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ABSTRACT
Introduction: Cone beam computed tomography (CBCT) has gained interest for improving diagnosis, treatment
planning and facilitating better patient’s management in various dental fields. This study is part of the quality
assurance programme in Dental Faculty, International Islamic University Malaysia (IIUM). This center offers
dental radiography service not only for internal clinics but also act as a referral center for the eastern areas,
Pahang, Malaysia. Aims: The aims of this study were; 1) to assess referral pattern for CBCT scans at the Dental
Faculty, IIUM, Kuantan, and 2) to evaluate the completeness of the current referral form used by clinicians (for
both internal and external referrals). Methods: An audit looking at both the external and internal referral CBCT
forms of a four year period of examination (2010-2013) at the Radiology Unit, Dental Faculty, IIUM. Source of
referrals, indications for CBCT and the referral forms were examined and analysed. Results: Total CBCT scans
taken within the four-year period were 171, in which 96 were referred from internal sources whilst 75 were
external referrals. External referrals were mainly from Paediatric Dentistry and Orthodontic clinics (59%), while
other referrals were from implant clinic (20%), Paediatrics and Special Needs clinic (15%), Oral MaxilloFacial
Surgery clinic (4%) and Periodontic clinic (1%) and Oral Medicine Oral Pathology (OMOP) clinics (1%). All forms
from external sources are completely filled. In the Internal referral form, 41% of them came with no indication
of why CBCT need to be taken. Out of 59% of cases with indications, 33% came from Paediatric Dentistry and
Orthodontic department, followed by Oral Surgery department (10%). Implant treatment planning accounted
for 7% of cases, Periodontics 4%, Temporo-Mandibular Joint assessment 2%, 1% for Conservative dentistry and
Prosthodontic cases respectively and 1% cleft case. Further analysis of the internal referral forms revealed that
only 14% of the forms were filled with complete patients’ details, 40% specified pregnancy status and 67% clearly
stated patients’ medical status. Area of interest was not specified in 69% of cases and clinicians’ names were not
stated in 94% of the cases. Majority of the forms were completed with clinicians’ signature (99%) and also
radiographers’ details (97%). Conclusions: This study indicated that the majority of IIUM CBCT referrals were
from internal sources. However, most of the referral forms were not completely filled. The internal form used,
therefore, need to be improved and a much firmer referral framework should be in place.
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INTRODUCTION
The use of cone beam computed tomography
(CBCT) in dentistry was recorded since 1990 and has
gained increasing interest since then as a modality
for improving diagnosis, treatment planning and
facilitating better patient management.1
CBCT works by utilizing a cone-shaped x-ray beam
that rotates around the patient to acquire a

volumetric data set of the area of interest with a
single rotation.2 One of the advantages of CBCT is
its low radiation dose compared to conventional CT
scanning. In addition, it has an advantage over plain
radiographs in its ability to reproduce threedimensional images of anatomical structures. 3
A variety of clinical applications of CBCT
have been reported. These include localizing
impacted maxillary canines,4 examination of
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temporo-mandibular joint,5 planning orthognathic
surgery with a 3D virtual planning software
evaluation,6 assessment of upper airway area and
volume,7 treatment planning of dental implants8
and clinical assessment of bone grafting.9 In spite all
the advantages, repeated or unnecessary
exposures may pose a potential hazard to
individuals. Therefore, CBCT should be used with
caution until more robust evidence based referral
criteria are developed.10
The Dental Faculty of International Islamic
University Malaysia (IIUM) has four CBCT machines,
three units are installed in the main clinic (Plameca
Promax 3D Max, Medium and Small) and one unit,
Plameca Promax 3D, is located in the Satellite
building. This center offers a dental radiography
service not only for its internal clinics (internal
referral) but also acts as a referral center mainly for
Ministry of Health hospitals and clinics of the
eastern areas of the state of Pahang, Malaysia
(external referral).
This study was part of the quality
assurance programme to assess the efficacy of the
referral forms used for CBCT at the Dental Faculty,
IIUM.
AIMS
The aims of this study were:
1) To assess referral pattern for CBCT scans at the
Dental Faculty, IIUM, Kuantan.
2) To evaluate the completeness of the current
referral form used by clinicians (for both
internal and external referrals).
DESIGN AND SETTING
This was an audit, looking at the referral CBCT forms
(both external and internal) over a four-year period
(2010-2013) at the Radiology Unit, Dental Faculty,
IIUM.
The source of referrals, the indications for
CBCT scanning and the referral forms were
examined and analyzed.
STANDARD
There is no CBCT referral form available to serve as
a reference modality.

