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      The ITI Mission is …

      “… to promote and disseminate knowledge on all aspects of implant dentistry and related tissue regeneration through research,
         development and education to the benefit of the patient.”
      

   
      

      Preface

      Implant dentistry is probably the most interesting and dynamic discipline in modern dental science. It has evolved from a
         trial-and-error field to an evidence-based predictable treatment modality. This has given dentistry a whole new palette of
         options for patient treatment. The loading protocols advocated in the early years of implant dentistry (3 to 6 months) are
         now behind us. Due to advances in surgical and prosthetic protocols as well as the innovation of implant surfaces, the conventional
         healing period before loading has been brought down to 6 weeks or even less. According to the Proceedings of the Third ITI
         Consensus Conference, published in a special 2004 supplement of JOMI, immediate implant loading is defined as restoring the
         implant with a provisional or final restoration in occlusal contact within 24 hours. Immediate implant loading, properly carried
         out, has shortened the transitional period between implant placement and implant restoration immensely. This has many benefits
         for our patients when we look at total treatment time, the number of clinic visits, comfort during the healing period, and
         esthetic and phonetic aspects of the implant treatment. At the same conference, early loading was defined as the prosthetic
         loading or utilization of an implant at any time between immediate and conventional loading, and conventional loading was
         defined as the restoration and loading of an implant after a healing period of 3 to 6 months. These definitions are likely
         to be reviewed in the future, as today’s evidence-based and improved techniques allow for shorter healing periods to be considered
         predictable and safe.
      

      Immediate loading always includes an element of risk. As in the ITI Treatment Guide Volume 1, where each patient’s esthetic
         risk profile was presented, in Volume 2 we have chosen to present a treatment risk profile for immediate loading, which will
         be a great help for clinicians planning cases that involve choices between various implant loading protocols. This risk profile
         instrument can be used as an indicator to predict the risk involved in not reaching an acceptable result when treating patients
         following an immediate loading concept. Optimal results in immediate implant loading can only be achieved when following a
         comprehensive clinical protocol based on science, preoperative diagnosis, treatment planning, and precise management of the
         patient treatment, and, last but not least, experience. Based on this, we have included the SAC (Straightforward, Advanced,
         and Complex) classification for all the patients presented in this volume. The SAC classification, which is based on a series
         of items that are checked for every patient, gives the dentist insight into the complexity of each individual patient. The
         SAC classification for implant dentistry, as described in this volume, will soon be published in book form, reflecting the
         results of a consensus conference organized by the ITI in March 2007.
      

      Supported by the literature, the results of the ITI Consensus Conference, which were published in a special 2004 supplement
         of the JOMI, and a large variety of clinical cases, this second volume of the ITI Treatment Guide presents comprehensive details
         on how to treat patients with crowns and fixed dental prostheses on implants following immediate, early, and conventional
         loading protocols.
      

      Daniel Wismeijer

      Daniel Buser

      Urs C. Belser
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      1   Introduction

      D. Morton

      Through research, development and education, the ITI has a mission to promote and disseminate knowledge on all aspects of
         implant dentistry and related tissue regeneration. Positioned at the forefront of a dynamic and exciting era in implant dentistry,
         the ITI has assumed, through its Education Committee and projects, a leading role in the delivery of information to the professional
         community and their patients.
      

      Endeavors of particular relevance to this mission include:

      
         	
            The ITI Consensus Conferences, which are held periodically to allow for the systematic and critical evaluation of existing
               knowledge as it relates to recent and perhaps controversial trends in implant dentistry.
            

         

         	
            The ITI Treatment Guides, which provide readers with objective and simplified recommendations for patient treatment that are
               documented by science, supported by experienced clinicians, and beneficial to patients.
            

         

      

      The ITI Treatment Guide Volume 2 is devoted to the restoration of partially dentate patients. Central to this volume of the
         ITI Treatment Guide are loading protocols available to the clinician and the patient, and how they relate to various treatment
         indications, including both single and multiple missing teeth in the posterior and anterior regions of the mouth.
      

      Through the presentation of the findings from the ITI Consensus Conference held in 2003, historic reference and a range of
         patient treatments, it is anticipated that this volume of the ITI Treatment Guide will provide concise and meaningful recommendations
         that can improve the prospects of optimal treatment for patients. The authors believe that this volume will provide a valuable
         reference and resource that will help clinicians and patients achieve their treatment goals.
      

