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AbSTRACT.
background. Two-piece implants 
present gaps and cavities betwe-
en the implant and the abutment, 
and these hollow spaces can act 
as a trap for bacteria. The aim of 
the present in vitro study was to 
evaluate the migration of two dif-
ferent microbial species from the 
inside to the outside of the im-
plant-abutment assembly in three 
different connection types.
Methods. A total of 30 implants (10 
implants per group) were used. 
The implants presented a screwed 
trilobed connection (group 1)(No-
bel Biocare, Sweden), a cemented 
connection (group 2) (Bone Sy-
stem, Italy), and an internal coni-
cal connection (group 3) (Ankylos, 
Germany).The	 inner	 parts	 of	 five	
implants, per group, were inocula-
ted with Pseudomonas aeruginosa 
suspension	and	the	remaining	five	
implants, per group, with Aggrega-
tibacter actinomycetemcomitans. 
The penetration of bacteria into the 
surrounding solution was determi-
ned by the observation of turbidity 
of the broth.
Results. In group 1, bacterial con-
tamination was found in six of 10 
implants. In group 2, no contamina-
ted samples were found. In group 

3, bacterial contamination was 
found in one implant of 10. Stati-
stically	significant	differences	were	
detected between group 1 versus 
group 3 (P <0.05) and between 
group 1 versus group 2 (P <0.01), 
whereas	no	significant	differences	
were found when comparing group 
2 versus group 3 (P >0.05).
Conclusion. The present study 
confirms	previous	results	about	the	
hermeticity of the cement-retained 
implant-abutment assembly, the 
very low permeability to bacteria 
of the conical implant-abutment 
connection, and the high preva-
lence of bacterial penetration of 
screw-retained implant-abutment 
assemblies.

J Periodontol. 2012 Apr;83(4):491-7. doi: 10.1902/jop.2011.110320. Epub 2011 Jul 22.

bacterial leakage in implants with different implant-abutment connections:
an in vitro study.

Assenza B, Tripodi D, Scarano A, Perrotti V, Piattelli A, Iezzi G, D’Ercole S.
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Infrared thermographic evaluation of temperature modifications
inducedduring implant
site preparation with cylindrical versus conical drills.
Scarano A, Piattelli A, Assenza B, Carinci F, Di Donato L, Romani GL, Merla A.

AbSTRACT.
background. A few studies 
have investigated the influen-
ce of drilling on bone healing. 
Many factors have been repor-
ted to influence temperature 
rise during surgical preparation 
for implant placement: drill geo-
metry, drilling depth, sharpness 
of the cutting tool, drilling spe-
ed, pressure applied to the drill, 
use of graduated versus one-
step drilling, intermittent versus 
continuous drilling, and use or 
not of irrigation.
Purpose. The objective of this 
study was to quantify the tempe-
rature changes in cortical bone 
and at the apical portion of the 
drills during implant site prepa-
ration with a cylindrical implant 
drill versus a conical implant 
drill.
Materials and Methods. Two 
implant drill systems were eva-
luated in vitro using bovine fe-
moral cortical bone. The two 
implant drill systems evaluated 
in this study were system A (a 
cylindrical drill with triple twist 
drills) (Bone System, Milano, 
Italy) and system B (a conical 
drill with quadruple twist drills) 
(Bone System). Site preparation 

began, and the temperature of 
the cortical bone and at the api-
cal portion of the drill was me-
asured by the infrared thermo-
graphy.
Results. The mean temperature 
produced in the cortical bone 
during implant preparation was 
31.2 ± 0.5 °C for the cylindrical 
drills and 29.1 ± 0.6 °C for the 
conical drill. The mean tempe-
rature produced in the apical 
portion of the drill during im-
plant site preparation was 32.1 
± 0.7°C for the cylindrical drill 
system and 29.6 ± 0.6°C for the 
conical drill. Statistically signifi-
cant differences were found in 
the temperature measurements 
in the cortical bone in the two 
groups (p < .05). A statistically 
significant difference was ob-
served for the temperature me-
asurements in the apical portion 
of the drill in the two groups (p 
< .005). 
The model system used in this 
work was able to evaluate the 
temperature in the cortical bone 
and in the apical portion of the 
drills; the temperature modifica-
tions in the apical portion of the 
drill seemed to be correlated to 
the drill geometry. The results of 

the present study showed that 
drill geometry seems to be an 
important factor in heat genera-
tion during implant site prepara-
tion.
Conclusion. The drill geome-
try could explain the increased 
temperature in the apical por-
tion of the drill.
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In vitro evaluation of bacterial leakage along the implant-abutment
interface of an external-hex implant after saliva incubation.

do Nascimento C, Miani PK, Watanabe E, Pedrazzi V, de Albuqerque RF Jr.
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AbSTRACT.
The aim of this in vitro study 
was to evaluate bacterial le-
akage along the implant-a-
butment interface under 
unloaded conditions. Twelve 
premachined abutments with 
plastic sleeves and 12 dental 
implants were used in this stu-
dy. Prior to tests of bacterial 
leakage, samples from the in-
ner parts of the implants were 
collected with steri le micro-
brushes to serve as negative 
controls for contamination. 
After casting, the abutments 
were tightened to 32 Ncm on 
the implants. The assemblies 
were immersed in 2.0 mL of 
human saliva and incubated 
for 7 days. After this period, 
possible contamination of the 
internal parts of the implants 
was evaluated using the DNA 
Checkerboard method. Mi-
croorganisms were found in 
the internal surfaces of all the 
implants evaluated. Aggre-
gatibacter actinomycetemco-
mitans and Capnocytophaga 
gingivalis were the most inci-
dent species. No microorgani-
sms were found in the samples 
recovered from the implants 

before contamination testing 
(negative control). Bacterial 
species from human saliva 
may penetrate the implant-a-
butment interface under unlo-
aded conditions.
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Microbial leakage through the implant-abutment interface
of Morse taper implants in vitro.

Aloise JP, Curcio R, Laporta MZ, Rossi L, da Silva AM, Rapoport A.

