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PREFACE

Based in Ankara in Turkey, the independent academic publisher, Akademisyen 
Publishing House, has been publishing books for almost 30 years. As the directors 
of Akademisyen Publishing House, we are proud to publish around 1500 books 
across disciplines so far, especially in Health Sciences. We also publish books in 
Social Sciences, Educational Sciences, Physical Sciences, and also books on cul-
tural and artistic topics.

Akademisyen Publishing House has recently commenced the process of pub-
lishing books in the international arena with the “Scientific Research Book” series 
in Turkish and English. The publication process of the books, which is expected 
to take place in March and September every year, will continue with thematic 
subtitles across disciplines

The books, which are considered as permanent documents of scientific and in-
tellectual studies, are the witnesses of hundreds of years as an information record-
ing platform. As Akademisyen Publishing House, we are strongly committed to 
working with a professional team. We understand the expectations of the authors, 
and we tailor our publishing services to meet their needs. We promise each author 
for the widest distribution of the books that we publish.

We thank all of the authors with whom we collaborated to publish their books 
across disciplines.

Akademisyen Publishing House Inc.
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Chapter 1

RECOMMENDATIONS FOR THE SELECTION AND USE 
OF MASKS FOR DENTAL STAFF DURING THE NOVEL 

CORONAVIRUS PANDEMIC

Muhammet Kerim AYAR1

INTRODUCTION

Since the 21st century, there have been many highly pathogenic viruses spread 
through the respiratory tract and/or contact routes around the world, such as severe 
acute respiratory syndrome (SARS), influenza A H1N1 virus (H1N1), Middle 
East respiratory syndrome (MERS). Since the late of 2019, the new coronavirus 
(2019-nCoV) that is widely circulating around the world pose a serious threat to 
people’s health. During the pandemic, higher incidence of infection is observed 
among medical stuff compared to the other part of the society. Thus, it has become 
particularly important for medical stuff to treat patients more safely and effectively 
without being infected.1 The nature of the dental profession determines that it faces 
a huge risk of infection during the diagnosis and treatment process, especially the 
respiratory tract transmission caused by droplets and aerosols, which are the most 
important risk factors in the oral diagnosis and treatment process.2 In this review, 
the types, evaluation criteria and the standards requirements of medical masks in 
different geographies of the world such as the United States of America (USA), the 
European Union (EU) and the People’s Republic of China (China) are emphasized 
in order to effectively prevent the spread of the virus, avoid nosocomial infections, 
and occupational exposure of medical staff during novel coronavirus pandemic.

The Transmission Route of the New Coronavirus in the Oral Diagnosis 
and Treatment Process and Risk
During the oral diagnosis and treatment, dental staff need to perform close 
operations within the patient’s mouth, and face high risk factors such as the 
complexity, invasiveness, and the complexity of the spread of infection during 
the oral diagnosis and treatment.3 The understanding the transmission routes 
and risks of infectious viruses in the oral diagnosis and treatment is of great 
significance to preventing infections. In the dental setting, the transmission route 
of the new coronavirus mainly has the following characteristics.
1	 Assoc. Prof., Uşak University, Faculty of Dentistry, Department of Restorative Dentistry
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PROTECTION STANDARDS FOR MEDICAL MASKS UNDER THE 
NEW CORONAVIRUS PANDEMIC

It is pointed out that during the new coronavirus pandemic, the use of protective 
mask should be strictly divided according to the classification. Different medical 
positions and diagnosis and treatment operations should use different types of 
medical masks (Table 5), including medical protective masks (GB19083-2010) 
and N95 particles protective masks (American NIOSH and FDA standards) are 
assigned to medical staff who have aerosol generating procedures. When materials 
are in short supply and there are no medical protective masks and N95 masks 
that meet the US NI0SH and FDA standards, particle protective masks with N95/
FFP2 and above standards and KN95 protective masks can be used with medical 
surgical masks as appropriate to perform splash treatment operations.

CONCLUSION

This article introduces the types, evaluation criteria and standard requirements 
of medical masks at worldwide. For the selection of medical masks, the main 
consideration is the filtering effect of the masks against non-oil particles, the anti-
splashing ability and the medical environment in which they are used. During the 
new coronavirus pandemic, the choice of masks has become very important. An 
analysis of the parameter standards of medical masks and anti-particle protective 
masks at worldwide revealed that the US level 1 and EU type I and type II medical 
masks can be used as disposable medical masks. USA level 2 and 3 and EU type II 
R medical masks can be used as medical surgical mask. According to the anti-oil 
particle filtering effect, N100 = KN100 > FFP3 = N99 = KN99 > N95 = KN95 > 
FFP2 > KN9O > FFP1, but the anti-particle protective mask is not equivalent to 
the medical protective mask.

REFERENCES
1.	 Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospitalized patients with 2019 novel 

coronavirus–infected pneumonia in Wuhan, China. JAMA. 2020; 323 (11), 1061-1069.
2.	 Zemouri C, de Soet H, Crielaard W, Laheij A. A scoping review on bio-aerosols in healthcare 

and the dental environment. PloS one. 2017; 12 (5, :e0178007.
3.	 Nejatidanesh F, Khosravi Z, Goroohi H, Badrian H, Savabi O. Risk of contamination of different 

areas of dentist’s face during dental practices. International journal of preventive medicine. 2013; 
4 (5), 611.

4.	 Harrel SK, Molinari J. Aerosols and splatter in dentistry: a brief review of the literature and 
infection control implications. The Journal of the American Dental Association. 2004; 135 (4), 
429-437.

5.	 SGS. CHINA RELEASES AN UPDATED MANDATORY STANDARD GB 2626-2019 
RESPIRATORY PROTECTION - NON-POWERED AIR-PURIFYING PARTICLE 
RESPIRATOR. 2020. Accessed 4-6, 2021.
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6.	 Bałazy A, Toivola M, Adhikari A, Sivasubramani SK, Reponen T, Grinshpun SA. Do N95 
respirators provide 95% protection level against airborne viruses, and how adequate are surgical 
masks? American journal of infection control. 2006; 34 (2), 51-57.
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Chapter 2

BONE ANCHORED RAPID MAXILLARY EXPANSION

Berkan KUCUKKURT1 
Emre KAYALAR2

INTRODUCTION

Irregularities that can occur in the teeth, jaw and facial system for various reasons 
can cause malocclusions between the jaws and these malocclusions can negatively 
affect the aesthetics of the face and smile.

In today’s aesthetic understanding, the presence of buccal corridors and dark 
triangles that can be seen in the posterior regions are perceived as aesthetic 
losses. Such aesthetic losses may be directly or indirectly related to the skeletal 
base of the maxilla, the inclination of the teeth in the buccal area and the alveolar 
bone surrounding these teeth [1]. Therefore, it is recommended to correct the 
dimensional anomalies of the maxilla, which has occurred due to various reasons, 
with orthodontic treatment, and to ideally treat the transversal position of the 
teeth in particular [2].

Malocclusions can occur in transversal, vertical and sagittal directions. The 
most common malocclusions in the transversal direction are maxillary deficiency, 
and occlusion disorders that can be seen with unilateral or bilateral crossbites in 
the anterior and/or posterior teeth region [3].

Posterior crossbite [4], which is thought to play a role in the etiology of genetic, 
environmental and multifactorial factors, can be related to a single tooth [5,6] or 
a group of teeth [5], skeletally due to maxillary deficiency or a large transversal 
mandible it may also be due to.

The most commonly used treatment method in the treatment of maxillary 
transversal deficiency and posterior crossbite is expansion of the maxilla. If there 
is only a deficiency of the dental arch without a transverse deficiency at the base 
of the maxillary apical bone, only the dental arch needs to be expanded [4,5,8]. 
According to the opening speed of the median palatal suture; It can be done slow, 

1	 Dt., Istanbul Aydın University, Faculty of Dentistry, Department of Orthodontics, 
berkankucukkurt@stu.aydin.edu.tr

2	 Asst. Prof. Dr., Istanbul Aydin University, Faculty of Dentistry, Department of Orthodontics,  
emrekayalar@aydin.edu.tr
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may occur. To overcome these, the surgical assisted rapid maxillary expansion 
method for adults has been developed, and also first generation bone-borne 
distractors have been developed to minimize dental side effects.