   
      

      2   Proceedings of the Third ITI Consensus Conference: Loading Protocols in Implant Dentistry

      With over 4500 Fellows and Members in more than 40 countries, the International Team for Implantology (ITI) is a non-profit
         academic organization of professionals in implant dentistry and tissue regeneration. The ITI organizes Consensus Conferences
         at 5-year intervals to discuss relevant topics in implant dentistry.
      

      The first and second ITI Consensus Conferences in 1993 and 1998 (Proceedings of the ITI Consensus Conference, published in
         2000) primarily discussed basic surgical and prosthetic issues in implant dentistry. The third ITI Consensus Conference was
         convened in 2003. For this conference, the ITI Education Committee decided to focus the discussion on four special topics
         that had received much attention in recent years, “Loading Protocols for Endosseous Dental Implants” being one of them (Proceedings
         of the Third ITI Consensus Conference, JOMI Special Supplement, 2004).
      

      One group, under the leadership of Professor David Cochran, was asked to focus on, review the relevant literature on, and
         find consensus relating to loading protocols for endosseous dental implants.
      

      Group participants:

      Matteo Chiapasco

             Roberto Cornelini

             Kerstin Fischer

             Jeffrey Ganeles

             Siegfried Heckmann

             Robert A. Jaffin

             Regina Mericske-Stern

             Dean Morton

             Ates Parlar

             Edwin Rosenberg

             Paul Rousseau

             Yoshikazu Soejima

             Pedro Tortamano

             Wilfried Wagner

             Hans-Peter Weber

             Daniel Wismeijer
      

      
2.1 Consensus Statements and Recommended Clinical Procedures Regarding Loading Protocols for Endosseous Dental Implants
      

      D. Morton

      The group was asked to develop evidence-based reviews on topics related to various loading protocols for dental implants.
         The following literature reviews were prepared and presented to the group for discussion:
      

      
         	
            Matteo Chiapasco: “Early and Immediate Restoration and Loading of Implants in Completely Edentulous Patients”

         

         	
            Jeffrey Ganeles, Daniel Wismeijer: “Early and Immediately Restored and Loaded Dental Implants for Single-Tooth and Partial-Arch
               Applications”
            

         

         	
            Dean Morton, Robert Jaffin, Hans-Peter Weber: “Immediate Restoration and Loading of Dental Implants: Clinical Considerations
               and Protocols”
            

         

      

      The prime objective of the literature reviews was to determine whether a procedure could be recommended as routine based on
         the available evidence. The second objective was to identify whether patients perceived a benefit associated with these procedures.
      

      At the ITI Consensus Conference, the authors presented their manuscripts to the group for discussion. There was discussion
         concerning how the authors approached writing the draft, how the literature was searched and reviewed, what the major findings
         were, and finally, what conclusions could be drawn.
      

      During the discussion, several statements were made regarding immediate or early restoration and/or loading of implants in
         edentulous and partially dentate patients. These are listed below, along with issues that were identified throughout the discussions.
      

      
2.1.1 Definition of Terms
      

      In recent years, confusion has been evident with terminology as it relates to loading protocols in implant dentistry. The
         group discussed this terminology in detail, in relation to both existing literature and ITI consensus. Most of these terms
         were defined in a conference on immediate and early loading that was held in Spain in May 2002 (Aparicio and coworkers, 2003).
         However, the group modified these definitions for use in their report. The modified definitions are presented here:
      

      
         Conventional loading

         The prosthesis is attached in a second procedure after a healing period of 3 to 6 months.

      

      
         Early loading

         A restoration in contact with the opposing dentition and placed at least 48 hours after implant placement but not later than
            3 months afterward.
         

      

      
         Immediate restoration

         A restoration inserted within 48 hours of implant placement but not in occlusion with the opposing dentition.

      

      
         Immediate loading

         A restoration placed in occlusion with the opposing dentition within 48 hours of implant placement.

      

      
         Delayed loading

         The prosthesis is attached in a second procedure that takes place some time later than the conventional healing period of
            3 to 6 months.
         

