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Soft tissue esthetics, along with osseointegration, 
are important factors for successful implant treatment. 
During the treatment procedure, minimal soft tissue 
intervention has been advocated for obtaining optimal 
soft tissue integration. Thus, it would be desirable not to 
manipulate the soft tissue at the implants during and after 
initial healing, as such intervention may disrupt the soft 
tissue seal. Abutment connection in the 2-stage treatment 
procedure requires a second surgical intervention involving 
the soft tissue and, in addition, the procedure generally 
involves use of healing abutments that are removed after 
soft tissue healing. The replacement of healing abutments 
with definitive abutments may result in disruption of the 
tissue at the implant-soft tissue interface (1).

The presence of a trans-mucosal component at 
two-piece implant systems can lead to intentional or 
unintentional disconnections of this abutment. Based 
on Hermann et al. (2) results, an unintentional abutment 
loosening will lead to a disruption of the soft tissue 
integration and to increased bone remodeling. It has 

also been shown that repeated intentional abutment 
disconnections and reconnections after alcoholic 
disinfection induces an apical repositioning of the soft 
tissues and marginal bone resorption (3). In contrast, a 
single shift of a healing abutment and replacement by 
a final abutment proved to induce no marginal bone 
remodeling (4). 

Unavoidable issues of bone resorption and soft 
tissue remodeling following tooth extraction (5)  have 
been proposed with the most significant bone resorption 
occurring in the first 3 months (6). This has been attributed 
to be predominantly due to the loss of bundle bone around 
the socket and the resorption of the external cortical plate 
in response to surgical trauma (5). Immediate implant 
placement in fresh extraction sockets have shown to 
limit this extent of the anticipated hard and soft tissue 
remodeling therefore, avoiding the need for augmentation 
procedures (7). Single implant crowns as immediate 
restorations both in and out of occlusion on implants 
placed in fresh extraction sockets have shown acceptable 
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One-piece implants became incorporate the trans-mucosal abutment facing the soft tissues as an integral 
part of the implant. The interface between the trans-mucosal component and the implant is generally located in 
the neighbourhood of the alveolar bone level. One-piece implant are usually welded together and immediately 
loaded. Since no report is available on the effect of distance between implants on clinical outcome, a retrospective 
study was performed. Nineteen patients (10 females and 9 males) with a median age of 62 years (min-max 43-80) 
were enrolled. The mean follow-up was 7 months. A total of 176 one-piece implants (Diamond, BIOIMPLANT, 
Milan, Italy) were inserted. Among them 11 failed (i.e. survival rate – SVR = 93.75). The remaining 165 were 
studied as regard peri-implant bone resorption. Since 4 fixtures have a crestal bone resorption higher than 1.5 
mm, the success rate (SCR) was 97.57. Log rank testing was used to compare success curves. Statistical analysis 
demonstrated that an average distance between fixtures of about 2 mm does not determine an higher crestal 
bone resorption when one-piece implants are used. In conclusion one-piece implants are reliable devices for oral 
rehabilitation and distance between fixtures of about 2 mm does not determine an higher crestal bone resorption. 
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One-piece implants became more and more popular 
in the last few years. They incorporate the trans-mucosal 
abutment facing the soft tissues as an integral part of 
the implant. The interface between the trans-mucosal 
component and the implant is generally located in the 
neighbourhood of the alveolar bone level. In a one-
piece implant the implant immediately pierces the soft 
tissue’s barrier (non-submerged fashion) according to a 
one-stage surgery, whereas a two-piece implant system 
is submerged under the soft tissues for a waiting period 
(two-stage surgery) (1). 

Thus, with a 1- piece implant design, manipulation 
of the peri-implant soft tissue after initial healing can be 
avoided. The implant can be provided with a provisional 
restoration at placement, allowing for the mucosal 
epithelium and the connective tissue adhesion to form 
coronal to the alveolar crest (2). The preparable abutment 
portion of the implant makes it possible to create an 
individualized profile that follows the contour of the 

gingival margin without violating the soft tissue seal (1).
The surgical protocol for placement of this implant 

includes both flap and flapless procedures (3). However, 
avoiding separation of the periosteum from the underlying 
tissue may result in a better-maintained blood supply 
to the marginal bone, thus reducing the likelihood of 
bone resorption. So, decreased postoperative bleeding, 
less discomfort for the patient, shorter surgery time, and 
reduced healing time are reported advantages for the 
flapless procedure compared to that involving a flap (4, 5).

Since one-piece implants became more and more 
popular and no report is available on the effect of fixture 
diameter on clinical outcome we therefore decided to 
perform a retrospective study.  

MATERIALS AND METHODS

A) Study design/sample
To address the research purpose, the investigators 
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One-piece implants incorporate the trans-mucosal abutment facing the soft tissues as an integral part of 
the implant. The interface between the trans-mucosal component and the implant is generally located in the 
neighbourhood of the alveolar bone level. One-piece implant are usually welded together and immediately 
loaded. Since no report is available on the effect of fixture diameter on clinical outcome, a retrospective study 
was performed. Nineteen patients (10 females and 9 males) with a median age of 62 years (min-max 43-80) were 
enrolled. The mean follow-up was 7 months. A total of 176 one-piece implants (Diamond, BIOIMPLANT, Milan, 
Italy) were inserted. Implant’ diameter was narrower than 4 mm, equal to 4 mm and wider than 4 mm in 12, 97 
and 67 fixtures, respectively. Pearson Chi-Square test was used to detect if implant diameter has an impact both 
on failures (SVR, i.e. lost fixtures) and/or on success (SCR, i.e. crestal bone resorption around implants lower 
than 1.5 mm).  In our series SVR and SCR were 93.75 and 97.57, respectively. Statistical analysis demonstrated 
that diameter has no direct impact on survival (i.e. lost implants) as well as on clinical success (i.e. crestal bone 
resorption). In conclusion one-piece implants are reliable devices for oral rehabilitation (since they have a SVR = 
93.75 and a SCR = 97.57) and implant diameter does not have statistically significant impact on implant failures 
and crestal bone resorption.    
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Primary stability was always considered fundamental 
in order to acquire osteointegration. To facilitate the 
immediate loading protocol, the implant stability at the 
time of placement is essential (1) and implant surface 
modifications have significant role in measuring the 
success of osteointegration (2) (3).

The original Branemark concept of osteointegration 
(4) advocated a 2-stage surgical procedure. The implant 
was inserted into the bone after raising a soft tissue flap, 
which was subsequently repositioned to cover the implant 
during healing. Following a healing period, a second 
surgical intervention took place. A new flap was raised 
and a trans-mucosal abutment was screwed onto the 
implant to allow the prosthesis to be connected (5).

Today it has, however, been demonstrated that the 
2-stage procedure with a submerged healing period 
may not be necessary. Implants can be placed with an 
immediate prosthetic loading protocol with high success 
rates without compromising osteointegration, provided 
occlusal loads are controlled and the implants are placed 

with primary stabilization (6). Moreover, immediate 
implant placement in extraction sites may preserve 
alveolar bone height and width and allow for optimal 
soft tissue esthetics (5).

A 1-piece implant design, which incorporates the 
trans-mucosal abutment facing the soft tissues as an 
integral part of the implant, eliminates the structural 
weakness built into a 2-piece implant system. The 
interface between the trans-mucosal component and the 
implant is generally located in the neighbourhood of the 
alveolar bone level. However, in a one-piece implant 
the implant immediately pierces the soft tissue’s barrier 
(non-submerged fashion) according to a one-stage 
surgery, when a two-piece implant system is submerged 
under the soft tissues for a waiting period (two-stage 
surgery) (7).