It has been argued that since these devices provide the anchorage requirement 
from the bone, they reduce these side effects and allow a pure orthopedic 
expansion. Less invasive techniques have been developed with the introduction of 
mini-screws into orthodontic practice, as distactors require surgical procedures 
during their application.

It has been shown that successful results are obtained in treatments with 
mini-screw assisted expansion appliances supported by the palatal bone. Even 
in recent years, studies have been published reporting mini-screw-assisted and 
non-surgical expansion in adult patients. As seen in the current literature, many 
different bone anchored maxillary expansion appliances are being developed. 
More clinical studies are needed on the long-term effects of these appliances.

REFERENCES
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Br J Orthod. 1980;7:145-61.
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dimention. J Clin Orthod. 1998;32:432-445.
3.	 Ferrario VF, Garattini G, Colombo A, Quantitative effects of a nickeltitanium palatal expander 

on skeletal and dental structures in the primary and mixed dentition: a preliminary study. Eur 
J Orthod. 2003;25:401-10.
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Orthop 1987;91:3-14.
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Chapter 3

OBSTRUCTIVE SLEEP APNEA MANAGEMENT IN 
PROSTHETIC DENTISTRY

Eyyup ALTINTAS1

INTRODUCTION

In contemporary times, one of the first physicians to talk about sleep apnea Sir 
William Osler. “Principles and Practice of Medicine”, in his book, Pickwickian 
Disease has defined.1 In 1976, by describing this disease, Guilleminaultt et 
al.2 changed the name of the disease known as the Pickwickian syndrome to 
Obstructive sleep apnea(OSA). In 1981 Sullivan et al.3 found continuous positive 
airway pressure (CPAP) therapy, which is still considered the gold standard in 
the treatment of the disease. In 1982, a neuropsychiatrist Dr. Cartwright4 treated 
22 patients using splints and published its results. Subsequently, dentists have 
been included in the treatment of OSA. The last classification of sleep disorders 
was published by the name of “International Classification of Sleep Disorders-3” 
(ICSD-3) in 2014.5 Sleep disorders defined in ICSD-3 classification analyzed 
under the 7 main categories.

ICSD-3 classification
1)	 Insomnias

a) Chronic insomnia disorder

b) Short-term insomnia disorder

c) Other insomnia disorders

 2)	Breathing disorders during sleep

a) OSA

b) Central sleep apnea

c) Hypoventilation during sleep

d) Hypoxemic syndromes during sleep

 3)	Central-induced hypersomnias

a) Narcolepsy Type 1
1	 Asst. Prof., Firat University, Faculty of Dentistry, Department of Prosthodontics, ealtintas@firat.edu.tr
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be tolerated by the patient. Long-term follow-up of the patient is important for 
successful treatment in OSA patients.
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Chapter 4

POLYETHERETHERKETONE(PEEK) IN FIXED 
PROSTHODONTICS

Fatih DEMIRCI1

INTRODUCTION

Polyetheretherketone (PEEK) polymer is a member of the polyaryletherketone 
(PAEK) polymer family, which exhibits resistance at temperatures greater than 
300°C as well as high mechanical and chemical resistance. PEEK is a semi-
crystalline thermoplastic composite polymer comprising two ethers and one 
ketone monomer. PEEK polymer comprises a repeating ketone molecule and 
two ether molecules, while poly(oxy-1,4-phenylene-oxy-1,4-phenylene) is highly 
stable, with a completely aromatic linear structure due to the presence of only 
carbon (C), hydrogen (H), and oxygen (O) atoms. PEEK polymer exhibits broad 
applications, besides tissue compatibility, due to its superior chemical and physical 
stability, i.e., anti-aging behavior. In this manner, PEEK polymer also exhibits 
resistance against heat and radiation applied during sterilization. The advantages 
of PEEK, such as high tissue compatibility and low bacterial plaque retention, can 
further promote its use in dentistry. In addition, microbial biofilm adhesion on 
the PEEK surface is equal to or less than that on surfaces of restorative materials 
such as titanium and zirconia. Owing to these promising physical and mechanical 
properties, PEEK exhibits some advantages over conventional alloys and ceramics. 
PEEK polymer can resist deformation that may occur due to compression and 
tension forces originating from one direction as well as withstand compression 
forces no greater than 1380 N. Studies have reported that PEEK material is durable 
up to 1200 N. One of the important properties of PEEK polymer is its inert nature. 
The PEEK polymer cannot dissolve in any conventional solution except for a 98% 
sulfuric acid solution at room temperature. The PEEK polymer can be used in 
dental implantology and prosthodontics due to its biomechanical properties, long 
lifespan, tissue compatibility, and mechanical properties similar to bone tissues 
(1-8).
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PEEK IN POST-CORE AND TEMPORARY RESTORATIONS

Milled PEEK posts also have been thought to serve as an alternative to glass fiber 
and cast metal posts. Benli et al. (48) have reported that the tensile bond strength 
of PEEK posts is greater than those of metal and glass fiber posts when used with 
an appropriate surface modification and adhesive system. Previous studies have 
examined the performance of PEEK for CAD-CAM-fabricated implant abutments, 
customized healing abutments, and temporary crowns (49,50). Abdullah et al. 
(50) have compared temporary crowns in an in vitro study by using VITA CAD 
Temp(VITA Zahnfabrik), PEEK(Invibio Biomaterial Company), Telio CAD-
Temp(Ivoclar Vivadent), and Protemp4 (3M ESPE). According to the results of 
this study, CAD-CAM-milled PEEK temporary crowns exhibit a better marginal 
and internal fit, and fracture strength than those of conventional temporary 
crowns. Zoidis et al. (28) have reported that after the placement of two titanium 
implants in the anterior region of the mandible, before permanent restorations 
during the 4-month healing period, the use of three-unit fixed composite resin 
veneering PEEK framework temporary prostheses is clinically successful.

CONCLUSION

In previous conducted studies, PEEK is thought to be suitable for implant-or 
tooth-supported FDPs due to its positive physico-chemical and bio-mechanical 
properties. However, further experimental and clinical studies are required to 
safely recommend PEEK as an alternative to rooted prosthetic materials and to 
evaluate the long-term performance of PEEK FDPs.
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Chapter 5

EFFECT OF HIGH CONCENTRATION PEROXIDE 
BLEACHING AGENTS ON THE SURFACE PROPERTIES 

OF COMPOSITE RESTORATIONS

Seher KAYA1

INTRODUCTION

Tooth whitening is gaining popularity and acceptability because it produces a 
pleasing cosmetic impact. It may be used to treat stained teeth with low cost and 
without causing damage to the enamel and dentine. Bleaching agents effectively 
whiten teeth, but the effects of this technique on composite resin materials are 
controversial.1

Office type whitening is a treatment method applied by dentists to remove the 
discoloration of teeth caused by internal and external factors. In office treatments, 
high concentrations of carbamide peroxide or hydrogen peroxide (30-35%) 
are applied to the surface of the teeth and left for twenty or thity minutes. This 
approach involves one to four sessions scheduled 2-4 weeks apart, depending on 
the product’s instructions, and is totally within the clinician’s control.2, 3 The most 
often used bleaching chemical is hydrogen peroxide (HP).1

In-office bleaching agents have high HP concentrations (generally 15 percent to 
38 percent), whereas at-home bleaching solutions have HP concentrations ranging 
from 3% to 10%. 4 Most office bleaching and home bleaching procedures have been 
found to be successful, but it has been reported that results may vary depending 
on factors such as the type of stain, the age of the patient, the concentration of the 
bleaching agent, and the duration and frequency of treatment.5

