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The ITI Mission is …


“… to serve the dental profession by providing a growing global network for life-long learning in implant dentistry through comprehensive quality education and innovative research to the benefit of the patient.”









Preface


It has been ten years since the publication of the first volume of the Treatment Guide series that addressed single-tooth replacements in the esthetic zone. Today, a decade later, many more practitioners are routinely involved in providing patients with implant therapy, and the field has seen many advances.


Progress and developments in implant design, surgical techniques, and materials, abutment design and restorative materials, as well as patient evaluation add up to make this a timely moment to revisit single-tooth replacements in the esthetic zone. From the first consultation to follow-up and maintenance, volume 10 focuses on the treatment modalities and materials that implant dentistry has to offer today.


The Consensus Statements and clinical recommendations from the 5th ITI Consensus Conference are the starting point of this volume. They are followed by a detailed protocol for evaluation and treatment planning and execution for patients with esthetic needs who require single-tooth replacement with a dental implant.


Fourteen complex clinical case presentations form the core of this volume with step-by-step descriptions of procedures for achieving stable long-term esthetic outcomes. The aim is to support clinicians in their decision-making processes and in preventing complications.
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	Introduction







	


	W. Martin, V. Chappuis











The history of successful dental implant treatment has led to its large-scale use in today’s clinical practice, providing patients with solutions for the treatment of all forms of edentulism. Clinicians and patients alike benefit from the possibility to use these implants to retain prostheses in a variety of situations, ranging from anterior to posterior tooth replacement to fully edentulous situations. Several authors have reported long-term survival rates of > 90%, leading to a higher acceptance of the dental implant as a primary option for tooth replacement (Adell and coworkers 1990; Lindquist and coworkers 1996; Wennström and coworkers 2005; Buser and coworkers 2012; Chappuis and coworkers 2013a). Of critical note, implant survival does not necessarily correlate with successful esthetic rehabilitation, since success criteria have varied over time. For esthetically sensitive areas, success criteria must include measurements of the peri-implant mucosa as well as the restoration and its relationship to the surrounding dentition (Belser and coworkers 2004; Smith and Zarb 1989).


Patients with failing or missing teeth in the esthetic zone present with their own set of clinical challenges for the clinician to achieve a natural-looking outcome. Any esthetic rehabilitation has to be predictable, which requires a reproducible and stable outcome in the short and long term. The ability to achieve this depends on the interaction between clinicians and technicians (experience) as well as biologic (anatomic factors, host response), surgical (procedures, materials, techniques), implant (dimensions, compositions, surface characteristics, designs), and prosthetic factors (techniques and materials).


The ITI has recognized the challenge of treating patients with esthetic needs and focused attention on them in its numerous publications (SAC Classification, ITI Treatment Guides) and the Proceedings of the 1st through 5th ITI Consensus Conferences over the past sixteen years. The SAC Classification provides information on the degree of restorative and surgical difficulty in the treatment of patients with dental implants and incorporates the use of the Esthetic Risk Assessment (ERA) in determining the risks to achieving an esthetic outcome based upon clinical factors associated with individualized treatment situations. Several ITI Treatment Guides have described the influence of treatment protocols on esthetic outcomes, beginning with Volume 1, Implant Therapy in the Esthetic Zone: Single-tooth Replacements and continuing with volumes 2 through 8. The Proceedings of the (1st to 5th) Consensus Conferences with its consensus statements and clinical recommendations have focused on the treatment of patients with high esthetic needs through treatment guidelines focusing on patient evaluation and treatment, timing of implant placement, loading protocols, and complications related to restorative materials.


In 2007, the ITI published the first volume of the ITI Treatment Guide series, focusing on single-tooth replacement in the esthetic zone. Since then there have been many advances in patient evaluation, implant design, surgical techniques and materials, abutment design and restorative materials, necessitating a revisit to this timely topic.


This volume of the ITI Treatment Guide series begins with the most recent consensus statements and clinical recommendations of the 5th ITI Consensus Conference, followed by a detailed protocol for evaluation and treatment planning for patients with esthetic needs requiring single-tooth replacement with a dental implant and restoration. The ERA table will be reviewed, and an updated version will be presented that is in line with current evaluation procedures and techniques incorporating digital technology.


Implant therapy performed in the esthetic zone requires careful attention to surgical procedures and materials utilized to regain lost tissue support for placing implants in ideal three-dimensional positions based upon the restorative plan. Implant materials, bone grafts, bone substitutes, biologics, and membranes will be presented and indications and techniques for their use outlined. Various surgical situations commonly encountered in the esthetic zone will be presented and treatment recommendations provided.


Prosthetic treatment in the esthetic zone requires advanced knowledge of clinical techniques and materials that can contribute to creating predictable and long-term esthetic outcomes. This volume will highlight the clinical management of the proposed implant site before and after implant placement through the use of interim prostheses, laboratory communication, abutment design, restorative material selection, and prosthesis delivery.


A unique characteristic of all ITI Treatment Guides has been the incorporation of clinical case presentations contributed by clinicians from all over the world that embrace the ITI’s philosophy of an evidence-based approach to treatment and treatment planning. This volume will present several clinical cases highlighting various approaches, both surgical and restorative, in the treatment of patients requiring single teeth to be replaced with a dental implant. In addition, causes and case management approaches related to esthetic implant complications will be reviewed, highlighting surgical and prosthetic options to recover from compromised outcomes.


Our goal with this Treatment Guide has been to present a comprehensive, evidence-based approach to assist practitioners in the successful treatment of their patients who desire esthetic outcomes, from the initial consultation to follow-up.
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	Consensus Statements:
Statements and Recommendations Obtained from the 5th ITI Consensus Conference







	


	V. Chappuis, W. Martin
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	Contemporary Surgical and Radiographic Techniques in Implant Dentistry








International Journal of Oral and Maxillofacial Implants 2014, Vol. 29 (Supplement): Contemporary Surgical and Radiographic Techniques in Implant Dentistry (Michael M. Bornstein and coworkers 2014)


Introductory remarks


Successful dental implant rehabilitation requires accurate preoperative planning of the surgical intervention based on prosthodontic considerations and validated treatment methods. The introduction and widespread use of cross-sectional imaging in implant dentistry using cone-beam computed tomography (CBCT) over the last decade has enabled clinicians to diagnose and evaluate the jaws in three dimensions before and after insertion of dental implants, thus replacing computed tomography (CT) as the standard of care. Furthermore, computer-guided implant surgery uses data from cross-sectional imaging derived from CBCT scans on a routine basis. Considering rapid changes in science and clinical practice, two systematic reviews in this group, by Bornstein and coworkers (2014 a) and Tahmaseb and coworkers (2014), have centered their focus questions on these topics.


There are two possible surgical interventions for the treatment of the narrow edentulous ridge. The use of narrow-diameter implants has been suggested to avoid augmentation procedures and thus decrease patient morbidity. Nevertheless, this has not been validated in a systematic review of the literature to date. Horizontal augmentation procedures are widely used to increase the bone available for subsequent implant placement. However, knowledge on the efficacy and long-term outcomes of this procedure in the anterior maxilla is still limited. Therefore, the systematic reviews prepared by Klein and coworkers (2014) and by Kuchler and von Arx (2014) evaluated the existing data for these two rather different treatment approaches.


