug/Angelus), MTA Plus (Avalon Biomed Inc.) and Biodentine (Septodont). Flat discs were
prepared on glass plates; the materials were adherent and brittle after setting. Two portable EDX
XRF spectrometers with Rh and Ag anodes were used.

Resultsln all materidgs Ca and Fe were detected. Biodentine and MTA Plus contained Zr and its
chemical relative Hf as an impurity. The materials containing Bi (MTA Plus, MTA Angelus, ProRoot
MTA) also evidenced traces of Cr; both metals are trivalent, as may be Fe in thesalndn

Biodentine, MTA Angelus, ProRoot MTA we detected traces of Sr, a chemical analogue of Ca. While
not all nominal elements were found, neapecified minor and trace elements could be detected
instead by XRF.

ConclusionsXRF appears as a promisingthod for the analysis of endodontic cements, able to

detect unexpected minor elements (Hf) and trace elements (Cr, Sr) and thus complement other
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analysis methods. Further studies on these materials are in progress, also regarding their tissue
tolerance.

GB1

A Comparative study of the solubility of three ProRoot MTA, Ortho MTA and Retro MTA (Invitro).
*moshari AMIRABBAS1, akhavan HENGANMHE#jafi AMMAR, sadighnia AZIR

Department of Endodontics, Islamic Azad University, Dental BratahidBeheshti University,
Tehran, Iemic Republiof Iran

Aim the aim thisstudywas to compare the solubility of three ProRoot MTA, Ortho MTA and Retro
MTA (Invitro).

Methodology ProRoot MTA, Ortho MTA and Retro MTA comprised each experimental group was
consiged of the study group. 5 standardized stainless steel matrices (20+1 diameter, 1.51£0.1 height).
Mixing protocol for each material was according to the manufacturer guidelines. All samples were
immersed in double distilled water. Samples weight assessnegrts performed in 1h, 24h and 72h
interval to determine the amont of weight loss due to the solubility. ANOVA test was used to analyze
the resulting data. (P Value<0.005)

ResultsOrtho MTA was showed the best result after 24 hours, But the difference gieorRoot

MTA, Ortho MTA and Retro MTA were not statically significant after 1 hour and 72 hours. ProRoot
MTA had the most amont of solubility result after 24 hoursvéRie<0.05)

Conclusion®lthough Ortho MTA had the least of solubility, all of the ggddmaterials showed
acceptable results.

Acknowledgementghis study was performed in Azad University, tehran, Iran.

the funding source of the study was provided by the contributors.

52



€]=2]0)

Use of Mineral Trioxide Aggregate in the Treatment of Different Endodontic Problei
Case Series

Alim BA. *, Ozturk GC.*, Berker YG.*, Gunday M."
"Department of Endodontics Marmara University, Faculty of Dentistry, Istanbul, Turkey

To discuss@ﬂﬁ. use in treatment of teeth with internal root resorption and large periapical lesions with wide-open apices.

Inn'dl_iﬂcﬁon:

£ oy
tﬁp ‘root canals of thee
n apices using conve

ses with internal root resorption and wide-
al techniques can be challenging. Using
quality and prognosis.

' Case 1:

referred with spontaneous pain and intraoral
Radiographic exam showed resorptive areas
periapical lesion. After chemomechanic
ing for 10 days, root canal was obturated

Picture 2. Case 1, after treatment

L Case 2:

ﬁme to our clinic with sensitivity to percussion
#12 Radiographic exam showed internal
canal and periapical lesion. Root canals were
obturated using MTA.

|

Picture 3. Case 2, before treatment Picture 4. Case 2, after treatment

Case 3:

A 17-year-old female patient referred to our clinic with inlramai__-_'swéllhgl
Radiographic exam showed a large radiolucent area related to teeth #11,
#12 and #13 which was later analyzed using CBCT. #12 was instrumented
with hand-files and irrigated .Ca(OH), was left in the root canal and
changed every 7 days for 3 times. When the canal could be dried with
paper points and the symptoms were vanished, root canal was filled using
MTA to obturate the wide-open apex.

Al

Picture 5. Case 3, before treatment Picture 6. Case 3, after treatment

Case 4:

An 18-year-old female patient with a chief complaint of pain with pressure _‘
on the tooth #36 was admitted to our clinic. The OPTG showed a |
radiolucent area in the periapical area of #36. After 4 Ca(OH). c
the drainage from the distal root canal stopped and the symptoms
vanished. Mesial root canals were obturated with gutta-percha The
root canal had a wide-open apex which was obturated with MTA_

W

Picture 7. Case 4, before treatment  Picture 7. Case 4, after treatment

Key Learning Points:

*MTA is a better choice than gutta-percha for filling the root canals
with internal resorption and large lesions with wide-open apices in
terms of sealing and obturation.
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.}:‘ @ BIOACTIVE MATERIALS IN THE

an”

B ="l '/ ENDODONTIC MANAGEMENT OF
APEX WITH LARGE DIAMETER

Maria Murillo Benitez, Carlos Vidal Tudela, M2 Carmen Jiménez Sanchez, Jenifer Martin-Gonzalez, Juan José Segura Egea
Master in Endodontics. School of Dentistry. University of Sevilla. Spain.

Aim: Different studies suggest that calcium silicate-based like materials, such as MTA, are biocompatible. These materials are also bicactive because cﬂnmmread
phosphate ions in the medium allowing the formation of hydroxyapatite and bone. The endodontic management of apex with large apical di using bioacti
promoting periapical bone regeneration is reported.

B

L

Summary: Several cases of molars and premolars with longstanding
penapical lesions are evaluated. During the non-surgical root-canal treatment

a large apical diameter was detected. Apex measurements were |arger than o
0.050 mm

]

Qi
1 - | 1 3

~ . Y J’. JI_
- ) |

Initial periapical radiograph showing radiolucent periapical lesions involving the root
apices of 45 and 46. Diagnosis of persistent apical periodontitis was stablished. =
- y
3 |

]

Root-canal retreatment of 47

Root canal retreatment of 45 and 46.

During the non-surgical rooi-canal re-ireatment a large apical diameter was detected. Apex
measurements were larger than 0.050 mm. In the distal roct-canal of 46 and in the root-
canal of 45 an apical plug with MTA was placed. Mesials root-canals of 46 were filled only
with guttapercha.

Key learning points:

* MTA, and others bioactive matenals,
can accelerate and improve periapical

Apical stop with MTA healing:
“ - Apical plug with MTA is a predictable
treatment option in cases of large
A apical foramen.

= MTA facilitates the correct sealing of
apical third in molar with large apical
diameter.

After one year follow-up, all radiclucent periapical lesions are decreasing, indicating
periapical healing. The root-canals where the plug with MTA was placed showed faster ™. One year follow-up after
penapical healing compared to those root-canals filled enly with guttapercha.
Periapical radiolucency is still evident in the mesial root of 46.
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nternal resorp
glycogen storage disease

Sepic Matanovic BM, Molnar M, Blazic Potocki Z. D
Department of oral medicine, endodontology Dental Clinic Zagreb

Aim: To present unusual internal root resorption in metabolically challenged patient.

Introduction: Glycogen storage disease type I (GSD I) or von Gierke's disease, results from deficiency of the enzyme glucose-6-phosphatase, and has an
mncidence of 1 to 100,000.

Deficiency impairs ability of liver to produce free ghicose from glycogen and from gluconeogenesis. Since these are the two principal metabolic
mechanisms by which the liver supplies glhucose to the rest of the body during periods of fasting, it causes severe hypoglycemia and results in increased
ghyrogen storage in lver and kadneys. Both organs function normally in childhood, but are susceptible to a varety of problems in adult years. Other
metabolic derangements inclode lachc acidosis and hyperhpidemma. Frequent or contimuous feedings of comstarch or other carbolydrates are the
principal treatment. Other therapeutic measures may be needed for associared problems.

Case report: Patient, 28-year old female, came to our practice, complaining of severe pain and swelling in lower yaw. Upon oral examinations tooth
was found to be non-viral. Patient denied recent or past trauma, but on closer anamnestic dialogue, revealed unusual metabolic disease - type 1 ghycogen-
storage disease, which greatly impaired our time on the chair, since she was prone to frequent hypoglycernia.

41 were endodnticaly treated, using ProTaper Rotary System (Dentsply/Maillefer; Switzerland) and Thermafil (Dentsply Maillefer - Switzerland)
chturation techmque.

A year after 42 hecame non-vital, so the same procedure was performed. O x-ray we saw distal bone resorption in first third of the root.
Peniodontal surgery was performed and the defect filed with Geistlich Bio-Oss bone substitute.

Clinical Relevance References

1.Management of a Massive Resorptive Lesion with Multple Perforations in a Molar: Case Report. Borkar 5, de Moronha de Ataide [ | Endod. 2m5

2. Treatment of internal resorption with mineral tnoxde aggregates: a case report. Yadav P, Rao Y, Jain A, Relhan N, Gupta 5. | Clin Diagn Res. 2013
Oct;7(10):2400-1.

3.Glyrogen storage disease type 1 and diabetes: leaming by companng and contrasting the rwo disorders. Rajas F, Labrune P, Mithieux G. DChabetes Metah.
2013 Oet;zals)377-87.

GB4

Comparison of MTA ,CEM and Geristonehuman gingival fibroblast attachment quantity
*Esnaashari E

Endodontics, Islamic Azad University Dental Braratirah, Islamic Republic van

Aim one of the concern following retrograde preparation and filling happens to to be bone and
periodontiumformation beside their neutral attachment to each other . paying attention to the type
of retrofilling material can lead to lack of real regeneration . quality and quantity of cell attachment
to retrograde filling material ,determines its biocompatibilitie purpose of this study was to
evaluate the quantity of human gingival fibroblast attachment to three retrograde filling material
Geristore , MTA and CEM using the the SEM quantitative measurement

Methodology 8 disks in each group was prepared andcpthin fibroblast culture the specimen

were fixed in osmium and different concentration and alcohol after 3 time periods being 24 and 72
hours and 1 week cellular counting was performed under scanning electronic microscope .
ResultsThe most amount of &chment was related to CEM after one week while Geristore showed
the least amount of attachment during 72 hours and 1 week

Conclusionghe amount of attachment increased in CEM and MTA groups during different time
period. On the contrary in Geristore g attachment which may be due to resin base and
increasing toxicity.