Since one-piece implants became more and more 
popular and no report is available on the effect of fixture 
length on clinical outcome we therefore decided to 
perform a retrospective study. 
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One-piece implants became incorporate the trans-mucosal abutment as an integral part of the implant. The 
interface between the trans-mucosal component and the implant is generally located in the neighbourhood of the 
alveolar bone level. One-piece implant are usually welded together and immediately loaded. Since no report is 
available on the effect of fixture length on clinical outcome, a retrospective study was performed. Nineteen patients 
(10 females and 9 males) with a median age of 62 years (min-max 43-80) were enrolled. The mean follow-up was 7 
months. A total of 176 one-piece implants (Diamond, BIOIMPLANT, Milan, Italy) were inserted. Implant’ length 
was shorter than 13 mm, equal to 13 mm and longer than 13 mm in 40, 39 and 97 fixtures, respectively.  Pearson 
Chi-Square test was used to detect if implant diameter has an impact both on failures (SVR, i.e. lost fixtures) and/
or on success (SCR, i.e. crestal bone resorption around implants lower than 1.5 mm). In our series SVR and SCR 
were 93.75 and 97.57, respectively. Statistical analysis demonstrated that length has no direct impact on survival 
(i.e. lost implants) as well as on clinical success (i.e. crestal bone resorption).  In conclusion one-piece implants are 
reliable devices for oral rehabilitation (since they have a SVR = 93.75 and a SCR = 97.57) and implant length does 
not have statistically significant impact on implant failures and crestal bone resorption.
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In the traditional protocols, the osteointegration of 
implants was obtained before the exposition to occlusal 
forces. More recent protocols reduce healing period 
and, in the case of immediate loading for a full-arch 
replacement, expose immediately the implants to occlusal 
and muscular forces. The exposition to these mechanical 
stresses before biological integration may lead to the 
implant micromovements and finally to an early implant 
failure (1, 2).

The peri-implant bone adjusts its architecture 
according to its capacity to withstand functional 
loading. Consequently, the strains induced by these 
loads affect the bone remodelling process. An optimal 
biomechanical stress distribution, both at the level of the 
provisional superstructure and at the level of the implant 
infrastructure, should be the primary goal of the rigid 
temporization of multiple immediately loaded implants. 
So, in case of immediate loading, adequate fixation and 
immobility of the implants are of utmost importance to 
prevent the risk of micromovements with regard to the 
surrounding bone (3). In this context, rigid splinting 
seems to have a significant impact on the peri-implant 
tissue response since it is able to reduce the mechanical 

stress exerted on each implant. If rigidity is lost, implant 
failure is likely to occur due to uncontrolled masticatory 
forces. Consequently, the stability of the prosthetic 
restoration and the ability to keep the micromovements 
below a critical threshold are considerably increased by 
rigid splinting (3, 4).

For a greater precision in fixed immediate 
temporization of multiple implants a new and safely 
concept was developed, which is the welding of the 
mesostructure directly in the oral cavity using and intra-
oral welding device so that errors due to modification 
of the abutments positions during transportation are 
avoided. Introduced by Mondani et al. at the end of the 
1970s, the intra-oral welding is a method of immediate 
retention used to obtain the implants bone integration. The 
method consists in welding a titanium bar which permits 
to maintain the implants stability independently of the 
bone quality, but considering as an essential condition 
the positioning of the implants with a good primary 
stability. The intra-oral welding allows for an expedite and 
adequate rigid splinting of multiple implants for same-day 
immediate loading (one piece and two pieces) (3).

A major advantage of the use of the intraoral welding 
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One-piece implants incorporate the trans-mucosal abutment as an integral part of the implant. One-piece 
implant are usually welded together and immediately loaded. Since few reports are available on the effect of 
welding on implant’ survival, a retrospective study is performed. Nineteen patients (10 females and 9 males) with a 
median age of 62 years (min-max 43-80) were enrolled. The mean follow-up was 7 months. A total of 176 one-piece 
implants (Diamond, BIOIMPLANT, Milan, Italy) were inserted. One hundred and thirty-eight implants were 
welded. Disease-specific survival curves were calculated according to the product-limit method. In our series SVR 
is 93.75. Kaplan-Meier algorithm demonstrated that welded implants have a statistical significant better survival 
than unwelded implants. In conclusion one-piece implants are reliable devices for oral rehabilitation (since they 
have a SVR = 93.75) and welding procedure reduce the number of lost implants. 
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Advances in bone grafting are progressing with the 
evolution of biomaterials that permit the incorporation 
of osteoinductive and osteogenic proteins into 
osteoconductive composite scaffolds.

BIO GRIP is a SLA (“Sand-blasting and acid etching”) 
treated surface, produced using a large-grit sandblasting 
technique which gives the surface a macro roughness. 
In-vitro studies show increased cell activities of SLA 
surfaces (1, 2) favoring a greater bone-implant contact at 
a shorter time.

Titanium and its alloys are employed as implant 
materials because of their biocompatibility and their 
desirable mechanical properties (3). 

To investigate which one between BIO GRIP and 
machined titanium disk promote a greater osteoblast 
differentiation and proliferation, the quantitative 
expression of the mRNA of specific bone related genes, 

were examined in derived dental pulp stem cells treated 
with BIO GRIP and Machined Titanium surfaces.

Dental pulp represents an ideal source of stem cells 
because approachable niches containing a high number of 
stem cells compared to equal volumes of bone marrow 
(4-6).

In this study the expression levels of specific genes 
were examined by means of real time RT-PCR in DPSCs 
after treatment with BIO GRIP and machined titanium.

MATERIALS AND METHODS

Stem cells isolation from dental pulp and flow cytometric 
analyses were conducted as previously described (7). 

Cell treatment
DPSCs were seeded on BIO GRIP and machined titanium 

disk contained in a multiweel. Another set of wells containing 
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Biomaterials have been utilized routinely during maxillofacial, craniofacial, and orthopaedic reconstructive 
surgical procedures. To investigate which one between BIO GRIP and machined titanium disk promote a greater 
osteoblast differentiation and proliferation, the expression levels of bone related genes (RUNX2, SP7, ALPL, SPP1, 
COL1A1, COL3A1 and FOSL1) and mesenchymal stem cells marker (ENG) were measured in dental pulp stem 
cells (DPSCs) after 15 and 30 days of treatment using real time Reverse Transcription-Polymerase Chain Reaction. 
Significantly differentially expressed genes among Bio Grip treated and untreated cells were ENG, FOSL1, RUNX2, 
COL3A1, BGLAP and SPP1 in the first 15 days of treatment and ENG, FOSL1, RUNX2,COL3A1 and BGLAP 
after 30 days. Conversely, all genes were differentially expressed among treated and untreated Machined Titanium 
DPSCs after 15 days. At the end of the exposure, SP7, COL3A1, COL1A1 and ALPL were the only gene differentially 
expressed. The present study demonstrated both biomaterials,  are able to induce bone formation by influencing the 
expression pattern of gene involved in osteogenesis, extracellular matrix deposition and mineralization.
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because approachable niches containing a high number of 
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Human adult stem cells are the natural and direct 
physiological source from which stable differentiated 
cells are generated, leading to tissue formation (1). Stem 
cells are a promising tool for tissue repair (2), thanks to 
their extensive proliferation, differentiation plasticity and 
their multipotent activity, characteristics that make them 
able, theoretically, to regenerate the structure of injured 
tissues and that lead to several tissue-based therapies. One 
of the main problems of the therapeutic use of stem cells 
remains the identification of accessible sites within the 
human body where collecting an adequate amount of stem 
cells. Although their number is higher before the birth, 
it has been suggested that also within the adult human 
body there are several “loci” or “niches” inhabited by a 
significant number of stem cells (3). 

Dental pulp is a niche housing neural-crest-derived 
stem cells that display plasticity and multipotential 
capability (4). This niche is easily accessible and there is 
limited morbidity of the anatomical site after collection 
of the pulp (5). Dental pulp is made of both ectodermic 
and mesenchymal components and is divided into four 

layers, from the outer to the inner part: (1) the external 
layer made up of odontoblast producing dentin; (2) the 
second layer, called “cell free zone”, poor in cells and rich 
in extracellular matrix; (3) the third layer, called “cell rich 
zone” , containing progenitor cells that display plasticity 
and pluripotential capabilities (6); 4) the inner layer, that 
comprise the vascular area and nervous plexus.

