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Disclaimer

Hazards
Great care has been taken to maintain the accuracy of the informa-
tion contained in this publication. However, the publisher and/or the 
distributer and/or the editors and/or the authors cannot be held re-
sponsible for errors or any consequences arising from the use of the 
information contained in this publication. The statements or opinions 
contained in editorials and articles in this publication are solely those 
of the authors thereof and not of the publisher, and/or the distributer, 
and/or the IIF.
The products, procedures and therapies described in this work are 
hazardous and are therefore only to be applied by certified and trained 
medical professionals in environment specially designed for such pro-
cedures. No suggested test or procedure should be carried out un-
less, in the user‘s professional judgment, its risk is justified. Whoever 
applies products, procedures and therapies shown or described in this 
publication will do this at their own risk. Because of rapid advances 
in the medical sience, IF recommends that independent verification of 
diagnosis, therapies, drugs, dosages and operation methods should be 
made before any action is taken. 
Although all advertising material which may be inserted into the work 
is expected to conform to ethical (medical) standards, inclusion in this 
publication does not constitute a guarantee or endorsement by the 
publisher regarding quality or value of such product or of the claims 
made of it by its manufacturer.

Legal restrictions
This work was produced by IF Publishing, Munich, Germany. All rights 
reserved by IF Publishing. This publication including all parts thereof, is 
legally protected by copyright. Any use, exploitation or commercializa-
tion outside the narrow limits set forth by copyright legislation and the 
restrictions on use laid out below, without the publisher‘s consent, is 
illegal and liable to prosecution. This applies in particular to photostat 
reproduction, copying, scanning or duplication of any kind, translation, 
preparation of microfilms, electronic data processing, and storage 
such as making this publication available on Intranet or Internet. 
Some of the products, names, instruments, treatments, logos, desi-
gns, etc. reffered to in this publication are also protected by patents 
and trademarks or by other intellectual property protection laws« (eg. 
«IF«, «IIF« and the IF-Logo) are registered trademarks even though spe-
cific reference to this fact is not always made in the text. 
Therefore, the appearance of a name, instrument, etc. without desi-
gnation as proprietary is not to be construed as a representation by 
publisher that it is in the public domain.
Institutions‘ subscriptions allow to reproduce tables of content or pre-
pare lists of Articles including abstracts for internal circulation within 
the institutions concerned. Permission of the publisher is required for 
all other derivative works, including compilations and translations. Per-
mission of the publisher is required to store or use electronically any 
material contained in this journal, including any article or part of an 
article. For inquiries contact the publisher at the adress indicated. 
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Typical contents in ID 

• Evidence Reports summarize the latest «Hot Topics» from relevant journals putting similar 
studies «side-by-side». This unique presentation of studies allows you to compare and contrast the  
patient populations, the treatment interventions, and the quality of the scientific methods. The  
«evidence-based bottom line» is presented with an overall summary statement at the beginning. 
Clinical notes by implantologists with special expertise on the topic complete the Evidence Re-
port by providing their expert clinical opinion. ID is an implantology publication that provides atten-
tion to detail in balancing science with clinical opinion in such a clear, concise, and visually-friendly  
presentation.

• Literature Analyses provide you with an in-depth look at the research on a given topic. 
A «Literature Analysis» is a critical review of the literature on the epidemiology, treatment  
methods, and prognosis for implant-related topics or conditions. Literature Analyses are broader 
than «Evidence Reports» and are written to serve as a reference tool for implantologists to help 
them make decisions regarding how to manage patients, to assist them in evaluating needs for 
future research, and to use the material for future presentations.

• Critical Appraisals summarize the findings from important papers used for clinical decision 
making or marketing by implant companies. In addition to the summary, the study‘s methods and 
clinical conclusions are critically reviewed in an effort to challenge the implantology community 
into not accepting everything that is published, while fostering alternative explanations and ideas.

• Case reports give implantologists the opportunity to publish on unique patients using innovative 
or alternative methods for treating challenging patient conditions.

• Research in Context is a helpful «what is» section to consult if you’ve ever read a study and 
asked «what is a p-value» or any other research method question. It assists clinicians with 
the critical evaluation of the literature by briefly describing relevant aspects of research 
methods and statistical analysis that may bias results and lead to erroneous conclusions. 
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Evidence Report for Implant Directions

Evidence Report Purpose
Sinus and ridge augmentation is often utilized 

prior to placement of endosseous implants in 
the edentulous upper jaw. Bone grafts are used 
in such procedures to enhance sites deficient 
in bone quality or quantity, and attention has fo-
cused on accelerating bone regeneration and 
improving wound healing. Recent efforts to im-
prove wound healing have concentrated on au-
togenous sources of bioactive mediators, such 
as platelet-rich plasma (PRP), which offer the po-
tential to enhance the biological activity of bone 
replacement grafts. 