GEB5

Endodontic retreatment with Mineral Trioxide Aggregate for incomplete vertical root fracture
*Nobuyuki TI, Noriko M

Department of Pulp Biology and Endodontics, Kanagawa Dentaidity,, Kanagawa, Japan
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Aim Vertical root fractures (VRFs) are a common cause of tooth loss. Early diagnosis of VRFs is
imperative to avoid overtreatment and extensive bone loss. Little evidence exists though, relating
the incidence of VRFs to the endwodic retreatment. Mineral trioxide aggregateMTA has been
shown to be very effective in sealing the pathways of communication between the root canal system
and periodontal tissue. MTA also showed the less cytotoxicity and antibacterial activity. Thegurpo
of this study is to evaluate from a clinical point of view the MTA performance in VRFs cases.
Methodology The new rootdentin adhesion method consists of the elimination of infected dentin

by ultrasonic device, followed by MTA obturation. Thittie teeth with incomplete VRFs were

treated by this method under a dental operating microscope. Clinical symptom and radiographic
appearance of bone loss lesions were followed up from 12 to 49 months.

ResultsClinical and radiographic folleup showed asymptomat teeth after treatment, the success

rate was 97%.

ConclusionsThe results showed that the new reatlhesion method using the ultrasonic device and
MTA obturation is an effective therapy for incomplete VRFs. Endodontic retreatment with MTA is an
alternative therapy that might improve the healing outcomes for patients presenting with complex
and challenging endodontic condition.

Filling: Other

GER6

Assesment of effectiveness of different shaping and filling technigues irsbapkd root canals
Sezgin GPGencoglu N

Department ofEndodontics, Marmara University, Istanbul, Turkey

Aim The aim of this study, was to compare the effectiveness of the different shaping and filling
techniques in the oval shaped root canals.

Methodology 150 singleroot extractedpremolar teeth with oval shaped canal were used in this
study. The roots were instrumented using the Reciproc system (n:75) ofB&tétechnique (n:75)
and then, subdivided into five groups according to the filling technique; lateral condemsatio
Microseal, Obtura, System B, S@ivre. The specimens were scanned using -beaen computed
tomography. Percentage volume of gutiarcha & sealer and void in the coronal, middle, apical
thirds of each canal were measured using OnDemadip softwae program.

Resultswhen the shaping techniques were compared, the teeth shaped withEgiek technique
showed statistically higher percentage of filling material than teeth shaped with Reciproc system
(p<0.05). Regard to obutration techniques, latarandensation showed statistically the higher
percentage filling material than Seftore technigue and no statistically significant difference was
detected among the other groups (p<0.01).

Conclusiondlthuogh all filling techniques were found to beesffive in oburation of oval shaped
canals, lateral condensation technique resulted more gptechatsealer content than Soft core
technique.

GB7

Comparative analysis of the antimicrobial action of endodontic sealer Acroseal, Sealapex and AH Plus
setting against Enterococcus faecalis biofilm

Rezede GG, Massunari £, Queiroz IOA Bueno CREGomesFilho JE, Valentim B, Lodi C§
*DezanJunior B

Departments otEndodontic?Pediatria, UnespUniv Estadual Paulista, Aracatuba, Brazil

Aim Enterococcus faecalis is a gram positive bacteria that can resist to the endodontic therapy and

maintain the infection present in the root canal system. Therefore, the use of endodontic sealers
with antimicrobial activity could help to eliminate residualcneorganism that have survived after
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endodontic treatment. The present study aimed to compare the antimicrobial activity of the
endodontic sealers Acroseal, Sealapex and AH Plus in vitro biofilm model.

Methodology It were prepared 144 bovine dentin spe@ns, twelve blocks for each cement in each
experimental time that remained in plates containing culture medium inoculated with E. faecalis
(ATCC 51299) for biofilm formation. After 14 days, the samples were transferred to another plate
with test sealers ath were kept at 370C and 5% CO2 for 2, 7 and 14 days. Specimens without sealers
were used as a control for each period. After each experimental, the samples were agitated in
sonicator. The suspensions were agitated in vortex and serially diluted in sadingge plaqued in
m-Enterococcus agar. Colony forming unit were counted and the data were statistically analyzed
using ANOVA, ShapiWilk and KruskalVallis oneway test (p<0.05) for the antimicrobial potential
determination.

ResultsResults: Sealapeshowed significant difference in all experimental times in comparison to all
other groups. AH Plus and Acroseal showed antimicrobial activity just at 14th experimental day.
Conclusiongonclusion: Neither of sealers setting tested was able to removdrbiofihe Sealapex
showed higher antimicrobial activity in all experimental periods. All sealers examined the
antimicrobial effectiveness was higher with over time.

GEP8

Ability of different obturation technigques to fill canal irregularities using gpacha and RealSeal
Alabs S, *Alhadainy HA, Darrag AM, Mohammed AA

Department ofEndodontics!Ministry of Health, Sanaa, Yeméhanta University, Taat Egypt,
SEndodontics, Islamic University, Medina, Saudi Arabia

Aim To test the ability ofutta-percha and RealSeal to fill canal irregularities using different
obturation techniques.

Methodology A splittooth model with four artificially created defects on canal wall was used to
compare three techniques, cold lateral (CLC), warm lateral (Vdb€Wwarm vertical (WVC) used

with gutta-percha and RealSeal obturating materials. The technique evaluation was based on defect
replication quality as a function of defect location and size. Obturation mass was removed for visual
evaluation on an ordinaksile, 0 to 4, based on how much each defect was replicated. Statistical
analysis was performed using KrusWadllis test and Mann Whitney test (p = 0.05).

ResultsBoth warm techniques were significantly better than CLC. Based on defect sites, WVC was
better than WLC in replicating the apical defect. There was no significant difference between
replicating small and large middle defect for the two warm techniques. For filling materials, no
significant difference was found between guftarcha and RealSealafi defect sites using WLC and
WVC.

Conclusion®8oth gutta percha and RealSeal can similarly replicate canal irregularities with worm
obturation technique. Worm condensation (either vertical or lateral) is proved to be better than the
cold lateral condend#n in replicating the apical defect.

GER9

Comparative evaluation of three different Monoblock obturation systems: an in vitro and clinical
study

*Badr AE, Omar N3lbrahim MM

!Department ofConservativ®entistryand Enddontics, Faculty of DentistiDepartment of
Microbiology Department, Faculty bfedicine, Mansoura Universitiy, Mansoura, Egypt

Aim This study was designed to evaluate, clinically and radiographically, the effect of new three

different monoblock obturtion systems (RealSeal SE, ActiV GP, and EndoREZ) on the healing of
perapical lesions. Also to evaluate the sealing ability and adaptation of these obturating systems
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Methodology A total of forty healthy individuals with nevital pulp and an apical radiatency were
selected for this study. They were randomly divided into four groups, (n=10) according to obturation
system used; AH Plus, RealSeal SE, ActiV GP, and EndoREZ. A standardeggidalrpreparation
technique instrumented all canals and obtumat was performed according to manufacture
recommendations. The patients were recalled for clinical and radiographic evaluation at 3,6,12, and
18 months intervals. Preoperative radiographs were compared to recall radiographs. For
microleakage test, canadd sixty single rooted human teeth were prepared and obturated by the

four tested materials and microleakage was determined using dye extraction method. Representive
samples from each group were used to evaluate the adaptation of the obturation materiedsal

walls using scanning electron microscope (SEM).

Resultsradiographic evaluation and clinical examination revealed 100% success rate for the EndoREZ
and RealSeal SE groups, for AH Plus and ActiV GP groups, 90% success rate was obtained. There was
no statistical significance in the healing outcomes between the four groupss@aire test).

Microleakage evaluation using dye extraction test revealed significant difference between EndoREZ
and both AH Plus and RealSeal SE, with no significant differéhcactiV GP (ANOVA test). SEM
evaluation presented proper adaptation with no gap at the material dentine interface for EndoREZ
and ActiV GP groups, while gap formation was observed with AH Plus and RealSeal SE groups.
Conclusion®lthough the proper seadg ability and better adaptation of EndoREZ and ActiV GP,
monoblock obtutration systems had a comparable healing potential between them and to that of
conventional obturation system (GP/AH Plus).

GEL00

Effect of Post Space Preparation on Apical Obtuna@aality in Teeth Obturated with Different
Obturation Techniques

Yilmaz ZE Askerbeyli SE*Isik M, Kucukkaya SESahin €

Departments ot Endodontics?Prosthodontics, Hacettepe University Faculty ofiixry,
Ankara/Cankaya, Turkey

Aim To evaluag the effect of post space preparation on apical obturation quality in regards of
different obturation techniques.

Methodology Sixtyfour singlecanal teeth divided two experimental group (n=30), positive (n=2)

and negative control groups (n=2). In grouygeketh were prepared with TF Adaptive Small;

(35/0.04), group 2; prepared by TF Adaptive Medium; (35/0.06). The experimental groups were
divided three subgroups (n=10) according to obturation technique.

Group 1A; were obturated with #35 gutfgercha mastr cone/AH plus/lateral compaction

technique, Group1B; TF gutfeercha (35/0.04) single cone technique/AH plus, GrouplC; continuous
wave of condensation technique (Elements Obturation Unit)/AH plus.

Group 2A; were obturated with #35 gutf@ercha master co®/AH plus/lateral compaction

technique, Group2B; TF gutfeercha (35/0.06) single cone technique/AH plus, Group2C; continuous
wave of condensation technique (Elements Obturation Unit)/AH plus

Negative control; prepared/obturated/fillings were not removdrbsitive control;
prepared/unobturated.

3 days after obturation post space preparation were prepared and the-fibst (Snowpost) was
cemented in all samples preserving apical 5 mm of the fillings. 24 hours later, apical microleakage
values of each groupere measured using a fluid transport device. The results were recorded and
statistically analysed with Twway ANOVA.

ResultsThe results demonstrated that between obturation and preparation technique interaction
were not statistically significant (9205). Comparing obturation techniques, there was a significant
difference among the groups (p < .05). Differences in obturation technique were observed at group
1A. This group showed the lowest amount of leakage values. The mean values were greaig in gro
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1B; however, statistical analysis revealed no significant differences among the preparation

techniques (P>0.05).

Conclusion®fter the post space preparation, preparation techniques did not affect the apical
leakage but obturation techniques influencegdical leakage significantly. While lateral compaction
and continuous wave of condensation technique showed similar leakage value, the single cone

technique showed the worst results.
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. Repair of root perforation \ [@;@ﬂ@};
uLcCc using vl

Mineral Trioxide Agregate(MTA) ..o e cumomoo

M. Espinoza, J.A. Gonzalez, F. Duran-Sindreu.

barcelona

Aim: Asses the outcome for teeth with root perforations managed by the placement of mineral trioxid:
aggregate (MTA).

