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“Black then white are all I see in my infancy
Red and yellow then came to be
Reaching out to me
Lets me see

As below, so above and beyond, I imagine
Drawn beyond the lines of reason
Push the envelope
Watch it bend”

TOOL - Lateralus
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More than 30 years have passed since the 
term periodontal plastic surgery was first 
introduced and defined. Throughout these 

years, a myriad of novel procedures and scien-
tific breakthroughs addressing the treatment of 
deformities of the gingiva, mucosa, and underly-
ing bone have come and gone. Some have been 
validated by long-term scientific evidence, while 
others are still undergoing constant evolution. With 
the achievement of predictable tooth-replacement 
therapies leveraging dental implants, there is an  
ever-increasing need for predictable treatment of 
the peri-implant tissues. 

Profiting from their vast experience in research, 
in clinical practice, and, of course, as academic 
educators, Drs Leandro Chambrone and Gustavo 
Avila Ortiz have assembled a comprehensive and 
up-to-date guide for modern periodontics and 
implant-related procedures. Embodying the spirit of 
translational medicine, these authors have managed 
to transfer findings derived from scientific evidence 
into practice settings with the goal of improving 
treatment outcomes and, most importantly, overall 
patient satisfaction.

This book begins with an overview of biologic 
principles as well as critical concepts for identifying 
and diagnosing deformities affecting the periodontal 
and peri-implant tissues. In the subsequent chap-
ters, Drs Chambrone and Avila Ortiz address the 
armamentarium employed for surgical procedures 
and give concise, to-the-point descriptions of the 
principles behind the performance of diverse surgi-
cal techniques. Furthermore, a detailed compilation 
of the materials used for grafting or improving soft 
and hard tissues is also gracefully presented. Closing 
this volume, Drs Chambrone and Avila Ortiz have 
exemplified the practice of evidence-based dentistry 
by presenting many surgical cases that encompass 
the clinical applications of the concepts previously 
described.

I believe that this book will aid both novice and 
experienced clinicians by bringing them up to speed 
on the current status of periodontal and implant- 
related plastic and reconstructive surgery and hope-
fully help them navigate the sea of knowledge that 
has been produced in our field.

Giovanni Zucchelli, dds, phd

Associate Professor of Periodontology
University of Bologna

Bologna, Italy

FOREWORDS
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In regenerative dentistry, the reconstruction of soft 
and hard tissues surrounding teeth and implants has 
remained a significant challenge for decades. The 

regeneration of alveolar bone, periodontal ligament, 
and supporting structures around teeth or the rebuild-
ing of the alveolar ridge to allow for strategic implant 
placement requires a methodical approach. Authored 
by leaders in evidence-based dentistry and clinical 
sciences, Drs Leandro Chambrone and Gustavo Avila 
Ortiz, TISSUES exquisitely blends art and science in 
regenerative therapy, evoking a unique ethos fusing the 
two. The vision for each clinical approach is supported 
by the rationale for the selection of the proper arma-
mentarium and biomaterial based on scientific 
evidence. As Isaac Asimov eloquently stated, “There 
is an art to science and a science in art; the two are 
not enemies, but different aspects of the whole.” The 
elegant harnessing of the compilation of the tissues, 
the tools, the grafts, the flaps, and the surgeries is a 
distinctive approach for reconstructive periodontal 
and peri-implant procedures blending science and art.  

Chapter 1 on the “tissues” underscores and beau-
tifully describes the importance of the organs and 
tissues of the oral cavity, with an emphasis on the 
supporting apparatus of teeth and dental implants.  
This basis sets the stage for understanding the 
biology of the structures required for promoting an 
orchestrated wound repair of oral defects. The next 
chapter on the “tools” highlights the rapidly evolv-
ing armamentaria that are crucial for the proper 
management of soft and hard tissues for regenerative 

therapeutic reconstruction. Chapter 3 on the “flaps” 
showcases innovations that have been advanced 
over the years toward enhanced minimally inva-
sive techniques leading to better wound healing 
outcomes with reduced patient morbidity. Chapter 
4 on the “grafts” describes a wide array of natural and 
synthetic bone and soft tissue replacements including 
autografts, allografts, xenografts, and alloplasts. The 
usage of these biomaterials provides flexibility to the 
clinician for graft options based on global availability 
of new technologies in clinical practices. The final 
chapter on the “surgeries” merges the key concepts 
from the preceding parts to design and deliver to the 
patient evidence-based therapies coalescing clinical 
expertise, scientific evidence, and patient preferences.  

I am confident that you will enjoy this text designed 
for trainees and specialists in periodontics, oral 
surgery, and implant dentistry. Drs Chambrone and 
Avila Ortiz furnish the reader an erudite perspective 
blending cutting-edge technical approaches with 
advanced scientific principles. This book serves to 
extend our knowledge to apply leading plastic recon-
structive therapies to optimize periodontal, oral, and 
peri-implant clinical care. 

William V. Giannobile, dds, ms, dmedsc 
Dean & Professor

Department of Oral Medicine, Infection,  
  and Immunity

Harvard School of Dental Medicine
Boston, Massachusetts





Various instruments, graft materials, biologics, and implant systems are displayed 
in the iconography enclosed in this book. Brand names may be identifiable 
or easily inferred by experienced readers. Although each of the authors has 
personal preferences, we do not endorse any of the commercial products shown. 
It is undeniable that satisfactory therapeutic short- and long-term outcomes 
may be obtained with select products from different manufacturers as long as 
the fundamental principles of diagnosis, case selection, treatment planning, 
surgical execution, postoperative care, and maintenance are understood and 
applied accordingly.

Warning to Seafarers

Enjoy the trip! 



“No wrong, no right
I’m gonna tell you, there’s no black and no white
No blood, no stain
All we need is… one vision”

QUEEN - One Vision
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PREFACE

Since we completed our formal academic 
training, the dental profession has continu-
ously evolved on the basis of empirical and 

scientific discovery. The past two decades have 
witnessed a profound transformation in the way that 
dentistry is practiced and taught worldwide. This 
transformation bore the integration of evidence-
based dentistry, major advances in 3D radiographic 
imaging for diagnosis and treatment planning, a 
deeper understanding of the etiopathogenesis of 
oral diseases (such as caries and periodontitis, 
including the oral-systemic link), the development 
of new restorative and surgical biomaterials, clini-
cal translation of tissue engineering research, the 
application of novel technologies for enhanced 
diagnosis (eg, caries detection devices, biomark-
ers) and treatment (eg, high-torque handpieces, 
laser therapy), the use of magnification in clini-
cal dentistry, the refinement of minimally invasive 
surgical and restorative protocols, the utilization 
of temporary anchorage devices and clear plastic 
aligners in orthodontic therapy, the consolidation 
of dental implant therapy as the prime alternative 
for functional and esthetic rehabilitation of miss-
ing teeth, and, more recently, the incorporation of 
digital dentistry workflows.

Research in bioactive materials and nanoscience, 
augmented and virtual reality, and artificial intelli-
gence and big data usage holds great promise and, 
in synergy with the expansion of interprofessional 
collaboration, is expected to significantly improve 
health care outcomes through the optimization 
of personalized therapies with a focus on disease 
prevention and long-term maintenance of health.

Although nobody knows what the future will 
ultimately bring, one thing we know for sure: The 
wheel of innovation and change will inevitably 
continue to spin. As a consequence, the boundar-
ies of established knowledge will expand beyond 
the status quo, and new opportunities will emerge 
to elevate the level of oral health care that can be 

offered to patients. However, we firmly believe that 
a solid understanding and command of the foun-
dational principles underlying adequate treatment 
planning and execution of any clinical procedure 
are required to properly harness innovation. 

This book was primarily created with the intent of 
sharing our perspective on the application of peri-
odontal and implant-related plastic and reconstruc-
tive surgery in contemporary clinical practice with 
an emphasis on a set of core concepts. Our vision is 
based on a holistic approach that encompasses four 
elemental domains that gravitate around one pivotal 
component—the actual surgical intervention— 
toward which all threads converge. 

One of the fundamental pillars of clinical practice 
in our profession is the intersection between art 
and science. While knowledge emanating from 
clinical creativity and empirical observation has 
often been disregarded or even harshly criticized 
in the light of evidence-based dentistry, we should 
actually embrace it, celebrate it, and recognize 
it is an inherent component of dentistry without 
which our collective and individual capacity to grow 
and evolve would be sterile. Consequentially, a 
purposeful attempt to balance evidence-based 
content with a practical approach was made from 
the initial stages of preparation of this book.

We are passionate about learning and sharing. 
This book captures much of what we have learned 
over the years regarding periodontal and implant- 
related plastic and reconstructive surgery, and we 
truly hope that our efforts to share our knowledge 
and perspective will have a positive impact in the 
lives of many patients around the globe.

Finally, we would like to express our deepest grat-
itude to our respective families, friends, mentors, 
and colleagues who have supported (and put up 
with) us over the years of our professional journey. 

And thanks to all of you for reading our book!

Leandro & Gustavo



“You say you want a revolution
Well, you know
We all want to change the world”

THE BEATLES - Revolution
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THE TOOLS

“If you start me up
If you start me up I’ll never stop”

THE ROLLING STONES - Start Me Up



INTRO
Surgery is an intervention performed with the intent 

of altering the structure of the human body by the 

removal or reconstruction of tissues for the diag-

nosis, prevention, and/or therapeutic treatment of 

conditions or disease processes. In the medical field, 

the adjectives plastic and reconstructive specifically 

apply to therapeutic interventions aimed to restore, 

repair, reshape, and/or enhance the function or 

appearance of parts of the body that are affected 

by a disease or condition. 
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INTRO

Based on the original definition of periodontal 
plastic surgery proposed in 1988 by P.D. Miller1 
and a subsequent modification published in 

2015 that included dental implants,2 periodontal and 
implant-related plastic and reconstructive surgery may 
be broadly defined as a surgical discipline that encom-
passes a group of diverse therapeutic interventions 
aimed at preventing and correcting anatomical, devel-
opmental, traumatic, iatrogenic, and inflammatory- 
induced alterations and deformities of the periodon-
tium, edentulous ridges, and peri-implant tissues.