Objective
To critically summarize the recently published 

literature examining bone characteristics (qual-
ity, resorption/gain) and other outcomes in 

studies of bone grafts placed with and without 
platelet-rich plasma in preparation for intraoral 
dental implant placement.

Summary
One study reported no significant differences in 

implant survival rates between implants placed 
in bone grafts with PRP compared to bone grafts 
alone (rag). One study found a significantly great-
er bone density in bone augmented with autolo-
gous bone plus PRP compared to the bone with-
out PRP group, while another study did not find 
any differences in bone density when comparing 
the two groups.  There were no significant differ-
ences in trabecular bone volumes in one study 
or in vertical dimension of bone in another study. 
Two studies found an increased, though nonsig-
nificant, increase in percentage of vital bone in 
histologic specimens of bone augmented with 
PRP compared to the non-PRP treated sites. 
Studies were of moderate quality so conclusions 
based on reported differences should be consid-
ered with caution.  Additional methodologically 
rigorous comparative studies with comparable 
characteristics between groups are needed to 
better evaluate the effect of PRP associated 
with bone grafts upon treatment outcomes.

Sampling
A MEDLINE search was performed to iden-

tify recent studies published between January 
2005 and July 2009 examining treatment out-
comes of bone grafts placed with versus without 
platelet-rich plasma in preparation for dental im-
plant placement.  Three articles met our criteria, 
evaluating the treatment comparison of interest, 
and are included in this report, Table 1. 
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Table 1. Medline Search Summary

Terms Hits Reviewed
Search dental implants OR dental implantation, endosseous [MeSH] 19,009
Search (dental implants OR dental implantation, endosseous 
[MeSH]) AND alveolar ridge augmentation AND comparative study, 
Limits ENGLISH, Human, Literature containing Abstracts

117 3

Bibliographies from existing literature 0 0
Total Reviewed 3

Common Outcome Measures
• Implant survival
• Bone density
• Bone quantity
• Bone quality

Interventions
In preparation for intraoral dental implanta-

tion, sinus augmentation and bone grafts placed 
with and without platelet-rich plasma were per-
formed and were described as follows: 

Consolo (2007)
• Sixteen patients with bilateral symmetri-

cal maxillary sinus pneumatization with corre-
sponding alveolar atrophy underwent bilateral 
sinus floor augmentation, randomized to autolo-
gous (iliac crest) bone on one side and PRP plus 
autologous bone contralaterally. Implants were 
inserted 4, 5, 6, and 7 months after surgery in 
patients randomized into four implant placement 
groups. Subjects were followed for 7 months fol-
lowing augmentation.

Kassolis (2005)
• Ten subjects underwent bilateral sinus 

augmentation and were randomized to receive 
freeze-dried bone allograft (FDBA) plus PRP one 
one side or FDBA plus resorbable membrane on 
the other. Core biopsy specimens were obtained 
and implants were placed 4.5 to 6 months after 
augmentation surgery.

Raghoebar (2005)
• Five patients with severe atrophy of the 

edentulous posterior maxilla underwent bilateral 
sinus augmentation with autologous iliac crest 
bone. Patients received the bone graft with PRP 
on one side, and bone grafting without PRP was 
performed on the other side in a randomized 
fashion. After 3 months of healing, endosseous 
dental implants were placed and bone biopsies 
were obtained.
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Table 2.  Comparative studies evaluating bone grafts placed with vs. without PRP in preparation for 
intraoral dental implant placement.

Author
(year)

Study 
Design

Population Diagnostic 
Characteristics

Implant Placement Follow-up (%) LoE*

Bone Grafts 
with PRP

Bone Grafts 
without PRP

Consolo 
(2007)

RCT N=16
female: 69%

age:  47 ± 5.9 
(37-57) yrs

Maxillary sinus 
augmentation 

required prior to 
implant placement

N=16 N=16 7 months:  
NR†

Moderate

Kassolis
(2005)

RCT N=10
female: NR

age: NR

Maxillary sinus 
augmentation 

required prior to 
implant placement

N=10 N=10 4.5-6 
months:  

NR†

Moderate

Raghoebar 
(2005)

RCT N=5
female: 60%

age: 58.4 ± 1.9 
(57-62) yrs

Edentulous, severely 
resorbed maxilla 
requiring bone 
augmentation 

prior to implant 
placement

N=5; Ni=3 N=5; Ni=3 20.2 ± 4.3 
months: 

NR†

Moderate

N=number of subjects; Ni=number of implants
*Level of Evidence (LoE) is based on study design and methods (Very high, High, Moderate, and Poor)
†NR (not reported) = for follow-up rate either not reported or precise follow-up rate could not be 

determined since the initial number of eligible patients or number lost to follow-up were not provided.
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Table 3.  Evaluation of articles comparing studies evaluating bone grafts placed with vs. without PRP.

