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Diagnostic Imaging in the Treatment Planning, Surgical, and 
Prosthodontic Aspects of Implant Dentistry 

The advent of the dental implant revolutionized the field of dentistry. Implants are prostheses considered 
for replacement of teeth. Diagnostic treatment planning is crucial to achieving optimal success in oral 
rehabilitation, and this is not possible without diagnostic imaging. Several types of imaging are 
available, ranging from conventional intraoral periapical radiographs to panoramic tomography to cross-
sectional imaging, which involves multi-detector computed tomography (MDCT) and cone beam 
computed tomography (CBCT).1   
 
Several national and international professional organizations have published guidelines for the use of 
cross-sectional imaging, especially the use of CBCT in the preoperative planning and postoperative 
follow-up for dental implants.2-8 Most published national and international guidelines on implant 
dentistry do not offer evidence-based action statements developed from a rigorous systematic review 
approach.9 Instead, they provide recommendations that are consensus-based, or derived from a limited 
methodological approach with only partial retrieval and/or analysis of the literature, or contain 
generalized or non-case-specific statements.9 
 
The purpose of this position statement is to make recommendations in light of the current literature and 
existing guidelines on the role of diagnostic imaging, especially cross-sectional CBCT imaging in pre- 
and post-implant imaging and assessment.  
 
The authors reviewed the pertinent literature and guidelines using PUBMED for the studies published 
addressing the current subject. The following topics will be addressed in this statement: 
 

1) Imaging for preoperative implant treatment planning. 
2) Imaging for postoperative implant care. 

 
IMAGING FOR PREOPERATIVE IMPLANT TREATMENT PLANNING 
 
A comprehensive evaluation of the oral cavity begins with a detailed medical and dental history, and a 
dental hard and soft tissue clinical examination. This is followed by conventional imaging such as two-
dimensional imaging (intraoral periapical and panoramic radiography), followed by cross-sectional 
imaging using MDCT or CBCT.  
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Radiation dose considerations are important; ALARA (as low as reasonably achievable) principles are 
recommended and should be followed. Conventional imaging involves the minimal dose as compared to 
advanced imaging.10 The radiation dose of different CBCT scanners varies11-13 but is considered less 
than MDCT.10,14 
  
The selection for radiographic imaging depends on the amount of residual alveolar ridge atrophy; this 
includes the bone quality, bone quantity, remaining bone height, bone width, and available bone volume. 
The residual alveolar ridge topography needs to be understood and addressed rather carefully, as the 
positioning of an implant is crucial for prosthetic treatment planning.8,15-17 

 
The identification of vital anatomic landmarks and their relation or vicinity to the future implant site/s is 
a crucial factor. Potential implant sites need to be safely identified.  
 
Important landmarks in the maxillofacial region are:  
 
In the maxilla: Nasal floor, naso-palatine canal, anterior superior alveolar canal, maxillary sinus and 
related structures, posterior superior alveolar canal, maxillary tuberosity, pterygoid plates. 
In the mandible:18,19 Lingual foramen, incisive canal,20 genial tubercles, inferior alveolar nerve canal, 
mental foramina, retromolar foramen, sublingual fossa (lingual undercut),19 mylohyoid undercut, lingula 
of ascending ramus.  
In the zygomatic region: Orbital floor, infraorbital foramen, zygomatic bone.5 
 
The American Academy of Oral and Maxillofacial Radiology (AAOMR) published multiple guidelines 
for implant and cross-sectional imaging in 2000 and 2012.7,8 They provided literature based clinical 
guidance recommendations for CBCT imaging. They presented eleven recommendations covering 
these topics, and stated that panoramic and intraoral imaging should be used for initial evaluation, and 
not to use CBCT for these initial evaluations. After the initial radiographic exam, cross-sectional 
imaging is recommended to be used for an implant site assessment. CBCT imaging is the current 
method of choice because it provides the greatest diagnostic yield at an acceptable radiation dose risk. 
CBCT should be considered for pre- and post-graft, bone reconstruction, and augmentation procedures. 
The field of view (FOV) should be limited to the region of interest (ROI).8 
 
The European Association for Osseointegration (EAO) published guidelines in 20024 and updated them 
in 2012.5 They recommended not taking cross-sectional images if the clinical assessment of implant 
sites indicates sufficient bone width, and the conventional radiographic examination reveals the relevant 
anatomical boundaries and adequate bone height and space. 
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If the clinical examination and conventional radiography have failed to adequately demonstrate relevant 
anatomical boundaries or the location of important anatomical structures, cross sectional imaging is 
advised. The EAO recommended the use of cross-sectional imaging in all extensive graft, augmentation, 
zygomatic, and computer-guided surgery.5 The Academy of Osseointegration (AO) published guidelines 
in 200721 and 2010.2 The AO endorsed the use of CT imaging proposed by the EAO and also advised 
review of SEDENTEXCT (revised in 2011) project of CBCT use.6 AO and EAO stressed not to use a 
large FOV inappropriately.  
 
The International Congress of Oral Implantologists (ICOI) made recommendations in a consensus report 
in 2012.3 They said the decision for use of CBCT must be based on patient history, examination, and 
individualized need, and the benefit must outweigh the potential risk. They recommended that CBCT be 
used as an imaging alternative for computer-aided implant planning. The planning may include implant 
placement in an esthetic zone, pre- and post-grafting/augmentation procedures, post-implant 
complications,3 and history or suspected trauma to the jaw. 
 
IMAGING FOR POSTOPERATIVE IMPLANT CARE 
 
Postoperative imaging for implant placement allows better confirmation and accurate implant 
placement. Imaging after 3 to 5 years and beyond can be used to assess the bone-implant interface and 
marginal peri-implant bone height. 
 
Conventional periapical and/or panoramic radiographs for postoperative assessment of implants are 
recommended. 
 
CBCT for postoperative care is only recommended if the patient is symptomatic. This can include 
evaluation of post-implant complications, such as acute rhinosinusitis, neurosensory impairment, 
osteomyelitis, implant mobility, altered sensation, and/or pain and discomfort. Cross-sectional imaging 
(mainly CBCT) may be indicated if implant retrieval is anticipated.  
 
CONCLUSIONS 
 
The following recommendations are made in light of a literature review and existing guidelines. It is the 
position of the American College of Prosthodontists that: 
 

1) Conventional panoramic and/or intraoral periapical imaging is recommended for initial 
diagnostic evaluation. CBCT is not recommended for routine initial examination. 
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2) Cross-sectional imaging (CBCT is preferable over CT due to its significantly lower radiation 
dose) is recommended for preoperative implant assessment. 

3) The rationale for CBCT imaging must be justified based on clinical evaluation. 
4) CBCT imaging should be used for the esthetic zone, pre- and post-bone grafting, sinus 

augmentation, pterygoid plate, and zygomatic implants. 
5) The region of interest (ROI) should be imaged using a field of view (FOV) no larger than 

necessary.  
6) CBCT is recommended to be used for the evaluation of postoperative complications such as 

postoperative neurosensory impairment, acute rhino-sinusitis, and implant mobility. 
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