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ABSTRACT
Implant dentistry has helped to extend function, provide excellent aesthetics, and improve quality of life. The success of any  treatment rendered depends on the accurate diagnosis and proper treatment planning based on the fundamental principles, The inception of CBCT into Implant dentistry, assessment of pathologies in or affecting the bones, 3D reconstructions of the bones or in the fabrication of a prosthetic components of the face and jaws in the complex maxillofacial reconstructions has led to a tremendous impact on the confidence of the dentist in the intricate procedures like sinus lifts, ridge augmentations, extractions, and implant placement . Cone beam CT (CBCT) is a relatively new imaging modality, which is now widely available to dentists for examining hard tissues in the dental and maxillofacial regions.
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INTRODUCTION
Trust is a cornerstone of the patient–physician relationships. Unforeseen complications in the health care system could jeopardize patients’ trust in their physicians.1-5
Implant dentistry has helped to extend function, provide excellent aesthetics, and improve quality of life.6. Dental implants have become an additional tool in the armamentarium of treatment options to offer the patient for the replacement of a missing tooth or teeth. It is considered as a reliable treatment option to replace missing teeth both for esthetics and function. Earlier in 70s and 80s implants were placed in healed alveolar ridges. It was in the 90s that implant placement started in fresh extraction sockets or in partially healed alveolar ridges predominantly for implants in the esthetic zone.7
It was initially recommended that a dental implant should be surgically placed in the planned surgical site only after a period of months of healing of the alveolar socket after tooth extraction, so adequate remodeling and healing of the alveolar bone would occur in order to optimize osseointegration of the implant. Not so long time thereafter, the immediate implant placement (IIP) protocol was proposed.8-10  The placement of dental implants at the time of tooth extraction (immediate implantation) was introduced in 1989 by Lazzara and is now widely used.11,12 IIP has several advantages in comparison to the initial protocol, such as reduction in treatment time, decrease in the number of surgical sessions, decrease of the alveolar bone post-extraction resorption, positive psychological impact on the patient, and possible ability to place the implant in an ideal axial position in relation to the tooth that once occupied the socket  However, the approach may decrease the chance of primary stability of the implant, due to the reduced amount of bone, as the alveolar socket is empty.9
Primary stability is considered a key factor for the success of dental implant treatment and this is particularly relevant when an implant is placed immediately following tooth extraction.10 A success rate of about 98% after 1 year, this procedure is highly effective.  However immediate implant placement poses a risk of bone tissue loss and reduction in bone crest size.11-16
Hansson et al. in 1983 and Ericsson in 2000 have found out that the decreased surgical trauma of immediate placement type will decrease the risk of bone necrosis and permit bone remodeling process to occur, that is, the healing period is rapid and allows the woven bone to be transformed into lamellar bone.17
An implant insertion into an edentulous ridge requires meticulous comprehensive multiphase treatment planning and accurate execution of the treatment plan is based on the various diagnostic aids which include medical and dental history, thorough clinical evaluation, study models and radiographic examination. Dental Implant therapy has become an integral part of daily practice due to its high success rate but surgical mishaps, complications and damage of vital anatomical structures do occur. If proper diagnosis and treatment planning is done then implant surgeries can proceed uneventfully and can fulfill both the functional and aesthetic demands after osseointegration.18
Implant by definition “means any object or material, such as an alloplastic substance or other tissue, which is partial or completely inserted into the body for therapeutic, diagnostic, prosthetic, or experimental purpose.” Radiography has evolved from a traditional intraoral periapical (IOPA) technique to more sophisticated methods like orthopantomography, computerized tomography and cone-beam tomography. Among all these IOPAR and OPG are two-dimensional images. The two-dimensional panoramic radiograph imaging is not accurate, and the distorted image can lead to incorrect diagnosis resulting in wrong treatment. The advanced images produced by the three-dimensional (3D) cone- beam computed tomography (CBCT) scan gives the clinician exact details of the hard and soft tissue structures necessary for proper diagnosis and accurate treatment planning7
The rapid advancement of medical imaging equipment, coupled with the swift progress of 3D printing technology and surgical simulation planning software, has propelled dental implantology towards heightened safety and precision. The digital-assisted implant system involves preoperative design of the three-dimensional implant position using implant planning software in con junction with imaging data.19-21 
Cone beam CT (CBCT) has been available to dentists since the late 1990s.22Cone beam computed tomography (CBCT) has become an established imaging modality in many fields of dentistry, including implantology. CBCT is often considered an adjunctive diagnostic imaging technique, employed when traditional 2-dimensional radiographic modalities and clinical examination do not provide sufficient diagnostic information.23The most important factor in preventing complications and providing long-term success of implants is the proper presurgical determination of the amount of available bone and selection of the correct implant length and width.24