Study design and methods
Consolo 
(2007)

Kassolis 
(2005)

Raghoebar 
(2005)

1.  What type of study design? RCT RCT RCT

2. Statement of concealed allocation?* YES YES YES

3.  Intention to treat?* YES YES YES

4.  Independent or blind assessment? NO NO NO

5.  Complete follow-up of >85%? NO NO NO

6.  Adequate sample size? NO NO NO

7.  Controlling for possible confounding? YES YES YES

LEVEL OF EVIDENCE Moderate Moderate Moderate

* Applies to randomized controlled trials only



212

Implant survival 
• Implant survival was 100% for implants 

placed in bone augmented without PRP and was 
93.3% for implants placed in bone augmented 
with PRP after a mean follow-up time of 20.2 
months. [Raghoebar]

Bone density
• The basal bone densitometric values of 

sinuses were significantly greater in the autolo-
gous bone plus PRP compared to the bone only 
group at 7 months after sinus floor augmenta-
tion (mean values in Hounsfield units [HU]: 500 
± 40.8 HU vs. 392.5 ± 61.9 HU, respectively; 
p<.05). Longitudinal analysis showed significant-
ly greater bone densitometry among months 4 
through 7 for the bone plus PRP group (+71% 
at 4 months, +81% at 5 months, +48% at 6 
months, +29% at 7 months; p<.05), Figure 1. 
[Consolo]
• The average bone density on microradio-

graphs, measured with arbitrary gray values, at 
the first premolar and first molar regions were 
91 ± 23.1 and 71.8 ± 23.8 at the PRP side and 
84.6 ± 19.6 and 90.7 ± 13.5 at the non-PRP 
side, respectively (p>.05). [Raghoehar]

Bone quantity (resorption/gain) 
• There were no significant differences in 

mean trabecular bone volumes between the au-
tologous bone plus PRP site compared to the 
bone alone site at 7 months (p>.05). [Consolo]
• The vertical dimension from the crest of 

the ridge to floor of the sinus was comparable 
after grafting with FDBA plus membrane and 
FDBA plus PRP 4.5-6 months after augmenta-
tion (13.2 ± 1.3mm vs. 13.9 ± 2.1mm, respec-

tively, p>.05). [Kassolis]

Bone quality (histology)
• Histologic specimens at 4.5-6 months 

following the augmentation procedure revealed 
a significantly greater percentage of vital tissue 
(bone and connective tissue) in subantral spac-
es grafted with FDBA and PRP than with FDBA 
alone (78.8% ± 8.3% vs. 63.0% vs. 15.7%, re-
spectively; p=.01).  [Kassolis]
• Further, a greater, though not statistical-

ly significant, percentage of vital bone was found 
in the subantral spaces grafted with FDBA and 
PRP than with FDBA plus membrane (33.3 ± 
11.3% vs. 26.5 ± 6.8%, respectively; p>.05), Fig-
ure 2. [Kassolis]
• In histologic specimens taken at 3 

months after the augmentation procedure, the 
average area occupied by bone in the augment-
ed regions were 41.1 ± 8.3% at the non-PRP 
treated side and 38.4 ± 11.3% at the PRP side 
(p>.05), Figure 2. [Raghoehar]

Methodological considerations
• All studies reviewed were randomized 

controlled trials with a rating of moderate (low 
quality randomized controlled trials) level of 
evidence.  No very high quality randomized con-
trolled trials or high quality cohort studies were 
identified in the literature.  
• All three studies had sample sizes that 

were likely inadequate to show a difference be-
tween the study groups for some of the out-
comes measured.
• Since multiple implants in the same sub-

ject are not statistically independent, either one 
implant should be chosen per patient or statisti-
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cal analysis should account for multiple implants 
per patient.  
• None of the studies reported a follow-up 

rate. A follow-up rate of ≥85% is necessary to 
ensure valid study results. Further, the length of 
follow-up for all studies was likely not adequate 
to assess long-term study outcomes. 

References
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Figure 1.  Changes in basal bone densitometric values for bone grafts placed with PRP compared to 
bone grafts placed without PRP in preparation for intraoral dental implant placement.