Cone-beam computed tomography (CBCT) in implant dentistry


Consensus statements


With respect to CBCT imaging in dental implant therapy and respective use guidelines, specific indications and contraindications for use, and the associated relative radiation does risk, the following statements can be made:


•Current clinical practice guidelines for CBCT use in implant dentistry provide recommendations that are consensus-based or derived from non-standardized methodological approaches.


•Published indication for CBCT use in implant dentistry vary from preoperative analysis to postoperative evaluation, including complications. However, a clinically significant benefit for CBCT imaging over conventional two-dimensional methods resulting in treatment plan alteration, improved implant success, survival rates, and reduced complications has not been reported to date.


•CBCT imaging exhibits a significantly lower radiation does risk than conventional CT, but higher than that of two-dimension radiographic imaging. Different CBCT devices deliver a wide range of radiation doses. Substantial dose reduction can be achieved by using appropriate exposure parameters and reducing the field of view (FOV) to the actual region of interest (ROI).


Treatment guidelines


•The clinician performing or interpreting CBCT scans for implant dentistry should take into consideration current radiologic guidelines.


•The decision to perform CBCT imaging for treatment planning in implant dentistry should be based on individual patient needs following thorough clinical examination.


•When cross-sectional imaging is indicated, CBCT is preferable over CT.


•CBCT imaging is indicated when information supplemental to the clinical examination and conventional radiographic imaging is considered necessary. CBCT may be an appropriate primary imaging modality in specific circumstances (e.g., when multiple treatment needs are anticipated or when jawbone or sinus pathology is suspected).


•The use of a radiographic template in CBCT imaging is advisable to maximize surgical and prosthetic information.


•The FOV of the CBCT examination should be restricted to the ROI whenever possible.


•Patient- and equipment-specific dose reduction measures should be used at all times.


•To improve image data transfer, clinicians should request radiographic devices and third-party dental implant software applications that offer fully compliant DICOM data export.
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For a pdf copy of the full article (free of charge) from the ITI Consensus Paper, please check out the ITI Online Academy’s ITI Consensus Database. See what else the Online Academy has to offer (charges may apply) at academy.iti.org





Computer-guided implant surgery


Consensus statements


•Implants placed utilizing computer-guided surgery with a follow-up period of at least 12 months demonstrate a mean survival rate of 97.3% (n = 1,941), which is comparable to implants placed following conventional procedures.


•There are significantly more data to support the accuracy of computer-guided implant surgery compared to 2008. Meta-analysis of the accuracy revealed a mean error of 0.9 mm at the entry pint (n = 1,530), 1.3 mm at the implant apex (n = 1,465), and a mean angular deviation of 3.5 degrees (n = 1,854) with a wide range in all measurements.


•Mucosa-, tooth-, and mini-implant-supported templates demonstrated accuracy of implant placement superior to that of bone-supported guides.


•After template osteotomy preparation, the accuracy of template implant insertion was superior to free-hand implant insertion.


Treatment guidelines


•Guided surgery should be viewed as an adjunct to, not a replacement for, appropriate diagnosis and treatment planning.


•Guided surgery should always be prosthetically driven. This includes either a radiographic template generated from a wax-up, or appropriate software application to create a digital wax-up.


•Information to be gathered from the combination of high-quality CBCT images and digital planning should include locations of vital structures, desired implant positions and dimensions, the need for augmentation therapy, and the planned prostheses.


•Due to the reported mean deviations, an additional 2 mm should be taken into consideration when planning implant position with relation to vital structures and adjacent implants in all directions. In borderline cases, an intraoperative periapical radiograph should be taken as a safety measure.


•Guided surgery may be utilized with a flapless or raised flap approach.


•Only mucosal- and/or tooth- or implant-supported surgical templates should be utilized.


•For improved accuracy, implants should be inserted in a fully guided manner (versus guided implant bed preparation alone) whenever possible.


•Guided surgery may be used with different loading protocols, in partially and fully edentulous indications.


•Indications for guided surgery include: to aid in treatment planning, when encountering complex anatomy, to perform minimally invasive surgery, and to improve patient understanding of therapeutic needs and treatment options.
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Narrow-diameter implants


Consensus statements


•One-piece titanium mini-implants with a diameter of 1.8 to 2.9 mm demonstrated a mean survival rate of 94.3% (91% to 100%) after a mean follow-up time of 3.9 years (1 to 6 years) for the indications of overdenture treatment in the edentulous mandible (four implants) and for an anterior single tooth (maxillary lateral incisor, mandibular incisor).


•Two-piece titanium implants with a diameter of 3.0 to 3.25 mm demonstrated a mean survival rate of 98.5% (94% to 100%) after a mean follow-up time of 2.8 years (1 to 5 years) in only a single-tooth treatment (maxillary lateral incisor, mandibular incisor).


•Two-piece titanium implants with a diameter of 3.3 to 3.5 mm demonstrated a mean survival rate of 96.9% (89% to 100%) after a mean follow-up time of 4.1 years (1 to 11 years) for all indications including posterior regions.


•There is insufficient evidence on the success rates for all narrow (reduced)-diameter implants (NDIs). Clinical parameters and treatment protocols are often not sufficiently described and no controlled comparative studies are available, resulting in a high risk of bias.


Treatment guidelines


•NDIs might be indicated in situations with reduce mesiodistal space or reduced ridge width, provided that the general positioning rules are followed.


•NDIs have several indications. However, the risk of biomechanical problems (e.g., fracture) after longterm loading and the limited knowledge of their clinical behavior should be taken into account.


•In this respect, implant diameter should be the widest possible in relation to the emergence profile and ridge configuration.


•NDIs should have a length of 10 mm or more.


•Clinical indications may include:


1Single-tooth replacements in the anterior zones: categories* 1, 2, and 3 (category 1 and 2 only for incisors). One-piece implants often have specific prosthodontic disadvantages.


2Edentulous jaws to be rehabilitated with overdentures: categories 2 and 3, and category 1 for mandibles only (4 implants).


3Single posterior, multiple-unit fixed dental prostheses (FDP), and edentulous jaws to be rehabilitated with FDP: only category 3; individual informed consent should include the possibility of more technical complications. Alternative treatment options should also be discussed.




* Category 1: one-piece, < 3.0 mm (mini-implants)
Category 2: two-piece, 3.00 to 3.25 mm
Category 3: two-piece, 3.30 to 3.50 mm
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Horizontal ridge augmentation in the anterior maxilla


Consensus statements


•Horizontal bone augmentation in the anterior maxilla is a reliable treatment option to enable the proper placement of implants.


•Mean horizontal bone gain in the staged approach (measured at the time of implant placement) ranged from 2.2 to 5 mm. The included studies do not provide information about the long-term stability of horizontal ridge augmentation.


•There is not enough data available to indicate superiority of one method or material over another.


•Survival and success rates of implants placed in horizontally augmented bone were not different from those reported for implants placed in native bone with adequate width.


