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DEDICATION

The authors would like to dedicate this book to Dr. Ricardo Teles. Dr. Teles was an excellent 
periodontist, an inspiring teacher, and a gifted clinical scientist. In fact, he was a teacher, 
mentor, colleague, and friend to many of the contributors to this publication. His charisma, 
passion, brilliance, and enthusiasm were at the core of his excellence.

Ricardo loved teaching periodontology and considered the students his colleagues, just 
with less experience, and was genuinely happy with the success of his students and 
peers. He really wanted to make an impact in the field and ultimately improve the way we 
treat patients. And he wanted to do that by better understanding the biology of periodontal 
diseases and shaping the next generation of periodontists. We hope that this book bring 
us one step closer to his goals.

Flavia Teles



Clinical Cases in Periodontics  vii

Contributors���������������������������������������������������������������������������������������������������������������� xiii
Preface ����������������������������������������������������������������������������������������������������������������������� xvii
About the Companion Website �������������������������������������������������������������������������������� xix

Chapter 1  Examination and Diagnosis	 1
Case 1	 Examination and Documentation. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 2

Tae H. Kwon, DDS, MMSc, Howard H. Yen, DMD,  
and Liran Levin, DMD, FRCD(C), FIADT, FICD

Case 2	 Dental Plaque-Induced Gingivitis. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11
Nadeem Karimbux, DMD, MMSc , Ningyuan Sun, B.D.S, Ph.D,  
and Satheesh Elangovan, BDS, DSc, DMSc

Case 3	 Non-Plaque-Induced Gingivitis. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 17
N. Joseph Laborde III, DDS, MMSc and Mark  
A. Lerman, DMD

Case 4	 Gingival Enlargement. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23
T. Howard Howell, DDS, Maria Dona, DMD, MSD, DMSc,  
and Thomas T. Nguyen, DMD, MSc, FRCD(C)

Case 5	 Aggressive Periodontitis. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30
Nadeem Karimbux, DMD, MMSc and Martin Ming-Jen Fu,  
BDS, MS, DMsc

Case 6	 Chronic Periodontitis. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 38
Flavia Teles, DDS, MS, DMSc, Ricardo Teles, DDS, DMSc,  
Magda Feres, DDS, MSc, PhD, Belen Retamal-Valdes, DDS,  
MSc, PhD, and Vinicius Souza Rodrigues, DDS, SDD, DMSc

Case 7	 Local Anatomic Factors Contributing to Periodontal  
Disease. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48
Daniel Kuan-te Ho, DMD, DMSc, MSc and David M. Kim,  
DDS, DMSc

CONTENTS



viii  Clinical Cases in Periodontics

C O N T E N T S

Case 8	 Oral–Systemic Links. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 57
Lorenzo Mordini, DDS, MS, Carlos Parra, DDS, and Po Lee, DDS

Case 9	 Developments in Diagnostics. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 73
Aruna Ramesh, BDS, MS, DMD and Hugo Campos,  
DDS, DMD

Chapter 2	 Nonsurgical Periodontal Therapy	 85
Case 1	 Hand and Automated Instrumentation. . . . . . . . . . . . . . . . . . . 86	

Helen Livson, DMD, MMSc

Case 2	 Local Drug Delivery. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 92
Emilio I. Arguello, DDS, MSc and Naciye G. Uzel, DMD,  
DMSc

Case 3	 Systemic Antibiotics . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 101
Flavia Teles, DDS, MS, DMSc, Ricardo Teles, DDS, DMSc,  
Magda Feres, DDS, MSc, PhD, Belen Retamal-Valdes,  
DDS, MSc, PhD, and Vinicius Souza Rodrigues, DDS,  
SDD, DMSc

Case 4	 Use of Lasers in Periodontology. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 114
Abiar Alwael, DDS, MS, Irina F. Dragan, DDS, DMD, MS, 
and Charles Hawley, DDS, PhD

Chapter 3	 Resective Periodontal Therapy	 119
Case 1	 Gingivectomy. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 120

T. Howard Howell, DDS, Maria Dona, DMD, MSD, DMSc,  
and Thomas T. Nguyen, DMD, MSc, FRCD(C)

Case 2	 Preprosthetic Hard Tissue and Soft Tissue Crown  
Lengthening. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 128
Guillaume Campard, DDS, MMSc, Emilio I. Arguello, DDS,  
MSc, and Naciye G. Uzel, DMD, DMSc

Case 3	 Flap Osseous Surgery. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 138
Kevin Guze, DMD, DMSc, MSc, FRCD(C), FICOI

Case 4	 Root Resection. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 145
Philip Walton, DDS, MMSc and Paul A. Levi, Jr., DMD

Chapter 4	 Regenerative Therapy	 155
Case 1	 Treatment of Furcations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

Soo-Woo Kim, DMD, MS and Myron L. Nevins, DMD, MMSc

Case 2	 Treatment of Intrabony Defects Using Allografts . .  .  .  .  .  .  .  .  . 164
Kevin Guze, DMD, DMSc, MSc, FRCD(C), FICOI



Clinical Cases in Periodontics  ix

C O N T E N T S

Case 3	 Treatment of Intrabony Defects Using Growth Factors . .  .  .  . 174
Marc L. Nevins, DMD, MMSc and Vinicius Souza Rodrigues,  
DDS, SDD, DMSc

Case 4	 Treatment of Intrabony Defects Using Alloplastic Materials. .  .  .  .  181
N. Joseph Laborde III, DDS, MMSc and Giuseppe Intini,  
DDS, MS, PhD

Case 5	 Guided Bone Regeneration������������������������������������������������������� 188
Kevin Guze, DMD, DMSc, MSc, FRCD(C), FICOI and  
Mohamed A. Maksoud, DMD

