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Foreword

It has been a joy and privilege to be asked to write a Foreword for
this beautiful book Minimally Invasive Dental Implant Surgery,
edited by two eminent, world-renowned colleagues, Drs. Cullum
and Deporter.

In the past years there has been an exponential increase in scien-
tific information in implant dentistry, and it is really important that
what is learned from basic and clinical research should flow in a clear
and direct way to the practicing professional. In the field of biomedi-
cine there is an ever increasing demand for minimally invasive pro-
cedures (e.g. robotic surgery) in order to decrease the biological costs
for patients. Professional communities must be kept up to date on the
most current findings and developments in diverse scientific areas.

Drs. Cullum and Deporter together with many outstanding con-
tributors have provided, in this first-rate book, a comprehensive
update of knowledge on many different facets of implant dentistry.
This book is sorely needed, and provides an important resource to

implant dentistry which covers the field thoroughly focusing on
specific issues that confront the dental implant professional every
day. All the most relevant aspects of today’s implant dentistry have
been covered in this book, and all the material is presented with
a rigorous scientific approach. The information, such as the basic
principles, the most recent advances, and practical applications, are
presented in a well-integrated way. Beautiful illustrated case reports
complete the book.

This book is a milestone contribution in implant dentistry, and
will set a new standard for many years to come.

Prof. Adriano Piattelli, MD DDS

Professor of Oral Pathology and Medicine

Department of Medical, Oral and Biotechnological Sciences
School of Dentistry

University “Gabriele D’Annunzio’, Chieti-Pescara, Chieti, Italy



Preface

Developing a minimally invasive
mindset ...

A new paradigm in dentistry began with the introduction of osse-
ointegration and the predictable replacement of teeth with dental
implants. Innovation and research have helped to refine the associ-
ated techniques such that today with careful planning and execu-
tion we are able to provide predictable and pleasing esthetic and
functional implant treatments for our patients. Minimally invasive
surgery is the next step ... using the “least invasive” procedure, with
the fewest number of steps and smallest cost. Surgery ... simple,
fast, and clean ... when less is more.

Advances in technology now allow unprecedented diagnos-
tic and planning capability. Following evidence-based protocols
allows ideal implant placement even, where appropriate, with
immediate implantation and immediate function. Choosing to
utilize site preservation grafting at the time of tooth extraction
lessens the later need for dedicated ridge augmentation grafting
with its associated trauma and protracted treatment times. Com-
bining or “stacking” multiple bone manipulation and soft tissue
grafting procedures permits shorter treatment times, and using
truly short implants helps to avoid complications in posterior
jaw sites.

With surgery there is always risk. Flapless surgery can minimize
surgical trauma, but comes with limited visibility and the poten-
tial for complications and unfavorable outcomes without adequate
training and experience. Using computer-guided surgery also
comes with risks and requires considerable time and investment
to achieve competence. Technology is not a substitute for surgical
training, experience or judgment, and significant perils often await
its misapplication ... when more is less.

The focus of this book is to provide a reference for predictable
and minimally invasive surgical techniques that can be progres-
sively applied within a construct of advancing skills. The contribu-
tors were carefully chosen with the purpose of exploring the field
from different perspectives but with a common philosophy. As in
other surgical disciplines, developing a minimally invasive mind-
set in implant dentistry requires a clear understanding of bone and
soft tissue biology, wound healing, dental implant design, and the
required surgical and/or prosthodontic skills to achieve predictable
and optimal treatment outcomes. It is our hope that this book helps
the practicing clinician to achieve these lofty goals.

Thank you to the team at Wiley Blackwell for their efforts and
assistance.

Daniel R. Cullum DDS



Acknowledgments

Undertaking a comprehensive textbook is an ominous project. The
time demand is more than one could ever have imagined. To that
end I wish to thank my family and friends for the time we missed
together: my wife Spring in particular has been outstanding in her
support and love, my parents for teaching me to work, my dad for
instilling a love for dentistry, my office staff and manager Lincoln,
for the extra demands of business and busyness. A special thank
you to Doug for his contribution and interaction, and to all of the
contributors for their efforts and expertise. I want to also thank the
many teachers and mentors who have influenced my career and
praise God for gifting me with the strength, energy and skill to com-
plete this project! Minimally invasive surgery is more demanding in
time, skill and judgment, however, it has changed the way I practice
and we want to share the many benefits for our patients.