Treatment guidelines


•In sites with inadequate ridge width, horizontal bone augmentation is indicated to enable proper implant placement. Ideally, a bone thickness of 2 mm should be achieved on the facial aspect of the implant.


•The primary aim of horizontal ridge augmentation procedures in the anterior maxilla is to optimize implant positioning in order to improve the functional and esthetic outcome. The position and shape of the augmented bone influence the soft-tissue profile, which should follow the contour of the neighboring teeth.


•Clinicians performing horizontal ridge augmentation in the anterior maxilla may choose from a wide range of treatment options, including particulate bone grafts for simultaneous and bone blocks for staged approaches with or without placement of resorbable and nonresorbable membranes.


•Soft-tissue augmentation may be required as an adjunctive procedure to improve the esthetic outcome.


•Horizontal ridge augmentation with simultaneous implant placement is indicated when adequate soft-tissue conditions are present and correct implant positioning with primary implant stability is achievable.


•If defect morphology is such that successful regeneration is unlikely to be achieved using the simultaneous approach, a staged approach should be used.


•In large defects precluding implant primary stability and proper three-dimensional implant positioning, a staged approach is recommended.


•In general, the choice of augmentation materials should assure the long-term stability of the bone volume created and should be based on solid documentation in the literature.
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	2.2


	Restorative Materials and Techniques for Implant Dentistry








International Journal of Oral and Maxillofacial Implants 2014, Vol. 29 (Supplement): Restorative materials and techniques for implant dentistry (Daniel Wismeijer and coworkers 2014)


Introductory remarks


Computer-assisted design (CAD) and computer-assisted machining (CAM) have been increasingly used in implant dentistry over the past 10 years. The continuous improvement of these newer techniques by their developers has started to challenge traditional techniques of fabricating implant-supported prostheses. The premise that there is an improvement in outcome compared with traditional fabrication techniques is fundamental to the use of CAD/CAM. The systematic review by Kapos and Evans (2014) is focused on the performance of CAD/CAM prostheses when compared to conventionally manufactured prostheses.


Since most patients provided with oral implants are between 40 and 50 years of age, long-term survival rates for implant and prostheses are expected both from the clinician and the patient to ensure the longevity of the reconstruction. “Long-term” has been specified as a follow-up of at least 5 years. Thus, survival rates and the incidence of biologic, technical, and esthetic events should be based on mean observation periods of at least 5 years. However, implant survival rates are not the only essential consideration when advising the patient of different treatment options. Prosthetic and implant/abutment outcomes need to be considered as well. Different kinds of abutments are available with respect to material (metal and ceramic) and shape (prefabricated and customized, both with various internal designs). At this time, metal abutments are classified as the gold standard, although high-strength zirconia abutments are being utilized more widely and may be an adequate alternative to metal abutments for the clinical use. The systematic review by Zembic and coworkers (2014) focuses on the survival rates of metal and ceramic abutments supporting single-implant crowns with a mean observation period of at least 3 years, as sufficient 5-year data were not available. In addition, the occurrence of negative biologic, technical, and esthetic events was evaluated for metal and ceramic abutments.


One of the important decisions in implant prosthodontics is the choice of the connection type of the final restoration to the implant via the screw-retained abutment. The restorative connection can be either screw- or cement-retained. With screw-retained restorations, an abutment or mesostructure may be separate to the restoration (two-piece) or combined as part of the fabrication procedure (one-piece). In general, both retention types have their advantages and limitations. Clinical and technical issues relevant in making the choice include ease of fabrication, precision, passivity of the frame-work, retention, occlusion, esthetics, accessibility, retrievability, complications, and costs. The focus of the review by Wittneben and coworkers (2014) is on biologic and technical failures and complication rates observed with cement- and screw-retained fixed implant-supported reconstructions.


CAD/CAM technology for implant abutments, crowns, and superstructures


Consensus statements


With respect to CAD/CAM technology for implant abutments, crowns, and superstructures, the following statements can be made:


•CAD/CAM technology has been successfully incorporated into implant dentistry.


•The clinical performance for implant-supported prostheses produced using CAD/CAM and conventional techniques is similar over the short term (mean: crowns, 1 year [1 to 1.1 years]; abutments, 3.5 years [1 to 5 years]; frameworks, 4 years [1 to 10 years]).


•The variability of CAD/CAM software and hardware used in fabrication implant-supported prostheses makes comparison difficult.


•The variability of outcome measures and material choices in investigations of CAD/CAM implant-supported prostheses makes comparison difficult.


•The short-term (mean, 3.5 years [1 to 5 years] survival rate of individually customized CAD/CAM abutments is similar to that of conventionally fabricated or stock abutments.


•The short-term (mean, 4 years [1 to 10 years]) survival rate of individually customized CAD/CAM frame-works is similar to that of conventionally fabricated frameworks.


Treatment guidelines


•The implementation of CAD/CAM technologies should lead to acceptable clinical outcomes.


•Continuous training for both the restorative dentist and technician is essential to successfully implement CAD/CAM techniques for the restoration of dental implants.


•There is continuous industry-controlled development in CAD/CAM devices, techniques, and materials. The dentist and technician should be aware that product hardware and software, as well as support, will change with generational advances.


•As the dentist remains responsible for treatment outcomes, it is recommended that he/she play an active role, together with the technician, to carefully control CAD/CAM processes and material selection.


•It is recommended that the dentist approve a virtual final prosthesis (virtual diagnostic wax-up) that dictates abutment/framework design.


•It is recognized that digitally derived prostheses can be remanufactured from stored data sets. It is recommended that digital data sets be stored/protected for this eventuality and that digital technology work platforms maintain programming compatibility/transparency.
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Survival rate and incidence of complications of single implant-supported fixed reconstructions


Consensus statements


•No differences were found between ceramic and metal abutments in clinical performance based upon esthetic, technical, or biologic outcomes.


•No differences were found between the clinical performance of metal abutments with external or internal connections, based upon esthetic, technical, or biological outcomes (mean, 5 years [3 to 10 years]).


•The reported rate of technical complications is higher than either esthetic or biologic complications (mean, 5 years [3 to 10 years]).


Treatment guidelines


•As many different types of zirconia with differing microstructures and performance are being introduced into implant dentistry, they should be obtained from a reputable/qualified manufacturer.


•For anterior and premolar prostheses, zirconia abutments may be indicated. However, they should not be ground, abraded, or adjusted by the clinician or technician following sintering, unless recommended by the manufacturer.


•Ceramic abutments should not replace metal ones for all indications. Preliminary findings reflect an inherent sensitivity of ceramics to design and processing problems; e.g., stress concentration, thin walls, sintering, and residual machining flaws.


•The design of full ceramic abutments should not be based on metal abutment design to avoid stress concentrations or the development of unfavorable stresses.


•Caution is recommended in the clinical use of ceramic abutments in molar sites, as their behavior in these sites has not been sufficiently described.


•The performance of bonded titanium-zirconia implant abutments is not yet established. Thus, caution is recommended in the clinical use of such abutments due to insufficient data.
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Clinical performance of screw- versus cement-retained implant-supported fixed reconstructions


Consensus statements


•High survival rates can be achieved with both cemented and screw-retained fixed implant-supported prostheses. Neither failure nor complication can be avoided by selecting a prosthesis retention type.


