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Abstract

   Cone Beam Computed Tomography (CBCT) has become a cornerstone in modern dental implantology, particularly in prostheti-
cally guided implant planning. This advanced imaging technology provides three-dimensional insights into bone anatomy, nerve 
pathways, and spatial relationships, enabling precise treatment planning. By offering detailed visualization of the alveolar ridge and 
surrounding structures, CBCT enhances diagnostic accuracy, facilitates optimal implant positioning, and reduces the risk of surgical 
complications. This article explores the role of CBCT in implant planning, highlighting ist role in an in-depth analysis of bone volume, 
the alveolar ridge, and the relationship between the future prosthetic restoration, adjacent teeth, and soft tissues.
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Brief History of the Transition from 2D to 3D

Dental radiography, invented in 1896, is considered the most fre-
quently used diagnostic tool in everyday dental practice, with over 
a quarter of all medical radiographs in Europe being performed by 
dentists. Since their discovery 120 years ago, dental X-rays have 
been the primary diagnostic source for the oral and maxillofacial 
region. However, two-dimensional (2D) imaging technology can-
not accurately represent the three-dimensional (3D) anatomy of 
anatomical structures and associated pathologies [1].

In the 1990s, there was a growing trend toward using 3D in-
formation for the diagnosis and treatment of dental-maxillofacial 
conditions. The invention of the cone beam computed tomography 
(CBCT) scanner in 1995 in Venice by Italian researchers Mozzo 
and Taconi—originally designed for angiography—along with its 

adaptation and introduction into dental practice in 1998, further 
fueled this trend by enabling its use in specialized clinics [2]. At 
the same time, 3D imaging applications for implant planning and 
intraoral treatment transfer became increasingly common. Initially, 
3D images were obtained using conventional computed tomogra-
phy (CT), but CBCT quickly gained popularity due to its compact 
size, lower radiation doses, shorter exposure time, ease of use, and 
lower acquisition costs compared to CT [1,3].

Equipment and apparatus, principle of operation
CBCT is a modified version of conventional CT, utilizing a coni-

cal X-ray beam, which significantly reduces scanner size, radiation 
dose, and scanning time. There are multiple types of CBCT units, 
with exposure performed in a seated, supine, or standing position 
[4].
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The CBCT unit operates based on two main components mount-
ed diametrically opposite each other on a rotating arm: an X-ray 
source and a detection sensor. The cone of ionizing radiation emit-
ted by the source passes through the region of interest (ROI) to-
ward the detection sensor. The rotating arm completes either a full 
(360°) or partial (180°-270°) rotation around the patient’s head, 
which is stabilized on a support. During this process, multiple se-
quential 2D images, similar to lateral cephalometric radiographs, 
are captured within a selected field of view (FOV) based on the ROI. 
These images are then digitally reconstructed into a comprehen-
sive 3D representation (axial, sagittal, and coronal views). Since a 
single exposure captures the entire FOV, one rotation is sufficient 
to gather enough data for image reconstruction. Partial exposures 
have gained popularity because they provide sectional 3D images 
while further reducing radiation doses for patients [5,6].

Software utilization and the virtual patient
Each CBCT unit comes with dedicated software for acquiring 

and viewing 3D data. Manufacturers enable clinicians to visualize 
and interact with the captured images for diagnostic and treat-
ment planning purposes. There are four key methods for viewing 
3D data: axial, cross-sectional, panoramic, and 3D reconstruction. 
Each method is equally important, providing different levels of de-
tail. When combined, they offer the most comprehensive represen-
tation of the patient’s anatomy. The data can be exported in DICOM 
format (“Digital Imaging and Communications in Medicine”), which 
can then be used in various interactive treatment planning applica-
tions equipped with innovative tools to enhance the diagnostic and 
treatment planning process [7,8].

One reason for CBCT’s increasing use in dental practice is the 
rising popularity of guided surgery, which relies on high-quality 
CBCT images combined with intraoral and extraoral scans (STL 
and OBJ formats) to create a virtual patient. This virtual patient in-
tegrates datasets (DICOM, STL, and OBJ) into a craniofacial model 
within a virtual environment, making it easier to plan implant posi-
tions while considering aesthetic, prosthetic, and surgical require-
ments [9,10].