Introduction:.
Perfarations lead to inflammation and the destruction of periodontal fibers, alveolar bone causing cause 2
periodontal defect. It is important to diagnose and repair perforations immediately if possible.

MTA is reported to have good long-term sealing ability for root perforations regardless of the location.

Clinical Case: |Sealing of the perforation|
Female patient referred from a particular
clinic,that arrive to Clinica Universitaria de
Odontologia (CUQ), because during the cavity
procces, failed to find the root canals, during that
process the furcal perforation was created.

In a clinical view we can identified the furcal
perforation.

The treatment , performed was to seal the
perforation with the use of Mineral Trioxide
Agregate(MTA), and subsequently the root
canal treatment was performed.

ROOT CANAL TREATMENT

Working lenght Radiograph First heat wave
Radiograph. with gutapercha cones. Radiograph

Key Learning Points:

-The repair of perforation may be accomplished nonsurgically, from inside the tooth, or surgical ag
depending on the case.

-The time to repair the perforation is important to avoid bacterial contamination in the area.
-The most important factor affecting the outcome of the treatment is the location of the pel
Krupp C, Bargholz C, Brisehaber M, Hiilsmann M. Treatment Outcome after Repair of Root Perforations with Mineral Trioxide Aggregate: A Retrospective Evaluation of 90 Teel

Fontius V, Pontius O, Braun A, Frankenberger R, Roggendorf M. Retrospective evaluation of perforation repairs in & private practices. Journal Endodontic. 2013 2013; 35(41)

Mente J, Leo M, Panagidis D, Saure D, Pfefferle T. Treatment outcome of mineral triovide aggregate: repair of root perforations-fong-term results. Journal Endodontic. 2004;
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Restoration

GHO02

Conservative restoration after root carteéatment and excessive loss of tooth structure

Vkoje KT . NJ2 yFA{o st tOAWA dL %

!Dental Department, EndodonticRental Department, Endodontics, Dental Clinics of Vojvodina,
Medical Faculty, University of Novi Sad, Novi Sad, Serbia

Aim: The aim of this case is to show a reconstruction of an endodontically treated teeth. with great loss of tooth
structure, using direct fiber-reinforced post system and direct composite restoration.

Summary

Reconstruction of the coronal part of the tooth is an important and integral part of every endodontic treatment.
The use of fiber-reinforced composite (FRC) posts to restore endodontically treated teeth has gained popularity
due to its mechanical and esthetic characteristics and good properties of the adhesive systems.

Case presentation

A young female patient. 21 years of age. was addressed to the Dental Clinic for endodontic treatment of a
complicated root canal system on the lower left molar. The patient also had a deep subgingival fracture of the
buccal wall. and mesial wall of the tooth was also missing. After canal preparation and obturation, the patient
was scheduled for direct composite reconstruction due to lack of financial resources for ceramic crown
placement. After the preparation of the canal and cementation of a FRC post (Core & Post System. Dentsply).
particular attention was paid to the incremental and curing techniques adopted to reconstruct the coronal part of
the tooth (SDR and Ceram X Mono, Dentsply). In the subgingival area a light-cured glass ionomer was placed.
Discussion: The prognosis of endodontically treated teeth depends not only on the success of the endodontic
treatment, but also on the type of reconstruction. In this case direct composite reconstruction was made shortly
after root canal therapy and it provided good coronal seal and occlusal function on control examinations after
two years.

Conclusions and Clinical Relevance

Direct composite reconstruction of endodontically treated teeth is a good alternative to prosthodontic therapy
that can offer a timely solution and postpone prosthodontic reconstruction until it becomes convenient.
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Micro-CT Analysis of Cement and Void Volume in Oval Shaped Canals Restored with Oval Fiber Posts
and Their Effect on Pugbut Bond Strength

*UzunIDNf SNJ . = YSai{Ay /I YStSo !

Department ofendodontics, ondokuz mayis university, SAMSUN, Turkey

Aim To evaluate volume of the cement and voids in oval shaped canals restored with either oval or
circularshaped posts by microCT analysis and investigate the effect of cement and void volumes on
bond strength.

Methodology 24 extracted mandibular prernolarsitiv oval root canals were root canal treated and
then divided into 2 groups randomly. Group | was restored with Ellipson oval fiber post system
whereas Group 2 was restored with conventional circular fiber posts.Each specimen was mounted on
a custom attachent, and scanned using a higésolution micro CT system. The volumes of interest

for the coronal and apical sections of the post were selected from the middle of the post in the root
canal. The volume of cement and any voids inside the region of interest analyzed. All areas
without post and cement material within the root canal space were considered as voids. Lateral or
accessory canals were not considered in the analysis. Then each specimen was sectioned
perpendicular to its long axis using a premissaw at a slow speed under water cooling and thin slice
pushout test was applied.

ResultsThe puskout bond strength of the oval posts (apical: 11,781 + 2,512 and corb®&65+

1,812) were significantly higher than those of the round posts (a@cE24 +2,055and coronal:

12,046 £2,552).In coronal and apical thirds, the volume of void and cement values of the oval posts
were higher than those of the round posts.

Conclusionin the light of higher bond strength of oval fiber posts it can be sstggethat voids
trapped within post space might act as a stress absorber and increase bond strength of posts and
pushout bond strength could not be affected by resin cement thickness around the post.

GHO04

Structural changes in enamel and dentin aftee tipplication of hydrogen peroxide 37.5% and
carbamide peroxide 35%

*Esteve |, Llena C, Forner L, lturralde A, Vera B

Department ofStomatology, Universitat de Valéncia, Valencia, Spain

Aim Aim: to describe morphological and mineral changes in enametiantn after internal

bleaching with hydrogen peroxide 37,5%(HP) and carbamide peroxide 35% (CP). Using confocal
laser microscopy (CLSC) and eneligpersed xay (EDX) spectroscopy .

Methodology Methodology: Twenty endodontically treated human teetare divided into four

groups. Each tooth was longitudinally sectioned to get an experimental and control sample. Control
samples of all groups were conserved in artificial saliva during all the procedure. Experimental
samples of groups 1 and 2 weredted with HP (Pola OfficeSD{) making three aplications of ten
minutes each one (30 minutes), and groups 3 and 4 with CP (Pola R8pgmaking three

applications of 30 minutes each one (90 minutes), simulating clinical conditions. In both cases, th
bleaching agent was applied in enamel and dentin. Changes in enamel were evaluated for groups 1
and 3 and dentin changes for groups 2 and 4. Morphological changes were evaluated with CLSC.
Mineral changes (proportion of calciui@a and phosphateP- exiging in each experimental sample

and its control) were evaluated with environmental scanning electron microscopy in association with
and EDX system. Mineral changes among experimental group and its control were analyzed with
Wilcoxon test with a considerinsignification when p<0,05.

ResultsResults: Morphological study showed similar changes in the morphology of the prisms of the
bleached enamel with both bleaching agents. However, there were not changes in the morphology
of the dentin The proportion of Gand P was lower as much in enamel as dentin of the treated teeth
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in comparison with their controls, although the differences were significant only for the Ca
proportion(p<0,05). ¢

Conclusiongonclusion: Bleaching with high concentration peroxides predumorphological
changes in enamel. The ratio of CAy P decreased in both enamel and dentin after treatment.

GHEO05

Effect of two different sizes of post drills on surface temperature rise of two different tooth types:
An exvivo infrared thermographicralysis study

F/ Seé KHH\GtinBerew ©A Celik B ¢ | 6 R Rayipnidl 3

Department ofEndodontics?Department ofOral Diagnosis and Radiolodsaculty of Dentistry,
Karadeniz Technical Universityabzon, Turkey

Aim Rotary motion of the podadrills may lead to dangerously high temperature rise on root surface.
Temperature increase 10°C higher than regular body temperature has harmful effects on
surrounding tissues. The aim of this study was to evaluate temperature rise on root surfaces of tw
different tooth types during dowel preparation by using two different sizes of post drills.
SummaryThis study included 42 human incisor teeth (14 lower incisors, 28 upper incisors). Root
canals were instrumented with ProTaper instruments and filled gittta-percha and sealer. A CBCT
scan was taken to detect the thinnest part of the dentinal wall of each root. The roots were
embedded in acrylic resin 1 mm from coronal parts that provided the match of teeth to the special
holder. Teeth were divided intthree groups according to the size of post drill and tooth type as
follows: group 1, size 1 GF post precision drill (1,1 mm, Polydentia, MezxbracaSwitzerland)

used in upper central incisor; group 2, size 3 GF post precision drill (1,5 mm) upperrcentral
incisor; group 3, size 1 GF post precision drill used in lower central incisor. Temperature changes
were measured from the thinnest root surfaces by using a FLIR SC6000 thermal camera and
recorded. The data were statistically analysed byagisineway ANOVA ahposthoc Tukey tests
(p<.05).There were significant differences between groups. Group 3 (mean temperature rise:
14,95°C) demonstrated higher temperature rise than group 1 (mean temperature rise: 8,47°C and
P<.001) and group 2 (mean tédS NI G dzZNE NAR aSY dZtpc/ YR tfodnamod
difference between group 1 and 2 (p>.05).

Key Learning Points

w 2A0KAY GKS -y sudy, dowe pfeparafion in lovek isicisdBsilangerously
increased the temperature over thaitical threshold even with the use of smallest drill.

Determining the optimal post drill size for post space preparation i

Retreatment

GEL06

PASSIVE ULTRASONIC IRRIGATION OF THE ORANGE OIL IMPROVES THE REMOVAL OF RESIDUAL
ROOT FILLING MATERIAMIGRGCOMPUTED TOMOGRAPHY STUDY

Michelon G, *Pillar R, Bello MD@&, Lang PM, Bier CAS

IStomatology Department, Federal University of Safdgia, Santa Maria?Department of

Conservative Dentistry, Federal University of Rio Grande do SulARgte, RS, Brazil

Aim The aim of this study was to evaluate the efficacy of passive ultrasonic irrigation (PUI) with an
organic solvent in the removal of residual root canal filling material during endodontic retreatment
using highresolution micrecompued tomography (micreCT).