Chapter 5	 Mucogingival  Therapy	 199
Case 1	 Pedicle Flaps. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 200

N. Joseph Laborde III, DDS and Kasumi Kuse  
Barouch, DDS, PhD, CAGS

Case 2	 Connective Tissue Grafts. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 206
Ronny S. Taschner, DDS and Jennifer F. Taschner, DDS,  
MMSc

Case 3	 Free Gingival Grafts. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 214
Ronald M. Fried, DMD, MMSc and Maria Dona, DMD,  
MSD, DMSc

Case 4	 Allografts (Alloderm) for Mucogingival Therapy. .  .  .  .  .  .  .  .  .  . 228
Livia Valverde, DDS, MS, PhD, DMSc and Sarah D. Shih,  
DDS, MS, DMSc

Case 5	 Frenectomy and Vestibuloplasty. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 235
Daniel Kuan-te Ho, DMD, DMSc, MSc, Satheesh Elangovan,  
BDS, DSc, DMSc, and Sarah D. Shih, DDS, MS, DMSc

Case 6	 Minimally Invasive Coronally Advanced Flap Techniques. .  .  .  242
Samar Shaikh, BDS, MS, Pooyan Refahi, DMD, MS,  
and Irina F. Dragan, DDS, DMD, MS

Chapter 6	 Interdisciplinary  Treatment	 247
Case 1	 Periodontics–Endodontics. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 248

Paul A. Levi Jr., DMD and Campo E. Perez Jr., DDS

Case 2	 Periodontics–Prosthodontics. . . . . . . . . . . . . . . . . . . . . . . . . . 260
Kevin Guze, DMD, DMSc, MSc, FRCD(C), FICOI and  
Ryan D. Blissett, DMD, MMSc

Case 3	 Periodontics–Orthodontics: Part I. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 268
Athbi Alqareer, BDM, DMSc, Shankar Rengasamy  
Venugopalan, BDS, DDS, PhD, DMSc, and Veerasathpurush 
Allareddy, BDS, MBA, MHA, PhD, MMSc



x  Clinical Cases in Periodontics

C O N T E N T S

Case 4	 Periodontics–Orthodontics: Part II . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 276
Camille Neste Laboy, DDS, MPH, Sercan Akyalcin,  
DDS, PhD, and Irina F. Dragan, DDS, DMD, MS

Case 5	 Occlusion–Periodontology . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 284
Mohamed H. Hassan, BDS, DMD, MS, FICD, Irina F. Dragan,  
DDS, DMD, MS, and Rory O’Neil, DMD, BDS, MSc

Case 6	 Periodontics–Pediatric Dentistry. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 289
Nadeem Karimbux, DMD, MMSc, Roslayn Sulyanto, DMD,  
MS, and Soo-Woo Kim, DMD, MS

Chapter 7	 Implant Site Preparation	 297
Case 1	 Sinus Grafting: Lateral. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 298

Guillaume Campard, DDS, MMSc, Emilio I. Arguello, DDS,  
MSc, and Naciye G. Uzel, DMD, DMSc

Case 2	 Internal Sinus Lift Using the Crestal Window Technique . .  .  . 307
Samuel Lee, DMD, DMSc, Nadeem Karimbux, DMD, MMSc,  
and Y. Natalie Jeong, DMD, MA

Case 3	 Alveolar Ridge Preservation. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 315
Satheesh Elangovan, BDS, DSc, DMSc

Case 4	 Ridge Split and Osteotome Ridge Expansion Techniques. .  .  .  323
Emilio I. Arguello, DDS, MSc and Daniel Kuan-te Ho,  
DMD, DMSc, MSc

Chapter 8	 Dental Implants	 337
Case 1	 Conventional Implant Placement. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 338

Samuel Koo, DDS, MS

Case 2	 Immediate Implant Placement. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 345
Mohamed A. Maksoud, DMD

Case 3	 Sinus Lift and Immediate Implant Placement. .  .  .  .  .  .  .  .  .  .  .  . 350
Samuel Lee, DMD, DMSc, Nadeem Karimbux, DMD, MMSc, 
Ningyuan Sun, B.D.S, Ph.D, and Irina F. Dragan, DDS, DMD, MS

Case 4	 Implant Rehabilitation for Missing Adjacent Teeth  
in the Maxillary Esthetic Zone. . . . . . . . . . . . . . . . . . . . . . . . . 357
Panos Papaspyridakos, DDS, PhD, MS, Behshid Bahraini,  
DDS, MS, Aikaterini Papathanasiou, DDM, DMD, and Wael  
Att, DDS, PhD, Dr Med Dent

Case 5	 Combination of Implant Single Crowns and Porcelain  
Veneers in the Esthetic Zone. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 365
Aikaterini Papathanasiou, DDM, DMD, Rayyan A. Alfirdous,  
BDS, MS, BMS-MS, Dip ABOP, Abiar Alwael, DDS, MS,  
Panos Papaspyridakos, DDS, PhD, MS, and Wael Att, DDS,  
PhD, Dr Med Dent



Clinical Cases in Periodontics  xi

C O N T E N T S

Chapter 9	 Preventive Periodontal Therapy	 373
Case 1	 Plaque Removal. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 374

Paul A. Levi Jr., DMD and Luca Gobbato, DDS, MS

Index��������������������������������������������������������������������������������������������������������������������������� 383



Clinical Cases in Periodontics  xiii

CONTRIBUTORS

Sercan Akyalcin, DDS, PhD
Tufts University School of Dental Medicine
Boston, MA, USA

Rayyan A. Alfirdous, BDS, MS, BMS-MS, Dip ABOP
Prince Abdul Rahman Advanced Dental Institute
Riyadh, Kingdom of Saudi Arabia

