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ABSTRACT:  
X-ray images are mostly needed in order to diagnose the problems of our patients who apply to 

dentistry clinics with many complaints. In cases where the diagnosis cannot be made with 
conventional x-ray techniques, it may be necessary to resort to advanced imaging techniques 
such as cone beam computed tomography (CBCT). Although CBCT applications provide  a 
lower x-ray spread compared to imaging methods with computed tomography, when pediatric 
dentistry applications are considered, the high x-ray spread compared to conventional x-rays 
requires careful selection of areas of use in children. Since children are highly sensitive to 
ionizing radiation, exposure should be kept reasonably low. There are a significant number of 
published guidelines on the clinical use of CBCT in the literature. However, there is limited 
literature information on when and how often CBCT is indicated in pediatric dentistry. The 
purpose of this article is to evaluate the diagnostic efficacy and usage areas of CBCT in pediatric 
dentistry. 
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1. INTRODUCTION 

Dental imaging is a method used in the diagnostic evaluation of oral pathologies. 

Cephalometric radiography was discovered in 1895, right after the great progress that 

started with the discovery of X-rays by Röntgen [1]. With the introduction of 

orthopantomography in dental radiology in the 1960s, it was possible to visualize 

maxillofacial structures with only one radiography. However, 3D imaging techniques 

were needed because two-dimensional (2D) radiographic images of the three-

dimensional (3D) anatomical structure of the maxillofacial region, created by extraoral 

and intraoral methods, have disadvantages such as superposition and magnification. 

With the developing technology, digital imaging, computed tomography (CT), 

magnetic resonance imaging (MRI), positron emission tomography (PET) and cone-

beam computed tomography (CBCT) were discovered, thus making it possible to 

visualize the maxillofacial region in 3D [2]. CBCT was first produced for angiography 

in 1982. The first CBCT device produced for dentistry was put into the service of 

medicine in 1987, and the development of this device continues today [3].  

CBCT produces 3D digital imaging with less cost and less radiation to the patient than 

traditional CT scans, and also provides faster and easier image acquisition [4]. Due to 
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these advantages, it is an alternative three-dimensional imaging technology used in 

dentistry fields such as periodontology, implantology, endodontics, orthodontics, and 

oral surgery [5]. Considering the pediatric dentistry applications of CBCT, it causes a 

very high x-ray spread compared to traditional imaging methods, which requires 

careful selection of application areas in children. Since children are highly sensitive to 

ionizing radiation, exposure should be kept reasonably low [6]. There are a significant 

number of published guidelines on the clinical use of CBCT in the literature. However, 

literature information on when and how often to apply CBCT imaging in pediatric 

dentistry is limited. Our purpose of this review is to reveal the diagnostic effectiveness 

and usage areas of CBCT in pediatric dentistry by examining the studies published so 

far.   

Dental Trauma 

Dental trauma is a common condition in children and adolescents, and accurate 

diagnosis and treatment are essential for a good prognosis. Traumatized teeth pose a 

clinical challenge in terms of diagnosis, treatment plan and prognosis. Unfortunately, 

the sensitivity of two-dimensional radiographs for the detection of minimal tooth 

displacements, root and alveolar fractures remain poor [14]. This is due to projection 

geometry, overlapping of anatomical structures, and processing errors. The use of 

CBCT in dental traumatology was first described in 2007 [15], [16]. Cases that may 

appear simple on periapical radiographs may present a different and more complex 

situation when evaluated in three dimensions. CBCT will contribute to more accurate 

diagnosis and treatment planning in traumatic dental injuries. 

Crown Root Fractures 

Crown root fractures are injuries that affect enamel, dentin, and cementum. The pulp 

may or may not be exposed as a result of injury. In order to accurately detect the 

crown-root fracture, the periodontium and the tooth should be examined in detail. If 

the contact of the broken pieces with the periodontal continues, it may be mobile. 