Several studied have been performed on dental pulp 
stem cells (DPSCs) and they mainly found that these 
cells are multipotent stromal cells that can be safety 
cryopreserved, used with several scaffolds, that can 
extensively proliferate, have a long lifespan and build 
in vivo an adult bone with Havers channels and an 
appropriate vascularisation (1).

To determinate the proliferation and clonogenic 
potential of cells, culturing of DPSCs is the first step 
that establish a stem cell line, which is a propagating 
collection of genetically identical cells that can be used 
for research and therapy development.  DPSCs can be 
cultured by two methods; the first is the enzyme-digestion 
method (7) in which the pulp tissue is collected under 
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Bone augmentation to reconstruct atrophic jaws provides the base for sufficient functional and aesthetic 
implant-supported oral rehabilitation. Although autografts are the standard procedure for bone grafting, the use 
of bone regeneration by means of dental pulp stem cell is an alternative that open a new era in this field.  In March 
2010, at the Department of Oral Surgery, Don Orione Hospital, Bergamo, Italy, one patient undergo to sinus lift 
elevation with pulp stem cells gentle poured onto collagen sponge. A CT scan control was performed after 4 month 
and DICOM data were processed with medical imaging software which gives the possibility to use a virtual probe 
to extract the bone density. Pearson’s chi-square test was used to investigate difference in bone density (i.e. BD) 
between native and newly formed bone. BD in newly formed bone is about the double of native bone. This report 
demonstrated that stem cells derived from dental pulp poured onto collagen sponge is a useful method for bone 
regeneration in atrophic maxilla.

Key words: Jaw, reconstruction, stem cell, bone, homograft, resorption

Corresponding author: Prof. Francesco Carinci, M.D
Department of D.M.C.C.C.
Section of Maxillofacial and Plastic Surgery
University of Ferrara Corso Giovecca 203
44100 Ferrara ITALY
E-mail: crc@unife.it Web: www.carinci.org
Phone: +39.0532.455874 Fax: +39.0532.455876

Vol. 9, no. 3 (S), 31-35 (2011)

EUROPEAN JOURNAL OF INFLAMMATION

0393-974X (2011)
Copyright © by BIOLIFE, s.a.s.

This publication and/or article is for individual use only and may not be further
reproduced without written permission from the copyright holder.

Unauthorized reproduction may result in financial and other penalties37 (S)

Restoration and recovery of a compromised skull 
continue to be a challenge to the craniofacial and 
neurosurgeons (1). Much of the scientific contributions 
found in literature are devoted to bone replacement to 
correct vast defects involving the entire neurocranial 
thickness, whereas only a limited number of studies 
focused on the use of materials for cranial reshaping, in 
the presence of a residual bony substratum (1).

Large defects of the cranial vault may result from 
congenital deformities, trauma, or decompressive 
craniectomies (2), but they also occur because of bone 
flap loss resulting from infection.(3) In addition to the 
aesthetic appearance due to soft tissue and skeletal 
structures involvement, large defects in the skull may 
expose a significant area of the brain.(4) In patients whose 
cranial growth is complete, and in presence of a residual 

bony substratum, the goal is to restore normal morphology, 
obtaining a stable, permanent, non-injurious result 
with satisfactory aesthetic characteristics and sufficient 
mechanical features to ensure adequate protection of the 
endocranial structures (1).

To obtain good results, various methods can be used 
ranging from repositioning the skeletal bases to the use 
of autologous, homologous and heterologous grafts or 
alloplastic materials (1). Selection of implant material 
used for reconstruction has been especially controversial 
(5). Although there is no consensus in literature about the 
ideal material for cranial vault reconstruction, autogenous 
bone has been considered the criterion standard among 
materials (6), and surgeons have traditionally chosen bone 
as the most natural substrate (7).

Bone grafts have the advantages of preserving the 

COMPARISON BETWEEN HAND AND CUSTOM-MADE CRANIAL
VALUT RECONSTRUCTION: A RETROSPECTIVE STUDY

M. LAPPARELLI1, M. CAVALLO1, G. TRAPELLA1, F. CARINCI2,
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Since there are no reports comparing hand and custom-made cranioplastics, a retrospective study was performed 
in order to detect those variables statistically associated to clinical failures. From January 2007 to December 
2010, 67 patients (31M/36F; age range 17-82) operated at the Neurosurgery Unit of the Arcispedale S. Anna of the 
University Hospital of Ferrara, Italy were eligible for this retrospective study. The causes of primary operation 
were 34 (50.7%) cerebral hemorrhages, 24 (35.8%) traumas, 8 (11.9%) tumors and 1 (1.5%) infection, respectively. 
Hypertension was a co-morbidity factor in 23 (34.3%) patients. Hypertension was a co-morbidity factor in 23 
(34.3%) patients. Cranial vault reconstruction was performed after a mean period of 7 months. The variables 
analyzed were causes of craniotomy (hemorrhages, traumas, tumors and infections), co-morbidity factor (i.e. 
hypertension), sites (3 frontal, 12 fronto-temporal, 42 fronto-temporo-parietal, 3 temporo-parietal and 3 temporo-
occipito-parietal) and dimension of the defect (maximum diameter smaller than 9 cm, 9 ≤ x < 12 cm , equal or 
greater than 12 cm). Each patient obtained an excellent aesthetic result. There was no reabsorption, rejections or 
spontaneous fractures. In two cases the reconstruction was removed in the follow-up period: one case of infected 
reconstruction and case of mobility of the prosthesis. The overall survival rate was 97%, whereas hand and 
custom-made SVR were 100% and 95.5%, respectively: thus it was demonstrated that these surgical techniques 
are safe. PMMA prosthesis is a valid alternative to traditional cranioplasty techniques both aesthetically and in 
terms of absence of infections / rejections. 

Key Words: Skull defect; polymethylmethacrylate; custom made; hand made; cranioplasty; decompressive craniectomy.
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Titanium and its alloy are employed as implant 
materials because of their desirable mechanical 
proprieties and “biocompatibility” (1). For decades, 
oral, maxillofacial and orthopedic surgeons have utilized 
dental implants, screws and plates, and prostheses to 
substitute lost teeth, fix bone fragments, and replace 
joints, respectively. Also, many surgical instruments, 
such as drills and saws, are made with titatium alloys. The 
biocompatibility of titanium has been demonstrated by in 
vivo studies with both animal models and clinical trials, 
for more than forty years (2).

Prostheses are characterized by macro-, mini-, 
micro- and nano-design. Macro-design is the shape of 
the prosthesis: include the cylindrical or root form of 
dental implants. Mini-design is the dimension of the 
threads or the shape of the neck of the dental fixture. 
The dimension range from 1 to 0.1 mm. Micro-design 
is the shape of implant surface, as exemplified by the 
“grooves and holes” resulting from surface treatments 
such as machination, acid etching and sand-blasting. 
These treatments determine the roughness of the surface 
and the “holes” have a cellular dimension. Nano-design is 

determined by the molecular composition of the surfaces, 
such as those composed of hydroxypatite, zirconium and 
titanium. Usually, mechanical proprieties are related to 
macro- and mini-design, whereas biological proprieties are 
related to micro- and nano-design. Mechanical proprieties 
are responsible for primary implant stability, whereas 
biological proprieties are relevant in the osseointegration 
process (3).

When the titanium is exposed to the oxygen, a 
stochastic distribution of the three titanium-oxide isoform 
(i.e. rutile, brookite and anatase) occurs on the surface 
of the prosthesis. These isoforms are responsible for the 
material biological proprieties (3).

Previous studies have demonstrated that titanium 
surfacing is capable to of modulating osteoblast gene 
expression and translational process (4, 5). 

In this study we have focused our interest on the 
anatase allotrope of titanium coating. In fact, anatase 
titanium polymorph can be prepared as a colloidal 
suspension (anatase coating - AC) and then used to coat 
surfaces to improve their characteristics (6, 7).

