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RESUMO 

 

Avaliação da anatomia interna e técnicas de instrumentação com novos 

sistemas mecanizados em segundos molares inferiores com raízes fusionadas 

 

O objetivo deste estudo foi analisar por meio da microtomografia computadorizada 

os aspetos morfológicos e morfométricos da anatomia interna do sistema de canais 

radiculares com formato em C, e, avaliar a área de superfície, volume e áreas do 

canal não instrumentadas antes e após a instrumentação dos canais por meio de 

sistemas alternativos de instrumentação mecanizada, assim como, analisar o efeito 

de instrumentos manuais com movimento de 90º-oscilatório como instrumentação 

final. Cinquenta e dois segundos molares inferiores extraídos com canais em forma 

de C foram escaneados usando micro tomografia computadorizada. As secções 

transversais do canal radicular foram registradas de acordo com a classificação 

modificada de Melton. Os parâmetros morfométricos e a configuração tridimensional, 

foram avaliadas. Depois, 20 dentes com anatomias convergentes e configuração 

interna C1 foram divididos em dois grupos (n = 10) e instrumentados com Reciproc e 

SAF respectivamente. Em seguida, uma lima niti #30 do tipo K foi usado em 

movimento de 90º oscilatório como uma instrumentação final. Os espécimes foram 

escaneados usando Micro-CT após todos os procedimentos. Os parâmetros 

morfométricos foram analisados utilizando o programa CTAN. Além disso, a 

superfície do canal radicular não instrumentada foi calculada por terços. Os 

resultados indicaram uma distribuição uniforme dentro da amostra. Além disso, a 

análise da secção transversal revelou predominância das configurações de C4 e C3 

a 1 mm a partir do ápice e as configurações C1 e C2 no terço cervical. De acordo 

com os parâmetros morfométricos, o tipo C1 e o canal distal do C2 apresentaram os 

menores valores de circularidade e valores mais elevados para a área, diâmetro 

maior e menor no terço apical. Todos os valores relativos a analise de 

instrumentação foram comparados entre os grupos utilizando o teste de Mann-

Whitney e a comparação intra-grupos usando o teste de Wilcoxon. A instrumentação 

com Reciproc aumentou significativamente o volume do canal em comparação com 

SAF. Além disso, os volumes dos canais foram significativamente aumentados após 

a instrumentação de 90º-oscilatória (P <0,05). Depois de todos os protocolos de  



 

 

 

 

  



 

instrumentação, o aumento de área de superfície só   revelou   diferenças   

significativas   na   comparação   intra-grupos  (P <0,05).  A instrumentação com 

Reciproc e SAF deixou 28% e 34%, de áreas não instrumentadas respectivamente, 

sem diferença estatística (P> 0,05). Já a instrumentação oscilatória final reduziu as 

superfícies do canal radicular não instrumentadas de 28% para 9% (Reciproc) e de 

34% para 15% (SAF; P <0,05). Os molares inferiores com canais radiculares em 

forma de C apresentaram distribuições semelhantes de canais simétricos, 

assimétricos e convergentes. A configuração C1 e o aspecto distal da configuração 

C2 apresentaram os maiores valores de área de e diâmetros apicais. Além disso, o 

uso final da instrumentação com 90º oscilatório usando instrumentos manuais de 

NiTi diminuiu significativamente as paredes do canal não instrumentadas que 

permaneceram após a instrumentação com Reciproc e SAF. Finalmente, a 

combinação de dois sistemas ou técnicas de instrumentação provaram ser eficazes 

na obtenção de melhores resultados na instrumentação de segundos molares 

inferiores em forma de C. 
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ABSTRACT 

 

Evaluation of the internal anatomy and instrumentation techniques with new 

mechanized instrumentation systems in second mandibular molars with fused 

roots 

 

 The present study evaluated the morphometric aspects of the internal 

anatomy of the root canal and the effect of 90º-oscillatory instrumentation with hand 

files on volume, surface area and uninstrumented surface after shaping procedures 

with Self adjusting file and Reciproc in mandibular second molars with C-shaped 

canals. 52 extracted mandibular second molars with C-shaped canals were scanned 

with a micro-computed tomography scanner. The root canal cross-sections were 

recorded according to the modified Melton classification. Morphometric parameters 

and the tridimensional configuration, were evaluated.  Afterwards, 20 teeth with 

merging type canals and C1 internal configuration were divided in two groups (n = 

10) and instrumented with Reciproc and SAF instruments respectively. Then, a size 

