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Foreword

Nearly a quarter of a century ago, I attended my first course on root-form dental implants. It was delivered by Dr. Brånemark himself with a team of his colleagues. As a prosthodontist, I was limited at that time to learning only about the prosthodontic portion of his implant system. I was skeptical of the dental implant concept because I had been unsuccessful in making previously available oral implants serve well. After a few days of hearing about root-form pure titanium screw implants and seeing some cases that had served for a significant number of years, I was impressed that this type of implant was probably going to usefully serve patients.

On arriving home, I worked with several oral surgeons in an attempt to integrate this concept into my practice. We were able to place and restore implants in many patients with the original Swedish concept, inserting about 6 implants anterior to the mental foramen or anterior to the maxillary sinus and restoring the implants with a metal framework supporting denture base resin that held the denture teeth. Restorations for edentulous persons, who had the funds to pay for the implant-supported prosthodontic treatment, was indeed a revolution in patient care. Many of those patients continue to be seen by my practice, and their implants are still serving. Some of the prostheses have worn out and have had to be replaced, but using the same implants.

A few years after that course, I went to Sweden to learn more about the surgical aspect of oral implants, and I began to place at least some implants myself. Continuing improvements in implant alloys and surfaces and in implant placement and restoration procedures were being made. Currently, root-form implants approximately 3 mm in diameter and up to 6 mm in diameter are well proven and routinely used by the global dental profession. The serviceability of these implants and the prostheses they support is well known and accepted today.

However, several major problems related to dental implantology lingered in my mind since the introduction of root-form implants. Many of the patients I was trying to treat with implants did not have enough bone to allow placement of the standard 3.75-mm diameter implants without bone grafting. I found that the minimum amount of facial-lingual bone into which I could place a 3.75-mm implant was about 6 mm, and even that amount of bone required extreme care and a near-perfect technique. Additionally, those who did not have enough bone often could not afford the grafting procedures, or they were too debilitated physically to have bone grafting done. These challenges limited implant use to the wealthy or to those willing to go into debt to have the implant procedures accomplished for them.

The FDA cleared root-form dental implants, 3 mm in diameter or wider, for use in 1976. As a result, almost all root-form implants were made to be more than 3 mm in diameter, with most being close to 4 mm in diameter. A few companies provided 3.25-mm diameter implants, and I found that these smaller diameter implants were used frequently. Some dentists began researching screw-type implants less than 3 mm in diameter for “transitional” use to support prostheses while implants greater than 3 mm in diameter were “integrating” into place. Many of those practitioners using transitional implants occasionally found that when attempting to remove the transitional implants they could not be removed or were difficult to remove. Pioneers in the less than 3-mm implant concept, including Dr. Sendax, began to use these small diameter implants for “long-term” applications. In 1997, implants less than 3 mm in diameter were cleared by the FDA for long-term use. I began to use them for long-term applications around that time, and I have continued to do so with success.

At last I could place implants for patients who had minimal bone or who had adequate bone but were too physically debilitated to have typical flap procedures and greater than 3-mm diameter implants placed. Use of these small diameter implants required adequate radiographs, careful treatment planning, and more implants in number than the wider variety of implants.

I found that I could place 1.8-mm diameter implants in patients who had only 3 to 4 mm of bone in the facial-lingual dimension. Some of the patients with this limited amount of bone required a minimal “flap” procedure, but with 4 mm of bone or more present usually a flap was not necessary. I could also place the “mini” implants in patients with more bone than needed for these small implants, thus avoiding the surgical invasiveness of drilling an osteotomy that is required for the larger implants.

In the past several years, I have placed small diameter mini implants from 1.8 to 2.3 mm in diameter as support and retention for complete dentures, removable partial dentures, augmentation of tooth-supported long-span fixed partial dentures, as the sole support for selected fixed partial dentures, and for some single crowns with inadequate bone present between adjacent teeth. The success of these implants, properly placed and restored, has surprised me and has delighted patients.

A recent national survey we accomplished in CRA showed that the primary users of small diameter implants were general practitioners. This survey indicated a movement of general practitioners into implant placement and the extension of this service to more patients. The current generation of minimally invasive small diameter implants has allowed patients who previously could not have implants with the ability to be well served. The small diameter implant concept is growing, and success is observed on a routine basis. I congratulate Dr. Victor I. Sendax for his innovative thinking and being instrumental in the introduction of this clinical concept.


Gordon J. Christensen, DDS, MSD, PhD







Preface


MDI Introductory Perspectives

The creative process that results in something useful and substantial is typically the byproduct of a momentary deep insight, coupled with a huge input of serendipitous trial and error. This is certainly the case for the genesis of mini dental implants (MDIs). The particular epiphany that brought forth the MDI came in the frustration over a nagging oral implant stumbling block—our seeming inability to provide the well-accepted benefits of dental implants for an ever-expanding and aging population—without invasive surgical heroics and emphasizing rapid functionality at an affordable cost. What is indeed quixotic is that all of this innovation should have initially come about as a result of the Space Age popularization of a remarkable low-corrosive metal, titanium, which inevitably came to symbolize the great technologic advances and breakthroughs that were so vividly associated with that precedent-shattering era.