Here we test the biological effect on bone of AC by 

EVALUATION OF A NEW NANO-COATING ON IMPLANT
OSSEOINTEGRATION: A HISTOLOGICAL STUDY IN MAN
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Titanium is the gold standard among materials used for prosthetic devices because of its good mechanical and 
chemical properties. When exposed to oxygen, titanium becomes an oxide that is biocompatible and able to induce 
osseointegration. There are three allotropic forms of titanium dioxide: brookite, rutile and anatase. Anatase can 
be prepared as a colloidal suspension and then used to coat surfaces. Anatase coating (AC) can potentially have 
specific biologic effects.  Here we test the effect of AC on bone throughout an in vivo study by using spiral dental 
implants covered with AC and then inserted in humans.  The histologic analysis has demonstrated that (1) bone 
growth at least equal around AC and standard coating fixtures but (2) AC fixtures have an antibacterical propriety 
that protect implants from subsequent peri-implantitis. This study demonstrated that AC implant guarantee a 
good osseointegration of normal titanium implants giving in addition antibacterical propriety. 
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A spiral implant is a conical internal helix implant with 
a variable thread design which confers the characteristic 
of self drilling, self tapping and self bone condensing. 
These proprieties offer better control during insertion 
and high initial stabilization even in poor quality bone. 
Small diameter drilling results in reduced trauma and 
minimal bone loss. Location and orientation of implant 
can be altered even after initial insertion without trauma 
to the surrounding tissues. Its advantages are particularly 
obvious in compromised situations where there is 
minimal amount of bone and low bone density, achieving 
high stabilization in freshly extracted sites and thin sinus 
floors without prior bone augmentation. The self drilling 
capability of the implant allows it to be inserted into sites 
that have been prepared to a reduced depth. This ability 
becomes very useful in situations of close proximity to 
anatomical structures such as the mandibular nerve canal 
or the maxillary sinus and nose cavity (1-4).

The spiral implant family (SIF) is composed by two 
types of implants, the Spiral Implant (SPI – fig. 1) and 
the Spiral Flare Bevel (SFB – fig. 2). This last has a 

reverse conical head that allows for an increased volume 
of crestal bone around the implant neck. That accounts 
for some additional benefits such as a closer placement 
of adjacent implants without compromising health tissues 
and aesthetic outcome (1, 2, 4).

Pure titanium and titanium alloys are materials widely 
used in orthopedic and dental surgery because of their 
desirable mechanical properties, chemical stability and 
biocompatibility (5-8).

Titanium is used to manufacture joint prosthesis for 
partial and total joint replacement. Moreover, titanium is 
also used to produce plates and screws for osteosynthesis 
in the case of fractures and dental implants to substitute 
lost teeth (8-11).

The biocompatibility of titanium is closely related to 
the properties of the surface oxide layer, in terms of its 
structure, morphology and composition (6). Although 
titanium dioxide exists in three different crystal lattices, 
anatase, rutile and brookite, only anatase and rutile are 
produced commercially (12). Normally on the surface 
of the prosthesis made of titanium there is a stochastic 

EVALUATION OF A NEW NANO-COATING ON IMPLANT OSSEOINTEGRATION: A STUDY 
ON SPIRAL FIXTURES INSERTED IN NEW ZEALAND WHITE RABBITS
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Titanium is the gold standard among materials used for prosthetic devices because of its good mechanical and 
chemical properties. When exposed to oxygen, titanium becomes an oxide that is biocompatible and able to induce 
osseointegration. There are three allotropic forms of titanium dioxide: brookite, rutile and anatase. Anatase can 
be prepared as a colloidal suspension and then used to coat surfaces. Anatase coating (AC) can potentially have 
specific biologic effects. Here we test the effect of AC on bone throughout an in vivo study by using spiral dental 
implants covered with AC and then inserted in rabbit tibia. The histologic analysis has demonstrated that (1) bone 
growth is equal around AC and standard fixtures but (2) AC fixtures have an antibacterical propriety that protect 
implants from subsequent peri-implantitis. This study demonstrated that AC implant inserted in rabbit tibia 
guarantee a good osseointegration of normal titanium implants giving in addition antibacterical propriety. 
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Titanium biocompatibility is strongly related to its 
surface oxide layers properties, mainly its structure, 
morphology and composition (1).  

Titanium dioxide exists in three different crystal 
lattices, anatase, rutile, and brookite (2). Normally, a 
stochastic distribution of two titanium-oxides (rutile and 
anatase) is present on the surface of the titanium, and 
this is responsible for the properties of the material (3).  
Anatase has been shown to be able, in in vitro studies, to 
absorb more OH- and PO43- than do rutile, in body fluids, 
which favors depositing a bone-like apatite formation (1, 
4, 5).   

A homogeneos anatase coating can be produced around 
the implant surface with different systems (4). The anatase 

coating releases, under UV irradiation, free radicals such 
as •OH, O2–, HO2–, and H2O2.  This potent oxidizing 
power characteristically results in the lysis of bacteria and 
other organic substances (6-9). Several reports have been 
published on the bactericidal properties of TiO2 against 
organisms such as Escherichia coli (10, 11). The exact 
killing mechanism has not been well elucidated (7, 10). 
This bactericidal action could be due to the elimination 
of the protection of the cell wall of the bacteria, and then 
to an increase in the cell permeability determining a loss 
of intracellular contents, leading to the death of the cells 
(7, 10).  

The purpose of this study was to evaluate the bone 
response to implants made of titanium alloy or coated 

CLINICAL OUTCOME OF BACTERCLINE® COATED IMPLANTS:
PRELIMINARY REPORT
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Titanium dioxide exists in three different crystal lattices, anatase, rutile, and brookite. Normally, a stochastic 
distribution of two titanium-oxides (rutile and anatase) is present on the surface of the titanium, and this is 
responsible for the properties of the material.  The anatase coating releases, under UV irradiation, free radicals 
such as •OH, O2–, HO2–, and H2O2.  This potent oxidizing power characteristically results in the lysis of bacteria 
and other organic substances.   The purpose of this study was to evaluate the bone response to implants made of 
titanium alloy or coated with a new combination of anatase and Bactercline® product.   This study was approved 
by the Ethical Committee of the University of Chieti-Pescara, Chieti, Italy.   A total of 47 implants with 2 different 
surfaces (an acid-etched and sandblasted surface-Control; and an acid-etched and sandblasted surface coated with 
an anatase-Bactercline® solution-Test) (Blasted Wrinkled Surface - BWS) (Dental Tech, Misinto, Italy) were used.  
In the period between July 2009 and June 2010, 23 patients (8 females and 15 males, median age 51 ±13 years, 
min 27 max 72 years) were operated and 47 implants were inserted. The mean follow-up was 7 ± 3 months, min 3 
max 15 months. Lost fixtures and peri-implant bone resorption were considered as predictors of clinical outcomes. 
Pearson Chi-square text was used. No implant was lost. The average bone resorption around implant was 0.34 mm 
(0.341xx mm for 23 standard and 0.338 mm for 24 Bactercline® coated implants), and no statistical difference was 
detected (p value =0.295).These preliminary results shown that no adverse effects on osseointegration were present 
and no statistically significant differences Test and Control implants after a mean of 7 months follow-up.
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The anatomic limitations of residual alveolar bone 
can cause problems for the insertion of dental implants 
(1). Less-than-ideal sites can result in an esthetic and 
functional compromise since implant placement requires 
an adequate quantity and quality of bone. In many cases, 
however, this anatomic problem can be solved with 
autogenous bone grafts, which are the most predictable 
and successful material available (1).

Several authors have focused on implant outcome 
when inserted into maxillae grafted with autologous bone 
from the iliac crest (2) (3) (4) (5) (6) and all found high 
survival rates (SVR i.e. total implants still in place at the 
end of the follow-up) and success rates (SCR i.e. a good 
clinical, radiological and esthetic outcome).

In a previous report we demonstrated that bone from 
living donors is a reliable material to graft maxilla for 
dental implant rehabilitation (7) .