30 Niti hand K-file used in 90º-oscillatory was used as a final instrumentation. The 

specimens were scanned using Micro-CT after all procedures. Morphometric 

parameters were analyzed using CTAn software. Also, the uninstrumented root canal 

surface was calculated for each canal third. The results indicated an even distribution 

within the sample. Also, the cross-sectional configuration analysis revealed 

predominance of the C4 and C3 configurations at 1 mm from the apex and the C1 

and C2 configurations in the cervical third. According to the morphometric 

parameters, the C1 and the distal aspect of the C2 exhibited the lowest roundness 

values and higher values for the area, major diameter and aspect ratio in the apical 

third. All values were compared between groups using the Mann–Whitney test and 

within groups using the Wilcoxon’s signed-rank test. The significance level was set at 

5%. Instrumentation with Reciproc significantly increased canal volume compared to 

SAF and the canal volumes were significantly increased after 90º-oscillatory 

instrumentation (P < 0.05). After all instrumentation protocols the surface area 

increase only revealed significant differences in the within groups comparison (P < 

0.05). Reciproc and SAF instrumentation yielded a uninstrumented root canal surface 

of 28% and 34%, respectively,   without  differences  (P > 0.05).  Final  oscillatory   



 

 

 

 

  



 

instrumentation reduced the uninstrumented root canal surface from 28% to 9% 

(Reciproc) and from  34%  to  15%  (SAF;  P < 0.05).  The apical  and  middle  thirds 

exhibited higher uninstrumented root canal surfaces after the first instrumentation 

that was significantly reduced after oscillatory instrumentation (P < 0.05). Mandibular 

molars with C-shaped root canals exhibited similar distributions of symmetrical, 

asymmetrical and merging-type canals. The C1 configuration and the distal aspect of 

the C2 configuration exhibited the highest area values and large apical diameters. 

Furthermore, the final use of 90º-oscillatory instrumentation using NiTi hand files 

significantly decreased the uninstrumented canal walls that remained after Reciproc 

and SAF instrumentation. Finally, the combination of two instrumentation 

systems/techniques proved to be effective in achieving better instrumentation results 

in C-shaped mandibular second molars. 
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1 INTRODUCTION 

 

 

The molar group possesses one of the most complex anatomies among all 

teeth (WEINE, 1989) and understanding its internal anatomy and possible variations 

is of utmost importance to enable the clinician to determine an appropriate root canal 

treatment approach. The mandibular molar usually has two separate roots, one 

mesial with two or three canals and one distal with one or two canals. However, a 

common variation of these teeth is the presence of fused roots in their external 

anatomy, accompanied by an unusual root canal system (MANNING, 1990). This is 

more frequently observed in the mandibular second molar than in the mandibular first 

molar (SKIDMORE, 1979). Manning (1990) theorized that the failure of the Hertwig’s 

epithelial root sheath to fuse on the lingual or buccal root surface was the main cause 

of a C-shaped root, or, that it may also be formed by coalescence because of 

deposition of cementum with time. 

 

When root fusion is present, the external surface of the tooth may be conical 

or square shaped (MANNING, 1990), and a shallow or deep radicular groove can be 

present individually or on the buccal and lingual aspects of the root (FAN et al., 

2004a). Such grooves may continue to the apical area or to less than half of root 

length (FAN et al., 2004a; KOTOKU, 1985). When a deep radicular groove is 

encountered (as given by a high groove-to-thickness ratio), a C-shaped canal system 

is frequently found and the floor of the pulp chamber is usually located more deeply 

than in a normal tooth (FAN et al., 2008). However, in the existence of a shallow 

radicular groove or no groove, this C-shaped root canal system may or may not exist 

(MANNING, 1990), and single wide root canals can be expected (IOANNIDIS et al., 

2011).  

 

Although rare, C-shaped root canals can also be found in other dental groups 

such as the first lower and upper molars (DE MOOR, 2002; NEWTON; MCDONALD, 

1984; SILVA et al., 2013), lower and upper premolars (DE MOOR, 2002; NEWTON; 

MCDONALD, 1984; SILVA et al., 2013) and even in upper lateral incisors (BOVEDA; 

FAJARDO; MILLAN, 1999). Numerous studies report that the higher prevalence of C-
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shaped canals occurs in Asian populations, with an incidence of 31-45% (SEO; 

PARK, 2004; SONG et al., 2010; WANG et al., 2012; ZHENG et al., 2011). In 

addition, a recent study revealed a low prevalence of mandibular second molars with 

C-shaped molars in a Brazilian population, which was around 3.5% (SILVA et al., 

2013). 