A comprehensive list of periodontal and implant- 
related plastic and reconstructive surgical interventions 
commonly performed in contemporary clinical practice 
is displayed in the box on the facing page. In essence, 
these interventions are primarily geared toward the 
restoration or enhancement of oral tissue structures 
to recreate an environment compatible with patient 
satisfaction and sustainable, long-term periodontal and 
peri-implant health, function, and esthetics.

The indications for periodontal and peri-implant 
plastic and reconstructive surgical therapy have grown 
considerably since the beginning of the 21st century 
because of three main reasons: 

1.	 The consolidation of a solid base of scientific 
evidence and empirical knowledge.

2.	 The development of new biomaterials and the 
refinement of surgical instruments and techniques.

3.	 An increase in the demand for this type of interven-
tion from the population. 

The success of periodontal and implant-related plas-
tic and reconstructive surgical therapy is based on 
several fundamental principles, including a profound 
understanding of the characteristics of periodontal 
and peri-implant tissues in health and disease, proper 
selection and utilization of surgical armamentarium, 
adequate flap design and management, and an under-
standing of the properties and indications of different 
graft materials and biologics. All of these elements are 
interconnected and, in the mind of the expert clinician, 
become one in the process of treatment planning and 
patient care.

In subsequent chapters of this book, a total of 
five core components of periodontal and implant- 
related plastic and reconstructive surgical therapy are 
addressed in a concise and practical manner (Fig 1).  
Chapter 1 (The Tissues) is aimed at providing a “clinically 

FIG 1  Diagrammatic representation of the relationship between the core components of this book. Note that the surgical 
intervention is at the center of this illustration, denoting that a proper understanding and command of the other four elements 
is primordial to achieve predictable and successful therapeutic results.



oriented” perspective on the most significant aspects 
of the structure and biology of the tissues that consti-
tute the periodontium and the peri-implant apparatus. 
This chapter also describes different classifications to 
categorize and manage a variety of tissue deformities, 
as well as the basic principles of wound healing rela-
tive to intraoral surgical procedures. After a meticu-
lous assessment of the periodontal and peri-implant 
tissues to identify treatment needs, performing the 
most suitable and predictable surgical intervention is 
key for success. Hence, in chapters 2, 3, and 4, relevant 
aspects of the triad formed by The Tools (ie, surgical 
equipment), The Flaps, and The Grafts are thoroughly 
discussed. Although these three basic components are 
addressed separately, it is important to mention that, 
in most clinical scenarios, they are tightly interrelated 

and influence one another in clinical decision-making  
processes. Finally, in chapter 5 (The Surgeries), follow-
ing a brief introductory review pertaining to some 
essential surgical principles, the concepts covered in 
previous chapters are tied up through the description 
of a selection of clinical cases that illustrate the appli-
cation of periodontal and implant-related plastic and 
reconstructive surgery on the basis of current evidence.

REFERENCES 

1.	 Miller PD Jr. Regenerative and reconstructive periodontal plastic 
surgery. Mucogingival surgery. Dent Clin North Am 1988;32:287–306.

2.	 Chambrone L. Evidence-Based Periodontal and Peri-implant Plas-
tic Surgery: A Clinical Roadmap from Function to Aesthetics. Cham, 
Switzerland: Springer, 2015.

Plastic and reconstructive surgical interventions commonly  
performed in periodontal, edentulous, and peri-implant sites in 
contemporary clinical practice

PERIODONTAL SITES
•	 Elimination of aberrant frenula
•	 Removal of gingival pigmentation
•	 Anatomical crown exposure
•	 Treatment of mucogingival 

conditions
	‒ Gingival augmentation 
	‒ Root coverage

•	 Regeneration of infrabony and 
furcation defects

EDENTULOUS SITES
•	 Alveolar ridge preservation / 

reconstruction
•	 Alveolar ridge augmentation

	‒ Soft tissue augmentation
	‒ Bone augmentation

•	 Maxillary sinus floor 
augmentation 

PERI-IMPLANT SITES
•	 Correction of peri-implant 

marginal mucosa defects
•	 Peri-implant soft tissue phenotype 

modification
•	 Repair of peri-implant osseous 

defects



“Of all the things I value most of all
I look inside myself
And see my world
And know that it is good”

BLACK SABBATH - Spiral Architect

Image courtesy of Dr Miguel Romero-Bustillos.



This chapter addresses clinically relevant aspects 

pertaining to the biology and structure of periodontal 

and peri-implant tissues and provides an overview of 

different classifications to categorize deformities that 

are commonly encountered in periodontal, peri-implant,  

and edentulous sites. The basic principles of wound 

healing are also reviewed.

THE TISSUES

1
Image courtesy of Dr Miguel Romero-Bustillos.
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FIG 1  Photomicrograph of a histologic sample (primate) 
depicting the different components of the periodontium in a 
sagittal section (copyright Schupbach Ltd).

TISSUE

noun / ‘tiSHo–o–/

Level of structural  
organization in multicellular 
organisms that consists of  
an aggregate of cells 
together with their  
extracellular matrix.

Enamel

Gingiva

Cementum

Dentin

Periodontal Ligament

Alveolar Bone Proper

Alveolar Mucosa

The Periodontium

1. THE PERIODONTIUM

The periodontium (the attachment apparatus) is a functional unit 
that provides support to the teeth and is constituted by the gingiva, 
alveolar bone proper, periodontal ligament, and cementum (Fig 1). 

Oral mucosa

The oral mucosa is the soft tissue that lines the oral cavity (Fig 2). It 
can be categorized into three main types: (1) masticatory mucosa, 
which includes the gingiva and the soft tissue of the hard palate 
(or palatal vault); (2) specialized mucosa, which coats the dorsum 
of the tongue; and (3) lining mucosa, which covers the remaining 
areas of the oral cavity (ie, inner surface of the lips, vestibule, part 
of the alveolar ridge, cheeks, floor of the mouth, and ventral aspect 
of the tongue).1 From a microscopic perspective, the oral mucosa 
consists of stratified squamous epithelium covering a connective 
tissue layer of variable thickness (Fig 3).



﻿
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FIG 2  Occlusal views of a maxillary and a mandibular arch. The hard palate is completely covered by masticatory mucosa. 
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FIG 3  Photomicrograph of a histologic 
sample of intraoral human keratinized mu-
cosa. The epithelial layer is stained in red/
pink, while the underlying connective tissue 
mostly shows a blue appearance (Masson’s 
trichrome stain).

The primary cell type of the epithelium is the kera-
tinocyte (Fig 4). Keratinocytes are polymorphic cells 
with a rapid proliferation rate whose main function 
is to protect against microbial colonization and inva-
sion. Keratinocytes are capable of producing a wide 
range of biologic products, including keratin. Keratin 
is a fibrous structural protein that is naturally produced 
in specific areas of the oral epithelium as a protective 
guard to withstand normal masticatory activity and 
other mechanical disturbances, such as tooth brushing.

The oral epithelium may consist of four main 
layers or strata. From least to most differentiated 
(also most superficial), these are the basal layer 
or stratum germinativum, the prickle cell layer or 
stratum spinosum, the granular cell layer or stratum 
granulosum, and the keratinized layer or stratum 
corneum (Fig 5). 

The stratum corneum of the oral epithelium may 
present two distinct patterns of keratinization: (1) 
orthokeratinized, which is characterized by the 
absence of cell nuclei; and (2) parakeratinized, which 
contains keratinocytes exhibiting polarized nuclei 

(Fig 6). The stratum corneum is absent in some areas 
of the oral mucosa (eg, alveolar mucosa), which are 
instead covered by nonkeratinized epithelium (Fig 7).

The connective tissue underlying the epithelium 
may contain two compartments: (1) the lamina 
propria, a fibrous layer situated immediately beneath 
the epithelium; and (2) the submucosa, a stratum 
exhibiting lower fibrous density that is rich in vascular 
structures, salivary glands, and adipocytes. However, 
depending on the anatomical location, there may be 
a complete absence of submucosa, such as in the 
gingiva and in some regions of the hard palate.2 The 
lamina propria may be subdivided into two distinct 
layers: papillary and reticular. The papillary layer is 
more superficial and interlocks with the epithelial 
projections. It contains loosely organized collagen 
fibers and capillary loops. The reticular layer mainly 
consists of thick and dense bundles of collagen fibers 
that exhibit a netlike arrangement with a tendency 
to a parallel organization respective to the surface 
of the mucosa3 (Fig 8). 
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FIG 4  Scanning electron microscopy (SEM) images of a culture of oral keratinocytes. The top image shows multiple keratino-
cytes, while the bottom image at a higher magnification highlights a keratinocyte with a starlike appearance.
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FIG 5  Layers (or strata) of keratinized stratified squamous 
epithelium in a histologic sample of human oral mucosa. 
Stratum basale: Formed by highly proliferative keratinocytes 
presenting a small cytoplasm and a somewhat cuboid or 
rectangular shape. The newly formed cells migrate away 
from the basal layer through the other three epithelial layers, 
until reaching the stratum corneum. The basal layer is in di-
rect contact with the basement membrane, which separates 
the epithelium from the underlying connective tissue or lam-
ina propria. Stratum spinosum: Formed by large polyhedral 
spinous-appearing cells with prominent peripheral cytoplas-
mic processes, also known as prickle cells. Generally, this is 
the thickest stratum of oral epithelia. Stratum granulosum: 
Formed by keratinocytes exhibiting a flattened appearance 
and larger nuclei, but smaller size compared to those in 
the stratum spinosum. Dense keratohyalin granules may be 
observed in the cytoplasm of some of the most superficial 
cells, underneath the stratum corneum. Stratum corneum: 
Formed by keratinocytes presenting a flat morphology that 
are arranged in a wavy pattern. As keratinocytes migrate to-
ward the surface, their organelles disintegrate. Two patterns 
of keratinization may be observed in the stratum corneum: 
orthokeratinized and parakeratinized.

Stratum Corneum

Stratum Granulosum

Stratum Spinosum

Stratum Basale

Papillary 
Layer

Reticular 
Layer

Lamina 
Propria

Oral 
Epithelium

Submucosa

FIG 8  Photomicrograph of 
a human histologic sample 
illustrating the main layers 
of the oral mucosa.
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FIG 6  (left) Orthokera-
tinized oral epithelium. 
(right) Parakeratinized 
oral epithelium (human 
histology).

