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Figure 4. Complications 

 

 

 

 
 

Figure 2. VRF, Cracks, & PARL 

Figure 3. Pre-Sx Radiograph 

Figure 1. Nonendodontic Pathology 
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Introduction 

Cone-beam computerized tomography (CBCT) has existed since 

the late 1990s. However, recent technological advances have made 

CBCT a feasible option especially in the field of endodontics. Cone-

�E�H�D�P���W�H�F�K�Q�R�O�R�J�\���³�X�V�H�V���D���F�R�Q�H-shaped beam of radiation to acquire a 

volume a single 360-degree rotation.�´���7�K�L�Q���V�O�L�F�H�V���L�Q���D�O�O���W�K�U�H�H��
anatomical planes are obtained: axial, sagittal and coronal.  In 

endodontics, limited field of view (FOV) CBCT is preferred due to its 

reduced voxel size which leads to higher spatial resolution.1 CBCT is 

gaining popularity in the specialty of endodontics due to its increased 

accuracy and resolution, low radiation dosage, and low financial 

burden for the patients. The American Association of Endodontists 

(AAE) and the American Academy of Oral and Maxillofacial Radiology 

(AAOMR) have jointly developed the following indications for CBCT.2 

�x Identification of accessory canals and complex RCS anatomy. 

�x Diagnosis of dental periapical pathosis in patients who present with 

symptoms which could not be initially detected with conventional 

radiography.  

�x Diagnosis of nonendodontic origin pathologies. 

�x Intra- or postoperative evaluation of endodontic treatment 

complications. 

�x Identification of dentoalveolar trauma injuries. 

�x Differentiation of various types of root resorptions in order to 

determine proper treatment and prognosis. 

�x Pre-surgical identification of the precise location of root apex and 

its proximity to sensitive anatomical structures. in order to 

determine in retreatment  

�x To assess previous root canal treatment (RCT ) or  surgical RCT 

would be the best approach. 

        CBCT has the potential to revolutionize the specialty of 

endodontics with its increased accuracy and resolution, low radiation 

dosage, and low financial burden for the patients.  The following cases 

presented are from  patients seen from the Indiana University School 

of Dentistry Graduate Endodontics Clinic depicting examples of this 

indications when CBCT was used to acquire more  diagnostic 

information that radiographs did not provide. 

        CBCT can be very helpful in diagnosing sinusitis and 

determining whether or not the etiology is odontogenic. Changes in 

the maxillary sinuses appear associated with periapical pathology in 

greater than 50% of the cases. Maxillary first or second molar teeth 

are most often involved, and individual or multiple roots may be 

implicated in the sinusitis.3  

        A 56 year old male presented to Graduate Endodontic Clinic 

�Z�L�W�K���D���F�K�L�H�I���F�R�P�S�O�D�L�Q�W�����³�,���K�D�Y�H���E�H�H�Q���K�D�Y�L�Q�J���S�D�L�Q���R�Q���D�Q�G���R�I�I���I�R�U������
years since I had tooth #1 extracted and tooth #2 RCT.  The 

intraoral exam (IOE) revealed well sealed crowns on teeth #s 2 and 

3 with no swelling or erythema present.  Teeth #s 2-4 tested 

negative to percussion and palpation with no probing defects and no 

mobility.  Teeth #s 2 and 3 did not respond to cold but tooth  #4 

responded normal. Figure 1a shows PA taken with well done RCT.  

A CBCT was taken  and the axial view in Figure 1b shows a 

thickening of the Schneiderian  membrane indicating Chronic 

Maxillary Sinusitis. Coronal and sagittal views show intact 

periodontal ligament (PDL) around MB and P roots and sinus floor 

intact.  X mm of sinus thickening shown.  The patient was informed 

that chronic pain is likely due to sinusitis and not of odontogenic 

cause.  The patient was given antibiotics and symptoms completely 

resolved. Tooth #3 was responding to cold at this appt now as well.  

CBCT was used to identify and treat nonendodontic origin 

pathology. 