However, in its more humble manifestation as an endodontic titanium screw post in the mid-seventies of the last century, it certainly did not appear to be the forerunner of any major scientific breakthrough. In point of fact, ordinary root canal posts had, before that time, been (and continue to be) successfully fabricated out of diverse precious and base materials such as gold, brass, resins, and steel. Why had a few manufacturers turned to titanium in the mid-seventies, instead of sticking with those tried and true metals? The answer is probably based more on the glamour of orbiting satellite imagery than any inherent objective value that could be ascribed to endodontic posts machined out of commercially pure titanium. Unlike implants, standard endodontic posts never come into contact with bone or soft tissue and are confined to the essentially inert interior of sealed-off root canals where structural strength is the main requirement and biocompatibility has no critical significance.

What did, however, make titanium legitimately important for a dental implant application was its extremely low rate of corrosion. As a direct consequence, titanium, and particularly its less brittle alloy version (Ti-6Al-4Va), came to be recognized as an exceptionally strong, biocompatible implantable metal that was least likely to be rejected as a foreign body. Only chrome-cobalt steel alloy dating from the World War II era had a comparably favorable track record of low corrosion and successful implant-ability in a host of body replacement part applications, from skull plates, hips and knees, to limbs and jaws. One problem, however, in using steel alloy for relatively small dental implants was that chrome-cobalt steel was exceptionally hard and typically had to be waxed up and cast rather than machined, like titanium.

When the Swedish vascular/orthopedic researcher P.I. Brånemark discovered by happenstance that bone bonded to titanium in an arcane process he dubbed “osseointegration,” he fostered a seemingly new and ultimately well-accepted use for titanium, which, in fairness, had been applied previously in the United States and elsewhere but without the benefit of the formally-controlled, Swedish government-sponsored studies and funded applications that helped put titanium oral implants scientifically on the map internationally. These seminal studies and the data they supplied helped set the stage for a specialized new technology, waiting only to be developed and applied for the greater good of humankind.

Sadly, prohibitive costs have often placed dental implants out of reach for a most needy and rapidly aging patient population: the worldwide millions of fully or partially edentulous patients with unstable, loose, and often painful dentures that typically required gobs of adhesive to hold them in place and make them minimally tolerable.

An analysis of the earlier attempts at dental implantation reveals several key limitations to patient success. A particularly unsettling factor that diluted professional and public acceptance of previous oral implants was the unpredictability of the result, owing largely to a relatively imprecise insertion technique, typically associated with pre-osseointegration-era implants, such as the blade design favored by several of the original implant pioneers, such as Linkow, Lew, and Pasqualini. This blade type required flap surgery followed by a longitudinal channel cut deeply into the bone, slightly wider and deeper than the blade implant itself. Tapping the blade-shaped implant into this long, uneven groove was a relatively imprecise operation, leaving the blade in contact with variable amounts of supportive bone. When performed by a skillful operator, the implant became sufficiently stable so that it could provide a reasonable degree of immediate function via its typically preattached post abutment(s). Although this blade system could be successful and many of these blade devices persevered over long time spans without significant morbidity, they could also be associated with a nagging unpredictability and variable outcomes over different time spans.

A drastic change in protocol occurred with the advent of precise cylindrical-shaped osteotomy drills revolving at carefully controlled moderate speeds with copious water irrigation to avoid overheating the bone. This technique advancement, with P.I. Brånemark’s then strict advocacy of burying the implant bodies in bone anywhere from 4 to 12 months before permitting a second uncovering surgery to connect abutment posts, helped provide patients with a screw-in fixed-detachable prosthesis, but which was initially limited to the anterior mandible This unique perspective bequeathed the profession a high degree of predictable oral implant outcomes (confirmed by well-respected Swedish state-supported research studies) that were welcomed by clinicians internationally and, to an oddly quixotic degree, also promoted a virtually religious fervor on behalf of the Brånemark regimen that was deemed by its proponents as essentially inviolate. This also included at the time a strict prohibition of any immediate postoperative x-ray implant evaluation, based on the wholly untested theory that the radiation could inhibit or compromise the supposedly vulnerable osseointegration process, which seems fortunately to have been relegated nowadays to the dustbin of untenable restrictions.

Needless to say, looking forward to today’s clinical setting shows that the original Brånemark precepts have been considerably modified, most notably the lengthy waiting span before implant activation and the near absolute requirement to fully bury the implant during a nonfunctional latent bone gestation period. Why this current break with a once rock-like tradition? That can be answered succinctly: the public’s newly emergent outcry and hunger for more immediate function! Of course, this was aided and abetted by that portion of the dental profession that desired simpler, quicker results for an increasingly demanding patient population.

Coincidentally, this patient push for speedier prosthodontic results provided a timely opening opportunity for acceptance of the MDI concept. This relates in turn to the prime difference between osseointegration and the Sendax MDI insertion protocol: namely the divergent manner in which bony connection is achieved in these two approaches to implant stability. For the MDI approach, it is not achieved by a variable waiting period for bone to fully grow into supportive biomechanical contact with the newly inserted implant. Rather, for an ultra-narrow streamlined 1.8-mm titanium implant, it was only necessary to open directly through the overlying keratinized soft tissue with a small starter entry hole, employing a minimal 1.1-mm drill penetration through the denser crestal cortical bone, followed by just a moderate extension into the underlying medullary bone. The MDI could then be inserted and auto-advanced into this minimal starter entry hole (without a bone-eliminating osteotomy) until it self-taps its way into solid apical bone. This process can be properly classified as osseoapposition because the MDI comes into immediate direct contact with mature supportive bone over its threaded length from day 1 of insertion and does not require the complex biochemical process of osseointegration for bone to grow gradually into contact with the implant over a substantial surface area before it can achieve stable functionality. This is the essential and distinctive element in the Sendax MDI insertion protocol that permits predictable immediate function followed by long-term favorable outcomes (see related histologic illustrations elsewhere in this textbook by Balkin, Steflik, Lemons, and Sendax for confirmative study details).