AbSTRACT.
Objectives. The aim of this study 
was to determine and compare the 
frequency of bacterial leakage of 
Streptococcus sanguinis biotype II 
along the implant-abutment interface 
between two systems of Morse taper 
dental implants. Different methods 
of activation of the taper abutments 
were used: tapped-in (Bicon) and 
screwed-in (Ankylos).
Materials and Methods. Twenty ste-
rile assemblies were used and atta-
ched, 10 Bicon and 10 Ankylos im-
plants, according to manufacturers’ 
specifications.	 They	were	 then	 totally	
immersed within 20 test tubes contai-
ning a sterile nutrient solution brain-he-
art infusion (BHI). The internal part of 
the 20 implants was previously inocu-
lated with 0.1 microl of S. sanguinis II 
(ATCC 10557) and then connected to 
the respective abutments. The assem-
blies were incubated under anaerobic 
conditions for 14 days in an autoclave 
at 37 degrees C. They were monitored 
daily for solution cloudiness resultant 
from microbial leakage on the inter-
face of the assemblies. For statistical 
analysis, the Fisher test was applied 
and	significance	was	assigned	at	the	
5% level.
Results. There was solution cloudi-
ness,	indicating	the	finding	of	bacterial	

growth inside two Bicon assemblies 
and two Ankylos assemblies 48 h after 
incubation. Microbial leakage was fur-
ther substantiated by testing the su-
spension for the presence of Strepto-
coccus sp. None of the sterility controls 
were contaminated.
The frequency of bacterial leakage 
along the implant-abutment interfa-
ce, with the two different Morse taper 
implant systems, was 20% of the as-
semblies of each system. There were 
no statistical differences between 
them.
Conclusion. Irrespective of whi-
ch of the two Morse taper implant 
connection systems of activation 
was analyzed, tapped-in (Bicon) or 
screwed-in (Ankylos), this in vitro 
experiment showed bacterial leaka-
ge along the implant-abutment inter-
face.
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AbSTRACT.
Objectives. Bacterial penetra-
tion along the implant-abutment 
interface as a consequence of 
abutment screw loosening has 
been reported in a number of 
recent studies. The aim of this 
in vitro study was to investiga-
te the influence of repeated ti-
ghtening of the abutment screw 
on leakage of Streptococcus 
mutans along the interface 
between implants and pre-ma-
chined abutments.
Materials and Methods. Twen-
ty pre-machined abutments 
with a plastic sleeve were used. 
The abutment screws were ti-
ghtened to 32 N cm in group 1 
(n=10 - control) and to 32 N cm, 
loosened and re-tightened with 
the same torque twice in group 
2 (n=10). The assemblies were 
completely immersed in 5 ml of 
Tryptic Soy Broth medium ino-
culated with S. mutans and in-
cubated for 14 days. After this 
period, contamination of the im-
plant internal threaded cham-
ber was evaluated using the 
DNA Checkerboard method.
Results. Microorganisms were 
found on the internal surfa-
ces of both groups evaluated. 

However, bacterial counts in 
group 2 were significantly hi-
gher than that in the control 
group (P<0.05).
Conclusion. These results 
suggest that bacterial leakage 
between implants and abut-
ments occurs even under unlo-
aded conditions and at a higher 
intensity when the abutment 
screw is tightened and loose-
ned repeatedly.

Clin Oral Implants Res. 2009 Dec;20(12):1394-7. doi: 10.1111/j.1600-0501.2009.01769.x. Epub 2009 Aug 26.

Influence of repeated screw tightening on bacterial leakage
along the implant-abutment interface.

do Nascimento C, Pedrazzi V, Miani PK, Moreira LD, de Albuquerque RF Jr.
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bacterial colonization of the dental implant fixture-abutment
interface: an in vitro study.

Tesmer M, Wallet S, Koutouzis T, Lundgren T.

AbSTRACT.
background. The geometry of 
the fixture-abutment interface 
(FAI) might influence the risk 
of bacterial invasion of the in-
ternal part of the implant. The 
aim of this study was to use an 
in vitro model to assess the po-
tential risk for invasion of oral 
microorganisms into the FAI 
microgap of dental implants 
with different characteristics 
of the connection between the 
fixture and abutment.
Methods. Thirty implants were 
divided into three groups (n = 
10 per group) based on their 
microgap dynamics. Groups 1 
and 2 were comprised of fixtu-
res with internal Morse-taper 
connections that connected to 
standard abutments and the 
same abutments with a 0.5-mm 
groove modification, respecti-
vely. Group 3 was comprised 
of implants with a tri-channel 
internal connection. Fixtures 
and abutments were assem-
bled and allowed to incubate in 
a bacterial solution of Aggre-
gatibacter actinomycetemco-
mitans (previously Actinoba-
cillus actinomycetemcomitans) 
and Porphyromonas gingivalis. 

Two standard abutments were 
either exposed to bacterial cul-
ture or left sterile to serve as 
positive and negative controls. 
After disconnection of fixtures 
and abutments, microbial sam-
ples were taken from the thre-
aded portion of the abutment, 
plated, and allowed to culture 
under appropriate conditions.
Results. Three of the 10 sam-
ples in group 1 developed one 
colony forming unit (CFU) for 
A. actinomycetemcomitans, 
whereas zero of 10 samples 
developed CFUs for P. gingi-
valis. Ten of 10 and nine of 10 
samples from groups 2 and 3, 
respectively, developed mul-
tiple CFUs for A. actinomyce-
temcomitans and P. gingivalis.
Conclusion. This study indica-
ted that differences in implant 
designs may affect the poten-
tial risk for invasion of oral mi-
croorganisms into the FAI mi-
crogap.

 



AbSTRACT.
background. Few studies 
have investigated the influen-
ce of drill ing on bone healing. 
After the drilling of bone and 
placement of dental implants 
a sequence begins of cellular 
and molecular events which re-
presents a combined response 
of wound healing. The bone 
healing around dental implants 
is a complex phenomenon and 
influences the proliferation and 
differentiation of pre-osteobla-
sts into osteoblasts, together 
with the activation of periosteal 
and endosteal lining cells, and 
initiates the production and mi-
neralization of osteoid matrix 
followed by the organization 
of the bone-implant interface. 
The objective of this study is to 
quantify the temperature chan-
ges in cortical bone and mar-
row spaces during implant site 
preparation in bovine rib bone. 
A total 10 harvested bovine 
ribs and 6 10.5 x 3.5 new drills 
for implant insertion with ex-
ternal irrigation (Bone System, 
Milano, Italy) were used in this 
study. The implant sites were 
prepared with 10 mm long dril-
ls at 500 rpm under abundant 

external irrigation with saline 
solution at 37 degrees C. Each 
drill was used for 10, 30, 60, 
90 and 120 implant site pre-
parations; each drill was then 
observed under SEM for eva-
luation of the damage of the 
cutting edge after 10, 30, 60, 
90 and 120 preparations. The-
re was an higher and statisti-
cally significant increase in 
the temperature in the cortical 
bone; this increase in tempe-
rature increases with the num-
ber of the times of drill use. 
The drill wear seemed to play 
a major role in heat production 
and could explain the obser-
ved increased temperature of 
the bone.