FIG 7  Photomicrographs 
illustrating the difference 
between human kerati-
nized and nonkeratinized 
oral epithelium.

Orthokeratinized Parakeratinized

Keratinized Epithelium Nonkeratinized Epithelium
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Gingiva

The gingiva is the most peripheral component of the periodontium and can be 
defined as the collar of fibrous soft tissue that invests the cervical region of a 
tooth and is contiguous with its periodontal ligament and the alveolar mucosa4 
(Fig 9). 

The gingiva extends in a coronoapical direction from the zenith of the gingival 
margin (limbus gingivae) to the mucogingival junction, where it meets the alve-
olar mucosa, with the exception of the hard palate, which is completely covered 
by masticatory mucosa. Although the gingiva is de facto a functional unit with 
variations in shape, contour, and clinical morphology,5 it may be divided into 
two distinct topographic regions that hold clinical significance: the free gingiva 
and the attached gingiva (Fig 10). 

The free (or marginal) gingiva is the most coronal portion of the gingiva. It is 
circumferentially but loosely adhered to the enamel surface through the junc-
tional epithelium, and it forms the external wall of the gingival sulcus (or crevice). 
At its most apical boundary, a shallow, V-shaped horizontal depression known 
as the gingival groove may be identified on the gingival surface, although its 
presence is not ubiquitous6 (Fig 11). This anatomical feature, which was originally 
described by Balint Orban,7 demarcates the boundary between the free and the 
attached gingiva in health (ie, the base of the gingival sulcus). 

FIG 9
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FIG 11  Clinical images demonstrating the 
location of the gingival groove on the facial 
aspect of the maxillary right central and lat-
eral incisors. In healthy sites, the periodon-
tal probe approximately penetrates to the 
apical end of the free gingiva.

FIG 10  Clinical image showing the regions 
of the gingiva (free and attached) and the 
location of the mucogingival junction. 

Alveolar Mucosa

Mucogingival Junction

Gingival Groove

Gingival Margin

Attached Gingiva 

Free Gingiva 
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Allen periosteal elevator, 119, 119f
Allogeneic grafts. See Allografts.
Allogenous grafts. See Allografts.
Allografts

acellular dermal matrices, 259–264, 
260f–262f, 407f, 411f, 432f, 471f, 
533

bone, 274–277, 275f–277f
cortical, 497f
definition of, 208f, 209, 209t

Alloplastic materials
bone augmentation uses of, 280
composition of, 209
definition of, 208f, 209, 209t
groups of, 280
periodontal regeneration uses of, 

280
Altered active eruption, 79
Altered passive eruption, 78–80, 

79f–80f, 360f
Alveolar artery, 26f
Alveolar bone, 30
Alveolar bone crest, 34, 43f
Alveolar bone proper, 4f, 30–35, 

30f–35f, 43f
Alveolar mucosa

anatomy of, 4f, 28
color of, 29f
vascularization of, 182

Alveolar process, 30, 34
Alveolar ridge

anatomy of, 30, 30f
atrophy of, 503f

augmentation of. See Alveolar ridge 
augmentation.

edentulous
bone augmentation in, 475, 

478f–512f
soft tissue augmentation in, 474

guided bone regeneration applica-
tions for, 270–271, 271f

preservation of. See Alveolar ridge 
preservation.

resorption of, 429
Alveolar ridge augmentation

adverse effects of, 425
after tooth extraction, 427
barrier membrane stabilization in, 

fixation pins for, 142f
case studies of, 425–473, 425f–473f
complications of, 425
flap closure after, using modified 

mattress suture, 192
implant therapy and, 476
indications for, 425
net benefit rating of, 425
soft tissue augmentation with, 427
therapeutic options for, 425
tissue maturation timeframe for, 324

Alveolar ridge preservation
adverse effects of, 425
after tooth extraction, 427, 430
case studies of, 425–473, 431f–438f, 

425f–473f
complications of, 425
indications for, 425, 430
net benefit rating of, 425
socket grafting, 427
soft tissue augmentation with, 427
therapeutic options for, 425

Alveolar socket, 33f
Alveologingival fibers, 24f
Amelogenins, 297
American Academy of Periodontology

Best Evidence Consensus, 58
2017 World Workshop on the 

Classification of Periodontal 
and Peri-Implant Diseases and 
Conditions, 63

Amnion/chorion barrier membrane, 
282f

Anabolic agents, 97
Anatomical crown exposure

case studies of, 334–335, 342f–345f, 
346, 347f–366f

tissue maturation timeframe for, 324
Angiogenesis, 93
Antibiotic prophylaxis, 322–323
APE. See Altered passive eruption.
Apically positioned flap, 175, 533, 535

Apicocoronal gingival dimensions, 213
ARP. See Alveolar ridge preservation.
Aspirating syringe, 113, 114f
Aspirators, metal, 126, 126f
Attached connective tissue, 43f
Attached gingiva, 10, 11f–13f, 13, 74
Attached keratinized tissue

for gingival recession defects, 66, 
68

minimum amount of, 212–214
Autogenous bone grafts, 273–274, 275f. 

See also Bone graft(s).
Autogenous connective tissue grafts. 

See also Subepithelial connective 
tissue grafts.
gingival recession defect root cov-

erage using, 218
periodontal phenotype modification 

using, 220f
structural diversity of, 22

Autogenous gingival graft, 189f
Autogenous grafts. See Autografts.
Autogenous soft tissue grafts

applications of, 210
categories of, 222
disadvantages of, 257
donor sites

anatomical considerations for, 
223–227, 223f–227f

biologic considerations for, 
227–231, 227f–231f

factors that affect, 256–257
free gingival grafts. See Free gingi-

val grafts.
healing of, 250–257
junctional epithelium formation after 

healing of, 256
size of, 248
subepithelial connective tissue 

grafts. See Subepithelial con-
nective tissue grafts.

Autografts, 208f, 209, 209t. See also 
specific autogenous entries.

Autologous blood-derived products, 
294–295

Autologous grafts. See Autografts.
Autologous subepithelial connective 

tissue graft
coronally advanced flaps with, 180
root coverage uses of, 93f

B
Backhaus clamp, 126, 126f
Bacteremia, 322
Barrier membranes

absorbable, 281–283, 282f–283f, 
285–286, 290

Page numbers followed by “t” denote tables; those followed by “f” denote figures.
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acellular dermal matrix as, 262
amnion/chorion, 282f
bone graft as, 267, 267f, 269
bone grafts and, 287
chitosan, 283
collagen, 281, 282f
combination therapy using, 287–288
compartmentalization created by, 

269, 270f
definition of, 269
dense polytetrafluoroethylene, 283f, 

283–284, 440f, 468f
expanded polytetrafluoroethylene, 

283–284
ideal properties of, 271–273
matrices versus, 28f, 286
nonabsorbable, 271, 283f–285f, 

283–286, 290, 505f
porcine, 282f, 422f
reabsorbable, 281
stabilization of, in alveolar ridge 

augmentation, 142f
studies of, 288
types of, 281–286

Basal bone, 30, 31f
“Beaver” bur, 133f
Bilaminar technique

case studies of, 392, 393f–403f, 
406f–409f

description of, 218–219, 246, 
248–249, 253–255, 263, 387

peri-implant marginal mucosa 
defects treated with, 529

soft tissue dehiscence defects treat-
ed with, 476

Bioglass, 280f
Biologic width, 27
Biologics

autologous blood-derived products, 
294–295

bone morphogenetic proteins, 77, 
275, 299

definition of, 294
enamel matrix derivative, 294–298, 

296f–297f, 379f, 400f, 570f
platelet-derived growth factor, 294, 298

Biotype
periodontal, 53
phenotype versus, 52

Bisphosphonate(s), 97
Bisphosphonate-related osteonecrosis 

of the jaw, 97
Bite block, 126, 126f
Bite size, 199, 200f
“Black triangles,” 181
Blades. See Scalpel blade(s).
Blood clot, 92, 93f
BMPs. See Bone morphogenetic 

proteins.
Body, of surgical needle, 151–152
Bone

cementum and, comparison be-
tween, 40

peri-implant. See Peri-implant bone.
trabecular, 30, 33f
woven, 32f, 94

Bone allografts, 274–277, 275f–277f
Bone augmentation, in edentulous 

alveolar ridges, 475, 478f–512f
Bone chisels, 129, 129f–131f, 361f
Bone condenser, 140, 141f
Bone core biopsy, 525f, 569f
Bone dehiscences, 34, 35f
Bone graft(s)

autogenous, 273–274, 275f
barrier membranes and, 267, 267f, 

269, 287
enamel matrix derivative and, 297
extraoral donor sites for, 274
function of, 268
harvesting of, 273f
history of, 268
ideal properties of, 271–273
illustration of, 268f
instruments for handling, 140, 141f
osteoconductive properties of, 271
osteogenic properties of, 271
osteoinductive properties of, 271
overview of, 267–268
rationale for, 268–271

Bone graft substitutes
allografts, 274–277, 275f–277f
case study of, 451f
xenografts, 278, 278f–279f

Bone morphogenetic proteins, 77, 275, 299
Bone remodeling, 63
Bone resorption, 93
Bone scraper, 134, 135f–136f, 273f, 505f
Bone xenografts, 278, 278f–279f, 418f, 432f
Bovine bone graft substitute, 451f, 455f
Bovine xenografts, 278, 279f, 517f
BRONJ. See Bisphosphonate-related 

osteonecrosis of the jaw.
Buccal papilla, 16f
Bundle bone, 34
Burs, 132, 132f–133f
Buser modified back-action periodon-

tal chisel, 129, 130f
Buser periosteal elevator, 119, 119f

C
Calipers, 143, 144f
Cancellous bone, 30
Capillary budding, 251
Carbide burs, 132, 133f
Castroviejo needle holder, 124, 125f
Castroviejo scissors, 120, 123f
Catgut suture, 149
CEJ. See Cementoenamel junction.
Cellular intrinsic fiber cementum, 

40–42, 41f
Cellular mixed stratified cementum, 42
Cementoenamel junction, 14, 34, 38, 