For optimal data processing, the FOV dimensions and position-
ing of CBCT scans must align closely with intraoral and extraoral 
scans. Most software applications require specific reference points, 
preferably on hard dental tissues, to align datasets accurately 
[11,12]. Using CBCT-generated data to create a virtual patient al-
lows the clinician to predict surgical outcomes before treatment 

begins. The software helps determine the appropriate implant type 
and size, its relationship to adjacent teeth and vital structures, and 
the characteristics of the underlying bone. CBCT data is precise and 
cost-effective, improving communication among the dental team 
and facilitating better treatment planning. The virtual patient mod-
el also allows clinicians to explore multiple treatment scenarios to 
achieve the optimal aesthetic and functional outcome. Additionally, 
visualizing the final result using the virtual patient enhances com-
munication with both the patient and the dental technician [13-
15].

CBCT indications
The radiation dose produced by 3D diagnostics using CBCT 

is higher than that emitted by conventional 2D radiological tech-
niques. The risks associated with exposure to imaging procedures 
are justified only if they are lower than the risks of performing 
treatment without knowing certain case details that can only be 
obtained through these diagnostic methods - Primum non no-
cere (First, do no harm) [16].

CBCT devices are used for diagnostics, treatment planning, 
and transferring information from these stages to surgical and 
prosthetic procedures. Initially, CBCT was introduced into dental 
practice due to its indispensable role in implantology. However, it 
is now successfully used in oral surgery, orthodontics, endodontics, 
sleep apnea treatment, joint disorders, periodontology, ENT (ear, 
nose, and throat), and more [3].

Current standards for replacing missing teeth with dental im-
plants involve both functional requirements and satisfactory aes-
thetics. Optimal implant placement based on prosthetically driven 
decisions is essential for meeting these requirements. Prosthetic 
restorations on implants, if designed following the prosthetically 
driven implant concept, will yield excellent aesthetic and function-
al results, along with easier hygiene maintenance, increasing long-
term success rates [17].

CBCT produces 3D images that facilitate the transition from 
the diagnostic phase to image-guided treatment. Some key uses 
of CBCT in implantology, as mentioned in various professional 
guidelines, include: identifying critical anatomical areas, prevent-
ing neurovascular trauma, addressing challenges in the anterior 
aesthetic zone, determining the morphology, quantity, and quality 
of edentulous ridge bone, locating the correct implant placement 
sites, assessing the relationship between planned implants and ad-
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jacent structures, planning and designing surgical guides [18,19]. A 
CBCT evaluation is also recommended post-treatment for monitor-
ing the success of bone grafts and implant osseointegration, as the 
benefit far outweighs the risk of radiation exposure [20].

Advantages and disadvantages of CBCT
Digital implant planning and guided implant surgery offer nu-

merous advantages related to optimizing surgical and prosthetic 
treatment preparation, ensuring successful and predictable imple-
mentation. Compared to medical CT scans, CBCT devices are not 
only more compact and widespread in dentistry but also offer 
higher accuracy with lower radiation doses and costs, in a much 
shorter time [5].

Treatment planning with CBCT provides significant benefits for 
clinicians, allowing implants to be placed without raising mucosal 
periosteal flaps. This technique benefits not only doctors but also 
patients, who experience significantly reduced intra- and post-
operative discomfort and pain. Detailed preoperative planning en-
sures a procedure free of unforeseen complications, allowing the 
clinician to focus on the patient and tissue handling [17].

However, digital implant planning and guided implant place-
ment come with high costs, both for the 3D imaging itself and for 
designing and manufacturing surgical templates. Additionally, the 
technical effort required is considerable, requiring not only hard-
ware and software resources but also highly specialized expertise. 
Thus, experienced and responsible clinicians, along with compe-
tent technicians, are essential. They must be aware of the possi-
bilities and limitations of this technology to avoid complications 
and make reasonable use of CBCT’s undeniable advantages for the 
benefit of the patient [21].

CBCT in modern implantology
Modern oral implantology and implant-supported prosthetics 

rely on comprehensive diagnostics and precise planning to achieve 
the desired outcomes for both the patient and the clinician. In this 
context, digital implant planning using advanced 3D imaging and 
specialized software is an excellent tool for gathering information 
and preparing for the procedure based on the projected final re-
sult. These methods enhance surgical accuracy and safety, while 
prosthetic rendering ensures predictability in both aesthetics and 
function [22,23].

Although 2D imaging, such as panoramic radiography, is useful 
for assessing a patient’s eligibility for implant-supported prosthet-
ic treatment, additional imaging is necessary if treatment is pur-
sued. The growing use of CBCT allows for multiple 3D perspectives, 
which help determine the correct implant size and placement [24].