       CBCT can be a valuable tool to identify vertical root fractures 

(VRF) and periapical radiolucenies (PARL) not detected in 

radiographs.  A recent study was conducted to determine the 

accuracy of CBCT in detecting VRF and found it to be 84% accurate 

in detecting these overall. The positive predictive value was 91%, 

and negative predictive value was 67%. The sensitivity was 88%, 

and specificity was 75%.  In addition, the correlation between clinical 

findings (clinical bone loss, radiographic bone loss, pain on 

palpation) and fracture was not significant.4  Another study examined 

the ability of PARL to be detected on radiographs when compared to 

�&�%�&�7���D�Q�G���I�R�X�Q�G���W�K�D�W���U�D�G�L�R�J�U�D�S�K�¶�V���R�Q�O�\���F�R�U�U�H�F�W�O�\���L�G�H�Q�W�L�I�L�H�G���O�H�V�L�R�Q�V��
24.8% of the time while CBCT was able to detect them in 100% of 

cases.5   In a separate study CBCT again showed significantly more 

lesions (34%, p < 0.001) than PA radiograph and found that detecting 

lesions with periapical radiography alone was most difficult in second 

molars or in roots in close proximity to the maxillary sinus floor.6 

      A 55 year old male presented to Graduate Endodontic Clinic with 

�F�R�P�S�O�D�L�Q�W�������³�,���K�D�Y�H���K�D�G���W�U�R�X�E�O�H���Z�L�W�K���W�K�L�V���W�R�R�W�K���I�R�U���V�H�Y�H�U�D�O���\�H�D�U�V���D�Q�G��
�Q�R�Z���P�\���J�X�P�V���I�H�H�O���V�H�Q�V�L�W�L�Y�H���´�����+�L�V���S�D�V�W���G�H�Q�W�D�O���K�L�V�W�R�U�\���L�Q�F�O�X�G�H�V�������5�&�7��
on tooth #2 was done 4 years ago with subsequent retreatment.  IEO 

reveals tooth #2 tests negative to percussion and palpation with B 

sinus tract evident adjacent to tooth #2.  There is no response to cold 

on teeth #s 2 and 3.  Figure 2a reveals adequate RCT  on tooth #2 

with  widened PDL on the mesial root of  tooth #2 , and  PDL appears 

intact at apices of  tooth # 3.   Figure 2b CBCT axial view depicts 

large PARL surrounding all 3 roots of  tooth #2 as well as VRF in the 

P root.  Coronal and sagittal views depict RL surrounding roots and 

extending into furcation.  Sinus floor is also perforated with mild 

thickening of the Schneiderian membrane present.  In other sections 

PDL of  tooth #3 is intact.   CBCT was used to diagnose periapical 

pathosis  and  crack which could not been detected on radiographs. 

       CBCT scans are desirable to assess posterior teeth prior to 

periapical surgery, as the thickness of the cortical and cancellous bone 

can be accurately determined as can the inclination of roots in relation 

to the surrounding jaw. The relationship of anatomical structures such 

as the maxillary sinus and inferior dental nerve to the root apices may 

also be clearly visualized. The CBCT scan is an accurate, noninvasive 

method  to evaluate the position of the mandibular canal prior to 

surgery.  Kovisto examined the variable position of the inferior alveolar 

(IAN) bundle with respect to gender and age and found in all age 

groups, root apices of the mandibular second molars were closer to the 

mandibular canal than other teeth. The mesial  root of the second molar 

was closer to the nerve in female patients compared with male patients. 

Root apices in younger patients (<18 years) were generally closer to the 

mandibular canal than in older patients.7 

      A 36 year old male presented to Graduate Endodontic Clinic for  

evaluation of tooth #31.  His past dental history includes: RCT 

performed  several years prior and crown placed immediately after RCT 

completed.  IEO reveals porcelain  crown with intact margins. Tooth #31 

tested negative to percussion, palpation, and cold.  Figure 3a PA 

radiograph reveals PARL associated with the mesial roots.  There is a 

post in the distal canal, and the obturation appears short and possibly 

ledged in all roots.  CBCT was taken to identify location of root apices in 

relation to the cortical plate and the IAN.  Figure 3b axial view reveals 

RL on the mesial aspect of tooth and apical third of mesio-lingual canal 

uninstrumented.  The coronal view depicts the distance needed to travel 

in order to perform an apicoectomy.  IAN located directed below lesion 

with intact medullary bone present surrounding IAN.  The sagittal view 

shows IAN traveling directly below root apices.  The CBCT provides 

valuable information  prior to initiation of surgery by identifying precise 

location of root apices and proximity to IAN canal.  