39f, 70, 76, 79, 186, 248, 344f
Cementum

acellular afibrillar, 40, 41f–42f

acellular extrinsic fiber, 40, 42f
anatomy of, 4f, 43f
bone and, comparison between, 40
cellular intrinsic fiber, 40–42, 41f
cellular mixed stratified, 42
composition of, 40
definition of, 38
functions of, 40
thickness of, 40f, 42

Ceramic veneers, 364f
Chandler bone chisel, 131f
Chisels, bone, 129, 129f–131f, 361f
Chitosan barrier membranes, 283
Chlorhexidine gluconate rinse, 324
Chromic gut sutures, 149, 202, 379f
Circular fibers, 24f
Circular scalpel, 143
Clamps, towel, 126, 126f
Clinical attachment level, 96
Clinical decision-making, 320, 

325–326, 326t–327t
Clinical recommendations, 326, 327t
Coagulum, 93
Collagen, 22, 24
Collagen barrier membranes, 281, 282f
Collagen plug, 283f
Collagen tape, 283f
Columbia retractor, 120, 122f
Combined ridge deformity, 85f
Compartmentalization, 269, 270f
Condition, 65
Connective tissue, 6, 8f
Connective tissue grafts. See Subepi-

thelial connective tissue grafts.
Continuous sutures, 196, 196f
Conventional loupes, 158
Corn soft tissue forceps, 120, 121f
Coronally advanced flap

description of, 175, 175f, 179–180
double-crossed sutures with, 194f
gingival margin with, 187
gingival recession defect root cov-

erage using, 218
root coverage using, 202, 218
sling suture with, 193, 401f, 404f
subepithelial connective tissue graft 

with (bilaminar technique)
case studies of, 392, 393f–403f, 

406f–409f
description of, 218–219, 246, 248, 

254–255, 263, 297
peri-implant mucosa defects 

treated with, 529
soft tissue dehiscence defects 

treated with, 476
Cortical allograft, 51f, 497f
Corticocancellous bone block allograft, 

277f
Coupland surgical aspirator, 126, 126f
Crater defects, 80
Creeping attachment, 264, 264f
Crestal incision, 170, 170f, 485f, 490f
Cribriform plate, 31, 33f
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Crile-Wood needle holder, 124, 125f
“Criss-cross” suture, 193
Cross-linked porcine collagen matrix, 

266f
Cross-mattress suture, 193, 193f, 441f, 

466f, 491f, 498f, 506f, 523f, 525f, 
537f

Crown fracture, 546f–553f
Curettes

periodontal, 128, 128f
surgical, 129, 129f

Curved needles, 153f
Cutting needle, 152–153, 153f–154f, 197
Cyanoacrylate, 155, 155f
Cytokeratin, 20f

D
Decision making, 320, 325–326, 

326t–327t
Defects

definition of, 65
extraction site, 83, 83f
furcation. See Furcation defects.
gingival recession. See Gingival 

recession defects.
infrabony. See Infrabony defects.
peri-implant bone. See Peri-implant 

bone defects.
peri-implant marginal mucosa. See 

Peri-implant marginal mucosa 
defects.

periodontal. See Periodontal 
defects.

Deficiency
definition of, 65
keratinized mucosa width, 85–86
peri-implant mucosal thickness, 86

Deformities
definition of, 65
developmental, 65
edentulous ridge, 84, 84f
edentulous site, 83–84
peri-implant, 84–91, 85f–91f
peri-implant mucosa, 85–88, 

86f–88f
Dehiscence

definition of, 34, 35f
facial bone, 485f
flap, 186
lingual bone, 465f
peri-implant soft tissue, 86
soft tissue, 83
treatment of, 476
wound, 186

Demineralized freeze-dried bone 
allografts, 274–277, 276f–277f

Dense polytetrafluoroethylene barrier 
membrane, 283f, 283–284, 440f, 
468f

Dental forceps, 138, 140f
Dentin, 4f
Dentogingival epithelium, 22
Dentogingival fibers, 24f, 38

Dentogingival junction, 45
Dentogingival plexus, 24, 26f, 182
Dentoperiosteal fibers, 24f
Dermal matrices, acellular, 259–264, 

260f–262f
Developmental deformities, 65
DFDBA. See Demineralized freeze-

dried bone allografts.
Diabetes mellitus

definition of, 96
wound healing affected by, 96–97

Diamond burs, 132, 133f
Displaced flaps

description of, 175, 175f
root coverage uses of, 387

Double loop suture, 194
Double-crossed suture, 194–195, 

194f–195f, 408f, 480f
Double-edged explorer, 110, 111f
Double-papilla flap, 175
Double-sided mirrors, 110, 110f
Double-sling suture, 515f
dPTFE barrier membrane. See Dense 

polytetrafluoroethylene barrier 
membrane.

Drill kit, 143, 144f
Drug-influenced gingival enlargement, 77

E
Edentulous ridge deformities, 84, 84f
Edentulous site deformities, 83–84
Edentulous site surgery

alveolar ridge
preservation/reconstruction of, 

425–473, 426f–473f
soft tissue augmentation in, 474

implants. See Implant/implant 
placement.

tooth extractions, 425–473, 
426f–473f

Elastin, 22
Elevators

periosteal, 119, 119f–120f
sinus membrane, 138, 138f

EMD. See Enamel matrix derivative.
Enamel, 4f
Enamel matrix derivative, 294–298, 

296f–297f, 379f, 400f, 570f
Envelope flap, 176, 178f, 180, 399f, 499f, 

514f, 570f
EP. See European Pharmacopoeia.
Epithelial cell rests of Malassez, 36
ePTFE. See Expanded polytetrafluoro-

ethylene.
Erythrocytes, 92
European Pharmacopoeia, 151
Euwe bone graft scoop-condenser, 

140, 141f
Evidence-based dental practice, 325f
Excessive gingival display, 336f–340f, 341
Expanded polytetrafluoroethylene, 

270–271, 283–284, 290
Explantation, 565f

Explorer, 110, 111f
Extracellular matrix, 22
Extraction forceps, 138, 140f–141f
Extraction site defects, 83, 83f. See 

also Tooth extraction.
Extraoral deepithelialization, of free 

gingival graft, 243
Eye, of surgical needle, 151

F
Facial bone, 34, 57f, 485f
Facial recession defects, 290
FDBA. See Freeze-dried bone al-

lografts.
Fenestrations, 34, 476, 499f
FFB. See Fresh frozen bone.
FGGs. See Free gingival grafts.
Fibroblasts, 22, 36
Figure-eight suture, 188, 189f
Files, 129, 131f
Fixation pins and screws, 140, 

142f–143f, 288, 288f
Flap(s)

apically positioned, 175, 533, 535
base of, 184
blood supply of, 182f, 182–184
coronally advanced. See Coronally 

advanced flap.
dehiscence of, 186
design and management of, 181–188
displaced

description of, 175, 175f
root coverage uses of, 387

displacement of, 175
double-papilla, 175
envelope, 176, 178f, 180, 399f, 499f, 

514f, 570f
full-thickness, 172, 172f, 175, 184, 416f
gingival, 178
historical evolution of, 179f, 179–180
incisions for. See Incision(s).
laterally positioned, 175
minimal trauma associated with, 

181–182
mixed-thickness, 173, 175, 184
mucogingival, 178
mucoperiosteal, 188
nondisplaced, 175, 175f
papilla preservation, 180
partial-thickness, 173, 173f, 175, 184, 

536f
passiveness of, 186
pedicle. See Pedicle flaps.
repositioned, 175, 175f
retraction of, 182
rotational, 175, 175f
semilunar, 175, 178
shrinkage of, 187
simplicity of, 181–182
split-full-split, 174–175
stability/stabilization of, 186, 188, 199
suture/suturing of

bite size considerations, 199, 200f
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continuous sutures, 196, 196f
cross-mattress suture, 193, 193f, 

441f, 466f, 491f, 498f, 506f, 
523f, 525f

double-crossed suture, 194–195, 
194f–195f, 408f

figure-eight suture, 188, 189f
horizontal mattress suture, 188, 

190, 190f–191f, 196f, 486f
insertion of, 198–199
interrupted sutures, 188–195, 

189f–195f
intraoral behavior of, 202
mattress sutures, 188–193, 

190f–193f, 557f
modified mattress suture, 192, 

192f
needles for, 197–198
removal of, 202–203
sling suture, 193, 193f, 195, 

400f–401f, 404f, 491f, 498f, 
506f, 508f, 523f, 542f, 551f, 
571f

techniques, 188–203
tension-free, 186, 196
tips for, 197–199
vertical mattress suture, 190, 191f, 

338f, 418f, 500f
tension-free coaptation of, 186, 196
thickness of, 184
tunnel. See Tunnel flaps.
types of, 172–179
vertical incision guidelines for, 181
viability of, 182

Flap elevation
description of, 182
full-thickness flap, 172f
partial-thickness flap, 173f

Flat gingiva, 53, 53f–54f
Flossing, 74, 76f
Forceps

dental, 138, 140f
extraction, 138, 140f–141f
hemostat, 126, 126f
soft tissue, 120, 121f

Free gingiva, 10, 11f
Free gingival grafts

acellular dermal matrix versus, 262
biologic remodeling of periodontal 

soft tissue around, 214
contraindications for, 232
definition of, 222
dimensions of, 236–237
disadvantages of, 257
extraoral deepithelialization of, 243
gingival augmentation uses of, 367, 

