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Examination Of Cone-Beam Computed
Tomography Request Reasons In Patients
Admitted To Akdeniz University Faculty
Of Dentistry

Akdeniz Universitesi Dis Hekimligi
Fakiiltesi’ ne Bagsvuran Hastalarda Konik
Isml Bilgisayarli Tomografi Istem
Nedenlerinin Incelenmesi

ABSTRACT

Objective:

The objective of this study is to retrospectively examine the reasons of cone-beam computed
tomography (CBCT) requests and the distribution of these requests according to age, gender,
departments and requested area in a group of patients.

Methods:

CBCT request forms obtained from the archive records were evaluated retrospectively. Age,
gender, requesting departments, request reasons, requested areas and requesting departments
were recorded. The data were analyzed by descriptive statistics methods with SPSS.

Results:

679 CBCT request forms were included in the study and the mean age of the patients was 37.44+
17.39. The most common request reason was assesmen of intraosseous lesions (29.6%), the
most CBCT requesting department was Department of Oral and Maxillofacial Radiology
(51.4%) and the most requested area was maxillofacial region (52.9%).

Conclusion:

The results of the study showed that most of the CBCT images were requested for assesment of
intraosseous lesions. Evaluating the request reasons of CBCT by physicians and determining the
usage areas of CBCT can be beneficial in terms of improving the technique.

Key Words:
Cone-beam computed tomography, Dentistry, Radiography

oz

Amag:

Bu ¢alismanin amaci, bir grup hastada konik 1smnli bilgisayarli tomografi (KIBT) istem neden-
lerini ve bu istemlerin yas, cinsiyet, istemi yapan boliim ve istem alanlarma goére dagilimim
geriye doniik olarak incelemektir.

Yontem:

Arsiv kayitlarindan elde edilen KIBT istek formlart geriye doniik olarak degerlendirildi. Yas,
cinsiyet, istemde bulunan boliimler, istem nedenleri, istem alanlari ve istem yapan bolimler
kayit altina alindi. Veriler tanimlayici istatistik yontemleri kullanilarak SPSS ile analiz edildi.
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Bulgular:

Calismaya 679 KIBT istemi dahil edildi ve hastalarin yas
ortalamasi 37,44+17,39 idi. En fazla yapilan istem nedeni
kemik i¢i lezyon degerlendirilmesi (%29,6), en ¢ok KIBT
talep eden boliim Agiz, Dis ve Cene Radyoloji Anabilim Dali
(%51,4) ve en ¢ok talep edilen bolge maksillofasiyal bolge
(%52,9) idi.

Sonug:

Calismanin sonuglari, KIBT goriintiilerinin ¢ogunun kemik
i¢i lezyonun degerlendirilmesi i¢in istendigini gdstermistir.
KIBT 'nin talep nedenlerinin hekimler tarafindan degerlendi-
rilmesi ve KIBT 'nin kullanim alanlarinin belirlenmesi
teknigin gelistirilmesi agisindan faydali olabilir.

Anahtar Sozciikler:
Konik 1sinl1 bilgisayarli tomografi, Dis hekimligi, Radyograf

INTRODUCTION

Conventional radiographic imaging techniques (periapical,
panoramic, occlusal etc.) in dentistry provide two-dimension-
al examination. For that reason these techniques provide
limited information about anatomical structures and their
pathologies (1). There are disadvantages in these tecniques;
such as superposition of surrounding tissues, magnification
and distortion of images (2).

Cone beam computed tomography (CBCT) was which allows
to dentistry in the end of 1990s by Mozzo and Arai (3, 4).
CBCT is a system based on the cone beam technique which
allows three dimensional imaging of maxillofacial structures
(4). With its widespread use, CBCT has shown benefits in
different areas for all departments of dentistry (5). CBCT
provides a three-dimensional image by preventing superposi-
tion of anatomical structures compared to conventional
radiography (6, 7). On the other hand, because of higher
radiation dose than conventional techniques (5), it is import-
ant to justify the reason for the requests for CBCTs.