Statistical significance noted on graphs if provided by author
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Figure 2.  Percentage vital bone in histologic specimens for bone grafts placed with PRP compared 
to bone grafts placed without PRP in preparation for intraoral dental implant placement.

Statistical significance noted on graphs if provided by author
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designs with and without microthreaded necks
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Purpose of the Report
Long-term survival of endosseous dental im-

plants is dependent on the preservation of bone 
support, and initial breakdown of the implant-
tissue interface generally begins at the crestal 
region. It has been reported that the crestal 
marginal bone level changes occur during the 
early phase of healing as an adaptation of the 
peri-implant bone to the occlusal load. Literature 
has suggested that implant designs and surface 
characteristics affect rates of early bone loss. It 
has also been suggested that the introduction 
of retention grooves (microthreads) at the neck 
of the implant may reduce the amount of bone 
loss following implant placement, and that com-
pletely polished and thin mucosa penetration 
areas may prevent peri-implantitis and thereby 
bone loss.

Objective
To critically summarize the recently published 

literature examining marginal bone loss or bone 
gain and other outcomes around endosseous 
implants in studies comparing threaded to non-
threaded implants.

Summary

One study reported no significant differences 
in implant survival rates between endosseous 
implants with microthreads compared to those 
without microthreads after one year of function. 
Two studies reported the greatest levels of mar-
ginal bone loss in implants with machined necks 
(no microthreads) compared to rough surfaced 
implants with microthreads. Two studies com-
pared three implant designs and reported the 
greatest levels of marginal bone loss associated 
with machined necks (no microthreads), followed 
by rough surface necks (no microthreads), and 
lowest levels of bone loss in rough surfaced im-
plants with microthreads.  An additional supple-
mental case series was included that demon-
strated an increase in bone growth in contrast 
to the others which demonstrated bone loss 
illustrating that BOI implants provide a reason-
able alternative to other non-threaded implants.  
Studies were of moderate to high quality so con-
clusions based on reported differences should 
be considered with caution. Additional meth-
odologically rigorous comparative studies with 
comparable characteristics between groups 
and longer follow-up are needed to better evalu-
ate the effect of treatment outcomes in implant 
designs with microthreaded necks compared to 
no microthreads.

Sampling
A MEDLINE search was performed to iden-

tify recent studies published between January 
2006 and October 2009 examining treatment 
outcomes in studies comparing threaded vs. 
non-threaded implant designs.  Four articles 
met our criteria, evaluating the treatment com-
parison of interest, and are included in this re-
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port, Table 1. 

Terms Hits Reviewed
Search dental implants OR dental implantation, endosseous [MeSH] 19,455
Search (dental implants OR dental implantation, endosseous 
[MeSH]) AND surface properties AND comparative study, Limits 
ENGLISH, Human, Literature containing Abstracts

319 4

Bibliographies from existing literature 0 0
Total Reviewed 4

Common Outcome Measures
• Implant survival
• Marginal bone loss
• Implant stability

Interventions
Dental implants with different implant designs 

were compared and were described as follows: 

Bratu (2009)
• A prospective study was conducted in 46 

patients indicated for placement of two neighbor-
ing implants in the posterior mandible received: 
a) one implant with a 1-mm polished neck and 
no retention grooves, and b) one implant with 
a roughened surface and microthreads at the 
neck. Other implant characteristics (taper, tita-
nium alloy with moderately rough surface) were 
the same for both implants. 

Nickenig (2009)
• In a split mouth study, thirty-four patients 

with bilaterally edentulous posterior mandibles 
randomly received implants with a machined 
neck on one side and implants with a micro-
threaded neck on the contralateral side. Sub-

jects were followed for 2 years after functional 
loading.

Piao (2009)
• Fifty-four patients randomly received im-

plants with either: a) a rough surface (TiUnite 
Branemark MK III), b) a machined surface in 
the coronal part and a rough surface in the api-
cal part of the fixture (Restore), or c) a rough 
surface with microthreads (Hexplant Oneplant). 
Subjects were followed for 1 year after implant 
loading. 

Shin (2006)
• In a prospective study, 68 patients were 

randomized to receive implants with either: a) 
a machined neck (Ankylos), b) a rough-surfaced 
neck (Stage 1), or c) a rough-surfaced neck with 
microthreads (Oneplant). Subjects were fol-
lowed for 1 year after implant loading.

Ihde (2003)
• This prospective case series included 81 

patients who received 120 basal implants and 
were followed for 18 months.  The mean age of 
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Table 3.  Evaluation of articles comparing endosseous implant designs with vs. without microthread-
ed necks.