Int J Immunopathol Pharmacol. 2007 Jan-Mar;20(1 Suppl 1):23-6.

Effects of bur wear during implant site preparation: an in vitro study.

Scarano A, Carinci F, Quaranta A, Di Iorio D, Assenza B, Piattelli A.
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Implants system based on cement-retained implant-abutment.
Analysis of different kind of cements.

Traini T, Assenza B, Zarone F, Caputi S, Ciarrocchi F, Piattelli A

AbSTRACT.
The long term success in im-
plant dent istry was largely 
reported by dental  l i terature 
for  a great var iety of  implant 
systems. Nevertheless,  in 
cl in ical  pract ice the most of 
compl icat ion af fect ing dental 
implants was related to the 
implant/abutment screw loo-
sening. The cemented inste-
ad screwed abutment/ implant 
connect ion should be an inte-
rest ing al ternat ive.  The pre-
sent paper presents a ser ies 
of  resul ts on the mechanical 
resistance of  di f ferent k ind of 
lut ing cements used for abut-
ment/ implant cementat ion.
After an introduct ion on 
general  compl icat ions of 
screw-retained implant-abut-
ment,  th is paper introduces 
an implant system based on 
cement-retained implant-a-
butment (Bone System, I ta ly) . 
An in v i t ro study was made in 
order to ident i fy,  among the 
di f ferent type of  cements,  the 
most performing in metal- to 
metal  connect ion.
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AbSTRACT.
background. It has been recent-
ly observed that in implants with 
screw-retained abutments, in vi-
tro as well as in vivo conditions, 
bacteria can penetrate inside the 
internal cavity of the implant as a 
consequence of leakage at the im-
plant-abutment interface. An alter-
native to screw-retained abutments 
is represented by implants that can 
receive cemented abutments. In 
this case, the abutment goes throu-
gh a transmucosal friction implant 
extension (collar) and is cemented 
inside the internal hexagonal por-
tion of the implant. The aim of the 
present research was to compare 
fluids	and	bacterial	penetration	in	2	
different implant systems, one with 
cement-retained abutments (CRA) 
(Bone System, Italy) and the other 
with screw-retained abutments 
(SRA) (3i Implant Innovation, USA).
Methods. Twelve CRA dental im-
plants and 12 SRA implants were 
used in this study. The research 
was done in 3 steps: scanning 
electron microscopic (SEM) analy-
sis,	 fluid	 penetration	 analysis,	 and	
bacterial penetration analysis.
Results 1) Under SEM it was possi-
ble to observe in the SRA implants 
a mean 2 to 7 micron gap between 

implant and abutment, while in 
the CRA implants, the gap was 7 
micron. In the latter group, howe-
ver, the gap was always comple-
tely filled by the fixation cement. 
All the spaces between abutment 
and implant were filled by the ce-
ment. 
2) With SRA implants, it was pos-
sible to observe the presence of 
toluidine blue at the level of the 
fixture-abutment interface and the 
internal threads; the absorbent 
paper was stained in all cases. 
With CRA implants, the absorbent 
paper inside the hollow portion of 
the implants was never stained 
by toluidine blue. No penetration 
of toluidine blue was observed 
at the implant-abutment interfa-
ce and inside the hollow portion 
of the implants. 3) In all the SRA 
implant assemblies, bacterial 
penetration was observed at the 
implant-abutment interface. No 
bacteria were detected in the hol-
low portion of the CRA implants.
Conclusion. On the basis of the 
results obtained in the present 
study using 2 different implant sy-
stems, we conclude that CRA im-
plants offer better results relating 
to fluid and bacterial permeability 
compared to SRA implants.

9 J Periodontol. 2001 Sep;72(9):1146-50.

Fluids and microbial penetration in the internal part of cement-retained
versus screw-retained implant-abutment connections.

Piattelli A, Scarano A, Paolantonio M, Assenza B, Leghissa GC, Di Bonaventura G, Catamo G, Piccolomini R.



Int J Oral Maxillofac Implants. 2000 Nov-Dec;15(6):779-84.

Surface analysis of machined versus sandblasted and acid-etched
titanium implants.

Orsini G, Assenza B, Scarano A, Piattelli M, Piattelli A.

AbSTRACT .
Initially, implant surface analy-
ses were performed on 10 
machined implants and on 10 
sandblasted and acid-etched 
implants. Subsequently, san-
dblasted and acid-etched im-
plant cytotoxicity (using L929 
mouse fibroblasts), morpholo-
gic differences between cells 
(osteoblast-like cells MG63) 
adhering to the machined im-
plant surfaces, and cell ancho-
rage to sandblasted and acid-
etched implant surfaces were 
evaluated. Results indicated 
that acid etching with 1% hy-
drofluoric acid/30% nitric acid 
after sandblasting eliminated 
residual alumina particles. The 
average roughness (Ra) of san-
dblasted and acid-etched sur-
faces was about 2.15 microns. 
Cytotoxicity tests showed that 
sandblasted and acid-etched 
implants had non-cytotoxic 
cellular effects and appeared 
to be biocompatible. 
Scanning electron microsco-
pic examination showed that 
the surface roughness pro-
duced by sandblasting and 
acid etching could affect cell 
adhesion mechanisms. Osteo-

blast-like cells adhering to the 
machined implants presented 
a very flat configuration, while 
the same cells adhering to the 
sandblasted and acid-etched 
surfaces showed an irregular 
morphology and many pseudo-
podi. These morphologic irre-
gularities could improve initial 
cell anchorage, providing bet-
ter osseointegration for san-
dblasted and acid-etched im-
plants.