Dan Cullum

I would like to thank Dan for giving me the opportunity to partici-
pate in this project. For over 25 years, I have striven to deliver mini-
mally invasive dental implant treatment using short implants and
the OSFE and BAOSFE approaches to sinus floor elevation. This
book has been a challenging project. In the end I enjoyed the work
and interacting with Dan, contributed a bit myself, and learned a lot
from the contributors. Producing a comprehensive book like this
one is a group effort. I would like to express my appreciation to all
who contributed and wish them continued success and good health
in future.

Douglas Deporter

xi



Copyright note

The following contributors retain the copyright of the images listed
below from their relevant chapters:

Aldo Leopardi:
Figures 4.1a,b, 4.4a-c, 4.5a-0, 4.6a-j, 4.7a-1, 4.8a-1, 4.9a-ik-n,
4.10a-w

Daniel R. Cullum:

Figures 1.19a-c, 1.20a,b, 1.21a—f, 3.3a—c, 3.4, 3.7a-c, 3.12a-f, 5.3a-h,
5.4a-1, 8.5, 8.6, 8.8, 8.9, 8.18, 8.19, 11.5a-k, 12.5a—c, 12.7a-e,
12.10a-e, 12.11a-c, 15.1a,b, 15.2a-d, 15.4a-h, 15.8a,b, 15.10a-f,
15.11a,b, 15.12a-d, 15.3a-k, 15.14a-k, 15.15a-n, 15.17a-h, 15.18a-f,
15.19a-k, 15.20, 15.21 16.la-c, 16.2b, 16.4a—-e, 16.5b—f. 16.6,
16.7a,b, 16.8¢,d, 16.9a—1i, 16.10b—g,i, 16.11a-d, 16.12a-h, 16.13a-j,

xii

16.14b-g, 16.15d,i,l, 16.17a-f, 17.1a-d, 17.2a, 17.3a-f, 17.4c,d,
17.5a-0, 17.6a, 17.7, 17.8b, 17.9a-¢, 17.10a-0, 17.11a-v, 17.12d,e,j-n,
18.1a-c, 18.2a-e, 18.3a-g, 18.4a-f, 18.5a-j, 18.10a-o, 18.11a-c,
18.12a-i, 18.13a-t, 18.14a-i, 18.15a-j, 19.1¢, 19.3d, 19.5a—c, 19.8a-k,
19.9a-e, 20.1a-d, 20.15a,b, 20.18a, 20.19¢c, 20.21a-f, 20.22a,b,
20.23a,b, 20.24b, 20.26a-c, 20.27a, 20.30c,e,g, 21.1a-w, 21.2c-f,h-r,
21.3a-x, 21.4a-h, 21.5a-x, 21.6a-w, 21.7e-q, 21.8a-h,k-n,p-t

Bach T. Le:
Figures 14.1, 14.2a,b, 14.3a-g, 14.4, 14.5a,b, 14.6a-1, 14.8a,b

Earl Ness:
Figures 21.2a—b,g,s—v, 21.2t-v, 21.7a-c, 21.8i,j,0



SECTION |

Technology, Diagnosis, and
Treatment Planning



	Minimally Invasive Dental Implant Surgery
	Contents
	Contributors
	Memorial to Jean-Francois Bedard
	Foreword
	Preface
	Acknowledgments
	Copyright note
	SECTION I: Technology, Diagnosis, and Treatment Planning 
	CHAPTER 1: Diagnosis and Treatment Planning for Minimally Invasive Dental Implant 
Treatment 
	Introduction
	The diagnostic process
	Informed consent
	Comprehensive evaluation and risk assessment

	Facial analysis
	Dento‐facial analysis
	Dento‐gingival analysis
	Phonetics

	The esthetic zone: pink and white esthetic concepts

	Planning for ideal implant position
	Treatment planning
	The single missing tooth
	The hopeless tooth
	Multiple missing teeth
	The failing dentition/completely edentulous patient


	Conclusions
	Acknowledgments
	References

	CHAPTER 2: Diagnostic Imaging for Patient Evaluation and Minimally Invasive Treatment Planning

	Introduction
	Cone beam computed tomography data set and software

	3-D anatomic evaluation
	Mandibular alveolar dimensions, undercuts, and the inferior alveolar nerve