Accurate determination of the apical extent of the fracture is not always possible when 

using two-dimensional periapical radiographs, and it is therefore recommended to use 

CBCT to assess the location and extent of the fracture [16]. 

Root Fractures 

Root fractures are observed in the root part of the tooth affecting the cementum, dentin 

and pulp by the collateral effects in the periodontium. Root fractures pose a diagnostic 

challenge due to limitations of two-dimensional images such as projection geometry, 

overlapping of anatomical structures, and processing errors [15, 17-19]. For this reason, 

it has been suggested to use the periapical imaging technique with different angles 

such as 45°, 90°, and 110° [26]. In a retrospective clinical study, it was reported that 

while 30_40% of root fractures were detected with periapical imaging, this rate 

increased to 90% with CBCT [21]. Results from systematic reviews of predominantly ex 

vivo studies have shown that CBCT for root fractures has very high diagnostic 

accuracy. In addition, these accuracy levels were found to be higher than using 

periapical radiographs [22–26]. The 47 studies included in the systematic review of the 
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radiographic diagnosis of root fractures analyzed CBCT images and other image types. 

Only one study did not achieve better results using CBCT. In this study, the authors 

concluded that Periapical radiography showed fewer false positive cases (high 

specificity) [26]. It has been stated that cervical fracture detection is more common, 

especially in CBCT, which affects the treatment management [27]. Since fractures in the 

cervical region are considered to have the worst prognosis, failure to identify the 

cervical fracture line may lead to incorrect treatment and adverse outcomes.  

CBCT should be strongly considered when conventional radiography gives poor 

results or shows a fracture of the middle third of the root. CBCT can more precisely 

confirm or rule out a root fracture that cannot be visualized by conventional 

radiography. Accurate diagnosis will provide critical information needed to develop a 

comprehensive and an appropriate treatment plan [27]. 

Luxation Injuries 

Luxation is defined as injury to periodontal tissues due to damage and clinical and/or 

radiographic displacement. The luxation can be intrusive, lateral, extrusive, or a 

combination of these. The amount of luxation can range from mild to severe, 

depending on the magnitude and angle of the forces absorbed by the dental and 

surrounding anatomical structures. Luxation injuries cause damage to the 

periodontium and often occurs in combination with alveolar fractures. This is 

particularly the case in luxation injuries in which the crown is displaced 

lingual/palatal and the apical third is buccally displaced. An accurate diagnosis is 

essential to properly manage these injuries. Because movements and subsequent 

displacements are mostly in the sagittal plane, intraoral two-dimensional radiographs 

will not always reveal the severity of the injury. Failure to diagnose alveolar fractures 

can lead to incorrect treatment planning and further complications, particularly pulp 

necrosis and infection. Furthermore, improper tooth repositioning can result in poor 

alveolar healing and chronic pain due to apical fenestration [28]. 

Intrusion and avulsion of primary teeth are considered serious dental injuries due to 

most of the developmental disorders seen in permanent teeth as sequelae of trauma 

[29, 30]. Among developmental disorders, dental morphology and eruption disorder 

poses a clinical challenge in terms of diagnosis, treatment plan and prognosis. These 

situations indicate the need for advanced imaging techniques rather than conventional 

radiographs, and CBCT may be useful. It shows sections at various depths of the 

region of interest and allows clinicians to accurately assess the exact position of the 

crown, apex, and the degree of dilaceration [31]. By showing cross-sections at various 

depths of the region of interest, CBCT allows clinicians to accurately assess the exact 

position of the crown, the apex and the degree of dilation, and to plan the correct 

treatment [31]. 

The International Union of Dental Traumatology (IADT) published a report in 2020, 

and it was stated that the image quality of CBCT improves in dental traumatic injuries 

such as root fractures, crown-root fractures and lateral luxations [38]. However, before 
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using CBCT in such specific injuries, the radiation dose to which the patient will be 

exposed should be considered [33]. 