The other major factor that accounts for the immediate stability and functionality of MDIs lies in the key concept of bicortical stabilization. For conventional implants, this stability factor is achieved by buttressing the wider-bodied implants variably between the buccal or labial and lingual bony cortical plates during the insertion process. For 1.8-mm MDIs, the width dimension is usually too narrow to gain any support from widely separated cortices, whereas the MDIs can gain bicortical stabilization in the maxilla by starting initially from crestal cortex and thens after traversing variable medullary bone densities, biting into solid basal bone apically (without perforating) into the floor or walls of the maxillary sinus, or nasal cavity, or pyriform rim, as well as the tuberosity and even the dense midline cortex (in the incisive foramen region). Without this crest to apex cortical buttressing, the MDI must be realistically regarded as a limited-term transitional implant rather than the long-term abutment that can perform on a par with a traditional osseointegrated “fixture” (as per the original Brånemark coinage; see Glossary for details of fixture versus implant).

Of course, to maintain this desirable osseoapposition and ultimate functional supportiveness, MDIs also required balanced and controlled prosthodontic occlusal management to avoid lateral shear overload. Excessive iatrogenic and parafunctional/habitual forces are often prime culprits that may readily destroy otherwise healthy periimplant bone contact—the key breakdown elements found in the presence of traumatic occlusion or coincident infectious bone damage, often associated with a consequent loss of support for any implant system—and MDIs are no exception to this fundamental hazard. A saving grace for MDIs, however, when lost under these negative occlusal overload/inflammatory conditions, is the minimal morbidity and rapid healing closure routinely encountered upon removal compared with the more invasive (and costly) standard-sized implant bodies and their equivalently expansive abutments.




The First Complete-Arch MDI Case (1976)

The jolting transition from dentate to edentulous state has always put a psychologically demanding burden on patients at whatever stage in life it occurs and is accompanied by a sense of lost youth and of physical decline, with a reduced ability to masticate and enjoy food, and with phonetic handicap and speech discomfiture.

And so it was when late in the office day (as so often is the case) an elderly woman presented with terminally failing dentition, with a plea to secure a removable prosthesis so she could cope with a highly important occasion scheduled for the very next morning. Her desperation was palpable, and the potential embarrassment engendered by the near hopeless oral condition was driving her into a severe emotional crisis.

In searching my mind rather feverishly for a rational solution to this patient’s dilemma, I fortunately recalled a concept that I had been recently testing, which brought into play an unusual approach to implant design. All of our intrabony oral implants to date had required an incision down to the periosteum and reflection of a full epithelial soft tissue flap to expose the crestal cortical bone to permit drilling a sufficient opening into the underlying medullary bone, which would allow the insertion of a mechanical replacement for the lost tooth root in that site. My thought had been to try to find a minimally invasive technique for inserting an ultrathin implantable device directly through the overlying soft tissue into the bone without a flap or typical osteotomy, so that a transitional prosthesis could be immediately secured and rendered functional. My difficulty was to find or construct a device that could be deployed in this manner. The only existing shape that seemed to be a modest candidate for such employment was that of endodontic screw posts that were then available as sold in dental supply depots. The limiting problem with such posts, however, concerned the metallic materials from which they were typically fabricated—gold, brass, stainless steel, etc.—none of which could be considered acceptably biocompatible for human implant application.

Fortunately, as was acknowledged in the opening remarks, the advent of titanium as a spin-off of Space Age engineering brought forth screw posts made of this remarkable metal, undoubtedly with the manufacturers’ hope that they would be viewed by the profession as an advance over previous mundane endodontic posts.

To my mind, however, these machined titanium posts also came to represent, in relatively crude form, the ideal implantable entity for a nonsurgical approach to a streamlined insertion protocol. Therefore, in 1976, I came to offer the fruits of my brainstorming to Mrs. Beverley Johnson (now sadly deceased) when she appeared at my office at day’s end with her desperate cry for help.

Mrs. Johnson was a senior voice teacher at the eminent Juilliard School of Music in New York city, who later became the voice teacher/vocal coach for the celebrated American operatic soprano Renee Fleming (who subsequently also become a patient of mine, referred by Mrs. Johnson), and was set to teach a master class in operatic vocal technique the next day when her residual dental prosthesis failed and painfully exfoliated. When I tried to explain to her, as she arrived with this critical emergency, that I knew of no plausible way to quickly secure her prosthesis then and there, except possibly by way of my relatively untried and minimally tested “mini” implant technique, she immediately opted without reservation to have me put the system into practice and signed off to that effect on an improvised consent form.

The sole surviving support elements in her mandible consisted of two small blade-type implants, situated perilously close to the neurovascular bundle and mental foramen, with scant bone in what was left of an extremely atrophic arch. In contemplating the challenging strategy for inserting some of the titanium screw posts, I chose the narrowest posts that I reckoned would fit between the narrow labiolingual and buccolingual bony plates without perforations and with still enough occlusal loading resistance to avoid fracture. My tentative previous trials with the titanium screw posts in the existing post kits led me to have some confidence in the 1.8-mm width as the best overall sizing compromise, although I acknowledged that the height would be limited posteriorly by the available bone above a perilously close inferior alveolar canal or the sparse anterior symphyseal bone from crest to inferior mandibular border, if that could be accessed.