379f
harvesting of

donor sites, 232, 233f–235f, 245
from palatal mucosa, 236, 237f, 

537f
supracrestal tissue attachment 

considerations, 235

healing of, 250–252
illustration of, 212f, 222f
indications for, 231–232, 240
keratinized mucosa width augmen-

tation using, 231, 232f, 474
primary contraction of, 236
root coverage uses of, 93f
secondary contraction of, 236, 239
shrinkage of, 237
studies of, 213, 236, 262–263
subepithelial connective tissue 

grafts versus, 240
vascular bed for, 251

Freeze-dried bone allografts, 274–277, 
276f

Frenectomy
case studies of, 329, 329f–333f, 418f, 

551f
tissue maturation timeframe for, 324

Frenum
aberrant, surgical removal of, 329, 

329f–333f
anatomy of, 28, 29f

Fresh frozen bone, 274
Full-thickness flap, 172, 172f, 175, 184, 

416f
Furcation defects

description of, 80, 82
periodontal regeneration of

case studies of, 414f–424f
description of, 324, 414
options for, 414

G
Galilean loupes, 158, 158f–160f, 163
GBR. See Guided bone regeneration.
Gingiva

anatomy of, 4f
attached, 10, 11f–13f, 13, 74
blood supply of, 24, 26f, 182
color of, 16, 18, 28
connective tissue attachment of, 39f
description of, 10
enlargement of, 77, 77f
excessive display of, 336f–340f, 341
fibers of, 22, 24f, 95
flat, 53, 53f–54f
free, 10, 11f
healthy appearance of, 16, 18
hyperplasia of, 77
inflammation of, 377f
innervation of, 24
junctional epithelium of, 22, 23f
lamina propria of, 22
melanosis of, 16, 17f, 336f
nonpigmented, 18
oral gingival epithelium of, 20, 20f
overgrowth of, 77, 77f
pigmentation of

normal, 16, 18
removal of, 334

scalloped, 53, 53f–54f
stippling of, 17f

stratified squamous epithelium of, 
16, 20

sulcular epithelium of, 20, 21f, 23f
thick, 56f
thickness of, 74
thin, 53, 56f
vascularization of, 24, 182

Gingival augmentation
adverse effects of, 367
in anterior mandible, 367
attached keratinized tissue 

amounts, 212–214
case studies of, 367–386, 367f–386f
complications of, 367
free gingival graft for. See Free 

gingival graft.
indications for, 367
net benefit rating for, 367
noncarious cervical lesions, 

215f–216f, 215–217
soft tissue grafting for, 212–220, 

212f–220f
studies of, 213–219

Gingival flap, 178
Gingival groove, 10, 11f–12f
Gingival margin, 43f, 55f, 71, 185
Gingival margin position, 213
Gingival margin zone, 182
Gingival phenotype

description of, 54, 56f, 74, 75f, 216
gingival augmentation for modifica-

tion of, 383f–386f
Gingival recession defects

animal model of, 263
attached keratinized tissue amount 

and, 66, 68
buccal, 67
Cairo et al’s classification of, 70
case studies of, 387–413, 388f–413f
class I, 70
class II, 70
class III, 70
class IV, 70
definition of, 66
etiology of, 66, 69
facial, 71
GRD-I, 71, 72f, 218–219, 392f, 398f, 

406f, 410f
GRD-II, 71, 73f, 74, 218, 393f
GRD-III, 71, 73f, 74, 218–219, 395f
illustration of, 66, 66f, 211f, 214f
interproximal attachment with, 70
lingual, 71
localized, 214f
midfacial attachment loss in, 71
Miller’s classification of, 70–71
nonproximal, 74
platelet-derived growth factor for, 298
progression of, 67–68
root coverage for. See Root coverage.
site of, 388
tooth-brushing trauma as cause 

of, 388
untreated, progression of, 215
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Gingival remodeling, 215
Gingival width, 12f
Gingivectomy, 244, 244f, 350f, 361f, 

558f
Gingivoplasty, 334
Glue, surgical, 155, 155f
Goldman and Cohen’s classification, of 

periodontal intrabony defects, 81f
Graft(s)

bone. See Bone graft(s).
connective tissue. See Subepithelial 

connective tissue grafts.
definition of, 208
free gingival. See Free gingival 

grafts.
indications for, 208
soft tissue. See Soft tissue graft(s).
types of, 208f, 208–209, 209t

Graft substitutes
definition of, 208
indications for, 208

Granulation tissue, 93
Greater palatine artery, 225f
Greater palatine nerve, 224
Greenstick fracture, 514f
Grisdale bone condenser, 140, 141f
Ground substance, 22
GTR. See Guided tissue regeneration.
Guided bone regeneration

alveolar ridge applications of, 
270–271, 271f, 427

barrier membrane for, 269, 286. See 
also Barrier membranes.

compartmentalization principle of, 
269, 270f

healing after, 291–293, 293f
history of, 270
indications for, 414
matrices for, 286, 286f
outcomes of, 287, 287f
studies of, 291–293

Guided tissue regeneration
barrier membrane for, 269, 286. See 

also Barrier membranes.
combination therapy using, 414
compartmentalization principle of, 

269, 270f
description of, 179
factors that affect, 421
healing after, 289f, 289–291
histologic outcomes of, 290
history of, 270
indications for, 414
matrices for, 286, 286f
outcomes with, 414, 421
root coverage uses of, 271

Gummy smile, 341

H
Hamp et al’s classification, of furcation 

defects, 82, 82f

Handpiece, high-speed, 132, 132f
Hard palate. See also specific palatal 

entries.
anatomy of, 5f, 10, 224
lamina propria from, 230f

Haversian canal, 30, 32f
Head and neck radiation therapy, 97
Healing

of acellular dermal matrices, 
262–263

after guided bone regeneration, 
291–293, 293f

after guided tissue regeneration, 
289f, 289–291

of free gingival grafts, 250–252
of soft tissue graft substitutes, 262
of subepithelial connective tissue 

grafts, 251, 253–257
wound. See Wound healing.

Healing abutment
case studies of, 508f, 518f, 537f
horizontal mattress suture around, 

191f
peri-implant mucosa adherence 

to, 59f
Health

peri-implant, 62–64, 63t, 64f
periodontal, 62–64, 63t
World Health Organization defini-

tion of, 64
Hemidesmosomes, 22, 46
Hemimandible, 35f
Hemimaxilla, 35f, 224f
Hemiseptal defects, 80
Hemostat, 126, 126f, 197
Hemostatic phase, of wound healing, 

92, 93f
Heterografts, 209
High-speed handpiece, 132, 132f
Homografts, 209
Horizontal bone loss, 80, 504f
Horizontal incisions, 168–170, 168f–170f
Horizontal mattress suture, 188, 190, 

190f–191f, 196f, 486f

I
IE. See Infective endocarditis.
IIP. See Immediate implant placement.
Immediate dentoalveolar restoration 

technique, 274
Immediate implant placement, after 

tooth extraction
case studies of, 431f–438f, 458f–473f
description of, 426–427

Implant/implant placement
alveolar ridge augmentation for, 476
bone and soft tissue augmentation 

simultaneous with, 568f
case studies of, 484f–512f, 516f–519f, 

575f–581f
facial bone dehiscences with, 477
immediate placement of. See Imme-

diate implant placement.

maxillary lateral incisors, 490f–502f
maxillary left first molar, 516f–519f
maxillary left lateral incisor, 

484f–489f
maxillary right canine, 502f
maxillary right central incisor, 

563f–574f
peri-implant bone support and, 

476–477
radiation therapy effects on, 97
removable overdenture, 60f
tissue augmentation prior to, 483f

Incisal edge discrepancy, 573f
Incision(s)

crestal, 170, 170f, 485f, 490f
definition of, 168
in edentulous areas, 170, 170f
guidelines for, 181
horizontal, 168–170, 168f–170f
intrasulcular, 168, 168f–169f, 416f
paracrestal, 170, 170f
parasulcular, 168, 169f, 343f, 361f, 

499f, 550f, 569f
scalloped, 168, 169f
subcrestal, 170, 170f
vertical releasing, 171, 171f, 176, 181, 184

Infection control, 323
Infective endocarditis, 322
Inferior alveolar artery, 38
Inflammatory infiltrate, 93
Inflammatory phase, of wound healing, 

93, 93f
Inflammatory response, 148f
Infrabony defects

description of, 80, 81f
periodontal regeneration of

case studies of, 414f–424f
description of, 324
options for, 414

Instruments
aspirating syringe, 113, 114f
basic armamentarium, 110–127, 

110f–127f
bite block, 126, 126f
bone chisels, 129, 129f–131f
bone condenser, 140, 141f
bone graft scoop-condenser, 140, 

141f
bone scrapers, 134, 135f–136f
burs, 132, 132f–133f
calipers, 143, 144f
dental forceps, 138, 140f
explorer, 110, 111f
extraction forceps, 138, 140f
files, 129, 131f
fixation pins and screws, 140, 

142f–143f
hemostat, 126, 126f, 197
luxators, 138, 138f–139f
macrosurgical, 155, 162
mallet, 138, 138f
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metal aspirators, 126, 126f
mini-elevator, 138, 139f
mouth mirrors, 110, 110f
needle holders, 124, 124f–125f, 197
overview of, 108
particulate bone graft handling, 140, 141f
periodontal curettes, 128, 128f
periodontal probes, 111f–113f, 111–112
periosteal elevators, 119, 119f–120f
scalpel blade handles, 113, 115f
scissors, 120, 123f
sinus membrane elevators, 138, 138f
sinus osteotomes, 134, 136f–137f
soft tissue forceps, 120, 121f
soft tissue punch, 143, 144f, 445f
soft tissue retractors, 120, 122f
specific armamentarium, 128–144, 

128f–144f
surgical blades, 113, 115, 116f–118f, 

451f
surgical curettes, 129, 129f
surgical dishes, 126, 126f
surgical knives, 115, 118f
tooth extraction, 138–140, 138f–140f
towel clamps, 126, 126f
tray arrangement of, 109f, 127f
trephines, 134, 134f–135f

Intercircular fibers, 24, 24f
Interdental col, 14, 16, 16f, 20
Interdental papilla, 13f–14f, 13–15
Interdental papilla zone, 182
Interdental papillary height deficiency, 76
Interdental septae, 34
Interdental space, 14
Intergingival fibers, 24f
Interproximal attachment

gingival recession defects with, 70
loss of, 218

Interrupted sutures
continuous sutures versus, 196
double-crossed suture, 194–195, 

194f–195f, 408f, 480f
indications for, 196
mattress sutures

cross-mattress, 193, 193f, 441f, 
466f, 491f, 498f, 506f, 523f, 
525f, 537f

horizontal, 188, 190, 190f–191f, 196f, 
486f

illustration of, 557f
modified, 192, 192f
vertical, 190, 191f

simple, 188, 189f, 199, 379f, 401f, 418f, 
423f, 452, 480f, 491f, 498f, 500f, 
506f, 508f, 523f, 537f, 542f, 551f, 
567f, 571f

sling sutures, 193, 193f, 195, 
400f–401f, 404f, 491f, 498f, 506f, 
508f, 523f, 542f, 551f, 571f