RESULTS
1) Demographics
Out of 17309 radiographs, the total of CBCT scans
were taken within this four-year period were 171.
Table 1 shows further breakdown of the CBCT scans
taken annually from 2010-2013.
Table 1. CBCT scans taken within the four-year
period at the Unit of Radiology, IIUM.
Year
Total of CBCT Taken
2010
18
2011
28
2012
45
2013
80
TOTAL
171
Out of 171 CBCT scans carried out in the (2010 to
2013), the majority were referred from internal
clinics (Table 2).
Table 2. Referral Pattern for CBCT scans at Dental
Faculty, IIUM Kuantan.
Referral
Total
Percentage
External
Referral
Internal
Referral

75

44%

96

56%

2) Analysis of Forms from External Referrals
A majority of external cases were referred from
Paediatric Dentistry Department, Hospital Tengku
Ampuan Afzan (HTAA), Kuantan (64%), followed by
Periodontic Clinic, Paya Besar, Kuantan (19%).
Paediatric Dentistry Department, Hospital Sultan
Haji Ahmad Shah (HOSHAS) Temerloh referred 9%
of cases and Oral-Maxillo Facial Surgery (OMFS)
Department from both HTAA and HOSHAS
accounted for 4% of cases each (Figure 1). Figure 2
shows further analysis of the type of cases referred.
Most Paediatric and Orthodontic cases
were indicated for assessing tooth impaction (89%).
Other indications were to identify dilacerated tooth
(4%), supernumerary (5%) and transposition (2%).
As for Paediatric and Special Need cases, they
were referred due to swelling (7 cases), delayed
eruption (2 cases), odontome (1 case) and gross
caries with dentigerous cyst (1 case). One case was
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Perio Clinic, Paya
Besar, 19%

HOSHAS(OMFS),
4%

HTAA(Paeds),
64%

HOSHAS(Paeds),
9%

HTAA(OMFS), 4%

Figure 1. The sources of external referrals.

OMFS (4%)

Perio
(1%)

OM/OP (1%)

Paediatric and
Special Needs
(15%)

Implant Planning
(20%)

Paediatric and
Orthodontic
(59%)

Figure 2. The discipline pattern of the external referrals.
referred from Periodontics due to osteonecrosis of
the jaw bone. Most cases from OMFS were
indicated for assessment of impacted third molars
prior to its removal and assessment of a lesion. All
information was completely filled by the external

referred clinicians. An example of an external
referral form is shown in Figure 3.
3) Analysis of Forms from Internal Referrals
Number of CBCT taken from internal source is
shown in Table 3.
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Figure 3: Example of an external referral form

For CBCT prescribed internally, 41% of them came
with no indication. Out of 59% of cases with
indication, 33% were combined cases from
Paediatric Dentistry and Orthodontic department,

followed by Oral Surgery (OS) department (10%).
Implant treatment planning accounted for 7% of
cases, Periodontics 4%, Temporo-Mandibular Joint
(TMJ) assessment 2%, 1% for Conservative
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Figure 4. Analysis of the completion of the internal referral forms.
Dentistry, 1% for Prosthodontic cases and 1% of
cleft case.
Further analysis of the internal referral
forms (Figure 4) revealed that only 14% of the
forms were filled with complete patients’ details
whilst the majority (86%) were not.

(primary source) was selected to portray the true
number of the cases. Some cases also came with
multiple clinical presentations stated as of why
CBCT scans were taken. The most significant
indication was chosen in such cases.
DISCUSSION

Table 3. CBCT scans requested by internal source.
Year
Total of CBCT taken
2010
1
2011
10
2012
28
2013
57
Pregnancy status of female patients was
clearly stated in 40% of cases but majority were not
(60%). Majority (67%) clearly specified the medical
status of the patients but 33% did not.
Area of interest was not specified in 69%
of cases and clinicians’ names were not stated in
94% of the cases. Majority of the forms were
completed with clinicians’ signature (99%) and also
radiographers’ details (97%). Example of an internal
referral form is shown in Figure 5.
LIMITATIONS
Some forms were not able to be traced, especially
in the early days of CBCT scanning. Hence for
standardization, we had to disregard those scans.
There were also issues with redundant forms. Some
external referral forms had been duplicated with
the internal forms. In this case, only one form