 CBCT is a valuable imaging technique as it allows accurate diagnosis and treatment with dental implants using three-dimensional images without the financial burden and radiation exposure when compared to computed tomography (CT) scans. Its limitation is that it does not provide a detailed depiction of soft tissue conditions.25
Computed Tomography (CT) was developed by Sir Godfrey Hounsfield five decades ago and also received a Nobel Prize along with A.M. Cormack for his achievement and gave his name to the measure of radio density known as Hounsfield Unit (HU) universally used in CT applications.  CBCT was first introduced to dentistry in 1988 and was first adapted for potential clinical use in 1982 at the Mayo Clinic Biodynamics Research Laboratory. Its  initial applications was in angiography, exploration of CBCT technologies for use in radiation therapy guidance began in 1992, followed by integration of the first CBCT imaging system into the gantry of a linear accelerator in 1999. CBCT scanners for the oral and maxillofacial (OMF) region were pioneered in the late 1990s independently by Arai et al., in Japan and Mozzo et al., in Italy. The cone-shaped beam rotates 360° around the patient and is capable of producing hundreds of 2D images of a defined anatomical volume which are reconstructed into a voxel (digital) volume for visualization and analysis using a variation of the algorithm developed by Feldkamp in 1994.26
 The lack of a third dimension and orthogonal sectional images was met with the integration of CT (computed tomography) in the early 1990s. The introduction of CBCT imaging to surgical implant treatment planning has allowed clinicians to make measurements in dimensions not previously available. Advantage of CBCT technology is the ability to plan implant therapy virtually, with the use of specifically designed 3D software.27
Indications of CBCT in Prosthodontics.
CBCT has greater application in Prosthodontics viz. Implant prosthodontics, Temporomandibular joint (TMJ) imaging, Maxillofacial prosthodontics, Craniofacial and airway analysis and Comprehensive treatment planning in over denture patients.
CBCT Application in Implantology    
 Implant placement and loading protocols are changing. Immediate implantation has provided the opportunity to achieve better and faster functional results. The placement of implant immediately not only prevents the collapse of the socket by reducing the crestal bone loss, but also enhances the soft tissue esthetics. Implant-supported restoration of the maxillary anterior segment that is biologically, functionally, and esthetically acceptable. One of the cardinal rules in implantology is that the implant placement surgery should be prosthetically driven. Implants should be planned keeping the final results in mind before beginning with the surgery and thus the final prosthetic structure is considered as the starting point in planning the treatment from both functional as well as aesthetic point of view. 
The timeline of implant placement includes four types; was Modified BY Chen and Buser.
Type I, immediate implants, placed directly after tooth extraction; • 
Type II, or early implants, withs of tissue healing, placed4–8weeksaftertooth extraction; • 
Type III, or early implants, with partial bone healing, placed 12–16 weeks after tooth extraction; 
Type IV, or delayed implants, with soft and hard tissue healing, placed 4 months after tooth extraction.28-40
Diagnosis and proper investigations are the key factors for successful treatment outcome. The investigations to be done includes intra oral periapical radiographs, orthopantomography and cone-beam computerized tomography. Adequate assessment of the proposed site for implant placement should be done for the protection of the critical structures like the maxillary sinuses, incisive canal, mandibular canal and mental foramen as well as to characterize the alveolar bone morphology. For a successful treatment outcome, Certain guideline are to be followed:
(1) the patient should not have any contraindications to treatment, such as systemic diseases (e.g. diabetes), and he should not be consuming any prescription medications or recreational drugs; 
(2) the buccal and lingual plate of the extraction socket must be present; 
(3) the teeth adjacent to the extraction socket must be free of overhanging or insufficient restoration margins; 
(4) the patient most preferably should not use nicotine; and 
(5) the interradicular septum should be wide and intact following the tooth extraction.
Indications and Contraindications for immediate implant.    
Block and Kent, 1991 summarized:  the indications as
(1) traumatic loss of teeth with a small amount of bone loss, 
(2) tooth lost because of gross decay without purulent exudates or cellulites, 
(3) inability to complete endodontic therapy,
(4) presence of severe periodontal bone loss without purulent exudates
(5) adequate soft tissue health to obtain primary wound closure.
The contraindications are: 
(1) presence of purulent exudates at the time of extraction,
(2) adjacent soft tissue cellulites and granulation tissue, 
(3) lack of an adequate bone apical to the socket, 
(4) adverse location of the mandibular neurovascular bundle, maxillary sinus and nasal cavity, 
(5) poor anatomical configuration of remaining bone
Indications for Early Implant Placement: 
performed either 4–8 weeks or 12–16 weeks post-extraction:
Partial bone healing and complete soft tissue maturation, facilitating optimal esthetic out comes and simplifying the surgical procedure. Osseointegration is enhanced by the establishment of primary stability, a critical determinant of implant success. Unlike immediate implants, early implants can be successfully placed at sites with compromised facial bone walls, utilizing guided bone regeneration techniques to augment esthetics. The presence of partial bone healing and newly formed keratinized mucosa reduces the risk of mucogingival complications, particularly in areas with thin or deficient buccal bone.41 - 43
Indications for Delayed Implant Placement.      