Methodology Thirty curved mesial roots from mandibular molars presenting isthmus area were
selected through higlesolution micreCT scans. The specimens were instrumented and filled with
gutta-lJS NOK I Yy R 9y R 2i# techriiqued The résid@BdotNanal fillkg: ndaterial was
removed with ProTaper retreatment instruments followed byFLProTaper Universal instruments.
In the Manual group, the specimens were irrigated and handly agitated with Orange Oil solvent,
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2.5%NaOCl and 17% EDTA. In the PUI group, the specimens were submitted to PUI with Orange Ol
solvent, 2.5% NaOCI and 17% EDTA. Thereatfter, the-@iicveas used to measure the volume of

the residual root canal filling material after each stage of the retreathprocedure. Statistical
analysis was performed using the Friedman and Mann Whitney tests.

ResultsThe protocols of irrigation of the Manual and PUI group decreased the amount of residual
root canal filling material comparing only with the removal thrbugtary instruments (P < 0.05).

The PUI Group showed a significant percentage reduction of the residual root canal filling material
than the Manual Group, for all the thirds (P < 0.05).

ConclusiondNone of the irrigation protocols were able to completedynove the residual root canal
filling material from curved canals with an isthmus area. However, the PUI protocol showed to be
more efective than the Manual regarding the removal the root canal filling.

GELO07

Efficiency of Three Essential Oils Extra¢isain Medicinal Plants in the Retreatment of Teeth
Obturated With Three Gutt&ercha Brands

Ismael SKA *Eid GEM, EEHawary SSE

!Department ofEndodontics, Faculty of Oral and Dental Medic®&iro UniversityDepartment of
Pharmacognosy,deulty ofPharmacy, Giza, Egypt

Aim The study evaluated the efficiency of essential oils extracted from medicinal plants in dissolving
three guttapercha brands and compared the efficiency of Navel orange (room temperature),
Common mandarin (4BC) and CardamofdORC) in retreatment.

Methodology Essential oils from thirty five medicinal plants, representing six families of aromatic
plants growing in Egypt, were extracted by steam distillation and tested for dissolving three gutta
percha brands (HygenicElaillefer® and Meta®) at room temperature r.t. and a0 Based on the
dissolution efficiency three oils having the highest dissolution rates were choseitrgatment;

two essential oils from Family Rutaceae; Navel orange (r.t.), Common mandaRD)(d0d one

from Family Zingibraceae; Cardamom RID Sixty single rooted teeth were prepared and equally
divided into three groups for obturation by the three gufparcha brands and Zinc oxide eugenol
sealer. Rdreatment was done by the three oils agtiloroform using Hfiles in crowrdown

manner. Rdreatment time was recorded. Roots were split longitudinally. Stereomicrographs were
evaluated by image analysis software for determining the remaining debris. Data were subjected to
analysis of variancsjgnificance was set at P< 0.05.

ResultsRetreatment time generally ranged between 2435 min, where Navel orange recorded the
statistically highest on Maillefer® (p=0.001), and Common mandarin recorded the lowest on
Meta®(p=0.001). The remaining delwigs not statistically significantly different for each of the

three oils on the three brands, Common mandarin yielded the highest range (4i5.3%),

followed by Navel orange (22.230%), the least was Cardamom (17-2886). Chloroform showed

the highest satistically significant debris % with Meta (55.9%), p=0.02.

ConclusionsT'his work emphasized the ease of preparation and use of a natural essential oil as a safe
solvent in endodontics instead of using toxic solvents. Navel orange (r.t) and Cardam@n) ¢&h

be considered as practical gutpeercha solvents.
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Retreatment procedures performed by dental studentmical cases

F . NJ ¥ A{00 2nakde i€ L

!Dental Department, Endodontics, Dental Clinics of Vojvodina, Medical FaRalyd Department,
Endodontics, Medical Faculty, University of Novi Sad, Novi Sad, Serbia

Aim: The aim of this report is to show the clinical skills of final year dental students in
successtul retreatment of previously treated root canals.

Summary: Endodontic nonsurgical retreatment is most often the first choice to overcome a
failed endodontic therapy. Removal of root canal filling material is a prerequisite for canal re-
preparation and it can be done with thermal. mechanical and chemical methods. but usually a
combination of these methods is used. Retreatment procedures can be very complex and time
consuming, even for an experienced endodontist.

Case presentations:

The first patient is a 24 year old female patient, requiring retreatment for further
prosthodontic reconstruction. on the upper left first premolar. with a chronic periapical lesion.
The removal of old filling material was done with Hedstrom files and eucalyptus oil and re-
preparation continued with K-files in a step-back manner.

Another female patient, 22 vyears of age, addressed the Dental Clinic during endodontic
practice for dental students. A complicated canal system of an upper left first molar was
desopturated with the aid of ProTaper Retreatment files and eucalyptol. Also, a previously non-
prepared MB canal was shaped for further obturation with gutta-percha cones and Apexit sealer.

Patient B.E. (40 vears). with a technically poor obturation and transportation in the mesial
canals of a lower left first molar. needed retreatment. The obturation from the root canals was
removed with a combination of hand and rotary instruments. After establishing the right canal
path, further instrumentation was done with ProTaper System followed by appropriate
obturation.

Key Learning Points: In many cases. failed endodontic therapy can be corrected with
nonsurgical retreatment procedures through better canal debridement. disinfection and
obturation. Despite the fact that these procedures require great skill and experience. dental
students. with good guidance. can also be successful in achieving these goals.
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= RETREATMENT OR WAIT?

Rodriguez, A., Aguilar, G., Andrés, C., Juarez, |., Rodriguez, N.,Garrido, P.
CASE PRESENTATION: A 24 years old female with

no remarcable medical condition is sent to our
department from the orthodontics department to
evaluate a periapical lesion in tooth #12 , asyntomatic
and with a composite build-up in good condition.

APRIL 2012

After checking the
clinical records, it
comes out that the
previous root canal
treatment was made
by our department in
April 2012.

FEBRUARY 2015

Evaluating the diagnostic periapical
Rx before treating the tooth for the
first time and comparing it with the
Rx of September 2014 and the
actual lesion (February 2015) we
appreciate a considerable reduction
of the lesion.

Doing a review in similar cases it shows that in time the periapical lesions
progress positively.

Molven et al. observed late periapical changes in roots treated endodontically, with
more successes tan failures more than 10 years after treatment.

M.B.M. Thomas et al. in their study demonstrate delayed healing, compared to
accepted healing timescale. A case with evidence of radiographic healing of a
periapical lesion 12 years after root canal treatment.

CONCLUSION
When previous radiographs are not available, the risk of doing an
innecesary treatment is high. The clinician should be aware of the
possibility of a delayed healing and use serial radiographs.

Radiographic evidence of postoperative healing 12 years following root canal treatment- a case report. M. B. M. Thomas, S. J.

Hayes and S. M. Gilmour.
Periapical changes following root-canal treatment observed 20-27 years postoperatively. O. Molven, A. Halse, |. Fristad and D.

MacDnald-Jankowski.
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Fracture resistance of roots after additional retreatment procedures

FYSt506! | drsfan B Kamalak % 5 2 £2 Gahgal K 8kcay M

5SS NGYSyid 2F 9y R2R2Yy (A Oatyof heyitidts,|SdaisufRepaitPent | Yy A &S NJ
of Endodontics, Atatiirk University, Faguf Dentistry, Erzurund5 S LJF NI YSy G 2F 9y R2R2Y
University, Facty of Dentistry, MalatyatDepartment ofPediatric Dentistry, Katip Celebi University,

ClOdzAf & 2F 5S8SyGAaGNET TIYANE ¢dzNJy Sé@

Aim Additional retreatmenfprocedures improve the removal of filling materials from roanals after
retreatment. The aim of this study was to compare the fracture resistance of roots when additional
retreatment procedures applied afteetreatment files.

Methodology One-hundred seventeen human mandibular canteeth with similar dimensionsvere
selected. Teeth were then randomly divided into nine groups (El=Thirteen teeth were lefhon-
prepared andserved ascontrol (Group 1), anthe remaining 104 teeth were instrumented. Thirteen
teeth were assigned to an only prepared group (@r@). Withthe exception of these groups, root
canal filling was done all of the groups. Thirteen teeth were assigmad only filling group (Group
3),and the remaining 8 teeth wereassigned to retreatment groups as followsERdo group (Group
4), REndo + SAF (Grod), REndo+ Passive ultrasonic irrigation (PUI) (Group 6Endo+ Er YAG
(Group 7), EEndo + Nd YAG (Group 8) an&Emiio + PIPS (Group 9). All of the roots were maaint
vertically in copper rings antie rings were filled with acrylic resin, exposingi® of the coronal part.
Auniversaltesting machinavas used for thetrength test. Theesults wereanalyzed using the one
way ANOVA test. The significance betweengtaips was thetested with the Duncan test @0.05).
ResultsThe fracture strengths of the retreatment groups were lower than groups 1(0.465+0.108). 2
(0.380+0.152) and ®.419+0.114) (R 0.05).There were no significant difference betweerERdo
group (0.290+0.097) and additionadtreatment procedure groups}Endo+SAF groyp.274+0.105),
REndo + PU! grouf0.243+0.096)R-Endo + Er:YAGroup (0.295+0.133),-Bndo + Nd:YAG group
(0.242+0.074) and-Endo + PIPS gro(.237+0.087) (P> 0.05).

Conclusons The results indicate that the retreatment of root canal filling had a significant effect on
fracture resistance. Additional retreatment procedures had no significant effect on fracture
resistance after retreatment, regardless of the type of procedures

GH11

Effect of three different solvents used in endodontics on Thermafil carriers
*Vera Lopez A

Master endodoncia, Universidad Complutense de Madrid, Madrid, Spain

Aim aim of this study is to analyze the effect of three different solvents useddiodontics, on
Thermafil 25/04 carriers

Methodology Forty five Thermafil 25/04 carriers were used. After removing the gutapercha cover
from the carriers, their weights were measured on a mibascule.

We divided the carriers into 3 groups. The carriar&roup #1 were immersed in Chloroform; the
carriers in Group #2 in Endosdty and the carriers in Group #3 were immersed in Endd2olv

The times for the immersions for each group were one minute, five minutes, and one minute with
Sonic activation; andfter each immersion the carriers weights were measured.

The pre and post immersion values in each group and each time were compared with the Student’s
t test for paired samples.

ResultsResults: The carriers suffered weight increase statistically signifivith all solvents. It
suggests that they absorbs the solvents.

ConclusiongConclusions: Chloroform, Endos@and EndosolR increases the weight of Thermafil
25/04 carriers.