CBCT has become a standard in implantology, enabling 3D 
evaluation and accurate visualization of anatomical structures 
surrounding the implant site. It allows for an in-depth analysis of 
bone volume, the alveolar ridge, and the relationship between the 
future prosthetic restoration, adjacent teeth, and soft tissues. CBCT 
scanners feature an X-ray source designed to target the head and 
neck, producing digital DICOM image files that can be analyzed us-
ing dedicated software. This allows interactive visualization of the 
scanned area in three planes (axial, transverse, and coronal), along 
with a full 3D reconstruction [4].

Within CBCT software platforms, implants can be virtually 
positioned and analyzed in relation to the anticipated prosthetic 
outcome, considering adjacent bone structures. The clinician can 
determine whether the initial bone height will support the final im-
plant restoration or if bone augmentation is necessary [25].

When an implant is placed near a vital structure, 2D radio-
graphs provide limited information, and their inaccuracies can lead 
to complications, sometimes resulting not only in implant failure 
but also in severe conditions such as nerve paresthesia. In such 
cases, patient dissatisfaction may lead to seeking a second opinion 
from another specialist or even filing a malpractice claim [26].

Clinical Case Report 1

A 35-year-old male patient, without health problems, presents 
in our clinic with an edentulous space following the extraction of 
tooth 4.6 approximately four months ago and tooth 4.5 several 
years ago. It is observed that the adjacent teeth have not migrated 
to close the gap. Closing the space using an orthodontic appliance 
was not considered a viable solution, as it would have involved a 
lengthy and complex procedure of mesializing two mandibular mo-
lars with large implantation surfaces. Additionally, it would have 
left tooth 1.8 without an antagonist, which could have necessitated 
its extraction—despite being healthy—to prevent it from migrat-
ing in search of dental contact. A dental bridge was also not a pre-
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ferred option, as it would have required the preparation of healthy 
teeth as abutments. Thus, placing two implant-supported crowns 
was deemed the best solution, as it is both efficient and avoids un-
necessary tooth reduction. The treatment plan with all the options 
was presented to the patient, who accepted the better version and 

signed an informed consent, also approving the publication of all 
case details and any accompanying photos.

A CBCT scan with a small FOV was performed in the right man-
dibular hemiarch, and the inferior alveolar nerve pathway was 
traced while measuring bone availability (Figure 1).

The following lengths have been observed:

•	 The length of the edentulous gap (mesial-distal) of 20 mm.
•	 The height of the alveolar ridge, measured from the mandibu-

lar canal to the crest apex, ranged between 11.42 - 16.67 mm, 
and at the level of the lingual cortex, between  9.93 - 12.21 
mm.

•	 The width of the alveolar ridge (buccal-lingual) varied be-
tween 4.35 - 10.20 mm coronally and 10.05 - 13.05 mm api-
cally, above the mandibular canal.

In the bone area corresponding to the roots of tooth 4.6, a re-
tained root fragment was noted, which was to be extracted during 
the surgical procedure (Figure 2).

A sufficient space for the prosthetic crowns was assessed. After 
confirming the proper fit of the future crown within the dental arch, 
the bone availability was analyzed, and it was decided to insert:

•	 One implant with a diameter of 3.75 mm and a length of 11.5 
mm in the 4.5 position.

•	 Two implants with a diameter of 3.75 mm and a length of 10 
mm in the 4.6 position, to support the molar crown and coun-
teract the increased forces acting on it.

The bone density was assessed as D3 type (thin cortical bone, 
porous, and dense trabecular bone) with a  thin cortical layer in 
some areas  and  thick, strong trabecular bone, ensuring  excellent 
vascularization  in the implant sites. Primary stability can be im-
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Figure 1: CBCT scan of the right mandibular hemiarch.



proved by using implants with wide threads. The implant axis will 
pass through the middle of the prosthetic crown, ensuring paral-
lelism with the adjacent teeth. The screw of the restoration will be 
placed in the central fossa, allowing access to the implant if needed. 
At this stage, the clinician can order the necessary implants and 
proceed with the  surgical procedure, either using the  free-hand 
technique or by overlapping CBCT data with a digital scan impres-
sion to create a surgical guide for guided insertion.

We can observe that the procedure was carried out as planned. 
The periapical radiograph  taken approximately  two months af-
ter surgery  confirmed  successful osseointegration of the im-
plants (Figure 3).

Three months after the procedure, the implants were uncov-
ered, and healing abutments were placed (Figure 4).

Clinical Case Report 2

A 37-year old male patient, without health problems, presents 
in our clinic with two old single-tooth edentulous spaces: one on 
the left mandibular arch and the other on the right mandibular 
arch (Figure 5). These mirror-image edentulous spaces correspond 
to teeth 3.6 and 4.6, with adjacent teeth that tend to shift into the 
space due to the absence of dental contact.

