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Objectives: This study aims to find out the 
distribution of CBCT-3D examination referrals at 
Dental Hospital Universitas Airlangga based on the 
origin of referral, specialist field, age and gender.  

Materials and Methods: This descriptive research is 
using the total sampling method. Secondary data 
from the medical records of any referral patients for 
CBCT-3D examination at Dental Hospital Universitas 
Airlangga from July 2015 to March 2020 were 
included in this study. Furthermore, data references 
were tabulated and presented in the form of a pie 
chart.  

Results: The distribution of CBCT-3D examination 
referrals at Dental Hospital Universitas Airlangga 
was as high as 323 (77.64%) coming from within the 
hospital and as much as 93 (22.36%) from outside 

of the hospital. Based on the dental specialties who 
made the referral, six of seven departments have 
referred their patients for CBCT examination with 
varying proportions and indications. The 
distribution of referrals was also divided into 
gender (male or female) and several age categories 
based on the Indonesian Ministry of Health, such as 
toddlers (ages 0-5 years), children (ages 5-11 years), 
adolescents (ages 12-25 years), adults (ages 26-45 
years), elderly (ages 46-65 years) and seniors (over 
65 years).  

Conclusion: Referrals for CBCT-3D radiography 
examinations at Dental Hospital Universitas 
Airlangga are mostly from within the hospital, from 
the Department of Oral and Maxillofacial Surgery. 
Female and elderly patients (46 years and older) 
were found to be the most frequently referred.  
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A dental and oral hospital is a facility that 
provides dental and oral health services for 
recovery, treatment, prevention, and referral for 
dental and oral diseases. As a referral center, the 
dental hospital is obliged to accept the 
responsibility for a case of disease.1 Quoted from 
the Decree of the Director of Dental Hospital 
Universitas Airlangga 496 / UN3.9.3 / OT / 2016,2 
according to the relationship, the referral system is 
divided into internal and external referrals. While 
the type of referral based on the scope of service 
consists of health referrals and medical referrals. 
Medical referrals available at Dental Hospital 
Universitas Airlangga consists of various services 
including outpatient, inpatient, medical action 
services and diagnostic services such as 
radiography.  

Radiographic examination becomes one of the 
most references because the imaging results can 
assist practitioners in determining diagnoses, 
establishing treatment plans and evaluating the 
outcomes of treatments that have been performed. 
Today, radiography examination has evolved from a 

two-dimensional image to a three-dimensional 
image commonly referred to as Cone Beam 
Computed Tomography Three-Dimension (CBCT-
3D) examination. CBCT-3D is an extraoral imaging 
technology that is able to answer the limitations of 
2-dimensional radiography. This technology allows 
three-dimensional imaging of images, producing 
more accurate and detailed results. CBCT-3D is 
particularly beneficial for a variety of specialist 
areas in dentistry. According to Alshehri et al.3, 
which collected 129 literatures on the use of CBCT-
3D in various dentistry practices, the distribution of 
CBCT-3D utilization is produced as follows: Oral and 
Maxillofacial Surgery as much as 26.3%, 
Endodontics as much as 25.6%, Implants 16.3%, 
Orthodontics as much as 11.6%, General dentistry 
as much as 9.3%, Temporomandibular joint 5.4%, 
Periodontics 4.65%, and Forensic Odontology 0.8%. 
Hidayanti4 on the use of CBCT-3D examination in 
referral cases at Dental Hospital Universitas 
Padjajaran, obtained distribution results namely 
Orthodontics (28,6%), Pedodontics (28,6%), ER 
(14,3%), Rontgen (14,3%), Cleft Center (14,3%), 
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Surgery (0%), Prosthodontic (0%), and Conservative 
Dentistry (0%). 

Referrals for CBCT-3D examinations in various 
dental specialties are inextricably linked to the 
benefits possessed. The advantages of CBCT include 
its high level of accuracy, which allows it to display 
images of objects from three orthogonal fields, 
namely sagittal, axial, and coronal, reducing the risk 
of practitioner misinterpretation. Furthermore, the 
CBCT-3D inspection data collection process is 
typically faster, lasting about 1 minute or less 
depending on the type of unit. CBCT-3D also has a 
field of view (FOV) option that can be adjusted to 
the examination indication to focus the area of 
interest (ROI) and prevent excess radiation in the 
surrounding area. This feature also contributes to 
the relatively high resolution of the CBCT-3D 
examination results.6  

