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The unfolding science 
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• The science of osseodensification
•  The immune foreign body reaction

theory of osseointegration
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Osseodensification: 
Does it stand up to scientific scrutiny?
By: E. Dwayne Karateew, DDS; Arndt Guentsch, DMD, MHBA, PhD; and Salah Huwais, DDS; 
Academy News Guest Contributors

Osseodensification, a 
universal additive bone 
instrumentation method, 
was introduced by Huwais. 
It utilizes specially designed 
burs that induce a time-
dependent hydrodynamic 
wave ahead of the point of 
contact, which enhances 
bone plasticity and allows for 
osteotomy creation through 
compaction autografting 
bone into the trabecular 
spaces (Huwais et al. 2017).

Biomechanical and 
histological in-Vitro 
evidence: It has been 
demonstrated that 
osseodensification 
compaction autografting 
leads to bone spring-back 
into the implant body 
increasing bone to implant 
contact by three folds 
(70%) day of surgery, thus 
enhancing its primary stability 
measured by insertion and 
removal torque (Huwais et 
al. 2017, Slete et al. 2018, 
Caceres et al. 2020). (Fig. 1).

Histological in-Vivo large 
animals’ evidence: There is 
an initial increase in implant 
stability and BIC is maintained 
throughout three, six, and 
12 weeks healing regardless 
of the implant macro or 
micro geometry, (Witek et 
al. 2019, Lahens et al. 2018, 
Oliveira et al. 2018, Alifrage 
et al. 2018, Tian et al. 2018, 
Trisi et al. 2016, Lahens et 
al. 2016, Gendy et al. 2017), 
and leads to a subsequent 
increase in implant BAFO 
which translates to enhanced 
osseointegration (Mullings et 
al. 2021).

Clinical Evidence: 
Prospective clinical trials have 
demonstrated, including a 
long-term prospective study, 
that osseodensification 
is a universal bone 
instrumentation that 
produces increased implant 
primary stability measured 
by insertion torque and 
subsequently increases its 
secondary stability measured 
by ISQ throughout the 
healing period regardless 
of implants macro or micro 
geometry, with 97.7% long 
term success rate (Bergamo 
et al. 2021, Ibrahim et al. 2020 
and Tenello et al. 2019).

Osseodensification Clinical 
Protocols: Osseodensification 
has demonstrated efficacy 
in several clinical scenarios, 
including alveolar ridge 
plastic expansion, which 
allows for implant placement 
with narrow ridges with 
adequate amount of 
trabecular bone without 
creating dehiscence 
(Koutouzis et al. 2019 and 
Jarikian et al. 2021). This 
increase in bone plasticity 
also facilitates upper 
and lower molar septum 
expansion and immediate 
implants placement. Bleyan 

demonstrated, the ability of osseodensification 
to expand molars septum with adequate 
amount of trabecular bone in conjunction with 
immediate implants placement in multirooted 
sockets resulting in 93.1% success rate over 5 
years follow-up (Bleyan et al. 2022). (Fig. 2). It 
has been reported that there is a 98.1% total 
implants survival rate in 24 months follow-
up of 211 implants immediately placed with 
osseodensification (Formiga et al. 2022). 

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.
Continues on page 15
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Hybrid Implant Designs… (continued from page 14)

Sleeping implants do not get peri-implantitis. It is therefore 
clear from the above that the implant foreign body itself is 
compatible with soft tissues and hard (bone) tissue. In other 
words, the body’s immune response forms an equilibrium 
compatible with tissue health. Our studies on biologic width 
were the first to show that for non-submerged implants 
(now called tissue level) the biologic width dimensions and 
reactions were similar to those found around teeth10-16. 

Our 1997 paper on crestal bone changes revealed that 
the pathological crestal bone loss that occurred around 
Brånemark-type implants in the first year was directly 
associated with second stage surgery and the creation of a 
contaminated interface between the implant and abutment 
at uncovering17. The amount of bone loss was also directly 
related to the vertical location of the interface in regard to the 
bone crest which correlated to the inflammatory response 
and its spatial relationship to bone. The closer the infection 
(interface bacteria) to bone, the more bone loss occurred. 