67



Surgery
GR12
WITHDRAWN

GH13

Review of apical surgery service provisiathin a multidisciplinary unit

*Chesternan JA1, Greenhalgh?RCarter 12, Bhakta 5

Departments ofRestorative?Oral and Maxillofacial Surgery, Leeds Dental Institute, Leeds, United
Kingdom

Aim Aim: To assess the provision of apical surgery witien_eeds Teaching Hospitals compared to
the Royal College of Surgeons (RCS England) Guidelines for Surgical Endodontics.

Methodology Methodology: Records of fiftgight patients who underwent apical surgery over a two
year period were reviewed retrospeetly. Referral patterns, indications, techniques,

complications and outcomes of apical surgery were compared between the departments and to the
recognised guidelines.

ResultsResults: Signs and/or symptoms of persistent infection following primary eowtl ¢therapy

were present in all cases, however, justification for lack of secondary root canal treatment was not
always evident (n=12). Flap design varied between the departments but almost all (n=57) were
compatible with the guidelines. Ultrasonic reend preparation is advised in the RCS guidelines, but
this was only done in the restorative department due to availability of equipment. A variety of
retrograde root filling materials were placed, again compatible to the guidelines. Complications and
follow up were not completed for all patients, as many returned to their referring dentist following
surgery.

Conclusiongonclusions: This review has prompted the creation of local acceptance guidelines and a
procedure protocol to standardise practice acrttss Leeds Teaching Hospitals in accordance with

the RCS guidelines. Further data and dedicated follow up is needed to validate outcomes and
survival rates. As ever, good quality record keeping is essential to retrospectively justify treatment
modalities.

GH14

Periapical healing after tissue/bone regeneration in apical microsurgery: Results after 12 months
using periapical radiography and cebeam computed tomography

*Morales Ladén de Guevara K, Abella F, Roig M

Restorative Dentistry and Endodonticsjuénsitat Internacional de Catalunya, Barcelona, Spain

Aim To compare periapical healing (after 1 year) in teeth that undergone periapical microsurgery
with and without tissue/bone regeneration with the use of periapical radiographs (PR) and cone
beam conputed tomography (CBCT).

Methodology There were 18 patients undergoing periapical microsurgery with a total of 21 teeth
consecutively enrolled in this study from 2011 to 2013. Patients were fully instructed about the
surgical procedure, postoperative cafellow-up examinations, and alternative treatment options.
Each patient signed a consent form according to the declaration of Helsinki.

Clinical, radiographic and tomographic data corresponding to each tooth were recorded. Each
treated tooth were assigraieto one of two groups; Group 1 with guided tissue/bone regeneration;
Group 2: without guided tissue/bone regeneration.

Healing at the first year followp was judged clinically and using PR and CBCT. The images were
independently evaluated by the three independent calibrated examiners. Radiographic periapical
healing was determined as complete, incomplete (scar tissuedtiom), uncertain, or

unsatisfactory, according to the criteria established by Rud and Molven. Teeth were classified as
WYKSFf SRQQ ¢6KSYy LINBaSyidAaAy3a gA0GK O2YLX SGS 2N AyO?
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healing or with clinical signs or symptoms regardless of the radiographic appearance (strict criteria)
and according the increase or decrease of the periapical lesion (no strict criteria).

All data werdfirst analysed descriptively and were classified with a qualitative dichotomous variable.
A comparison of PA and CBCT images for the identification of the presence or absence of AP

NI RA2f dzOSyOASa 6Fa YIRS dzaAy3d addd @ Mgnificknae wasS a
asSd G t X nonpd® ¢KS YI LI GlFtdsS gl a dzaSR (2
ResultsOf total examined (21 teeth), 6 teeth (29 %) were classifieds as "healed" and 19 teeth (90 %)
"healing" while 1 (4.7 %) were considered "not healed".

The results did not show significant differences in the assessment of periapical lesions among the RP
and CBCT.

Conclusiondrospective, randomized clinical studies using CBCT as a tool to define the outcome of
apical microsurgery are required.

GH15

Anaudit to assess the referral criteria and clinical techniques employed by an Oral and Maxillofacial
Surgery Department and Restorative Dentistry Department when completing Surgical Endodontics
*Patel R2, Porter R, Creedon A

!Restorative DentistryGt George'slospital 2Oral and Maxillofacial Surgery, Ashford and St Peter's
Hospital, London, United Kingdom

Aim To assess if there are any differences in referral criteria and acceptance and clinical techniques
employed by an Oral Surgery Departméfshford and St Peter's) and a Restorative Dentistry
Department (St George's Hospital) in the United Kingdom

Objectives Are both department standards for treatment indication and acceptance and

clinical techniques in keeping with the national guidelingssfargical endodontics as set out

by the Royal College of Surgeons of England (1)

Method A retrospective audit of the last twenty apicectomies completed on an Oral Surgery
Department and on a Restorative Dentistry Department. The areas noted were:

Treatment indication noted by referrerTreatment indication noted by clinician in secondary care
when referral accejed, Radiographic assessment, Magnificatiafttissue management (flap
design), Root end resection, Rearid preparation, Roeénd filling, Clogre of the surgical site,
Outcome at one year

DiscussionWhich Department performed in line with the National guidelines and in what areas.
When guidelines were not being followed, was there an acceptable reason.

ConclusionsThe results showed the Restdive Department to select and complete cases in

line with the national guidelines more so than the Oral and Maxillofacial Surgery Department.
Neither Department had adequate data to assess outcome. Results showed primary care
practitioners also requiredufther training on referral indication.

Recommendations:

Training of staff on the Oral and Maxillofacial Department regarding surgical endodontics indications
and contraindications

Training of local primary care practitioners regarding surgical endodantdasations and
contraindications

Consideration of use of magnification (loupes or microscope) and how to facilitate this on each
Department

Review of ease of facilitation of clinical techniques to aid treatment on the Oral and
Maxillofacial Surgery Depanent: root-end filling materials, equipment and sigkbt

Patient information leaflet
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Basic science pulp

GH.16

Differential expressions of matrix metalloproteinak® in sound and carious dentiA pilot study
*Lee L

Department ofEndodontics, The catholic university of Korea Yeouido St. Miargfstal, Seoul,
Republic of Korea

Aim The purpose of this study is to examine the expression of MBIRising immunofluorescent
staining by dividing the dentin of sound and carious taath the crown and root. The null
hypothesis is intense expression of MNIB is observed in carious dentin. Clarification of MV
expression in the dentin of carious teeth is significant in understanding the role of intrinsic
collagenase in the progressi of caries.

Methodology Two extracted teeth were used. A sound tooth without caries and a tooth with wide
range of dental caries invaded dentin were used. Teeth were divided into crown and root. Two
sections were obtained each from isolated crown andr&ach section was cut parallel to the
major axis of the tooth. Five micrometétick sections were obtained using a microtome Prepared
sections were hybridized with aathiouse MMP13 primary antibody and Flig@njugated secondary
antibody. Immunofluoresence of the FITC of the MM in coronal and radicular dentin was
analyzed by confocal microscopy.

Resultsimmunofluorescence signals that were indicative of MlPwere observed in coronal
dentin of sound teeth and in carious teeth with a wide rangeasfes that invaded dentin.The
expression of MMA3 in carious coronal dentin was differently distributed depending on caries
involved areas.Immunofluorescence signal intensity was lowest in the sound dentin, and strong
immunofluroescent reaction was detal in cariesaffected dentin. Intense immunofluroscent
reaction was observed around the dentinal tubule, and distinctive expression was seen in the border
of infected and affected dentins. Distinctive expression was also observed in pulp of carious tooth.
MMP-13 expression was not detected in the root dentin of both sound and carious teeth.
Conclusions'he expressions of MME3 in carious dentin imply the roles of MMB in caries
progression. This is the first study to determine the presence of MBIiithe dentin using
immunofluorescence analysis. Future studies with larger sample sizes may be needed to clearly
elucidate roles of MMA.3 in progression of caries.

GH17

Chlormadinone acetate induces odontoblastic differentiation of human dental pulp stdm

*Kim SM Lee HI, Kim DH, Kim HJ, Lee BN, Hwang YC

Department of Conservative Dentistry, School of Dentistry, Dental Science Research Institute,
Chonnam National University, Gwandrepublic of Korea

Aim Chlormadinone acetate (CMA) has antiandrogeagtivity and suppresses gonadotropin
secretion, thereby reducing ovarian and adrenal androgen production. However, the effect of CMA
on human dental pulp stem cells (DPSC) differentiation and mineralization has not been studied. The
aim of this study wat investigate the effect of CMA on differentiation and mineralization of

human DPSC.

Methodology This study was carried out using the primary human DPSC from the third molar. The
cytotoxicity of the CMA was evaluated by XTT assay. The expressionioeégkalsphatase (ALP),
osteocalcin (OCN), dentin silophosphoprotein (DSPP) and dentin matrix ptafieiP1) at gene

level were detected by reverse transcriptase polymerase chain reactiocRQR]). The expression of
ALP phenotype and calcium nodule deifios were evaluated by ALP staining and alizarin red
staining.
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ResultsThere was no statistically significant difference in cytotoxicity. The messenger RNA level of
odontoblastic genes increased in 1uM CMA at 5 days. Treatment with CMA increased tlssiexpre

of ALPphenotype, mineralization nodule formation and calcium deposit in human DPSC.
Conclusion<CMA has no cytotoxicity and increases the odontogenic differentiation of human DPSC.

GH18

DownNB 3dzf | §A2Yy 2F LyblIYYIOFNRINBRARY2AF{BYOHKEYXAA2
Benfotiamine in LPS Induced Rat Pulpitis

*Cicek E Ureyen Kaya'® ! § Qrmenl@  { | & Reéeafi Aa

Department ofEndodontics, Suleyman Demirel University, BaofiDentistry, IsparteDepartment

of Pharmacabgy, Suleyman Demirel University, Agcaf Medicine, IspartaDepartment of

Pathology, Mehmet Akif Ersoy University, Faculty of Faculty efinaty Medicine, Burdur,

‘Department ofPhysiology, Suleyman Demirel University, Faculty of Medicine, Isparkay

Aim The aim of this study was to evaluate the possible response of benfotiamine to inflammation

and oxidative stress parameters in LPS induced rat pulpitis model.