Veerasathpurush Allareddy, BDS, MBA, MHA, PhD, 
MMSc
University of Illinois at Chicago, College of Dentistry
Chicago, IL, USA

Athbi Alqareer, BDM, DMSc
Faculty of Dentistry, Kuwait University
Kuwait City, Kuwait

Abiar Alwael, DDS, MS
Private Practice
Kuwait City, Kuwait

Emilio I. Arguello, DDS, MSc
Harvard School of Dental Medicine
Boston, MA, USA

Wael Att, DDS, PhD, Dr Med Dent
Tufts University School of Dental Medicine
Boston, MA, USA

Behshid Bahraini, DDS, MS
Private Practice
Houston, TX, USA

Kasumi Kuse Barouch, DDS, PhD, CAGS (in 
Periodontology)
Iman Abdulrahmen bin Al Faisal University
Dammam, Kingdom of Saudi Arabia;
Goldman School of Dental Medicine,  
Boston University
Boston, MA, USA

Ryan D. Blissett, DMD, MMSc
Private Practice
Boston, MA, USA

Guillaume Campard, DDS, MMSc
Private Practice
Nantes, France

Hugo Campos, DDS, DMD
Tufts University School of Dental Medicine
Boston, MA, USA

Maria Dona, DMD, MSD, DMSc
Private Practice
Andover, MA, USA

Irina F. Dragan, DDS, DMD, MS
Tufts University School of Dental Medicine
Boston, MA, USA

Satheesh Elangovan, BDS, DSc, DMSc
University of Iowa College of Dentistry
Iowa City, IA, USA



C o n t r i b u t o r s

xiv  Clinical Cases in Periodontics

Magda Feres, DDS, MSc, PhD
Department of Periodontology, Guarulhos University
Guarulhos, São Paulo, Brazil

Ronald M. Fried, DMD, MMSc
Harvard School of Dental Medicine
Boston, MA, USA

Martin Ming-Jen Fu, BDS, MS, DMsc
National Defense Medical Center
Taipei, Taiwan

Luca Gobbato, DDS, MS
Harvard School of Dental Medicine
Boston, MA, USA

Kevin Guze, DMD, DMSc, MSc, FRCD(C), FICOI
Harvard School of Dental Medicine
Boston, MA, USA

Mohamed H. Hassan, BDS, DMD, MS, FICD
Harvard School of Dental Medicine
Boston, MA, USA

Charles Hawley, DDS, PhD
Tufts University School of Dental Medicine
Boston, MA, USA

Daniel Kuan-te Ho, DMD, DMSc, MSc
School of Dentistry, University of Texas at Houston
Houston, TX, USA

T. Howard Howell, DDS
Harvard School of Dental Medicine
Boston, MA, USA

Giuseppe Intini, DDS, MS, PhD
University of Pittsburgh School of Dental Medicine
Pittsburgh, PA, USA

Y. Natalie Jeong, DMD, MA
Tufts University School of Dental Medicine
Boston, MA, USA

Nadeem Karimbux, DMD, MMSc
Tufts University School of Dental Medicine
Boston, MA, USA

David M. Kim, DDS, DMSc
Harvard School of Dental Medicine
Boston, MA, USA

Soo-Woo Kim, DMD, MS
Harvard School of Dental Medicine
Boston, MA, USA

Samuel Koo, DDS, MS
Private Practice
Boston, MA, USA

Tae H. Kwon, DDS, MMSc
Private Practice
Keene, NH, USA

N. Joseph Laborde III, DDS, MMSc
Private Practice
Fort Worth, TX, USA

Camille Neste Laboy, DDS, MPH
Private Practice
Puerto Rico, USA

Po Lee, DDS, MS
Tufts University School of Dental Medicine
Boston, MA, USA

Samuel Lee, DMD, DMSc
Private Practice
San Diego, CA, USA

Mark A. Lerman, DMD
Tufts University School of Dental Medicine
Boston, MA, USA

Paul A. Levi, Jr., DMD
Tufts University School of Dental Medicine
Boston, MA, USA

Liran Levin, DMD, FRCD(C), FIADT, FICD
Faculty of Medicine and Dentistry, University of Alberta
Edmonton, Alberta, Canada

Helen Livson, DMD, MMSc
Private Practice
Wellesley, MA, USA

Mohamed A. Maksoud, DMD
Harvard University School of Dental Medicine
Boston, MA, USA

Lorenzo Mordini, DDS, MS
Tufts University School of Dental Medicine
Boston, MA, USA



C o n t r i b u t o r s

Clinical Cases in Periodontics  xv

Marc L. Nevins, DMD, MMSc
Harvard School of Dental Medicine
Boston, MA, USA

Myron L. Nevins, DMD, MMSc
Harvard School of Dental Medicine
Boston, MA, USA

Thomas T. Nguyen, DMD, MSc, FRCD(C)
Harvard School of Dental Medicine
Boston, MA, USA

Rory O’Neil, DMD, BDS, MSc
Tufts University School of Dental Medicine
Boston, MA, USA

Panos Papaspyridakos, DDS, PhD, MS
Tufts University School of Dental Medicine
Boston, MA, USA

Aikaterini Papathanasiou, DDM, DMD
Tufts University School of Dental Medicine
Boston, MA, USA

Carlos Parra, DDS
School of Dentistry, Texas A&M University
Dallas, TX, USA

Campo E. Perez, Jr., DDS
University of Pennsylvania School of Dental Medicine
Pennsylvania, PA, USA

Aruna Ramesh, BDS, MS, DMD
Tufts University School of Dental Medicine
Boston, MA, USA

Pooyan Refahi, DMD, MS
Tufts University School of Dental Medicine
Boston, MA, USA

Belen Retamal-Valdes, DDS, MSc, PhD
Department of Periodontology, Guarulhos University
Guarulhos, São Paulo, Brazil