 

Teeth with C-shaped root canals may have different internal anatomical 

configurations. According to (GAO et al., 2006), the internal classification of the root 

canal system of the molars C can be divided into (Appendix C): 

 

• Type I (merging type): The root canals merged into 1 major canal before 

exiting at a single apical foramen. Partial dentin fusion areas may have 

appeared in the coronal and/or middle portions of the canal system.  

• Type II (symmetric type): Separate mesial and distal canals were located at 

the mesial and distal parts of the root, respectively. From the buccolingual 

view, the mesial and distal canals were symmetric along the longitudinal axis 

of the root.  

• Type III (asymmetric type): Separate mesial and distal canals were evident. 

From the buccolingual view, the distal canal may have had a large isthmus 

across the furcation area that commonly made the mesial and distal canal 

asymmetric.  

Regarding the cross-sectional shape, MELTON et al., (1991) initially classified 

the cross-sections in several configurations. Nonetheless, (FAN et al., 2004a) 

pointed out that the shape of this canals can vary along the length of the root, so the 

initial shape appearance of the canal orifice, may not be the same at the apical level 

and for this reason, one cannot assume that such a shape continues throughout its 

length. According to this, FAN et al., (2004a) using microcomputed tomography 

modified and classified the internal cross-section configuration in (Apendix D): 

 

1. C1: an uninterrupted C-shaped canal with no separation or division; 

2. C2: the canal shape resembles a semicolon resulting from a 

discontinuation of the C-shaped canal outline; 

3. C3: two or three separate canals are present in the cross-section; 
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4. C4: only one round or oval canal are present in the cross-section and; 

5. C5: no canal lumen is observed. 

 

In cases that root canal treatment of C-shaped canals is needed, the 

complexity of cleaning and shaping (SOLOMONOV et al., 2012) and obturating 

(ORDINOLA-ZAPATA et al., 2009) teeth with this type of anatomy present a real 

challenge for the clinician. A previous study (YIN et al., 2010) concluded that rotary 

systems maintained the canal curvature with speediness and few procedural errors 

during root canal preparation in C-shaped molars, however, large amounts of 

uninstrumented root canal surface area were observed, whereas manual 

instrumentation with traditional K files cleaned more canal surface. Due to these 

limitations and to achieve better cleaning and shaping of C-shaped root canals, some 

authors recommend the combination of two or more instrumentation 

systems/techniques (JEROME, 1994; YIN et al., 2010). 

 

It is known that the primary goals of chemo mechanical preparation are 

cleaning and shaping of the root canal through the use of instruments and irrigants. 

However, recent studies have shown (GERGI et al., 2015; METZGER et al., 2010; 

PAQUE et al., 2010; SIQUEIRA et al., 2013) that almost 35 – 60% of the root canal 

walls are untouched by the endodontic files during mechanical instrumentation 

regardless of the instruments used, and that the ease of debridement decreases as 

the complexity of root canal anatomy increases (DE-DEUS et al., 2010). Usually, the 

main canal is partially cleaned and shaped and other anatomical structures such as 

isthmuses, fins, lateral canals and ramifications remain completely unaffected by the 

procedure because of inherent physical limitations of the instruments and irrigants to 

enter into those complexities (SIQUEIRA et al., 2013). These limitations might 

decrease the success rates of endodontic treatment (VERA et al., 2012). 

 

To instrument challenging anatomies such as C-shaped root canals 

(SOLOMONOV et al., 2012) studied the effectiveness of the Self Adjusting File 

system (SAF; ReDent Nova, Ra'anana, Israel) and verified that almost 41% of the 

canal walls remained unaffected by the procedure performing better instrumentation 

than rotary files. This alternative instrumentation system has been showing favorable 
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results in cleaning and shaping oval-shaped root canals compared to traditional NiTi 

rotary files (PARANJPE et al., 2012; VERSIANI; PECORA; DE SOUSA-NETO, 

2011). This file is designed to adapt itself three-dimensionally to the shape of the root 

canal and is composed of a thin abrasive NiTi lattice that removes dentin with a back-

and-forth grinding motion with vibration. Also, continuous irrigation solution is 

delivered thru the hollow file via a silicone tube (DE MELO RIBEIRO et al., 2013).  