As to the number of inserted titanium screw posts, I elected to place as many around the arch as could be reasonably accommodated, postulating that one mini implant might replace one lost tooth root (a concept which, I might add, has since produced viable MDI outcomes). Radiographs of this historic early case and clinical views of its associated prosthodontics may be seen in Figures1 and 2 of this textbook’s Section on Hybrid MDI Applications.

The real test of the insertion concept came when it was time to decide how much drilling would be needed to permit directly screwing these devices into the bone. I had previously come to the realization that it might be possible to avoid incising and laying back a flap for these ultrathin devices and to drill a minimal opening entry directly through the soft tissue into the crestal cortex and then into medullary bone just enough to allow the mini implant to then self-tap its way to its final depth, just like a wood screw into a plank. (This was precisely the analogy that Dr. Gordon Christensen chose to apply many years later to describe the direct simplicity of the basic MDI insertion process!)

I was particularly encouraged in thinking about how to avoid a conventional surgical flap approach by the realization that my patient had always demonstrated an extreme aversion to local anesthetic injections and “shots” in general and a consistently low pain threshold that was only partially ameliorated by the use of ample nitrous oxide-oxygen relaxation gas. It occurred to me that I might be able to avoid the hated mandibular block injection completely by employing minimal deep crestal infiltrations to the periosteum; this proved to be precisely the case not only for Mrs. Johnson’s procedures but happily for most subsequent patients having MDIs placed in the maxilla as well as the mandible, proving to be a distinct advantage of this often key antianxiety feature of an evolving MDI insertion protocol.

Additionally, avoiding the patient-averse inferior alveolar block injection provided an unforeseen advantage in that it helped avoid impingements on the nerve and potential paresthesias. Gradually deepened rotational advancement of the MDI during insertion rarely caused any patient pain awareness if local infiltration anesthesia was used unless the MDI was coming progressively close to the mandibular nerve or mental bundle. A periapical progress x-ray could then assess the proximity factor and further insertion could either be aborted with the implant permitted to remain at the attained depth, reinserted in a less vulnerable proximate location, or backed out and replaced with a shorter implant. In any case, the likelihood of excessive drilling depth was mitigated by the fact that only a “starter” depth in medullary bone was usually needed to initiate the insertion process, and the subsequent finger and thumb-driver phase could be readily calibrated to avoid overt compressive neurologic impairment.

It could also be observed that the ultra-narrow 1.8-mm dimension was an added safety factor during insertions because it could easily slip between the cortical plates of thin ridges, avoiding potential perforations. It applied equally as well for perilously close adjacent tooth roots in single tooth replacement applications, for which the MDIs turned out to be the ideal, and often the only, realistic implant choice for treacherously narrow interradicular spaces that would otherwise require significant orthodontic intervention.

As to the insertion technique implementation, the standard screw post kits in use at the time fortunately came with simple knurled drivers that allowed moderate clockwise finger rotation with concurrent intraosseous pressure to adequately accomplish the insertion maneuver. Subsequent instrumentation design modifications and refinements made the placement process considerably more efficient, with finger driver, thumb wrench, and ratchet/torque wrench tools specifically fabricated for dedicated MDI insertion procedures.




%Dr. Victor I. Sendax







Acknowledgments

To my estimable colleague Dr. Ronald Bulard, who, at an incipient stage of mini implant evolution, grasped the unique potential of the Sendax MDI Insertion and Reconstructive Protocol and provided the personal and corporate energy to put it decisively on the professional map, with the invaluable assistance of Stephen Hadwin, who engineered and machined the original MDI devices and related instrumentation.

Suzanne W. Vivino: for her skilled secretarial and computer assistance in organizing and preparing the extensive material that was essential to developing this MDI textbook.

Gary J. Ruth, DDS: oral and maxillofacial surgeon, for his generous and collegial contribution of professional time on the front line of clinical MDI research projects.

Raymond Choi, DDS: for his Global Mini Implant Institute consistently embracing MDI teaching and training as an ongoing in-depth project.





About the Author

Dr. Victor Sendax is recognized as a leading pioneer in the field of Dental Implantology, and as the inventor and patent holder of the original Sendax Mini Dental Implant System (MDI), now a 3 M Corporation acquisition.

He has served as President of the American Academy of Implant Dentistry, and as Diplomate-President of the American Board of Oral Implantology/Implant Dentistry. He is the recipient of both the AAID’s Gershkoff Special Recognition Award, and the AAID’s Lew Research Foundation Award for Oral Implant Research. He is also the 2012 recipient of the American Academy of Small Diameter Implants Lifetime Achievement Award.

Academically, he trained and also served as a faculty member, at both NYU College of Dentistry and the Harvard University School of Dental Medicine, and more recently as Associate Professor and First Director, Implant Prosthodontics Research and Resident Training Program at Columbia University School of Dental and Oral Surgery and Columbia-Presbyterian Hospital, and currently as Emeritus Senior Attending oral implantologist in the Department of Otolaryngology and General Dentistry at St. Lukes/Roosevelt Hospital Center, NYC.