Vinicius Souza Rodrigues, DDS, SDD, DMSc
University of Detroit Mercy Dental School
Detroit, MI, USA

Samar Shaikh, BDS, MS
Tufts University School of Dental Medicine
Boston, MA, USA

Sarah D. Shih, DDS, MS, DMSc
Private Practice
Boston, MA, USA

Roslayn Sulyanto, DMD, MS
Harvard School of Dental Medicine
Boston, MA, USA

Ningyuan Sun, B.D.S, Ph.D
Tufts University School of Dental Medicine
Boston, MA, USA

Jennifer F. Taschner, DDS, MMSc
Private Practice
Fort Myers, FL, USA

Ronny S. Taschner, DDS
Private Practice
Fort Myers, FL, USA

Flavia Teles, DDS, MS, DMSc
University of Pennsylvania School of Dental Medicine
Pennsylvania, PA, USA

Ricardo Teles, DDS, DMSc (Deceased)
Formerly University of Pennsylvania School of Dental 
Medicine
Pennsylvania, PA, USA

Naciye G. Uzel, DMD, DMSc
Tufts University School of Dental Medicine
Boston, MA, USA

Livia Valverde, DDS, MS, PhD, DMSc
Tufts University School of Dental Medicine
Boston, MA, USA

Shankar Rengasamy Venugopalan,  
BDS, DDS, PhD, DMSc
University of Iowa College of Dentistry and Dental 
Clinics
Iowa City, IA, USA

Philip Walton, DDS, MMSc
Private Practice
Toronto, Ontario, Canada

Howard H. Yen, DMD
Private Practice
Keene, NH, USA



Clinical Cases in Periodontics, Second Edition. Edited by Nadeem Karimbux. 
© 2022 John Wiley & Sons, Inc. Published 2022 by John Wiley & Sons, Inc. 
Companion website: www.wiley.com/go/karimbux/periodontics

1

1
Examination and Diagnosis

Case 1: Examination and Documentation......................................................................................................... 2
Tae H. Kwon, DDS, MMSc, Howard H. Yen, DMD, and Liran Levin, DMD, FRCD(C),  
FIADT, FICD

Case 2: Dental Plaque-Induced Gingivitis........................................................................................................... 11
Nadeem Karimbux, DMD, MMSc, Ningyuan Sun, B.D.S, Ph.D and Satheesh Elangovan,  
BDS, DSc, DMSc

Case 3: Non-Plaque-Induced Gingivitis..............................................................................................................17
N. Joseph Laborde III, DDS, MMSc and Mark A. Lerman, DMD

Case 4: Gingival Enlargement.............................................................................................................................23
T. Howard Howell, DDS, Maria Dona, DMD, MSD, DMSc, and Thomas T. Nguyen, DMD, MSc, 
FRCD(C)

Case 5: Aggressive Periodontitis.........................................................................................................................30
Nadeem Karimbux, DMD, MMSc and Martin Ming-Jen Fu, BDS, MS, DMsc

Case 6: Chronic Periodontitis...............................................................................................................................38
Flavia Teles, DDS, MS, DMSc, Ricardo Teles†, DDS, DMSc, Magda Feres, DDS, MSc, PhD, Belen  
Retamal-Valdes, DDS, MSc, PhD, and Vinicius Souza Rodrigues, DDS, SDD, DMSc

Case 7: Local Anatomic Factors Contributing to Periodontal Disease.............................................................48
Daniel Kuan-te Ho, DMD, DMSc, MSc and David M. Kim, DDS, DMSc

Case 8: Oral–Systemic Links................................................................................................................................57
Lorenzo Mordini, DDS, MS, Carlos Parra, DDS, and Po Lee, DDS

Case 9: Developments in Diagnostics.................................................................................................................73
Aruna Ramesh, BDS, MS, DMD and Hugo Campos, DDS, DMD

† Deceased



Case 1

2  Clinical Cases in Periodontics

Medical History
•	ASA classification 1
•	Vital signs: blood pressure 130/80 mmHg
•	Medication: none
•	Supplement: daily multivitamin
•	Allergy: none

Dental History
•	The patient brushed three times daily and flosses 

daily.
•	The patient had received routine dental prophylaxis at 

her general dental practitioner’s office. Recently, the 
patient underwent extraction of her mandibular left 
first and second molars due to severe periodontal 

disease, and she would like to replace them with 
dental implants.

•	The patient denied any smoking habit and had never 
smoked.

•	The patient’s father suffered from periodontal disease 
and ended up receiving complete maxillary and 
mandibular removable dentures.

•	 Patient was extremely motivated for dental treatment.

Soft Tissue and Gingival Examination
Extraoral examination did not reveal any significant 
findings. Intraorally, generalized gingival edema and 
erythema were noted (Figure 1.1.1), which were more 
pronounced on #3 buccal, #8 buccal, #8 palatal, inter-
proximal papilla between #8 and #9, interproximal 
papilla between #9 and #10, buccal gingival margin and 
interproximal papillae in mandibular incisors; rolled 
buccal gingival margins were noted on #3 mesiobuccal 
and #8 mesiobuccal aspect.

Comprehensive Periodontal Examination
A comprehensive periodontal examination (Figure 1.1.2) 
revealed localized deep probing depths of 10–12 mm on 
tooth #3 mesial aspect with grade I mobility and grade 
II mesiopalatal furcation involvement. Tooth #14 exhib-
ited localized deep probing depths of 7 mm on its distal 
aspect with grade II distopalatal furcation involvement. 
Teeth #2, #8, #10, and #15 also exhibited localized 
probing depths of 5 mm. Teeth #2 and #15 exhibited 
Class I mesiopalatal furcation involvement. Otherwise, 
the remaining dentitions exhibited generalized probing 
depths of 1–4 mm. There was generalized bleeding on 
probing. Furthermore, localized areas with gingival 
recession were noted in some posterior teeth.