•Cemented all-ceramic prostheses have a higher failure rate than cemented metal-ceramic prostheses. However, no difference was found with screw-retained prostheses.


•Based upon the literature reviewed, the type of cement used does not influence the failure rate of cemented prostheses.


•Technical complications occurred (estimated annual event rate of up to 10%) with both cemented and screw-retained prostheses. In the pooled data, the cemented prostheses exhibited a higher rate of technical complications.


•Screw-retained prostheses exhibited a higher rate of ceramic chipping than cemented prostheses.


•Biological complications can be found (estimated annual event rate of up to 7%) with both cemented and screw-retained prostheses. Cemented prostheses exhibit a higher rate of fistula formation and suppuration.


Treatment guidelines


Based on the data in this review, a universal recommendation cannot be made for either cementation or screw retention. However, in a clinical situation that offers a choice of prosthesis retention type, the following recommendations may be made:


Cement retention may be recommended:


•For short-span prostheses with margins at or above tissue level to simplify fabrication procedures


•To enhance esthetics when the screw access passes transocclusally or in cases of malposition of the implant


•When an intact occlusal surface is desirable


•To reduce initial treatment costs


•It is further recommended that the clinician understand that the procedures involved with cement retention for implant-supported crowns are not simple and should be carried out with great caution.


Screw retention may be recommended:


•In situations of minimal interarch space


•To avoid a cement margin and thus the possibility of cement residue (this may be particularly important if the prosthetic margin is placed submucosally, since it has been shown to be more difficult to completely remove cement residue from margins placed > 1.5 mm submucosally)


•When retrievability is of importance


•In the esthetic zone, to facilitate tissue contouring and conditioning in the transition zone (emergence profile)


•To facilitate screw retention, it is recommended that the implant be placed in a prosthetically driven position.
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	2.3


	Optimizing Esthetic Outcomes in Implant Dentistry








International Journal of Oral and Maxillofacial Implants 2014, Vol. 29 (Supplement): Optimizing Esthetic Outcomes in Implant Dentistry (D. Morton and coworkers 2014)


Introductory remarks


In the anterior maxilla, dental implant-supported prostheses need to replicate the dental hard and soft tissues in order to be esthetically acceptable. Three systematic reviews were prepared to address the topic of optimizing esthetic outcomes.


Following tooth extraction, the clinician has the choice of various time points to place implants. Implant placement post extraction is often accompanied by bone augmentation procedures to manage residual bone defects and enhance esthetic results. Thus, the first systematic review by Chen and Buser (2014) analyzed the influence of the timing of implant placement and bone augmentation procedures in relation to their effect on esthetic outcomes.


Unfortunately, complications with implant treatment can occur. In the esthetic zone, these complications often lead to adverse esthetic results due to recession and deficiencies associated with the peri-implant soft tissues. The second paper by Levine and coworkers (2014) therefore reviewed the literature on procedures to treat mucosa defects following the placement and restoration of implants in the esthetic zone. In order to achieve acceptable esthetic outcomes, a number of restorative procedures have been developed with the aim of optimizing esthetic outcomes with implant-supported prostheses. However, these procedures have not been evaluated in a systematic way to determine their efficacy in relation to esthetics. The aim of the third systematic review by Martin and coworkers (2014) was therefore to assess the influence of various restorative procedures on esthetic outcomes.


From these three systematic reviews, a general observation was made that the available data on esthetic outcomes were predominantly represented by case series studies. Relatively few randomized controlled trials (RCTs) and cohort studies were identified, and a minority of these was judged to be at low risk of bias. Nevertheless, the case series studies provided invaluable information in establishing the current clinical trends in techniques and materials related to esthetic outcomes. Indeed, well-designed prospective case series studies of consecutively enrolled subjects with clearly defined inclusion and exclusion criteria can provide important information to validate clinical procedures and materials.


The group recognized that RCTs are not always feasible or ethical when clinical conditions that are known to increase the risk of adverse esthetic outcomes are under investigation. Implant treatment in the esthetic zone is a challenging procedure and classified as advanced or complex according to the SAC classification (Dawson and coworkers 2009). Most patients present with multiple esthetic risk factors and often have high expectations. If esthetic complications occur, they are usually difficult or impossible to manage. As a consequence, the prevention of esthetic complications should be a primary objective. Therefore, a conservative treatment approach is recommended to facilitate successful outcomes with high predictability and a low risk of complications.


Esthetic outcomes following immediate and early implant placement in the anterior maxilla


Consensus statement


The included studies reported on single-tooth implants in post-extraction sites adjacent to natural teeth. For post-extraction implant placement, esthetic outcomes determined by objective indices and positional changes of the peri-implant mucosa can be achieved in the majority of cases. However, adverse esthetic outcomes may occur.


Regarding the position of the soft tissue following immediate implant (type 1) placement, there is considerable variety. Following immediate implant placement, midfacial mucosal recession of 1 mm or more occurs in 9% to 41% (median, 26%) of sites between 1 and 3 years after implant placement.


The factors associated with midfacial recession for immediate implant placement are (1) thin facial bone plate, (2) lack of intact facial bone plate, (3) facial malposition of the implant, and (4) thin soft-tissue phenotype. Following immediate implant placement, the lack of a facial bone wall associated with increased mucosal recession is a frequent observation, based on two retrospective studies with small sample sizes.


Based on a small number of studies (one RCT and one case series), early implant placement (type 2 or 3) demonstrates no midfacial mucosal recession of 1 mm or more. Two studies of early implant placement (type 2) combined with simultaneous bone augmentation with guided bone regeneration (GBR) (contour augmentation) demonstrate a high frequency (above 90%) of a facial bone wall visible on cone-beam computed tomography.


Treatment guidelines


Esthetic outcomes can be achieved at post-extraction sites irrespective of the timing of implant placement. Different placement times, however, present with specific treatment challenges and variable predictability of esthetic outcomes.


With immediate placement, a high level of clinical competence and experience in performing the treatment is needed. Careful case selection is required to achieve satisfactory esthetic outcomes. The following clinical conditions should be satisfied:


•Intact socket walls


•Facial bone wall at least 1 mm in thickness


•Thick soft tissue


•No acute infection at the site


•Availability of bone apical and palatal to the socket to provide primary stability


For immediate placement, a preoperative three-dimensional (3D) radiographic examination may be considered in determining the above-mentioned bony anatomical conditions and to assist in treatment planning.


For predictable esthetic outcomes with immediate placement with or without flap elevation, the following treatment requirements should be met:


•Correct 3D position of the implant platform (according to previous ITI recommendations).


•If that position falls within the extraction socket, a minimum distance of 2 mm between the implant platform and the inner surface of the facial socket wall should be present. A technique should be used to compensate for post-extraction resorption, such as bone filler with a low substitution rate.


If these conditions are not met, immediate implant placement is not recommended.