Carbamide peroxide is a very unstable agent, so as soon as it comes into contact 
with tissue and saliva, one-third converts to hydrogen peroxide and two-thirds to 
urea. Immediately after, urea also decomposes into ammonia and carbon dioxide 
molecule.6 In addition to being an oxidizing agent, hydrogen peroxide is acidic 
because its pH is quite low. When hydrogen peroxide is applied to the tooth surface, 
it breaks down into hydroxyl radicals, water and oxygen molecules. Because free 

1	 DDS, Asst Prof., Alanya Alaaddin Keykubat University, Faculty of Dentistry, Department of Restorative 
Dentistry, seherkaya07@gmail.com
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It has been observed that glass fillers containing barium are more sensitive to 
water attack than glass fillers containing both quartz and amorphous SiO2. The 
microfill particles, on the other hand, have more Si accessible for leaching due 
to their greater surface areas.53 Finer glass particles have also been observed to 
disintegrate faster than coarser glass particles. More interfaces are created as a 
result of the dissolving, which might impact filler deterioration.54 In light of all 
this information, the filler structure is considered to be of primary importance, 
although other factors, such as filler particle shape, the proportion and size of the 
largest fillers in composite resins, may play a role in the surface roughness caused 
by bleaching agents.3

Based on data reported in previous studies34, 37, surface polishing should not be 
the preferred treatment after bleaching, considering that extensive and irreversible 
deterioration may have occurred in composite restorations. It is recommended 
that a composite be completely replaced or repaired after it has been bleached37. 
Since the depth of the changes caused by contact with the bleaching agents has not 
yet been fully determined, the repair should not be limited to the superficial layer 
of the composite, but should also cover a portion of the intermediate. It should be 
noted that it is not possible to restore the roughness of composites to their original 
values by polishing.

REFERENCES
1.	 Yu H, Zhang Cy, Wang Yn, Cheng H. Hydrogen peroxide bleaching induces changes in the 

physical properties of dental restorative materials: Effects of study protocols. Journal of Esthetic 
and Restorative Dentistry. 2018;30(2):E52-E60.

2.	 Taher NM. The effect of bleaching agents on the surface hardness of tooth colored restorative 
materials. J Contemp Dent Pract. 2005;6(2):18-26.

3.	 Dogan A, Ozcelik S, Dogan OM, Hubbezoglu I, Cakmak M, Bolayir G. Effect of bleaching on 
roughness of dental composite resins. The Journal of Adhesion. 2008;84(11):897-914.

4.	 Affairs ADACoS. Tooth whitening/bleaching: treatment considerations for dentists and their 
patients. Chicago: ADA. 2009;

5.	 Leal A, Paula A, Ramalho A, Esteves M, Ferreira MM, Carrilho E. Roughness and microhardness 
of composites after different bleaching techniques. Journal of applied biomaterials & functional 
materials. 2015;13(4):381-388.

6.	 Yap A, Wattanapayungkul P. Effects of in-office tooth whiteners on hardness of tooth-colored 
restoratives. Operative Dentistry. 2002;27(2):137-141.

7.	 Turker ŞB, Biskin T. Effect of three bleaching agents on the surface properties of three different 
esthetic restorative materials. The Journal of prosthetic dentistry. 2003;89(5):466-473.

8.	 Park H-J, Kwon T-Y, Nam S-H, Kim H-J, Kim K-H, Kim Y-J. Changes in bovine enamel 
after treatment with a 30% hydrogen peroxide bleaching agent. Dental materials journal. 
2004;23(4):517-521.

9.	 Cengiz E, Kurtulmus-Yilmaz S, Ulusoy N, Deniz ST, Yuksel-Devrim E. The effect of home 
bleaching agents on the surface roughness of five different composite resins: A SEM evaluation. 
Scanning. 2016;38(3):277-283.

10.	 Yu H, Li Q, Hussain M, Wang Y. Effects of bleaching gels on the surface microhardness of tooth-
colored restorative materials in situ. Journal of dentistry. 2008;36(4):261-267.

11.	 AlQahtani M. The effect of a 10% carbamide peroxide bleaching agent on the microhardness of 
four types of direct resin-based restorative materials. Operative dentistry. 2013;38(3):316-323.



Current Dental Studies

- 56 -

12.	 Wattanapayungkul P, Yap AU, Chooi KW, Lee M, Selamat RS, Zhou RD. The effect of home 
bleaching agents on the surface roughness of tooth-colored restoratives with time. OPERATIVE 
DENTISTRY-UNIVERSITY OF WASHINGTON-. 2004;29(4):398-403.

13.	 Lago M, Mozzaquatro LR, Rodrigues C, Kaizer MR, Mallmann A, Jacques LB. Influence of 
bleaching agents on color and translucency of aged resin composites. Journal of Esthetic and 
Restorative Dentistry. 2017;29(5):368-377.

14.	 Hatanaka GR, Abi-Rached FdO, Almeida-Junior AAd, Cruz CAdS. Effect of carbamide 
peroxide bleaching gel on composite resin flexural strength and microhardness. Brazilian 
dental journal. 2013;24:263-266.

15.	 Willems G, Celis J-P, Lambrechts P, Braem M, Vanherle G. Hardness and Young’s modulus 
determined by nanoindentation technique of filler particles of dental restorative materials 
compared with human enamel. Journal of biomedical materials research. 1993;27(6):747-755.

16.	 Yap A, Wee K, Teoh S. Effects of cyclic temperature changes on hardness of composite 
restoratives. Operative dentistry. 2002;27(1):25-29.

17.	 Oberholzer TG, Grobler SR, Pameijer CH, Hudson AP. The effects of light intensity and method 
of exposure on the hardness of four light-cured dental restorative materials. International dental 
journal. 2003;53(4):211-215.

18.	 Vankerckhoven H, Lambrechts P, Van Beylen M, Vanherle G. Materials Science: Characterization 
of Composite Resins by NMR and TEM. Journal of dental research. 1981;60(12):1957-1965.

19.	 Scougall-Vilchis RJ, Hotta Y, Hotta M, Idono T, Yamamoto K. Examination of composite resins 
with electron microscopy, microhardness tester and energy dispersive X-ray microanalyzer. 
Dental materials journal. 2009;28(1):102-112.

20.	 Raptis C, Fan P, Powers J. Properties of microfilled and visible light-cured composite resins. 
Journal of the American Dental Association (1939). 1979;99(4):631-633.

21.	 Fontes ST, Fernández MR, Moura CMd, Meireles SS. Color stability of a nanofill composite: 
effect of different immersion media. Journal of Applied Oral Science. 2009;17:388-391.

22.	 Hannig C, Duong S, Becker K, Brunner E, Kahler E, Attin T. Effect of bleaching on subsurface 
micro-hardness of composite and a polyacid modified composite. Dental Materials. 
2007;23(2):198-203.

23.	 Lima DANL, De Alexandre RS, Martins ACM, Aguiar FHB, Ambrosano GMB, Lovadino JR. 
Effect of curing lights and bleaching agents on physical properties of a hybrid composite resin. 
Journal of Esthetic and Restorative Dentistry. 2008;20(4):266-273.

24.	 YAMANEL K, BALTACIOĞLU İ, BAĞIŞ YH. Office bleaching uygulamasının kompozit 
rezinlerin yüzey sertliğine etkisi.

25.	 Buergers R, Schneider-Brachert W, Hahnel S, Rosentritt M, Handel G. Streptococcal adhesion 
to novel low-shrink silorane-based restorative. Dental materials. 2009;25(2):269-275.

26.	 Mourouzis P, Koulaouzidou EA, Helvatjoglu-Antoniades M. Effect of in-office bleaching agents 
on physical properties of dental composite resins. Quintessence International. 2013;44(4)

27.	 Hegedüs C, Bistey T, Flora-Nagy E, Keszthelyi G, Jenei A. An atomic force microscopy study on 
the effect of bleaching agents on enamel surface. Journal of dentistry. 1999;27(7):509-515.