Examination and Documentation

CASE STORY
A 44-year-old Caucasian female presented with 
chief concern “I have pain on my upper left molar, 
which has gradually increased. I would like to fix 
my gum diseases. I would like to receive dental 
implants to replace my missing teeth also.”

LEARNING GOALS AND OBJECTIVES
jj The patient’s chief complaint
jj Medical and dental history
jj Soft tissue and gingival examination
jj Periodontal charting
jj Radiographic interpretations
jj Periodontal diagnosis
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Figure 1.1.1  Complete series of intraoral photographs.
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is ~0.2% in Caucasian populations and ~2% in those 
of African descent [15,16]. Molar/incisor pattern 
periodontitis may also start in the primary dentition 
[17,18]. The proportion of affected males and 
females is similar [19,20].

F.  Nonmotile Gram-negative anaerobic rods such as 
A. actinomycetemcomitans, P. gingivalis [21–24], 
and red and some orange complex species [25] are 
the most numerous and prevalent periodontal 
pathogens in molar/incisor pattern periodontitis and 
are present in most of the diseased sites compared 
to healthy sites. The microbiomes of molar/incisor 
pattern periodontitis may vary among different 
ethnic groups, but A. actinomycetemcomitans (espe-
cially serotype b) was found in higher numbers and 
frequency, at least in the early stage, when com-
pared with other pathogens [21,26]. Aggregatibacter 
actinomycetemcomitans produces a leukotoxin that 
affects the antibacterial function of neutrophils. The 
heightened antibody responses to A. actinomycet-
emcomitans may also be responsible for the local-
ized periodontal destruction [27].

The exact reason why the disease is localized to first 
molars and incisors with such early onset in young 
adults is still debatable. However, those young patients’ 
hormonal changes and the fact that the first molars and 
incisors are the first permanent teeth to erupt may alter 
the microbial environment in some unique way that 
causes the periodontal destruction [14].

G. The general treatment methods should be similar 
to those used for periodontitis, including oral 
hygiene instruction/reinforcement, plaque control, 
scaling and root planing, and occlusal adjustment (if 
necessary).

Additional treatments that may be required in 
certain patients include the following.
•	 General medical evaluation to determine the 

presence of any systemic diseases. Consultation 
with the physician may be indicated.

•	 Counseling of family members.
•	 Adjunctive use of amoxicillin combined with metro-

nidazole [28]. Tetracycline is contraindicated in 
young patients due to the problem of tooth staining. 
Systemic administration of amoxicillin 500 mg plus 
metronidazole 250 mg three times daily for seven 
days with maintenance every three months resulted 
in significant clinical improvement and reduced 

levels of key periodontal pathogens in the long 
term [29].

•	 Periodontal maintenance with short interval may 
be needed.
Teeth with poor prognosis are usually extracted 

mostly in phase 1 or sometimes phase 2 of peri-
odontal therapy. Most of the intrabony defects that 
result from molar/incisor pattern periodontitis and 
that are amenable to regeneration are surgically 
treated using either guided tissue regeneration 
(GTR) [30] or enamel matrix derivative (EMD) with 
xenografts/allografts [31,32] (Figure 1.5.9). See the 
appropriate chapters in this textbook for more details 
on these surgical techniques. Limited studies have 
shown that the adjunctive use of local subgingival 
antimicrobials does not result in additional improve-
ment of clinical parameters.

H.  Scaling and root planing in combination with 
amoxicillin 375 mg and metronidazole 250 mg (t.i.d. 
for seven days) in patients with A. 
actinomycetemcomitans-associated periodonti-
tis improved clinical parameters and suppressed A. 
actinomycetemcomitans below cultivable levels in 
most of the patients for up to two years with sup-
portive periodontal therapy once every three to six 

Figure 1.5.9  Classical intrabony defect affecting a mandibular first 
molar in another patient with localized aggressive periodontitis 
(top left). Guided tissue regeneration (GTR) was performed to 
regenerate the periodontal defect using bone grating and 
membrane (top right). Periapical radiographs depict the vertical 
bony defect before (lower left) and after (lower right) GTR 
therapy. Significant radiographic bone fill was obtained after GTR 
therapy.
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Figure 1.6.1  Clinical presentation of the case at initial visit. Source: courtesy of Dr. Eduardo Sampaio and Dr. Marcelo Faveri.

Initial Exam

Figure 1.6.2  Periodontal chart at initial visit. Source: courtesy of Dr. Eduardo Sampaio and Dr. Marcelo Faveri.
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Figure 1.8.1    Clinical examination.
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tissue is modest, while for others the contribution is not 
supported by clear evidence [6].

Although there is moderate evidence showing a 
reduction of hyperglycemia in uncontrolled type 2 
diabetes following periodontal treatment, there is 
insufficient evidence to support the converse view 
[7–9]. However, there is evidence that periodontitis can 
negatively affect glycemic control in diabetes mellitus, 
supporting the bidirectional relationship between the 
two diseases [10].

Patients with diabetes should be informed that they 
are at increased risk of periodontitis. If they are affected 
by periodontal disease, their glycemic control may be 
more difficult and they are at higher risk for other 
complications like cardiovascular and kidney disease. 
Of all the clinical features of diabetes mellitus, chronic 
hyperglycemia has attracted the most attention because 
of its direct and indirect influences on the development 
of periodontal disease [6]. The pronounced inflammation 
and elevated production of inflammation-related end 
products in patients with hyperglycemia has been linked 
with a variety of systemic inflammatory diseases, 
including periodontitis [11–13]. The hyperinflammation 

elevates the release of proinflammatory cytokines, 
giving rise to changes in the host response to bacterial 
invasion and wound healing impairment in the oral 
cavity [13]. The accumulation of advanced glycation end 
products (AGEs) and of their binding receptor (RAGE) 
have been highlighted for their potential role in 
hyperglycemia-related complications [14]. Patients with 
periodontal disease manifest higher levels of circulating 
AGEs and expression of RAGE, leading to triggered 
production of interleukin (IL)-1, IL-6, and tumor necrosis 
factor (TNF)-α [15]. However, all these findings should 
be interpreted with caution because of other confound-
ing systemic diseases, including obesity and 
hypertension [12].