Several different surface treatments have been 
proposed for titanium implants with the aim to increase 
their surface biocompatibility and their biological 
characteristics (8) (9). Titanium dioxide exists in three 
different crystal lattices, anatase, rutile, and brookite 
(10). Anatase can be used as a colloidal suspension and 
in such a way it is possible to change the implant surface 
properties (11) (12).   

A homogeneos anatase coating can be produced 
around the implant surface with different systems (8). 
The anatase coating releases, under UV irradiation, free 
radicals such as •OH, O2–, HO2–, and H2O2. This potent 
oxidizing power characteristically results in the lysis of 
bacteria and other organic substances (13) (14) (15) (16). 
Several reports have been published on the bactericidal 
properties of TiO2 against organisms such as Escherichia 
coli (17) (18).  

BACTERCLINE® COATED IMPLANTS INSERTED IN MAXILLA GRAFTED WITH BONE 
FROM LIVING DONOUR: A CASE REPORT
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In the last decade several studies have been performed to evaluate the clinical outcome of implants inserted into 
grafted maxillae but few focus on maxillae grafted with bone derived from living donors (BDLD). Bactercline® 
is an anatase derivate which has anti-bacteria proprieties. There are new implant coated with Bactercline®. In 
January 2010, a 50 year-old female was referred to the Maxillofacial Department of Galeazzi Hospital (Milan, 
Italy) who had a diagnosis of severely atrophic maxilla which was grafted with BDLD. After 4 months 11 implants 
were inserted. To evaluate the clinical outcome several variables (i.e. relate to the anatomy, implant, and prosthesis) 
were investigated. Implant failure and peri-implant bone resorption were considered as predictors of clinical 
outcome. ANOVA text was used to compare standard to Bactercline® covered implants. The occlusion is stable 
after 12 months follow-up. No implants were lost. No implant has a crestal bone resorption higher the cut-off value 
of 1.5 mm. However the mean peri-implant bone resorption was 0.6 ±0.4 mm in 10 Bactercline® coated implants 
whereas the only standard implant had 0.01 mm of peri-implant bone resorption.  No statistical difference was 
detected (p = 0.282). These preliminary results shown that no adverse effects on osseointegration were present, and 
no statistically significant differences Test and Control implants after a mean of 12 months follow-up.
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It has been reported in the literature that the 
biocompatibility of orthodontic alloys depends on their 
corrosion and its related effects on the oral cavity (1, 2). 

A material is biocompatible in the oral cavity if it 
causes no short or long-term damage to the tissue with 
which it is in contact, to organs or systems elsewhere 
in the body or to the individual’s general health. A 
biocompatible material is thus never toxic, irritant, 
inflammatory, allergenic, mutagenic or carcinogenic.

Although it has been shown that metal ions are 
released into the body by orthodontic appliances, there 
is no proof of any toxic consequences (3). The biological 
effects of the ions released by metal alloys depend on how 
they enter and spread through the body, i.e. tissues, lymph, 
blood, macrophages on the concentration of these ions in 
a particular site, on the time oral cavity cells are exposed 
to these ions and also on the chemical characteristics of 
the particular alloy (4-6) which influence its absorption, 
distribution and half-life in and excretion from the body.

In vitro studies have shown that metals released into 
the mouth are eliminated more quickly and in greater 
quantities. It follows that metal-derived toxicity is 

significantly lower when ions are released into the oral 
cavity from the alloys contained in orthodontic appliances 
than when released directly into the bloodstream or bone, 
as occurs when implants are in direct contact therewith (4).  
Furthermore, fewer ions are released daily into the oral 
cavity due to the corrosion of an orthodontic appliance 
containing alloys than the ions present in an individual’s 
diet (6). This disproves the hypothesis that the presence 
in the oral cavity of an orthodontic appliance containing 
alloys will cause systemic toxicity: indeed, local toxicity 
arises with a much lower concentration of ions than will 
trigger systemic toxicity and the longer the exposure of 
oral tissue to these alloys, the lower the concentration of 
ions causing local toxicity(1).

Previously studies have shown that dental alloys may 
inflame gums even in patients whose oral health is good 
and who have a low plaque index  (6) Although metal ions 
are not allergens, they can bind to various molecules in the 
body, such as proteins, carbohydrates or nucleic acids, and 
so set off reactions of an allergic type(7) which explains 
why it is often difficult to distinguish between toxicity 
and allergy. It is unsurprising then, as pointed out, that the 

AN IN VITRO STUDY OF RESISTANCE TO CORROSION IN BRAZED AND LASER-WELDED 
ORTHODONTIC APPLIANCES

A. LUCCHESE1, F. CARINCI 1, G. BRUNELLI2, R. MONGUZZI1, 

1Department of D.M.C.C.C., Section of Maxillofacial and Plastic Surgery, University of Ferrara, Ferrara, Italy
2Department of Dentistry and Maxillofacial Surgery, Don Orione Institute, Bergamo, Italy

Many orthodontic appliances comprise a number of elements soldered together. This technique is known as 
brazing and has now been in use for over thirty years, although today laser welding is increasingly widespread.  
Biocompatibility of alloys contained in orthodontic appliances has become a hotly-debated issue and previous 
studies have shown that it depends on the products of alloy corrosion and their effects on the oral cavity. The 
present study is intended to compare the corrosion resistance of stainless steel when traditionally soldered - i.e. 
brazed - and when laser-welded.  Samples comprising stainless steel band strips and Remanium® wire were 
soldered together traditionally (i.e. brazed) and laser-welded and were then left in artificial saliva for 7 days 
at 37±1 degrees. Corrosion was studied by: a) SEM observation of sample surface morphology before (T0) and 
after standardized immersion test (T1);  b) X-ray microanalysis (EDAX). SEM observation of the brazed samples 
showed surface corrosion, which was not visible in the laser-welded samples. Our study shows that laser-welded 
samples have superior resistance to corrosion.
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The development of fiber-reinforced composites 
(FRCS) technology has opened a new era in aesthetic 
dentistry. The matrix of the fiber-reinforced composites 
(FRCs) is a light-cured thermoset BisGMA, which allows 
superior bonding, since it is identical to the adhesives that 
are commonly used in dentistry (1). The fibers are correctly 
oriented, and excellent coupling is achieved, followed by 
an initial stage of polymerization of the matrix. The initial 
polymerization makes the matrix flexible and adaptable, 
so it can be contoured the teeth and easily formed before 
final polymerization (2). After forming, a final cure, 
stabilizes the shape and produce optimal mechanical 
properties (3). The scientific studies and clinical trials 
published have encouragingly underscored their possible 
applications in the fields of prosthodontics, restorative 
dentistry, endodontics, periodontology, orthodontics and 
pediatric dentistry (3-17).

Many applications for fiber-reinforced composites 
are currently being studied and tested in many different 
medical fields; some are already in an advanced stage 
of research with in vitro, in vivo and clinical testing 
underway, while others are still in the initial stages. In 
some instances, reinforced composites are studied in 
order to enhance specific properties of the material’s 
performance. In other fields the possible use is being 
evaluated on the basis that some biological tissues are 
natural composites (bone tissue, tendons, ligaments, 
enamel, dentine)(18).

