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Foreword

Dentistry is undergoing a profound change. The progress of diagnostic technologies and the evolution of implant prosthodontics inevitably require us to take important decisions on how we intend to pursue our profession and manage our practice and the relationship with our patients.

The digital revolution is like the toll booth of a ring road that allows the motorist to leave the rural road and join the motorway. Going digital therefore means choosing how we want to run our practice and live out our mission, today and tomorrow. And if we failed to reflect on the momentous significance of the term “digital” and, consequently, on all the practical and concrete implications it entails, we would not be able to constructively consider one of the current debates, which concerns the nature of our profession.

This wonderful book, which I have the pleasure and honor to preface, is a work produced with great intelligence, cultural erudition and sophisticated pedagogical methodology, providing the reader with a highly valuable educational tool.

The Authors have masterfully illustrated modern digital implantology in this extraordinary book evidenced by a clinical case history unique in its quality and innovations.

The Authors' merit is to have combined at the highest scientific levels an “all-round digital vision” with everything that can currently be clinically achieved. This is distilled in a modern book which allows the reader to acquire sound clinical and scientific knowledge.

The thoroughness which underlies the whole work derives from the Authors’ ability to apply the principles of scientific methodology to clinical research and its innovative applications.

This work confirms that a deep knowledge of dental disciplines is the indispensable basis for an ethical and modern “digital implant treatment”. The layout of the chapters enables both the experienced clinician and the student to access the world of modern implantology through a consistent educational pathway.

The book combines the aims of a students’ textbook with those of a valuable refresher tool for the professional with clinical experience wishing to further explore the frontiers of digitization through rational and innovative workflows.

Finally, I would like to reiterate my appreciation for the Authors, whose efforts have resulted in a work that will contribute to improving our patients’ health, the ultimate goal that all clinicians must strive for.

I am certain that this masterly work will withstand for many years the physiological obsolescence of publications, due to the innumerable surgical-prosthetic innovations it puts forward and the rational and consistent digital flows it describes.

I am also confident that this book will have the success it deserves in the professional and academic fields.

Tiziano Testori

Adjunct Clinical Associate Professor

Department of Periodontics and Oral Medicine

The University of Michigan, School of Dentistry (Ann Arbor, Mi)

Head of the Implant Dentistry and Oral Rehabilitation Section
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Foreword

In the scientific field, clinicians have always sought to reduce the time requirements of protocols and make their execution easier and more reliable. For this reason digital technologies have now become essential, especially in dentistry and implantology. Making procedures less invasive, reducing execution time frames and increasing precision, have always been primary goals of research in the dental care sector. The immediate placement of an implant on an edentulous patient has been a routine procedure since the end of the 90s. This technique, validated by the scientific literature, has been perfected as a result of digital techniques, which have made it possible to optimize implant placement using surgical guides, designed from 3D radiographic renderings.

In the past, the provisional prosthesis was fabricated from a conventional impression following the surgical procedure then placed afterwards. However, success was not always assured. The cause of these failures lay in the fact that the technique for taking the impression and recording the intermaxillary relations was not always true to the patient's reality. The use of intraoral scanners was put forward in order to reduce these disadvantages but unfortunately new problems arose. Firstly, in the precise repositioning of the surgical guide in mucosal contact, following changes to the anatomy brought about in the surgical stage, but also in the use of the digitalized impression, which has shown its limits especially in the fully edentulous patient. The accumulation of these inaccuracies underlay the onset of complications, such as fractures of the components, detachment of the screws and occlusion errors.

The originality of the technique put forward in this book lies in its ability to maintain the same anatomical references for surgical guide placement as well as for provisional prosthesis insertion, thereby reducing prosthetic complications.

Another strength of this book is the consideration of the patient specific factors when customizing the therapeutic plan. This engages the patient even more and turns them into an extremely valuable ally for the dentist.

This new procedural method will undoubtedly be an important step towards the use of digital technologies in implantology.

