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ABSTRACT

Introduction: Different dental implant surgical techniques, protocols and properties
could variably impact dental implant treatment outcomes. To date, no gold standard in
dental implant treatment exists despite many systematic reviews. Therefore, this
overview summarises evidence from systematic reviews (SRs) of randomised
controlled trials (RCTs), to determine the effect of different dental implant surgical
techniques, protocols, and properties on the success of dental implant treatment in
partially edentulous patients. Methodology: PubMed, SCOPUS, Web of Science,
EBSCOhost, Cochrane Library and CRD databases were searched without time or
language restrictions. Eligible SRs reporting on comparators of dental implant surgical
techniques, protocols and properties and outcomes of marginal bone loss (MBL) as well
as the success, survival, and failure rates were included. Meta-analyses were conducted
on RCTs reporting the same outcomes when not done in the SRs. Heterogeneity was
explored through subgroup analyses and the methodological quality was appraised by
the AMSTAR 2 tool. Results: Sixty-two eligible SRs were included. Meta-analyses
revealed statistically greater MBL in immediate implant placement compared to
delayed placement [p= 0.001, MD: -0.06; 95% CI: -0.10, -0.03]. MBL is statistically
greater in longer implants compared to short implants [p< 0.01, MD= -0.11mm; 95%
CI=-0.16, -0.07], while in platform-switched implants the MBL in 0.85mm [p<0.01,
MD= 0.89mm; 95% CI= 0.69, 1.10] and 0.20-0.25mm implant-abutment mismatch
[p<0.01, MD= 0.51mm; 95% CI= 0.41, 0.61] is statistically significantly lower than
platform-matched implants. The methodological quality of the SRs was found ‘low’ in
four SRs and ‘critically low’ in fifty-eight. Conclusion: Different dental implant
surgeries and properties may variably impact treatment success in partially edentulous
patients. Short implants with rough collars and platform-switching with mismatch of
0.85mm and 0.20-0.25mm endure less MBL. Nonetheless, more high-quality RCTs are
needed in this field of study.

Keywords: Dental implant success, implant surgery, implant properties, marginal
bone loss,

il



ACKNOWLEDGEMENT

All praises to the Almighty (SWT) for the opportunity to continue my journey in
education and for the strength and resilience to endure the hardships met along this path.
My utmost gratitude is first and foremost to my parents for enabling this journey and
for their continuous support, prayers, guidance and advice. My love and appreciation to
my husband Captain Shahrul Hakimie who stood by me, cheered me on and facilitated
my journey with any means he could. I dedicate the victory of completing this project
wholly to them.

My sincerest gratitude to my Supervisor, Associate Professor Dr Tan Su Keng, whom
I am indebted to for life. She has taught me and relentlessly guided me through this
journey, and has mentored me beyond the confines of research and clinical endeavours.
She has inspired me to reach to the sky and no thanks will ever be enough. My utmost
gratitude is also to my Co-supervisor, Dr Hazmyr Abdul Wahab who was the reason I
embarked on this journey and who has together with Prof Tan shaped me into the
clinician I am today. May the Almighty (SWT) repay the both of you and raise your
ranks.

My appreciation to my friends and older brothers, Dr Mohammed Ghassan and Dr Amar
Thiyab who were generous with their time and advice and have given me motivation to
push through to the finish line.

I am grateful to all of you and see you all on the next one!

v



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION

ABSTRACT

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER 1 STUDY BACKGROUND

1.1

1.2
1.3
1.4
1.5

Research Background

1.1.1 Introduction

1.1.2 Dental implant surgery
1.1.3  Dental implant properties

Page

ii
ii
il

iv

viii
ix

xi

—

1
6
9

1.1.4 The importance of conducting this overview of systematic review 12

Problem statement
Review question
Study hypothesis
Study objectives

CHAPTER 2 LITERATURE REVIEW

2.1
2.2
23
2.4
2.5

Introduction

Implant geometries and morphologies
Implant material

Surgical protocols and techniques

Implant recipient sites

12
13
13
14

15
15
15
18
18
23



CHAPTER 1
STUDY BACKGROUND

1.1 Research Background

1.1.1 Introduction

Partial edentulism is defined as a state of the oral cavity in which teeth have
been lost from either one or both dental arches; the extent of tooth loss can range from
a single tooth to all teeth except one (Jeyapalan & Krishnan, 2015). Tooth loss can occur
due to several reasons, such as caries, periodontal disease, trauma, impactions,
supernumerary teeth and oral pathologies such as cysts and tumours(Jeyapalan &
Krishnan, 2015).

Today, the options for oral prosthetic rehabilitation for partial edentulism have
become more comprehensive. These options range from a variety of conventional
removable dentures to fixed prostheses supported by tooth abutments or dental
implants. Conventionally, dental implants comprise two main components. Namely, a
surgical endosseous fixture that functions as the 'root', and a crown-simulating
prosthetic suprastructure above the gingival line. This suprastructure can take the form
of a crown, a bridge, or a mountable overdenture. Nowadays, a dental implant may also
comprise a single unit with no separate components.

Dental implants have significant merits over all the other restorative modalities.
They are superior in both aesthetics and function, as they closely mimic the appearance
and tactile sensation of natural teeth. Dental implants possess the quality of
'osseoperception' tied to mechanoreceptors, similar to a natural tooth's proprioception
(Ferguson, 2018). This feature allows better pressure and texture identification and
gauging of occlusal forces, a significant and crucial quality missing in other
rehabilitative options(Klineberg I & Murry G, 1999). Dental implants are endosseous
and engage the bone through osseointegration. As a result, implant is the only dental
prosthesis that preserves the alveolar bone and potentially prevents significant

resorption of the residual ridge(Zumstein et al., 2019). Unlike dental bridges where part





