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Foreword

Historically, dentistry has been considered a pro-
fession combining science and art, in which the
balance of impact on clinical practice between
new knowledge, professional skills, and the use
of new technologies and tools has more often
tilted toward human factors rather than scientific
advances. This has been particularly true in inter-
ventions aimed at rehabilitating the esthetics and
function rather than arresting or curing the diseas-
es affecting the oral cavity. However, over the past
decades, significant advances in our understand-
ing of tissue biology, wound healing, and regener-
ative principles have expanded our ability to devel-
op predictable therapies for managing soft- and
hard-tissue deficiencies around teeth and dental
implants. These advances have evolved alongside
the rise of periodontal and periimplant plastic sur-
gery, offering clinicians unprecedented opportuni-
ties to restore both function and esthetics in their
patients.

This book provides a structured, evidence-based
overview of contemporary periodontal and peri-im-
plant plastic and regenerative surgery, with par-
ticular emphasis on treatment in the esthetic area.
It provides a comprehensive synthesis of current
knowledge in periodontal and peri-implant plastic
surgery, grounded in evidence-based principles
and enriched by decades of clinical experience.
From the fundamental understanding of periodon-
tal anatomy and health to advanced reconstructive
procedures, each chapter has been meticulously
crafted to provide clinicians with both theoretical
foundations and practical guidance for managing
the most challenging clinical scenarios. Each sur-
gical technique is supported by current evidence
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and illustrated with clinical cases that demonstrate
both the potential and the limitations of various
approaches. Special attention has been devoted
to soft tissue management, integrating minimally
invasive approaches and advanced biomaterials
to improve our ability to reconstruct lost periodon-
tal and peri-implant tissues and to recognize their
critical importance in achieving optimal functional
and esthetic outcomes.

The final chapters acknowledge the reality of
contemporary practice, where implant dentistry
has become integral to comprehensive treatment
planning. The timing of implant placement, ridge
augmentation techniques, and management of
peri-implant soft tissues are explored in depth,
providing clinicians with the knowledge necessary
to achieve predictable, long-term success.

This book is intended for periodontal specialists,
oral surgeons, general dentists with an interest
in advanced periodontal procedures, and dental
students seeking to deepen their understanding
of periodontal and peri-implant plastic surgery.
While some procedures require advanced training
and experience, we believe that understanding the
principles underlying these techniques will benefit
all clinicians who care for patients with periodontal
and peri-implant needs.

| am confident this work will contribute to excel-
lence in periodontal and peri-implant care, and ul-
timately to improved oral health and quality of life
for the patients we serve.

Mariano Sanz
Professor of Periodontology
University Complutense of Madrid (Spain)
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Foreword

The publication of this volume, “Perio Esthet-
ics, Esthetic and Reconstructive Periodontal and
Peri-Implant Surgery,” conceived and written by
Professor Francesco Cairo and his colleagues,
enriches the cultural landscape of a highly sophis-
ticated and unique surgical specialty: esthetic per-
iodontal and peri-implant surgery.

It is a remarkably structured book, with approxi-
mately 650 pages, 11 chapters, and over 2,100
high-quality images. The text is complemented,
in a new and modern editorial approach, by 34
videos of surgical procedures performed using an
operating microscope.

The various chapters, starting from the essential
knowledge of the pathophysiology of anatomical
structures, illustrate lesions of the soft and hard
tissues of the jaws and propose, based on solid
scientific evidence, precise indications for regener-
ative/ reconstructive treatments around teeth and
implants.

The surgical techniques, described step-by-step
in detail and illustrated with beautiful photographs
and videos, provide to the reader a truly refined
guide. Of particular interest is the appendix, which
discusses patient management in the postopera-
tive period, including potential immediate and late
complications of treatment.

The clinical and scientific message conveyed by
the author is very clear, concise, and incisive. The
beautiful iconography, combined with the availa-
bility of videos, facilitates understanding of all the

surgical techniques proposed. The text, due to the
sophistication and completeness of the technical
indications, is aimed not only at all specialists al-
ready expert in the field who wish to improve their
knowledge and clinical performance in periodontal
and peri-implant plastic surgery, but is also indis-
pensable for young graduates who wish to em-
bark on a responsible journey in this magnificent
and fascinating specialty.

Therefore, this comprehensive work demonstrates
not only the recognized and personal scientific val-
ue of Prof Francesco Cairo, but above all his pas-
sionate work as a University Professor, which has
received great international recognition through
the establishment of a European School of Peri-
odontology and Implantology at the University of
Florence.