Pascal Valentini

Chairman Post Graduate Oral Implantology

University of Corsica


Preface

In 1985 I graduated in Medicine with the aim of practicing Oral Surgery and Dentistry, and later specializing in Odontostomatology. At that time, the doctrine of osseointegrated implant surgery was taking hold in Italy. Bone regeneration techniques were introduced a few years later. I immediately took an interest in these techniques and soon became a teacher in these disciplines. Since then, I have never stopped teaching, in universities as well as privately, while practicing the dental profession. Indeed, I believe it is essential to convey what you have learned to your colleagues, while still being open to exchanges of views. It has been a real privilege to have had this opportunity for all these years, as it is a privilege to have the opportunity to see in print one of the results of this continuous search for professional growth and improving techniques.

As mentioned above, at the beginning of my career I dealt almost exclusively with implantology and oral surgery. However, as I was working alongside professionals who then had to finalize the surgeon's work into prosthetic products, with the aim of achieving an aesthetically beautiful – but above all functional – final result, I was forced to change my initial approach. This meant starting from the end of treatment, i.e. from the prosthesis, and moving backwards, in order to insert the implants where they are actually useful functionally as well as aesthetically. In light of this, the advent of digital technology – in prosthetics as well as in radiology – turned my way of working upside down, giving me the opportunity to design the final prosthesis virtually, and then go through the process in reverse, until the most suitable implant positions for each case are identified and the expected results achieved. Digital implantology has made it possible to transfer the design from the computer to the oral cavity in an extremely precise manner, through surgical guides that lead the surgeon to insert the implants exactly in the planned position. The same technology allows us to follow all stages of prosthesis fabrication, from preparation to finalization. However, that has all required a lot of effort, intense study and tireless research. Having embarked on this journey about 14 years ago, when these techniques were still “immature” — although even then one could already guess their significance in terms of the change they would actually bring about today – I needed to delve into the mechanics of how they worked so I could contribute to their improvement.

One of the results I obtained was the development of chair-side systems, jointly with the Skyn Concept method developed by Livio Yoshinaga and, even more so, the DIGIT method, developed to assure more precision, predictability and less invasiveness in the treatment of complex cases, such as rehabilitation with immediate loading of full arches.

This book is the result of the development work carried out over all those years. I was joined on this professional journey by two dentists, my sons Andrea and Martino, but also by my daughter-in-law Maria Giulia, in her role as dental hygienist and, more recently, also by my son Daniele, as a dental technician, who has joined Pasquale Romano and Ardian Sheu in the laboratory. Each one of us has a specific scope of action and seeing so much passion and skill fills me with pride and love at the same time. It has also enhanced the digital transition in our clinical practice.

I must also point out that this publication was made possible thanks to the enthusiastic daily work of our staff, dental assistants and administrative personnel who are always ready to eagerly welcome new innovations with curiosity. Therefore, we would also like to thank Alessandra Bernini, Martina Nicolini, Elena Velluti, Elena Bratescu, Silvia Huian, Chiara Gallinari and Valentina Amadei.

Our heartfelt thanks are also due to Professor Massimo Gagliani who, with his acumen and experience, spurred us on to tackle this remarkable endeavor.

Alfonso Baruffaldi
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The DIGIT technique
(Dental Implant Guided Immediate Therapy)

Since its invention and subsequent improvements, implantology has become an integral part of the conventional concept of prosthesis. Placement of the implant in the bone to meet biological, biomechanical and esthetic requirements has always been a challenge since the very beginning. In the past, the placement site and angle were dictated by the amount of available bone, based on panoramic X-rays and intraoperative probing. This could lead to esthetic or functional compromises.1

The wish to achieve more predictable results in prosthetics has led to the development of prosthetically driven implantology. This concept is based on proper implant placement in the diagnostic stage, using the design of the final prosthesis as the guiding factor ([image: ] 1-2).2 In the field of prosthetically driven implantology, the use of radiographic and surgical templates, in combination with Cone Beam CT, plays an important role, increasing the predictability of results compared to the conventional technique.3 Currently, prosthetically driven implantology makes it possible to treat the most diverse cases of edentulism, and can also be applied in full arch cases ([image: ] 3-7).