It is known that the first permanent molar is the most common-
ly lost tooth at an early age due to its distal position relative to the 
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Figure 2: Retained root fragment in the area of tooth 46.

Figure 3: Osseointegration of the implants, two months after 
surgery.

Figure 4: Healing abutments placed on the implants.



primary dentition, more challenging access for oral hygiene, and 
the young age at which it erupts (around six years old—hence the 
name “six-year molar”). Early loss of the first molar leads to various 
disturbances, including the migration of opposing teeth and those 
adjacent to the edentulous space, as well as alveolar ridge atrophy.

In the case of this patient, complete orthodontic closure of the 
first molar edentulous spaces by mesializing the second mandibu-
lar molars was not feasible, as this would have left the second max-
illary molars without contact. Therefore, the most suitable solution 
was orthodontic widening of the edentulous space to create room 
for an implant-supported crown. A dental bridge could have been 
considered, but this procedure would have required extensive re-
moval of healthy dental tissue from the abutment teeth. Our team 
presented all the options treatment and the patient agree with the 
best one, signing an informed consent, also approving the publica-
tion of all case details and any accompanying photos.

After the orthodontic widening of the edentulous space, a CBCT 
scan was performed with a medium-sized FOV at the mandibular 
level to plan the insertion of dental implants that would support 
the future prosthetic restoration. The CBCT imaging was analyzed 
by tracing the path of the inferior alveolar nerve and measuring 
bone availability (Figure 6, 7).

For the 3.6 space:

•	 The length of the edentulous gap (mesio-distal) was 6 mm.
•	 The alveolar ridge height, measured from the level of the 

mandibular canal to the ridge apex, ranged between 14.4 and 
15.8 mm.

•	 The alveolar ridge width (vestibulo-lingual) ranged from 5.1 
to 5.9 mm coronally and 10 to 10.3 mm apically, above the 
mandibular canal.

For the 4.6 space:

•	 The length of the edentulous gap (mesial-distal) was 7 mm.
•	 The alveolar ridge height, measured from the level of the 

mandibular canal to the ridge apex, ranged between 13.9 and 
15.6 mm.

•	 The alveolar ridge width (buccal-lingual) ranged from 5.3 to 
6.6 mm coronally and 9.5 to 10.7 mm apically, above the man-
dibular canal.

The available space was deemed sufficient for the prosthetic 
crowns. Although the long-standing edentulous condition resulted 
in slight bone resorption, the ridge dimensions were satisfactory 
both mesial-distal and buccal-lingual. Additionally, a distance of 
more than 1 cm from the gingival level to the occlusal plane was 
observed for both edentulous spaces, allowing for easy placement 
of the planned prosthetic restorations within the dental arch.
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Figure 5: Edentulous spaces corresponding to teeth 3.6 and 4.6.
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Figure 6: The CBCT imaging of the left side.

Figure 7: The CBCT imaging of the right side.



After confirming that there was enough space for the future 
crowns and assessing the bone availability, it was decided to insert 
two identical dental implants (Figure 8, 9), each with a diameter 
of 3 mm and a length of 11 mm, ensuring a safety distance of more 
than 2 mm from the inferior alveolar nerve. The bone density was 

classified as D2, providing excellent conditions for osseointegra-
tion due to satisfactory vascularization. To ensure good primary 
stability, implants with fine and dense threads at the neck (corre-
sponding to the cortical bone) and wide threads at the body (cor-
responding to the cancellous bone) can be inserted.
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Figure 8: Dental implant, 3 mm diameter x 11 mm length mm on the position of tooth 36; the safety distance of more than 2 mm from 
the inferior alveolar nerve.

Figure 9: Dental implant, 3 mm diameter x 11 mm length mm on the position of tooth 46; the safety distance of more than 2 mm from 
the inferior alveolar nerve.



The implant axes will pass through the middle point of the pros-
thetic crowns and run parallel to the axes of the adjacent teeth. The 
screw access hole is designed to be located in the central fossa, en-
suring access to the implant if needed.

With the treatment plan prepared, the clinician can order the 
necessary implants for insertion using the “free-hand” technique 
or proceed with digital impression-taking of the prosthetic field to 
perform the procedure with the help of a surgical guide for a more 
accurate and safer approach.