The above-mentioned preconditions for immediate placement are rarely present. Thus, early implant placement (type 2) is the option of choice in most instances. If, however, it is anticipated that primary stability cannot be achieved, the post-extraction healing period should be extended. Ridge preservation/augmentation procedures may be considered when implant placement needs to be delayed for patient- or site-related reasons.


To optimize the esthetic outcomes of early implant placement (type 2 and 3), the implant platform should be placed in the correct prosthetically driven 3D position. Implant placement is combined with GBR using a low-substitution bone filler to overcontour the facial aspect of the ridge. This is followed by coverage of the augmentation material with a barrier membrane and submergence of the biomaterials.
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Soft-tissue augmentation procedures for mucosal defects in the esthetic zone


Consensus statements


The included studies consisted predominantly of case reports and case series of small numbers and short duration. The studies did not always identify the etiology and timing of the facial soft-tissue recession around single implants.


Periodontal soft-tissue surgical procedures were applied to treat facial soft-tissue recession. There is no consensus on how to treat a facial soft-tissue defect in esthetic sites. In some of the papers, the implant restoration was removed and/or facially altered (crown, abutment, and/ or implant) in order to facilitate the treatment.


Limited improvement of the soft-tissue (including increase in soft-tissue thickness, keratinized tissue width, and facial marginal soft-tissue level) can be achieved following soft-tissue augmentation procedures.


Following soft-tissue augmentation procedures, complete restoration of the soft-tissue defect ranged from 0% to 75% (3 studies; 32 patients).


Treatment guidelines


A team approach and Esthetic Risk Assessment should be utilized to improve predictability of an esthetic outcome and to reduce risk when managing soft-tissue defects in the esthetic zone.


When soft-tissue recession is found around a single-tooth implant, the clinician needs to diagnose the etiology based on evaluation of 3D implant position, restoration, existing hard and soft-tissue support, as well as factitious (self-inflicted) injury such as tooth brushing and flossing trauma.


The surgical procedures to correct soft-tissue facial recession around a single implant are complex. A systematic assessment and treatment protocol are required. The assessment should include the following:


•Patient’s expectations


•Medical status


•Smoking habit


•Visibility of defect upon smiling


•Width of keratinized tissue remaining at the defect site


•Restoration contour


•Infection at the implant site


•Contributing patient-related factors


•3D implant position


•Proximity of implant to adjacent teeth


•Interproximal radiographic bone loss


•Scarring of soft tissue at implant site


When the above-mentioned factors are favorable, hard- and/or soft-tissue augmentation procedures can be effective. The patient should be made aware of the high variability of the outcome. When the above-mentioned factors are unfavorable, hard- and/or soft-tissue augmentation procedures are less effective. Restorative modifications (abutment/crown replacement and/or reshaping) combined with a surgical approach may be indicated. Implant removal should also be considered as an option. When an implant needs to be removed, techniques that minimize bone loss are preferred. Specialized implant removal kits are available and preferred to trephines.
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The influence of restorative procedures on esthetic outcomes in implant dentistry


Consensus statements


The available literature does not demonstrate that esthetic outcomes can be improved by:


•The use of surgical templates (surgical guides)


•The utilization of implant-retained provisional prostheses


•The timing of provisional implant-retained prostheses


•The mode of prosthesis retention (cement- or screw-retained)


There is limited evidence (one study) reporting improved esthetic outcomes (color matching) in implant dentistry associated with ceramic abutment/prosthesis combination.


Esthetic outcomes can be improved (mean, 0.3 mm on the midfacial mucosal margin) by the presence of a horizontal offset, or platform switching (smaller abutment diameter).


Treatment guidelines


The use of surgical templates, development from a prosthetically driven approach that communicates the optimal implant position in 3D respecting the comfort zones as reported in previous ITI publications, is recommended.


The use of provisional implant-retained restorations in the esthetic zone is recommended. Provisional restorations enhance communication between all members of the treatment team and the patient. They should be anatomically and functionally correct, and respect the emergence profile of the restoration apical to the planned mucosal margin (highest convexity) to allow for maximum tissue volume. Screw retention of the interim restoration is considered advantageous for multiple reasons (retrievability, tissue shaping, tissue health and maturation, ease of modification).


Immediate loading or restoration of an implant cannot be recommended as a routine procedure because risks are elevated and esthetic outcomes are variable. In agreement with previously published ITI documents, early loading of dental implants in the esthetic zone is recommended.


In sites of elevated esthetic risk, a horizontally offset (platform switched) implant/abutment design is advantageous for single-tooth replacements. Further, an oversized implant platform and prosthetic components must be avoided to respect the interproximal and facial regions of the site.


The abutment and prosthesis material are a patient- and site-specific choice for the clinician. Provided that the material chosen is of high quality and documented, the design of the abutment and/or prosthesis is more critical than the material chosen, for reasons including:


•Controlling emergence profile


•Material properties and strength


•Access to finish lines


•Retrievability


In patients with thin tissues, a tooth-colored abutment and/or final prosthesis emerging through the tissues can offer esthetic advantages. When the implant angulation allows, screw retention of the prosthesis offers clinical advantages.
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	Implant-loading Protocols








International Journal of Oral and Maxillofacial Implants 2014, Vol. 29 (Supplement): Optimizing Esthetic Outcomes in Implant Dentistry (G. O. Gallucci and coworkers 2014)


Introductory remarks


This report summarizes the statements and clinical recommendations for implant loading protocols as per consensus agreement among the participants at the 5th ITI Consensus Conference.


Group 4 was composed of participants from 13 different countries and of variuos specialties in dental medicine. Prior to the conference, scientific evidence on conventional, early, and immediate implant loading protocols was evaluated by four systematic reviews according to well-differentiated clinical situations: single implant crowns, extended edentulous spaces in partially edentulous patients, edentulous jaws with fixed prostheses, and edentulous jaws with overdenture prostheses. The primary outcome was implant survival. In addition, number of implants, prosthetic design, marginal bone loss, stability of peri-implant soft tissue, prosthetic failures, treatment modifiers, esthetics, and patient satisfaction were considered as secondary outcomes.


Reports from previous consensus conferences (Cochran and coworkers 2004; Weber and coworkers 2009) stated that conventional and early implant loading are well-established protocols and should be considered routine. In particular, several clinical studies (Cochran and coworkers 2011; Bornstein and coworkers 2010; Morton and coworkers 2010) demonstrated the high predictability of early loading protocols when compared to conventional healing times, showing no differences in regard to implant survival rates. In this context, the design of the systematic reviews presented at the 5th ITI Consensus Conference aimed to assess whether immediate loading showed similar clinical outcomes to early and conventional loading.


At the conference, the authors presented their methodology, results, and conclusions for the four systematic reviews to all participants in the loading protocols group. These manuscripts provided substance for a comprehensive and methodical discussion leading to the unbiased formulation of consensus statemens, clinical recommendations, and directions for future research on implant loading protocols. The group’s determinations were then presented to the plenum, where additional input was collected for the preparation of this final report.


Definition of terms


The definitions of loading protocols presented by Weber and coworkers (2009) were used for the calibration of the systematic reviews and endorsed without modifications by the group as follows:


•Conventional loading of dental implants is defined as being greater than 2 months subsequent to implant placement.