The most important step is to diagnose both systemic 
diseases and treat them concurrently. Uncontrolled 
diabetes is associated with increased progression of 
periodontitis [16]. Early diagnosis of diabetes can reduce 
the risk of complications. A good relationship with the 
patient’s PCP or endocrinologist needs to be established 
to monitor the patient from both the dental and medical 
point of view. The patient needs to be motivated with oral 
hygiene maneuvers as well as diet counseling and habit 

Figure 1.8.5  Follow-up views six weeks post treatment.
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and subgingival calculus was removed using hand 
scalers and curettes. All exposed tooth surfaces were 
polished. Home care was reviewed and reinforced with 
the patient, along with a demonstration of appropriate 
brushing and flossing techniques.

At two-month reevaluation, a gingival flap was raised 
in the lower right quadrant to provide open access and 

debridement of subgingival calculus for the purpose of 
pocket reduction, followed by the same procedure in 
the lower left quadrant at four-month reevaluation. Both 
quadrants healed without incident.

Currently the patient is wearing an occlusal guard to 
control his parafunctional habit (bruxism). Extraction of 
tooth #2 was recommended due to severe distal bone 

Figure 1.9.4  Full-mouth series taken a year prior to initial evaluation.

Figure 1.9.5  Panoramic radiograph taken six years previously.
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loss. Sinus augmentation for implant treatment planning 
for site #3 was recommended.

Cone-beam computed tomography (CBCT) scan of 
the maxilla (Figures 1.9.6–1.9.9) was used to evaluate 
the edentulous site #3. Findings from the CBCT data 

included generalized mild to moderate periodontal 
bone loss with localized severe periodontal bone 
loss associated with teeth #2, #12, #14 and #15; 
severe disuse atrophy of edentulous site was noted 
in the scan.

Figure 1.9.6  Cross-sections of severe disuse atrophy (Siebert Class III defect) of edentulous site #3.

Figure 1.9.7  Comparison of cross-sections from CBCT and periapical radiographs: angular bone loss of tooth #2.

Figure 1.9.8  Comparison of cross-sections from CBCT and periapical radiographs: angular bone loss of tooth #14.
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achieve 2–3 mm of gingivectomy (Figure 3.2.11). Buccal 
and lingual full-thickness flaps were elevated beyond 
the mucogingival junction to expose the cortical bone of 
the mandibular anterior sextant (Figure 3.2.12). 
Ostectomy was carried out to expose at least 4 mm of 
sound tooth structure above the crestal bone and allow 
for 2 mm of biologic width and at least 1.5 mm of 
ferrule. Osteoplasty allowed the removal of widow’s 
peaks, ledges, and bony irregularities (Figure 3.2.13). 
Odontoplasty was performed as needed when the 
embrasure space was too narrow (Figures 3.2.14 
and 3.2.15). The buccal and lingual flaps were apically 
positioned and stabilized with vertical mattress sutures 
(Figure 3.2.16). The temporary FPD was cemented back 
(Figure 3.2.17). Postoperative instructions including oral 

Figure 3.2.12  A full-thickness flap is elevated and cortical 
bone is exposed.

Figure 3.2.10  Submarginal incisions.

Figure 3.2.11  Gingivectomy.

Figure 3.2.13  Ostectomy and osteoplasty allow a greater 
exposure of sound tooth structure.

Figure 3.2.14 The embrasure between #21 and #22 is narrow.

Figure 3.2.15  Odontoplasty of the distal surface of #22 is 
performed to open the embrasure between #21 and #22.

Figure 3.2.16 The flaps are apically positioned and stabilized 
with vertical mattress sutures.
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The surgery was uneventful. The patient was seen for 
postoperative visits at one week to remove the sutures and 
at six weeks. She did not complain of significant postopera-
tive tooth sensitivity that may occur due to the exposure of 
root cementum. Following three months of healing a 
permanent acrylic night guard was provided for the patient.

After six months, periapical and bitewing radiographs 
were taken to assess this region (Figure 3.3.7). Since 
regenerative periodontal procedures were performed 
elsewhere, the radiographs allowed us to assess these 
areas as well (i.e. opposing arch).

BA DC

FE

HG

I
J

LK

Figure 3.3.6  (A–L) Intraoral surgical photos.

Figure 3.3.7  Vertical bitewings following six months of 
healing.

Self-Study Questions

A. What is the rationale for performing a FOS?

B. What are the techniques employed?

C. What other procedures are often required at the 
time of FOS?

D. What are the determinants of success of FOS?

E. What alterations in technique are required due to 
unique anatomy? How do you manage these?

F. What are the possible major complications 
associated with FOS? How do you manage these 
complications?

G. What are the possible minor complications 
associated with FOS? How do you manage these 
complications?

Answers located at the end of the chapter.
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Radiographic Examination
Figures 3.4.3 and 3.4.4 show part of the radiographic 
examination.

Diagnosis
Using the 2017 Classification of Periodontal and 
Peri-Implant Diseases and Conditions, the patient 
exhibited stage 3, grade B periodontitis, recession 
Cairo type 2 and type 3 (RT2, RT3) defects, and 
evidence of occlusal trauma (attrition and wear 
facets). Tooth #14 exhibited an over-contoured 
crown.