Occurring more than four months post-extraction, presents distinct advantages despite necessitating a longer treatment timeline and potentially multiple surgical interventions. This extended healing period allows for substantial alveolar ridge remodeling, resulting in predictable primary stability and facilitating optimal three-dimensional implant positioning and simplified surgical bed preparation. Optimal dental implant treatment necessitates a comprehensive assessment of patient-specific factors, including anatomical limitations, age, medical history, and compliance with post-operative care.44,45
Digital technologies in implant dentistry have made implant treatment more predictable with an easier workflow, resulting in a decreased treatment time and less morbidity. Immediate implant placement is widely used in dentistry nowadays. Previously, immediate implant placement was limited to the aesthetic zone, especially the anterior maxilla.46, 47
    An advanced approach, immediate implant placement with provisionalization (IIPP), further enhances esthetic and functional outcomes by placing a provisional restoration at the time of implant placement, which helps in maintaining gingival architecture and patient satisfaction during the healing phase. IIP and IIPP present varying degrees of surgical and restorative complexity, influenced by factors such as alveolar bone integrity, soft tissue biotype, implant stability, and prosthetic considerations. However, not all cases are suitable for IIP or IIPP due to varying levels of surgical and restorative challenges.47,48, 49,50,51      
The esthetic zone is very important during treatment planning. The important things to be taken into consideration are: Scallop of periodontium, crestal bone level, smile line, morphology of gingival tissues, proposed inter implant distance, existing occlusal contact relation, and interproximal bone level.47,39
Cone beam computed tomography (CBCT) has become an established imaging modality in many fields of dentistry, including implantology. Several literatures published show that the value of CBCT in the diverse stages of implant therapy, in addition to reports, scoping reviews, and systematic reviews evaluating the use of CBCT with relation to dental implantology. Compared to traditional 2D imaging, CBCT provides additional information, as the region of interest is shown as a multiplanar reconstruction56,.57 The use of CBCT scans for implant is indicated during the planning phase. CBCT  is advantageous in potential implant site assessment as it provides comprehensive anatomical details allowing accurate surgical planning and possible integration with guided surgical techniques.58,59  It gives accurate images of highly contrasted structures and is useful in bone analysis.52-55  CBCT scanners deliver a smaller radiation dose (2 to 5%) than medical scanners3; however, they can deliver up to 15 times more radiation per exposure than 2D imaging. CBCT more accurately predicts the size of the dental implant and the need for bone grafting60-.64
Cone-beam computed tomographic (CBCT) scans are now universally considered the gold standard for implant site assessment and treatment planning. Presurgical virtual planning with CBCT is a great tool for minimizing the risk of implant unsafe placement with regards to the anatomical conditions in the mandible. CBCT provide an accurate three-dimensional perception of the surrounding anatomic structures which is essential in planning IIP in a region with a high risk of unsafe placement such as the anterior mandibular region. CBCT eliminates the need for invasive techniques such as surgical flap elevation, resulting in minimally invasive surgeries with shorter operative times, less post-operative discomfort and faster recovery for the patient.65-73
Radiography is one of the most important methods to assess success or failure of Osseo integrated implants. Postoperative radiographs to monitor the reactions around implants are usually taken at intervals from the day of delivery of the prosthesis and continuing as long as felt necessary from a clinical point of view.74-79   The evaluation of trabecular bone density is an important factor for achieving good osseointegration and is a determinant to suggest that there is a strong implant–tissue interface, thus providing secondary stability. The implementation of CBCT is particularly advantageous for a wide array of dental procedures, like execution of intricate root canal therapies to the careful planning of orthodontic treatments. CBCT is also considered an ideal diagnostic tool after implant placement when neuro- vascular complications are suspected.
