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Abstract

Osseodensification is an innovative technique in
dentistry that enhances bone density and implant
stability during implant placement. Unlike conventional
drilling methods, which remove bone, osseodensification
compacts and preserves bone around the implant site,
promoting better primary stability and faster
osseointegration. This review explores the principles and
mechanics of osseodensification, its advantages over
traditional techniques, and its impact on clinical
outcomes. We also discuss its applications in various
dental procedures, such as implantology, ridge
expansion, and sinus augmentation. By examining recent
studies and clinical data, this article aims to provide a

comprehensive overview of osseodensification's role in

modern dentistry and its potential for improving patient
outcomes in implant-based treatments. Further research
is recommended to validate long-term success rates and
expand its applications across diverse clinical scenarios.
Keywords:  Osseodensification, Dental implants,
Implant stability, Bone compaction, Osseointegration,
Ridge expansion, Bone density, Implantology, Surgical
techniques in dentistry

Introduction

In today’s appearance-driven society, maintaining
healthy and long-lasting teeth is essential for a confident
smile and overall well-being.?® Tooth loss, caused by
factors such as trauma, decay, or periodontal disease, not
only affects esthetics but also impacts both oral and

general health. The field of prosthodontics has advanced

Corresponding Author: Dr. Krithika A, ijdsir, Volume — 7 Issue - 6, Page No. : 101 - 106

Page101



Dr. Krithika A, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

significantly, offering a range of restorative materials,
techniques, and strategies to manage tooth loss
effectively.’® Modern dentistry focuses on restoring oral
health while ensuring that the solutions are both
These

advancements now allow both partially and completely

functional and  aesthetically  pleasing.
edentulous patients to regain their natural function and
self-confidence.?

One of the most effective solutions for tooth replacement
is the dental implant, which has emerged as a reliable
treatment option over the past few decades. Dental
implants are now widely used across various dental
disciplines, from full-arch restorations to single-tooth
crowns. Their increasing popularity is due to their ability
to restore both the function and appearance of natural
teeth.*

The success of dental implants, however, largely
depends on their integration with the alveolar bone, a
process known as osseointegration. Pioneered by Per-
Ingvar Branemark, osseointegration revolutionized
implantology by establishing a stable connection
between the bone and the implant surface, which is
crucial for the long-term success of dental implants.?’

An important factor influencing the success of
osseointegration is bone density. Carl Misch’s bone
density classification system is widely used to evaluate
the quality of bone at the implant site. It ranges from D1,
representing dense compact bone, to D5, which refers to
non-mineralized immature bone. Higher bone density is
associated with better primary stability of implants,
which is vital for successful osseointegration. Therefore,
any technique that enhances bone density at the implant
site is considered critical for ensuring the stability and
longevity of the implant.?

Traditional implant site preparation involves the use of

end-cutting metal drills, which remove bone to create
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space for the implant. While effective, these methods
come with the drawback of bone loss, which can
compromise implant stability. Additionally, traditional
techniques may increase surgical trauma, prolong
healing times, and raise the risk of complications such as
bone fractures or damage to surrounding tissues.*

To address these challenges, Dr. Salah Huwais

introduced a novel technique in 2013 called
osseodensification. This method, which uses motor-
driven bone expanders, compacts and preserves the
existing bone at the implant site instead of removing it.
By increasing peri-implant bone density and preserving
autologous bone, osseodensification enhances primary
implant stability and promotes faster osseointegration.
This technique is particularly advantageous in cases of
low bone density, such as Type IV bone in the posterior
maxilla, narrow bone crests, sub-antral bone grafts, and
immediate post-extraction implants.?

This review aims to explore the principles, mechanisms,
tools, and protocols involved in osseodensification,
while also addressing the challenges and limitations of
the technique. It seeks to provide a comprehensive
understanding of how osseodensification influences
implant stability, osseointegration, and overall treatment
outcomes.

Discussion

Historical Background of Osseodensification

The origins of osseointegration research can be traced
back to Lund and Goteborg universities in the 1950s,
where early studies using rabbit fibula bone marrow laid
the foundation for the discovery of osseointegration.
Branemark’s studies in the 1960s highlighted the
reaction of bone tissue to titanium chambers, paving the
way for the integration of bone with dental implants.
Until the 1970s, histological evidence supporting

osseointegration was scarce, but the works of Schroeder
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and Cameron helped establish the critical role of
restricted movement between the implant and the bone
for successful bone growth on biocompatible materials.*
In 1994, Summers introduced the osteotome technique,
which sought to overcome the limitations of traditional
drilling methods for implant site preparation. The
osteotome technique involved wusing cylindrical
instruments to compact and expand the edentulous ridge
without removing additional bone.® Although this
technique was beneficial, it had significant drawbacks,
including surgical trauma, patient vertigo, and potential
bone fractures. Furthermore, the increased bone density
was observed only in the periapical area, and micro-
fractures in the trabeculae were often noted in
histological studies.’