As an officer in the US Air Force Dental Corps he graduated from the School of Aviation Medicine at Gunter Air Force Base in Alabama and served as Captain and Base Dental Surgeon on active duty in Japan from 1955 to 1957.

His professional fellowships include the American College of Dentists, the International College of Dentists and the Royal Society of Medicine (Great Britain).

He is internationally recognized in the Marquis Who’s Who In America, Who’s Who In The World, Who’s Who In Medicine & Healthcare, and Who’s Who In Frontiers of Science & Technology.

Musically, he is an alumnus of the Tanglewood Study Group at the Berkshire Music Center, and has served as a Board Member of the NY City Center for Music and Drama (a constituent of Lincoln Center for the Performing Arts and the parent organization of the NYC Ballet and NYC Opera). He has also been a member of the board of directors for the Schola Cantorum under Maestro Hugh Ross, and the Society for Asian Music with sitarist Ravi Shankar and violinist-conductor Yehudi Menuhin.

Magically, he is a life member of both the Society of American Magicians and the International Brotherhood of Magicians (Order of Merlin), and the S.A.M.’s 2012 choice as “Magician of the Year!” As a member of The London Magic Circle he has been recognized as the sleight-of-hand magician who puzzled His Royal Highness Prince Charles with the Interlocked Hands Rising Card Production, which Dr. Sendax first invented and perfected as a young teen-age magician.

He is a member of the Century Association in New York City and has produced the Century Club’s Magic Night in conjunction with his Co-Centurion, Dick Cavett, who prior to his Talk Show Host career also got his start as a magician, as did fellow-luminaries Johnny Carson, Woody Allen and Orson Welles.





Chapter 1 Sendax Hybrid Mini Dental Implant Applications

Combining Natural Tooth Abutments with Conventional and Mini Dental Implants


Victor I. Sendax




Outline


Benefits of Mini Dental Implants (MDIs) and Hybrid Combinations








The primary operational basis for hybridizing three diverse abutment support systems is the underlying critical need to maximally offset potentially traumatic force overload.

Victor I. Sendax




Benefits of Mini Dental Implants (MDIs) and Hybrid Combinations




1. Ultra-small diameter MDIs will slip into minimal-width islands and columns of bone, allowing MDI insertions to proceed even in sites where standard-width conventional implants might be considered too bulky and consequently contraindicated as too risky without major grafting.

2. Minimally invasive starter drill openings through bony cortices and into medullary bone, for only one third to one half of the implant length, means that direct drill encroachment should never occur on any vulnerable adjacent tissues, including mandibular neurovascular canal, mental foramen, inferior border of mandible, adjacent tooth roots, lingual, labial, and buccal cortical bone plates, floor of maxillary sinus, floor of nasal cavity, and posterior wall of maxillary tuberosity.

3. Auto-advancement of the MDI, driven slowly into medullary bone with finger and thumb wrench rotations and compressive pressure until biting into denser bone apically, helps stabilize the MDI but does not require overt penetration of any cortical wall. Additional gradual force can be marshaled by using a ratchet wrench or an adjustable torque wrench (in Newton-centimeters) to improve the mechanical advantage but not to apply excessive force that might snap the implant or fracture very dense Type 1 basal cortical bone typically found in the mandibular symphysis region.

4. MDI crestal emergence profiles through small islands of keratinized gingival soft tissues attached to crestal bone significantly improve the prognosis for the periimplant environment of the MDIs and, by extension, enhance the predictability of the entire hybridized prosthesis.

5. Ponabut design MDIs encourage optimal esthetic outcomes because they can be contoured to provide normal ridge laps in the esthetic zone as well as open embrasures for hygiene maintenance.

6. Occlusal management for MDIs is straightforward and can be harmonized with typical morphology common to conventional implants as well as anatomic variables of natural teeth.

7. MDI affordability can play a significant role in patient acceptance of a restorative treatment plan wherein the need for additional implant abutments to render an improved case predictability may tip the balance into a rejection of an entire important rehabilitative program. The MDI can supplement conventional implants in select cases that can be made more readily cost-effective in such a hybrid combination.



The following images (Figures 1-1 to 1-23 and Box 1-1), starting with the first hybrid MDI case, are sequentially designed to impart an orderly instructional basis for implementing hybrid MDI applications and gradually reinforce the learning curve on a pathway to more advanced MDI combinations.


[image: image]
FIGURE 1-1 Historic First “Mini Implant” Hybrid Case.

Titanium endodontic screw posts used as prototype mini implants, hybridized with two mandibular preexisting (blade-type) implants circa 1976.



[image: image]
FIGURE 1-2 First Mini Implant Case with Prosthesis.

Mandibular prosthesis and underlying mini implants (titanium screw posts) survived intact for 25 years until patient’s demise.
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FIGURE 1-3 MDIs (1.8 mm) for ideal ultra-small diameter, maxillary and mandibular, single tooth replacements.



[image: image]
FIGURE 1-4 MDIs for congenitally missing lateral incisors.



[image: image]
FIGURE 1-5 Maryland-type MDI bridge hybridized with conventional implant.



[image: image]
FIGURE 1-6 Maryland-type hybrid MDI bridge single tooth replacement.
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FIGURE 1-7 Dual tuberosity MDIs hybridized with natural tooth abutments.



[image: image]
FIGURE 1-8 Dual maxillary MDIs anchored in tuberosity cortical wall, hybridized with supportive mandibular interdental MDIs.