The advantage of computed tomographic scans is that they frequently show the continuity of the cortical plates, the quantity of residual bone in the mandible and maxilla, the relative positioning of nearby significant structures, and the shape of the soft tissues covering the osseous structures. Due to the ability to provide the best radiographic survey at a low dosage, panoramic radiography and CBCT are widely used as the standard radiographic examinations for the treatment planning of implant patient.80
Despite its advantages, CBCT has some limitations, including higher radiation exposure compared to two-dimensional scans and difficulties in accurately assessing soft tissue. Image artifacts, especially in the presence of metal restorations, can also be a challenge. However, the constant advancement of technology has mitigated many of these limitations, making CBCT increasingly efficient and safe. The findings of a study conducted by N Naga Madhuri using CBCT indicated and concluded that patients suffering from secondary osteoporosis may experience a moderately greater level of prolonged instability, accompanied by an elevated risk of complications, such as peri-implantitis, when compared to those with primary osteoporosis. Aastha Chopra et al did a study comparing the effect of OPG with CBCT and found out that Both digital OPG and CBCT are significant for the assessment of osseointegration in implants and hence, endow definite benefit for accurate assessment in terms of the success of the implant placement.81,82
The bone quantity and quality determine the prosthetic success outcome. A study done to evaluate the bone density for insertion of pterygoid implants in edentulous and dentulous participants with cone-beam computed tomography (CBCT). This was confirmed by Pradyumna Kumar Sahooa et al . CBCT is a recent investigative device which measures pterygoid area efficiently. CBCT is crucial in monitoring healing and assessing results, ensuring the correct position of the implant.83
An implant was defined as a failure when it was deemed necessary to remove the implant because of implant mobility as a consequence of loss of osseointegration. Success rate: calculated from the criteria of success as proposed by Albrektsson and colleagues in 1986.
A study done by Rusama Wipawin et al.. analyzed the clinical outcomes of immediate implant placement in the posterior region that had survived a minimum of 3 years. Overall, patient satisfaction was high despite some food retention. Immediate implant placement in a posterior tooth with conventional loading yielded a predictable result.84,85
With an accurate 3D depiction of oral structures along with lower radiation exposure CBCT has become a gold standard in the field of dentistry especially in oral and maxillofacial reconstructions and in image guided implantology.86
Implant survival is influenced by multiple factors, with implant type, restoration type, and gender playing key roles in failure outcomes. Implant failure is the total failure of the implant to fulfill its functional or esthetic purpose due to biological or mechanical reasons. Failures can be early or late, as described by Truhler: Early failures occur within a few weeks or months, and late failures arise in previously Osseo integrated implants. Misch and Wang in 2008 categorized implant complications into four categories: anatomy-related, procedure-related, treatment plan-related and others. Patient-specific risk assessment, particularly regarding medical conditions and smoking, planning, is vital for improving implant longevity and minimizing failure rate. Conditions such as cardiovascular diseases, osteoporosis, diabetes, and autoimmune diseases warrant careful assessment but do not automatically exclude patients from implant treatment. Osseointegration plays a vital role in implant stability and is regarded as essential for both implants loading and the long-term clinical success of endosseous dental implants. In the absence of intimate bone-to-implant connection, osseointegration fails to occur, and fibrous scar tissue occurs instead.  87 to 98 
Dental implants, which can immediately activate a foreign body reaction trigger the immunological system to suppress bone resorption and stimulate bone formation to isolate the implant resulting in osseointegration. Early implant failures as the result of unsuccessful osseointegration are often related to patient- related factors that cause an immune logical imbalance resulting in an over activation of the immune system. This has been frequently associated with impaired bone healing and reduced primary stability
According to reports, the risk factors for late failure include prosthesis overloading, peri implantitis, and incorrect prosthesis fit. Several factors are known to affect success of any implant system. These factors may be related to features locally, or systemically.
The various local and systemic factors include.: Bone quality and quantity, Implant shape, Implant surface macro-structure Implant micro-structure (roughness) Material biocompatibility. Systemic factors Diabetes Osteoporosis: Human Immunodeficiency Virus Cardiovascular Disease and Antihypertensive Medications Neurologic Disorders Hypothyroidism. Rheumatoid Arthritis Selective Serotonin Reuptake Inhibitors Proton Pump Inhibitors. Advanced imaging technologies like CBCT, combined with clinical expertise, can significantly mitigate the complications associated with implant placement and failures.99 -105
CONCLUSION:
The CBCT is more accurate in predicting implant length and width and the need for bone grafting procedures. CBCT is widely used in implant therapy, and dose optimization strategies are important to reduce the risks associated with radiation exposure. The possibility of safely placing immediate implants in the anterior mandible is significantly higher for bone-driven than in prosthetically driven position. Presurgical virtual planning with CBCT is a great tool for minimizing the risk of implant unsafe placement with regards to the anatomical conditions in the mandible. Implantology has transformed oral rehabilitation by offering long-lasting and aesthetic solutions to tooth loss. The advancement of implant techniques is linked to the evolution of imaging technologies, with CBCT being an essential tool in today's practice. However, it is crucial to respect the radiological protection principle based on ALARA concept and use 3D CBCT judicially as required and when clinically indicated.
Use of AI tools declaration: The authors declare they have not used Artificial Intelligence (AI) tools in the creation of this article.
REFERENCES
1. 1 Immediate implant placement planning in mandibular posterior region using cone beam computed tomography. Chaudhary., ETAL,. Int. J. Adv. Res. 6(9), 544-553
2. Immediate placement of endosseous implants into the extraction sockets., Ebenezer., etal. PMID: 26015721
3. CBCT inDental Implantology: A Key Tool for Preventing Peri-Implantitis and Enhancing Patient Outcomes., Hussaini., etal. Dent. J. 2024, 12, 196.