The evolution of technologies in the dental field has led to the development of integrated implantology systems capable of simplifying the key steps of this practice, which by becoming part of the routine in clinical activity, provide undoubted advantages for the patient as well as the dentist.



[image: ]

[image: ] 1 Implant inserted in an excessively distal position.




[image: ]

[image: ] 2 a,b) Failure to perform planning and consequent incorrect implant placement in position 36 led to the fabrication of an defective restoration from a functional and esthetic point of view.




[image: ]

[image: ] 3 In the same case, proper planning would have led to the fabrication of a suitable final element.




[image: ]

[image: ] 4 a-c) Comparison of proper planning and incorrect implant position after free-hand placement. The difference between the actual implant position and the position dictated by CAD planning can be observed. Esthetic, as well as functional, future errors are evident, deriving from failure to adhere to the possible indications provided by the virtual wax-up.
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[image: ] 5 Cone Beam CT (CBCT).
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[image: ] 6 Example of indexed custom radiographic template.




[image: ]

[image: ] 7 The template placed in the patient’s mouth, in a definite and reproducible position, during the X-ray investigation with CBCT.





Prosthetically driven implantology, like other dentistry techniques, is about to be revolutionized by digitization processes. While it is not hard to predict the digital conversion of the dental sector, it is less straightforward to estimate when this is going to happen.

The lengthening of the average life expectancy increases the likelihood of treating patients with terminal dentition, characterized by chronic periodontal disease, unstable teeth, poor occlusal relations and unfavorable alveolar anatomy. In these patients, generalized impairment, combined with the lack of stable anatomical references, makes implant-prosthetic procedures more complex.

This is particularly evident in the case of a “digital” approach, where guided surgery techniques are used, as the lack of fixed and repeatable reference points makes surgical and prosthetic procedures more complicated ([image: ] 8,9)for the following reasons:


	[image: ]it is generally accepted that guided procedures are more accurate in partially edentulous patients than in fully edentulous patients, and that tooth-supported guides are considered more accurate than bone- and mucosa-supported models used in fully edentulous patients;

	[image: ]digital scanning of an entire edentulous arch still poses a challenge, due to the difficulties in capturing movable soft tissues when scanning smooth surface textures entirely covered by saliva and due to the lack of reference points;

	[image: ]in some cases, the osteoplasty procedures performed to mold the bone architecture and normalize the vertical dimension before implant insertion may further contribute to the loss of the remaining reference points.



Deviations from the virtual design reflect the sum of all the errors that occur in digital scanning and radiographic capture, to transformation of the design into a surgical stent and its improper placement during the surgical procedure.

The accuracy of surgery guided by digital systems therefore depends on the cumulative effect and interaction of all the errors made throughout the workflow.

As already pointed out, “imprecise” implant placement may have a negative impact on the biomechanical outcome of the provisional prosthesis, fabricated on the basis of the virtual plan before the surgical procedure.

The literature has reported an incidence of 18.8% and 12% respectively for early and delayed prosthetic complications in particular, when stereolithographic guided surgery is followed by an immediate provisionalization with a fixed bridge prepared in the laboratory beforehand.



[image: ]

[image: ] 8 a,b) Example of tooth-supported template.




[image: ]

[image: ] 9 Example of mucosa-supported surgical template.





Prosthetic complications reported in the literature include fracture of the prosthesis, screw loosening, screw or implant abutment fracture, mismatch at the time of connecting the superstructure and the need for considerable occlusal adjustments after superstructure placement ([image: ] 10).

The prefabrication of the prosthetic restoration and subsequent implant anchoring cannot therefore be viewed as a perfect procedure.