Two later publications by our group demonstrated that the 
host inflammatory reaction was localized adjacent to the 
interface and consisted of predominantly a PMN response 
(meaning it was a persistent acute response and did not 
become chronic). Moving the interface (and associated 
inflammation) coronally resulted in less bone loss and 
moving it apically, more bone loss18,19. It also explained 
the 1.5-2.0 mm of first year bone loss around Brånemark 
implants described as success criteria for these type 
implants by Albrektsson et al.20 This bone loss stops as the 
inflammatory response has moved a sufficient distance 
from the bone crest21. The two Derks studies22,23 referred to 
by Buser can also be viewed from an interface perspective 
where one implant was a tissue level implant (interface 
away from the bone) compared to two bone level implants 
with a contaminated interface placed at the bone level and 
resulted in greater bone loss.

I would posit then that when peri-implantitis occurs it is 
not related to the implant surface characteristics per se 

but rather a dysregulation of the equilibrium of the host 
immune response in the tissues. One can envision that the 
contaminated interfaces (one source of bacteria) stimulate 
a host inflammatory reaction in the soft tissues and that 
this inflammation as it approaches bone results in RANKL 
production, osteoclast formation and bone loss. Thus peri-
implantitis is an immuno-inflammatory reaction that disrupts 
tissue homeostasis. 

Of course, many factors other than plaque accumulation or 
interface bacteria may stimulate the inflammation or cause 
the breakdown of the material-host-equilibrium such as 
cement particles, broken components, compromised host, 
etc. We have recently published two reviews related to this 
topic and these are included in the reference list24,25. 

In summary, rather than focus on specific surface 
characteristics, a broader context is needed where 
the foreign material (implant)-host immune response 
is the focus. The majority of implants exist in harmony 
(equilibrium) with the host soft and hard tissue immune 
response however, in specific circumstances, this immune 
equilibrium is disrupted. This disruption can occur in either 
the soft tissues or in the hard (bone) tissues and can cause 
a loss of integration (the bone shield). When are we going 
to stop putting contaminated interfaces at or below the 
bone crest? 

Editor's note: Academy News recently published an article 
series about Hybrid Design Implants by Drs. Daniel Buser, 
Gerald A. Niznick and Dennis P. Tarnow. We received great 
feedback from our readers about this topic. We asked 
AO past President and researcher on this 
topic, David L. Cochran, DDS, PhD to chime 
in as well. Please use the following QR 
code for references and also to link to the 
three previous articles about this subject 
mentioned by Dr. Cochran.

The hydraulics created by the densifying burs facilitates 
compaction autografting in both lateral and apical 
directions resulting in the adequate elevation of the 
maxillary sinus membrane and subsequent crestal sinus 
grafting with autogenous bone or in conjunction with 
allograft or alloplastic putty (Huwais et al. 2018). Several 
clinical prospective and long-term retrospective studies 
(Kumar et al. 2017, Huwais et al. 2018, Gasper et al. 2018, 
Neiva et al. 2018. Arafat et al. 2019. Alhayati et al. 2022) 
have reported adequate sinus grafting in initial residual 
bone heights range of 2-8 mm with implants survival rate of 
97% utilizing osseodensification. (Fig. 3).

Osseodensification Guided Surgery System: 
C-Sleeves allow for sufficient irrigation to facilitate the 
hydraulic effect. The surgical keys are attached to the 
burs to allow for the adequate luxating needed and are 
used in incremental steps to deliver highest accuracy and 
predictable implant placement (Guentsch et al. 2022, 
Guentsch et al. 2023). (Fig. 4). 

Osseodensification: Does it stand up to scientific scrutiny? (continued from page 11)

References for this article are available 
via scanning this QR code. 
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