Not only beneficial for practitioners in various 
dental specialties, CBCT-3D examination is useful 
for examining patients in various sociodemographic 
that include age, gender, occupation, religion, 
economic status, and so on.7 There is an influence 
on the patient's age and gender differences on 
CBCT-3D examination services. According to Al-
Najjar et al.7, pediatric and adult patients have 
different levels of radiation absorption when given 
the same radiation exposure. Because pediatric 
patients are more likely to absorb more radiation, 
there must be a different exposure arrangement of 
radiation doses in CBCT-3D examination services. 
The appearance of motion artifacts during CBCT-3D 
examination was also observed in elderly patients 
(over 60 years), children (under 15 years), and 
female patients who experienced anxiety.8,9 As a 
result, there must be a proper standard operating 
procedure and mechanism in place in the CBCT-3D 
service to prevent the final result of images from 
failing. The radiographic failure will result the 
examination to get repeated and an increase in the 
amount of radiation received by the patient. 

The goal of this study is to determine the 
distribution of CBCT-3D examination referrals at 
Universitas Airlangga Dental Hospital based on the 
source of referral, specialist field, gender, and age. 
It is critical to do so in order to improve CBCT-3D 
services and accuracy in radiology department. 

Despite the fact that CBCT-3D examination is 
frequently referred by practitioners, similar 
research topics are still uncommon. CBCT-3D 
examination services have been available at Dental 
Hospital Universitas Airlangga since 2015. However, 
there is currently no distribution data that can be 
used as a reference to improve service for 
radiographic examination. This study is expected to 
provide data on the distribution of CBCT-3D 
referrals as supporting examinations in the field of 
dentistry, as well as evaluation materials to improve 
CBCT-3D examination services at the Dental 
Hospital Universitas Airlangga.  

 
 

MATERIALS AND METHODS 
 
This research has received approval from the 

Health Research Ethics Commission (KKEPK) of the 
Faculty of Dentistry, Universitas Airlangga. This 
research was held in July 2021 to September 2021 
at Dental Hospital Universitas Airlangga.  

This study employs a descriptive design to 
picture the referral of CBCT-3D examination at 
Dental Hospital Universitas Airlangga based on the 
source of the referral, specialist field, gender, and 
age. This study's population is derived from medical 
records of reference requests for CBCT-3D 
radiography examinations collected using the total 
sampling method, which included 482 reference 
data. The sample used in this study was CBCT-3D 
referrals taken from July 2015 to March 2020, 
referred by a dentist or specialist at Dental Hospital 
Universitas Airlangga, have complete data related 
to age, gender, and supporting data in accordance 
with the purpose of the referral. The data is then 
tabulated and presented in the form of a pie chart. 

 
 

RESULTS 
 
The study obtained as many as 416 CBCT-3D 

radiographic examination reference data that met 
the criteria, with 323 referrals (77,64%) coming 
from internal Dental Hospital Universitas Airlangga 
and 93 referrals (22,36%) from the external or 
outside of the hospital as shown in Figure 1. 

ORIGINAL RESEARCH ARTICLE 

Figure 1. Distribution of CBCT-3D Examination 
Referrals in Dental Hospital Universitas Airlangga 
based on the origin of the referrals 
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The distribution of CBCT-3D examination 
referrals based on the referring dental specialties 
can be seen in Figure 2. Sequentially, the largest 
referral distribution came from Oral and 
Maxillofacial Surgery at 166 referrals (39,90%), 
Periodontics 109 referrals (26,20%), Conservative 
Dentistry 60 referrals (14,43%), Prosthodontics 43 
referrals (10,34%), Orthodontics 31 referrals 
(7,45%), Pediatric Dentistry 7 referrals (1,68%), and 
Oral Medicine (0%). 

Figure 3 describes the distribution of CBCT-3D 
examination referrals based on age categorized 
according to the Ministry of Health of the Republic 
of Indonesia in 2009. The results showed that the 
distribution of referrals in toddlers (ages 0-5 years) 
as much as 0 (0%), children (ages 5-11 years) by 8 
(1.92 years), adolescents (ages 12-25 years) by 124 
(29.81%), adults (ages 26-45 years) as many as 128 
(30.77 years), elderly (age 46 - over 65 years) with a 
total referral of 156 (37.50%). 