Dental Anomalies 

CBCT is used to locate the anomalies observed in the oral region. Some centers have 

reported an increased incidence of oral anomalies (oral cysts, ectopic/impacted teeth, 

and supernumerary teeth) with the use of CBCT in their routine dental examinations 

[5]. In a clinical study to determine the positions of impacted and supernumerary teeth, 

CBCT was found to be successful with a high rate of 96.7% in determining the correct 

preoperative localization of the bucco-palatal position of the teeth using CBCT and 

conventional radiographs [34]. In the diagnosis and treatment management of 

impacted and supernumerary teeth, 3D imaging can significantly affect the treatment 

approach, increase confidence and predictability, and reduce invasiveness [35]. Dens 

invaginatus (DI) is a developmental dental anomaly with complex anatomical features 

and a wide range of morphological variations that creates diagnostic and therapeutic 

challenges for dentists. CBCT can provide a more detailed 3D view of complex 

anatomical variations in DI and help dentists validate DI classification and improve 

diagnostic accuracy [36]. Studies of the diagnostic value of CBCT have focused on 

tooth resorption and mostly on the resorption of the unerupted maxillary canine and 

incisor. In this context, it is seen that the most common pediatric use of CBCT is on this 

subject. 

Developmental Anomalies 

When the publications on developmental disorders are examined, it has been seen that 

CBCT should be used as an alternative to CT in patients with cleft lip and palate and 

that volumetric data should be obtained before bone grafting [37]. Pediatric dentists 

have a role as a part of the multidisciplinary approach in the treatment of cleft lip and 

palate. They can get it. Apart from case studies, there is little evidence of the value of 

CBCT in certain craniofacial syndromes. 

Pathological Conditions 

Conventional radiographs show bone pathologies in 2D only. However, 3D imaging is 

absolutely needed to evaluate the expansion of these pathologies in the antero-

posterior direction. CBRT; It allows the evaluation of cortical expansion, bone 

resorption, adjacent bone sclerosis, internal and external calcifications, and adjacent 

anatomical structures [38]. CBCT may be needed in the evaluation of the relationship 

of pathological lesions encountered in the mixed dentition with neighboring teeth and 

tissues and permanent tooth germs. CBCT provides useful and precise results in 

distinguishing pathologies with adjacent teeth and tissues, thus facilitating treatment 

planning and reducing treatment time [39]. 

2. CONCLUSION AND RECOMMENDATIONS   

As pediatric patients are more vulnerable to radiation dose, CBCT should be justified 

and exposure should be kept reasonably low. The application of CBCT in pediatric 

patients should only be considered when conventional radiography cannot provide 

relevant information. In addition, the cooperation of the child patient and the 
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movement during the long procedure are other issues that should be taken into 

account, as well as the resulting decrease in image quality. However, we recommend 

developing guidelines for the use of CBCT in pediatric patients and that more research 

is needed. 

Conflict of Interest 

Author has no personal financial or non-financial interests. 

REFERENCES 

1. White SC, Pharoah MJ, The evolution and application of dental maxillofacial    

imaging modalities. Dent Clin North Am, 2008; 52: 689-705. 

2. Scarfe WC, Farman AG, What is cone-beam CT and how does it work? Dent Clin 

North Am, 2008; 52:  707-730. 

3. Mozzo P, Procacci C, Tacconi A, Martini PT, Andreis IA, A new volumetric CT          

machine for dental imaging based on the cone-beam technique: preliminary results. 

European radiol, 1998; 8: 1558-1564. 

4. Ziegler C M, Woertche R, Brief J, Hassfeld S, Clinical indications for digital volume 

tomography in oral and maxillofacial surgery. Dentomaxillofac Radiol, 2002; 31(2): 126-

130. 

5. Hamada Y, Kondoh T, Noguchi K, et al. Application of limited cone beam computed 

tomography to clinical assessment of alveolar bone grafting: a preliminary report. Cleft 

Palate Craniofac J .2005; 42: 128-137. 