[image: image]
FIGURE 1-9 MDIs anchored in tuberosity cortical wall and cortical floor of sinus hybridized with natural tooth abutments.



[image: image]
FIGURE 1-10 Bicortical stabilization is key to maxillary and mandibular long-term MDI functionality.



[image: image]
FIGURE 1-11 MDI hybridized with classic (25 years in situ) blade implant, conventional implant, and natural tooth abutments.



[image: image]
FIGURE 1-12 Hybrid removable and fixed MDI applications.



[image: image]
FIGURE 1-13 MDIs hybridized with natural tooth abutments and conventional implants for both transitional and long-term definitive applications.



[image: image]
FIGURE 1-14 Maxillary MDIs “biting” into floor of nasal cavity and sinus for immediate bicortical stabilization, and mandibular MDIs hybridized with natural tooth abutments.



[image: image]
FIGURE 1-15 MDIs anchored in maxillary cortices and mandibular dense lingual mylohyoid ridge bone, hybridized with natural tooth abutments.
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FIGURE 1-16 Tall, cortically anchored maxillary MDIs hybridized with shorter natural tooth abutments.
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FIGURE 1-17 Dual mandibular terminal-abutment MDIs hybridized with natural tooth abutments.
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FIGURE 1-18 MDIs and conventional implants inserted in bilateral sinus grafts, hybridized with natural tooth abutments, and mandibular conventional implant abutments corestored with MDIs and natural dentition.
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FIGURE 1-19 MDI maxillary Ponabut-design ceramic-metal units hybridized with conventional crown units.
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FIGURE 1-20 Ponabut internal modifications with medium speed diamond drill and water spray.
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FIGURE 1-21 Ponabut units hybridized with natural tooth abutments.
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FIGURE 1-22 Glazed MDI hybrid Ponabut bridge/splint.



[image: image]
FIGURE 1-23 Complete hybrid maxillary and mandibular MDI case.



BOX 1-1 Rationale for MDI and Natural Tooth Abutment and Hybridization




• Rationale for hybridizing MDIs with natural tooth abutments is the subject of a proposed research study by Dr. John Brunski et al of Rensselaer Polytechnic Institute and Stanford University in conjunction with Dr. Victor I. Sendax.

• Ongoing clinical case reports have demonstrated minimal morbid complications from splinting MDIs with supportive dentition compared with anecdotal reports of incompatibility between conventional implant abutments and natural tooth abutments.

• A working hypothesis to explain these different outcomes hinges on the varied bending stiffness of a 1.8-mm wide titanium alloy MDI compared with the 3.0-mm width—plus increasingly greater widths—of conventional implants. It is assumed that the narrower 1.8-mm width of the MDI permits a degree of flexibility that becomes increasingly unrealizable as the width of a metallic implant enlarges. The greater flexibility of the ultra-small-diameter MDIs> may mimic to some degree the cushioning effect of the periodontal ligament and possibly account for the apparent compatibility of the minis with natural dental supports.
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Chapter 2 The Basic Insertion and Reconstructive Protocol Guidelines

Step by Step
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Key Elements of a Minimally Invasive, Immediately Functional Mini Implant System


Summary Guidelines Governing Widths of Mini Dental Implants
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Lower Denture Stabilization: From Case Planning to Postoperative Care

Basic Mandibular Step-by-Step Overdenture Stabilization Review






Key Elements of a Minimally Invasive, Immediately Functional Mini Implant System

After making a minimal starter drill opening directly through attached crestal gingiva, then use a 1.1-mm bone drill through dense crestal cortical bone and drill farther into the more porous medullary bone, and terminate drilling in denser basal bone found typically in mandibular symphysis or posterior dense basal bone layers close to buccal-lingual cortices, buccal external oblique ridges, and lingual mylohyoid ridges. In the maxilla, apical terminus locations should end in the floor of the nasal cavity, floor and bony septa of the antra, cortical walls of the tuberosities, sinuses, pyriform rim, and nasal cavity. Dense midline suture bone may also be a useful destination for apical termination, providing a solid bite-in surface for the apical tip of the mini dental implants (MDIs). Bicortical stabilization is the essential principle.

A standard width 1.8-mm MDI with O-Ball Head or rectangular head (sometimes referred to as square head) abutment should be the most useful size for exploration of bone density, quality, and supportiveness during function and/or parafunction. Wider-threaded MDIs can be employed if a greater “bite-in” is needed than can be provided by the ultra-narrow standard 1.8-mm MDI. One can always change from the 1.8-mm standard MDI to a wider type, using the same starter opening without stripping bone, but not vice versa because the 1.8-mm implant will no longer be in sufficient oppositional contact with mature unprepared bone and consequently will be less likely to be useful as a long-term supportive implant.


Orthodontic Note

Mini implants that are narrower than 1.8 mm typically used in orthodontic TAD applications will not be in immediate contact with enough bone to qualify as anything more than the transitional anchorage for which they were originally designed and dedicated (see Chapter 9).




Summary Guidelines Governing Widths of Mini Dental Implants

The wider the mini implant the greater the challenge for that implant to be immediately and sufficiently bone-appositioned for predictable functionality without observing the gradual healing delay once considered essential for classic Branemark-defined osseointegration to occur. As a direct consequence of this working rule of thumb, it is suggested that the surgeon routinely start by inserting a standard 1.8-mm width MDI, the slowly-evolved optimal diameter derived during the early clinical trials period by Sendax, Balkin, and Ricciardi, and an exploratory technique to determine the bone quality and quantity in the placement site before actually inserting the MDI into its final desired location.