4. Low-dose CBCT protocols in implant dentistry: a systematic review., Kaaber., etal. OOOO., vol. 138 No. 3 September 2024.
5. CBCT- A Boon for Implant Dentistry., Rownaq Ali, Etal. Saudi J Oral Dent Res, Oct 2019; 4(10): 691-699.
6. Comparison of the stability of immediate dental implant placement in fresh molar extraction sockets in the maxilla and mandible: a controlled, prospective, non-randomized clinical trial., Witoonkitvanich. Etal., Int. J. Oral Maxillofac. Surg. 2025; 54: 365–373
7. Implant Placement in Anterior Aesthetic Region and Assessment using Cone-Beam Computed Tomography Scan Technology: A Case File. Pandey etal., International Journal of Medical Science and Current Research | July-August 2022 | Vol 5 | Issue 4.
8. Immediate implant placement in the posterior mandible: A cone beam computed tomography study., Bruno Ramos., DOI: 10.3290/.
9. Immediate implant placement in the anterior mandible: a cone beam computed tomography study., Kanewof.etal., BMC Oral Health (2024) 24:393.
10. Immediate implant placement in the premolar maxillary area: a cone-beam computed tomography study., Ali Najm etal. J Periodontal Implant Sci. 2025 Feb;55(1):72-84.,
11. Anatomic considerations for immediate implant placement in the mandibular molar region: a cross-sectional study using cone-beam computed tomography., J.Y. Ho,. Folia Morphol., 2022, Vol. 81, No. 3
12. CBCT data relevant in treatment planning for immediate maxillary molar implant placement.,  Deporter etal., J Adv Periodontol Implant Dent. 2021; 13(2): 49-55.
13. Immediate implant placement in the posterior mandibular region was assisted by dynamic real-time navigation: a retrospective study,  2024 Feb 9;24(1):208   Ningbo Geng
14. Clinical study of dynamic navigation-assisted immediate implant placement in posterior maxillary alveolar bone defects,.  DENG ETAL,. DOI: 10.1186/s12903-025-05976-6
15. Peri-implant tissue management after immediate implant placement using a customized healing abutment., Edwin. Etal., Journal of Esthetic and Restorative Dentistry, 31(6):533-541.
16. Classification of immediate implant placement (IIP) and immediate implant placement with provisionalization (IIPP) based on the scores of surgical and restorative difficulties., Chiun-Lin Steven Liu., Journal of Dental Sciences 20 (2025) 1843e1852
17. Immediate Placement of Endosseous Implants in Extraction Sites - A Case Report,. Rajesh etal,. doi.org/10.1016/S0970-2199(09)31006-1
18. Does the Immediate Dental Implant Placement into Fresh Extraction Sockets Decrease the Marginal Bone Lose?,. Nashar etal, doi.org/10.33696/dentistry.2.006. 
19. The Ways and Wherefores of Immediate Placement of Implants Into Fresh Extraction Sites: A Literature Review,.  Devorah Schwartz-Arad etal,.  doi.org/10.1902/jop.1997.68.10.915  
20. 20.Digital Workflow for Immediate Implant Placement and Chair side Provisionalization in the Esthetic Zone., Vincent J. J. Donke., Case Reports in Dentistry Volume 2022, Article ID 5114332.
21. Immediate implant placement in the posterior mandibular region was assisted by dynamic real-time navigation: a retrospective study.,  Geng etal,. Geng et al. BMC Oral Health (2024) 24:208.
22. Basic training requirements for the use of dental CBCT by dentists: a position paper prepared by the European Academy of DentoMaxilloFacial Radiology., Jacobs etal., dentomaxillofacial Radiology (2014) 43, 2013029.
23. Valuation of Ultra-Low-Dose CBCT Protocols to Investigate Vestibular Bone Defects in the Context of Immediate Implant Planning: An Ex Vivo Study on Cadaver Skulls Mats Wernfried Heinrich Bös., J. Clin. Med. 2025, 14, 4196
24. Is Cone-Beam Computed Tomography Always Necessary for Dental Implant Placement ? ., Deeb etal,. J Oral Maxillofac Surg 75:285-289, 2017.
25. CBCT data relevant in treatment planning for immediate mandibular molar implant placement., Dastgurdi., J Adv Periodontol Implant Dent. 2025;17(2):71-76.
26. Cone beam computed tomography in oral implants .,  Gupta etal., National Journal of Maxillofacial Surgery | Vol 4 | Issue 1 | Jan-Jun 2013.
27. CBCT in Implant Dentistry: Precision, Safety, and Predictability.,Gurlal Singh., doi.org/10.21761/jms.v7i02.13.
28. Radiographic Evaluation in Implant Patients: A Review., Salian etal., . Cureus 16(2): e54783. DOI 10.7759/cureus.54783 . 