6. Mehta, V. Ahmad N, Cone beamed computed tomography in pediatric dentistry: 

Concepts revisited. Journal of Oral Biology and Craniofacial Research, 2020; 10: 210-211 

7. Hintze H, Wenzel A, Clinically undetected dental caries assessed by bitewing 

screening in children with little caries experience. Dentomaxillofacial Radiol, 1994; 23: 

19-23. 

8. White SC, Pharoah M, Oral Radiology: Principles Anf Interpretation. 2012: Elsevier. 

9. Akdeniz BG, Gröndahl H-G, Magnusson B, Accuracy of proximal caries depth 

measurements: comparison between limited cone beam computed tomography, 

storage phosphor and film radiography. Caries Res, 2006; 40: 202-7. 

10. Sansare K, Singh D, Sontakke S, et al, Should cavitation in proximal surfaces be 

reported in cone beam computed tomography examination? Caries Res, 2014; 48: 208-

213. 

11. Wenzel A , Hirsch E, Christensen J, et al, Detection of cavitated approximal surfaces 

using cone beam CT and intraoral receptors. Dentomaxillofacial Radiol, 2013; 42:  

39458105-39458105. 

12. Danforth RA , Clark DE, Effective dose from radiation absorbed during a 

panoramic examination with a new generation machine.Oral Surg Oral Med Oral 

Pathol Oral Radiol Endod. 2000; 89: 236-243. 

13. Haiter-Neto F, Wenzel A, Gotfredsen E, Diagnostic accuracy of cone beam 

computed tomography scans compared with intraoral image modalities for detection 

of caries lesions. Dentomaxillofacial Radiol. 2008; 37: 18-22. 



66 
 

14. Kositbowornchai S, Nuansakul R, Sikram S, Sinahawattana S, Saengmontri S, Root 

fracture detection: a comparison of direct digital radiography with conventional 

radiography. Dentomaxillofacial Radiol. 2001; 30: 106-109. 

15. Cohenca N, Simon JH, Mathur A, Malfaz JM, Clinical indications for digital 

imaging in dento‐alveolar trauma. Part 2: root resorption. Dent Traumatol. 2007; 23: 

105-113. 

16. Cohenca N, Simon J H, Roges R, Morag Y, Malfaz J M, Clinical indications for 

digital imaging in dento‐alveolar trauma. Part 1: traumatic injuries. Dent Traumatol. 

2007; 23: 95-104. 

17. Diangelis A J, Andreasen J O, Ebeleseder K A et al, International Association of 

Dental Traumatology guidelines for the management of traumatic dental injuries: 1. 

Fractures and luxations of permanent teeth. Dent Traumatol. 2012; 28: 2-12. 

18. Flores M T, Andersson L, Andreasen J O, et al, Guidelines for the management of 

traumatic dental injuries. I. Fractures and luxations of permanent teeth. Dent 

traumatol. 2007; 23: 66-71. 

19. Palomo, L, Palomo JM, Cone beam CT for diagnosis and treatment planning in 

trauma cases. Dental Clinics, 2009; 53: 717-727. 

20. Palomo L, Palomo JM, Clinical management of transverse root fractures. Dent Clin    

North Am.1995; 39: 53-78. 

21. Bernardes RA, de Moraes IG, Duarte MAH, et al, Use of cone-beam volumetric 

tomography in the diagnosis of root fractures. Oral Surg Oral Med Oral Pathol Oral 

Radiol Endod. 2009; 108:  270-277. 

22. Corbella S, Fabbro M D, Tamse A, et al, Cone beam computed tomography for the 

diagnosis of vertical root fractures: a systematic review of the literature and meta-

analysis. Oral Surg, Oral Med, Oral Pathol and oral Radiol. 2014; 118: 593-602. 