 

Recently, a new single endodontic file (RECIPROC, VDW, Munich, Germany) 

has been extensively used to instrument root canals in a faster manner and in a 

reciprocation motion. The Reciporc is made of a special NiTi-alloy called M-Wire that 

is created by an innovative thermal-treatment process which increases its flexibility 

and its resistance to cyclic fatigue (YARED; RAMLI, 2013) and the files are 

presented in different sizes: 25/08; 40/06 and 50/05. Moreover, the reciprocation 

working motion consists of a counter-clockwise (cutting direction) and a clockwise 

motion (release of the instrument), while the angle of the counterclockwise cutting 

direction is greater than the angle of the reverse direction (BURKLEIN et al., 2012). 

Studies have shown that the Reciproc system removes more tooth structure tan 

rotary instruments due to its increased cutting ability (BUSQUIM et al., 2015). Hand 

files are essential components of the endodontic arsenal; however, studies into the 

benefits of their use after the instrumentation of C-shaped root canals with either 

instrumentation technique are scarce. 

 

Therefore, the purpose of this study was to evaluate the morphologies of second 

mandibular molars with C-shaped canals while considering the morphometric aspects 

of the internal anatomies identified using micro-CT technology and to assess the 

effect of finishing instrumentation with hand files using a 90º-oscillatory motion on 

final root canal instrumentation in combination with two different instrumentation 

techniques. Mandibular second molars with C-shaped canals were prepared with 

either a single-file reciprocating system (Reciproc; VDW, Munich, Germany) or a 

Self-Adjusting File System (SAF; ReDent Nova, Ra'anana, Israel). Changes in 

dentine volume, surface area increase and the percentage of the uninstrumented 

canal walls were compared using micro-CT technology. For this part of the study the 

hypotheses were that: 
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1. the single-file reciprocating system and SAF have similar morphological 

parameters (volume, surface area and uninstrumented surface) after 

instrumentation of C-shaped canals; 

2. finalizing instrumentation with 90º-oscillatory instrumentation using hand files 

does not improve the abovementioned morphological parameters in C-shaped 

canals prepared with either the Reciproc or SAF systems. 
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3 DISCUSSION 

 

 

The first report in literature of a C-shaped canal was in 1979 (COOKE; COX, 

1979), and after that date, other anatomical studies using histological techniques 

(MELTON; KRELL; FULLER, 1991), sectioning of the samples (SEO; PARK, 2004), 

radiographic examination (WANG et al., 2012), dental staining (GULABIVALA et al., 

2001), microcomputed tomography (FAN et al., 2004a) among others, have been 

performed. Currently, the greatest advantage of using the Micro-CT technology over 

previous techniques is that it provides quantitative and qualitative description of the 

root canal anatomy (ORDINOLA-ZAPATA et al., 2013), detailed information of the 

anatomical structures, additional morphological analysis among several other features 

without destroying the samples (CHEUNG, L.H.; CHEUNG, 2008; FAN et al., 2004a), 

which allowed us to reuse the specimens for the posterior instrumentation 

investigation.  

In this study, by using micro-CT technology, a detailed description of the 

morphological and morphometric aspects of fused mandibular second molars 

evidenced the high variability and complexity of this root canal system. A total of 88 

extracted second mandibular molars with fused roots where used in this study. 

However, after the initial scanning and reconstruction, the qualitative analysis showed 

that some roots possessed shallow radicular grooves or even no grooves. Moreover, 

in some cases, no C1, C2 or C3 cross-sectional types could be observed. So, 36 

specimens were excluded from the further anatomical analysis. Regarding the cross-

sectional classification found in this study, the merging-type canals exhibited a high 

prevalence of C1 and C4 configurations at the 3-mm apical location, whereas the 

symmetric C-shaped molars exhibit a high prevalence of the C3 configuration. 

Additionally, the asymmetric type exhibited a high prevalence of C2 and C3 

configurations at the apical third. These results are in agreement with those of a 

previous study conducted in a Chinese population (FAN et al., 2004a).  

Furthermore, it has been reported that large oval shape canals can be difficult 

to clean and shape properly with manual or rotatory files (DE-DEUS et al., 2010; WU; 

VAN DER SLUIS; WESSELINK, 2003). Considering the several variations in the C-

shaped canal diameters and geometry, including oval canals of the C4 and narrow 
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isthmus in the C1 and C2 configurations, the clinician should pursue the combinations 

of different techniques that can promote satisfactory debridement of these complex 

anatomical types. The use of new instruments such as the self-adjusting file can aid in 

the shaping protocols, leaving less uninstrumented canal area in these type of teeth 

(SOLOMONOV et al., 2012). Moreover,  the use of diverse disinfection procedures 

such as passive or continuous ultrasonic irrigation (AL-JADAA et al., 2009; 

BURLESON et al., 2007), and negative apical pressure (HOWARD et al., 2011), can 

contribute to the removal of debris and dissolution of vital or necrotic tissue from the 

anatomical complexities of the root canal system. 