Treatment Plan
Additional consultations were as follows
1.	 Consultation with the patient’s general dentist 

regarding general restorative needs and specifically 
the restoration of tooth #14 following root resection 
therapy.

2.	Endodontic evaluation of tooth #14 to confirm the 
integrity of the existing root canal therapy.

BA

C

E

D

Figure 3.4.2  Intraoral initial visit. (A) frontal view; (B) maxillary 
view; (C) mandibular view; (D) right lateral; (E) left lateral.
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Figure 3.4.1  Periodontal charting.
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In general, the best area to harvest keratinized 
tissue for grafting is the hard palate. Because of 
anatomic constraints, this tissue could be limited 
(H). To date, reconstruction of a lost interdental 
papilla could not be achieved with an FGG.

G.  In the 2017 World Workshop on the Classification 
of Periodontal and Peri-Implant Diseases and 
Conditions [24], recession defects were classified 
using the system delineated by Cairo et al. [6].
•	 Recession type 1 (RT1): recession with no loss of 

interproximal attachment. Interproximal CEJ is 
clinically not detectable on the mesial and distal 
aspects of the tooth; 100% root coverage can be 
achieved (Figure 5.3.15).

A

B

Figure 5.3.11  (A, B) FGG after implant placement, but prior to implant restorations to re-create lost attached gingiva and deepen 
the vestibule.

Figure 5.3.12  Epithelio-connective tissue palatal pedicle graft 
performed during second-stage implant: preoperative, 
immediate, and five-month postoperative photographs.
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A B

C D

E F

Figure 5.3.13  Connective tissue used as a free graft. (A) Recession associated with mucogingival involvement on the buccal of 
#23–26. (B) Recipient site prepared. (C) Connective tissue harvested from palate and used as a free graft; 2–3 mm of margin of 
keratinized tissue. (D) Harvest site on palate sutured. (E) Suturing of graft to recipient site. (F) Healing with keratinization and 
significant root coverage.
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•	 Recession type 2 (RT2): gingival recession 
associated with loss of interproximal attachment. 
The amount of interproximal attachment loss 
(measured from the interproximal CEJ to the 
depth of the interproximal sulcus/pocket) is less 
than or equal to the buccal attachment loss 
(measured from the buccal CEJ to the depth of the 
sulcus/pocket). Full root coverage may be possible 
but presently not predictable.

•	 Recession type 3 (RT3): gingival recession 
associated with loss of interproximal attachment 
greater than the buccal attachment loss. Full root 
coverage is not possible.
The above classification has replaced the 

Miller classification [5] of marginal tissue recession 

which has been in use since 1985 and is outlined 
below.
•	 Class 1: recession does not extend to 

mucogingival junction, no interdental bone or soft 
tissue loss; 100% coverage expected.

•	 Class 2: recession to or beyond mucogingival 
junction but no interdental bone or soft tissue 
loss; 100% coverage anticipated.

•	 Class 3: recession extends to or beyond mucogin-
gival junction; loss of interdental bone or soft 
tissue, apical to the CEJ but coronal to the level of 
the recession defect; partial root coverage 
anticipated.

•	 Class 4: recession extends to or beyond mucogin-
gival junction with loss of interdental bone or soft 
tissue apical to the level of the recession defect; 
no root coverage can be anticipated.

H.  The surgeon must be completely familiar with 
the anatomy of the palatal donor as well as recipient 
sites for appropriate surgical treatment. Reiser 
et al. [25] found variations in the size and shape of 
the hard palate and identified the average location 
of the neurovascular bundle from the CEJ of the 
maxillary premolars and molars to vary with the 
palatal height:
•	 High palatal vault to 17 mm
•	 Average palatal vault to 12 mm
•	 Shallow palatal vault to 7 mm

Additionally, the same authors using cadaver 
dissection demonstrated that the surgeon can gain 
substantial donor tissue thickness in the area from 
the mesial line angle of the palatal root of the first 
molar to the distal line angle of the canine. Palatal 

Figure 5.3.15  Root coverage with FGG. (A) Recession and 
mucogingival involvement #24 and #25. (B) Site healed at 
eight weeks with root coverage, and elimination of 
mucogingival defect.

A

B

C

Figure 5.3.14  Connective tissue used as a free graft.  
(A) Recession associated with mucogingival involvement on 
the buccal of #24 and #25. (B) Connective tissue harvested 
from palate and used as a free graft. (C) Healing with 
keratinization and significant root coverage. Note the 
approximately 40% shrinkage of the vertical height of the 
graft but minimal horizontal shrinkage.
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buttons were bonded to the exposed canines, and gold 
chains were attached to these buttons. The free ends of 
the gold chains were then ligated to the maxillary 
archwire. The exposure site was then covered with a 
periodontal pack (Figures 6.3.10–6.3.15).

Four weeks after exposure of the maxillary arch 
canines, the mandibular arch was bonded 
(Figure 6.3.16). Three weeks after the mandibular arch 
was bonded, the maxillary first premolars were 
extracted. Following the extractions, the patient was 

seen periodically at four-week intervals and the maxil-
lary canines were retracted into the premolar extraction 
space using power chains. The orthodontic treatment 
mechanics to align and level in the mandibular arches 
were continued simultaneously. Periodic orthodontic 
treatment was continued for 16 months, at which point 
the canines were fully retracted into the extraction 
space in the maxillary arch (Figure 6.3.17).

The next step in orthodontic treatment would be to 
retract the maxillary anterior segment (lateral incisor to 
lateral incisor) to obtain class I canine occlusion and 
good intercuspation of the buccal occlusion. This would 
then be followed by finishing and retention phases. 

Figure 6.3.8  Start of orthodontic treatment.