Interstitial lamellae, 30, 32f
Intrabony defects, 80, 81f
Intraoperative phase, of surgical thera-

py, 319f, 323

Intraoral flap, 168. See also Flap(s).
Intraseptal artery, 50
Intrasulcular incision, 168, 168f–169f, 

416f
Isografts, 208f, 209, 209t

J
Junctional epithelium

description of, 22, 23f, 26f, 43f, 48f, 
253

long, 94–95, 95f

K
Keplerian loupes, 159, 161f, 163
Keratin, 6, 20, 256f
Keratinization, 6, 21f, 22, 28, 252
Keratinized mucosa width. See also 

Peri-implant keratinized mucosa 
width.
assessment of, 495f, 541f
augmentation of

apically positioned flaps for, 535
case studies of, 474
free gingival graft for, 231, 232f, 

474
subepithelial connective tissue 

grafts for, 474
tissue maturation timeframe for, 

324
deficiency of, 85–86
description of, 58f–59f, 58–60

Keratinocytes, 6, 7f–8f
Keratohyalin granules, 8
Knives, surgical, 115, 118f
Knot security, 147, 149, 199, 201
Knot tying, 201

L
Lamellar bone, 32f, 94
Lamina cribriformis, 31, 33f
Lamina dura, 31, 34f
Lamina propria, 6, 8f, 22, 24f, 38, 223, 

228–229
Lamina propria–submucosa ratio, 228
Langerhans cells, 20
Lasers, 143
Laterally positioned flap

description of, 175
gingival recession defect root cov-

erage using, 218
Laurell-Gottlow suture, 192
Lesser palatine nerve, 224
Leukocyte-PRF, 295
Level of certainty, 326, 326t–327t
Lingual bone dehiscence, 465f
Lingual crown lengthening, 551f
Lingual papilla, 16f
Lining mucosa, 4
Lip repositioning, for excessive gingival 

display, 336f–340f, 341
“Locked mattress” suture, 192
Loupes

conventional, 158, 158f

Galilean, 158, 158f–160f, 163
Keplerian, 159, 161f, 163

#86 Lucas surgical curette, 129, 129f
Luxators, 138, 138f–139f

M
Macrosurgical instruments, 155, 162
Magnification equipment

advantages of, 157
considerations for, 162–163
conventional loupes, 158
Galilean loupes, 158, 158f–160f, 163
history of, 156
Keplerian loupes, 159, 161f
studies of, 163
surgical microscope, 159, 162f, 

162–163
treatment outcomes affected by, 163

Mallet, 138, 138f
Malocclusion, 575f
Mandibular arch, 5f, 30
Mandibular central sextant, 12f, 211f
Mandibular right first molar extraction, 

458f–461f
Mandibular second premolar agenesis, 414
Marginal bone loss, 49
Marquis probe, 113f
Masticatory mucosa

anatomy of, 4, 5f
in mandibular facial sites, 186
in mandibular lingual sites, 186
in maxillary facial sites, 186
in maxillary palatal sites, 186
thickness of, 184, 186

Mathieu-Kocher needle holder, 124, 
124f

Matrices
acellular dermal, 259–264, 

260f–262f, 407f, 411f, 432f, 471f, 
533

acellular fascia, 261
barrier membrane versus, 28f, 286
porcine collagen. See Porcine colla-

gen matrices.
Mattress sutures

cross-mattress, 193, 193f, 441f, 466f, 
491f, 498f, 506f, 523f, 525f, 537f

horizontal, 188, 190, 190f–191f, 196f, 
486f

illustration of, 557f
modified, 192, 192f
vertical, 190, 191f

Maturation and remodeling phase, of 
wound healing, 94

Maxillary arch, 5f, 30
Maxillary canine, root coverage on, 

392f
Maxillary central incisor fracture, 

546f–553f
Maxillary lateral incisors

agenesis of, 490f–502f
extraction of, 438f
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Maxillary left central incisor
agenesis of, 575f–581f
extraction of, 449f–454f, 462f–473f

Maxillary left first molar
extraction of, 461f
implant for, 516f–519f

Maxillary left first premolar extraction, 
455f–457f

Maxillary left lateral incisor
agenesis of, 554f–562f
fracture of, 546f–553f
implant after extraction of, 484–489f

Maxillary right canine implant, 502f
Maxillary right central incisor

extraction of, 439f–447f
implant in, 563f–574f
trauma to, 448f

Maxillary sinus floor augmentation
adverse effects of, 513
case studies of, 513, 514f–528f
complications of, 513
description of, 288
illustration of, 293f
indications for, 513
lateral window approach, 513, 517f, 522f
net benefit rating of, 513
residual bone height and, 513
therapeutic options for, 513
tissue maturation timeframe for, 324
transalveolar approach, 513

Melanocytes, 17f
Melanosis, 16, 17f, 336f
Membranes. See Barrier membranes.
Merkel cells, 20
Metal aspirators, 126, 126f
Metzenbaum scissors, 120, 123f
Microcirculation zones, 182
Microscope, surgical, 159, 162f, 162–163
Microsurgery, 156
Microsurgical instruments

advantages of, 157
applications of, 156
blades, 117f
periosteal elevators, 119, 120f
scissors, 123f
soft tissue forceps, 121f

Miller-Coburn file, 129
Miller’s classification, of gingival reces-

sion defects, 70–71
Mini-elevator, 138, 139f
Minimally invasive surgery, 180
Minimally traumatic tooth extraction, 426
Minnesota retractor, 120, 122f
Mirrors, 110, 110f
Mixed-thickness flap, 173, 175, 184
Modified mattress suture, 192, 192f
#2 Molt surgical curette, 129, 129f
Monje et al’s classification, of peri-im-

plant bone defects, 89, 90f
Morphotype, 53
Mouth mirrors, 110, 110f
MSFA. See Maxillary sinus floor aug-

mentation.
Mucogingival defects, 28, 29f, 220f
Mucogingival flap, 178

Mucogingival junction, 10, 12f, 55f, 78, 178
Mucogingival surgery

history of, 212
for noncarious cervical lesions, 

215f–216f, 215–217
soft tissue phenotype after, 219

Mucoperiosteal flaps, 188
Mucosa. See Keratinized muco-

sa width; Masticatory mucosa; 
Peri-implant mucosa.

Mucosal defect, 477
Mucosal pigmentation removal

case study of, 334
tissue maturation timeframe for, 324

Multifilament sutures, 147, 202

N
Nabers probe, 112, 114f
Natural absorbable sutures, 149
Natural nonabsorbable sutures, 149, 

344f, 350f
Needle holders, 124, 124f–125f, 197–198
Needles, surgical, 151–153, 152f–154f
Neutrophils, 2, 20
#1/2 Nevins-Kramer bone chisel, 129, 

129f
New attachment, 95–96
Nonabsorbable barrier membranes, 

283f–285f, 283–286, 290, 505f
Nonabsorbable sutures, 149, 202
Noncarious cervical lesions, 215f–216f, 

215–217, 393, 404f, 410f
Nondisplaced flap, 175, 175f
Nonkeratinized oral epithelium, 9f
Nonmineralized matrix, 32f
Norland and Tarnow’s classification, of 

papillary height deficiency, 76f

O
Ochsenbein bone chisel, 129, 130f
2-Octylcyanoacrylate, 155
Odontoplasty, 464f
OE. See Orthodontic extrusion.
1-wall infrabony defect, 80
Open flap debridement, 414, 539
Ophthalmic blades, 118f
Oral epithelium, 6
Oral gingival epithelium, 20, 20f
Oral hygiene

postoperative, 324
preoperative, 320f, 321

Oral mucosa. See also Masticatory 
mucosa.
alveolar mucosa, 4f, 28, 29f
anatomy of, 4, 4f–9f

Orban periodontal knife, 115, 118f
Orthodontic extrusion, 549
Orthodontic therapy, 554f–555f
Orthokeratinized oral epithelium, 6, 9f
Osseointegration

definition of, 50
tissue maturation timeframe for, 324

Ostectomy, 499f, 550f
Osteoconductive, 271

Osteocytes, 30, 40
Osteogenic, 271
Osteoinductive, 271
Osteons, 30, 32f
Osteoplasty, 499f, 550f
Osteoporosis, 97
Osteotomes, sinus, 134, 136f–137f
Osteotomy, implant, 450f, 459f, 

464f–465f, 485f, 491f, 508f, 517f, 
569f

P
Palatal bone

anatomy of, 223, 223f–224f
exostosis, 226f

Palatal mucosa, free gingival graft har-
vesting from, 232, 233f, 236f–237f

Palatal vault
anatomy of, 223f, 223–224
soft tissue graft harvesting from, 

223f, 224, 226, 228f
subepithelial connective tissue graft 

from, 226, 226f, 228f, 230, 240, 
245, 399f, 404f, 479f, 485f, 530f, 
570f

Papilla, interdental, 13f–14f, 13–15
Papilla preservation flap, 180
Papillary fibers, 24f
Papillary layer, of lamina propria, 6, 8f
Paracrestal incision, 170, 170f
Parakeratinized oral epithelium, 6, 9f
Parasulcular incision, 168, 169f, 343f, 

361f, 499f, 550f, 569f
Partial-thickness flap, 173, 173f, 175, 

184, 536f
Passive eruption, 78
Patient reported outcome measures, 320
PCP-2 probe, 113f
PDGF. See Platelet-derived growth 

factor.
Pedicle connective tissue graft, 248f
Pedicle flaps

description of, 176, 176f–177f
incisions for

oblique convergent, 171
vertical, 184

length-to-width ratio for, 184
oblique convergent incision contra-

indications in, 171
root coverage uses of, 396f
sling suture for, 193f
trapezoidal, 176, 176f–177f, 184, 420f, 

504f, 507f, 516f, 521f, 524f
triangular, 176, 176f, 497f, 542f, 565f

Peri-implant bone
anatomy of, 50–51, 51f
implant placement and, 476–477
thickness of, 58f, 60–61

Peri-implant bone defects
description of, 89–90, 90f–91f
guided bone regeneration for, 270
repair of, 539, 541f–544f

Peri-implant deformities, 84–91, 85f–91f
Peri-implant health, 62–64, 63t, 64f
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Peri-implant junctional epithelium, 46
Peri-implant keratinized mucosa width. 