Discussion
The two cases presented in this study, while both aiming for 

prosthetic rehabilitation using implants for the edentulous first 
mandibular molar, required distinct planning approaches tailored 
to the unique characteristics of each patient. Factors such as the 
duration of edentulism, the condition and positioning of adjacent 
teeth, and the forces exerted on the edentulous area were care-
fully considered in the planning process. Restoring a single miss-
ing tooth in the mandibular molar region presents significant chal-
lenges, particularly due to the limited space available for implant 
placement. The migration of adjacent teeth into the edentulous gap 
further complicates the procedure, necessitating precise planning 
to ensure proper implant positioning and functional restoration.

One of the key advantages of CBCT-assisted implant planning is 
its ability to accurately trace the path of the inferior alveolar nerve 
and measure the bone distance from the ridge crest [27]. This criti-
cal information helps avoid potential nerve injury during implant 
placement, thereby enhancing the safety and success of the proce-
dure.

The use of digital implant treatment planning, particularly the 
“crown-down” technique, offers the clinician a strategic advan-
tage by allowing the prosthetic restoration to be digitally designed 
first [28]. This approach not only ensures that the final restoration 
meets functional and aesthetic goals but also allows for the subse-
quent adaptation of implant positions to accommodate the ideal 
prosthetic outcome.

Furthermore, the implementation of a 3D workflow significantly 
enhances intraoperative efficiency [29]. The additional diagnostic 
insights provided by this technology streamline the treatment pro-
cess and improve the overall quality of care, especially during the 
initial treatment stages. The success of implant placement hinges 

on achieving primary stability and proper osseointegration. By en-
suring these factors are met, the long-term success of the implant 
is secured. Effective planning plays a crucial role in preventing 
potential intraoperative complications, as it enables precise place-
ment and reduces the risk of errors.

Finally, the use of a virtual model in treatment planning pro-
motes collaboration among multidisciplinary teams [30], facilitat-
ing comprehensive care and ensuring that the restorative outcome 
is optimized across all aspects of the procedure.

Conclusion
3D imaging, particularly CBCT, offers significant advantages 

over traditional 2D radiographs by providing highly detailed, 
three-dimensional views of the implant site. This advanced imag-
ing technology enables precise manipulation along all three axes, 
allowing for optimal implant placement within the available bone 
while ensuring a safe distance from critical anatomical structures.

The integration of CBCT technology, paired with specialized 
software, has been instrumental in enhancing the success and 
predictability of dental implant procedures. As a result, dental im-
plants have become an increasingly reliable solution for prosthetic 
restorations, with CBCT playing a central role in the growing field 
of implantology. This advancement allows clinicians to make more 
informed decisions, ultimately improving the safety and efficiency 
of surgical procedures.

While CBCT does involve additional costs, the technology pro-
vides considerable value by preventing complications that could 
lead to more expensive interventions or even malpractice claims. 
The precision and risk mitigation offered by CBCT result in long-
term cost savings and better patient outcomes.

Furthermore, the accurate transfer of computer-generated 
treatment plans into the clinical setting remains crucial to success-
ful implant placement. Surgical guides derived from these digital 
plans serve as essential tools, ensuring that the treatment protocol 
is carried out with precision and improving the overall success of 
the procedure.

The incorporation of CBCT and digital planning has become 
an essential component of modern implantology, significantly en-
hancing the predictability, safety, and outcomes of dental implant 
treatments.

141

CBCT Technology, The Cornerstone of Prosthetically Guided Implant Planning

Citation: Georgiana Florentina Gheorghe and Oana Elena Amza. “CBCT Technology, The Cornerstone of Prosthetically Guided Implant Planning". Acta 
Scientific Medical Sciences 9.4 (2025): 133-143.



142

CBCT Technology, The Cornerstone of Prosthetically Guided Implant Planning

Citation: Georgiana Florentina Gheorghe and Oana Elena Amza. “CBCT Technology, The Cornerstone of Prosthetically Guided Implant Planning". Acta 
Scientific Medical Sciences 9.4 (2025): 133-143.

Bibliography

1.	 Jacobs R., et al. “Cone beam computed tomography in implant 
dentistry: recommendations for clinical use”. BMC Oral Health 
18.1 (2015): 88. 

2.	 Mozzo P., et al. “A new volumetric CT machine for dental imag-
ing based on the cone-beam technique: preliminary results”. 
European Radiology 8.9 (1998): 1558-1564.

3.	 Kiljunen T., et al. “Dental cone beam CT: A review”. Physical 
Medicine 31.8 (2015): 844-860. 

4.	 Greenberg AM. “Cone beam computed tomography scanning 
and diagnosis for dental implants”. Oral and Maxillofacial Sur-
gery Clinics of North America 27.2 (2015): 185-202. 