The aim of this study is to retrospectively examine the
reasons of CBCT requests in Akdeniz University Faculty of
Dentistry, Department of Oral and Maxillofacial Radiology
and the distribution of these requests according to age,
gender, departments and requested areas.

METHODS

This study was approved by the Clinical Research Ethics
Committee of the Faculty of Medicine, Akdeniz University
and the study was carried out in accordance with the ethical
rules of the Declaration of Helsinki (approval number was
KAEK-370 Date: 26.05.2021). Necessary permissions were
obtained from the hospital administration for the study.
CBCT request forms, obtained from the archive records of
713 patients who applied to Akdeniz University Faculty of
Dentistry, Department of Oral and Maxillofacial Radiology
between February 2020 and January 2021 were analyzed
retrospectively. Incompletely filled request forms (one or
more missing data such as age, gender, reason for request,
requesting department and requested area) were excluded
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from the study and total of 679 CBCT requests were included
in the study. Age, gender, requesting departments, request
reasons and requested areas were recorded. Age was divided
in two groups: <I8 years and > 18 years. Request reasons
were classified as intraosseous lesion, orthodontics, endodon-
tics, impacted tooth, dental anomaly, soft tissue calcification,
preoperative, trauma, implant surgery, evaluation of temporo-
mandibular joint bone structure, and other reasons. Request-
ing departments were classifield as Department of Oral and
Maxillofacial Radiology, Department of Oral and Maxillofa-
cial Surgery, Department of Orthodontics, Department of
Endodontics and others. Requested areas were classified as
maxilla, mandible, maxillofacial region and single tooth area.
The data were analyzed using the Statistical Package for the
Social Sciences (SPSS) software program (SPSS v. 20.0 for
Windows, Chicago, IL). The descriptive analyses and
frequencies were calculated for age, gender, reason for
request, requesting department and requested area.

RESULTS

Total of 679 patients' CBCT request forms (346 (51%) male
and 333 (49%) female) were evaluated. Patients' ages ranged
between 6 years and 79 years and mean age was 37.44 +
17.39). 104 (15.3%) patients were <18 years and 575 (84.7%)
patients were >18 years.

There were 23 different reasons for CBCT request and 13 of
these reasons were combined under the heading "other
reasons" as they accounted for less. The most common
request reason was assessment of intraosseous lesions

(n= 201 (29.6 %)) and Table I shows distribution of the
CBCT request reasons.

Table I: The CBCT request reasons.

Reason Female (n/%) Male (n/%) Total (n/%)
Intracsseous lesion 93/27.9 108/31.2 201/29.6
Orthodontic purpose 9/2.7 18/5.2 274
Endodontic purpose 63/18.9 50/14.5 113/16.6
Impacted tooth 28/84 18/5.2 46/ 6.8
Dental anomaly 9/2.7 15/4.3 24/35
Soft issue calcification 9/27 14/ 4 23/34
Pre-operative 21/63 19/55 40/5.9
Trauma 14/42 21/6.1 35/5.2
Tmplant surgery 27126 3811 S0/118
Temporomandibular jomt 14/ 42 11/3.2 25/37
Others 31/ 93 34/9.8 65/9.6
Total 333/100 346/ 100 679/100

The distribution of intraosseous lesions was radiolucent
lesion, radiopaque lesion, and radiolucent+radiopaque lesion,
respectively (n=141 (70.15%), n= 34 (16.92%), and n= 26
(12.93%), respectively). Almost all of the CBCTs requested
for orthodontic purposes were for evaluation of the craniofa-
cial anomalies (n= 26 (96.3%)). The requested CBCT distri-
bution for endodontic purposes was apical lesion assessment,
root canal anatomy assessment, root resorption assessment,



NGOV RPN R)) Tercanli Alkis H.

and perforation suspicion respectively (n=73 (64.6%), n= 18
(15.93%), n= 18 (15.93%) and n=4 (3.54%), respectively).
The requested CBCT distribution for impacted tooth assess-
ment was impacted canine assessment, impacted third molar
assessment, and impacted premolar assessment, respectively
(n=27 (58.7%), n= 10 (21.74%) and n= 9 (19.56%), respec-
tively). The requested CBCT distribution for dental anomaly
was assessment of supernumerary tooth, dens invaginatus
and ectopic tooth, respectively (n=19 (79.17%), n=3 (12.5%)
and n= 2 (8.33%), respectively).