See also Keratinized mucosa width.
amount of, 221–222
deficiency of, 85–86
description of, 58f–59f, 58–60
thickness of, 221

Peri-implant marginal mucosa defects
case study of, 529, 530f–532f
correction of, 529, 530f–532f
description of, 86, 87f, 88, 89f

Peri-implant mucosa
anatomy of, 44f, 46
augmentation of, 221–222, 

221f–222f, 577f
blood supply to, 46, 182
deformities of, 85–88, 86f–88f
epithelial keratinization of, 47f
facial, 61f
internal surface of, 46, 48f
keratinized, 46
nonkeratinized, 46
soft tissue grafting for augmentation 

of, 221–222, 221f–222f
supracrestal tissue height, 49–50, 

50f, 60
thickness of

deficiency of, 86
description of, 49, 60, 61f

Peri-implant phenotype
components of, 58f, 58–61
description of, 52
keratinized mucosa width, 58f–59f, 

58–60
modification of, 533, 536f–538f
supracrestal tissue height, 58f–59f, 

60
Peri-implant soft tissue

augmentation of, 477, 535
dehiscences of, 86, 529
phenotype modification, 533, 

536f–538f, 557f
Peri-implant tissues

dehiscence of, 86
intraoral view of, 44f
overview of, 44
periodontal tissue and, comparison 

between, 45, 45f
Peri-implantitis, 62, 96, 539–540
Periodontal biotype, 53
Periodontal curettes, 128, 128f
Periodontal defects

altered passive eruption, 78–80, 
79f–80f, 360f

furcation defects, 80, 82
gingival enlargement, 77, 77f
infrabony, 80, 81f
interdental papillary height deficien-

cy, 76
Periodontal ligament

anatomy of, 4f, 36f, 36–38, 43f
blood supply to, 38
collagenous proteins of, 36
extracellular matrix of, 36

fibers of, 36, 37f
functions of, 36
innervation of, 38

Periodontal ligament plexus, 26f
Periodontal ligament space, 36
Periodontal membrane, 36
Periodontal phenotype

autogenous connective tissue graft 
for modification of, 220f

biotype versus, 54
bone, 55, 57f
bone thickness, 55
components of, 55f
definition of, 52
keratinized tissue width, 55
measurement of, 54–55
noncarious cervical lesions and, 217
thick

anatomical crown exposure for, 
346

flat, 54, 54f
scalloped, 54, 54f

thin, 29f, 54f, 217
thin scalloped, 54, 54f

Periodontal probe, 111f–113f, 111–112
Periodontal regeneration

adverse effects of, 414
alloplastic materials for, 280
animal models of, 290
case studies of, 414f–424f
complications of, 414
of furcation defects

case studies of, 414f–424f
description of, 324, 414
options for, 414

guided bone regeneration. See 
Guided bone regeneration.

guided tissue regeneration. See 
Guided tissue regeneration.

healing after, 414
histogenesis of, 290
indications for, 414
of infrabony defects

case studies of, 414f–424f
description of, 324
options for, 414

net benefit rating for, 414
open flap debridement versus, 414f
outcomes of, 288
papilla preservation flap for, 180
tissue maturation timeframe for, 324

Periodontal surgery. See also Surgical 
therapy.
aberrant frenula removal, 329, 

329f–333f
anatomical crown exposure, 334–

335, 342f–345f, 346, 347f–366f
excessive gingival display, 

336f–340f, 341
gingival augmentation, 367–386, 

367f–386f
root coverage, 387–413, 388f–413f
smile esthetics, 336f–340f, 341

Periodontal tissue. See also Gingiva.
health of, 62–64
peri-implant tissue and, comparison 

between, 45, 45f
Periodontal wound healing, 95–96
Periodontitis

autogenous connective tissue graft 
for periodontal phenotype 
modification in patient with, 
220f

case study of, 553f
description of, 34, 62
smoking effects on, 96

Periodontium
alveolar bone proper, 30–35, 

30f–35f
anatomy of, 4f
cementum. See Cementum.
definition of, 4
gingiva. See Gingiva.
health of, 62–64, 63, 63t
healthy, 29f
oral mucosa, 4, 4f–9f
periodontal ligament. See Periodon-

tal ligament.
vascularization of, 24f

Periosteal elevators, 119, 119f–120f
Periosteogingival fibers, 24f
PFD. See Open flap debridement.
PGA. See Polyglycolic acid.
Phenotype

biotype versus, 52
definition of, 52
gingival. See Gingival phenotype.
peri-implant. See Peri-implant 

phenotype.
periodontal. See Periodontal phe-

notype.
Piezoelectric surgical devices, 143
Pins, fixation, 140, 142f–143f, 288, 288f
PLA. See Polylactic acid.
Plain gut suture, 149
Plasma rich in growth factors, 295
Plasmatic circulation, 250, 262
Platelet-derived growth factor, 294, 

298
Platelet-rich fibrin, 295
Platelet-rich plasma, 295
PMMDs. See Peri-implant marginal 

mucosa defects.
Point, of surgical needle, 152
Polyglycolic acid, 280–281
Polylactic acid, 280–281
Polytetrafluoroethylene, 149, 505f
Porcine barrier membrane, 282f, 422f
Porcine collagen matrices

applications of, 264, 266
bilayer, 265f, 456f
case studies of, 491f, 518f, 542f, 566f
cross-linked, 266f
double-layered, 265
history of, 265
illustration of, 265f–266f
volume-stable, 266, 266f
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Porcine xenografts, 278, 279f
Posterior mandible, root coverage in, 

405
Posterior maxilla, root coverage in, 403
Postoperative phase, of surgical thera-

py, 319f, 323–324
Preoperative phase, of surgical therapy, 

319–323, 319f–323f
PRF. See Platelet-rich fibrin.
PRGF. See Plasma rich in growth 

factors.
Prickle cells, 8f
Primary intention, wound healing by, 

145, 197
Principal fibers, 36, 37f
Pritchard periosteal elevator, 119, 119f
Probe, periodontal, 111f–113f, 111–112
Probing pocket depth, 63
Proliferative phase, of wound healing, 

94
PROM. See Patient reported outcome 

measures.
PRP. See Platelet-rich plasma.
Pseudopocketing, 77
PTFE. See Polytetrafluoroethylene.
Punch, soft tissue, 143, 144f, 445f

R
Radiation therapy, 97
Reattachment, 95
Recombinant human bone morphoge-

netic protein-2, 299, 523f
Recombinant human bone morphoge-

netic protein-7, 299
Recombinant human platelet-derived 

growth factor BB, 298, 422f
Rectangular pedicle flap, 176, 176f, 184
Regeneration, 94. See also Guided 

bone regeneration; Guided tissue 
regeneration; Periodontal regen-
eration.

Removable overdenture, implant-sup-
ported, 60f

Repair, wound, 94–95
Repositioned flap, 175, 175f
Rete pegs, 28, 253
Rete processes, 22, 23f
Rete ridges, 22, 23f
Reticular layer, of lamina propria, 6, 8f
Retractors, soft tissue, 120, 122f
Retromolar pad, subepithelial connec-

tive tissue graft harvesting from, 
230, 230f

Reverse cutting needle, 152–153, 
153f–154f

rhBMP-2. See Recombinant human 
bone morphogenetic protein-2.

rhBMP-7. See Recombinant human 
bone morphogenetic protein-7.

rhPDGF-BB. See Recombinant human 
platelet-derived growth factor BB.

Ridge. See Alveolar ridge.
Root coverage

acellular dermal matrices for, 263, 
407f, 411f

adverse effects of, 387
after monolaminar or bilaminar 

technique, 324
autologous subepithelial connective 

tissue graft for, 93f
bilaminar technique for

case studies of, 392, 393f–403f, 
406f–409f

description of, 218–219, 246, 
248–249, 253–255, 263, 387

case studies of, 387–413, 388f–413f
complications of, 387
coronally advanced flap for, 202, 218
description of, 184
displaced flaps for, 387
envelope flaps for, 176, 180, 399f
free autogenous connective tissue 

graft, 218
free gingival grafts for, 93f, 249, 387
guided tissue regeneration for, 271
indications for, 387
maxillary canine, 392f
mixed-thickness flaps for, 184
net benefit rating of, 387
noncarious cervical lesions and, 216, 

393, 404f, 410f
outcomes of, 184
pedicle flap for, 396f
porcine collagen matrices for, 264, 

265f
in posterior mandible, 405
in posterior maxilla, 403
split-thickness flaps for, 184
studies of, 248–249
subepithelial connective tissue 

grafts for, 248–249, 253–254
suture removal after, 202–203
tunnel flaps for, 176, 381f, 391f, 394f, 

407f, 411f
xenografts, 265

Root debridement, 370f
Root planing, 324
Root reshaping, 576f
Rotational flap, 175, 175f

S
Scaling, supragingival, 321f
Scalloped gingiva, 53, 53f–54f
Scalloped incision, 168, 169f
Scalpel blade(s)

description of, 113, 115, 116f–118f, 451f
handles, 113, 115f

Scissors, 120, 123f
Scraper, 134, 135f–136f, 273f, 505f
Screws

fixation, 140, 143f
tenting, 287f–288f, 288

Secondary intention, wound healing 
by, 147, 235

Semicircular fibers, 24f
Semilunar flap, 175, 178
Serum imbibition, 250
Sharpey fibers, 34, 36, 37f, 40

Siebert’s classification, of edentulous 
ridge deformities, 84, 84f

Simple interrupted suture, 188, 189f, 
199, 379f, 401f, 418f, 423f, 452, 480f, 
491f, 498f, 500f, 506f, 508f, 523f, 
537f, 542f, 551f, 567f, 571f

Sinus floor augmentation. See Maxil-
lary sinus floor augmentation.