•Early loading of dental implants is defined as being between 1 week and 2 months subsequent to implant placement.


•Immediate loading of dental implants is defined as eing earlier than 1 week subsequent to implant placement.


Loading protocols for single implants in partially edentulous patients


Consensus statements


1.In general, there is a high level of comparative evidence supporting te use of both immediate and conventional loading of single-implant crowns in terms of implant survivial and marginal bone level stability.


2.A minimal insertion torque in the range of 20 to 45 N·cm, a minimal implant stability quotient (ISQ) in the range of 60 to 65, and the need for simultaneous bone augmentation were the most common inclusion/exclusion criteria.


3.There are limited data comparing immediate and conventional loading in terms of stability of the papilla height and of the facial mucosal margin.


4.Esthetics and patient satisfaction were measured only in a few trials that compared immediate and conventional loading, rendering insufficient data to draw conclusions.


Treatment guidelines


The recommendations for immediate and early loading of single-implant crowns are limited to situations fulfilling the following prerequisites:


1.Primary implant stability (insertion torque ≥ 20 to 45 N·cm and/or implant stability quotient (ISQ) ≥ 60 to 65


2.Absence of systematic or local contraindications (eg, parafunctional activities, large bone defects, need for sinus floor elevation)


3.When the clinical benefits exceed the risks


4.For the anterior and premolar regions, immediate and early loading of single-implant crowns are predictable procedures in terms of implant survival and stability of the marginal bone. However, data regarding soft-tissue aspects are not conclusive enough to recommend immediate or early loading of single-tooth crowns in esthetically demanding sites as a routine procedure. Immediate loading in such sites should be approached with caution and by experienced clinicians.


5.For the mandibular molar region, immediate and early loading of single-implant crowns is a predicable procedure and can generally be recommended in cases where clincial benefits are identified.


6.The low amount of data on immediate and early loading of single-implant crowns in the maxillary molar region does not allow general recommendation of these loading procedures. In these sites, conventional loading should be the procedure of choice.
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Loading protocols for partially edentulous patients in extended edentulous sites


Consensus statements


1.Based on limited scientific evidence and under strict selection criteria, immediate implant loading in partially edentulous patients with healed posterior extended edentulous sites presents similar implant survival rates compared to early or conventional loading.


2.Insufficient evidence exists to support immediate implant loading in anterior maxillary or mandibular extended edentulous sites.


3.Insertion torque, ISQ values, implant lengths, the need for bone augmentation procedures, the timing of implant placement, smoking, and the presence of parafunctional habits were common criteria in selecting a loading protocol.


Treatment guidelines


1.In the absence of modifying factors, early loading of solid-screw-type implants with a microtextured surface after 4 to 8 weeks in extended edentulous sites of partially edentulous patients is a predictable treatment approach.


2.Immediate loading of posterior implants in healed extended edentulous sites seems to be predictable. However, in such cases immediate implant loading is of limited clinical benefit.


3.Immediate loading of anterior implants in extended edentulous sites of partially edentulous patients should be approached with caution and by experienced clinicians, since insufficient evidence exists to support such treatment.


4.When immediate implant loading is intended, the following criteria should be considered: primary implant stability, need for substantial bone augmentation, implant design and dimension, occlusal factors, patient habits, systemic health, and clinician experience.
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Loading protocols for fixed prostheses in edentulous jaws


Consensus statements


1.The existing literature provides high evidence that immediate loading of microtextured dental implants with one-piece fixed interim prostheses in both the edentulous mandible and maxilla is as predictable as early and conventional loading.


2.Inclusion criteria, such as insertion torque ≥ 30 N·cm, ISQ ≥ 60, and minimal implant length ≥ 10 mm, have been used in the majority of the included studies.


3.The number of implants used to support a fixed prosthesis varied from 2 to 10 in the mandible and 4 to 12 in the maxilla.


Treatment guidelines


1.The treatment of edentulism with fixed implant-supported prostheses is complex according to the ITI SAC criteria. Therefore, careful case selection and treatment planning, as well as adequate knowledge, skill, and experience of the clinician(s) performing the procedures are key. Immediate, early, or conventional loading with one-piece fixed interim prostheses have demonstrated high implant and prosthesis survival rates and can be recommended for the mandible and maxilla.


2.Patient-centered benefits of immediate loading include the immediate fixed restoration of function, the reduction of postoperative discomfort caused by a removable interim prosthesis, as well as the reduction of overall treatment time.


3.The number, size, and distribution of implants for a full-arch fixed prosthesis needs to be based on the implant-prosthodontic plan, arch form, and bone volume, regardless of the loading protocol.


4.Primary implant stability is critical for predictable osseointegration regardless of the loading protocol. It is suggested that prior to immediate loading in the edentulous arch, the primary stability of each implant must be confirmed.


5.The need for simultaneous procedures such as bone augmentation or sinus floor elevation is considered a relative contraindication for immediate loading.
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Loading protocols for implant-supported overdentures in edentulous jaws


Consensus statements


1.Current clinical research supports high survival with the use of threaded, microtextured implants with a minimum diameter of 3 mm for the support of overdenture prostheses when used with immediate, early, or conventional loading protocols. Limited evidence exists for immediate loading of implants supporting overdentures in the maxilla.


2.Descriptive material from the review in this group for immediate loading by Schimmel and coworkers (2014) lists inclusion criteria of: insertion torque (≥ 30 N·cm), ISQ value (≥ 60), two or more implants in the mandible, or four or more implants in the maxilla.


3.Splinting of implants and the type of attachment system had no effect on 1-year survival rate compared to freestanding implants.


Treatment guidelines


1.The intended loading protocol should be selected considering implant-prosthodontic parameters as well as functional, psychosocial, and financial aspects and patient preference.


2.Early loading represents a satisfactory treatment modality in the management of the edentulous jaw, when using implants to support/retain an overdenture prosthesis, and can be recommended as routine in the absence of modifying factors.


3.Immediate loading protocols in implant-supported/ retained overdentures appear predictable. The available research arbitrarily uses an insertion torque of 30 N·cm or greater and/or an ISQ value of 60 or greater. The evidence for immediate implant loading in the maxilla is less compelling. However, there is no reliable pretreatment predictor that has determined conclusively that the clinician can perform an immediate loading procedure.


4.Given the lack of research, the use of a single implant in an immediately loaded fashion may not be indicated for support/retention of overdenture prostheses.
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	Prevention and Management of Biological and Technical Implant Complications








International Journal of Oral and Maxillofacial Implants 2014, Vol. 29 (Supplement): Optimizing Esthetic Outcomes in Implant Dentistry (L. J. A. Heitz-Mayfield and coworkers 2014)


Introductory remarks


Implant treatment is highly successful, as documented in a wealth of scientific literature. However, patients and clinicians should expect to see complications within their daily practice. The aim of the papers presented by this group was to address the prevention and management of technical and biologic complications in order to make recommendations both for clinical practice and future research. Three topics were chosen within the field of complications of implant treatment, and these addressed prevention and therapy of peri-implant disease and prevention of technical complications.