Clinical Tip

Only after this initial step using the 1.8 mm width mini implant should one proceed to try wider diameter 2.1 to 2.5 mm examples in hopes of gaining increased osseous surface area stability and functional supportiveness in Type IV bone sites of poor density and trabeculation.



Another advantage of starting the procedure with the standard width 1.8-mm MDI is the conservation of bone achieved by only gradually “upping the ante” with increasing width implants. The simple but essential choice of osteotomy avoidance with the narrower diameter mini will go a significant way towards avoiding undue loss of valuable bone resource during the critical osseoapposition insertion process.

The following basic step-by-step training presentation is offered to demonstrate basic contemporary sequential training for the Sendax MDI System technology in visually accessible terms.


Editor’s Comment

Nothing presented herein is considered technically “set in stone” because operational variations in MDI pedagogy and training continually evolve with experiential outcomes being gleaned from broad-based clinical settings and from ongoing feedback from laboratory, industry, and research domains. Representative examples are to be found throughout this textbook, some with considerable modifications from this core presentation.








Benefit Highlights


Long-Term




• MDI Long-Term Solution: The original mini implant to first earn FDA Acceptance for Long-Term Use to Stabilize Upper and Lower Dentures, Crowns and Bridges






Simple Technique




• 5-step placement protocol

• Basic finger and thumb driven instrumentation






Minimally Invasive




• No flap for most cases

• No osteotomy (1.1-mm starter pilot hole)






Immediate Load




• Denture is stabilized the day MDIs are placed

• Existing dentures are retrofitted chairside

• Soft tissue is supported and/or implant is retained






Cost Effective




• Affordable materials for dentists

• Affordable procedure for patients








Indications




• Patients who are medically compromised

• Patients who are financially compromised

• Patients who are anatomically compromised

• Patients with diabetes that is controlled






Lower Denture Stabilization (Figure 2-1)


The Primary MDI Application




• Patient’s chewing function is immediately and dramatically improved.

• Bone height is retained due to presence of implants.

• Tissue is supported, and implant is retained!

• A predictable treatment option (approximately 97% implant success rate).

• 4 MDIs can be placed in the anterior mandible (between the foramina) for immediate stabilization.

• Bone is typically dense but often lacking in height and width.

• For MDI, only 10-mm bone height and 4-mm buccolingual width is needed.

• From implant placement to denture retrofitting, the procedure lasts an average 90 minutes.




[image: image]
FIGURE 2-1





Lower Denture Stabilization: From Case Planning to Postoperative Care


Preoperative Planning


Applicable Radiographs




• Panoramic: best jaws overview

• Lateral-Cephalic or equivalent view

• CT scan: 3D collimated

• Periapical: good detail but may have a limited field of view (FOV)








Treatment Planning Guidelines




• Choose length with radiographs and MDI template.

• Choose thread design: Standard 1.8 mm or maximum width? (Typically, standard in mandible and maximum in maxilla).

• How many implants?

Mandible: Four is advisable

Maxilla: Six is advisable

• Locate mental foramen on panoramic x-ray.






Day of Surgery




• Mark left and right mental foramen with intraoral skin marker.

• Measure 7 mm anterior of the mental foramen and mark the ridge to map the most distal implant site.

• Mark remaining sites, leaving approx. 4.5 to 5 mm between each.

• Inject minimal local anesthetic at each implant crestal site down to periosteum covering cortical bone.




Placement Protocol


Step 1. Drill Pilot Hole (Figure 2-2)




• Objective: To penetrate crestal cortical bone.

• Use up and down pumping motion while drilling and irrigate to cool bur.

• Avoid drilling a full-length osteotomy.




[image: image]
FIGURE 2-2 Drill pilot hole.


During the drilling process, monitor depth and angulation for two reasons:


1. To ensure that the length of implant chosen during treatment planning will approximate the length of implant placed in bone; and

2. To be sure the divergence of neighboring implants is within a reasonable degree of abutment parallelism for ease of O-Ring insertion and removal.






Step 2. Insert Implant Using Finger Driver




• Turn clockwise until resistance calls for increased torque (Figure 2-3).




[image: image]
FIGURE 2-3 Finger driver.





Step 3. Advance Implant with Winged Thumb Wrench




• In many cases, the implant can be fully seated by using a winged thumb wrench (driver) to reach and bite into dense supportive bone (Figure 2-4).




[image: image]
FIGURE 2-4 Winged thumb wrench.





Step 4. Final Seating of Implant using Ratchet Wrench or Torque Wrench

Slow Down To avoid fractures!


• Use MDI ratchet adapters with ratchet wrench (or torque wrench with adjustable Newton-centimeter [Ncm] settings) (Figure 2-5).




[image: image]
FIGURE 2-5 Ratchet wrench.


Guideline: Insert Slowly

The ratchet (or adjustable torque) wrench is most necessary when the bone is very dense. Thermal trauma created by excessive friction can damage bone, and torque could fracture mini implant if MDI is too aggressively and rapidly inserted.


• MDI is best advanced in slow, measured stages! Dense bone resists self-tapping insertion.

• Carefully avoid lateral forces, which can cause fracture even with torque levels in a safe range.



Potential implant fractures can be minimized by:


1. Using an adjustable torque wrench set at the recommended 30 Ncm to maximum 45 Ncm depending on bone density and resistance, which is especially useful for very dense Type I bone.