The use of FRCs has been described for passive 
orthodontic applications and active tooth movement, 
mainly on typodonts (2); as anchorage reinforcement 
in adults treated with lingual appliances and as a 
bonded canine-to-canine retainers (12-14) (16-22). The 
mechanical properties of twisted steel wire, commonly 

EVERSTICK® AND RIBBOND® FIBER REINFORCED COMPOSITES: SCANNING ELECTRON 
MICROSCOPE (SEM) COMPARATIVE ANALYSIS

A. LUCCHESE1, F. CARINCI 1, G. BRUNELLI2, R. MONGUZZI1, 
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 The aim of the study is to compare morphological features and to evaluate wetting capabilities of two fiber-
reinforced composites (FRCS); group A: Stick Tech®, by Stick Tech Ltd, Turku, Finland, and group B: Ribbond®, 
by Ribbond Inc., Seattle, Washington, USA, used in orthodontic retention, by scanning electron microscope 
(SEM). 6 groups were identified in relation to the fiber used, A: Everstick®, B: Ribbond®, and to the different times 
of exposition to a fluid wetting resin (Heliobond®, by Schaan, Liechtenstein): A1-B1=0 seconds, A2-B2=5 seconds, 
A3-B3=5 minutes. Wetting was followed by 40 seconds of light curing with a conventional halogen curing light 
Optilux 501® d with a light intensity of 930 mW|cm2 and a wavelength range of 400-505 nm Samples were SEM 
analyzed both in cross section and lengthwise. SEM observation revealed a lengthwise direction of cylindrically 
shaped fibers immersed in a metacrylate matrix in group A1 and straight but woven fibers in group B1. In both 
control groups voids ranging between 0 μm and 20 μm were visible between the fibers and groups of fibers. Groups 
A2 and B2 showed uniform coverage with Heliobond® and microcracks were visible. In cross section views it is 
apparent that wetting with Heliobond for just 5 seconds was not sufficient for the adhesive to impregnate the fibers 
deeply. Groups A3 and B3 revealed a deeper penetration of Heliobond®; voids ranging between 5 μm and 15 μm 
could be observed only in the deepest portion of the fiber. The fiber’s preparation plays a decisive role: a longer 
fiber wetting time with fluid resin before curing, enhances the morphological features of FRC, making them more 
suitable for passive and active orthodontic systems, periodontology or prosthetic dentistry.

Key words: Fiber reinforced composites, Wetting capabilities, Scanning electron (SEM) microscope analysis
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Melanoma represents a kind of skin tumor with 
an unpredictable biological behavior. The worldwide 
incidence has increased during last years despite advanced 
in prevention and early detection and treatment, so the 
mortality rate continues to increase steadily (1).

The incidence of cutaneous head and neck malignant 
melanoma (CHNME) is significantly lower than that of 
other kind of cutaneous skin cancers. It represents about 
10-20% of all recorded melanoma cases (2). However, 
the treatment is complex issue. First of all, because of the 
scarce possibility to enlarge margins in order to obtain a 
more safety excision of all of it.

The anatomic areas more involved are nose, scalp, 
ears, lower lip, cheek and neck, which are straightly 
correlated with sun exposure. Unfortunately, melanomas 
of the scalp are often lately recognized and this event may 
be the reason for poorer prognosis.

Two growth phases have been recognized trough the 
melanoma’s history: one, a radial growth phase, when the 

tumor cells begin to spread at dermal-epidermal junction 
and the melanoma becomes larger, and a second phase 
in which melanoma develops vertically. During this 
last phase melanoma can have metastatic potential (3). 
Usually, melanoma’s metastasis beginning starts either 
through lymphatic channels or in local areas, and even by 
hematogenous dissemination. However, as lymph nodal 
dissemination is the most common way, make a sentinels 
limphnode evaluation, for heaviest cases, could be the 
best solution to have right prognosis.

In 2002 the American Joint Council Cancer revised 
the melanoma staging system (4). In the past there was 
only the possibility to use Breslow’s depth of invasion 
classification and Clark’s levels of invasion classification, 
now also the presence or not of tumor ulceration as well as 
tumor (T) thickness limits are considered very important 
to stage melanoma. Not only, but also the system has 
reflected the importance of basing the N (node) stage on 
numbers of nodes (1 vs. 2-3 vs. > 4 metastatic nodes) (5).

MELANOMA OF HEAD AND NECK:  A RETROSPECTIVE STUDY

C. RIBERTI1, F. CARINCI2, P. CARCOFORO3, M. CANDIANI1, I. ZOLLINO2, 
L. MORETTI1, V. CANDOTTO2, G.BRUNELLI4, R. MONGUZZI2

   1 Department of Plastic Surgery, University of Ferrara, Ferrara, Italy;
   3 Department of Maxillofacial and Plastic Surgery, University of Ferrara, Ferrara, Italy

 3 Department of General Surgery, University of Ferrara, Ferrara, Italy;    
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This retrospective study was carry out to asses the clinical outcome of a series of 10 histologically proven 
cutaneous head and neck malignant melanoma (CHNME) treated at the Department of Plastic Surgery, Ferrara 
University, Italy, in the period between January 2005 and December 2010.  There were 5 females and 5 males, age 
ranged from 39 to 102 years with a mean value of 77 years (standard deviation ± 21 years). There were 1, 6, 1 and 
2 Clark’s stage I, II, III and IV, respectively. In Breslow’s staging there were 6 cases for stage I, 2 for stage II and 2 
for stage III  whereas T stage there were 7 cases for stage I, 1 for stage II and 2 for stage III respectively. CHNMEs 
primary localization were check, ear, neck, forehead and nose in 3, 2, 2, 2, and 1 cases, respectively.  Surgical 
technique was a resection and immediate suturing in all cases. None had positive neck nodes (N0) at admission and 
neck dissection was not performed. One case needs a second operation on tumor localization. Chi square text was 
used to correlate Clark’s, Breslow’s and T classification to the second surgery case. None of the studied variables 
was statistically correlated with positive margins. CHNME is a rare tumor and wide resection is mandatory since 
tumor could be wider than clinical appearance.
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Head and Neck squamous cell carcinoma (HNSCC) 
is the second frequent skin cancer in worldwide (1). It 
seems to have high aggressive local potential, and more 
disposition to metastasize instead of others kind of 
cutaneous tumor.  Generally patients are older people, and 
the anatomic areas interested are those sun-exposed like 
cheeks, neck, ears, scalp, but it can strike all sites of the 
body, included arms, genitals, oral mucosa, and regions of 
skin mucous passage.

Although the most important factor risk is ultraviolet 
radiation from sun-light (2), also the use of industrial 
carcinogens or chronic ulcers and old burn scars can 
induce tumor beginning. As concerning the oral cancer, 
smoke and alcohol are the most important factor risks. On 
skin, HNSCC can appear ex novo or be preceded by actinic 
keratosis and sometimes it can be also multiple (3).

Clinically, HNSCC appears as endophityc lesion, often 
ulcerated. It is made of keratinocytes which proliferate 
into dermis and hypodermis. In advanced stages lesions 
have a nodular aspect, with different grading of keratin 

that is clinically differentiated as hyperkeratosis (4). 
Histologically, HNSCC is characterized of typical and 
hyperchromatic nucleus cells. Grade of differentiation, 
depth of tumor progression and the neural progression of 
it can condition local recurrence and possibility to have 
metastasis. If growth continues metastasis may occur (5). 

The extent of disease progression depending on the timing 
of diagnosis and treatment. Traditionally, TNM staging for 
HNSCC categorizes the extension of lesion, lymph node 
metastasis as either positive or negative, and the involved 
of nodal distant metastasis (more often cervical) (6).

HNSCC standard treatment can be divided into two 
therapeutic strategies: excisions surgery or so-called 
field therapy (i.e. radiation therapy, chemotherapy and 
radiochemotherapy) (2).