        A 59 year old female presented to Graduate Endodontic clinic with 

�F�R�P�S�O�D�L�Q�W�������´�,���K�D�Y�H���K�D�G���D���E�X�P�S���R�Q���P�\���J�X�P�V���R�Q���D�Q�G���R�I�I���I�R�U���D���I�H�Z���\�H�D�U�V��
�D�Q�G���,���K�D�Y�H���V�H�Q�V�L�W�L�Y�L�W�\���L�Q���W�K�H���D�U�H�D���D�W���W�L�P�H�V���´�����+�H�U���S�D�V�W���G�H�Q�W�D�O���K�L�V�W�R�U�\��
includes,  RCT done several yrs prior on tooth #3, which had a filling 

placed after RCT.   IEO reveals resin restoration with marginal 

discrepancy.  There is a sinus tract present which traces to furcation of 

tooth #3. Tooth #3 tests negative to percussion but positive to palpation 

with no response to cold.  No mobility or periodontal pockets were 

noted.  Figure 3c reveals caries noted on mesial of tooth  #2, an open  

distal margin on tooth #3 , severe dilaceration in the mesial root.  

Obturation is short in the mesial and palatal roots with transportation of 

the palatal canal, and a possibly a missed second mesio-buccal canal.  

A large post is present in palatal root that does not appear centered.  A 

CBCT was taken to asses the complex root canal anatomy and a 

possible perforation on the palatal  root when post was placed. Figure 

3d axial view shows a palatal root with the PDL intact and positioned 

behind medial sinus wall, uninstrumented apical portions of all roots 

with lesion associated with buccal roots.  The coronal slice shows  a 

lesion centered around dilacerated mesial root  which is projecting  at 

90 º to this plane.  The sagittal view shows a lesion extending into 

furcation and inadequate obturation of M canals.  The post and palatal 

obturation, while not in the canal, had not perforated and there was no 

pathology associated with the root so a surgery was planned  for 

apicoectomies on both MB and DB roots. The CBCT provides valuable 

information regarding  complex root canal anatomy and roots apices 

proximity to maxillary sinus prior to initiation of surgery. 

 

       Due to the complex nature of RCT, complications do arise and the CBCT is a valuable aid to determine future treatment and prognosis when perforations, transportations, and instrument separation 

occur. Bernardes compared the property  of CBCT to intraoral radiographic capability of detecting perforations and found, regardless of the tooth or the dimensions of the resorption, CBCT was 

significantly more accurate in detecting these areas and was especially more capable as the perforations decreased in size.8    Other studies agreed with the aforementioned and added CBCT exams 

offer more resources for an accurate diagnosis with the ability to look at virtually any slice of the tooth or perforation.9,10 

       A 55 year old male presented to Graduate Endodontic Clinic for evaluation of  teetj #s 7-9 due to PARL detected on a full mouth radiograph series.  His past dental history includes trauma to teeth 

#s 7-�����D�W���D�J�H���������D�Q�G���D�O�O���5�&�7�¶�V���Z�H�U�H���W�U�H�D�W�H�G���D�W���W�K�D�W���W�L�P�H�����1�H�Z���F�U�R�Z�Q�V���D�Q�G�����Y�H�Q�H�H�U�V���Z�H�U�H���S�O�D�F�H�G���L�Q���W�K�H���O�D�V�W�����������\�H�D�U�V�����,�(�2���U�H�Y�H�D�O�V crowns with intact margins and  teeth #s 7-9  werer negative to 

percussion, palpation, and cold.  No mobility and no probing defects were detected.  Figure 4a shows tooth #7 has a post present which appears off center and obturation appears adequate . Tooth #8 

obturation appears off center and not well condensed . Tooth #9 has a large post present with obturation material other than gutta-percha due to the radiolucent nature. A small PARL is present apical to 

tooth #7 and #8.  A CBCT was taken to assess why the gutta-percha in tooth #8 appears off center and whether the post in tooth # 7 has perforated tooth.  Figure 4b sagittal view shows obturation 

material exiting tooth on the buccal surface at the junction of coronal and middle thirds of the root.  Notice how well body tolerates gutta-percha since no lesion is seen around the material.  Lesion 

noted apical to tooth #8  is due to the  majority of canal never being chemomechanically instrumented.  Axial view shows tooth #7 obturation well centered and lesion surrounding tooth #8 with gutta-

percha  against the buccal cortical plate. There is a widened PDL  noted around  tooth #9 as well due to poor seal of previous obturation material.  A CBCT provides a wealth of information on 

postoperative treatment complications, perforations in this case.  