5.	 Alok A., et al. “Cone Beam Computed Tomography: A Third Eye 
For Dental Surgeon”. International Journal Dental and Medical 
Sciences Research 1.3 (2014): 144-148.

6.	 Shetty H. “CBCT Imaging- The Dentists Third Eye: A Literature 
Based Review”. Indian Journal of Stomatology 5 (2014): 95-
101.

7.	 Ganz SD. “Cone beam computed tomography-assisted treat-
ment planning concepts”. Dental Clinics of North America 55.3 
(2011): 515-536.

8.	 Luciani F., et al. “Diagnosis and treatment planning in oral 
surgery using cone beam computed tomography (cbct): a nar-
rative review”. International Journal of Clinical Dentistry 15.4 
(2022).

9.	 Nulty A. “A literature review on prosthetically designed guided 
implant placement and the factors influencing dental implant 
success”. British Dental Journal 236.3 (2022): 169-180.

10.	 Massuda C K M., et al. “Accuracy of guided dental implant sur-
gery using a fully digital workflow: A case series”. The Journal 
of Prosthetic Dentistry 132.5 (2024): 973-980.

11.	 Zhang C., et al. “Digitally driven surgical guide planning”. The 
Journal of Clinical Pediatric Dentistry 48.1 (2024): 128-137.

12.	 Ngamprasertkit C., et al. “The implant position accuracy be-
tween using only surgical drill guide and surgical drill guide 
with implant guide in fully digital workflow: a randomized 
clinical trial”. Oral and Maxillofacial Surgery 26.2 (2022): 229-
237.

13.	 Worthington P., et al. “The role of cone-beam computed to-
mography in the planning and placement of implants”. Journal 
of the American Dental Association 141 (2010): 19S-24S. 

14.	 Saha N and Nair V. “Role of CBCT in dental implant treatment 
plan: a review”. Journal of Medicine and Health Research, 8 (2 
1-5.

15.	 Morgan N., et al. “CBCT for diagnostics, treatment planning 
and monitoring of sinus floor elevation procedures”. Diagnos-
tics 13.10 (2023): 1684.

16.	 Neugebauer J., et al. “Computer-aided manufacturing technol-
ogies for guided implant placement”. Expert Review of Medical 
Devices 7.1 (2010): 113-129. 

17.	 Patait MR and Patil R. “The role of cone-beam computed to-
mography in imaging-guided implantology: A case report of 
imaging-guided placement of single tooth dental implant”. In-
ternational Journal of Applied Dental Sciences 3.2 (2017): 148-
150.

18.	 Jurić B and Matijaš T. “The role of CBCT in the field of dental 
implantology”. Radiološki Vjesnik: Radiologija, Radioterapija, 
Nuklearna Medicina 47.1 (2023): 16-27.

19.	 Abecasis P., et al. “Importance of CBCT in Implantology in the 
Pre and Post-Surgical Phase”. Journal of Surgery and Medical 
Case Reports 1.2 (2024).

20.	 Alshomrani F. “Cone-Beam Computed Tomography (CBCT)-
based diagnosis of dental bone defects”. Diagnostics 14.13 
(2024): 1404.

21.	 Schubert O., et al. “Digital implant planning and guided im-
plant surgery - workflow and reliability”. British Dental Jour-
nal 226.2 (2019): 101-108. 

22.	 Elgarba B M., et al. “Artificial intelligence serving pre-surgical 
digital implant planning: A scoping review”. Journal of Dentist-
ry (2024): 104862.

23.	 Segin Chandrakan K R., et al. “Revolutionising Precision and 
Efficiency of Dental Implant Placement through Digital Plan-
ning Software: A Narrative Review”. Journal of Clinical and Di-
agnostic Research 17.12 (2023).