Surgery represents the gold standard treatment 
because with optimal surgical margins allows to eliminate 
all tumor. However, especially in cases of high grade of 
illness, a clinical analysis of cervical lymphonodes should 
be done. Moreover, considering that head and neck are 

CLINICAL OUTCOME OF 205 HEAD AND NECK 
SQUAMOUS CELL CARCINOMAS
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L. MORETTI1, M. CANDIANI1, G. BRUNELLI3, R. MONGUZZI2, 
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This retrospective study was carry out to asses the clinical outcome a series of 205 histologically proven 
squamous cell carcinomas of head and neck treated at the Plastic Surgery Units, Ferrara University, Italy in the 
period between January 2005 and December 2010. There were 64 (31.2%) females and 141 (68.8%) males, age 
ranged from 40 to 102 years with a mean value of 82 years (standard deviation ± 11 years). There were 127 (62%) 
T1 and 78 (38.7%) T2. Surgical technique was a resection and immediate suturing in 203 (99%) cases whereas 
resection plus graft was used in 2 (1.0%) patients. None had positive neck nodes (N0) and neck dissection was not 
performed. Histologically positive margins were detected in 34 (16.6%) cases and a second surgery was needed.  
Chi square text was used to detect those variables (i.e. T, type of surgery and site) potentially associated with 
positive margins. None of the studied variables was statistically correlated with positive margins. Head and neck 
squamous cell carcinoma is frequent in elderly and wide resection is mandatory since tumor is wider than clinical 
appearance shows.
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Electrosurgery is the application of an alternative 
electric current with a high voltage on a biological tissue 
with a thermal effect to achieve an incision or coagulation. 
The effect is related to the electrode type, contact area, 
electrode movement speed and tissue characteristics. The 
cut is due to the current passage though active and neutral 
electrodes and the coagulation occurs as a result of tissue 
atrophy or desiccation when their hating is sufficiently 
slow. Parameters assessment to obtain the desired results 
may be done manually or automatic (1). The electrosurgery 
is not cauterisation as the thermal effect given is not 
external (e.g. caused by an elevated temperature tool) but 
internal, caused from the current passing within the tissue. 
William T. Bovie created the first electrosurgical unit 

working at the Harvard University from 1914 since1927; 
while the first surgical intervention was realized by Harvey 
Cushing at the 1° October of 1926. Different techniques 
have been used on the dermatological surgery to remove 
vascular lesions, dark patches and neoformations. Laser, 
radiosurgical unit and dermoabrasion are widely uses and 
each of these technologies has its limits. 

The laser is expensive and not always available in an 
aesthetic medicine operative unit. In order to remove all 
the lesions types, it would not be sufficient a single tool 
but 3-4 with different wave length. 

It also supplies packs of energy which are totally 
adsorbed, so it has to be considered the damage on 
the nearest tissues, due to the light and heat diffusion 

SKIN LESIONS INDUCED FROM THE RADIOSURGICAL UNIT AND VOLTAIC ARC 
DERMOABRASION: A RABBIT MODEL.
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The aim of this study was a histological evaluation of skin lesions induced from the radiosurgical unit and 
voltaic arc dermoabrasion: a rabbit model.  Materials and methods: eight New Zealand male rabbits with a weight 
average 3.9 Kg, participated in this study. Dorsal part of each rabbit was shaven and divided in two equal parts 
of 5 cm. Voltaic arc dermoabrasion ( Plexer, GMV s.r.l. Grottaferrata, Italy) in one side and radiosurgical unit 
(Laser elettronica Milano 1,75 MH) on the other were used to remove the keratinized layer. In each area were 
performed 10 sites of abrasion for a total of 20 sites per rabbit. The animals were sacrificed in groups of two at 
days: 0, 7, 14 and 21 with a Tanax overdose.  The treated skin was removed using a scalpel and a block section 
containing the subcutaneous layer was effectuated. There were obtained 20 biopsies from each block section, 
10 performed with el- bras and 10 with radiosurgical unit for a total of 40 biopsies per study time. Results: the 
present results demonstrated the possibility on containing the thermal damage of the lesions adjacent tissues using 
dermoabrasion. There were no observations of thermal damage on the underlying dermal tissue. Absent necrotic 
layer on the healing process was shown but an inflammatory infiltrate was present. The reduced thermal damage 
on the subcutaneous tissue is probably due to the current passage absence on the tissues. This is necessary to close 
the electric circuit between the active electrode and the neutral one in which the patient is part when using the 
radiosurgical unit.  The arc voltaic dermoabrasion technique in comparison with the electroscalpel demonstrated 
the capability to contain the damage within the parenchyma. 
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Autologous cell transplantation in combination with 
biodegradable scaffolds is one of the most promising 
techniques being developed in craniofacial and 
orthopaedic surgery (1).

For optimal bone regeneration, scaffolds need to fit 
anatomically into the requisite bone defects and, ideally, 
promote cell growth and differentiation (2).

Algipore® (Dentsply Friadent CeraMed, Lakewood, 
CO) is a marine derived highly porous carbonated red 
alga that is chemically converted into hydroxyapatite 
(HA) (3). 

Dental pulp stem cells (DPSCs) display noticeable 
plasticity that is explained by their neural-crest origin 
(4). 

Here we studied how Algipore® can induce osteoblast 
differentiation in stem cells derived from dental pulp, 
measuring the expression levels of bone related genes and 
mesenchymal stem cells marker by real time RT-PCR.

The quantitative expression of mRNA of specific 
genes was examined by means real time RT-PCR. Gene 
expression in DPSCs was then compared with the gene 
expression in Human Osteoblasts (HOb) treated with 
Algipore®, to evaluate the potential effect of this material 

in osteoblasts differentiation.

MATERIALS AND METHODS

Stem cells isolation from dental pulp, flow cytometric 
analyses and primary human osteoblasts cell culture were 
performed as previously described (5).

Cell culture
For the assay, DPSCs and HOb at second passage were 

seeded with 25 mg/ml of Algipore® (Dentsply Friadent 
CeraMed, Lakewood, CO).

Another set of wells containing untreated cells was used 
as control. The medium was changed every 3 days. The cells 
were maintained in a humidified atmosphere of 5% CO2 at 
37°C and collected at two time points, 15 and 30 days, for RNA 
extraction. 

RNA processing, RT-PCR and statistical analyses were 
conducted as previously described (5).

RESULTS

Cell cultures were phenotipically characterized by 
flow cytometric analyses as previously reported (5).

Algipore® treatment in DPSCs and HOb was analyzed 

DENTAL PULP DERIVED STEM CELLS DIFFERENTIATION AFTER ALGIPORE® 
TREATMENT
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Autologous cell transplantation in combination with a biodegradable scaffold is one of the most promising bone 
regeneration techniques in craniofacial and orthopaedic surgery. Algipore®, a hydroxyapatite ceramic obtained 
from red alga, is largely employed as scaffolds in bone regeneration. For this reason, we studied how Algipore® can 
induce osteoblast differentiation in stem cells derived from dental pulp, measuring the expression levels of bone 
related genes and mesenchymal stem cells marker by real time RT-PCR. The obtained results demonstrated that 
Algipore® enhance differentiation and deposition of matrixin stem cells by the activation of osteoblast related genes 
FOSL1 and SPP1 and the disappearance of the mesenchymal stem cells marker, ENG.

Key words: Algipore; dental pulp; stem cells; gene expression; osteoblast differentiation.
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Allogro® (Ceramed, Lakewood, CO) a demineralized 
freeze-dried bone allograft is useful as scaffold to fill 
bone defects and to restore bone loss in orthopaedic and 
maxillofacial surgery (1).

Thanks to its osteoinductivity, Allogro® is used to 
fill bone defects in case of non unions, delayed unions, 
spinal fusions, and augmenting prosthetic implants and in 
periodontal regeneration (1-3). 

Dental pulp represents an ideal source of stem cells 
because easily accessible (pulpectomy itself is a therapy 
in some cases) and containing a high number of stem cells 
compared to equal volumes with the bone marrow (4), (5), 
(6), (7).

In order to detect if Allogro® stimulates Dental Pulp 
Stem Cells (DPSCs) towards osteoblast differentiation, a 
specific study was carried out. 

We analyzed the quantitative expression of mRNA 
of specific genes, first in DPSCs and then in Human 
Osteoblasts (HOb), after 15 and 30 days of treatment with 
Allogro®. 

 
MATERIALS AND METHODS

Stem cells isolation from dental pulp, flow cytometric 

analyses and primary human osteoblasts cell culture were 
performed as previously described (8).

Cell culture
DPSCs and HOb at second passage were seeded with 

Allogro® (Ceramed, Lakewood, CO) at the concentration of 
10 mg/ml. Simultaneously another set of wells was seeded 
with untreated cells, used as control. The medium was replaced 
every 3 days and cells were collected after 15 and 30 days, for 
RNA extraction. During the assay, cells were maintained in a 
humidified atmosphere of 5% CO2 at 37°C. 