23. Long H, Zhou Y, Ye N, et al, Diagnostic accuracy of CBCT for tooth fractures: a 

meta-analysis. J Dent. 2014; 42: 240-248. 

24. Chang E, Lam E, Shah P, Azarpazhooh, A Cone-beam computed tomography for 

detecting vertical root fractures in endodontically treated teeth: a systematic review. J 

endod, 2016; 42:177-185. 

25. Talwar S, Utneja S, Nawal R R, et al, Role of cone-beam computed tomography in 

diagnosis of vertical root fractures: a systematic review and meta-analysis. J endod, 

2016; 42: 12-24. 

26. Salineiro FCS, Kobayashi-Velasco S, Braga MM, Cavalcanti MGP, Radiographic 

diagnosis of root fractures: a systematic review, meta-analyses and sources of 

heterogeneity. Dentomaxillofacial Radiol. 2017; 46: 20170400. 

27. Bornstein M M, Wölner-Hanssen A B, Sendi P, Von Arx T, Comparison of intraoral 

radiography and limited cone beam computed tomography for the assessment of root-

fractured permanent teeth. Dent Traumatol, 2009; 25: 571-577.  

28. Lauridsen E, Gerds T, Andreasen JO, Ove Andreasen, Alveolar process fractures in 

the permanent dentition. Part 2. The risk of healing complications in teeth involved in 

an alveolar process fracture. Dent Traumatol, 2016; 32: 128-139. 



67 
 

29. Lenzi MM, Alexandria AK, Ferreira DMTP, Maia LC, Does trauma in the primary 

dentition cause sequelae in permanent successors? A systematic review. Dental 

traumatology, 2015; 31: 79-88. 

30. Flores M T, Onetto J E, How does orofacial trauma in children affect the developing 

dentition? Long-term treatment and associated complications. J Endod. 2019;  45:  1-12. 

31. Crescini A, Doldo T, Dilaceration and angulation in upper incisors consequent to 

dental injuries in the primary dentition: orthodontic management. Progress in 

Orthodontics. 2002; 3: 29-41. 

32. Bourguignon C, Cohenca N, Lauridsen Eva, et al, International Association of 

Dental Traumatology guidelines for the management of traumatic dental injuries: 1. 

Fractures and luxations. Dent Traumatol, 2020; 36: 314-330. 

33. Cohenca N, Silberman A, Contemporary imaging for the diagnosis and treatment of 

traumatic dental injuries: A review. Dental Traumatology, 2017; 33(5):321-328. 

34. Ziegler C M, Klimowicz T R. A comparison between various radiological 

techniques in the localization and analysis of impacted and supernumerary teeth. 

Indian J Dent  Res. 2013; 24: 336. 

35. European Commission, Directorate-General for Energy, Cone beam CT for dental 

and maxillofacial radiology: evidence-based guidelines, Publications Office, 

2012, https://data.europa.eu/doi/10.2768/21874 

36. May Zhonghua kou qiang yi xue za zhi. Reconsideration of the diagnosis and 

treatment for dens invaginatus.Chinese journal of stomatology 2020; 55: 302-308 

37. Wriedt S, Al-Nawas  B, Schmidtmann I, et al, Analyzing the teeth next to the 

alveolar cleft: examination and treatment proposal prior to bone grafting based on 

three-dimensional versus two-dimensional diagnosis—a diagnostic study. J 

Craniomaxillofac Surg. 2017; 45: 1272-1277. 

38. Kaneda T, Minami M, Kurabayashi T, Benign odontogenic tumors of the mandible 

and maxilla. Neuroimaging Clin N Am 2003; 13: 495-507. 

39. Baglar S, Süpernümerer Dişlerin Bilgisayarli Tomografi ile Değerlendirilmesi: Vaka 

Raporu. Cumhuriyet Dental Journal, 2010; 13: 67-71. 

 

 

https://data.europa.eu/doi/10.2768/21874