The most CBCT requesting department was Department of
Oral and Maxillofacial Radiology (n=349 (51.4%)) and Table
II shows distribution of the CBCT requesting departments.

Table II: Distribution of the CBCT requesting departments.

Department Female (n/%) Male (n/%) Total (n/%)
Oral and Maxillofacial 176/ 52.9 173/ 50 349/51.4
Radiology

Oral and Maxillofacial Surgery ~ 97/29.1 101/29.2 198/29.2
Orthodontics 23/6.9 35/10.1 58/8.5
Endodontics 20/ 6 18/5.1 38/5.6
Others 17/5.1 19/5.5 36/5.3
Total 333/ 100 346/ 100 679/ 100

Other departments distribution was Department of Pedodon-
tics, Department of Periodontology, Department of Prosthetic
Dentistry and Department of Restorative Dentistry (n= 13
(31.11%), n= 12 (33.33%), n= 8 (22.22%) and n=3 (8.33%),
respectively). While the most common requested reason was
intraosseous lesions (n=141 (40.4%)) for the Department of
Oral and Maxillofacial Radiology, the most common request-
ed reason was implant surgery (n=55 (27.78%)) for the
Department of Oral and Maxillofacial Surgery.

The most requested area was maxillofacial region (n= 359
(52.9%)) and this was followed by maxilla (n= 131 (19.3
%)), mandibula (n= 98 (14.4 %)) and single tooth area (n=91
(13.4 %)). Department of Oral and Maxillofacial Radiology
was the department that requested the most CBCTs in all
areas (n=73 (20.92%), n= 62 (17.77%), n=159 (45.56%) and
n= 55 (15.75%), respectively for maxilla, mandibula, maxil-
lofacial region and single tooth area). While in patients under
18 years of age, the most common request reason was ortho-
dontic purposes (n= 22 (21.2%)), the most CBCT requesting
department was Department of Orthodontics (n=42 (40.4%))
and the most requested area was maxillofacial region (n= 47
(45.2%)). While in patients >18 years of age, the most
common request reason was intraosseos lesion (n= 180
(31.3%)), the most CBCT requesting department was Depart-
ment of Oral and Maxillofacial Radiology (n= 338 (58.8%))
and the most requested area was maxillofacial region (n=312
(54.3%)).

DISCUSSION
CBCT is an imaging method that provides three-dimensional
imaging of the maxillofacial region and is widely used in

dentistry (8). CBCT can be taken for maxillofacial surgery,
orthodontics and implantology, as well as in the fields of
endodontics, periodontology, general dentistry, forensic
dentistry and otolaryngology (8).

It has been reported that CBCT is used for especially the
purpose of implant planning by dentists (9). American Acade-
my of Oral and Maxillofacial Radiology supported the
request for CBCT for implant planning (10). However, the
radiation dose exposed and the benefit of this examination to
the patient should be evaluated. For this reason, it is recom-
mended to request CBCT in cases where more than one
implant will be placed in order to protect against the harmful
effects of radiation (11). While Akarslan et al. (12), Amuk et
al. (5), Menziletoglu et al. (13) and Yal¢in et al. (14) deter-
mined the most common CBCT request reason was implant
treatment (42.04%, 33.38%, 43.12% and 47.72%, respective-
ly), in the current study, implant planning was in the third
place (11.8%), as in the study of Ertas et al. (15) (21.49%).
The use of CBCT provides great advantages in the evaluation
of cysts, tumors, and different pathological structures and in
examining the relationship of these pathologies with anatom-
ical structures (16). According to the current study the most
common CBCT request reason was intraosseous lesion asses-
ment (29.6%). Intraosseous lesion assessment was found
second by Akarslan et al. (12) (18.31%), Ertas et al. (15)
(23.62%), Menziletoglu et al. (13)(19.61%) and Yal¢in et
al.(14) (23.07%). On the other hand, Amuk et al. (5) found
this reason as third (12.92%). The differences between the
frequencies found in the different studies is thought to be due
to the difference in the number of CBCT requests included in
the study.