Sincere congratulations also to Quintessence,
who chose to present the book in a very refined
and modern editorial version. To Professor Franc-
esco Cairo and his diligent collaborators, we wish
a great and well-deserved success, which will
surely repay the enormous effort and commitment
in creating this beautiful work.

Giovan Paolo Pini Prato

Full Professor of Periodontology
Universities of Siena and Firenze (ltaly)
President of SIdP 1993-95



Foreword

It is with great pleasure and pride that | present
Prof Francesco Cairo’s book on esthetic and re-
constructive periodontal and implant surgery.
Among the plethora of books on this topic, this
text stands out because it masterfully combines
three aspects that | believe are fundamental to our
clinical practice:

e |talian clinical excellence as a method.
e Scientific evidence as a compass.
e FEthics as a central value of clinical practice.

Prof Cairo embodies these three elements with
his personal history as a clinician, researcher, and
teacher, trained within one of Europe’s most re-
nowned schools: that of his teacher, mentor, and
friend, Prof Giovan Paolo Pini Prato, and within
the broader context that Florence has held as a
privileged place for clinical and scientific innova-
tion in periodontology. Francesco is a product of
what has been called the ltalian Renaissance of
Periodontology and is today one of its most illus-
trious representatives. Over the years, I've had the
pleasure and honor of sharing part of his growth
journey, and I've found a sincere friend whom |
admire.

| read the book with curiosity and attention, draw-
ing useful insights. Methodologically, the book
aims to support the clinician who reads it in doing
the right things well. The extensive photograph-
ic iconography, accompanied by over 30 videos,
guides and inspires operational excellence, a truly
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fundamental aspect of esthetic and reconstructive
surgery. Beyond the “how,” the clinical and scien-
tific knowledge nuggets help in making operation-
al decisions in terms of “if,” “what,” and “when,”
focusing on the appropriateness of the procedure
and the essential dimension of patient benefits:
the “why.”

If you embark on a path of professional develop-
ment in this field, the logical and systematic ap-
proach will be useful in supporting your growth,
stimulating your interests, and nurturing your as-
pirations.

If you're already an expert, this book is a useful
resource for comparison and refresher courses,
packed with important details and truly helpful
suggestions, and in some ways a challenge to
measure yourself against.

For all of us, this book is an opportunity to reflect
and evaluate our daily work and therefore a stimu-
lus to continue on a path of growth.

With great affection, | would like to thank my friend
Francesco for his efforts in this beautiful book,
which is not just another of many, but a text that
will surely earn a place in our practice libraries.

Happy reading!

Maurizio Tonetti

Chair Professor, Shanghai Jiao Tong University
School of Medicine, Shanghai, China

Editor Journal of Clinical Periodontology 2007-22
Presidente SIdP 2014-15
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Preface

For Alexander Baumgartem, an eighteenth-centu-
ry German philosopher, esthetics “is the science
of sensory knowledge.” The esthetic sense is not
a simple individual inclination, but a profound cul-
tural trait and defining identity. From the Renais-
sance onward, “beautiful” has taken on a value
that goes far beyond the visual dimension: it has
become an organizing principle of thought, a cri-
terion of judgment, a form of relationship with the
world. Likewise, the “reconstructive” approach of
modern surgery has a radical and noble meaning:
putting things back together like a craftsman, re-
storing their proper form and function, respecting
the individual and their deepest needs.

The esthetics of the smile, in fact, is not merely
a cosmetic factor, but an essential component of
psychological and relational well-being. A healthy
smile communicates health, confidence, open-
ness, and vitality. And it is no coincidence that the
modern periodontist today finds himself faced with
the challenge of combining technical expertise
with esthetic sensitivity.

These two souls, esthetic and reconstructive, are
the deepest vocations of the book that | am pleased
to present to you: “Perio Esthetics, Esthetic and
Reconstructive Periodontal and Peri-Implant Sur-
gery.” A long journey that has concluded today,
as | write these few introductory words, but that
began about five years ago. A highly ambitious
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project: to attempt to share with the reader the
cultural revolution in the world of Periodontology
and Implantology over the last twenty years, under
the banner of esthetic and reconstructive surgery.
A revolution of which | have been a direct witness,
but also an agitator and promoter, and which to-
day allows young periodontists, dental specialists,
or simply enthusiasts, to approach treatment in a
modern and more comprehensive way: esthetic
reconstruction not as a possible therapeutic op-
tion, but as an unavoidable and predictable neces-
sity in daily clinical practice.