2. Taking approximately 7 seconds for each quarter turn and waiting 5 to 10 seconds or more between turns (allowing viscoelastic bone to accommodate and expand for immediate osseooppositon).




IMPORTANT

Use the thumb or forefinger of opposite hand supporting jaw to apply downward pressure to the head of the ratchet or torque wrench during use. This will limit excessive lateral forces that can also contribute to implant fractures and be more comfortable for patient and doctor.










Ready for the Denture

Implants are fully seated only when:


1. All or most threads are engaged in bone.

2. The apical tip of each mini implant is stabilized by biting into dense mandibular symphyseal bone (Figure 2-6).




[image: image]
FIGURE 2-6 Fully seated implants.



Prosthetic Protocol (Figure 2-7)


Step 1. Place Block-Out Shims

Trim soft elastomeric shims into approximately 2-mm pieces and push each piece over O-Ball Head to cover square neck base completely.


[image: image]
FIGURE 2-7 Prosthetic protocol.





Step 2. Place Metal O-Ring Housings

Use downward and rotational pressure to ensure housings fit passively over slightly compressed soft elastomeric shims.




Step 3. Trough Denture and Check for Critical Internal Clearance




• Use an acrylic bur to make a trough in the anterior portion of the denture (Figure 2-8).

• Dot each housing with white disclosing paste or correction fluid or indelible marker and replace denture over housings.

• Remove and check denture interior for transfer markings.

• Relieve all areas of housing interferences as indicated to obtain unobstructed internal fit!




[image: image]
FIGURE 2-8 Create trough in denture with acrylic bar.



To Save Time Later

After roughening the interior of the denture with an acrylic bur, coat the exterior of the denture with standard petroleum jelly. This will prevent acrylic bonding to that denture surface and teeth and save valuable time during the cleanup phase.






Step 5. Fill Trough with Fast-Set Acrylic Mix

After setting, Cold-Cure Acrylic Resin can also function as a hard reline material, so a full denture reline can be done simultaneously with O-ring housings pick-up for improved functional stability (Figure 2-9).


[image: image]
FIGURE 2-9 Fill trough with fast-setting acrylic mix.





Step 6. Insert Relined Over-Denture Orally




• Patient provides normal occlusion for 6 to 8 minutes while secure hard acrylic sets (Figure 2-10).

• Support patient’s chin and monitor bite.

• Bite register can be made before surgery to be used at this time (blue mousse).

• Trim excess reline resin and polish denture (Figure 2-11).

• Re-insert for patient try-in and any border and internal O-ring relief.




[image: image]
FIGURE 2-10 Patient provides 6 to 8 minutes of normal occlusion while secure hard acrylic sets.



[image: image]
FIGURE 2-11 Denture after trimming excess reline resin and polishing.







Choosing the Right Length

Bi-Cortical Stability: The apical tip of the implant should engage and bite into dense cortical bone.

MDI Threads: All threaded implant surfaces should preferably be engaged in bone rather than soft tissue.




Soft Reline

Soft relines are used for progressive loading without metal housings/O-rings to test for questionable bicortical stabilization






Access Home Care Brush for Patients with MDIs, Conventional Implants, and Natural Teeth


Access Dedicated Implant Toothbrush

An access dedicated implant toothbrush cleans implant and soft tissue interface and prosthetic abutment portion of the MDI with its unique curved-bristle memory (Figure 2-12).


[image: image]
FIGURE 2-12 Access dedicated implant toothbrush.











Basic Mandibular Step-by-Step Overdenture Stabilization Review

(Case Provided By Dr. Charles English∗)


1. Marked Ridge (Figure 2-13)

2. Drilling the Starter Pilot Hole (Figure 2-14)

3. Insertion of MDI Using the Finger Driver (Figure 2-15)




[image: image]
FIGURE 2-13
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FIGURE 2-14
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FIGURE 2-15


Winged thumb wrench continues insertion until significant bony resistance is felt.


4. Final Minimal MDI Seating with the Ratchet Wrench (approximately 30 Ncm) (Figure 2-16)

5. First Implant Fully Seated (Figure 2-17)

6. Repeat Steps 1 to 4 for all four MDIs (Figure 2-18)

7. Silicone Elastomeric Block-Out Shims (Figure 2-19)

8. Seating the Metal Housings Over Block-Out Shims (spacers) (Figure 2-20)

9. Relieve Anterior of Denture, Roughen Tissue Born Surface, and Apply Adhesive (Figure 2-21)

10. Fill with Hard Pick-Up Resin Mix (Figure 2-22)
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FIGURE 2-16
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FIGURE 2-17
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FIGURE 2-18
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FIGURE 2-19
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FIGURE 2-20
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FIGURE 2-21
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FIGURE 2-22


Seat denture and allow to set for 6 to 8 minutes over O-ring housings. Note: Block-out shims prevent pick-up acrylic from getting trapped and set under housings and dangerously locking on to MDIs.


11. Retro-Fit Denture (Figure 2-23)

12. Soft Reline:




[image: image]
FIGURE 2-23


Perform a soft reline for trial progressive load period to test mini implants viability, before use of efficient, definitive O-rings, which is especially applicable for questionable maxillary porous bone implant sites, or for ultra-short mandibular implants tenuously secured in dense, resistant bone strata, and with marginal prognoses, especially if secure bicortical stabilization is not achievable.
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