Figure 2. Distribution of CBCT-3D Examination Referrals in Dental Hospital Universitas Airlangga based on specialty field of Dentistry   

Figure 3. Distribution of CBCT-3D Examination Referrals in Dental Hospital Universitas Airlangga based on age group classification 

https://doi.org/10.32793/jrdi.v5i3.743
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The distribution of CBCT-3D examination 
referrals based on gender can be seen in figure 4. 
The results showed that female patients were 
referred more than male patients. The distribution 
of referrals to female patients amounted to 238 
data (57.21%) and male patients by 178 data 
(42.79%).   

 
 

DISCUSSION 
 
Based on the study's findings, 482 data were 

obtained, representing the total reference data of 
CBCT examinations performed at Dental Hospital 
Universitas Airlangga from July 2015 to March 
2020. There were 416 data that have complete 
information of patient’s backgrounds to meet the 
criteria of research samples, both internal and 
external, out of the total data. Figure 1 shows that 
internal patient referral data outnumbered external 
Dental Hospital Universitas Airlangga referrals. This 
is due to the fact that Dental Hospital Universitas 
Airlangga serves as the primary teaching hospital 
for the Dental Specialist Education Program 
(PPDGS) Faculty of Dental Medicine of Universitas 
Airlangga. The requirement that the Faculty of 
Dentistry, which organizes Dental Specialist 
Education Program, must have educational facilities 
in the form of dental hospital as the primary 
educational implementation vehicle to support 
education programs in accordance with education 
standards passed by the Indonesian Medical 
Council (KKI).10 In addition, in accordance with the 
qualification level of 8 KKNI, a specialist in the field 
of dentistry must be able to develop knowledge, 
technology, and / or art in the field of science or 
professional practice through research to produce 
innovative and tested works11, including the use of 
CBCT-3D technology. 

The results of the study on CBCT-3D 
examination reference data according to the field of 
specialists (Figure 2), the Oral and Maxillofacial 
Surgery has the most referral distribution of 

39,90%. The purpose of CBCT-3D use in the field of 
oral and maxillofacial surgery varies, among others, 
to determine the location, process of the course of 
the disease, relationship with vital structures in 
some cases of diseases such as cleft lip and palate, 
tooth and jaw fractures, tooth impaction, 
supernumerary teeth and others.3 The periodontics 
field occupies the second most CBCT-3D inspection 
referral frequency with a percentage of 24,7%. 
Radiographic examination of the field of 
periodontics is usually associated with bone 
observation to measure bone thickness defects, 
bone recession and bone density. 2D intraoral 
radiography is an imaging commonly used in 
looking at bone morphology and bone defects. 
However, due to dimensional limitations, it 
frequently leads to misinterpretation of the number 
of bones lost or still available. CBCT-3D is the 
answer to these limitations with 3 orthogonal 
planes, namely sagittal, coronal and axial, allowing 
them to see bone defects from different 
perspectives accurately.3 

The diversity of cases in both fields, makes 
practitioners need to understand the use of FOV 
(field of view) in accordance with the indication of 
their respective cases. Narrow and limited vision 
(small FOV) is used to examine localized pathologies 
such as tooth impaction, implants, some cysts, and 
supernumerary teeth in oral maxillofacial surgery, 
as well as the furcation involvement, aperture or 
lingual defects, infrabony defects and to assess the 
effects of regenerative therapy on the field of 
periodontics. While widespread cases such as 
granulomas, cysts, jaw fractures require a broader 
view with large FOV.12 FOV selection should be 
adjusted to the indication of the case because it 
affects the radiation dose caused and the accuracy 
and resolution of the image. CBCT-3D machine in 
Dental Hospital Universitas Airlangga offers several 
FOV options, including 4 x 4 cm, 6 x 4 cm, 6 x 6 cm, 
6 x 8 cm, 8 x 8 cm and 11 x 8 cm. 

Oral Medicine is a branch of medicine that uses 
a non-dissective approach to treat local soft tissue 
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Figure 4. Distribution of CBCT-3D Examination Referrals in Dental Hospital Universitas Airlangga based on gender  
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disorders. As a result, no CBCT-3D examination 
reference data were obtained in this study. This can 
be explained by the CBCT-3D examination's 
limitations, which include low resolution and poor 
contrast to the soft tissue image. There are no 
referrals for CBCT-3D examinations from this field. 
However, some literature suggests that in some 
cases of soft tissue calcifications such as tonsiloliths 
and sialoliths, CBCT-3D examination can be used to 
determine the location, number, and shape of the 
calcification as well as relationships with 
surrounding vital structures.13,14 