10



AbSTRACT .
The aim of this study was to 
evaluate peri-implant bone re-
actions around immediately lo-
aded conical implants (Bone 
System, Italy) with  metal and 
acrylic resin prosthetic resto-
rations. Five splinted conical 
implants were inserted in each 
hemimandible of six minipi-
gs at the alveolar crest level. 
Ten implants were inserted in 
each minipig. All the implan-
ts were immediately loaded. 
The implants were divided into 
a group with an acrylic resin 
prosthetic restoration and into 
another group with a metal pro-
sthetic restoration. No posto-
perative complications or de-
aths of the minipigs occurred. 
All minipigs were killed after 3 
months. No implant was lost. A 
total of 60 implants were retrie-
ved and processed to obtain 
thin ground sections. 
Histology and histomorpho-
metry showed the presence of 
compact, mature bone around 
all the implants. Bone was in 
close contact with the implant 
surface starting from the first 
or second implant threads. 
A high quantity of mineralized 

bone was present around im-
mediately loaded conical, root 
form implants. No differen-
ces in the peri-implant bone 
response were found in the 
groups with different prosthe-
tic reconstructions.

11 Clin Oral Investig. 2010 Jun;14(3):285-90. doi: 10.1007/s00784-009-0289-x. Epub 2009 Jun 4.

Peri-implant bone reactions around immediately loaded conical implants
with different prosthetic suprastructures:

histological and histomorphometrical study on minipigs.
Assenza B, Scarano A, Perrotti V, Vozza I, Quaranta A, Quaranta M, Piattelli A, Iezzi G.
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Screw vs cement-implant-retained restorations:
an experimental study in the beagle.
Part 2. Immunohistochemical evaluation of the peri-implant tissues.
Assenza B, Artese L, Scarano A, Rubini C, Perrotti V, Piattelli M, Thams U, San Roman F, Piccirilli M, Piattelli A.

AbSTRACT.
Crestal bone loss has been re-
ported to occur around dental 
implants. Even if the causes of 
this bone loss are not comple-
tely understood, the presence 
of a microgap between implant 
and abutment with a possi-
ble contamination of the inter-
nal portion of the implants has 
been suggested. The aim of this 
study was to see if there were 
differences in the vascular en-
dothelial growth factor (VEGF) 
expression, microvessel densi-
ty (MVD), proliferative activity 
(MIB-1), and inflammatory infil-
trate in the soft tissues around 
implants with screwed and ce-
mented abutments. Sandbla-
sted and acid-etched implants 
were inserted in the mandibles 
of 6 Beagle dogs. Ten 3.5- x 10-
mm root-form implants were in-
serted in each mandible. A total 
of 60 implants (30 with screwed 
abutments (Bone System, Italy)) 
and 30 with cemented abutmen-
ts (Bone System, Italy) were 
used. After 12 months, all the 
bridges were removed and all 
abutments were checked for 
mobility. A total of 8 loosened 
screws (27%) were found in the 

screwed abutments, whereas no 
loosening was observed in ce-
mented abutments. A gingival 
biopsy was performed in 8 im-
plants with cemented abutmen-
ts, in 8 implants with screwed 
abutments, and in 8 implants 
with unscrewed abutments. No 
statistically significant differen-
ces were found in the inflamma-
tory infiltrate and in the MIB-1 
among the different groups. No 
statistically significant differen-
ce was found in the MVD betwe-
en screwed and cemented 
abutments (P = .2111), whereas 
there was a statistically signifi-
cant difference in MVD between 
screwed and unscrewed abut-
ments (P = .0277) and betwe-
en cemented and unscrewed 
abutments (P = .0431). A low 
intensity of VEGF was preva-
lent in screwed and in cemen-
ted abutments, whereas a high 
intensity of VEGF was prevalent 
in unscrewed abutments. These 
facts could be explained by the 
effects induced, in the abutmen-
ts that underwent a screw loose-
ning, by the presence of bacte-
ria inside the hollow portion of 
the implants or by enhanced re-
parative processes.

 



AbSTRACT.
The causes of implant failures 
can be biological or mechanical. 
The mechanical causes include 
fracture of the implant, fracture of 
the abutment, and loosening of the 
abutment. Numerous studies show 
that abutment loosening constitu-
tes one of the marked implant po-
stsurgery complications requiring 
clinical intervention. The aim of the 
present study was to evaluate the 
incidence of the screw loosening in 
screwed or cemented abutments. 
Six adult male Beagles were used. 
In	each	dog,	the	first	molars	and	2	
premolars were extracted. The su-
tures were removed after 7 days. 
After 3 months, 10 implants were 
placed in each dog, 5 in the right 
mandible and 5 in the left mandi-
ble. The abutments either were 
screwed in (n=30) (Bone System, 
Italy) by applying a total strength of 
30 N/cm or were cemented (n=30) 
(Bone System, Italy). After 12 mon-
ths, 8 (27%) loosened screws were 
present in screwed abutments, 
whereas no abutment loosening 
was observed in cemented abut-
ments (P = .0001). Screwed abut-
ments are often submitted to no-
naxial loads that determine screw 
and abutment loosening.

13 J Oral Implantol. 2005;31(5):242-6.

Screw- vs cement-implant-retained restorations:
an experimental study in the beagle.

Part 1. Screw and abutment loosening.
Assenza B, Scarano A, Leghissa G, Carusi G, Thams U, Roman FS, Piattelli A.
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Interimplant distance and crestal bone resorption:
a histologic study in the canine mandible.

Scarano A, Assenza B, Piattelli M, Thams U, San Roman F, Favero GA, Piattelli A.

AbSTRACT.
background. Crestal bone 
loss has been shown to occur 
around dental implants. This 
crestal bone resorption may 
determine a more apical posi-
tion of the gingival margin. A 
clear trend of increased bone 
loss with increased interimplant 
distance has been reported.
Purpose. The aim of the pre-
sent study was to evaluate, in 
the canine mandible, the cre-
stal bone behavior around den-
tal implants inserted with diffe-
rent interimplant distances.
Materials and Methods. San-
dblasted and acid-etched im-
plants (Bone System, Milano, 
Italy) were placed in the man-
dibles of six beagle dogs. Each 
dog received 10 implants in the 
mandible (five in the right side 
and five in the left side). A to-
tal of 60 implants was used in 
this study. The implants were 
divided in four groups: group 
I, with a 2 mm interimplant di-
stance; group II, with a 3 mm 
interimplant distance; group III, 
with a 4 mm interimplant distan-
ce; and group IV, with a 5 mm 
interimplant distance. The dogs 
were killed after 12 months.

