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Abstract

The diagnosis of vertical root fracture (VRF) has been discussed as a difficult and complicate issue to make the 
definitive diagnosis. With the using of a new modality image diagnosis, cone-beam computed tomography (CBCT), 
it may help to identify the VRF. The purpose of the study was to describe the CBCT findings of the VRF and 
relevant clinical findings. Nine patients with tentative diagnosis of VRF were included in the report. All patients 
were sent for CBCT. Most of the CBCT clearly showed peri-radicular lesion. Together with the periapical film and 
clinical findings, the diagnosis of VRF could be made. All the extracted teeth showed the VRF. CBCT is helpful 
to confirm the VRF when using with the conventional periapical film and clinical symptoms. 

Keywords: cone beam computed tomography, root canal treated tooth, vertical root fracture

Case Report

Introduction
 Vertical root fracture (VRF) was defined as “a 
longitudinally oriented fracture of the root that origi-
nates from the apex propagates to the coronal part”.(1) 
The prevalence of VRF is more commonly found in  
endodontically treated teeth. The overall prevalence of 
VRF has been reported around 3%-5%.(2) The prevalence 
of VRF is higher (11%-20%) in endodontically treated 
teeth.(3,4) 
 To make the definitive diagnosis, VRF is not straight 
forward to clearly define. The clinical findings in non- 
endodontic treatment tooth are hardly to confirm the VRF. 
The two-dimensional radiography such as periapical film 
somehow VRF cannot be detected. It has been investigated  
that to visualize a VRF, the primary beam needs to be 
within 4 degree of the fracture line.(5) To date the most 
accurate method to detect the VRF is surgical inspection 
or visual inspection of the extracted tooth.(6) However, in 
root canal treated tooth, clinical findings such as multiple 

sinus tracts, visual fracture line using blue light unit, can 
be helpful for VRF diagnosis. Periapical film with halo 
lesion around the root of endodontically treated tooth 
demonstrate the sign of VRF.(7)

 Cone-beam computed tomography (CBCT) is a  
medical imaging device using a cone-shaped x-ray source 
projected on a digital flat-panel detector. The signal then 
was interpreted by a software to reconstruct the 3-D  
image. By using the software with the algorithm, the 
image can be seen in every dimension depending on each 
commercial software used. Compared to the medical CT, 
CBCT units are smaller and less cost with the higher  
resolution images with lower x-ray doses to the patients.(8)  
A study showed the average sensitivity of the CBCT 
for the diagnosis of VRF was 0.84±0.2.(6) However, a  
systematic review on CBCT and VRF concluded that, 
there is currently insufficient evidence to suggest that 
CBCT is a reliable test in detecting VRFs in endodonti-
cally treated teeth.(9)