A journey that touches the principles of recon-
structive surgery, single and multiple gingival re-
cession surgery, gummy smile surgery, esthetic
prosthetic treatment and regenerative periodontal
surgery. And for implants, it covers implant place-
ment procedures in the esthetic zone, hard tissue
reconstruction techniques, and various soft tissue
reconstruction procedures. A journey that | hope
will instill in you passion for the quality of care and
a constant sense of improving your skills. A jour-
ney that | hope will excite and ultimately hypnotize
you, with the underlyng idea that surgical treat-
ment may help patients in restore also their own
sense of harmony.

Happy reading!

Francesco
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These anatomical findings require meticulous at-
tention to achieve optimal results while minimizing
risks and discomfort. In a classic cadaver study,
Reiser et al (1996) studied the location of the pal-
atine artery in relation to the CEJ of the premolars,
demonstrating that the distance in high palates is
17 mm, in average palates 12 mm and in shallow
palates only 7 mm (Fig 7).

Figures 8 to 10 show examples of identification
on computerized tomography of the bony groove,
through which the palatine artery runs, of the
greater palatine canal and of the thickness of the
palatine mucosa. Furthermore, figure 11 presents
a simulation of the position of the palatine artery
according to the meta-analysis data of Tavelli et
al, 2019.

CEJ

Fig 7 Schematic of the location of the palatine artery on a) the flat palate, b) the middle palate, and c)
the deep palate, according to the study by Reiser et al, 1996.

Fig 8 Location of the bony groove for the passage of the greater palatine artery apical to the palatine
root of an upper second premolar (sagittal section of computed tomography). Fig 9 Location of the
greater palatine canal palatally between the impacted second molar and wisdom maxillary teeth (sagittal
section of computed tomography).

Fig 10 Thickness of the palatine mucosa in a
sagittal section of computed tomography. Apical-
ly, the bony groove for the passage of the palatine
artery is outlined in red.
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CHAPTER 4

Fig 11 Simulation of the location of the greater palatine artery with respect to the palatine margin of the
teeth, according to the meta-analysis by Tavelli et al, 2019. The circle indicates the probable location of
the palatine artery exit from the greater palatine canal.

Histological and histo-morphometric
analysis

Visual analysis of the palatal mucosa reveals sig-
nificant changes in mid-distal progression (Figs
12 to 14). Histological analysis reveals that the
palatal mucosa is composed of three primary lay-
ers: the epithelium, the lamina propria, and the
submucosa (Harris et al, 2003).

Epithelium

This layer is characterized by ortho-keratinization
and has a thickness of approximately 300 pm-
600 pym (0.6 mm), corresponding to the gingival
epithelium. It features a thick, ortho-keratinized
squamous epithelium, with occasional areas of
para-keratinized epithelium with nuclei retained in

the keratin scales. This layer provides protection
against mechanical stress and microbial invasion.

Lamina propria (LP)

This is a layer of dense connective tissue. It con-
tains a high percentage of intercellular substance,
produced by fibroblasts, predominantly collagen
fibers (primarily types | and Il, and a few types V
and VI), which are responsible for the mechani-
cal properties of the palatal mucosa. The LP has
finger-like projections (papillae) that interlock with
the overlying epithelium, improving adhesion and
ensuring that oxygen and nutrients reach the sur-
face cells by diffusion. The LP is made up of two
sublayers: a superficial papillary layer (PL) and a
deep reticular layer (RL) (Garcia-Caballero et al,
2023).
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L-incision technique

The L-incision technique offers an advanced ap-
proach to graft harvesting, allowing for a precise
dissection of a split-thickness flap. This method
allows for harvesting the graft after flap raising
ensuring optimal control of flap thickness. Incor-
porating an anteriorly releasing L-incision, the
technique improves visibility, allowing the clinician
to work with greater precision when harvesting
the connective tissue graft. One of the main ad-
vantages of this approach is its ability to maintain
a minimal and predictable thickness of the overly-
ing flap, while ensuring excellent control over the
harvested subepithelial connective tissue graft,
improving predictability and reducing donor site
complications (Bhatavadekar & Gharpure, 2018).
(Clinical case 1: Figs 25 to 36).