Results. No statistically signi-
ficant differences were found 
in regard to vertical bone loss 
whereas on the contrary, stati-
stically significant differences 
were found in regard to lateral 
bone loss (p = .0001). Stati-
stically significant differences 
also were found in regard to 
vertical crestal bone loss (p = 
.0001). In fact vertical crestal 
bone loss decreased, from 1.98 
mm in group I to 0.23 mm in 
group IV.
Conclusion. The clinical signi-
ficance of these data lies in the 
fact that the increased crestal 
bone loss results in an incre-
ase in the distance between 
the base of the contact poin-
ts of the neighboring implants 
and the crest of bone, and this 
fact could determine whether 
the papilla is present or absent 
between two implants.
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AbSTRACT.
Purpose. The aim of this study 
was to histologically evaluate 
the crestal bone response to 
loaded and unloaded implants 
in beagle dogs.
Materials and Methods. 
Sand-blasted and acid-etched 
implants (Bone System, Mi-
lano, Italy) were placed in 
the mandible of six beagle 
dogs. The two premolars and 
the first molars had been ex-
tracted 3 months previously. 
Each dog received 12 implan-
ts in the mandible, and a total 
of 72 implants were used in 
this study. Three months after 
implantation, second-stage 
surgeries were performed for 
placement of abutments or 
healing screws. Three dogs 
were kil led after 6 months, and 
three dogs were kil led after 12 
months. All 72 implants were 
retrieved.
Results. No statistically signi-
ficant differences were found 
in the amount of bone loss 
between test and control im-
plants, both at 6 and 12 mon-
ths. Statistically significant dif-
ferences were found, in both 
groups, between the bone loss 

observed at 6 months and that 
found at 12 months.
Conclusion. Loading does not 
seem to be a relevant factor in 
the peri-implant bone resorp-
tion observed during the first 
year of function. Our resul-
ts support previous findings 
that bone crest level changes 
could depend on the location 
of the microgap.

15 Implant Dent. 2003;12(3):235-41.

Crestal bone remodeling in loaded and unloaded implants
and the microgap: a histologic study.

Assenza B, Scarano A, Petrone G, Iezzi G, Thams U, San Roman F, Piattelli A.
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Osteoclast activity around loaded and unloaded implants:
a histological study in the beagle dog.

Assenza B, Scarano A, Petrone G, Iezzi G, Thams U, San Roman F, Piattelli A.

AbSTRACT.
The mechanisms of bone loss 
around dental implants are 
poorly understood. The osteo-
clast is the most important bo-
ne-resorbing cell. Humoral fac-
tors seem able to stimulate the 
differentiation of osteoclasts 
from mononuclear phagocytes. 
Bacterial lipopolysacchari-
des seem to be directly invol-
ved in inflammatory bone loss 
by stimulation of the survival 
and fusion of preosteoclasts. 
Excessive load seems to be 
able to cause bone loss. The 
aim of this paper was to eva-
luate the presence and number 
of osteoclasts in peri-implant 
bone in control (unloaded) and 
test (loaded) implants in order 
to determine if loading per se 
could be a contributing factor 
in peri-implant bone resorp-
tion. Forty-eight implants were 
inserted in the mandibles of 4 
beagle dogs. After 3 months, a 
prosthetic superstructure was 
inserted on 24 implants, whe-
reas in 24 implants only the he-
aling screws were positioned. 
Twenty-four implants (12 test 
and 12 control) were retrieved 
at 6 months, and 24 implants 

(12 test and 12 control) were 
retrieved at 12 months. All im-
plants were osseointegrated. 
The number of osteoclasts 
found in the crestal bone in the 
first 3 mm from the implant sur-
face was evaluated. The mean 
number of osteoclasts were the 
following: control implants (6 
months), 5.66 +/- 0.81; control 
implants (12 months), 2.55 +/- 
1.05; test implants (6 months), 
5.25 +/- 1.55; and test implan-
ts (12 months), 2.5 +/- 1.0. No 
statistically significant diffe-
rences were observed between 
the control and test implants. 
According to our data, loading 
does not seem to have a rele-
vant importance on the osteo-
clast activation in peri-implant 
bone.



AbSTRACT.
background. Accumulating 
evidence suggests that alve-
olar crestal bone resorption 
occurs as a result of the mi-
crogap that is present betwe-
en the implant-abutment inter-
face in dental implants. The 
objective of this longitudinal 
radiographic study was to de-
termine whether the size of 
the interface or the microgap 
between the implant and abut-
ment influences the amount of 
crestal bone loss in unloaded 
non-submerged implants.
Methods. Sixty titanium im-
plants having sandblasted with 
large grit, acid-etched (SLA) 
endosseous surfaces were 
placed in edentulous man-
dibular areas of 5 American 
fox hounds. Implant groups 
A, B, and C had a microgap 
between the implant-abutment 
connection of <10 microm, 50 
microm, or 100 microm, re-
spectively, as did groups D, E, 
and F, respectively. Abutmen-
ts were either welded (1 -pie-
ce) in groups A, B, and C or 
non-welded (2-piece screwed) 
in D, E, and F. All abutment 
interfaces were placed 1 mm 

above the alveolar crest. Ra-
diographic assessment was 
undertaken to evaluate pe-
ri-implant crestal bone levels 
at baseline and at 1, 2, and 
3 months after implant place-
ment whereupon all animals 
were sacrif iced.
Results. The size of the micro-
gap at the abutment/implant 
interface had no significant ef-
fect upon crestal bone loss. At 
1 month, most implants deve-
loped crestal bone loss com-
pared with baseline levels. 
However, during this early he-
aling period, the non-welded 
group (D, E, and F) showed 
significantly greater crestal 
bone loss from baseline to one 
month (P <0.04) and 2 mon-
ths (P < 0.02) compared with 
the welded group (A, B, and 
C). No significant differences 
were observed between the-
se 2 groups at 3 months (P > 
0.70).
Conclusion. Crestal bone 
loss was an early manifesta-
tion of wound healing occur-
ring after 1 month of implant 
placement. However, the size 
of the microgap at the im-
plant-abutment interface had 

no significant effect upon cre-
stal bone resorption. Thus, 
2-piece non-welded implants 
showed significantly greater 
crestal bone loss compared 
with 1-piece welded implants 
after 1 and 2 months sugge-
sting that the stabil ity of the 
implant/abutment interface 
may have an important early 
role to play in determining cre-
stal bone levels. At 3 months, 
this influence followed a simi-
lar trend but was not observed 
to be statistically significant. 
This finding implies that im-
plant configurations incorpo-
rating interfaces wil l be asso-
ciated with biological changes 
regardless of interface size 
and that mobility between 
components may have an ear-
ly influence on wound healing 
around the implant.