29. CBCT in Dental Implantology: A Key Tool for Preventing Peri-Implantitis and Enhancing Patient Outcomes .,  Hussain etal., Dent. J. 2024, 12, 196.
30. The Impact of Surgical Timing on The Success of Dental Implant Placement: A Literature Review., Bouguezzi etal,. Journal of Clinical Research and Clinical Trials 2025 Volume 4, Issue 2.
31. Comparative evaluation of immediately loaded implants in both immediate and delayed implant placement with cone‑beam computed tomography analysis ., Muthaiyan etal.,  Journal of Indian Society of Periodontology - Volume 29, Issue 1, January-February 2025.
32. Effectiveness of Immediate Implants in Patients with Periodontal Lesions ., Margaryanetal.,  Int Dent Jour (IGJ) 2025 | Volume 4 | Issue 1
33. Influencing factors and survival rates in immediate vs. delayed dental implant placement: a six-year retrospective analysis., Yanfei Cheng etal., Front. Dent. Med. 6:1563641.
34. Immediate implant placement in molar extraction sites,. Meijer, etal., International Journal of Implant Dentistry (2020) 6:3.
35. Optimizing Implant Placement Timing and Loading Protocols for Successful Functional and Esthetic Outcomes: A Narrative Literature Review., Rafail Peitsinis etal., J. Clin. Med. 2025,14,1442.
36. Immediate Implant Placement in Fresh Extraction Socket With Xenograft and Platelet Rich Fibrin–A Case Report. Bhowal etal., Journal of Research in Medical and Dental Science 2020, Volume 8, Issue 6, Page No: 163-169.
37. A Systematic Review on Immediate Implant Placement in Intact Versus Non-Intact Alveolar Sockets., Axelle Ickroth etal,., J. Clin. Med. 2025, 14, 2462.
38. Complete-arch implant-supported dental rehabilitations assisted by navigated surgery: a satisfaction study., J. Douley etal., J Oral Med Oral Surg 2025;31:18. 
39. A Retrospective Study Using a Novel Body-Shift Implant Design with a Novel Alloplastic Particulate Grafting Material in Immediate Extraction Sockets., DominicB.O’ Hooley etal., European Journal of Dentistry Vol. 19 No. 3/2025.
40. Clinical outcomes of 3–5 years follow-up of immediate implant placement in posterior teeth: a prospective study,. Wipawin etal,. BMC Oral Health 22 2 12
41. Efectiveness of immediate implant placement into defective sockets in the esthetic zone: A systematic review and meta-analysis Rui Chen etal,. The journal of prosthetic dentistry., Volume 133 Issue 2
42. Immediate implant placement into fresh extraction sockets versus delayed implants into healed sockets: A systematic review and meta-analysis,. C C Mello etal., doi: 10.1016/j.ijom.2017.03.016.
43. Immediate implants in fresh extraction sockets: A Review,.  Nitin Sethi etal., DOI: 10.18231/2457-0087.2017.0004.
44. A Systematic Review on Immediate Implant Placement in Intact Versus Non-Intact Alveolar Sockets.,  Axelle Ickrot,. J. Clin. Med. 2025, 14, 2462.
45. Comparing clinical outcomes of immediate implant placement with early implant placement in healthy adult patients requiring single-tooth replacement in the aesthetic zone: a systematic review and meta-analysis of randomized controlled trials., Asghar etal., Evidence-Based Dentistry volume 24, page93 (2023.
46. Immediate implant placement in periodontally infected sites- A systematic review and meta-analysis.  Kaul etal. Journal of the International Academy of Periodontology 2021 23/2: 115–137.
47. Classification of immediate implant placement (IIP) and immediate implant placement with provisionalization (IIPP) based on the scores of surgical and restorative difficulties., Chiun-Lin Steven Liu., etal.  Journal of Dental Sciences 20 (2025) 1843e1852.
48. Immediate implants following tooth extraction. A systematic review ., Jordi Ortega-Martínez etal., Med Oral Patol Oral Cir Bucal. 2012 Mar 1;17 (2):e251-61.
49. Selection criteria for immediate implant placement and immediate loading for single tooth replacement in the maxillary esthetic zone: A systematic review and meta-analysis., Adam Hamilton,.  Clin Oral Impl Res. 2023;34(Suppl. 26):304–348.
50. A literature review on immediate implant placement .,  Budhiraja.etal.,IP Annals of Prosthodontics and Restorative Dentistry 2021;7(2):68–71
51. Immediate implant placement in molar extraction sockets: a systematic review and meta-analysis ., Ragucci etal., International Journal of Implant Dentistry (2020) 6:40.
52. Survival Rate of Immediate Implants in Periodontally Compromised Patients: A Systematic Review ,.  Ganapathyetal,. J Pharm Bioall Sci 2024;16:S1038-42.