L-INCISION TECHNIQUE

e A horizontal incision and a mesial vertical

incision to create an L-shape °

e The connective tissue graft is harvested °
from the underlying area °

e The area is sutured to achieve primary NECrosis
closure

ADVANTAGES

Adequate visibility for harvesting
Uniform harvesting procedure
Primary closure, reducing the risk of

Technically, the procedure begins with a hori-
zontal incision, positioned 2 mm submarginally
and extending anteriorly from the first molar. At
the anterior end of this incision, a vertical L-cut
is made to improve access. A thick, split-thick-
ness flap is then carefully raised from the incision
margins, leaving a thin layer of periosteum intact
above the palatal bone.

Using tissue elevator, the reflected flap is held in
place while the graft is harvested by separating
it from the deeper site. Care is taken to leave a
1.5 mm thick flap to promote proper healing. The
donor site is then sutured closed.

In Clinical case 2 (Figs 37 to 43) further details
of the technique, and also in figure 44 an image
for a link to a video (Video 3) of this procedure.

LIMITS

Adequate learning curve
Possible complications such

as bleeding, dehiscence, or
infection due to the large wound
required

Table 3




Fig 25 Initial case of a harvest using the L-shaped technique. Fig 26 Split-thickness horizontal in-
cision with the blade perpendicularly positoned to the surface to delimit a trap-door flap thickness
of approximately 1.5 mm.

Fig 27 Change of blade inclination, moving it apically in a split-thickness direction with an inclination
parallel to the long axis of the teeth. Fig 28 After vertical releasing incision, the trap-door is raised
up with partial-thickness approach.

Fig 29 Once the trapdoor is raised up, the connective tissue can be harvested. The graft incision
is approximately 1 mm apically than the initial incision. Fig 30 The graft is progressively separated
from the underlying layer.
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Fig 24a Baseline 4 mm recession at 13 before surgery. Fig 24b CAF elevation.

Fig 25a CAF after de-epithelialization of the anatomical papilla. Fig 25b CAF sutured coronally to
the CEJ.
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Fig 26 Baseline recession (a) and 1-year outcome (b) comparison.

Fig 27 Initial recession (a) and 1-year outcome (b) comparison (magnified).

160




CHAPTER 5

Fig 28 CAF healing model. Baseline recession at 24. Fig 29 CAF sutured approximately 1.5 mm cor-
onally to the CEJ.

Fig 30 View at 10 days, note the stable flap and ongoing inflammatory phase. Fig 31 View at 20 days,
the edema is reduced.

Fig 32 View at 3 months, the edema has resolved and the gingival margin has slightly contracted.
Fig 33 View at 6 months, the tissues is stabilized after post-surgical contraction and complete root
coverage has been achieved.
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CHAPTER 5 CLINICAL CASE 4

Fig 36a Baseline recession on tooth 21 with composite restoration applied over the root. Fig 36b Clin-
ical appearance after restoration removal.

Fig 37a CAF design. Fig 37b Sutured CAF.

Fig 38 Complete coverage at 1 year.
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Figs 39, 40 (top) Clinical conditions after 10 years. Stability of results after 20 years (bottom).




Surgical Technique

Papilla preservation techniques

Surgical techniques leading to periodontal re-
generation have become increasingly efficient
through incisions designed to preserve interden-
tal tissues.

Papilla preservation techniques aim to maintain
the integrity of the papillary body by placing in-
cisions either on the palatal or buccal aspect.
These incisions allow improved wound closure,
clot protection, and primary intention healing.
The first papilla preservation procedure was de-
scribed by Takei (Takei et al, 1985), recommend-
ing a palatal semilunar incision that left the papilla
attached to the buccal flap. The author noted that
a buccal incision could be chosen when the de-
fect was located palatally.

In 1995, Cortellini et al introduced the Modified
Papilla Preservation Technique (MPPT), employ-
ing a buccal incision designed to increase the re-
generative space and ensure primary flap closure
at the interdental area, while maintaining a simpli-
fied surgical approach.

A full-thickness palatal flap, including the inter-
dental papilla, is elevated to expose the inter-
proximal defect.
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The combination of the buccal incision with a
partial-thickness buccal incision increases the
likelihood of flap closure over non-resorbable ti-
tanium-reinforced membranes.

This procedure can be successfully applied when
the width of the interdental space is at least 2 mm
at the apical portion of the papilla.

For narrower interdental spaces, the Simplified
Papilla Preservation Flap (SPPF) was proposed
(Cortellini et al, 1999).

This technique involves an oblique incision
through the papilla associated with the defect,
extending from the buccal line angle of the in-
volved tooth toward the middle portion of the in-
terdental papilla below the contact point of the
adjacent tooth.