        In a recent study which examined many of the capabilities of CBCT, included assessing its ability to detect missed canals when compared to radiographs and  found that 15 missed canals were 

detected with CBCT, while only 4 of these were detected with conventional films which was statistically significant.6 

        �$���������\�H�D�U���R�O�G���P�D�O�H���S�U�H�V�H�Q�W�V���W�R���*�U�D�G�X�D�W�H���(�Q�G�R�G�R�Q�W�L�F���&�O�L�Q�L�F���Z�L�W�K���F�R�P�S�O�D�L�Q�W���������³�0�\���W�R�R�W�K���K�X�U�W�V���Z�K�H�Q���,���E�L�W�H���R�Q���L�W���´���+�L�V���S�D�V�W dental history includes,  RCT performed several years ago on tooth #30 and 

crown placed shortly after.  IEO reveals positive tests to percussion and palpation. Tooth #30 did not respond  to cold and had no mobility ; however, a broad probing defect on the MB of 6mm was 

detected.  Figure 5a depicts large PARL surrounding M root, overprepared canals in the coronal portion  and underprepared canals in the apical portion.  A CBCT taken to determine etiology of 

symptoms, evaluate possible crack, strip perforation, or missed canal.  Figure 5b shows a disto-lingual  canal was missed and a crack evident running bucal-lingual in the mesial root  with bone loss  

centered around crack.  The mesial-lingaul and buccalobturation �D�S�S�H�D�U���F�H�Q�W�H�U�H�G���Z�L�W�K�L�Q���W�K�H���U�R�R�W���V�W�U�X�F�W�X�U�H�������&�%�&�7���F�D�Q���D�L�G�H���L�Q���O�R�F�D�W�L�Q�J���D�F�F�H�V�V�R�U�\���R�U���P�L�V�V�H�G���F�D�Q�D�O�V���D�V���Z�H�O�O���D�V���9�5�)�¶�V�� 

        CBCT can be a valuable adjunct when resorption is detected on radiographs to determine extent and prognosis. CBCT is a reliable and valid method of detecting simulated external inflammatory 

resorption and performs significantly better than intraoral periapical radiography.8,11 Patel found detection of resorptions with periapical radiographs to be 78% and  100% for CBCT. 12 

        A17 year old female presented to Graduate Endodontic for evaluation of  tooth #7.  The patient was unaware of  the resorption and overgrowth of gums taking place along cervical margin of tooth 

which was discovered on exam.  Her past dental history includes orthodontic treatment for 2.5 years and remembers  tooth #7 having to be pulled down significantly.  IEO reveals gingival overgrowth 

into cervical margin of tooth.  The tooth tested normal to cold, percussion, and palpation.  Figure 6a shows the extensive coronal resorption evident which appears to be external since canal uniform 

canal space still evident.  CBCT taken to assess extent of resorption in order to determine best course of action.  Figure 6b 3-D reconstruction shows extensive resorption evident even progressing 

onto root structure.  The axial view shows the buccal wall of the tooth destroyed while  RCS remains intact.  The coronal view shows resorption extending onto root surface in both mesial and distal 

directions.  The sagittal view shows cervical resorption  as well as a smaller separate area of external resorption of the root on the buccal �V�X�U�I�D�F�H�������7�K�H���S�D�W�L�H�Q�W���G�H�V�S�H�U�D�W�H�O�\���Z�D�Q�W�H�G���W�R���³�E�X�\���V�R�P�H���W�L�P�H���I�R�U��
�W�K�L�V���W�R�R�W�K���´���&�%�&�7���Z�D�V���F�U�L�W�L�F�D�O���W�R���G�H�W�H�U�P�L�Q�H���H�[�W�H�Q�W���R�I���U�H�V�R�U�S�W�L�R�Q���D�Q�G�����W�U�H�D�W�P�H�Q�W���D�S�S�U�R�D�F�K���D�W���W�K�L�V���S�R�L�Q�W������ 
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CBCT Detects Nonendodontic Pathology 
(Figure 1) 

CBCT Detects VRF, Cracks, and PARL 
(Figure 2) 

CBCT Used Presurgically to Identify Anatomy 
(Figure 3) 

Figure 5. Missed Canal  

CBCT Identifies Accessory/Missed Canals  
(Figure 5) 

CBCT Identifies Resorption 

 (Figure 6) 

Conclusion 

 CBCT has many indications in endodontics and can be used as a great adjunct to radiographs when more information is needed. This case series gives different applications of CBCT use 

when digital radiographs did not provide enough information.  
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CBCT Identifies Complications  

(Figure 4) 

 

Figure 6. Resorption 
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