53. Immediate Implant Placement: Current Concepts., Dhami etal., J Nepal Soc Perio Oral Implantol. 2019;3(5):18-24.
54. Immediate implant placement in compromised sockets: A systematic review and meta-analysis.,  Amid etal., doi.org/10.1016/j.prosdent.2021.09.025
55. Immediate Implant Placement: A Review., Kaur et al., IOSR Journal of Dental and Medical Science ,. Volume 16, Issue 5 Ver. IV (May. 2017), PP 90-95
56. Comparison of clinical outcomes of immediate versus delayed placement of dental implants: A systematic review and meta-analysis., doi: 10.1111/clr.13892. Epub 2022 Jan 28
57. Low-dose CBCT protocols in implant dentistry: a systematic review., Kaaber, etAL., OOOO , Vol. 138 No. 3 September 2024.
58. 58 Review of the radiographic modalities used during dental implant therapy - A narrative., Beshtawi etal., SADJ Vol. 76 No. 2
59. Radiographic Evaluation of Bone and Mucosa Using Low-dose CBCT with Radiopaque X-resin Stent versus CT and Ridge Mapping: A Validity Study., Rezallah1., J Int Oral Health 2020;12:586-93.
60. Immediate implant placement in periodontally infected sites- A systematic review and meta-analysis. Kaur etal., Journal of the International Academy of Periodontology 2021 23/2: 115–137.
61. A short-term clinical evaluation of immediate implant placement in periodontitis patients., Guojiang  etal.,   DOI 10.3389/fcimb.2025.1555964
62. Implants placed in immediate function in periodontally compromised sites: A five-year retrospective and one-year prospective study., Malo etal., doi.org/10.1016/S0022-3913.
63. CBCT assessment of alveolar bone wall morphology and its correlation with tooth angulation in the anterior mandible: a new classification for immediate implant placement., Affend etal,. Periodontal Implant Sci. 2023 Dec;53(6):453-466
64. Comparative evaluation of bone density after implant placement using cone‑beam CT analysis in augmented versus non‑augmented., Kulkarni etal., Natl J Maxillofac Surg 2024;15:448‑53.
65. Immediate implants in extraction sockets with periapical lesions: an illustrated review., Novaes Jr  etal.,  . J Osseointegr 2013;5(3):45-52.
66. Immediate Implant Placement with Immediate Restorations after Dental Avulsions Due to Endotracheal Intubation in a Patient with Severe Chronic Periodontal Disease  Perez etal,. Diagnostics 2024, 14, 966 Diagnostics 2 of 6 2024, 14, 
67. ASystematic Review on Immediate Implant Placement in Intact Versus Non-Intact Alveolar Sockets., Ickroth etal., J. Clin. Med. 2025, 14, 2462..
68. Complete-arch implant-supported dental rehabilitations assisted by navigated surgery: a satisfaction study. Douley etal.,   J Oral Med Oral Surg 2025;31:18.
69. Immediate implant placement in the anterior mandible: a cone beam computed tomography study., Kanewof etal., BMC Oral Health (2024) 24:393
70. Classification of Sagittal Root Position in Relation to the Anterior Maxillary Osseous Housing for Immediate Implant Placement: A Cone Beam Computed Tomography Study., Kan etal,.  The International Journal of Oral & Maxillofacial Implants.,  Volume 26, Number 4, 2011.
71. Pre‑implant evaluation of quantity and quality of mandibular bone in male diabetes mellitus patients using cone‑beam computed tomography: A case–control study., Kammari etal., J Oral Maxillofac Radiol 2022;10:19-28
72. Artificial Intelligence-Enabled CBCT Analysis: A Game-Changer for Dental Implant Optimization.,  Kothari etal., 
73. Importance of CBCT in Implantology in the Pre - and Post-Surgical Phase., Ferreira etal,. 10.20944/preprints202410.0741.v1
74. Radiographic Evaluation in Implant Patients: A Review.,  Shrishti etal,. Cureus 16(2):
75. CBCT based Radiographic Assessment of Implant Stability at Different Post-Operative Timings as Seen in Patients with Primary and Secondary Osteoporosis: A Clinical (Original Research) Study., Madhuri etal,. JCHR (2025) 15(6), 488-495  
76. Three-dimensional radiographic assessment of bone changes around posterior dental implants at native bone site in Gansu Province, Northwest of China: A retrospective cohort study., Hanan Al-fakeh etal,. J Stomatol Oral Maxillofac Surg 123 (2022).
77. Radiographic assessment of the peri- implant site,. Philipp Sahrmann,. Periodontology 2000. 2024;95:70–86.
78. Radiographic Evaluation of Implant Stability and Osseointegration in Adult Orthodontic Patients,. Sajjad Rostamzadeh etal,.  GMJ.2025;14.