https://pubmed.ncbi.nlm.nih.gov/29764458/
https://pubmed.ncbi.nlm.nih.gov/29764458/
https://pubmed.ncbi.nlm.nih.gov/29764458/
https://pubmed.ncbi.nlm.nih.gov/9866761/
https://pubmed.ncbi.nlm.nih.gov/9866761/
https://pubmed.ncbi.nlm.nih.gov/9866761/
https://pubmed.ncbi.nlm.nih.gov/26481816/
https://pubmed.ncbi.nlm.nih.gov/26481816/
https://pubmed.ncbi.nlm.nih.gov/25951956/
https://pubmed.ncbi.nlm.nih.gov/25951956/
https://pubmed.ncbi.nlm.nih.gov/25951956/
http://article.sapub.org/10.5923.j.ijsr.20150401.01.html
http://article.sapub.org/10.5923.j.ijsr.20150401.01.html
http://article.sapub.org/10.5923.j.ijsr.20150401.01.html
https://www.researchgate.net/publication/283344845_CBCT_Imaging-_The_Dentists_Third_Eye_A_Literature_Based_Review
https://www.researchgate.net/publication/283344845_CBCT_Imaging-_The_Dentists_Third_Eye_A_Literature_Based_Review
https://www.researchgate.net/publication/283344845_CBCT_Imaging-_The_Dentists_Third_Eye_A_Literature_Based_Review
https://pubmed.ncbi.nlm.nih.gov/21726687/
https://pubmed.ncbi.nlm.nih.gov/21726687/
https://pubmed.ncbi.nlm.nih.gov/21726687/
https://www.proquest.com/openview/cfa3d3eb48de0ac2926abd4b6116cec5/1?pq-origsite=gscholar&cbl=4445993
https://www.proquest.com/openview/cfa3d3eb48de0ac2926abd4b6116cec5/1?pq-origsite=gscholar&cbl=4445993
https://www.proquest.com/openview/cfa3d3eb48de0ac2926abd4b6116cec5/1?pq-origsite=gscholar&cbl=4445993
https://www.proquest.com/openview/cfa3d3eb48de0ac2926abd4b6116cec5/1?pq-origsite=gscholar&cbl=4445993
https://pubmed.ncbi.nlm.nih.gov/38332076/
https://pubmed.ncbi.nlm.nih.gov/38332076/
https://pubmed.ncbi.nlm.nih.gov/38332076/
https://pubmed.ncbi.nlm.nih.gov/36372587/
https://pubmed.ncbi.nlm.nih.gov/36372587/
https://pubmed.ncbi.nlm.nih.gov/36372587/
https://www.jocpd.com/articles/10.22514/jocpd.2024.014
https://www.jocpd.com/articles/10.22514/jocpd.2024.014
https://pubmed.ncbi.nlm.nih.gov/34164754/
https://pubmed.ncbi.nlm.nih.gov/34164754/
https://pubmed.ncbi.nlm.nih.gov/34164754/
https://pubmed.ncbi.nlm.nih.gov/34164754/
https://pubmed.ncbi.nlm.nih.gov/34164754/
https://pubmed.ncbi.nlm.nih.gov/20884936/
https://pubmed.ncbi.nlm.nih.gov/20884936/
https://pubmed.ncbi.nlm.nih.gov/20884936/
https://pubmed.ncbi.nlm.nih.gov/37238169/
https://pubmed.ncbi.nlm.nih.gov/37238169/
https://pubmed.ncbi.nlm.nih.gov/37238169/
https://pubmed.ncbi.nlm.nih.gov/20021243/
https://pubmed.ncbi.nlm.nih.gov/20021243/
https://pubmed.ncbi.nlm.nih.gov/20021243/
https://www.oraljournal.com/archives/2017.v3.i2.C.176/the-role-of-cone-beam-computed-tomography-in-imaging-guided-implantology-a-case-report-of-imaging-guided-placement-of-single-tooth-dental-implant
https://www.oraljournal.com/archives/2017.v3.i2.C.176/the-role-of-cone-beam-computed-tomography-in-imaging-guided-implantology-a-case-report-of-imaging-guided-placement-of-single-tooth-dental-implant
https://www.oraljournal.com/archives/2017.v3.i2.C.176/the-role-of-cone-beam-computed-tomography-in-imaging-guided-implantology-a-case-report-of-imaging-guided-placement-of-single-tooth-dental-implant
https://www.oraljournal.com/archives/2017.v3.i2.C.176/the-role-of-cone-beam-computed-tomography-in-imaging-guided-implantology-a-case-report-of-imaging-guided-placement-of-single-tooth-dental-implant
https://www.oraljournal.com/archives/2017.v3.i2.C.176/the-role-of-cone-beam-computed-tomography-in-imaging-guided-implantology-a-case-report-of-imaging-guided-placement-of-single-tooth-dental-implant
https://www.preprints.org/manuscript/202410.0741/v1
https://www.preprints.org/manuscript/202410.0741/v1
https://www.preprints.org/manuscript/202410.0741/v1
https://pubmed.ncbi.nlm.nih.gov/39001294/
https://pubmed.ncbi.nlm.nih.gov/39001294/
https://pubmed.ncbi.nlm.nih.gov/39001294/
https://www.nature.com/articles/sj.bdj.2019.44
https://www.nature.com/articles/sj.bdj.2019.44
https://www.nature.com/articles/sj.bdj.2019.44
https://pubmed.ncbi.nlm.nih.gov/38336018/
https://pubmed.ncbi.nlm.nih.gov/38336018/
https://pubmed.ncbi.nlm.nih.gov/38336018/
https://www.jcdr.net/articles/PDF/18799/67061_CE%5bRa1%5d_F%5bSK%5d_QC(KK_RDW_IS)_PF1(HB_OM)_redo(HB_OM)_PFA(OM)_PN(OM).pdf
https://www.jcdr.net/articles/PDF/18799/67061_CE%5bRa1%5d_F%5bSK%5d_QC(KK_RDW_IS)_PF1(HB_OM)_redo(HB_OM)_PFA(OM)_PN(OM).pdf
https://www.jcdr.net/articles/PDF/18799/67061_CE%5bRa1%5d_F%5bSK%5d_QC(KK_RDW_IS)_PF1(HB_OM)_redo(HB_OM)_PFA(OM)_PN(OM).pdf
https://www.jcdr.net/articles/PDF/18799/67061_CE%5bRa1%5d_F%5bSK%5d_QC(KK_RDW_IS)_PF1(HB_OM)_redo(HB_OM)_PFA(OM)_PN(OM).pdf