The second common request reason was endodontic purposes
at the present study (16.6%). This high incidence can be
explained by the inclusion of small-sized apical lesions in the
"endodontic purpose" classification in current study. Among
the reference studies, "endodontic reasons' are not consider a
separate request reason. It is thought that the requests for
endodontic reasons are few and therefore included in the
"other" classification in these studies. While Yalg¢in et al. (14)
found the external root resorption as 0.2% among all request
reasons, this frequency comprised 15.93% of CBCTs
received for endodontic reasons at the current study. Accord-
ing to Rodriquez et al. (17) CBCT imaging is a useful tool
with the potential to change the decision-making behavior of
clinicians in endodontic cases, therefore, the authors recom-
mend CBCT for endodontic purposes.

It has been reported that CBCT can be used in orthodontics to
examine craniofacial morphology, patency of the airway and
dental development (18). The frequency of CBCT requested
for orthodontic purposes (4%) was found similar to Amuk et
al. (5), Ertas et al. (15), and Yal¢in et al. (14) (3.23%, 3.19%
and 3.76% respectively). In the current study, the frequency
of CBCTs for craniofacial anomalies comprised almost all of
the CBCTs for orthodontic purposes (96.3%).

Localization of impacted teeth and their relationship with
surrounding critical anatomical structures can be examined
with CBCT (14). In the present study, the frequency of CBCT
requests for impacted teeth was lower than the referenced
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studies, despite including third molars (6.8%). Amuk et al.
(5), Ertas et al. (15), Menziletoglu et al. (13) and Akarslan et
al. (12) found this frequency as 32.33%, 32.13%, 8.01% and
7.82%, respectively. Only Yalcin et al. (14) obtained similar
results (6.73%) with the current study however third molar
teeth were excluded in mentioned study.

In the current study, the frequency of CBCT requests for
dental anomalies was 3.5% and this frequency was lower than
Amuk et al. (13.81%). While Yal¢mn et al. (14) found the
frequency of CBCT requests for supernumerary teeth to be
2.87 %, this frequency was comprised 79.17% of CBCTs
received for dental anomalies in the present study. Menzile-
toglu et al. (13) reported only one CBCT request for the
evaluation of dental fusion in their study. In mandibular
fractures; because of superposition, the magnification, the
presence of distortions, and the inability to follow the
minimally displaced or oblique fractures of the mandible in
panoramic radiographs, CBCT images give more accurate
information (19). While the frequency of CBCT requests for
trauma was 5.2% in the current study, Yalc¢in et al. (14),
Akarslan et al. (12) and Menziletoglu et al. (13) reported this
frequency was 3.46%, 2.94% and 0.51%, respectively.
While CBCT can be used to diagnose changes in the bone
surfaces of the temporomandibular joint, the diagnosis of disc
and disc related pathologies is made with magnetic resonance
imaging (20, 21). The frequency of CBCT requests for asses-
ment of temporomandibular joint was 3.7% in the current
study and this low frequency is similar with the referenced
studies (5, 12-14). Contrary to the studies referenced in the
present study, the most CBCT requesting department was
Department of Oral and Maxillofacial Radiology (51.4%) (5,
14, 15). The reason for this situation may be that all necessary
radiological examinations are made from Department of Oral
and Maxillofacial Radiology before the patients are directed
to other departments. Department of Oral and Maxillofacial
Radiology was followed by Department of Oral and Maxillo-
facial Surgery (29.2%) and Department of Orthodontics
(8.5%). Individuals in the process of orthodontic treatment
are more sensitive to radiation than adults, since they are
children or adolescents. Therefore, this should be taken into
consideration when requesting CBCT for orthodontic purpos-
es (22). In the present study, the Department of Oral and
Maxillofacial Surgery was the department that requested the
most CBCTs for implant planning. This finding contradicts
Yalcin et al. (14)” study. In the mentioned study, the Depart-
ment of Oral and Maxillofacial Radiology was the depart-
ment requiring the most CBCTs for implant planning.
According to Amuk et al. (5), for implant planning, CBCT
requests were made by the Department of Oral and Maxillo-
facial Surgery and the Department of Periodontology.