Methodology Pulpitis was induced in the upper and lower incisors of Wistar rats4Nsybtreating

them with LPS for 6, 12 and 24 hours in the presence or absence of benfotiamine. Pulpal
AYDLEYYFOGA2Y ¢l a KAaG2t23A0Ftte SO f{-6PGBERR YR AYY
CGRP, MDA and SOD was examined. Data were analyzed b&NOG¥é followed by Bonferrani

Dunn test (P < .05)

ResultsAdministration of LPS to pulp induced inflammatory reactions at 6 hours in groups 2 and 3.

IL-6 synthesis was upegulated in LPS stimulated rats in group 2 in comparison to negative control

group inall time periods (p<0.01). Increase oBILPGE2 and CGRP levels in group 2 at 12 and 24

hours (p<0.001) was dowregulated by benfotiamine in group 3 (p<0.001). It was observed that

benfotiamine (Gr. 3) decreased the histopathological scores compari tgproup 2 in all time

periods (p<0,001). Synthesis of PGE2 and CGRP did not show any difference between the groups at 6
hours (p>0.05). There were no significant differences between the groups in terms of MDA and SOD
expressions at all time periods (285).

Conclusion$r dzNJ Uy RAY 3a &dzlLI2 NI GKS FYOGAAYDEYYLFG2NE 7Fdz
ddz33SadAay3a Ada LROSYGAlrft dzaS¥dzySaa Fa | y20St |

GH19

Stimulatory effect of leptin in the dentin matrix acigibosphoprotein (DMP1) production in human
dental pulp.

*Martin-Gonzalez,Lrespo Gallardo |, Martilimenez M, Segufagea JJ

Department ofStomatology, Faculty of Dentistry, Unisigy of Seville, Seville, Spain

Aim Leptin , a mediator of the inflammatp response , and its receptor ( LEPR ) are expressed in the
human dental pulp . Dentin matrix acidic phosphoprotein (DMP1) is a protein involved in
odontogenesis and the dentipulp reparative response . This research aims to study the effect of
leptin on the expression of DMP1 by human pulp cells

Methodology Twentyfive dental pulp samples were obtained from freshly carée®l restoration

free extracted human third molars. The pulp samples were processed and mineralization produced
by odontoblasts ingsponse to leptin was determined analyzing the expression of DMP1 by
immunoblot and by real time PCR ( gRTR ). Statistical analysis was performed using the
GraphPad Prism computer program (GraphPad Software, San Diego, CA. USA). Statisticalht signific
differences between stimulated or not dental pulp samples were tested using the d¥dnitney

rank sum test and multivariate ANOVA. Significance levels were set at p < 0.05.

ResultsLeptin dosedependently stimulated dentin matrix acidic phosphoprotexpression in

human dental pulp. Western blot analysis of lepgiimulated human dental pulp samples revealed
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the presence of a protein with an apparent molecular weight of approximately 42 kDa, which
corresponds, to the estimated molecular weight of BSPhe expression of DSPP mRNA was
confirmed by gR'PCR analysis

Conclusiong-or the first time it has been demonstrated that the binding of leptin to LEPR results by
DMP1 production by odontoblasts . These findings suggest that leptin plays a radedefémsive
response pulp and dentinogenesis

AcknowledgementdJniversity of Seville

GH20

Effects of $°RG filleicontaining coating resin to prevent demineralization and healing pulp tissue
after cavity preparation.

*Noriko M, Nobuyuki TI

Department ofPulp Biology and Endodontics, Kanagawa Dental University, Kanagawa, Japan

Aim The purpose of this study was to evaluate the ability of a coating material containing the surface
pre-reacted glassonomer (SPRG) filler to protect the surface of exposedtile after cavity

preparation from demineralization and healing pulp tissue in vivo.

Methodology A grooveshaped cavity preparation on the mesial cervical surface of the upper first
molars and capping with PRG barrier coat, and samples were collectadratla of 1, 3, 5 and

7days. The demineralized paraffin sections were processed for immunohistochemistry for Nestin and
Hematoxylin Eosin.

ResultsBacteria infection reached the pulp of tooth and abscess formation was observed in pulp
after 3 days an opation, although Nestin positive cells was observed in abscess after 7 days in non
treated control group. A smear layer covered on surface of exposed dentin in control group after 3
days. The pulp infection was also observed, and arrangement of Nesttivpasills was observed

after 3 days in noitreated control group. On the other hand, the infection pulp tissue was not
observed by experimental coat group, and arrangement of Nestin positive cells were completed
after 3 days, and the pulp tissue healisgetter than norreated control group.

ConclusionsThe results showed thatBRG filler containing coating resin may be an effective

material for protecting the pulp infection and promoting the tooth healing.

Histopathology periapical lesions

GHZ21

T yivo comparison of MTA and Endosequence, which are used in endodontic root repair materials in
terms of biocompatibility.

UzunerTas Y, Caliskan Ozcan,ETacettinoglu B, Dindar 8

Department ofEndodontics, Istanbul Aydimiversity, Faculty of Dentiy , Istanbul 2Department

of Endodontics, Medipol Wrersity, Faculty of dentistry, IstanbéDepartment of Endodontics,
IstanbulUniversity, Faculty dbentistry Istanbul, Turkey

Aim The aim of this study is to investigate the comparison of MTAnsidered activity and ERRM is

a newly developed bioceramic material in terms of biocompatibility and contribution to the

formation of new bone tissue.

Methodology In this study, 42 male 102 weeks old Wistaalbino rats were used. 6 research

groups werecreated. Group 1 (MTA) was controlled in 14 days. Group 2 (MTA) was controlled in 60
days. Group 3 (ERRM) was controlled in 14 days. Group (ERRM) was controlled in 60 days . Groups
5-6 were controlled groups (14 days and 60 days periods respectivehg.éach MTA groups MTA

paste was prepared with distilled water and Mpé&wder in 1:3 ratio according to manufacturers

guide, in the each ERRM groups offered by the manufacturer as ready. The materials were mixed
freshly before the experiment took plaead implanted intraosseusly in one tibia of each rat. In
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control groups emty polethylene tubes were implanted instead. The subjects were controlled in 14
days and 60 days periods. 6 groups, including two subgroups were created for each group.
Resultsin 14days and 60 days periods, both material were better formation of new bone tissue
compared to control groups. In 14 days, ERRM showed better formation of new bone tissue from
MTA,In 60 days they showed same values. About formation of new bone tissuewhere
statistically difference between MTA and ERRM (p=0.039) , but there was a statistically different
significant between 14 days and 60 days. Inflammatory reaction, fibrosis, necrosis, foreign body
reaction were no statistically significant differenwas observed in all groups.

ConclusionsThis results suggest that ERRM is biocompatible and contributing to the formation of
new bone tissue like MTA. ERRM can be said to be used an alternatif material to MTA for ease of
handling and administration.

GH22

INTERLEUKBB/ST2 AXIS IN HUMAN PERIAPICAL LESIONS

Velickovic M1, Pejnovic!NMitrovic S, Jefticl, *Lukic M, Kanjevac T Petrovic R Lukic A

ICenter for Molecular Medicine, Faculty of MediSciences, Kragujevadgpartment of Preventive
and Pediatric Dentistry, Faculty of Medl Sciences, Kragujevddgepartment of Endodontics and
Center for Molecilar Medicine, Faculty of Stomatologyyglsity of Belgrade, Belgrade,
‘Department of EndodonticEaculty of Medical Sciences, Kragujevac, &erbi

Aim Interleukin-33 (1l-33) is a recently identified cytokine belonging to thd Hamily and ligand for
the IL-1 receptorrelated protein ST2. 483/ST2 signaling plays a critical role in allergy,
autoimmunity, and chronic inflammatory disorders, listrole in the pathogenesis of periapical
lesions is unknown. We aimed to investigate the expression patterns3@fdind ST2 in human
periapical lesions.

Methodology Periapical lesions (n = 36) and healthy periapical tissues (n = 10) were evaluated by
immunohistochemistry using antibodies specific for humaB3land ST2. Lesion samples were
further analyzed by double immunofluorescence to asse88I8T2 ceexpression.

ResultsThe numbers of IB33- and STaositive fibroblasts were significantly higharperiapical
lesions compared to healthy periapical tissues (both P < 0.05), while the numbef33oaid ST2
positive endothelial cells were similar (both P > 0.05). There were no significant differences in the
numbers of 1E33- and ST2ositive fiboblasts and endothelial cells between periapical granulomas
and radicular cysts (all P > 0.05). Similarly, numbers 6p&Jive mononuclear cells did not differ
between periapical granulomas and radicular cysts (P > 0.05). The majority of epithislied cel
radicular cysts were 183 positive, while the small proportion of epithelial cells was ST2 positive.
Double immunofluorescence analysis reveale83LST2 ceexpression in fibroblasts and endothelial
cells.

Conclusiondl-33 and ST2 are expresseiriapical granulomas and radicular cysts. Increased
numbers of 1L33- and ST2ositive fibroblasts in periapical lesions when compared to healthy
periapical tissues suggest that3B/ST2 signaling may be involved in periapical inflammation and
tissue fbrosis

AcknowledgementsThis study was supported by grants from the Serbian Ministry of Science and
Technological Development(OP 175071)

GH23

E. faecalis biofilm incidence in apexes of patients with refractary apical periodontitis

*Martinez LC, Méndez MMragoén A, Juarez F, SiNarzog D, Gonzalez AM

Facultad de Estomatologia Maestria en Endodoncia, Universidad Autbnoma de San Luis Potosi, San
Luis Potosi, Mexico
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Aim To Asses the prevalence and presence of monospecies and multispecies Biofilm, fkooh ape
teeth with persistent infection submitted to periapical surgery

Methodology 35 apexes were collected from previously selected patients submitted to periapical
surgery due to a persistent apical periodontitis. The samples were sectioned into two fhiates
were classified in two groups. Group A: pieces were used to identify the microorganism by a
biochemical profile expression. Group B: pieces were processed to be observed by scanning electron
microscopy (SEM) to confirm the presence of Biofilm.

Resuls Group A: Bacterial development was observed in all the 35 samples, 12 (34%) were
monospecies and 23 (64%) were multispecies. E. faecalis was the microorganism with higher
prevalence; it was identified in 9 out of 35 cases. From the 9 cases identifle&wiecalis , 7 were
monospecies. Group B: Biofilm was observed in all samples analyzed by SEM, showing different
development stages.

Conclusiondn conclusion, our findings confirm the presence of E. faecalis as a predominant
pathogen in persistent iections; monospecies biofilms showed a higher prevalence compared to
previous apex cultivation studies. Different stages of Biofilm and apex types were observed in the
SEM analysis.