28.	 Wattanapayungkul P, Yap A. Effects of in-office bleaching products on surface finish of tooth-
colored restorations. Operative dentistry. 2003;28(1):15-19.

29.	 Yu H, Li Q, Cheng H, Wang Y. The effects of temperature and bleaching gels on the properties 
of tooth-colored restorative materials. The Journal of prosthetic dentistry. 2011;105(2):100-107.

30.	 Cooley RL, Burger KM. Effect of carbamide peroxide on composite resins. Quintessence 
International. 1991;22(10)

31.	 Pecho OE, Martos J, Pinto KV, Pinto KV, Baldissera RA. Effect of hydrogen peroxide on 
color and whiteness of resin-based composites. Journal of Esthetic and Restorative Dentistry. 
2019;31(2):132-139.

32.	 Dietschi D, Campanile G, Holz J, Meyer J-M. Comparison of the color stability of ten new-
generation composites: an in vitro study. Dental Materials. 1994;10(6):353-362.

33.	 Wang L, Francisconi LF, Atta MT, et al. Effect of bleaching gels on surface roughness of 
nanofilled composite resins. European journal of dentistry. 2011;5(02):173-179.



Current Dental Studies

- 57 -

34.	 Mendes APKF, Barceleiro MdO, Reis RSaAd, Bonato LL, Dias KRHC. Changes in surface 
roughness and color stability of two composites caused by different bleaching agents. Brazilian 
dental journal. 2012;23(6):659-666.

35.	 Torres C, Ribeiro C, Bresciani E, Borges AB. Influence of hydrogen peroxide bleaching gels on 
color, opacity, and fluorescence of composite resins. Operative dentistry. 2012;37(5):526-531.

36.	 Rao YM, Srilakshmi V, Vinayagam KK, Narayanan LL. An evaluation of the color stability 
of tooth-colored restorative materials after bleaching using CIELAB color technique. Indian 
Journal of Dental Research. 2009;20(1):60.

37.	 Yalcin F, Gürgan S. Effect of two different bleaching regimens on the gloss of tooth colored 
restorative materials. Dental Materials. 2005;21(5):464-468.

38.	 Hubbezoglu I, Akaoglu B, Dogan A, et al. Effect of bleaching on color change and refractive 
index of dental composite resins. Dental materials journal. 2008;27(1):105-116.

39.	 Joiner A. The bleaching of teeth: a review of the literature. Journal of dentistry. 2006;34(7):412-
419.

40.	 Pecho OE, Ghinea R, do Amaral EAN, Cardona JC, Della Bona A, Pérez MM. Relevant optical 
properties for direct restorative materials. Dental Materials. 2016;32(5):e105-e112.

41.	 Rosentritt M, Lang R, Plein T, Behr M, Handel G. Discoloration of restorative materials after 
bleaching application. Quintessence international. 2005;36(1)

42.	 Canay Ş, Çehreli MC. The effect of current bleaching agents on the color of light-polymerized 
composites in vitro. The Journal of prosthetic dentistry. 2003;89(5):474-478.

43.	 Yap A, Wattanapayungkul P, Chung S. Influence of the polymerization process on composite 
resistance to chemical degradation by food-simulating liquids. Operative dentistry. 
2003;28(6):723-727.

44.	 Correr GM, Alonso RCB, Sobrinho LC, Puppin-Rontani RM, Ferracane JL. In vitro wear of resin-
based materials—Simultaneous corrosive and abrasive wear. Journal of Biomedical Materials 
Research Part B: Applied Biomaterials: An Official Journal of The Society for Biomaterials, The 
Japanese Society for Biomaterials, and The Australian Society for Biomaterials and the Korean 
Society for Biomaterials. 2006;78(1):105-114.

45.	 Markovic L, Jordan RA, Glasser M-C, et al. Effects of bleaching agents on surface roughness of 
filling materials. Dental materials journal. 2014;33(1):59-63.

46.	 Gladys S, Van Meerbeek B, Braem M, Lambrechts P, Vanherle G. Comparative physico-
mechanical characterization of new hybrid restorative materials with conventional glass-
ionomer and resin composite restorative materials. Journal of Dental Research. 1997;76(4):883-
894.

47.	 Moraes RR, Marimon JL, Schneider LF, Correr Sobrinho L, Camacho GB, Bueno M. Carbamide 
peroxide bleaching agents: effects on surface roughness of enamel, composite and porcelain. 
Clin Oral Investig. Mar 2006;10(1):23-8. doi:10.1007/s00784-005-0016-1

48.	 Bahari M, Chaharom MEE, Daneshpooy M, Gholizadeh S, Pashayi H. Effect of bleaching 
protocols on surface roughness and biofilm formation on silorane-based composite resin. 
Dental research journal. 2019;16(4):264.

49.	 Hasegawa H, Tomiyama K, Kumada H, et al. Antimicrobial effects of carbamide peroxide 
against a polymicrobial biofilm model. American journal of dentistry. 2015;28:57-60.

50.	 Ke-yong Y, Rui M, Ming-yu L, Zhi-yan H, Wei Z. The efficacy of cold-light tooth bleaching 
on the formation of bacteria biofilm on the enamel surfaces. Shanghai Journal of Stomatology. 
2015;24(3):283.

51.	 Langsten RE, Dunn WJ, Hartup GR, Murchison DF. Higher-concentration carbamide peroxide 
effects on surface roughness of composites. Journal of Esthetic and Restorative Dentistry. 
2002;14(2):92-96.

52.	 Basting RT, Y FERNANDÉZ CF, Ambrosano GMB, de Campos IT. Effects of a 10% carbamide 
peroxide bleaching agent on roughness and microhardness of packable composite resins. 
Journal of Esthetic and Restorative Dentistry. 2005;17(4):256-262.

53.	 Soderholm K-J. Leaking of fillers in dental composites. Journal of Dental Research. 
1983;62(2):126-130.

54.	 Kalachandra S. Influence of fillers on the water sorption of composites. Dental Materials. 
1989;5(4):283-288.



- 59 -

Chapter 6

AUTOLOGOUS PLATELET CONCENTRATES: THEIR 
GENERATIONS, FORMS, PREPARATION PROTOCOLS 

AND ROLES IN PERIODONTAL REGENERATION

Ahmet Cemil TALMAC1 
Basem ALSHUJAA2

INTRODUCTION
Periodontitis is a complex, multifactorial inflammatory disease characterized by 
loss of connective tissue attachment and destruction of alveolar bone, cementum, 
periodontal ligament and gingiva as a response to inflammation stimulated by 
microbial accumulations 1. This leads to the initiation of periodontal defects2. 
Periodontal defects are divided into suprabony pocket and intrabony pocket. 
Intrabony pocket is a pocket with a base of sulcus that is more apical than alveolar 
bone, which generally indicates a vertical or angular defect. Suprabony pocket is a 
pocket with a base of sulcus more coronal or at the same level with alveolar bone3.

Treatment of periodontitis includes surgical and non-surgical treatment4, 
where surgical treatment is performed if inflammation persists after non-
surgical treatment5. One of the periodontal surgical treatments is an Open Flap 
Debridement (OFD) (fig. 1) which aims to removing infection and inflamed 
tissue6.

1	 Asst. Prof., Van Yuzuncu Yil University, Faculty of Dentistry, Department of Periodontology,  
a.c.talmac@hotmail.com.