The second part of this study focused on instrumentation of C-shaped canals. 

Due to the large variability of the internal anatomy of the C-shaped canals, achieving 

a well balance distribution of the samples was hard to attain. So, standardizing the 

sample in only one type of root canal (Merging) and also only one cross-section 

configuration (C1) yield us 20 specimens with similar anatomical characteristics 

provided a sound basis for statistical comparison of the instrumentation protocols. 

Furthermore, the merging type canals with C1 configuration was chosen for the 

instrumentation analysis because it presented the largest apical diameters and lower 

roundness values than the rest of anatomies and it is considered a big challenge in 

terms of cleaning and shaping.  

  

A major advantage of using Micro-CT technology in this analyses was that the 

same specimen could be evaluated at different stages of the root canal treatment 

and served as its own control (De-Deus et al. 2016). The results of this study 

revealed that regardless of the instrumentation technique used, both Reciproc and 

SAF systems had difficulty to clean and shape all the canal surface area leaving high 

amount of uninstrumented surface areas 28 % vs 34 %. This difficulty might be 

related to the limitations of both instruments to enter and cut dentine inside the 

isthmuses and also in the lateral fins of the C1 canal configuration.  Furthermore, 

these values were lower than that of similar studies, (SOLOMONOV et al., 2012; YIN 

et al., 2010) with C-shaped canals probably because the distribution of the 

specimens was paired only based on similar morphologies of any anatomical types 

(Merging, symmetrical and asymmetrical). Certainly, is difficult to collect these type of 

teeth which possesses a high anatomical variability.  
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The present instrumentation study was limited to evaluating the hard-tissue 

changes that occur during all procedures. Even though the wall thickness 

measurement was not assessed in this study, previous reports (CHAI; THONG, 

2004; GAO et al., 2006) related that the dentinal thickness in the lingual surface of 

the C-shaped molars was minimum due to its deep groove, showing low values of 

wall thickness of (0.27, 0.74) mm in the apical, (0.45, 0.95) mm middle and (0.85, 

1.49) mm cervical portion, respectively. the authors of a previous study do not 

recommend the enlargement of C-shaped canals above the 30/.06 instrument 

(CHEUNG, L.H.; CHEUNG, 2008) because diameters and tapers beyond that could 

potentially weaken the tooth structure and increase the risk of strip perforation during 

instrumentation (KATO et al., 2014). The results of this study revealed that a possible 

clinical strategy to achieve better instrumentation results in C-shaped canals is to use 

NiTi hand files at a 90º-oscillatory contra-angle to finish the instrumentation protocol. 

It significantly decreased the remaining uninstrumented canal walls in C-shaped 

mandibular molars and enlarged the canal walls safely with no risk of over-

instrumentation.  

 

Furthermore, the results of the anatomical analysis revealed large apical 

diameters and low roundness values at 3 from the apex. Moreover, (CHEUNG, G.S.; 

YANG; FAN, 2007) related that his apical area is considered critical in terms of 

cleanliness due to its high anatomical variability. In this study, this region was 

particularly hard to instrument by both the instruments as revealed by the Micro-CT 

instrumentation evaluation. So, it is imperial that after the first instrumentation 

protocol a manual filling is performed to achieve better debridement in clinical 

practice.  

 

Finally, when trying to identify a C-shaped molar, the periapical radiography is 

the most common tool used for diagnosis, but it has the limitation of showing a 2D 

vision of a structure only. Hence, when a shallow groove is present the C-shaped 

configuration may not be detectable in the radiograph because of superimposition 

with the image of the single canal in these types of teeth (FAN et al., 2004b). In 

contrast, there is less difficulty to identify a C-shaped canal when a deep longitudinal 

groove is present.  Another useful tool of 2D and also 3D imaging alternative would 

be the cone-beam computed tomography (CBCT), to distinguish accurately the 
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internal and external anatomy of this type of teeth (SILVA et al., 2013). Additionally, 

the use of surgical operative microscope can be of significant aid to identify and treat 

a C-Shaped canal (DE CARVALHO; ZUOLO, 2000). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 Conclusions 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Conclusions  49 

 

 

4 CONCLUSIONS 

 

 

• Mandibular second molars with C-shaped canals exhibit a similar 

tridimensional distribution of anatomical variations. The C1 configuration and 

the distal aspect of the C2 configuration exhibited higher area values, lower 

roundness values and greater apical diameters. Possible methods for 

addressing the enlargement, shaping, cleaning and disinfection of these 

canals were discussed in relation to the anatomical findings of this study. 

