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Introduction

Diagnostic imaging is essential in the assessment of craniofacial pathologies and planning of surgical 
treatment. Imaging modalities include X-ray (with panoramic and apical views), computed tomography 
(CT) and magnetic resonance imaging (MRI).


Advantages of orthopantomography (OPG) includes cost, ease of use and panoramic views however 
the two dimensional nature of this modality and thus superimposing structures can lead to missed 
pathologies. 


In contrast, cone beam computed tomography (CBCT) has increasingly become commonplace in 
dentistry due to; high spatial resolution, multi-planar three dimensional views, short scan time and 
with the additional benefit of less radiation exposure than conventional CT. 

A ninety year old gentleman presented to his dentist with 
worsening intra oral swelling over the past several months 
which was now affecting his ability to eat. 

On examination a large fluid filled palatal swelling was noted 
in the upper left side of his mouth. 

Panoramic radiograph (OPG) revealed a large radiolucency 
extending apically, across the midline, from UR1 to UL4 


His dental practice had a cone beam CT (CBCT) on site.

This confirmed a large, well-defined radiolucent area in the left maxilla measuring 3x3x2 cm in 
diameter. Not only did this extend from UR1 - UL5 but it was also causing elevation, thinning and 
dehiscence of the floor of the nasal cavity and left maxillary sinus as well as expansion and 
dehiscence of the buccal and palatal cortices. Mucosal thickening in both maxillary sinuses and 
displacement of the left inferior turbinate was also noted

A provisional diagnosis was made of a radicular cyst, most likely related to a root fracture found at 
UL1. 


The significant size, associated structural damage, mucosal thickening and deviation of nasal septum, 
necessitated referral to maxillofacial surgery for further assessment and incisional biopsy. 


A palatal flap was raised between UR1 to UL4 and brown liquid was discharged from the lesion. 
Biopsies from inside the palatal flap and cyst lining were sent for urgent histological analysis. 


Subsequent follow up in outpatients revealed a cyst which was significantly reduced in size and an 
improvement in associated symptoms. 


Given the patents age and co-morbidities no further surgical intervention was planned as per the 
patients wishes. 


Case Presentation

Discussion

What is a radicular cyst and the typical radiological findings? 
Radicular cysts affect people in their 3rd to 6th decade typically, and are the most 
common cystic lesions affecting the teeth1. Although they are initially 
asymptomatic and often diagnosed as an incidental finding, they can arise as a 
result of infection. Undiagnosed they can lead to pain, swelling, displacement of 
teeth and damage to surrounding structures. 

Most are seen on radiograph as well-circumscribed, round or pear-shaped, 
radiolucent lesions centred on the apex of the tooth. They are typically small 
measuring <1cm1.  

What is a CBCT? 
Cone-beam computed tomography (CBCT) is a type of 
computed tomography (CT) which uses a cone-shaped 
x-ray beam and two dimensional detectors instead of the 
traditional fan-shaped and one dimensional detectors 
found in conventional CT for medical imaging. This 
allows for volume acquisition to be obtained with fewer 
(usually a single) rotation of the x-ray tube gantry thus 
leading to faster scan times and less radiation exposure3.


It is commonly used in dentistry, especially as part of planning for maxillofacial and restorative dental 
surgery. Unlike standard dental x-ray, CBCT allows the clinician to take 3D images of the mouth 
including the soft tissues, gums, tongue and nerves. 

CBCT as an imaging modality is also increasingly being 
used in other fields of medicine such as in breast imaging 
(to overcome the two-dimensional limitations of 
mammography), liver imaging (post transcatheter arterial 
chemoembolisation of hepatocellular carcinoma), in ENT 
(to image the sinuses) and in guiding transbronchial 
biopsy of peripheral pulmonary lesions and ablation of 
target lesions during bronchoscopy3.


CBCT Advantages 
Apart from the greater anatomical detail of CBCT in comparison to standard dental x-ray imaging, 
CBCT has many other advantages;


2. Fast scan time, higher image quality and 
greater patient comfort 
Because CBCT is able to acquire all projection 
images in a single rotation, scan time is significantly 
reduced. This leads to increased patient compliance 
and reduced image distortion secondary to 
movement artefact7.


3. Cost 
CBCT scanners are significantly smaller and is around one quarter to one fifth the cost of a 
conventional CT7 therefore making them more practical and accessible for dental practices and 
outpatient settings. 

In addition, some CBCT systems allows for an optimal field of view (FOV) to be selected for each 
individual patient based on the suspected disease and area of interest. This enables dose savings and 
increased x-ray tube efficiency7.


4. Greater patient satisfaction 
The 3D visualisation provided by CBCT, in comparison to the difficult to interpret or contextualise 2D 
images of standard dental x-ray, means that patients can now clearly see and appreciate the issues 
they are experiencing and can make better informed decisions about their care. 


CBCT Disadvantages  
Increased x-ray scatter and cone beam artefacts lead to inferior contrast resolution when compared to 
traditional CT. For this reason, CBT is not currently recommended for assessment of soft tissues. 

Manufacturers aim to minimise these artefacts by incorporating artefact reduction technique algorithms 
into the reconstruction process. Clinically they can be improved by choosing an appropriate FOV and 

The intraoral periapical (IOPA) 
radiograph demonstrating the 
large radiolucency in the 
patients UL3 region


Safety
No amount of exposure to X-ray can be considered free of risk. Maintaining safety standards and 
judicious use of radiation is even more pressing in dentistry due to the increased use of diagnostic 
imaging in children and young adults. Due to their smaller size and higher radio-sensitivity, children 
are at greater risk of stochastic biological effects compared to adults8 and so all CBCT investigations 
must be carefully considered and follow the principles of IRMER (The Ionising Radiation (Medical 
Exposure) Regulations (IRMER). 

In 2009, the SEDENTEXCT project was set up to complete a thorough review on radiation protection 
and the use of CBCT in dental and maxillofacial radiology. This review was used to develop the 
definitive ‘Radiation Protection: Cone Beam CT for Dental and Maxillofacial Radiology. Evidence 
based guidelines’9 which was formally published in May 2012 in the European Commission’s 
“Radiation Protection” series.

Within these guidelines are 20 basic principles on the use of dental CBCT9. These include:

• CBCT examinations must not be carried out unless a full history and examination has been 
performed

•Clinical evaluation of the whole data set (radiological report) should be made available by a specially 
trained clinical radiologist

•If soft tissue evaluation is required then CBCT is deemed inappropriate and other modalities such as 
standard CT or MRI is advised10


Within the guidelines, continuing education, assessment and establishing a well-designed quality 
assurance programme is emphasised to ensure safety and radiation protection measures are met. 


Conclusion
With advancing technology, reduced cost and increasing patient demand, CBCT is quickly becoming 
a new standard in modern dentistry. Our case demonstrates the advantages of this modality and 
potential benefits of more accurate diagnostic imaging in the primary care setting. However, the 
associated risks should not be underestimated, especially in children. Despite it’s obvious advantages, 
particularly in the assessment and planning of maxillofacial and restorative dental surgery, CBCT 
should not replace standard radiography and instead be considered a complementary imaging 
modality, used only for specific applications. Each CBCT should be carefully justified and practitioners 
should abide by the ALARA principles. 

The development and rapid commercialisation of CBCT technology means that it is important for 
CBCT to be integrated into the postgraduate radiology and maxillofacial training curriculum. 
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