2	 DDS, Van Yuzuncu Yil University, Faculty of Dentistry, Department of 
Periodontology, baalshujaa@gmail.com.
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Table (1) : Centrifugation Protocols of Platelet Concentrates
Platelet Concentrate Type Centrifugation Protocol

Platelet-Rich Plasma 
(PRP)

Whole blood (first soft spin) 1200 
rpm 12 min

Plasma (second hard spin) 
3300 rpm 7 min

Platelet-Rich Fibrin (PRF) or (L-PRF) 2700-3000 rpm 12 min
Injectable Platelet-Rich Fibrin (i-PRF) 700-800 rpm 3-4 min
Advanced Platelet-Rich Fibrin (A-PRF) 1500 rpm 14 min
Titanium Platelet-Rich Fibrin (T-PRF) 2700 rpm 12 min

Concentrated Growth Factor (CGF) 2700-2400-2700-
3000 rpm

2-4-4-3 
min

CONCLUSIONS

PRF has productive results in healing and regeneration. Therefore, it has wide 
clinical applications in all treatments wherever regeneration is required. The use 
of autologous platelet concentrates in treatment is acceptable by patients for some 
reasons where the sample is taken from the patient so there is no risk of infec-
tion, no cost is needed, and lesser discomfort suffered by patients. There are some 
forms of PRF which can be obtained by changing the centrifugation speed and 
time and all of them have wide applications in periodontology and implant den-
tistry due to their containing leukocytes, platelets, and growth factors which have 
regenerative effects on hard and soft tissue healing. It has been proved that all 
forms of PRF are more efficient in the regeneration treatment than PRP which al-
most has been eliminated from current clinical applications due to its complicated 
and long preparation protocol; and because it needs anticoagulant and inadequate 
regeneration capacity compared to PRF. Since PRF has promising results, further 
researches are also needed to find more different formulations which have more 
advantages than the ones currently used.
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Chapter 7

EFFECTIVENESS OF ADDITIONAL FILES COMPARED 
WITH ROTARY AND RESIPROCAL SYSTEMS IN 

ENDODONTIC RETREATMENT: A MICRO-CT STUDY

H. Melike BAYRAM1 
Emre BAYRAM2 

Mert OCAK3 
H. Hamdi CELIK4

INTRODUCTION

Endodontic treatment involves removing bacteria from the root canal, and com-
pletely filling it with nontoxic sealing material to avoid reinfection. However, root 
canal treatment sometimes fails, and the initial canal sealing may need to be re-
moved for a variety of reasons, such as procedural errors, reinfection of the root 
canal caused by apical or coronal leakage, insufficient preparation or inadequate 
canal filling 1, 2. The complete removal of the initial sealing material is among the 
essential steps for retreatment success 3. Many different methods, including K or 
H endodontic-heated files or chemical solvents, nickel-titanium (Ni-Ti) rotary 
or reciprocating files, ultrasonic devices, as well as lasers have been employed to 
remove the initial canal sealing 4-7. In previous studies, the initial filling materi-
als could not be completely removed using retreatment instruments alone 6,7,8. 
Therefore, the use of additional methods (such as different NiTi systems) has been 
proposed to remove filling materials more effectively 7.

The ProTaper Universal retreatment rotary files (PTUR, Dentsply Maillefer, 
Ballaigues, Switzerland) was specifically developed to remove canal sealing 
materials D1 (30 / 0.09), D2 (25 / 0.08) and D3 (20 / 0.07) instruments form 
the PTUR file system 6. However, previous studies revealed that the retreatment 
procedure in a complicated root canal anatomy would be challenging, primarily due 
to its round design of retreatment file systems 9-14. Thus, the use of supplementary 

1	 Assoc. Prof., Tokat Gaziosmanpaşa University, Faculty of Dentistry, Department of Endodontics, 
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3	 Asst. Prof., Ankara University, Faculty of Dentistry, Department of Anatomy
4	 Prof. Dr., Hacettepe University, Faculty of Medicine, Department of Anatomy
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the results by the current study, since the XP-endo shaper has the same file design 
and apical size as XPR files.

In previous studies, Ni-Ti files with a reciprocating mode were evaluated for 
retreatment 6, 8, 19. The reciprocating movement was the most rapid technique for 
removing initial root canal filling, compared to the hand file and rotary technique 
6, 19. Rios et al. showed that reciprocating systems (the Reciproc Blue and WaveOne 
Gold ) were as effective as the PTUR system in removing old sealing materials 
from human maxillary incisors root canals 6. Crozeta et al. also emphasized that 
PTUR files were equally effective in removal of filling material, compared to 
both the RB and WaveOne 8. In addition, Romeiro et al. reported that that the 
effectiveness of Reciproc and RB was very high in retreatment cases filled either 
with a bioceramic or resin based sealer 28. In the present study, both the RB and 
WOG systems had the same capacity to remove filling materials as the PTUR 
system. This result is in line with that by Rios et al. and Crozeta et al. Therefore, 
the amount of filling material removed can be explained by the characteristics of 
the cross-section design of Ni-Ti systems that make reciprocating movements 6, 8.

CONCLUSION

Although this in vitro study has some limitations, the RB and WOG were found to 
be as effective as the PTUR. The amount of residual filling materials was the least 
in the PTU R+ XPR group, but the initial filling material could not be completely 
removed in any retreatment group in this study.
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Chapter 8

POSTOPERATIVE PAIN FOLLOWING ENDODONTICS

Yelda ERDEM HEPSENOGLU1

INTRODUCTION

Pain, which is an unpleasant sensation and negatively affects the living conditions 
of individuals, has important socioeconomic effects. Some researchers have made 
the definition of pain as an unpleasant sensory and emotional experience associ-
ated with potential tissue damage (1).

One of the main goals of the medical profession has been to reduce or 
eliminate the sensation of pain with treatment. Ache; Wherever in the body, it 
causes serious discomfort to the person. Toothache is the most common form of 
pain in the facial area (2). However, the tolerance of the person to pain caused by 
inflammation in the teeth and surrounding tissues is very low.

Root canal treatment; It is applied to teeth whose pulp tissue is irreversibly 
damaged or whose pulp tissue will be exposed due to the planned restoration. 
Root canal treatment is a form of treatment that involves removing the tissue in 
question and filling the remaining space in a three-dimensional way by expanding, 
cleansing and filling the original form (3). Filling the root canal, which is the last 
step of endodontic treatment, is of great importance for the long-term success 
of the treatment. The ideal root canal filling is achieved by sealing the root canal 
system starting from the dentin-cementum junction (from the physiological 
foramen apicale) to the coronal (4).

Postoperative pain is defined as pain of any degree that occurs after the primer 
root canal treatment, while acute flare-up pain is defined as pain after endodontic 
treatment at the onset or continuation of pain (5).

PAIN

The International Association for the Study of Pain (IASP) has described pain as 
a sensory, emotional feeling related to the past experiences of a person starting 
from any part of the body (6).

1	  PhD, Istanbul Medipol University, yerdem@medipol.edu.tr
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The most important problem in studies on the subject is the assessment of pain. 
Various scales are used to assess pain:

a)	 Visual Analogue Scale-VAS: On the visual analog scale, which is a 10 cm 
scale, there are 10 values ​​that start with “no pain” and end with “severe pain”. It 
is used to measure and follow the severity of pain.

b)	 Verbal Rating Scale-VRS: In this evaluation, the patient chooses the appro-
priate one among the expressions of “no pain”, “mild pain”, “moderate pain” 
and “severe pain”.

c)	 Numerical Rating Scale-NRS: The scale starts with the absence of pain (0) 
and is evaluated at the level of unbearable pain (10 or 100).

d)	 Face Scale-FS: The closest image to the patient’s facial expression is deter-
mined.