17 J Periodontol. 2002 Oct;73(10):1111-7.

Influence of the size of the microgap on crestal bone levels
in non-submerged dental implants:

a radiographic study in the canine mandible.
King GN, Hermann JS, Schoolfield JD, Buser D, Cochran DL.
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Influence of the size of the microgap on crestal bone changes
around titanium implants. A histometric evaluation
of unloaded non-submerged implants in the canine mandible.
Hermann JS, Schoolfield JD, Schenk RK, Buser D, Cochran DL.
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AbSTRACT.
background. Endosseous im-
plants can be placed according 
to a non-submerged or submer-
ged approach and in 1- or 2-pie-
ce	configurations.	Recently,	it	was	
shown that peri-implant crestal 
bone	 changes	 differ	 significant-
ly under such conditions and are 
dependent on a rough/smooth im-
plant border in 1-piece implants 
and on the location of an interface 
(microgap) between the implant 
and abutment/restoration in 2-pie-
ce	 configurations.	 Several	 factors	
may	 influence	 the	 resultant	 level	
of the crestal bone under these 
conditions, including movements 
between implant components and 
the size of the microgap (interface) 
between the implant and abutment. 
However, no data are available on 
the impact of possible movements 
between these components or the 
impact of the size of the microgap 
(interface). The purpose of this stu-
dy was to histometrically evaluate 
crestal bone changes around unlo-
aded, 2-piece non-submerged ti-
tanium implants with 3 different mi-
crogap (interface) dimensions and 
between implants with componen-
ts welded together or held together 
by a transocclusal screw.

Methods. A total of 60 titanium 
implants were randomly placed in 
edentulous mandibular areas of 
5 hounds forming 6 different im-
plant subgroups (A through F). In 
general, all implants had a relati-
vely smooth, machined suprabony 
portion 1 mm long, as well as a 
rough, sandblasted, and acid-
etched (SLA) endosseous por-
tion, all placed with their interface 
(microgap) 1 mm above the bone 
crest level and having abutments 
connected	at	the	time	of	first-stage	
surgery. Implant types A, B, and C 
had a microgap of < 10 microns, 
approximately 50 microns, or ap-
proximately 100 microns between 
implant components as did types 
D, E, and F, respectively. As a 
major difference, however, abut-
ments and implants of types A, B, 
and C were laser-welded together, 
not allowing for any movements 
between components, as opposed 
to types D, E, and F, where abut-
ments and implants were held to-
gether by abutment screws. Three 
months after implant placement, all 
animals	 were	 sacrificed.	 Non-de-
calcified	 histology	 was	 analyzed	
histometrically by evaluating pe-
ri-implant crestal bone changes.
Results. For implants in the la-

ser-welded group (A, B, and C), 
mean crestal bone levels were 
located at a distance from the in-
terface	 (IF;	 microgap)	 to	 the	 first	
bone-to-implant contact (fBIC) of 
1.06 +/- 0.46 mm (standard devia-
tion) for type A, 1.28 +/- 0.47 mm 
for type B, and 1.17 +/- 0.51 mm for 
type C. All implants of the non-wel-
ded group (D, E, and F) had signi-
ficantly	 increased	amounts	of	cre-
stal bone loss, with 1.72 +/- 0.49 
mm for type D (P < 0.01 compared 
to type A), 1.71 +/- 0.43 mm for 
type E (P < 0.02 compared to type 
B), and 1.65 +/- 0.37 mm for type 
F (P < 0.01 compared to type C).
Conclusion. These	 findings	 de-
monstrate, as evaluated by non-de-
calcified	histology	under	unloaded	
conditions in the canine mandi-
ble, that crestal bone changes 
around 2-piece, non-submerged 
titanium	 implants	 are	 significantly	
influenced	by	possible	movements	
between implants and abutments, 
but not by the size of the microgap 
(interface).	 Thus,	 significant	 cre-
stal bone loss occurs in 2-piece 
implant	 configurations	 even	 with	
the smallest-sized microgaps (< 
10 microns) in combination with 
possible movements between im-
plant components



AbSTRACT.
Different protocols have been 
developed in case of imme-
diate loading for a full arch 
replacement. Several reports 
show that a syncrystallization 
– welded framework exhibits a 
more	precise	fit	than	a	one-piece	
casting. 
The intra-oral syncrystalliza-
tion welding technology can 
not only create a passive-fitting 
implant prosthesis, but also 
pre-fabricate implant compo-
nents, including titanium bars 
and attachments, and can be 
syncrysa l l i za t ion-assembled 
directly on the master cast. 
This article describes a techni-
que developed to fabricate an 
immediately loaded prosthesis 
using syncrysallization a new 
component for welding a pas-
sive-fitting implant prosthesis. 
The aim of this article was to 
describe a technique develo-
ped for an accelerated rigid 
splinting of multiple implants 
for same-day immediate lo-
ading with metal-reinforced 
provisional restorations using 
a technique of welding tem-
porary implant abutments with 
a prefabricated titanium con-

nection tab directly performed 
in the oral cavity. 
Between June 2009 and July 
2011, immediate loading of 
threaded implants with a me-
tal-reinforced acrylic resin 
provisional restoration at stage 
1 surgery was evaluated in 22 
consecutive patients. 
A total of 232 implants (Bone 
System, Italy) were placed in 
selected edentulous patients 
using the syncrystallization te-
chnique. 
All of the rigidly temporized 
immediately loaded implants 
were osseointegrated. 
An implant success rate of 
100% was achieved over a 
period of 6 months postplace-
ment. 
No fracture or luting cement 
failure of the provisional resto-
ration occurred during the ob-
servation time. The technique 
allows for a highly accurate, 
passively fitting prosthesis in 
only 6 hours with excellent pa-
tient satisfaction.

19 European Journal of Inflammation. Vol. 10, no. 1 (S), 95-99 (2012)

A technique for an accelerated rigid splinting of multiple implants
for immediate loading.

Scarano A, Sinjari B, Murmura G, Assenza B, Carinci F, Brunelli G.
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A cosmetic technique called lip repositioning in patient
of excessive gingival display.

Assenza B, Carinci F, Di Cristinzi A, Sinjari B, Murmura G, Scarano A.