The most common reason for request was intraosseous
lesions (n=141, 40.4%) for the Department of Oral and
Maxillofacial Radiology at the current study.

In CBCT devices, image volume is divided into so-called
Fields of View and ranges from a few centimeters high to full
head size reconstruction (8). Radiation dose; can be dimin-
ished by reducing the size of the field of view, increasing the
voxel size, or reducing the number of projection images (23).
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Requested areas were classified as maxilla, mandible, maxil-
lofacial region and single tooth area at the current study. At
the current study the most requested area was maxillofacial
region (52.9%) and Department of Oral and Maxillofacial
Radiology was the department that requested the most
CBCTs in all requested areas. Considering the reasons and
requested areas, the reason for the high number of requests in
the Department of Oral and Maxillofacial Radiology can be
explained that the requests for the patients who are referred to
our faculty for CBCT request from external institutions (such
as private clinics, various dental hospitals, etc.) are also made
from this department. In addition, it is aimed to finalize all
radiological evaluations before the patients are referred to
other departments for treatment by this department. Diagnos-
tic benefit should be taken into account in pediatric patients,
appropriate size imaging should be considered and the dose
should be adjusted according to the age and body weight of
the child (14). The most common request reason was ortho-
dontic purposes (21.2%), the most CBCT requesting depart-
ment was Department of Orthodontics (40.4%) in <18 years of
age patients at the current study. According to Yal¢in et al.
Department of Oral and Maxillofacial Surgery was the depart-
ment requested the most CBCTs in the pediatric patient group.

CONCLUSIONS

The results of the study showed that most of the CBCT
images were requested for assesment of intraosseous lesions,
the most CBCT requesting department was Department of
Oral and Maxillofacial Radiology and the most requested
area was maxillofacial region. Increasing the awareness of
the CBCT, evaluating the request reasons of CBCT by physi-
cians and determining the usage areas of CBCT can be
beneficial in terms of improving the technique.

Ethics Committee Approval:

This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the
tenets of the Helsinki Declaration, and has been approved by
the Clinical Research Ethics Committee of the Faculty of
Medicine, Akdeniz University (approval number: 2021/ 370).

Informed Consent:
Informed consent was not obtained because the study was
conducted retrospectively.

Author Contributions:
Concept — H.T.A Design - H.T.A; Supervision - H.T.A;
Resources - H.T.A; Materials - H.T.A; Data Collection and/or
Processing - H.T.A; Analysis and/ or Interpretation - H.T.A;
Literature Search - H.T.A; Writing Manuscript - H.T.A;
Critical Review - H.T.A.

Conlflict of Interest:
The authors have no conflict of interest to declare.

Financial Disclosure:
The authors declared that this study has received no financial
support.



—~
@
N
3
N
IN
S
Q
=
=
el
-4
<
an)
Zr
=
<
=
3
2
3]
=
34

Vandenberghe B, Jacobs R, Yang J. Diagnostic
validity (or acuity) of 2D CCD versus 3D
CBCT-images for assessing periodontal break-
down. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2007;104(3):395-401.

Scarfe WC, Farman AG. What is cone-beam CT
and how does it work? Dent Clin North Am
2008;52(4):707-30.

Arai Y, Tammisalo E, Iwai K, Hashimoto K,
Shinoda K. Development of a compact computed
tomographic apparatus for dental use. Dentomax-
illofac Radiol 1999;28(4):245-8.

Mozzo P, Procacci C, Tacconi A, Martini PT,
Andreis TA. A new volumetric CT machine for
dental imaging based on the cone-beam technique:

preliminary results. Eur Radiol
1998;8(9):1558-64.

Amuk M, Yllmaz S. Bir dis hekimligi fakiiltesinde
konik isinli bilgisayarli tomografi tetkiki istenme-
sinin sebepleri. Atatiirk Univ Dis Hek Fak Derg
2019; 29(4):543-9.