	The maxillary sinus, ostiomeatal complex, pathology and grafting 


	Clinical applications for diagnostic and restorative driven treatment planning

	Screw‐retained versus cement‐retained positioning concepts

	Clinical applications: surgical phase
	Conclusions
	References

	CHAPTER 3: Risk Assessment and Avoiding Complications

	Introduction
	Risks associated with patient health and habits

	Anatomic risk factors
	Prosthetic risk factors
	Surgical risks
	Conclusions
	References

	CHAPTER 4: The Provisional Restoration: A Diagnostic, Functional, and Esthetic Template
	Introduction

	Bone and soft tissue considerations
	Biologic width
	Adjacent implants
	“Platform switching or shifting”
	Provisional restoration
	Provisional abutments
	Provisional fabrication and impression 
techniques
	Case study 4.1

	Tissue manipulation and sculpting
	Case study 4.2
	Case study 4.3

	Conclusions
	References


	SECTION II: Technology and Surgery 
	CHAPTER 5: Extraction Site Management for Ridge Preservation and Implant Site Development 
	Introduction
	Rationale for alveolar ridge preservation
	The biology of extraction socket healing
	Guided bone regeneration applied to extraction sites

	Minimally invasive surgical protocol

	The “modified” Bio‐Col technique for ridge preservation

	Open‐barrier techniques
	The Cytoplast (hd‐PTFE) ridge preservation technique

	Conclusions
	References

	CHAPTER 6: Engineering Biologic Width and Tissue Levels with Implant and Abutment Surface Preparation

	Introduction
	The laser‐ablated surface
	Human histologic evidence of a connective tissue attachment to a dental implant

	Conclusions
	References

	CHAPTER 7: Recombinant Human Bone Morphogenetic Protein‐2 or Recombinant Human Platelet‐Derived Growth Factor BB in Extraction Site Preservation and Bone Augmentation

	Introduction
	Recombinant human bone morphogenetic protein‐2 for extraction socket defects

	Recombinant human bone morphogenetic protein‐2–absorbable collagen sponge socket repair technique 

	Recombinant  human platelet‐derived growth factor BB for extraction socket defects

	Case 7.1
	Case 7.2
	Case 7.3
	Case 7.4

	Discussion
	Conclusions
	References

	CHAPTER 8: Periodontal and Peri‐Implant Soft Tissue Surgery

	Introduction
	Anatomic considerations
	Oral soft tissue morphology
	The dento‐gingival versus implant–gingival complex

	Quality and quantity of soft tissue and bone support


	Surgical considerations
	Flap design principles
	Surgical techniques
	Open recipient site preparation
	Soft tissue grafts and open flap techniques


	Tunnel flaps

	Vascular pedicle “plastic” techniques
	Apical‐positioned flap

	Coronal advanced flap

	Lateral repositioned pedicle flap

	Palatal pedicle flap


	Conclusions
	References

	CHAPTER 9: Minimally Invasive Implant Surgery Using Computer‐Guided 
Technology 
	Introduction
	History
	Computer‐guided technology overview
	Computerized‐tomography‐guided surgery indications

	Numbers and locations of implants
	Immediate loading

	Applications in complicated situations
	Compromised patients

	Implant‐specific instrumentation

	Benefits to patients and clinicians

	Conclusions
	References


	SECTION III: Optimizing Anatomical Limits with Short, Narrow and Angled Implants 
	CHAPTER 10: Short Implants 
	Introduction
	Literature review
	Implant surface topography
	Wide‐diameter implants
	Modifications in osteotomy preparation for short implant placement

	Initial implant stability
	Progressive early implant loading
	Minimizing crestal bone loss
	Mechanical overload

	Conclusions
	References

	CHAPTER 11: Narrow Implants

	Introduction
	Literature review
	Clinical results
	Clinical applications of narrow‐diameter dental implants

	Prosthetic considerations
	Conclusions
	References

	CHAPTER 12: Minimally Invasive Complete Arch Treatment: The Versatility of Angled Implants

	Introduction
	Achieving biomechanical fixation into cortical 
bone 
	Facilitating splinted complete arch immediate function