Three systematic reviews were conducted and formed the basis for discussion of working group 5. The discussions led to the development of statements and recommendations determined by group consensus based on the findings of the systematic reviews. These were then presented and accepted following modifications as necessary at plenary sessions.


Effects of anti-infective preventive measures on biologic implant complications and implant loss


Consensus statements


The aim of the review by Salvi and Zitzmann was to systematically appraise whether anti-infective protocols are effective in preventing biologic implant complications and implant loss after a mean observation period of at least 10 years following delivery of the prosthesis. Out of 15 included studies, only one comparative study assessed the effects of adherence to supportive periodontal therapy (SPT) on the occurrence of biological complications and implant loss. In view of the lack of randomized trials, observational studies including adherence and lack of adherence to SPT were considered valuable in order to estimate the effects of SPT on implant longevity and the occurrence of biological complications.


•Overall, the outcomes of this systematic review indicated that high long-term survival and success rates of dental implants can be achieved in partially and fully edentulous patients adhering to SPT.


•Long-term implant survival and success rates are lower in patients with a history of periodontal disease adhering to SPT compared with those without a history of periodontal disease.


•The findings of this systematic review indicate that pre-existing peri-implant mucositis in conjunction with lack of adherence to SPT was associated with a higher incidence of peri-implantitis.


Treatment guidelines


Preventive measures before implant placement


•Residual periodontal pockets are a risk for peri-implant disease and implant loss. Therefore, completion of active periodontal therapy aiming for elimination of residual pockets with bleeding on probing should precede implant placement in periodontally compromised patients.


•In cases of residual probing depths (PD) ≥ 5 mm with concomitant bleeding on probing, full-mouth plaque scores > 20%, and associated risk factors, retreatment and periodontal reevaluation are recommended before implant placement.


•In subjects diagnosed with aggressive periodontitis, an SPT program with shorter intervals is a prerequisite.


•During implant treatment planning, factors to be considered that may result in biological complications include: insufficient keratinized mucosa and bone volume at the implant recipient site, implant proximity, three-dimensional implant position, and design and cleansability of the prosthesis. Alternative restorative solutions should be considered according to a patient’s individual circumstances.


Preventive measures after implant placement


•All oral health care providers, including undergraduate students, should be trained to recognize clinical signs of peri-implant pathology and maintain or reestablish peri-implant health.


•After delivery of the definitive implant-supported prosthesis, clinical and radiographic baseline measurements should be established.


•During SPT, an update of medical and dental history and a clinical inspection of the implant-supported prosthesis including the evaluation of iatrogenic factors (e.g., cement remnants, misfit of prostheses, implant proximity with insufficient access for interproximal oral hygiene) should constitute the basis of a proper diagnostic process.


•Regular diagnostic monitoring of the peri-implant tissues includes assessment of presence of plaque, PD, bleeding on gentle probing (approx. 0.25 N), and/or suppuration.


•Changes in PD from a fixed landmark should be assessed regularly and compared to previous examinations.


•In the presence of clinical signs of disease, an appropriate radiograph is indicated in order to detect radiographic bone-level changes compared to previous examinations.


•A diagnosis of peri-implant health is given in the absence of clinical signs of inflammation. A recall frequency of at least once per year is recommended unless systemic and/or local conditions require more frequent intervals. In cases of peri-implant health, professional cleaning including reinforcement of self-performed oral hygiene is recommended as a preventive measure.


•A diagnosis of peri-implant mucositis is given in the presence of individual clinical signs of soft-tissue inflammation (e.g., redness, edema, suppuration) and bleeding on gentle probing. If mucositis is diagnosed, in addition to reinforcement of self-performed oral hygiene, mechanical debridement with or without antiseptics (e.g., chlorhexidine) is delivered. The use of systemic antibiotics for the treatment of peri-implant mucositis is not justified. Therapy of peri-implant mucositis should be considered as a preventive measure for the onset of peri-implantitis.
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•A diagnosis of peri-implantitis is given in the presence of mucositis in conjunction with progressive crestal bone loss. When peri-implantitis is diagnosed, early implementation of appropriate therapy is recommended to prevent further progression of the disease.


Therapy of peri-implantitis


Consensus statements


The focus question for the review by Heitz-Mayfield and Mombelli (2014) was: In patients with osseointegrated implants diagnosed with peri-implantitis, how successful is treatment aimed at resolution of the disease?


Currently, there is no standard of care for treating peri-implantitis. Various clinical protocols for treating peri-implantitis have been proposed, including mechanical debridement, the use of antiseptics and local and systemic antibiotics, as well as surgical and regenerative procedures. In view of the lack of comparable randomized controlled trials (RCTs) this review has taken a broader approach to capture as many relevant studies as possible, including randomized and observational studies, but with consideration to the strengths and limitations of the included research.


The ideal goal of the treatment of peri-implantitis would be the resolution of disease, i.e., no suppuration or bleeding on probing, no further bone loss, and the reestablishment and maintenance of healthy peri-implant tissues. A composite outcome to reflect this would include absence of peri-implant PD ≥ 5 mm with concomitant bleeding on probing and no suppuration, in addition to no further bone loss. If these criteria are met, it can be assumed that no further intervention other than nonsurgical maintenance care would be required, and the treatment outcome would therefore be regarded as successful. Unfortunately, these data were rarely reported in the literature and therefore a compromise composite criterion for successful treatment outcome was employed, ie, implant survival with mean PD < 5 mm and no further bone loss. Although there is no consensus in the literature on whether a 5-mm peri-implant PD alone represents health or disease, this threshold was adopted for the purposes of the review.


This review was based on 33 studies reported in 43 papers including case series of at least 5 patients treated with the same protocol and comparative studies. No studies were found comparing surgical and nonsurgical protocols. Based on this literature, the following conclusions were drawn:


1.The case definition of peri-implantitis remains unclear and varies substantially between studies.


2.There is a great variety of treatment protocols for both nonsurgical and surgical treatment.


a.Nonsurgical therapy included: debridement with hand and powered instruments, air powder abrasive devices, laser treatment, and local and systemic antimicrobial agents.


b.Surgical therapy included: elevation of a mucoperiosteal flap and removal of granulation tissue to gain access to the implant and defect surfaces, decontamination of the implant surface (various techniques) with or without implant surface modification. Some studies also evaluated respective therapy or a variety of regenerative procedures. The majority of the studies employed systemic antimicrobial administration.


3.The following elements are common to most protocols for peri-implantitis therapy:


a.Pretreatment phase including establishment of good oral hygiene


b.Anti-infective treatment including implant surface cleaning achieved by nonsurgical/surgical access


c.Supportive maintenance care


4.The available evidence does not allow recommendation of specific treatment options for peri-implantitis. However, improvement of clinical parameters was reported for the majority of patients, although complete resolution according to a composite success criterion was not usually achieved for all patients. Favorable short-term outcomes were reported in many studies; however, lack of disease resolution as well as progression or recurrence of disease and implant loss, despite treatment, were also reported.


5.Interpretation of the results of studies is complicated by unclear or high risk of bias, heterogeneity of study design, and difficulty of generalizing outcomes to practice settings due to frequent exclusion of patients who smoke, those with poorly controlled diabetes, and other conditions that may affect clinical outcomes.