143

CBCT Technology, The Cornerstone of Prosthetically Guided Implant Planning

Citation: Georgiana Florentina Gheorghe and Oana Elena Amza. “CBCT Technology, The Cornerstone of Prosthetically Guided Implant Planning". Acta 
Scientific Medical Sciences 9.4 (2025): 133-143.

24.	 Fuglsig JM D C E S., et al. “The current role and future potential 
of digital diagnostic imaging in implant dentistry: a scoping 
review”. Clinical Oral Implants Research 35.8 (2024): 793-809.

25.	 Michelinakis G., et al. “A comprehensive review and update on 
the current state of computer-assisted rehabilitation in im-
plant dentistry”. Primary Dental Journal 13.1 (2024): 64-73.

26.	 Hussaini S., et al. “CBCT in dental implantology: A key tool for 
preventing peri-implantitis and enhancing patient outcomes”. 
Dentistry Journal 12.7 (2024): 196.

27.	 Mikic M., et al. “The Importance of Correlation between CBCT 
Analysis of Bone Density and Primary Stability When Choosing 
the Design of Dental Implants—Ex Vivo Study”. Tomography 
8.3 (2022): 1293-1306.

28.	 Haggerty C J. “Cone Beam CT Guided Dental Implant Treatment 
Planning, Surgery, and Temporary Prosthesis Placement”. Atlas 
of Operative Oral and Maxillofacial Surgery (2022): 91-127.

29.	 Saini R S., et al. “Impact of 3D imaging techniques and virtual 
patients on the accuracy of planning and surgical placement 
of dental implants: A systematic review”. Digital Health 10 
(2024): 20552076241253550.

30.	 Coachman C., et al. “Dental software classification and dento‐
facial interdisciplinary planning platform”. Journal of Esthetic 
and Restorative Dentistry 33.1 (2021): 99-106.

https://pubmed.ncbi.nlm.nih.gov/37990981/
https://pubmed.ncbi.nlm.nih.gov/37990981/
https://pubmed.ncbi.nlm.nih.gov/37990981/
https://pubmed.ncbi.nlm.nih.gov/38424692/
https://pubmed.ncbi.nlm.nih.gov/38424692/
https://pubmed.ncbi.nlm.nih.gov/38424692/
https://pubmed.ncbi.nlm.nih.gov/39056983/
https://pubmed.ncbi.nlm.nih.gov/39056983/
https://pubmed.ncbi.nlm.nih.gov/39056983/
https://pubmed.ncbi.nlm.nih.gov/35645393/
https://pubmed.ncbi.nlm.nih.gov/35645393/
https://pubmed.ncbi.nlm.nih.gov/35645393/
https://pubmed.ncbi.nlm.nih.gov/35645393/
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119683957.ch9
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119683957.ch9
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119683957.ch9
https://pubmed.ncbi.nlm.nih.gov/38726220/
https://pubmed.ncbi.nlm.nih.gov/38726220/
https://pubmed.ncbi.nlm.nih.gov/38726220/
https://pubmed.ncbi.nlm.nih.gov/38726220/
https://pubmed.ncbi.nlm.nih.gov/33470496/
https://pubmed.ncbi.nlm.nih.gov/33470496/
https://pubmed.ncbi.nlm.nih.gov/33470496/

	_GoBack