In this sense, during realignment procedures in immediate loading protocols, the difficulties in stabilizing the temporary prosthesis in the correct position may play an important role in the occurrence of prosthetic complications. The critical step arises between surgical guide removal and provisional prosthesis fixation, after all the reference points have been completely lost.

In order to achieve the maximum level of precision in repositioning the prosthesis on the implants, we have developed a technique that makes it possible to use the same “bone pins” used during surgery, to anchor the guide, in order to stabilize the prosthesis in the proper position during the subsequent prosthetic procedures.

This is achieved by transferring the same three-dimensional position and the same angle of the guide sleeves used to anchor the surgical stent to the temporary prosthesis, by means of protective acrylic resin guides.

Using this technique, the position of the temporary prosthesis should be the same as that of the surgical guide ([image: ] 11,12).

Hypothetically, this method allows the operator to constantly reproduce the transfer of data relating to the temporary fixed prosthesis with the same means used for the surgical template, so that the prosthesis is accurately placed with respect to the implants, according to the existing reference points.


[image: ]

[image: ] 10 a,b) Fractured implant abutment: picture and X-ray of the abutment.




[image: ]

[image: ] 11 Bone pins.




[image: ]

[image: ] 12 Bone pins used to anchor the prosthesis in position during the relining stage.



However, once the surgical stent is removed, it may be difficult to succeed in repositioning the bone pins in the same holes, because errors are cumulative and interactive and every additional step introduced into the procedure has the potential to increase the imprecision of the workflow.

Other factors that should be taken into account are bone resilience and resistance, shrinkage of the mucosa, poor visibility due to bleeding and encumbrance of the prosthesis, as well as potential interference with implant components.

Assuming that all phases of the protocol must be carefully managed to minimize any imprecision, the aim of this work is to offer an alternative solution that increases accuracy in the transition from the surgical to the prosthetic stage, so as to reduce the risk of prosthetic complications in immediate loading protocols.

In recent years, the use of the Toronto type bridges has grown considerably, owing to the fact that the success rate for implant immediate loading has been found to equal that for delayed loading ([image: ] 13,14).

Although the one-year survival rate of implants placed by guided surgery ranges from 89% to 100%, the corresponding prosthesis showed a survival rate between 62% and 100%.4 This discrepancy may be due to a variety of factors, which can be classified as postoperative complications, such as, for example, fracture of the prosthesis, loosening of the screws, poor precision in connection to the superstructure, or the need to resort to extensive occlusal retouching.



[image: ]

[image: ] 13 a-c) “Toronto” bridge in the upper jaw.




[image: ]

[image: ] 14 “Toronto” bridges in the upper and lower jaws.





Another possible explanation involves the difficulty in correctly placing the prosthesis during relining procedures. Generally speaking, provisional prostheses either wholly made of resin, or including metal reinforcement structures, are delivered to the patient immediately after the procedure. The unavoidable, slight inaccuracy between the implant position defined in pre-surgical planning and the eventual actual position is compensated for by a small space between the abutments and the prosthesis, which will then be filled in the relining stage.5 However, in the case of going from partial edentulism to total edentulism following the extraction of teeth or implants, all the points of reference taken in the design stage are lost due to the changes that occur in both hard and soft tissues. Specifically, it might be hard to establish the proper vertical dimension and balanced occlusion during the relining procedures of the provisional prosthesis.

Another factor to be taken into account is the likelihood of the patient not being fully cooperative owing to possible sedation and anesthesia.

Incorrect placement of the prosthesis might lead to the buildup of twisting moment and high load stress, which cause multiple complications of a prosthetic as well as biological nature (bone remodeling, micro-fractures, loss of osseointegration) and could account for the high failure rate.

With the first working hypothesis described in a scientific publication,6 we sought to address this possible problem by using the same pins that stabilize the guide in the surgical stage and the prosthesis during procedures for relining and fixing the conometric retention copings in the structure.

The DIGIT technique has been developed as a solution to maintain the reference points normally lost in the transition from surgical template to provisional restoration placement.7
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