6.There are no data investigating patient-reported outcomes and economic analysis of therapy.


7.Peri-implantitis therapy was associated with soft-tissue recession, which was most evident following surgical treatment. Post-surgery complications including membrane exposure and infection were also reported.


Treatment guidelines


1.As peri-implantitis is an infection associated with the presence of a submucosal bacterial biofilm around implants, the primary goal of therapy must be the resolution of the infection, which is achieved by the disruption of the biofilm, the removal of calculus and/or overhanging restoration margins, and the prevention of recurrence of the disease.


2.It is important to try to establish if iatrogenic or other factors have contributed to the infection, for example, ill-fitting or non-cleansable overcontoured prostheses, malpositioned implants, or foreign bodies such as impression material or excess luting cement. Noniatrogenic factors may include impacted dental floss.


3.The following sequence of treatment of peri-implantitis is normally recommended.


a.Pretreatment phase including:


i.Thorough assessment and diagnosis


ii.Reduction of risk factors for peri-implantitis; in particular, poor oral hygiene, prostheses that prevent adequate access for plaque control, tobacco use, presence of periodontal diseases, and systemic diseases that may predispose to peri-implant disease


iii.If required, prosthesis removal and adjustment/replacement


b.Nonsurgical debridement focused on maximal removal of biofilm, with or without antimicrobials


c.Early reassessment of peri-implant health; normally within 1 to 2 months


d.Surgical access if resolution of peri-implantitis has not been achieved. This should include:


i.Full-thickness mucoperiosteal flaps and removal of granulation tissue to allow thorough cleaning of the implant surface.


ii.Thorough surface decontamination of the implant and restorative components. The following techniques have been proposed: locally applied chemicals, gauze soaked with saline or antiseptics, hand-powered instruments, air-powder abrasives, Er-YAG lasers, photodynamic therapy, and implant surface modification. There is no evidence for the superiority of any one approach.


iii.Surgical therapy might also include regenerative or resective approaches


1.Regenerative approaches include filling of the intraosseous peri-implant defect with a bone substitute/graft/bioactive substance with or without a resorbable barrier membrane. Defect morphology for regeneration would normally require a contained defect. Submerged healing might reduce the risk of membrane exposure. Reestablishment of osseointegration following treatment has not been demonstrated in humans.


2.Resective approaches include osseous recontouring with apical positioning of the flap.


iv.Immediate postoperative anti-infective protocol should include daily chlorhexidine rinsing during the healing period until mechanical oral hygiene can be resumed. In the absence of evidence comparing surgical treatment with or without antibiotics, peri- or postoperative systemic antibiotics are recommended in view of the aggressive nature of disease. Professional support of healing and plaque control will be needed during this phase.


e.Clinical monitoring should be performed on a regular basis and supplemented by appropriate radiographic evaluation as required. Supportive maintenance therapy including reinforcement of effective oral hygiene and professional biofilm removal should be provided on a frequency determined by oral health and the risk profile, likely to be between every 3 to 6 months.


4.Surgical access is likely to be needed for the majority of deep lesions due to the difficulty of accessing the threads and surfaces of the implant.


5.The patient should be advised that:


a.Recession of the peri-implant mucosa should be expected following peri-implantitis treatment, in particular after surgical therapy.


b.Progression or recurrence of disease might require additional therapy or implant removal.


6.The clinician should consider implant removal as a treatment option. Factors influencing this decision may include the severity of the peri-implantitis lesion, the position of the implant, the surrounding tissues, or when the treatment outcomes are likely to be unsatisfactory.


7.Referral to specialist care for nonresponding peri-implantitis should be considered.


8.Regular assessment of peri-implant health is recommended during SPT to identify disease at an early stage.


9.Training of dental team professionals should include diagnosis and management of peri-implant disease.
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Survival rates of implant-supported fixed prostheses over the last decades


Consensus statements


The systematic review by Pjetursson and coworkers (2014) was conducted to compare the survival and complication rates of implant supported prostheses published up to the year 2000 with those reported in studies published after the year 2000. An association between period of publication and fixed implant-supported prosthesis outcomes were found with higher survival rates and overall lower rates of mechanical and technical complications reported in more recent clinical studies. However, the incidence of reported technical complications is still high. The difference in survival rates was most evident for screw-retained prostheses, where the reported survival rate of 77.6% in the older publications was increased to 96.8% in the more recent ones.


Treatment guidelines


Risk of fracture—implants


1.Implant fracture is a rare complication. To avoid implant fracture, it is recommended that clinicians consider the use of appropriately designed and manufactured implants with properly investigated and documented low fracture rates. Similarly, the clinician should use implants manufactured from materials that have been thoroughly investigated.


2.The risk of implant fracture can be considered extremely low when:


a.The appropriate distribution, number, and diameter of implants are used


b.Implants are placed using a prosthetically driven protocol


c.Implants are combined with an adequately fitting prosthesis


Risk of fracture and/or loosening—prosthetic screws


Fracture of manufacturer screws made to specified tolerances can be influenced by three factors: mishandling, misfit, and occlusal forces.


1.Mishandling: To reduce the risk of fracture of prosthetic screws, it is recommended that a clinician follow the manufacturer’s instructions for use.


2.Misfit: An inadequately fitting framework may be a predisposing factor to prosthetic screw fracture or loosening. It is recommended to prioritize evaluation of the accuracy of the interface between the machined head of the screw and its seating surface over the entire area of contact to reduce the risk of loosening and fracture.


3.Occlusal forces, usually in the presence of other predisposing factors, misfit, and mishandling, may lead to prosthetic screw fracture or loosening.


Risk of fracture and/or loosening—abutments


1.It is recommended that the clinician carefully evaluate the differential etiology of screw loosening, as the literature does not differentiate between abutment or prosthetic screw loosening sufficiently to conclude which type of screw is more likely to loosen.


2.Metal abutment fracture is a rare complication. Greater caution is advised with ceramic abutments. It is recommended that the specific material-based requirements of ceramics should be respected when choosing, designing, and handling these abutments.


Risk of fracture of framework and/or veneering materials


1.Currently framework fracture is a rare complication. The choice of material, appropriate design, and method of fabrication are all factors in reducing the risk of framework fracture.


2.To reduce the risk of fracturing the veneering materials, the framework must provide adequate support for the veneering ceramic or resin in order to avoid excessive thickness of the veneering material.


3.When choosing the material and determining framework design, it is recommended that the final contour of the definitive prosthesis be visualized prior to framework fabrication.


4.Scheduled regular maintenance appointments should include a careful occlusal review. It is recommended that clinicians undertake any required adjustments to the prosthesis, inclusive of meticulous polishing of worn ceramic surfaces, to reduce the risk of fracturing of the veneer material.


Quality assurance


It is recommended that clinicians, technicians, and manufacturers employ a tracking system for implants and restorative components. Clinicians should be aware that not all implant systems have the same level of documentation. The clinician should be aware of the origin of the components used.
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A literature review is not provided at this point, as the relevant literature relating to this volume of the Treatment Guide series is covered extensively in the following chapters.
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