CONCLUSION

Pain after canal treatment typically ranges from mild to moderate and can happen 
even after optimally performed root canal treatments. Recent developments in 
endodontics have reduced the incidence of pain after root canal treatment and 
improved patient satisfaction regarding postoperative pain. The effective manage-
ment of postoperative pain is often considered an indicator of clinical excellence. 
However, further research is required to understand the physiology of pain and 
the mechanisms of relief associated with drugs and therapy.
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Chapter 9

TECHNICAL LIMITATIONS AND PRACTICAL 
ISSUES IN THE USE OF CONE BEAM COMPUTED 
TOMOGRAPHY IN ORAL AND MAXILLOFACIAL 

SURGERY

Yigit SIRIN1

INTRODUCTION

The maxillofacial region contains complex anatomical structures in close proxim-
ity that represent different characteristics. The X-ray-based imaging techniques 
are used to evaluate the pathologies, to plan surgical interventions and to fol-
low-up their results. The role of imaging modalities in the clinical practice of oral 
and maxillofacial (OMF) surgery, as well as in general dentistry, differs signifi-
cantly from that in the medical specialties. The dynamic characteristics of the oral 
hard and soft tissues and the presence of various structures that may be affected 
by the pathological conditions makes it nearly impossible to perform surgical pro-
cedures only through reports written by radiologists as most medical specialties 
do. OMF surgeons often have to interpret the radiological images independently. 
For more than a century, the need for imaging in dentistry was mainly met with 
two-dimensional (2D) techniques. Although the computed tomography systems 
have been available in the field of medicine since 1970s, the access of dental pro-
fessionals to this technology was limited. First introduced in the early 2000s, the 
cone-beam computed tomography (CBCT) device that allows the examination of 
anatomical structures from various planar orientations, provided a viable solu-
tion to the need of three-dimensional (3D) diagnostic information. However, the 
rapid transition from 2D systems to the examination of tomographic data has also 
brought some problems and challenges. The purpose of this article is to examine 
the technical limitations of the CBCT devices and their effects on the daily prac-
tice of OMF surgery.

1	 Assoc. Prof., Istanbul University, Faculty of Dentistry, Department of Oral, Dental and Maxillofacial 
Surgery
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even being asked to waive their right to sue the lack of formal radiology report. 
The legal validity of such documents is questionable at best when a problem arises 
(53-55).

CONCLUSION

CBCT has become an indispensable part of the surgery practice. OMF surgeons 
therefore have to assume a new set of duties and responsibilities. They need to 
constantly develop their basic knowledge, increase their experience and recognize 
the technological infrastructure of the CBCT imaging systems in order to effec-
tively use all the features of this device.
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Chapter 10

OCCLUSAL SPLINTS AS A TREATMENT MODALITY 
FOR NOCTURNAL BRUXISM IN ADULTS

Kubra YILDIZ DOMANIC1

INTRODUCTION

Nocturnal bruxism is a repetitive rhythmic activation of masticatory muscles, 
characterised by clenching and/or grinding of the teeth during sleep. It is thought 
to be one of the most significant parafunctional activities of the stomatognathic 
system (1).

The incidence of nocturnal bruxism is conservatively estimated to be between 
5% and 10% of the adult population (2).

Many patients clench or grind their teeth, are unaware of the activity when it 
occurs during sleep, because there is no discomfort or pain. Patients with disturbing 
symptoms such as jaw pain or stiffness, headache, difficult mouth opening, 
increased tooth sensitivity often consult with the clinician to diagnose problems 
and predict the use of an occlusal splint to be worn during sleep. Although the 
use of an occlusal splint is effective in preventing tooth wear during sleep, it does 
not eliminate unconscious clenching/grinding activity or the associated pain or 
discomfort. (5).

Bruxism may have effect on muscles: masticatory muscle tenderness (6), and 
masticatory muscle hypertrophy (6,7).

In cases of protrusive (forward and backward) bruxism associated with 
grinding or jaw sliding between centric and eccentric positions, the lateral 
pterygoid muscle suffers a contraction under muscular lengthening during the 
slow condylar retrusion into the joint cavity. The same happens with the elevator 
muscles during laterotrusive bruxism (from right to left) or protrusive under 
grinding or jaw sliding between centric and eccentric positions. During this 
eccentric muscular work, the muscle develops different magnitudes of muscular 
tension (depending on the load torque) as it becomes larger. This is the position in 
which there may be greater probability of muscular damage (8).
1	 Asst. Prof., Fenerbahce University, Department of Dental Care Services, Dental Prosthetics Technology, 
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guidance splints was significantly reduce elevator muscle activity during lateral 
movements than with the intermediate and posterior group function.

CONCLUSION

Moreover, other studies (28–30) reported a significant reduction in the muscle 
activity developed through tooth clenching during the maximum dental intercus-
pation when such activity was performed laterally over canine guidance.

However, Graham and Rugh (32) compared canine guidance splints with first 
molars disclusion splints in 10 subjects sample. In contrast to the finding of the 
above studies, both types of splint were found to reduce muscle activity in a similar 
way during lateral movements under tooth clenching in the lateral jaw position.
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Chapter 11

THE ROLE OF DENTAL RADIOGRAPHY IN FORENSIC 
ODONTOLOGY

Dilara Nil GUNACAR1

INTRODUCTION

Forensic dentistry (forensic odontology) is an important part of forensic sciences 
and it is a branch of dentistry that helps justice in forensic cases in terms of eval-
uation of dental evidence based on dental findings of individuals, determination 
of identity, age and gender status, and legal responsibilities of dentists.1 The main 
fields of study belonging to this science are identification or age and gender deter-
mination through the diagnostic and therapeutic examination and evaluation of 
injuries related to jaw, teeth and oral soft tissues, especially the determination of 
damage to individuals in criminal investigations and / or collective disasters and 
detection, examination and evaluation of bite marks that are common in sexual 
assault, child abuse and personal defense situations.1,2 Today, in case of mass dis-
asters such as migration waves, airplane crashes, fires, earthquakes and floods, or 
the absence of healthy birth and population records in our country, especially in 
rural areas, identifying individuals is extremely important. Especially in foren-
sic medicine practices, dentists also have important responsibilities in cases such 
as criminal liability, legal competence, the ability to perceive the legal meaning 
and consequences of the act and to direct their behavior, recruitment, employ-
ment, marriage, retirement.3 For this purpose, odontological determination is 
attempted by using ante-mortem (pre-death) and post-mortem (post-death) re-
cords. Identification based on radiographs was first used in 1921 by Schuller, who 
showed that the frontal sinuses are individual.4 Jaws and teeth can be used as a re-
liable method of dental identification due to their resistance to burning, physical, 
chemical and mechanical effects. Also, since dental treatments have differences 
between individuals, this makes it possible to identify even through routine dental 
radiographs.5

1	 Asst. Prof., Recep Tayyip Erdogan University, Faculty of Dentistry, Department of Oral and Maxillofacial 
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the help of these radiographs, it has been stated that age determination can be 
made with many studies based on the visibility of the root pulp due to secondary 
dentin production30, the visibility of the periodontal ligament space surrounding 
the root31, pulp area, and tooth area measurements32.

CONE-BEAM COMPUTED TOMOGRAPHY

Cone-beam computed tomography (dental volumetric tomography) is an imag-
ing method by which a three-dimensional image of the area to be imaged in the 
maxillofacial region is obtained without superposition and with a lower cost and 
lower radiation compared to computed tomography.12 Forensic age determination 
can be preferred as an imaging method in trauma cases, facial evaluations, evalua-
tion of foreign body localization such as bullet, fracture detection, and evaluation 
of the location of fixation plates.4 There are age determination methods based on 
3D evaluations where pulp volume, crown pulp volume, and tooth volume are 
calculated and proportioned33,34, and by measuring bucco-lingual and mesio-dis-
tal dimensions of teeth35. In addition, there are studies conducted on this imaging 
method that show that sex determination can be made based on mandibular mor-
phometric measurements (ramus width, gonial angle, bicondylar width, etc.).36

CONCLUSION

As a result, dental radiographs, which have an extremely important place in den-
tistry, are among the most important auxiliary elements in the identification of 
individuals in the science of forensic dentistry. The use of dental radiographs 
in forensic odontology is widespread thanks to its advantages such as being a 
non-invasive method and providing identification with inexpensive and objective 
findings. Therefore, dental radiographs obtained from patients should be properly 
archived and interpreted correctly by dentists.
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Chapter 12

SPORTS DENTISTRY

Busra MUSLU DINC1 

INTRODUCTION

In recent years, there has been increasing the importance of sports in the world 
and in our country, the number of individuals who engage in sports activities and 
participate in sports competitions is also increasing. Dental traumas frequently 
occur among the injuries that can occur as a result of falling or collisions during 
sports activities (1). Soft tissue injuries or dentoalveolar injuries can be seen indi-
rectly or as a result of direct blows on the teeth (2, 3).