GH24

Keratin producing odontogenic cyst with premalignant changestrausual presentation affecting a
teenager.

*Vera-SireraB1, VeraSempere BJForner L

!Master in Endodontics. Deggment of Stomatology?Service of Patghology, La Fe Hospital,
Department of Pathology, Universitat de Valéncia, Valencia, Spain

Aim Topresent a malignant transformation in a jaw cyst, which is a extremely rare situation,
although for a long time is generally known that the odontogenic epithelium of cysts can give rise to
neoplasms of odontogenic and nonodontogenic nature.

Methodology Keratinproducing odontogenic cysts (KPOCs) form a heterogeneous group of cystic
lesions that are often aggressive in character, with high rates of recurrence and multifocality. The
lesional spectrum of KPOCs includes odontogenic keratocysts, that egctodast World Health
Organization (WHO) guidelines are also referred to as keratocystic odontogenic tumors (KCOTSs), in
accordance with the fact that KCOTs are true tumoral growths. Effective management of these cystic
lesions is subject to frequentstiussion and malignant transformation is posible, albeit very rare,
existing evidence that keratin metaplasia in the epithelium lining of odontogenic cyst may

frequently precede the development of carcinomatous change.

ResultsIn the present report we dagnented as KPOCs may undergo premalignant changes in
carcinomatous sense, sometimes in a short period of time after a possible incomplete resection or
cystic recurrence, and how this transformation can occur even in young adolescents, highlighting the
importance of histopathological examination of all resected cystic lesions of the jaws.
Conclusionst is very important to perform a careful histopathological examination of all excised
odontogenic cysts in order to detect early malignant alterationgost

treatment patient followup in KCOT is needed.

GH25

Effects of Calcium Hydroxide anehbletyl cystein on Destruction Enzyme Activity in Inflamed Cells
Fl afl ysi 562 €39y 1,.Ceyhad B Akllayd Ulum ¥Z t Se y R WEBdy¥ € dz
!Departmen of Endodontics, Hacettepe University Agcaf Dentistry 2Department of Medical
Biochemistry, Hacettepe University By of Medicine’Department of Medical Biology, Hacettepe
University Fadty of Medicine/Department of Medical Biochemistiyacettepe University Faculty of
Medicine, Ankara, Turkey
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Aim To evaluate the effects of-Bicetylcysteine (NAC) and Calcium hydroxide (Ca(OH)2) on the levels

of Matrix metaolloproteinase, -9 (MMPR2, -9) and Tissue inhibitér metalloproteinase (THUR2)

in lipopolysaccharide (LPS) stimulated human macrophage cell line.

SummaryTHR1 human monocyte precursor cells were differentiated into macrophage adherent

cells. Macrophage cells was stimulated with LPS for 24 hours and then incubated with NAC or

Ca(OH for time periods of 6, 24, 48 and 72 hours. Following incubation; protein expression and

MRNA levels of MMR,-9 and TIMPL,-2 were evaluated using the enzyrieked immunosorbent

assay (ELISA) and real tipwlimerase chain reaction (QFPICR). The datwere statistically

analyzedbytwas @ ! bh+! F2ff2¢6SR o6& .2YyFSNNRBYyA GdSad I d
While Ca(OH)2 and NAC reduced M#1protein and mRNA levels at 24. hour and increased at 48.

hour following treatment when compared with the control group; NAC increafidé-I mRNA and

protein levels at 48. hour. MMP protein level was not detected at 6. hour and was still very low as

being statistically unsignificant following time intervals for both experimental materials. On the

other hand, Ca(OH)2 and NAC reduced MmRNA level and increased THZIMRNA level first 24

hour. Similar to MMR2, TIMP2 protein expression was very low in all groups and statistically

unsignificant.

Key Learning Points

w ! y-inflaryintiafory and antioxidant molecule NAC decreased théaffaproteinases and

increased the inhibitor metalloproteinases in different time intervals similar to Ca(OH)2.

w LG YAIKG 6S O2y&aARSNBR |y FEtadSNYyFrdS OFyRAREFGS
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*Jiménez Sanchez MC, Llamas Carreras JM, Segura,BdealldJBenitez M
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Barcelona:

LARGE PERIAPICAL RADIOLUCENCY IN A MANDIBULAR MOLAR DURING ORTHODONTIC TREATMENT:
IMPORTANCE OF CBCT IN ITS DIAGNOSIS AND MANAGEMENT

Dpt. of Stomatology, University of Sevilla, SPAIN

¥ Aim: Importance of CBCT in the diagnosis of injuries that can occur during treatment of orthodontics
: To discuss the use of cone-beam computed tomography (CBCT) in the diagnosis of a case of a large periapical lesion involving both left mandibular first

and second molars during orthedentic treatment

¥ Introduction: This report present a case of a large periapical lesion involving both left mandibular first and second molars during orthedentic treatment
in which CBCT contributed to an accurate diagnosis and correct treatment.

¥ Case presentation: Orthodontic treatment was prescribed to a 13-year old girl. After beginning the treatment, in a control orthopantomography, a large
radiolucent lesion affecting the periapical areas of the left first and second mandibular molars was evidenced. Both molar teeth were positive to vitality
tests.

CBCT revealed the presence of a wide bone resorption zone of cystic aspect affecting the lingual cortical of the second mandibular molar. Odontogenic
tumour or radicular cyst was the most probable diagnoses.

After surgery and biopsy, pathologist's report confirmed the diagnosis of radicular cyst. Then, root-canal
treatment of left second mandibular molar was carried out. Two months later, panoramic radiographs

showed the progressive disappearance of the cystic image. Actually, after five years follow-up, complete

DIACHOSTICN ANATOMOPATOLOGICD

radiographic healing of the bone resorption is evident.

HALLADC COMGIRTANTIE DO GUFETE SADICULIR

Conclution and relevance clinical:

1.- Large periapical radiolucent lesions during orthodontic treatment must be carefully analyzed.

2-Biopsy can be an important diagnesis help in cases of large periapical radiolucent lesions of unidentified origin.
3- CBCT allows determining the dimensions and the cortical bone involvement of large periapical bone resorption lesions.

References: Julic Cesar Bisinelli Am J Orthod Dentofacial Orthop 2010;137:396-400)

76



GHE27

Immunohistochemical evaluation of the response of the fibroblasts with respect to the evolutive
stage of the granulomatous lesions
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Department ofEndodontics, Faidty of Dental Medicine€Department oHistology Faculty of
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Aim The aim of our study is to approach another granuloma component, naimelgutochthonous
cells of the periapical tissues, which are represented by cells with mesenchymal origin which form
the various populations of fibroblasts residing in the periodontal ligament, but which are functionally
involved in the turnover of the ceemt or of the alveolar bone, and thorugh the specificity of the
antibodies used, to emphasize the existence of intercellular interactions between the resident cells
with mesenchymal and epithelial origin, and the proinflammatory mobile cells.

Methodology Formalinfixed paraffirembedded sections from 27 periapical granulomas were used
to perform immunohistochemical reactions using antibodies which are specific to the cells with
mesenchymat @A Y Sy (i A ysmaadd FBR1y(S100A4)

ResultsAt the level of ganulomatous lesions displaying acute inflammatory aspects, we noticed an
extremely discrete reaction for vimentin, present only at the peripheral level of the lesion, marking
the elongate fusiform cells, placed among the collagen fibers which feenpseidocapsule of the
lesion.¢ K Ssma positivity was well represented, especially in the cases of the lesions with fibrotic
aspect or in the fibroticr@as of the evolutive lesionshe results obtained for the FSP1 antibody
mark an extremely intense positty, with high incidention, for this antibody, both at the periphery

of the studied granlomas and in the central ared he cases of granulomas presenting significant
occurance of collagen fibers and few cells, with fibrous scarring aspect, were markeel lack of
positive vimentine cells and plenty of positive cells for FSP1 and

ConclusionsThe immunohistochemical reactions presented different markings for fibroblasts with
respect to the evolutive stage of the granulomatous lesion and the lesionaaysandied.

The myofibroblasts were sporadically present in the granulation tissue, but they were not missing
from the peripheral areas, in any of the evolutive stages.

Considering the low levels of multiplication capacity of the fibroblasts in thetR®high number of
myofibroblasts might be determined by the differentiation of other cells, with the biological aim not
only of replacing the cells with were injured by the inflammatory process, but also of resuming the
turnover of the extracelular matrix

77



GE28
*Briedis C, Montes,Abella F, Dura$indreu F, Roig M
Department ofEndodontics, Universitat Internacional de Catalunya, Barcelona, Spain

Universitat N . " F o=y E
Internacional T _ 5 . & o\ -q..v @

deCatalunya Eeuups ~ ) : Barcelonaz01s

Radiolucent ﬂma_qe .Assocratec{ to'a mcma{ Zﬂ‘m mtﬁ ﬁulp 'V;talnty

Carolina Briedis, Univetsitat Sternaei b C ai‘aﬂunga 7\'&#}*? n

— on o5
M
_im: to afscc € (n a’case tepott H’w d’;agnom amf‘ treatment, fa maftoimzm? una.gt ascoemf‘eaf to a z manua.’* canine evallatiy

i‘& posvréu‘:zf{ erentn JL&?‘HOSL.

= nh_azﬂu : ’7}'15 Per EG.PM'H[ Cemental r,,':-.p[‘a_ra (p is ofa
telcn ly comy ne wce, alt ougn its nature ‘ana ffm[agy ate
anknown. Cli '. Iy, cand'Lfmn aﬁrﬁts' Wirtes imnt2 rently,

i foutties. J?h mana’r ulax

ars-old black fenme pahfﬂf b:pmfer!

poma’.. ol f it l 1e maM t antetior area.

‘mz{mqmpr&iwqmmr tion, sence” of. tadio uceni’ i

to 3
g . signt fuaﬂf
that all the fﬁeﬂrl wete
1e p:emmphue r{uzq:w sts Was_a _gi' was._deci
pe:)l;n'm a biopsy to confmn ‘the plesumptive is. P rwusf:j the
endodonticAteatment was petfotmed because o{ fﬁte J’qur possibild
abzénfmq the !)me{ "uppf;l of iooth 3. 3.

The  results q][ the Liopsy c{lrg[tz’tmmf the

2 ecumpfme (Lagno_u.

f.éionr aie selj
tagnosed as a petic cyst ot
d ucty"r the a{({of vitality tests.
sease does npt tequite a 1 it bec
Hiue naopl(yhe J,ew.on buta dlq\pf’a tie paﬁ"w[oqq
——

-

78



GH29

The Role of homeostasisMMP | YR ¢DCi m Ay tSNARFLAOFE .2yS wSaz
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Am¢KS +FAY 2F (GKA&a adGdRe ¢l a G2 lFylrtel s GKS Nept$S
bone resorption.