Figure 6.3.9  Four weeks later.

Figure 6.3.10  Canine exposure.

Figure 6.3.11  Gold chains attached to exposed canines.

Figure 6.3.12  Gold chains ligated to the maxillary archwires.

Figure 6.3.13  Periodontal pack placed over the exposure.

Figure 6.3.14  One-week follow-up.

Figure 6.3.15 Two-week follow-up.
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Figure 6.4.5  After orthodontic treatment.

Self-Study Questions

A.  What is the influence of tooth movement on the 
periodontium?

B.  What is the relationship between tooth 
alignment, oral hygiene, and periodontal disease?

C.  When should gingival augmentation be 
considered in a child or adolescent?

D.  What are types of bone graft are available and 
why was a combination used in this case?

E.  What are the advantages and disadvantages 
of using a tunneling procedure in this particular 
situation?

Answers located at the end of the chapter.
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grind away the sinus floor without perforating the 
Schneiderian membrane (Figure 8.3.10). Cold saline 
should be used to clean the socket, visualizing the 
Schneiderian membrane. The cold temperature reduces 
blood flow to the socket, thereby improving visibility of 
the crestal window (Figure 8.3.11). A series of mush-
room elevators were used to elevate the sinus mem-
brane (Figure 8.3.12) as well as pry away bony tips from 
the sinus floor, thus further enlarging the crestal window 
(Figure 8.3.13). A Cobra instrument was used to further 
elevate the sinus membrane (Figure 8.3.14), but this 

Figure 8.3.5  Pointed trephine to mark implant location 
precisely.

Figure 8.3.4  After extraction, note preservation of buccal 
plate.

Figure 8.3.6  ASBE trephine to go 1 mm below estimated 
sinus floor.

Figure 8.3.7  Slow speed is used with ASBE trephine.

Figure 8.3.8  After ASBE trephine.

Figure 8.3.9  Bone core removed.

Figure 8.3.10  Flat diamond bur to expose sinus membrane.

Figure 8.3.11  Sinus membrane exposed.

Figure 8.3.12  Series of mushroom elevators used to detach 
and elevate sinus membrane.

Figure 8.3.13  Mushroom elevators are also used to make 
crestal window larger by pulling sinus floor away from 
membrane.
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step can usually be skipped if the sinus membrane is 
thick (white color). The patient was asked to breathe in 
and out via her nose to verify that the membrane was 
not torn (Figure 8.3.15). An intact membrane moves up 
and down, whereas expelled air can be detected with a 
perforated membrane. Then, 1.5 ml of freeze-dried bone 
allograft (FDBA) was packed into the sinus and around 
the socket (Figure 8.3.16). A wide-diameter implant 
(MegaGen Rescue Implant 6.5 × 10 mm) was inserted 
slowly with good initial stability (>20 N⋅cm) 
(Figure 8.3.17). If poor initial stability is achieved, then a 
greater diameter implant insertion is recommended (e.g. 
7.0 or 7.5 mm). A super-wide diameter healing abutment 
is used to seal the socket (Figure 8.3.18) to retain the 
bone graft material and to achieve primary closure. 

Simple interrupted sutures or continuous locking sutures 
are recommended with 4-0 gut chromic to further 
tighten and seal the socket (Figure 8.3.19). A postopera-
tive radiograph should be taken to verify that bone graft 
material is retained below the Schneiderian membrane 
(Figure 8.3.20).

Discussion
As mentioned earlier, most crestal approaches are 
“blind” techniques. In contrast, this technique is not a 
blind technique [1]. It is especially useful in extraction of 
multirooted teeth, because elevation of the sinus can 
be achieved via the socket without laying any flap.

The average buccolingual dimension of a molar tooth 
is 11 mm. Therefore, the crestal approach can be done 
with a 5- to 6-mm window via the septum of the molar 

Figure 8.3.14  Cobra instrument is used to further elevate the 
sinus membrane.

Figure 8.3.15  Movement of sinus membrane is verified to 
check if membrane perforation has occurred.

Figure 8.3.17  Implant, MegaGen Rescue 6.5 × 10 mm is 
placed slowly.

Figure 8.3.16  FDBA is introduced to sinus window as well as 
to socket.

Figure 8.3.18  An 8-03 healing abutment is placed to seal the 
socket and retain bone graft material.

Figure 8.3.19  A 4-0 gut suture is used to further tighten and 
seal the socket to prevent loss of blood clot and bone graft 
materials.

Figure 8.3.20  Postoperative CT scan showing bone graft 
intact under the Schneiderian membrane.
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Imaging and Communication in Medicine) file generated 
from the CBCT scanning were imported into a commer-
cially available planning software (Nobel Clinician; Nobel 
Biocare, Kloten, Switzerland) and superimposed for 
digital implant planning (Figure 8.4.5) [1].

After digital implant planning was completed, a 
stereolithographic surgical template was fabricated and 
two implants were planned to replace the two missing 
maxillary central incisors (Figure 8.4.6).

On the day of implant placement, after obtaining 
profound anesthesia at the surgical site using local 
anesthetic solution, osteotomy drilling was performed 
through the surgical template guided by the metal 
sleeves. After osteotomy preparation, two moderately 
rough surface dental implants (NP Nobel Replace Conical 
Connection; Nobel Biocare) were placed in a flapless 
approach with tissue punches (Figure 8.4.7). Implant 

Figure 8.4.5  Digital implant planning after import of all files into planning software. STL file from intraoral scanning of the partially 
edentulous patient superimposed on the DICOM file and the STL file from scanned wax-up.

Figure 8.4.6  Stereolithographic surgical template in place 
(occlusal view).

Figure 8.4.7  Implant placement in an ideal prosthetically 
driven position with a flapless approach due to sufficient 
keratinized mucosa.