To address these issues, Fabio Mazzocco introduced
threaded expanders in 2011, which allowed for ridge
expansion without the use of a surgical mallet. These
expanders enabled precise control over pressure during
bone preparation, trauma and

reducing surgical

providing better control during ridge expansion.?*

Figure 1: Threaded expanders introduced in 20112
In 2018,

osseodensification, a biomechanical bone preparation

Huwais introduced the concept of

technique that utilizes specially designed burs known as

Densah burs. This technique marked a significant leap
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forward in implantology, as it allowed for the
preservation and compaction of bone without removing
the bone matrix, thus increasing bone density and
improving implant stability.® Osseodensification uses the
viscoelastic properties of bone to enhance both implant
stability and osseointegration, making it suitable for a
variety of clinical scenarios, including low-density bone
cases, narrow bone crests, and immediate post-extraction
implants.t’

Principles of Osseodensification

Osseodensification is a bone preparation technique that
relies on specially designed burs to preserve and
compact bone during drilling. Unlike traditional drilling
methods, which remove bone, osseodensification
compacts bone outwardly, thereby enhancing bone
density around the implant site. This technique can lead
to improved implant stability, both immediately after
placement and during the healing process.

One of the key principles of osseodensification is
compaction autografting, where autogenous bone
fragments are preserved and pushed laterally and
apically within the osteotomy. This compacted bone
increases mechanical primary stability and provides a
better environment for new bone formation, leading to
enhanced stability during the early healing stages.
Additionally, this technique can reduce the need for
guided bone regeneration (GBR) procedures, as it
enables bone width expansion while preserving the
natural bone matrix.°

Techniques and Procedures

The osseodensification technique involves the use of
Densah burs, which are rotated in a non-cutting, reverse
direction while maintaining constant irrigation.?® This
motion compacts bone and creates a dense, compacted
layer of bone tissue along the osteotomy walls and base.

The burs’ design combines the advantages of osteotomes
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with the precision and speed of modern drills, offering

an efficient and minimally invasive method for implant

site preparation.*®

Figure 2: Presentation of the Densah Bur Kit.*

Densah burs are used in a bouncing motion, which,
combined with saline irrigation, enhances bone plasticity
and facilitates bone expansion. This technique allows for
better control during the surgical procedure and ensures
that the bone is compacted rather than excavated, leading
to higher bone density and improved implant stability.
Clinicians are advised to use these burs at 800—1500 rpm
with  torque settings
Additionally, the burs should be replaced after 12-20

osteotomies to ensure optimal performance and avoid

ranging from 5-50 Ncm.

heat generation, which could damage the surrounding

bone.3!

Figure 3: Expanded osteotomy site in narrow alveolar
ridge using Densah burs.*
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Healing Process after Osseodensification

The healing process following osseodensification shows
a distinct pattern, particularly in the cortical walls near
the implant site. Bone in these regions exhibits a
granular appearance, with osteoid tissue bands, osteons,
and newly formed bone trabeculae. The compacted bone
fragments act as nucleation sites, promoting new bone
formation around the implant. This leads to increased
bone density in the most coronal region of the implant
and more rapid healing compared to traditional methods.
The process focuses more on bone apposition and
density enhancement rather than resorption, further
promoting long-term stability.?

Comparison  with  Traditional Implant Site
Preparation

Traditional implant site preparation methods involve the
removal of bone tissue, which can compromise primary
stability, especially in low-density bone.3* These
methods often lead to elongated or elliptical osteotomies,
which reduce the torque during implant placement and
increase the risk of implant failure. Additionally, poorly
prepared osteotomies may lead to complications such as

buccal or lingual dehiscence, requiring additional bone

grafting and prolonging the healing time.®

Figure 4: Clinical images of the worst defects in the
buccal aspect of groups Conventional drilling (left) and
Osseodensification (right).*’
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In contrast, osseodensification not only preserves bone
but also increases the bone volume available at the
implant site. This technique creates a compacted layer of
bone around the implant, which enhances primary
stability and reduces the risk of complications. Studies
have shown that osseodensification reduces buccal and

lingual bone defects and increases buccal ridge thickness

compared to traditional drilling methods.*’

Figure 5: Six-month postoperative cone-beam computed

tomography to evaluate alveolar ridge expansion.*

Clinical Applications

Osseodensification is particularly useful in cases with

narrow ridges and low bone density. It allows for lateral

and vertical bone expansion, facilitating the placement

of larger implants and reducing the need for additional

bone grafting procedures. This technique has been

shown to improve implant stability in challenging cases,

such as those involving compromised bone anatomy or

immediate post-extraction implants.*

Indications for osseodensification:

e For narrow ridges (<3mm), it aids lateral expansion.

e In maxillary sinus autografting, it aids vertical
expansion.*®

Contra-indications for osseodensification:

e OD is ineffective with cortical bone due to its non-
dynamic nature and lack of plasticity.

e Avoid

biomechanically from bone tissue.

densifying  xenografts; they  differ

©2024 1JDSIR, All Rights Reserved

e Xenografts consist only of inorganic content,
providing bulk without viscoelasticity.*

Advantages of osseodensification

e Compaction autografting/condensation:

e Uses undersized implant site preparation and
osteotomes to condense bone.

e Aims to increase primary implant stability and bone-
implant contact (BIC) percentage in low-density
bone.

e Maintains bone bulk through condensation, resulting
in higher BIC.

¢ Enhances bone density

e In vitro testing shows densah burs preserve and
condense bone during osteotomy preparation.

e Increases peri-implant bone density (BV %) and
implant mechanical stability3!

Conclusion

Osseodensification represents a significant advancement

in dental implantology, offering a minimally invasive

technique that preserves and compacts bone while
improving implant stability and osseointegration. By
utilizing the viscoelastic  properties of bone,
osseodensification enhances both the primary and long-
term stability of dental implants. This technique not only
reduces the need for invasive procedures such as bone
grafting but also accelerates the healing process,
providing better outcomes for patients. As more research
continues to validate its benefits, osseodensification is
likely to become a standard practice in implant dentistry.
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