Study design and methods
Bratu 
(2009)

Nickenig 
(2009)

Piao 
(2009)

Shin 
(2006)

1.  What type of study design?
Prospec-
tive cohort

RCT RCT RCT

2. Statement of concealed allocation?* N/A YES YES NO

3.  Intention to treat?* N/A NO NO NO

4.  Independent or blind assessment? NO NO NO NO

5.  Complete follow-up of ≥85%? YES YES YES YES

6.  Adequate sample size? YES YES YES YES

7.  Controlling for possible confounding? YES YES YES YES

LEVEL OF EVIDENCE High High High Moderate

* Applies to randomized controlled trials only
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Results
Implant survival 
• Implant survival was 100% for both pol-

ished neck and microthreaded neck implants af-
ter 1 year of function. [Bratu]

Marginal bone loss (Figure 1 and Figure 2)
• Marginal bone loss measured with digi-

tized panoramic radiographs was significantly 
greater for polished neck compared to micro-
threaded neck implants after 4 months (0.77 
± 0.46mm vs. 0.21 ± 0.19mm, respectively, 
p<.05), after 6 months (1.20 ± 0.44mm vs. 
0.56 ± 0.23mm, respectively, p<.05), and af-
ter 12 months of function (1.47 ± 0.40mm vs. 
0.69 ± 0.25mm, respectively, p<.05). [Bratu]
• Marginal bone loss measured with digi-

tized panoramic radiographs was significantly 
greater for machined surface (mean 1.1mm, 
range 0-3mm) compared to rough surface, mi-
crothreaded (mean 0.5mm, range 0-2.1mm) 
implants (p<.001) after a median of 1.9 years of 
function. [Nickenig]
• Mean marginal bone loss measured 

with digital intraoral periapical radiographs was 
greatest for machined surface implants (0.89 
± 0.41mm), followed by rough surface (0.81 ± 
0.27mm), followed by microthreaded implants 
(0.42 ± 0.25mm) after 1 year of functional 
loading (significantly different machined vs. mi-
crothreaded and rough vs. microthreaded, 
p<.0001). [Piao]
• Marginal bone loss was greatest for ma-

chined neck implants (1.32 ± 0.27mm), followed 
by rough surface (0.76 ± 0.21mm), followed by 
microthreaded implants (0.18 ± 0.16mm) after 
1 year of functional loading (p<.05). [Shin]

Bone growth (Figure 1)
• The study by Ihde was the only study that 

reported vertical bone growth under function.  
The mean growth was 1.9mm (range, 0.2mm-
6 mm).  No subjects exhibited bone loss. All im-
plants were immediately loaded. Data was ac-
cessed only from the distal mandible.

Implant stability
• Implant stability, measured with the 

PerioTest, was significantly lower (better) for 
microthreaded neck compared to polished neck 
implants at 4 months after implant placement 
(-6.5 vs. -5, respectively; p=0.04). [Bratu]

Methodological considerations
• Three studies reviewed were random-

ized controlled trials with a rating of high (mod-
erate quality randomized controlled trials) level 
of evidence, and one study was a prospective co-
hort study with a rating of moderate (moderate 
quality cohort study) level of evidence.  No very 
high quality randomized controlled trials or high 
quality cohort studies were identified.
• All four studies had sample sizes that 

were adequate to show a difference between 
the study groups for some of the outcomes 
measured.
• The supplemental study by Ihde was a 

case series without a comparison group; there-
fore, superiority cannot be established. Howev-
er, it was the only study in this group with an 
increase in bone growth in contrast to bone 
loss. It has to be mentioned, that studies on BOI 
which include a control group (e.g. with screw 
type implants) are not found at all in literature, 
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because BOI implants are used mostly in cases 
where one would not find enough vertical bone 
for conventional implant types without augmen-
tation. This eliminates the possibility of observ-
ing a true control group.
• Since multiple implants in the same sub-

ject are not statistically independent, either one 
implant should be chosen per patient or statisti-
cal analysis should account for multiple implants 
per patient. This did not occur in the three stud-
ies for which multiple implants were placed in 
the same patient. In the supplemental study by 
Ihde one implant per side was included into the 
study.
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Figure 1.  Mean marginal bone loss for endosseous dental implant designs with microthreaded 
necks compared to implants without microthreads.

Statistical significance noted on graphs if provided by author

* p<.001 rough surface, with microthreads vs. rough surface, no microthreads AND
   p<.001 rough surface, with microthreads vs. machined surface, no microthreads
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Figure 2.  Mean marginal bone loss over time for endosseous dental implant designs with micro-
threaded necks compared to implants with machined necks and no microthreads.

Statistical significance noted on graphs if provided by author
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