Lofthag-Hansen S, Huumonen S, Grondahl K,
Grondahl HG. Limited cone-beam CT and
intraoral radiography for the diagnosis of periapi-
cal pathology. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2007;103(1):114-9.

Carter JB, Stone JD, Clark RS, Mercer JE. Appli-
cations of Cone-Beam Computed Tomography in
Oral and Maxillofacial Surgery: An Overview of
Published Indications and Clinical Usage in
United States Academic Centers and Oral and
Maxillofacial Surgery Practices. J Oral Maxillofac
Surg 2016;74(4):668-79.

Arsan B, Biiyiik C, Erdem TL. Konik Isinli
Bilgisayarlt Tomografi Raporlama ve Beklentiler.
Kamburoglu K, editor. Dentomaksillofasiyal
Konik Isinli Bilgisayarli Tomografi: Temel
Prensipler, Teknikler ve Klinik Uygulamalar. 1.
Baski. Ankara: Tiirkiye Klinikleri; 2019; 158-61.

Horner K. Cone-beam computed tomography:
time for an evidence-based approach. Prim Dent J
2013;2(1):22-31.

Tyndall DA, Price JB, Tetradis S, Ganz SD, Hilde-
bolt C, Scarfe WC, et al. Position statement of the
American Academy of Oral and Maxillofacial
Radiology on selection criteria for the use of
radiology in dental implantology with emphasis on
cone beam computed tomography. Oral Surg Oral
Med Oral Pathol Oral Radiol 2012;113(6):817-26.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hatcher DC, Dial C, Mayorga C. Cone beam CT
for pre-surgical assessment of implant sites. J Calif
Dent Assoc 2003;31(11):825-33.

Akarslan Z, Peker I. Bir dis hekimligi fakiilte-
sindeki konik 1sinli bilgisayarli tomografi incele-
mesi istenme nedenleri. Acta Odontol Turc
2015;32(1):1-6.

Menziletoglu D, Isik BK, Giiler AY. Agiz, dis ve
cene cerrahisinde konik 1gmli  bilgisayarli
tomografi istek nedenleri. 7tepe Klinik Derg
2019;15(1):64-9.

Yalgin ED, Artas A. Konik 1gml bilgisayarl
tomografi istek nedenlerinin incelenmesi. Selcuk
Dental Journal 2019;6(3):309-14.

Ertas ET, Kalabalik F. Bir tiirk 6rneklem grubunda
dental volimetrik tomografi endikasyonlari.
Atatirk  Univ  Dis Hek Fak  Derg
2014;24(2):232-40.

Treister NS, Friedland B, Woo SB. Use of
cone-beam computerized tomography for evalua-
tion of bisphosphonate-associated osteonecrosis of
the jaws. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2010;109(5):753-64.

Rodriguez G, Abella F, Duran-Sindreu F, Patel S,
Roig M. Influence of Cone-beam Computed
Tomography in Clinical Decision Making among
Specialists. J Endod 2017;43(2):194-9.

Mah JK, Huang JC, Choo H. Practical applications
of cone-beam computed tomography in orthodon-
tics. J Am Dent Assoc 2010;141 Suppl 3:7S-13S.

Kaeppler G, Cornelius CP, Ehrenfeld M, Mast G.
Diagnostic efficacy of cone-beam computed
tomography for mandibular fractures. Oral Surg
Oral Med Oral Pathol Oral Radiol
2013;116(1):98-104.

Krishnamoorthy B, Mamatha N, Kumar VA. TMJ
imaging by CBCT: Current scenario. Ann Maxil-
lofac Surg. 2013;3(1):80-3.

Kaeppler G. Applications of cone beam computed
tomography in dental and oral medicine. Int J
Comput Dent 2010;13(3):203-19.

Hodges RJ, Atchison KA, White SC. Impact of
cone-beam computed tomography on orthodontic
diagnosis and treatment planning. Am J Orthod
Dentofacial Orthop 2013;143(5):665-74.

Patel S, Dawood A, Ford TP, Whaites E. The
potential applications of cone beam computed
tomography in the management of endodontic
problems. Int Endod J 2007;40(10):818-30.