Sports accidents are considered one of the most common causes of 
maxillofacial injuries. Studies have shown that approximately 30% of trauma-
related cases in children and adults are sports-related (1). In the maxillofacial 
region, serious traumas related to neurosurgery or plastic surgery may occur, 
as well as dentoalveolar traumas that require maxillofacial surgery, endodontic 
treatment, restorative treatments. These injuries, which are frequently seen in 
childhood and adolescence; by causing periodontium injuries, dental hard tissue 
injuries, luxation injuries or avulsion. It causes aesthetic and functional problems 
as well as negatively affecting individuals psychosocially (4).

The International Academy of Sports Dentistry emerged in 1983 and raised 
awareness about the prevention of sports-related orofacial trauma. Sports Dentistry 
and Dental Traumatology Congress convened for the first time in 2001 and after 
this congress, “International Association of Dental Traumatology (IADT)” and 
“International Academy of Sports Dentistry (IASD)”, there was cooperation 
between them. Previously known as “Endodontics and Dental Traumatology”, the 
name of the journal has been changed and renamed to “Dental Traumatology” 
and has been qualified as the official publication of both IADT and IASD (5). The 
scope of the duty of Sports Dentistry, according to IASD; includes the prevention 
and treatment of sports-related orofacial injuries, as well as raising awareness by 
collecting and publishing data about these injuries (5, 6).

1	 Res. Asst., Selcuk University, Faculty of Dentistry, Department of Pediatric Dentistry, 
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CONCLUSION

Today, with the increasing interest in sports activities and the importance given to 
professionalism in almost every field, ‘Sports Dentistry’ is emerging as a fairly new 
field in the world. Maxillofacial or dental injuries can be seen frequently among 
sports injuries. Prevention of possible traumas which can occur in the future is 
quite important as the management and treatment of the trauma process. Because 
of this reason; it is thought that as a result of raising awareness by informing the 
parents and trainers of individuals who are interested in sports activities, it will 
contribute to the oral and dental health of the athletes.
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Chapter 13

MID-FACIAL ANATOMY USING CONE-BEAM 
COMPUTED TOMOGRAPHY

Ozlem AKKEMIK1

INTRODUCTION

Technological advances in imaging are continually developing and are likely to af-
fect the work of radiologists. Maxillofacial Radiologists (MFR) have been strongly 
involved in the evaluation of these technological developments. The introduction 
of Cone-beam Computed Tomography  (CBCT) in dentistry has created a new 
challenge for MFRs whose training has predominantly been based on anatomical 
and pathological models of jaws, but with limited experience in midface struc-
tures. Thereby, the field of oral and maxillofacial radiology has expanded and 
these radiologists need to be trained in the evaluation of images to maximize clin-
ical effectiveness. MFRs are considered to be clinical specialists and are required 
to contribute sufficiently towards patient care. Therefore, they have to develop and 
maintain the level of competence required for the evaluation of the entire max-
illofacial region in order to offer the service that the clinical question needs [1, 
2]. This necessitates a sound knowledge of radiographic anatomy to evaluate the 
patient’s structures in 3-dimensions. In the present chapter, a description of the 
anatomic details of jaws and teeth have been excluded from reviews of mid-face 
CBCT imaging anatomy since dentists are well-versed with the anatomic details 
of the jaws and teeth.

ANATOMICAL REVIEW OF THE SKULL

The skull (cranium), which has a highly complex structure, consists of two sets of 
bones: facial bones and cranial bones (skull base). The paranasal sinuses are the 
four paired sets of air-filled cavities in certain bones of the skull including maxilla, 
ethmoid, frontal and sphenoid.

1	 Asst. Prof., Istanbul Yeni Yuzyil University, Faculty of Dentistry, Department of Oral and Maxillofacial 
Radiology, akkemik@yahoo.com



Current Dental Studies

- 162 -

REFERENCES
1.	 Carter L, Farman AG, Geist J, Scarfe WC, Angelopoulos C, Nair MK, et al. American Academy 

of Oral and Maxillofacial Radiology executive opinion statement on performing and interpret-
ing diagnostic cone beam computed tomography. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod 2008;106(4):561–62

2.	 Miracle AC, Mukherji SK. Conebeam CT of the head and neck, part 2: clinical applications. 
AJNR Am J Neuroradiol. 2009;30(7):1285-92

3.	 Rohen JW, Yokochi C, Lütjen-Drecoll E. Anatomie des Menschen fotografischer Atlas der sys-
tematischen und topografischen Anatomie. 4te Auflage, Stuttgart; New York: Schattauer 1998. 
ISBN 3-7495-1790-3

4.	 Maliborski A, Różycki R. Diagnostic imaging of the nasolacrimal drainage system. Part I. Ra-
diological anatomy of lacrimal pathways. Physiology of tear secretion and tear outflow. Med Sci 
Monit. 2014;17(20):628-638

5.	 Karlin JN, Mustak H, Gupta A, Ramos R, Rootman DB. Cone Beam Computerized Tomogra-
phy Dacryocystography (CBCT DCG) for the Evaluation of Lacrimal Drainage System Dys-
function. Ophthal Plast Reconstr Surg, 2020;36(6):549-552

6.	 Simmen D, Veerasigamani N, Briner HR, Jones N, Schuknecht B. Anterior maxillary Wall and 
lacrimal duct relationship – CT analysis for prelacrimal access to the maxillary sinus.Rhinology 
2017;55(2):170-174

7.	 Tim D. White, Pieter A. Folkens. Skull in The Human Bone Manual, 2005. p. 75-126. https://
doi.org/10.1016/B978-0-12-088467-4.50010-7

8.	 Yanagisawa E. Endoscopic view of the middle turbinate. Ear Nose Throat J 1993;72(11):725–27
9.	 Reddy UD, Dev B. Pictorial essay: Anatomical variations of paranasal sinuses on multide-

tector computed tomography-How does it help FESS surgeons?. Indian J Radiol Imaging. 
2012;22(4):317-24

10.	 Chong VFH, Fan YF, Lau D, et al; Functional cndoscopic sinus surgery (FESS): What radiolo-
gists need to know. Clin Radial. 1998;53(9): 650-658

11.	 Zinreich SJ, Kennedy DW, Rosenbaum AE, Gayler BW, Kumar AJ, Stammberger H. Paranasal 
sinuses: CT imaging requirements for endoscopic surgery. Radiology. 1987;163(3):769-75

12.	 Lloyd GA, Lund VJ, Scadding GK. CT of the paranasal sinuses and functional endoscopic sur-
gery: a critical analysis of 100 symptomatic patients. J Laryngol Otol. 1991;105(3):181-5

13.	 Gupta AK, Bansal S, Sahini D. Anatomy and its Variations for endoscopic sinus surgery. Clin 
Rhinol An Int J 2012;5(2): 55-62

14.	 Stammberger H, Lund V. Anatomy of the nose and paranasal sinuses. In: Gleeson M, Browning 
GG, Burton MJ, et al., editors. Scott-Brown’s Otorhinolaryngology, head and neck surgery, vol 
2., 7th ed. London: Hodder Arnold; 2008. p. 1315-1343

15.	 Huang BY, Lloyd KM, DelGaudio JM, Jablonowski E, Hudgins PA. Failed endoscopic sinus 
surgery: spectrum of CT findings in the frontal recess. Radiographics. 2009;29(1):177-195