 

 

• The Reciproc and SAF system presented similar morphological parameters 

after instrumentation of mandibular second molars with C-shaped canals 

except for higher canal volume increase in the Reciproc group compared to 

the SAF. Furthermore, the final use of 90º-oscillatory instrumentation using 

NiTi hand files significantly decreased the uninstrumented canal walls that 

remained after Reciproc and SAF instrumentation. 

 

 

• The combination of two instrumentation systems/techniques proved to be 

effective in achieving better instrumentation results in C-shaped mandibular 

second molars.  
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APENDIX C – Representative 3D images and their internal cross-sections at 1,2,3 mm, middle third and cervical third of C-shaped 

mandibular second molars according to Gao et al: Merging (A), Symmetrical (B), Asymmetrical C). 
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APENDIX D – Representative 2D images of Melton’s internal cross-sections 
classification modified by Fan et al. 
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Permissions Helpdesk Associate
Elsevier

1600 John F. Kennedy Boulevard

Suite 1800

Philadelphia, PA 19103-2899
T: (215) 239-3867

F: (215) 239-3805 

E: l.stingelin@elsevier.com

Questions about obtaining permission: whom to contact?  What rights to request?
When is permission required?  Contact the Permissions Helpdesk at:

 +1-800-523-4069 x 3808    permissionshelpdesk@elsevier.com    

 
 
 
 
 
From: pabloamoroso@usp.br [mailto:pabloamoroso@usp.br] 

Sent: Monday, May 09, 2016 11:24 AM

To: Permissions Helpdesk

Subject: requesting permission to include article in my doctoral thesis

 
Good morning. I would like to know if i can attach in my Doctoral Thesis my paper entitled "Micro–

computed Tomographic Analysis of Mandibular Second Molars with C-shaped Root Canals” published in
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ANNEX C – Permission letter to include a published article from the International 
Endodontic Journal in this thesis 

 
 

 

De: Wiley Global Permissions permissions@wiley.com

Asunto: RE: permission to include article in thesis

Fecha: 9 de junio de 2016, 7:16 a.m.

Para: Usp pabloamoroso@usp.br

Dear Pablo Amoroso Silva,

 

Thank you for your request.

 

Permission is granted for you to use the material requested for your thesis/disserta>on subject to

the usual acknowledgements (author, >tle of material, >tle of book/journal, ourselves as publisher)

and on the understanding that you will reapply for permission if you wish to distribute or publish

your thesis/disserta>on commercially. You must also duplicate the copyright no>ce that appears in

the Wiley publica>on in your use of the Material; this can be found on the copyright page if the

material is a book or within the ar>cle if it is a journal.

 

Permission is granted solely for use in conjunc>on with the thesis, and the material may not be

posted online separately.

 

Any third party material is expressly excluded from this permission. If any of the material you wish

to use appears within our work with credit to another source, authorisa>on from that source must

be obtained.

 

Once the ar>cle has been published please ensure that you use the correct acknowledgement, or

detail that it is an accepted ar>cle/pending publica>on in the  Interna>onal Endodon>c Journal with

Wiley as the copyright owner.

 

Kind regards

 

Aimee Masheter

Permissions Assistant

John Wiley & Sons Ltd

The Atrium

Southern Gate, Chichester

West Sussex, PO19 8SQ

UK

 

 

 

From: Usp [mailto:pabloamoroso@usp.br] 

Sent: 31 May 2016 13:06

To: Wiley Global Permissions

Subject: permission to include article in thesis

 
Good morning, i am the author of a paper entitled  "Effect of finishing instrumentation using
niti hand files on volume, surface area and uninstrumented surfaces in C-shaped root canal
systems” which has recently been accepted in the International Endodontic Journal. My article
ID is IEJ 12660.
I have to deposit my PhD thesis these days and i have to include this paper in it. Since i have
only received the proof, should i make a special request to get authorization?. Can i include
the proof or just the word document that was submitted to the Journal?
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