	Improving biomechanical distribution
	Economy of implant placement
	Increasing resistance form by angulation
	Avoiding vital structures
	Avoiding bone grafting
	Increasing use of immediate function
	Increasing patient acceptance to treatment
	Favorable psycho‐social factors
	Discussion
	Conclusions
	References

	CHAPTER 13: Wedge Implants and Piezoelectric Surgery: A Minimally Invasive Implant Concept for the Treatment of Narrow Alveolar Ridges

	Introduction
	Ultrasonic bone surgery: an overview
	Minimally invasive treatment of narrow ridges

	Wedge implant design
	Wedge implant site preparation
	Clinical case studies
	Case study 13.1
	Case study 13.2

	Conclusions
	References


	SECTION IV: Implant Site Development

	CHAPTER 14: Single‐Stage Implant Placement and Simultaneous Grafting: The “Esthetic Contour Graft”

	Introduction
	Single‐stage implants with simultaneous guided bone regeneration: “esthetic contour graft”

	Defect configuration

	Width of edentulous span
	Number of walls
	Type of defect

	Flap design
	Surgical technique
	Bone graft materials
	Autogenous bone
	Allografts
	Xenografts

	Barrier membranes
	The role of bone and soft tissue augmentation
	Implant position and labial soft tissue thickness

	Conclusions
	References

	CHAPTER 15: Trans‐Alveolar Sinus Elevation and Contiguous Sinus Floor Elevation 

	Introduction
	Anatomic considerations
	Surgical considerations
	Advanced trans‐alveolar sinus elevation techniques

	Procedures
	Osteotome sinus floor elevation

	Bone‐added osteotome sinus floor elevation

	Bone‐added osteotome sinus floor elevation at a sloping floor and in adjacent sites

	Bone‐added osteotome sinus floor elevation with the use of reamer burs 

	Hydrodynamic piezoelectric sinus floor elevation

	Contiguous sinus floor elevation


	Avoiding and managing complications
	Conclusions
	References

	CHAPTER 16: Ridge Expansion

	Introduction
	Literature review
	Anatomic considerations
	Surgical considerations
	Procedures
	Osteo‐condensation in the maxilla: full‐thickness flap

	Osteo‐condensation in the mandible: full‐thickness flap

	Osteo‐mobilization in the mandible: full‐thickness flap exposure

	Osteo‐mobilization for horizontal deficiency in the maxilla: flap designs for periosteal retention (split thickness, mini‐flap, or flapless)

	Avoiding complications
	Summary
	References

	CHAPTER 17: Ridge Expansion Combined with Trans‐Alveolar Sinus Elevation

	Introduction
	Literature review
	Anatomic considerations
	Surgical considerations
	Ridge expansion and trans‐alveolar sinus elevation procedures for maxillary horizontal and vertical deficiency

	Soft tissue flap design

	Bone incision design
	Ridge expansion and trans‐alveolar sinus elevation procedures


	Avoiding complications
	Summary
	References


	SECTION V: Immediate Implant Reconstruction

	CHAPTER 18: Immediate Implant Placement for Single- and Multi‐Rooted Teeth
 
	Introduction
	Literature review
	Prosthetic considerations
	Anatomic considerations
	Surgical considerations
	Procedures with single‐rooted teeth
	Immediate procedures for multi‐rooted teeth
	Mandibular molars
	Maxillary molars and trans‐alveolar sinus elevation

	Conclusions
	References

	CHAPTER 19: Immediate Esthetic Zone Tooth Replacement 
	Introduction
	Literature review
	Provisional abutment design
	Preoperative evaluation and planning
	Surgical techniques
	The provisional restoration
	Conclusions
	References


	SECTION VI: Comprehensive Applications of Minimally Invasive Surgery

	CHAPTER 20: Skeletal Anchorage and Orthodontics in Implant Site Development

	Introduction
	Temporary anchorage devices
	The anterior–posterior dimension
	The vertical dimension
	The transverse dimension
	Interdisciplinary treatment with orthodontic and implant site development

	Case study 20.1
	Case study 20.2
	Case study 20.3

	Conclusions
	References

	CHAPTER 21: Minimally Invasive Comprehensive Treatment: Case Studies

	Outline of case studies
	Introduction
	Case study 21.1
	Case study 21.2
	Case study 21.3
	Case study 21.4
	Case study 21.5
	Case study 21.6


	Index
	EULA