Based on the results, generally, the number of CBCT
scans taken in Radiology Unit, Dental Faculty, IIUM
has been greatly increased within the study period
of 4 years. This unit received CBCT referral from
both IIUM internal clinics and external sources,
mainly Ministry of Health dental clinics and
hospitals in eastern area of Pahang (HTAA, HOSHAS
and Paya Besar Dental Clinic).
Analysis of the forms showed that the
external referral forms were filled with all
necessary information. This, however, was not the
case for internal referral forms. The internal form
was deemed to be lacking, as there was no room for
clinical details and justification to be penned.
Important information such as patients’
details, medical history and pregnancy status
should be distinctly filled and written. The
clinician’s name, signature and stamp must be
placed in every request form. This is aimed not only
for good record and easy tracing should any
problem arise, but most essentially to safeguard
patients and to avoid unnecessary exposure.10,11,12
Clinicians must validate each exposure as
CBCT scan has higher radiation dose compared to
plain radiographs. In accordance to European
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Figure 5: Example of an internal referral form.
Guideline: Radiation Protection No 172 and Ionising
Radiation (Medical Exposure) Regulations 2000
(IRMER), scans can only be taken after
comprehensive history and clinical examination
were performed. A clinical justification is required
prior to CBCT scan, to portray that the benefits
outweigh the risks.11 For this very reason, the
justification in the request form must be penned
evidently and the radiographer has the right to
enquire more information from the clinician,
should they have any doubt over the request. There

is also possible medico-legal repercussion to
this.10,12,13 The radiographer may be allowed not to
perform CBCT scan when receiving incomplete
form. Effort must also be in place to ensure that
there is no redundant form or overlapping request.
Periodical additional training should be
provided to Dentists/Radiographers accountable
for CBCT amenities to ensure quality assurance. The
design and delivery of CBCT training programmes
should also involve Dental and Maxillofacial
radiologists.11
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Workstation: RAD
Version: 5
Revision: 1
Effective Date: 1st Jan 2015
Kulliyyah of Dentistry
International Islamic University Malaysia
RADIOGRAPH REQUEST FORM
Name:
Mykad / Passport/ Mykid No:

Gender:

Address:
Clinical Registration No:
DOB:
Particulars for dental students ( compulsory to fill in):Clinic:
Doctor Supervise:
Date:
Allergies:

Time of procedure:

Age:

Phone No:

Dental Student:
Clinical Year:

Any risk factor?

Yes

No

If any, please state:

Pregnancy Status
(for female patients
only)

Yes

No

Last Menstrual Period (LMP):

Method of
Transport ( to the
Imaging room)

On Trolley
Walking

Wheel
Chair

Female

Male

Accompanied:

Yes

No

RADIOGRAPHIC PROCEDURES:INTRAORAL:
Periapical
(tooth):_________________________________________________________________________________
___________________
Bitewing:_____________________________________________________________________________
_________________________________
Occlusal:_____________________________________________________________________________
__________________________________
EXTRAORAL:
Orthopantomograph (OPG).
Lateral Cephalometric.
Temporomandibular joints (TMJ);please state
details:____________________________________________________________
_______________________________________________________________________________________
__________________________________
Cone Beam Computed Tomography / Volumetric (CBCT /CBVT); please state
details:_________________________
_______________________________________________________________________________________
__________________________________
Others (Please state
details):_________________________________________________________________________________
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Clinical Details:

________________________________________
(Clinician’s name, signature,
stamp & date)
Radiograp
her

Name:

Date:

Time:

Figure 6. Newly implemented internal referral form.
From this audit, a few recommendations can be
drawn:
1) A
standardized
format
and
more
comprehensive local referral CBCT form should
be established.
2) Strict standard of procedures should be
meticulously adhered to and radiographer
should only accept complete forms including
clear indication and justification for a CBCT
scan.
A new referral form has been drafted as shown in
Figure 6. After further discussion with the clinical
management and additional amendment, this new
internal referral form is now being used in Dental
Faculty, IIUM, effective from 1st January 2015.
A follow-up audit should be organized in future to
assess the efficacy and completeness of this new
form.

2.

3.

4.

5.

6.
CONCLUSIONS
This study showed the majority of IIUM CBCT
referrals were from internal sources and were not
completely filled. Therefore a thorough revision to
improve the current format of the internal form
should be considered. A stricter referral framework
should also be in place.

7.

8.
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