AbSTRACT.
Excessive gingival display can 
be managed by a variety of tre-
atments modalities, depending 
on the specific diagnosis. 
A 29-year old woman was refer-
red to the Unit of Oral Surgery of 
the University of Chieti-Pescara 
by her dentist for a consultation 
regarding a gummy smile. 
A partial-thickness dissection 
was made. The epithelium and 
connective tissue was excised. 
Tissue tags were removed. 
The mucosal flap was advanced 
and sutured at the mucogingival 
junction using 5-0 polypropyle-
ne sutures and 4.0 chromic gut 
sutures. 
No periodontal dressing was pla-
ced. Postoperative instructions 
included recommendations for 
limited facial movements, no 
brushing around the surgical 
site for 14 days, and placing ice 
packs over the upper lip. 
This treatment modality was ef-
fective, producing esthetical-
ly acceptable smiles in these 
patients. This case report de-
monstrates the successful ma-
nagement of excessive gingival 
display with a lip-repositioning 
procedure.
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AbSTRACT.
background. Rehabil itation 
of partially or totally edentu-
lous posterior mandible with 
implant-supported prosthesis 
has become a common practi-
ce in the last few decades, 
with reliable long-term results. 
The use of miniscrews and mi-
niplates have been reported to 
increase the risk of fracture of 
the osteotomy segments. The 
purpose of this case series 
was to use an inlay technique, 
without the use of miniscrews 
and miniplates for stabil iza-
tion of the transported bone 
fragments.
Materials and Methods. Nine 
consecutive patients (six men 
and three women) aged betwe-
en 26 and 51 years (mean 44 
years) were enrolled in this 
study. A horizontal osteotomy 
was performed 2-3 mm abo-
ve the mandibular canal, and 
two oblique cuts were made 
using a piezosurgery device. 
The final phase of the osteo-
tomy was performed with chi-
sels. The osteotomized seg-
ment was then raised in the 
coronal direction, sparing the 
l ingual periosteum. Two mini-

blocks of xenograft without mi-
niscrews and miniplates were 
inserted mesially and distally 
between the cranial osteoto-
mized segment and the mandi-
bular basal bone. The residual 
space was fi l led with particles 
of cortico-cancellous porcine 
bone. Four months after sur-
gery, a panoramic X-ray was 
taken before implant inser-
tion. A bone trephine with an 
internal diameter of 2 mm was 
used as the second dental 
dri l l  to take a bone core biop-
sy during preparation of the 
#35 and #37 or #45 and #47 
implant sites.
Results. The postoperative 
course was uneventful in se-
ven of the nine patients. No 
dehiscence of the mucosa was 
observed at the marginal rid-
ge of the mobilized fragment. 
Newly formed bone was pre-
sent near the osteotomized 
segments, and was observed 
in the bottom half of the spe-
cimens and was identif ied by 
its higher affinity toward the 
staining. Newly formed bone 
was observed to be in clo-
se contact with the particles 
of biomaterials. No gaps or 

connective tissue were pre-
sent at the bone-biomaterial 
interface. Histomorphometry 
demonstrated that 44±2.1% 
of the specimens was com-
posed by newly formed bone, 
18±0.8% by marrow spaces, 
and 33±2.4% by the residual 
grafted biomaterial.
Conclusion. The rigidity of 
the equine collagenated block 
allowed to eliminate the use 
of miniscrews and miniplates 
and simplif ied the technique. 
Moreover, the rigidity of the 
block allowed maintenance of 
the space.

21 Clin Oral Implants Res. 2011 Oct;22(10):1125-30. doi: 10.1111/j.1600-0501.2010.02083.x. Epub 2011 Jan 20.

Vertical ridge augmentation of atrophic posterior mandible
using an inlay technique with a xenograft without miniscrews and

miniplates: case series.
Scarano A, Carinci F, Assenza B, Piattelli M, Murmura G, Piattelli A.
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Esthetic outcome of an immediately placed maxillary anterior
single-tooth implant restored with a custom-made
zirconia-ceramic abutment and crown: A staged treatment.
Traini T. , Pettinicchio M., Murmura G., Varvara G., Di Lullo N., Sinjari B., Caputi S.
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AbSTRACT.
This article describes the high 
esthetic value of a single-to-
oth implant immediately placed 
in the anterior region using a 
flapless approach and a cu-
stom-made zirconia-ceramic.
abutment (Bone System, Italy) 
and crown. 
The case reported illustrates the 
practical procedure involved 
in developing natural esthetics 
with a zirconia, custom-made 
prosthesis and abutment. The te-
chnique is relatively simple, can 
be used in a variety of clinical si-
tuations, and provides excellent 
results from an esthetic point of 
view, which is demonstrated by 
the results of pink esthetic
scores (PES) (9 ± 0.70) and whi-
te esthetic scores (WES) [au: 
edit ok?] (7 ± 0.70) after 4 years.



AbSTRACT.
Purpose.  Rehabil i tat ion of the 
edentulous posterior maxil-
la with dental implants often 
represents a cl inical chal len-
ge because of the insuff icient 
bone volume result ing from 
pneumatization of the maxil-
lary sinus and crestal bone 
resorption. The aim of this 
study was a retrospective cl i-
nical evaluation of maxi l lary 
sinus augmentation using 
porcine bone.
Materials and Methods. 
One hundred twenty-one he-
althy patients with a non-
contr ibutory medical history 
were included in this study. 
Al l  patients underwent sinus 
augmentation procedures 
with porcine bone. After a 
4- to 6-month healing period, 
sandblasted and acid-etched 
implants were inserted.
Results.  Al l  grafted sinuses 
healed without major com-
plications, except for 2 that 
showed no regeneration at the 
t ime of implant placement. A 
total of 21 implants were lost, 
8 after the second-stage sur-
gery and 13 in the 5 years’ 
fol low-up after loading. The 

cumulative survival rate was 
92% after a mean loading 
t ime of 5 years. Only minor 
peri- implant marginal bone 
resorption was found.
Conclusion.  Within the l imi-
tat ions of this study, porcine 
bone can be used with suc-
cess in sinus augmentation 
procedures, and rougher-sur-
faced implants are probably 
preferable.

23 J Oral Maxillofac Surg. 2010 Aug;68(8):1869-73. doi: 10.1016/j.joms.2009.09.015. Epub 2010 May 10.

Porcine bone used in sinus augmentation procedures:
a 5-year retrospective clinical evaluation.