Sinus membrane elevators, 138, 138f
Sinus osteotomes, 134, 136f–137f
Sling sutures, 193, 193f, 195, 400f–401f, 

404f, 491f, 498f, 506f, 508f, 523f, 
542f, 551f, 571f

Smile disharmony, 554f
Smile esthetics

anatomic crown exposure for, 
342f–345f

case studies of, 336f–345f, 553f
excessive gingival display, 

336f–340f, 341
Smoking

case studies of, 415f–419f, 544f
wound healing affected by, 96

Socket shield technique, 427
Soft tissue augmentation

alveolar ridge augmentation/pres-
ervation with, 427

in edentulous alveolar ridges, 474
implant placement after, 483f

Soft tissue dehiscence, 83
Soft tissue forceps, 120, 121f
Soft tissue graft(s)

autogenous. See Autogenous soft 
tissue grafts.

free gingival graft. See Free gingival 
grafts.

gingival augmentation uses of, 
212–220, 212f–220f

history of, 210
peri-implant mucosa augmentation 

using, 221–222, 221f–222f
rationale for, 210–222
subepithelial connective tissue 

grafts. See Subepithelial con-
nective tissue grafts.

Soft tissue graft substitutes
acellular dermal matrices, 259–264, 

260f–262f, 407f, 411f, 432f, 471f, 
533

acellular fascia lata matrices, 261
benefits of, 259
description of, 257
healing of, 262–263
xenogeneic dermal matrices, 

259–260, 260f–262f
Soft tissue phenotype, 184, 213
Soft tissue pliers, 120
Soft tissue punch, 143, 144f, 445f
Soft tissue retractors, 120, 122f
Specialized mucosa, 4
Split-full-split flap, 174–175
Split-thickness flaps, 184
Spring calipers, 143, 144f
Sprouting, 251
“Sticky bone,” 295f
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Stillman’s cleft, 74, 76f
Stratified squamous epithelium

of gingiva, 16, 20
of oral mucosa, 4, 8f

Stratum basale, 8f
Stratum corneum, 6, 8f
Stratum granulosum, 8f
Stratum spinosum, 8f
Subcrestal incision, 170, 170f
Subcrestal vertical releasing incision, 

171, 171f
Subepithelial connective tissue grafts. 

See also Autogenous connective 
tissue grafts.
alveolar ridge preservation/aug-

mentation and, 427
coronally advanced flap with (bila-

minar technique)
case studies of, 392, 393f–403f, 

406f–409f
description of, 218–219, 246, 248, 

254–255, 263, 297
peri-implant mucosa defects 

treated with, 529
soft tissue dehiscence defects 

treated with, 476
definition of, 222
donor sites for

healing of, 246–247
illustration of, 231f
palatal, 226, 226f, 228f, 230, 240, 

245, 399f, 404f, 479f, 485f, 
530f, 570f

repeated use of, 246–247
retromolar pad, 230, 230f, 240
stabilization of, 244
tuberosity, 226, 226f–227f, 230, 

240, 244, 245f–246f, 530f
free gingival grafts versus, 240
gingival augmentation uses of, 367
harvesting of

description of, 224, 226f
direct technique for, 240, 243
donor sites. See Subepithelial 

connective tissue grafts, 
donor sites for.

indirect technique for, 243, 254
modified distal wedge approach 

for, 245f
single incision technique for, 240, 

241f–242f
healing of, 251, 253–257
hybrid, 244
illustration of, 222f
indications for, 240, 254
keratinized mucosa width augmen-

tation uses of, 474
maximum size of, 245, 246f
pedicle, 248f
peri-implant marginal mucosa de-

fects treated with, 529, 530f
thinning of, 246f

Subepithelial plexus, 24, 26f, 182
Submarginal vertical releasing incision, 

171, 171f
Submucosa, 6, 223, 228, 228f
Sugarman file, 129, 131f
Sulcular epithelium, 20, 21f, 23f, 43f, 

48f, 253
Superior alveolar artery, 38
Supracrestal connective tissue, 48f
Supracrestal gingival fibers, 95
Supracrestal tissue attachment, 27, 60
Supracrestal tissue height, 49–50, 50f, 

58f–59f, 60, 221
Supragingival scaling, 321f
Surgical blades, 113, 115, 116f–118f
Surgical cassette, 109f
Surgical curettes, 129, 129f
Surgical dishes, 126, 126f
Surgical glue, 155, 155f
Surgical instruments. See Instruments.
Surgical kits, 108
Surgical knives, 115, 118f
Surgical microscope, 159, 162f, 162–163
Surgical needles, 151–153, 152f–154f
Surgical stent, 498f, 507f
Surgical therapy. See also Periodontal 

surgery.
antibiotic prophylaxis for, 322–323
continuum of care in, 319f
intraoperative phase of, 319f, 323
maintenance visits after, 324
postoperative phase of, 319f, 

323–324
preoperative phase of, 319–323, 

319f–323f
Suture(s)

absorbable, 146, 202
absorption rate for, 148
antimicrobial properties of, 148
bite size, 199, 200f
chromic gut, 149, 202, 379f
continuous, 196, 196f
definition of, 145
diameter of, 151, 151t–152t, 197
double-crossed, 194–195, 194f–195f, 

408f, 480f
double-sling, 515f
for flaps. See Flap(s), suture/suturing of.
flexibility of, 147
ideal characteristics of, 147–148
inflammatory response created by, 148f
interrupted. See Interrupted sutures.
intraoral behavior of, 202
knot security of, 147, 149, 199, 201
materials for, 147–149
mattress

cross-mattress, 193, 193f, 441f, 
466f, 491f, 498f, 506f, 523f, 
525f

horizontal, 188, 190, 190f–191f, 486f
modified, 192, 192f
vertical, 190, 191f

multifilament, 147, 202
natural absorbable, 149
natural nonabsorbable, 149, 344f, 350f
needle grasping of, 198f
nonabsorbable, 149, 202
plain gut, 149
pliability of, 147
removal of, 202–203
sling, 193, 193f, 195, 400f–401f, 404f, 

491f, 498f, 506f, 508f, 523f, 542f, 
571f

surgical glue versus, 155
synthetic absorbable, 149
synthetic nonabsorbable, 149
tensile strength of, 147–149, 202
types of, 149

Suturing
of flaps. See Flap(s), suture/sutur-

ing of.
needles for, 197–198
purpose of, 145, 147

Synthetic absorbable sutures, 149
Synthetic nonabsorbable sutures, 149
Syringe, aspirating, 113, 114f

T
Taper point needles, 153, 197
Tensile strength, of sutures, 147–149, 202
Tenting screws, 287f–288f, 288
Tertiary intention, wound healing by, 147
TGF-. See Transforming growth factor 

beta.
Thick flat periodontal phenotype, 54, 54f
Thick gingiva, 56f
Thick scalloped, 54, 54f
Thin gingiva, 56f
Thin scalloped, 54, 54f
3-wall infrabony defect, 80, 92
Tissue, 4. See also specific tissue.
Tissue engineering, 294, 294f
Tobacco smoke, 96
Tooth brushing, 74, 76f, 388, 388f
Tooth extraction

alveolar ridge augmentation after, 
426–427

alveolar ridge preservation after, 427
alveolar ridge resorption after, 429
biologic events secondary to, 426
case studies of, 431f–473f
immediate implant placement after, 

426–427, 431f–438f, 458f–473f
instruments for, 138–140, 138f–140f
maxillary lateral incisor, 438f
minimally traumatic, 426
provisionalization after, 426–427
site management of, 426–427

Tooth replacement therapy with 
implant-supported prostheses, 
554f–562f

Towel clamps, 126, 126f
Trabecular bone, 30, 33f
Trabeculation, 31f
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Transalveolar fibers, 36
Transforming growth factor beta, 277
Transgingival fibers, 24f
Transseptal fibers, 24f
Trapezoidal mixed-thickness flap, 404f
Trapezoidal pedicle flap, 176, 176f–177f, 

184, 420f, 504f, 507f, 516f, 521f, 524f
Trephines, 134, 134f–135f
Triangular pedicle flap, 176, 176f, 497f, 

542f, 565f
ß-tricalcium phosphate, 280
Tuberosity

free soft tissue graft from, 244f
subepithelial connective tissue graft 

harvesting from, 226, 226f–227f, 
230, 244, 246f, 530f

Tungsten carbide inserts, 124, 125f
Tunnel flaps

case studies of, 381f, 394f, 407f, 411f, 
479f

description of, 176, 178f, 179, 194
peri-implant marginal mucosa de-

fects treated with, 529, 530f
root coverage uses of, 381f, 394f, 

407f, 411f
Tunneling knives, 118f
2-wall infrabony defect, 80

U
UNC-15 probe, 112, 113f
United States Pharmacopoeia, 151
USP. See United States Pharmaco-

poeia.

V
Veneers, 364f–365f
Vertical bone loss, 80, 504f

Vertical mattress suture, 190, 191f, 338f, 
418f, 500f

Vertical releasing incisions, 171, 171f, 
176, 181, 184

Vestibular incision subperiosteal tunnel 
access, 176, 178

VISTA. See Vestibular incision subperi-
osteal tunnel access.

Volkmann canals, 30, 32f
Volume-stable porcine collagen matrix, 

266, 266f

W
Wagner scissors, 120, 123f
Wahl file, 129
WHO probe, 113f
Wick effect, 149
Williams probe, 113f
World Health Organization, health as 

defined by, 64
Wound

closure of, 200f
dehiscence of, 186, 539

Wound healing
animal studies of, 95
bisphosphonate effects on, 97
definition of, 92
determinants of, 96–97
diabetes mellitus effects on, 96–97
factors that affect, 92
head and neck radiation therapy 

effects on, 97
hemostatic phase of, 92, 93f
inflammatory phase of, 93, 93f
maturation and remodeling phase 

of, 94
model of, 92f

osteoporosis effects on, 97
periodontal, 95–96
phases of, 92–94
primary intention, 145, 197
proliferative phase of, 94
regeneration, 94
repair, 94–95
secondary intention, 147, 235
smoking effects on, 96
tertiary intention, 147
tissue engineering strategies for, 92
tissue homeostasis during, 182
types of, 94–95

Woven bone, 32f, 94

X
Xenogeneic dermal matrices, 259
Xenogeneic grafts. See Xenografts.
Xenogenous grafts. See Xenografts.
Xenografts

bone, 278, 278f–279f, 418f, 432f
bovine, 278, 279f, 517f
definition of, 208f, 209, 209t
description of, 264
history of, 265
porcine collagen matrices. See 

Porcine collagen matrices.

Z
Zirconia abutment, 446f, 470f, 579f
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