Study on the distribution of referrals by age in 
this research was categorized according to the age 
grouping by Ministry of Health of the Republic of 
Indonesia in 2009, namely: toddlers (ages 0-5 
years), children (ages 5-11 years), early adolescents 
(ages 12-16 years), late adolencents (ages 17-25 
years), early adults (ages 26-35 years), late adults 
(ages 36-45 years), early seniors (ages 46-55 years), 
elderly (ages 56-65 years), and seniors (over 65 
years).15 However, the findings of this study 
resulted in a classification with the following 
details: toddlers, children, adolescents, adults, and 
the elderly, because the merging of age categories 
is based on characteristics that are not significantly 
different. According to the findings of this study, 
the elderly and seniors had the greatest distribution 
(37.50%). The age of the elderly is combined with 
the age of seniors as both of their characteristics 
are more or less the same, such as the declines in 
body function, biological, physical, psychological, 
psychosocial, mental, cognitive and economic 
status.16 The difference is only in the degree of 
severity. In addition, there is a renewal of the 
classification of the elderly according to the 
Ministry of Health in 2013 which is divided into two, 
namely the elderly 45-60 and the elderly 60 years 
and above.17 As a result, the elderly in this study are 
between the ages of 46 and 65. 

Elderly patients, which account for the majority 
of referral distribution, must be considered when 
developing a policy or program for elderly-friendly 
health facilities at Dental Hospital Universitas 
Airlangga, including in radiology department. 
Indicators of elderly-friendly facilities according to 
WHO in Lativa et al.18 are the design of buildings or 
rooms that are accessible such as adequate lighting, 
the presence of a walled handle as a buffer for 
elderly movement and maximize the size of the 
room.19 In addition, it is recommended that elderly 
patients in CBCT-3D examinations are positioned to 
sit to minimize movement during the examination. 
Another indicator of elderly-friendly facilities is the 
ease of getting information. Seniors need to be 
given precise information or instructions regarding 
CBCT-3D examinations. In the elderly with hearing 
loss, radiographers need to use special techniques 
of communication such as non-verbal 
communication, medias e.g. leaflets or videos that 
are easy to understand.20,21 The final indicator is a 
simple and convenient service. This means that the 
services provided by operators must be pleasant 
and caring, and the CBCT-3D services should be 
easily accessible to any elderly patients with various 

conditions, such as patients with hunched posture 
due to osteoporosis and patients in wheelchairs, 
allowing them to get the most out of CBCT-3D 
examination services. 

The impact of reference frequency on other age 
groups is measured in terms of radiation doses and 
motion artifacts. Radiographers in CBCT-3D 
examination services must understand the 
differences in radiation doses in different age 
groups. According to al-Najjar et al.7 study, when 
children and adults are given the same radiation 
exposure, children have a greater absorption rate of 
radiation. Furthermore, CBCT-3D services must also 
minimize the risk of motion artifacts that can occur 
during the examination. According to Kerris et al.9 
and Neto et al.22, motion artifacts often arise due to 
movement in patients under the age of 15 and over 
60 years old. As a result, the radiographer must 
minimize motion artifacts by providing clear 
instructions to the patient, providing head 
restraints such as a head support and chin cup, and 
instructing the patient to close his eyes during the 
examination.23  

Figure 4 shows that female referral patients 
were more numerous than male patients with a 
percentage of female patients of 57.21% and 
42.79% for male patients. The high frequency of 
female patients in CBCT-3D examinations can be 
attributed to the fact that women are more 
concerned about their appearance including the 
oral cavity.24 Buunk-Werkhoven25 also stated that 
women tend to be more concerned about their oral 
health than men. According to the research, female 
patients receive more dental care, follow 
practitioner recommendations, and have good oral 
cavity health literacy. Although the frequency of 
women is higher than Kerris et al.8 and Bhagia et 
al.26, female patients have a high enough level of 
anxiety during examination so that it is more at risk 
of motion artifacts. The appearance of motion 
artifacts can be avoided by providing education and 
clear examination instructions to reduce patient 
anxiety.27 

 
 

CONCLUSION 
 
From July 2015 to March 2020, the majority of 

CBCT-3D radiography examination referrals at 
Dental Hospital Universitas Airlangga mostly came 
from practitioners within the hospital. The 
Department of Oral and Maxillofacial Surgery refers 
to its patients the most frequently, with female and 
the elderly age group (46 years and up) receiving 
the most referrals.  
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