16.	 Kasper KA. Nasofrontal connections. A study based on one hundred consecutive dissections. 
Arch Otolaryngol. 1936;23(3):322–344

17.	 Landsberg R, Friedman M. A computerassisted anatomical study of the nasofrontal region. 
Laryngoscope. 2001;111(12): 2125-2130

18.	 Amene C, Cosetti M, Ambekar S,  Guthikonda B,  Nanda A. Johann Christian Rosenmüller 
(1771-1820): A Historical Perspective on the Man behind the Fossa. J Neurol Surg B Skull Base. 
2013;74(4): 187–193

19.	 Amit ND Dwivedi, Kapil K Singha. CT of the Paranasal Sinuses: Normal Anatmoy, Variants 
and Pathology. Journal of Optoelectronics and Biomedical Materials 2010;2(4): 281-89

20.	 Daniels D, Mafee MF, Smith MM, Smith TL, Naidich TP, Brown WD, et al. The Frontal Sinus 
Drainage Pathway and Related Structures. AJNR 2003;24(8): 1618-1627

21.	 Parmar H, Gujar S, Shah G, Mukherji SK. Imaging of the anterior skull base. Neuroimaging 
Clin N Am. 2009;19(3):427-439

22.	 Borges A. Imaging of the central skull base. Neuroimaging Clin N Am. 2009;19(4):669-696



Current Dental Studies

- 163 -

23.	 Vinodkumar Velayudhan, Michael D. Luttrull, Thomas P. Naidich. Sella Turcica and Pituitary 
Gland. In Imaging of the Brain E.Book: Expert Radiology Series. Philadelphia: Saunders Else-
vier;2013. Chapter 14. p. 272-297

24.	 Souza SA, Souza MMA, Idagawa M, Wolosker AMB, Ajzen SA. Computed tomography assess-
ment of the ethmoid roof: a relevant region at risk in endoscopic sinus surgery. Radiol Bras. 
2008;41(3):143–147

25.	 Savvateeva DM, Güldner C, Murthum T, Bien S, Teymoortash A, Werner JA, Bremke M. Dig-
ital  volume  tomography (DVT) measurements of the olfactory cleft and olfactory fossa. 
2010;130(3): 398-404

26.	 Kainz J, Stammberger H. The roof of the anterior ethmoid: a locus minoris resistentiae in the 
skull base. Laryngol Rhinol Otol (Stuttg). 1988;67(4):142–149

27.	 Stammberger HR, Kennedy DW. Anatomic Terminology Group. Paranasal sinuses: anatomic 
terminology and nomenclature. Ann Otol Rhinol Laryngol Suppl. 1995;167:7–16

28.	 Keros P.On the practical value of differences in the level of the lamina cribrosa of the ethmoid]. 
Z Laryngol Rhinol Otol. 1962;41:809-813

29.	 Messerklinger W. Role of the lateral nasal wall in the pathogenesis, diagnosis and therapy of 
recurrent and chronic rhinosinusitis. Laryngol Rhinol Otol (Stuttg). 1987;66(6): 293-299

30.	 S. J. Zinreich, H. Stammberger, W. Bolger, M. Solaiyappan, M. Ishii. Advanced CT imaging 
demonstrating the bulla lamella and the basal lamella of the middle turbinate as endoscop-
ic landmarks for the anterior ethmoid artery. Rhinology Online, 2019;2:32–43. http://doi.
org/10.4193/RHINOL/18.082

31.	 Lund VJ, Lund VJ, Stammberger H, Fokkens WJ, Beale T, Bernal-Sprekelsen M, et al. European 
position paper on the anatomical terminology of the internal nose and paranasal sinuses. Rhi-
nol Suppl. 2014;24:1-34

32.	 Wormald PJ. The agger nasi cell: the key to understanding the anatomy of the frontal recess. 
Otolaryngol Head Neck Surg 2003;129(5):497-507

33.	 Orhan M, Saylam CY. Anatomical analysis of the prevalence of agger nasi cell in the Turkish 
population. Kulak Burun Bogaz Ihtis Derg. 2009;19(2):82-86

34.	 Mathew R, Omami G, Hand A, Fellows D, Lurie A. Cone beam CT analysis of Haller cells: 
prevalence and clinical significance. Dentomaxillofac Radiol 2013;42(9):20130055.

35.	 Bent JP, Cuilty-Siller  C,  Kuhn FA. The  frontal cell  as a  cause  of  frontal sinus obstruc-
tion. Am. J. Rhinol. 1994;8:185-191

36.	 Wormald PJ, Hoseman W, Callejas C, et al. The International Frontal Sinus Anatomy Classifi-
cation (IFAC) and Classification of the Extent of Endoscopic Frontal Sinus Surgery (EFSS). Int 
Forum Allergy Rhinol. 2016;XX:1-19.

37.	 Pe ́rez-Pin~as I, Sabate J, Carmona A, Catalina-Herrera CJ, Jime ́nez-Castellanos J. Anatomical 
variations in the human paranasal sinus region studied by CT. J Anat 2000;197:221–227

38.	 Rezende GL, Soares VY, Moraes WC, Oliveira CA, Nakanishi M. The sphenopalatine artery: 
a surgical challenge in epistaxis. Braz J Otorhinolaryngol. 2012;78(4):42-47.

39.	 Yamamoto H, Nomura K, Hidaka H, Katori Y, Yoshida N. Anatomy of the posterior and middle 
ethmoidal arteries via computed tomography. SAGE Open Med. 2018;6: 2050312118772473

40.	 Laine FJ, Nadel L, Braun IF. CT and MR Imaging of the Central Skull Base. Radiographics 1990; 
10:591-602

41.	 Albert L. Rhoton, 10 - Surgical Anatomy of the Sellar Region. Editor(s): Edward R. Laws, Gi-
useppe Lanzino, Transsphenoidal Surgery, W.B. Saunders; 2010. p. 92-119, ISBN 9781416002925

42.	 Ginsberg LE, Pruett SW, Chen MY, Elster AD. Skull base foramina of the middle cranial 
fossa: reassessment of normal variation with high resolution CT. AJNR Am J Neuroradiol. 
1994;15(2):283-291

43.	 Mohebbi A, Rajaeih S, Safdarian M, Omidian P. The sphenoid sinus, foramen rotundum 
and vidian canal: a radiological study of anatomical relationships. Braz J Otorhinolaryngol. 
2017;83(4):381-387

44.	 Tashi S, Purohit BS, Becker M, Mundada P. The pterygopalatine fossa: imaging anatomy, com-
munications, and pathology revisited. Insights Imaging. 2016;7(4):589-599



Current Dental Studies

- 164 -

45.	 Khan AA, Asarı MA, Hassan A. Anatomic Variants of Foramen Ovale and Spinosum in Human 
Skulls. Int. J. Morphol. 2012;30(2):445-449

46.	 Tauber M, van Loveren HR,  Jallo G, Romano A, Keller  JT. “The enigmatic foramen lacerum”. 
Neurosurgery. 1999;44(2):386-391

47.	 Curtin HD, Chavali R. Imaging of the skull base. Radiol Clin North Am. 1998;36(5):801-817


	+Current Dental Studies
	1.+Muhammet+Kerim+AYAR
	2.+Berkan+KUCUKKKURT
	3.+Eyyup+ALTINTAS
	4.+Fatih+DEMIRCI+
	5.+Seher+KAYA+
	6.+Ahmet+Cemil+TALMAC
	7.+H.+Melike+BAYRAM+
	8.+Yelda+ERDEM+HEPSENOGLU+
	9.+Yigit+SIRIN+
	10.+Kubra+YILDIZ+DOMANIC
	11.+Dilara+Nil+GUNACAR+
	12.+Büşra+MUSLU+DINC+
	13.+Ozlem+AKKEMIK+