The papilla is thus splitted into two different part:
the buccal portion is elevated with the buccal flap,
and the lingual part with the lingual flap (Cortellini
& Tonetti, 2015).

The interdental space may be described either as
a “clinical diastema”, a space larger than 0.5 mm
between proximal surfaces, or an “anatomic di-
astema”, defined as an increased space between
roots measured at the supracrestal portion of the
papilla (Figs 21 and 22).

Fig 21 Incision techniques for the interdental papilla. a) Palatal incision according to Takei et al. b) Mod-
ified papilla preservation technique. ¢) Simplified papilla preservation technique.
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Fig 22 Papilla incision plan-
ning. a) Papilla base > 2 mm:
modified papilla preservation
with horizontal incision indicat-
ed. b) Papilla base < 2 mm:
simplified preservation with di-
agonal incision indicated.

Fig 23 Papilla preservation techniques. a) Takei technique. b) Modified preservation with palatally rotat-
ed papilla. ¢) Minimally invasive papilla incision technique.

Flap design

Minimally invasive surgery

the term minimally invasive surgery (MIS) describes
a minimally traumatic approach for the treatment of
intrabony defects, involving intrasulcular incisions,
preservation of the entire interdental papilla, and
minimal flap elevation to access the osseous de-
fect (Harrel et al, 1999; Cortellini & Tonetti, 2007).
The literature consistently reports that periodontal
regeneration of intrabony defects results in clinical
attachment level (CAL) gain, probing pocket depth
(PPD) reduction, and minimal gingival recession
(REC).

More recently, new techniques have been intro-
duced to further reduce flap dimensions, healing
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time, and patient discomfort (M-MIST) (Cortellini et
al, 2009) (Figs 23 and 24).

The flap procedure employs a papilla preservation
technique in all circumstances and is particularly
indicated for single defects with interproximal and
buccal involvement. Within this field, several tech-
nical modifications have been described, such
as the single-flap approach (SFA) or the modified
minimally invasive surgical technique. The surgical
approach consists of a small interdental access in
which only a small triangular buccal flap is elevat-
ed, while the papilla is left in place, connected to
the root of the involved tooth by the supracrestal
fibers (Trombelli et al, 2009).

These modified approaches are associated with
minimal morbidity and excellent clinical outcomes
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Fig 56 Deep site-specific pocket with persistent inflammation/infection mesial to 46 (a) with a very
deep bone defect (b).

Fig 57 Minimally invasive surgery performed only on the buccal aspect; corresponding papillae are
incised but not reflected.
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Fig 58 Identification of 11-mm depth infrabony defect.

Fig 59 Application of amelogenins.
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Fig 112 Multiple recession defects (RT 2 on 11 and 13) in the 11-16 sextant with interdental pockets
and distal infrabony defects at 15 and 13. Fig 113 Initial pockets at 15 and 13.

Fig 114 Initial radiograph of defects in figure 113. Fig 115 Design of a multiple coronally advanced
flap with 13 as rotation center, submarginal incision for false recession at 14, simplified mesial papilla
preservation at 16, and complete distal preservation at 13.

Fig 116 De-epithelialization of papillae and false recession area. Fig 117 EDTA application before ap-
plication of enamel matrix derivative.
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Fig 118 Stabilization of buccal connective tissue graft at 13 anchored to de-epithelialized papillae with
simple sutures. Fig 119 Application of amelogenins and deproteinized bovine bone in defect distal to
15. Fig 120 Coronally advanced flap suture.

Fig 121 Healing with esthetic improvement and recession reduction at 13 and 11. Fig 122 Final
radiographs.
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Fig 192 Flap design with two vertical releasing incisions. Fig 193 Elevation of a full-thickness flap.
Fig 194 Placement of two autogenous block grafts, one horizontal and one vertical. Fig 195 Appli-
cation of particulate autogenous bone. Fig 196 External application of deproteinized bovine bone.
Fig 197 Stabilization of resorbable membranes. Fig 198 Primary intention closure after flap passi-
vation. Fig 199 After 5 months, view of the site from the buccal aspect.
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Fig 200 After 5 months, occlusal view of the site. Fig 201 Re-entry. Fig 202 Placement of a single
implant at site 24. Fig 203 Placement of a single implant at site 24, occlusal view. Fig 204 Use of
a connective tissue graft in the area of tooth 23. Fig 205 Wound suture with a healing abutment
in place. Fig 206 Buccal view of soft-tissue healing. Fig 207 Occlusal view of soft-tissue healing.
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