Scarano A, Piattelli A, Assenza B, Quaranta A, Perrotti V, Piattelli M, Iezzi G.
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Implant supported prostheses with bone System® implant system:
a retrospective study with follow-up period
up to 13-years about 1021 fixtures.
Carbone M, Goss E, Borione M, Bava L, Broccoletti R, Carrozzo M, Gandolfo S.

AbSTRACT.
Aim. To analyze the data col-
lected in 13 years of clinical 
controls in patients with oral 
rehabilitation on Bone System® 
dental implant systems and to 
evaluate the success, failure 
and complications in daily im-
plant dentistry, without strict 
inclusion criteria, in order to 
define the success or survival 
or failure of dental implants.
Methods. A total of 477 patien-
ts (231 men and 246 women) 
received dental implants for 
oral rehabilitation in 3 different 
private dental offices in Pie-
demont, Italy. A total of 1021 
fixtures were implanted from 
1992 to 2004; patients were fol-
lowed up for a maximum of 13 
years. Surgery was performed 
by the same operator using the 
same dental implant system 
(Bone System, Italy), with ma-
nufacturer modifications and 
improvements to the system 
as it evolved during the stu-
dy period. Treatment planning 
and oral reconstruction on the 
inserted implants were carried 
out by 3 different specialists 
in prosthesis dentistry and 4 
dental laboratory technicians. 

In the follow-up period, clinical 
success was defined as the 
degree of patient satisfaction 
and the survival of restorations 
on dental implants.
Results. The survival rate of 
the fixtures was 95.9%; the cli-
nical effectiveness was 92.8%; 
the failure rate was 4.1%. Com-
plications included peri-im-
plantitis, implant fractures and 
technical complications rela-
ted to implant components and 
prosthesis. Long-term implant 
survival and clinical success 
were not influenced by anato-
mic site (maxilla or mandible). 
Conclusion. Dental implant 
therapy is a viable option for 
oral rehabilitation; if correctly 
managed, it may provide pre-
dictable results.



AbSTRACT.
A microgap has been descri-
bed at the level of the im-
plant-abutment connection. 
This microgap can be colo-
nized by bacteria, and this 
fact could have relevance on 
the remodeling of the peri- im-
plant crestal bone and on the 
long-term health of the pe-
ri- implant t issues. 
The authors report on 272 
implants with screw-retained 
abutments (Nobel Biocare, 
Sweden) (Implant Innovations 
implants, USA) (Lifecore Bio-
medical, Minn) or cement-re-
tained abutments (Bone Sy-
stem, Italy)  retr ieved from 
humans for dif ferent causes 
during a 16-year period. In 
the implants with screw-retai-
ned abutments, a 60-microm 
microgap was present at the 
level of implant-abutment 
connection. In some areas the 
t i tanium had sheared off from 
the surface and from the in-
ternal threads. 
The contact between the thre-
ads of the implant and those 
of the abutment was l imited 
to a few areas. Bacteria were 
often present in the micro-

gaps between implant and 
abutment and in the internal 
port ion of the implants. In im-
plants with cement-retained 
abutments, a 40-microm mi-
crogap was found at the le-
vel of the implant-abutment 
connection. No mechanical 
damage was observed at the 
level of the implant or of the 
abutment. Al l  the internal 
voids were always comple-
tely f i l led by the cement. No 
bacteria were observed in the 
internal port ion of the implan-
ts or at the level of the micro-
gap. The dif ferences in the 
size of the microgap between 
the two groups were stat ist i-
cal ly signif icant (P < .05). In 
conclusion, in screw-retained 
abutments the microgap can 
be a cri t ical factor for colo-
nization of bacteria, whereas 
in cement-retained abutments 
al l  the internal spaces were 
f i l led by cement. In these re-
tr ieved implants, the size of 
the microgap was markedly 
variable and much larger than 
that observed in vitro.

25 J Oral Implantol. 2005;31(6):269-75.

A 16-year study of the microgap between
272 human titanium implants and their abutments.

Scarano A, Assenza B, Piattelli M, Iezzi G, Leghissa GC, Quaranta A, Tortora P, Piattelli A.
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Localized ridge augmentation using titanium micro mesh.

Assenza B, Piattelli M, Scarano A, Lezzi G, Petrone G, Piattelli A.

AbSTRACT.
Guided bone regeneration 
(GBR) has been used recent-
ly for the regeneration of bone 
in conjunction with the place-
ment of dental implants, for 
augmentation of resorbed al-
veolar crests, and to treat lo-
calized ridge deformities. 
Twenty-two patients with alve-
olar crest defects or peri-im-
plant dehiscences partici-
pated in this study. Titanium 
implants (Bone System, Italy) 
were inserted, and the defects 
were covered with a titanium 
micromesh (Bone System, 
Italy), above which was posi-
tioned an e-PTFE membrane. 
After healing, the 2 membra-
nes were removed and a small 
specimen of the underlying 
tissues was retrieved with a 
small trephine. The posto-
perative healing was most-
ly uneventful, and only a few 
dehiscences with membrane 
exposure were observed. The 
space under the membranes 
was, in all patients, f i l led by 
a tissue with the macrosco-
pic features of newly formed 
bone. No residual bone de-
fects were observed and an 

increase of the alveolar wi-
dth or height was observed. 
No untoward effects on bone 
regeneration were observed 
in the cases with membrane 
exposure. Histology showed 
that the underlying regenera-
ted tissues were composed, 
in all cases, by newly formed 
bone. In conclusion, our resul-
ts show that very satisfactory 
results concerning GBR tech-
niques can be obtained even 
without the use of grafts under 
barrier membranes.



AbSTRACT.
In order to ensure an adequate 
space where new bone can be 
formed in guided bone rege-
neration (GBR), most surgeons 
fill bone defects with biomate-
rials. In this work we evalua-
ted new bone regeneration in 
10 patients using only a blo-
od clot protected with titanium 
grids (Bone System, Italy) and 
non-resorbable membranes, 
without any filling material. A 
manual measurement of the 
size of the bone defect, using 
a plastic probe, was performed 
at 2 surgical steps. After 5 mon-
ths of treatment, a biopsy was 
taken from each patient, fixed 
and embedded in PMMA, exa-
mined microradiographically 
and morphologically to evalua-
te the newly-formed bone. Our 
results showed a good repair of 
the defects by bone regenera-
tion (about 85% overall), high 
mineral density of new bone 
around the implants after 5 
months, and steady state depo-
sition processes. These results 
in GBR, without filling material, 
appear very promising for im-
plantology and reconstructive 
odontostomatology practice.
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