79. Evaluation of Osseointegration in Implants using Digital Orthopantomogram and Cone Beam Computed Tomography., Chopra etal., The Journal of Contemporary Dental Practice, November 2016;17(11):953-957.
80. Comparative evaluation of bone density after implant placement using cone‑beam CT analysis in augmented versus non‑augmented., Kulkarni etal., Natl J Maxillofac Surg 2024;15:448‑53.
81. Cone beam imaging – an imperative arm in implant planning., Sindh ETAL., IP International Journal of Maxillofacial Imaging 2020;6(3):49–52.
82. The role of CBCT in implant dentistry: uses, benefits and limitations., Zahra Haiderali etal,.  British dental journal | volume 228 NO. 7 | ApriL 10 2020
83. A cone-beam computed tomography evaluation of bone density for insertion of pterygoid implants in dentulous and edentulous patients., Kumar Sahoo etal., Tzu Chi Medical Journal 2022; 34(1): 82-87
84. Immediate implant placement in molar extraction sites: a 1-year prospective case series pilot study., Meijer etal., International Journal of Implant Dentistry (2020) 6:3.
85. Clinical outcomes of 3–5 years follow-up of immediate implant placement in posterior teeth: a prospective study., Wipawin etal., BMC Oral Health 22 2 12
86. CBCT- A Boon for Implant Dentistry., Rownaq Ali etal,. Saudi J Oral Dent Res, Oct 2019; 4(10): 691-699
87. Dental implant prevalence and durability: A concise review of factors influencing success and failure. Takefuji ETAL. Biomaterials and Biosystems 17 (2025) 
88. Factors Affecting Dental Implant Failure: A Retrospective Analysis. AlRowis., ETAL. Healthcare 2025, 13, 1356
89. Prevalence of Dental Implant Positioning Errors: ARadiographic Analysis. Alaqeely ETAL., J. Clin. Med. 2025, 14, 3221
90. Factors affecting the prognosis of dental implants; A SYSTEMATIC REVIEW. Odeh., ETAL. Annals of Dental Specialty Vol. 12; Issue 2. Apr – Jun 2024 
91. A Multicenter Study of Factors Related to Early Implant Failures—Part 2: Patient Factors., Wåhlberg ETAL., Clinical Implant Dentistry and Related Research, 2025; 27: e70081.
92. Factors influencing the survival of dental implants- A review Jahanara et al. / IP Annals of Prosthodontics and Restorative Dentistry 2020;6(2):60–6
93. Osseointegration in dental implants.  Raghavan., ETAL. Int J Res Med Sci. 2025 Sep;13(9):3915-3920.
94. Factors affecting the early failure of implants placed in a dental practice with a specialization in implantology– a retrospective study. Krisam,. Etal.,. BMC Oral Health (2019) 19:208.
95. Etiology of dental implant complication and failure—an overview. Gupta .,ETAL. AIMS Bioengineering, 10(2): 141–152.
96. Evaluation of the Determinants of Dental Implant., Tehrani  etal,. Front Dent. 2025:22:20.
97. Analysis of Risk Factors Related to Early Implant Failures in Patients Attending a Private Practice Setting: ARetrospective Study.   Guarnieri  etal,.  J. Clin. Med. 2025,.
98. Dental Implant Failures and its Management., Rana etal,. IJRAR August 2024, Volume 11, Issue 3.
99. Complications and their Management in Implantology., Vaidya eyal., International Journal of Prosthodontics and Restorative Dentistry, October-December 2012;2(4):150-155.
100. Dental implant failure and retrieval techniques; a scoping review.,. Shenoy etal., DOI 10.3389/froh.2025.1667808
101. Failures in implants., Prashanti E ., Indian Journal of Dental Research, 22(3), 2011
102. A Second Chance: Managing Late Implant Failure from Peri-Implantitis with Computer-Guided Bone Regeneration—A Clinical Case Report., Tallarico etal., Reports 2025, 8, 118.
103. Implant Failures: Part 1., Rupapara etal., Review Dent Clin North Am 2026 Jan;70(1):173-189.
104. Multidisciplinary management of implant failure: A case report., Samadi etal., Clin Case Rep. 2024;12:e9269.
105. The Etiology and Management of Dental Implant Failure: A Review.  Kochar etal ,. DOI: 10.7759/cureus.30455



















	[image: C:\Users\HP\Desktop\BJMHR 011.png]BJMHR is 
· Peer reviewed
· Monthly
· Rapid publication 
· Submit your next manuscript at
editor@bjmhr.com



	Please cite this article as: Joseph B., A 3D Blue Print For A Flawless Smile – A Review. British Journal of Medical and Health Research 2026.



www.bjmhr.com	2
image1.png




image2.png