Methodology With Posttest onlycontrolled group design, 21 of the three groups of male Rat Wistar

were subjected. Chronic Apical Periodontitis was induced by exposure intrapulpa injection of 2
YAONREAGSNI tA[t{mMnopkmnpn omMIn>3akYf0 Ay Iljdad RS&
Group (P1) inducted LPS Pg, group (P2) got just LPS Pg solution and (Po) as control. After induction

S OK &adzo2S0iG é61a Fylrtel SR o0& aaty FyYyR ¢DCim SELN
were analyzed using oAgay Analysis of Variance (ANOVA) @ndkey's test statistics.

Resultst KS NB&dzZ & aK2¢6SR SELINBaaAzya aaty |yR ¢DCi
different from group P2 p = 0,001*(p<0,05).

Conclusionst  ONR2 LK 38 SELINB&a&aAy3I aaty YR ¢DCim Yl & LIX
destructive mediators in chronic apical periodontitis.

Trauma/Regeneration

GH30

Clinical effectiveness of Platelet Rich Plasma in wound healrigase Report
ChopraHC, ChopravC

Department ofPeriodontics, Oman Dental &gle, Muscat, Oman

Aim The aim of this case report presentation is to emphasize on the advantages and efficacy of
Platelet Rich Plasma in rapid healing and bone regeneration in a peridgfeel in surgical
endodonticsThis presentation shows a clinical case that describeggration and application of

PRP in order to stimulate regeneratiomsseous and epithelial tissud3RP has proven to be

effective at improving surgical results in variety of procedures in endodontics, oral and maxillofacial
surgery and also in p@dontal regenerative therapyDue to their therapeutic potential, soluble
protein factors(BMP's & GF's) have generated considerable interest during the past few years. PRP
has become a valuable adjunct in wound healing in dentistry. Surgical sites enharft&RRihave
been shown to heal at rates two to three times that of normal surgical sites.

SummaryWound healing is a complex and growing science.The field of transfusion medicine, as it
applies to wound healing and the formation of an autogenous plateletsg# is a young scientific

field in which mawg discoveries have to be madelatelet rich plasma is a material of interest which
could serve as potentially viable scaffold material as it is rich weypisting growth factors like

platelet derived growth factors (PGDF), transforming growth fachmta, is biodegradable and eas

to prepare in dental settingl'his case report shows the rapid effect of PRP and hydroxyapatite in
bone regeneration when placed collectively in@rhealing periapical defecthis presentation also
showcases the preparation of PRP in a dental setuptamgplications in dentistryith PRP there

is also potential for an immense host of medical/surgical applications. while further research is
necessary to corroborate the relssiof PRP shown in this case report, this approach may serve as a
basis for additional innovations in regenerative technologies.

Key Learning Points

w {StSOGA2y 2F OFL&aS T2N {dzNBHAOIt SyR2R2y(AQ&®

w {AIYAFAOLYOS 2F twt Ayomw2dzyR KSIf{Ay3 FyR .2yS
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w /[ fAYAOLE FLILX AOFGA2YyE 2F twt Ay RSyGAAGNREO®
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The influence of immunological profile in the success of avulsed and replanted teeth during 5 years
of follow up
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Aim The maintenance of a tooth in its socket is the goakpfantation after dental avulsion. Factors
that influence prognosis include the maintenance of viable cementoblasts, prevention of infection,
endodontic treatment, use of systemic medication, follow up and immunological response. The
tooth loss and rootesorption are related to the intensity and aggressively of the inflammatory
response next to replantation. The Th2 aimflammatory profile may be a protective factor.

Therefore, the aim of this study was to evaluate, for five years, the outcomaptainted teeth that
followed or not the IADT (International Association of Dental Traumatology) guidelines-atomin

and atopic patients, representing the Th2 predominantly immunological profile.

Methodology Sixtytwo avulsed and replanted teeth betwa the years of 2002008 were

assessed. Five years after replantation, clinical and radiographic examinations were performed. The
SOl tdza GA2Y 2F | G2LR ¢Fa o0FlaSR 2y LI GASy(iaQ LISNA?Z
prick test for 5 allergeextracts.

ResultsThe 31 teeth that remained in their sockets, 16 (51.6%) were of atopic patients whose tooth
replantation followed the IADT guidelines, and 8 (25,8%)were ofatopic that follow IADT; 1

(3.2%) of atopic that did not followed IADT an(lL8,4%) of noratopic that did not follow IADT.
ConclusionsThe results show the improvement in maintaining the replanted teeth after 5 years of
follow up in patients with a predominantly Th2 immunological profile that followed the IADT
guidelines.

GEL32

Therapeutic validity of regenerative pulp treatment strategies: bioactivity or specificity?
*Kodonas K Gogos € Papadimitriou 5 Tziafas B

Department ofEndodontologySchool of DentistryClinical Sciences, Companion Animal Clinic,
School of Veterinary Medicine, Aristotle University of Thessaloniki, Thessaloniki, Greece

Aim This presentation aims to review critically, traditional and novel experimental observations of
direct relevance to the ability of odontoblakke cell differatiation signaling, together with

pertinent published experimental data from usage tests in the mechanical pulp exposure model.
Summarylt is wellaccepted that nature and specificity of pulp responses to various treatment
modalities are of particular imptance for the determination of the therapeutic validity of capping
agents. Differentiation of odontobladike cells and reparative dentin formation is the bloent of

any vital pulp treatment strategy aiming to regeneration of the desuiifp complexTraditional vital

pulp treatment modalities have repeatedly showed that focal deposition of reparative dentin is
preceded by deposition of an osteotypic stiie tissue, indicating that reparative dentin formation

does not always represent true inductioh dentinogenesis, but rather constitutes part of the

wound healing mechanism at pulpal injury sites. During the last 2 decades, bioactive treatment
modalities on moleculdased tissue engineering approaches are designed andlimieally tested.
However evaluation of bioactive potential in these tests is mainly based on formation of hard tissue
bridge vs the de novo initiation of tertiary dentinogenesis. In this context, further research on the
regenerative pulp treatment strategies requiresaensiderdion of their evaluation protocols.

Critical parameters, such as the nature of delivery vehicle, dose response effects, etc. should only be
S@lFftdzZd 6SR Ay NBtFGA2Yy (G2 GKSANI GKSNI LISdziAO @t AF
specificity (déined as its ability to signal directly odontobldiste cell differentiation and tubular
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reparative dentin formation at a desired spatial pattern and time scale) instead of its bioactivity
potential.
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Medicaments used in endodontic regeneration technique.

*Esteve H, Pascual J, Ramife Duran F

Department ofEndodontis, Universitat International de Catalunya, Sant Cugat del Vallés, Spain

Aim Reviewing the most effective intracanal medication to achieve good disinfection prior to
regeneration techniques, either by root canal revdadaation via blood clotting, postnatal stem cell
therapy, pulp implantation, scaffold implantation, injectable scaffold delivery, ttimensional

cell printing and gene delivery.

Methodology An indepth search of the literature was undertakenr&view articles concerned with
regenerative procedures and revascularization and to glean recommendations regarding the
indications, preferred medications, and methods of treatment currently practiced.

ResultsThe most frequently used drugs were the trilpetibiotic paste (ciprofloxacin,

metronidazole and minocycline), double antibiotic paste (ciprofloxacin and metronidazole o
ciprofloxacin, metronidazole y cefaclor) and Ca (OH). In a reference was found Formocresol, in
another it was not put anything arahother Augmentin

ConclusiongRegenerative endodontic techniques are based on the basic tissue engineering
principles that include steam cells therapy, growth factors, and scaffolds. Attempts to regenerate
pulp tissue under conditions of inflammation orrpal necrosis have proved unsuccessful.

It is necessary to disinfect the root canal and remove infected systems hard and soft tissues before
using regenerative endodontic treatments, the choice of an irrigant is of great Importance, but it is
not sufficient.

Triple antibiotic combination of ciprofloxacin, metronidazole, and minocycline by mixing equal doses
with sterile saline pastéike consistency is sufficiently potent to eradicate bacteria from the infected
dentin of the root and romote healing of thapical tissues.

Acknowledgementdvly tutors Anais Sebastia Ramirez and Javier Pascual Irigoyen for being so
patient with me.
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Apexification and revascularization of immature permanent molar rats with pulp necrosis and apical
periodontitis. Part IRadiographic outcomes.

*Raldi DP, Costa FTSMello P, Habitante SM Anbinder At, Neves AE

Department of Dentistry, Univetg of Taubaté, Taubaté, BraZDepartment of Dental Clinical
Sciences, Faculty of Dentistry, DalkieuJniversity, HalifaxGanada?Department of Bioscience and
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Aim The purpose of the present study was to compare the radiographic outcomes of apexification
(AP) and revascularizati (RV) in immature molar teeth of rats with pulp necrosis and apical
periodontitis.

Methodology Forty lower first molars of @veek old Wistar rats were used. Access cavities were
drilled and were left unsealed for 3 weeks for induction of pulp necrosis and apical periodontitis,
which was confirmed radiographically. The rats were then divided intodpg (n = 10) according to
the treatment proposed: NC (negative contredlid not receive further treatment; AP (apexification)
¢ the root canal was irrigated with 2.5% sodium hypochlorite and filled with calcium hydroxide
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paste; RV (revascularizatiorthe specimens received the same treatment as in AP followed by
revascularization procedures for a period of 2 weeks; PC (positive cantood)llow physiological
continuity of root development, teeth in this group did not have an access cavity drilleteived
any further treatment. After the period of 6 weeks, the animals were euthanized and the teeth were
radiographed for assessment of changes in the apical lesion size, in the diameter of the apical
foramen, root length, and dentine wall thicknesstihe mesial roots.

ResultsReduction in the apical lesion size was identified in both AP (7/10) and RV (8/10) and no
statistical difference was identified between these 2 groups (P > 0.05). Decrease in foramen
diameter, increase in dentin wall thicknessdan root length were only shown in RV and PC with
statistical difference (P <0.05) only in dentin wall thickness (PC > RV).

Conclusion®lthough both AP and RV procedures lead to decrease in apical lesion size, only RV
allowed for continued root developent.

Acknowledgementd=APESP # 2013/15401
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