      

      
2.1.2 Review of Loading Protocols
      

      The choice of loading protocols should be viewed as dependent, among other factors on two distinct processes: primary and
         secondary bone contact. By understanding these concepts, it is possible to appreciate how various loading protocols are viable
         and why they are dependent on these processes.
      

      
         Primary bone contact

         As soon as an implant is placed into the jawbone, certain areas of the implant surface are in direct contact with bone.

      

      
         Secondary bone contact

         As healing occurs, the bone around the implant surface is remodeled, and areas of new bone contact with the implant surface
            appear. This remodeled bone and new bone contact, termed secondary bone contact, predominates at later healing times when
            the amount of primary contact is decreased.
         

      

      
         Shortened loading protocols

         Immediate and early loading protocols should focus on (1) the amount of primary bone contact, (2) the quantity and quality
            of bone at the implant site, and (3) the rapidity of bone formation around the implant.
         

      

      
         Immediate loading

         When existing bone of high quality and quantity is found and when other factors are favorable, immediate loading of the implant
            may be possible.
         

      

      
         Early loading

         If the existing bone is not of high quality and quantity, then bone formation must occur within a relatively short time so
            that early loading of the implants can take place.
         

      

      
         Direct occlusal contact

         In the case of direct occlusal contact, the restoration makes contact with the opposing dentition.
         

      

      
         Indirect occlusion

         With indirect occlusion, the implant is restored without directly contacting the opposing dentition, i.e. it is out of occlusion.

      

      
         Progressive loading

         With progressive loading, the implant is restored in “light” contact initially and is gradually brought into full contact
            with the opposing dentition.
         

      

      
2.1.3 Consensus Statements
      

      With the understanding that the literature base is small and the strength of evidence graded as inadequate to fair, the group
         reached the following conclusions with regard to loading protocols for endosseous dental implants in 2003:
      

      Statements A:

         Edentulous Mandible

      
         Statement A.1

         In edentulous mandibles, the immediate loading of 4 implants with an overdenture in the interforaminal area with rigid bar
            fixation and cross-arch stabilization is a predictable and well-documented procedure.
         

      

      
         Statement A.2

         The early loading of implants (splinted or unsplinted) in the edentulous mandible with an overdenture is not well-documented.

      

      
         Statement A.3

         Immediate loading of implants supporting fixed restorations in the edentulous mandible is a predictable and well-documented
            procedure, provided that a relatively large number of implants are placed.
         

      

      
         Statement A.4

         The Consensus Group found only six publications supporting the early loading of implants in the edentulous mandible with a
            fixed restoration.
         

      

      Statements B:

         Edentulous Maxilla

      
         Statement B.1

         No articles were found supporting immediate or early loading of implants with an overdenture in the edentulous maxilla. Therefore,
            this procedure would have to be considered experimental at this time.
         

      

      
         Statement B.2

         In the edentulous maxilla, immediate or early loading of implants utilizing a fixed prosthesis is not well-documented.

      

      Statements C:

         Partially Dentate Mandible or Maxilla

      
         Statement C.1

         In the partially dentate maxilla and mandible, the immediate restoration or loading of implants supporting fixed prostheses
            is not well-documented. It should be noted that in many of these cases the restoration is not in contact with the opposing
            dentition. This observation highlights the care that must be expended to plan and successfully complete such a restoration.
         

      

      
         Statement C.2

         The early restoration or loading of titanium implants with a roughened surface supporting fixed prostheses after 6 to 8 weeks
            of healing is well-documented and predictable in the partially dentate maxilla and mandible. Results seem to indicate that
            the outcome is similar to results obtained with conventional procedures. However, further studies are necessary before these
            procedures can be proposed as routine due to the limited number of implants placed in comparison to the number of conventionally
            loaded implants, and the short follow-up period.
         

      

      
         Statement C.3

         Interproximal crestal bone levels and soft tissue changes adjacent to immediately restored or loaded implants were found to
            be similar to those reported for conventional loading protocols.
         

      

      Statements D:

         Other Issues Discussed

      
         Statement D.1

         A conventional loading period of 3 to 6 months is likely to be modified for implants with roughened surfaces. The 3- to 6-month
            period was originally defined for implants with machined surfaces, and it is well-documented that the machined surface is
            not as successful as the roughened surface in certain indications.
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