RNA processing, RT-PCR and statistical analyses were 
conducted as previously described (8).

RESULTS

Phenotypic profile of DPSCs was characterized as 
previously reported (8).

To investigate if Allogro® stimulates osteoblasts 
differentiation and proliferation in DPSCs, several 
osteoblast genes (SP7, RUNX2, COL3A1, COL1A1, 
ALPL, SPP1 and FOSL1) and mesenchymal stem cells 
marker (ENG), were analyzed by quantitative real-time 
RT-PCR after 15 and 30 days of treatment.

In DPSCs, after 15 days of treatment, FOSL1 and 

ALLOGRO® OSTEOGENIC POTENTIAL EVALUATION IN DERIVED PULP STEM CELLS
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Tissue engineering for bone grafting may emerge as an alternative to autogenous bone grafts. Allogro® a 
demineralized freeze-dried bone allograft is useful as a scaffold to restore bone loss in orthopedic and maxillofacial 
surgery. In order to get more inside how Allogro® can induce osteoblast differentiation in mesenchymal stem 
cells, the expression levels of bone related genes and mesenchymal stem cells marker were compared in human 
osteoblasts and dental pulp stem cells, using real time RT-PC. The obtained results demonstrated that Allogro® 
enhance stem cells differentiation and deposition of matrix by the activation of osteoblast related genes FOSL1 and 
SPP1 and the disappearance of the mesenchymal stem cells marker, ENG.
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The development of oral implant techniques for bone 
regeneration in osseous defects, have drawn the attention 
of researchers and clinicians towards systems and 
materials able to promote this process. 

At date, this aim has been partially met through the use 
of autologous bone grafts (1). Nonetheless, the intrinsic 
disadvantages involved as limited availability, a tendency 
to partially resorption, the need for an additional surgery, 
and the increased morbidity, have prompted clinicians to 
test a new range of materials very popular especially for 
sinus elevation procedures, necessary to obtain a volume 
of bone useful to allow implant placement. 

Most of these substitutes, generically referred to 
as bone-graft substitutes and xenografts (2), show 
osteoconductive and biocompatible properties, serving 
as scaffold for bone growth (3) without interfering with 
the normal reparative bone formation (4). Xenografts 
are considered valid alternatives to autografts, given that 
xenografts represent an unlimited supply of available 
material, reduce disease transmission or infection and 
have good osteoconductive properties (5).

The most frequent sources of xenograft for bone 

regeneration are materials of porcine or bovine origin 
(6). 

Another important question is the choice of a cellular 
source for bone regeneration, with good osteogenic 
potential, simplicity in harvesting and without ethical 
problems. Among the stem cells population, Adipose 
Derived Stem Cells (ADSC), can be easily isolated from 
liposuction material (7) and show a stable growth and 
proliferation in vitro and the potential to differentiate 
under certain conditions into lineages including bone, 
cartilage, fat and muscle (8).

OsteoBiol® (Tecnoss Dental, Turin, Italy) is a cortical 
collagenated porcine bone largely employed as substitute 
for bone grafting.

In animal model porcine bone showed good 
biocompatibility and osteoconductive properties (2).

To study how cortical porcine bone can induce 
osteoblast differentiation and proliferation in 
mesenchymal stem cells, the expression levels of several 
genes were measured in ADSCs and Human Osteoblasts 
(HOb) cultivated with cortical porcine bon using real time 
RT-PCR.

OSTEOBIOL® INFLUENCES OSTEOGENIC DIFFERENTIATION OF ADIPOSE DERIVED 
STEM CELLS
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OsteoBiol® is a cortical collagenated porcine bone largely employed as substitute for bone grafting. In animal 
model porcine bone showed good biocompatibility and osteoconductive properties. To study how cortical porcine 
bone can induce osteoblast differentiation and proliferation in mesenchymal stem cells, the expression levels of 
bone related genes (RUNX2, SP7, ALPL, SPP1, COL1A1, COL3A1 and FOSL1) and mesenchymal stem cells 
marker (ENG) were measured in Adipose Derived stem cells (ADSCs) and Human Osteoblasts (HOb) cultivated 
with OsteoBiol®. OsteoBiol® induces up-regulation of SPP1 and ALPL during the first 15 days of treatment both 
in treated ADSCs than in treated HOb. In particular the up-regulation of SPP1 demonstrated that this biomaterial 
is actively resorbed by human osteoclasts. 
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Autologous cell transplantation in combination with 
a biodegradable scaffold is a useful and safe option to 
restore skeletal structures defects in orthopedics and 
maxillofacial surgery (1). 

Synthetic and biological scaffolds used in these fields 
are designed to be gradually resorbed by the osteoclast 
and replaced by new bone formed through osteoblastic 
activity (2). 

Osteoplant® (Bioteck SRL, Vicenza, Italy) is an equine 
cortical and spongy bone tissue, used to fill bone defects 
in orthopedic, maxillofacial and dental surgery.

The bony scaffold obtained is compatible and 
conducive to osteoblast and osteoclast and for this reason 
well resorbable (3).

Adipose tissue is an ideal source of autologous stem 
cells, particularly in comparison with the traditional 
bone marrow cells procurement procedure, as it is easily 
obtainable by lipoaspiration.

These cells can be enzymatically digested out 
of adipose tissue and separated from adipocytes by 
centrifugation. Final population of Adipose Derived Stem 
Cells (ADSCs) can be maintained in an undifferentiated 
state for extended periods (4).

To study the mechanism by which Osteoplant® 
induce the reabsorption and the substitution of the graft 
with new bone, the expression of genes related to the 
osteoblast differentiation were analyzed using cultures of 
stem cells derived from adipose tissue (ADSCs) treated 
with Osteoplant®. To evaluate the potential effect of 
this material on osteoblasts differentiation, these results 
were then compared with the gene expression in Human 
Osteoblasts (HOb) treated with Osteoplant®. 

The quantitative expression of the mRNA of specific 
genes was examined by means of real time RT-PCR.

MATERIALS AND METHODS

Stem isolation, flow cytometric analyses and primary human 
osteoblasts cell culture were performed as previously described 
(5).

Cell culture
For the assay, ADSCs and HOb at second passage were 

trypsinized upon subconfluence and seeded with Osteoplant® 
(Bioteck SRL, Vicenza, Italy) at the concentration of 10 mg/ml. 

Another set of wells containing untreated cells was used as 
control. 

The medium was changed every 3 days. The cells were 
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Osteoplant® is an equine cortical and spongy bone tissue, used to fill bone defects in orthopedic, maxillofacial 
and dental surgery. To study the mechanism by which Osteoplant® induce the reabsorption and the substitution 
of the graft with new bone, the expression of genes related to the osteoblast differentiation were analyzed using 
cultures of stem cells derived from adipose tissue treated with Osteoplant®. Gene expression profile, obtained 
with real time Reverse Transcription-Polymerase Chain Reaction demonstrated that Osteoplant® influences the 
differentiation of adipose derived stem cells by the activation of bone related genes like osteopontin (SPP1) and 
alkaline phosphatase (ALPL).
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An attractive or pleasing smile involves the 
harmonious interaction of three primary components: the 
lip position, teeth, and associated gingival architecture. 
Lip position in smile defines the type of smile (1), and 
influences the clinical and technical procedures required 
for aesthetic results from prosthetic restorations. The 
display of excessive gingival tissue in the maxilla upon 
smiling has been called a “gummy smile,” a condition 
some consider esthetically displeasing. Some people 
with excessive gingival display are self-conscious or 
embarrassed about it, and some are psychologically 
affected. Although the incidence of excessive gingival 
display has not been established, it is fairly common. 
Etiological factors can be skeletal, gingival, muscular, 
iatrogenic, or some combination of these. The literature 
contains many reports that address the skeletal problem of 
vertical maxillary excess (2) and gingival problems related 
to delayed passive eruption. In his review of structural 
esthetic rules, Rufenacht (3) referred to this condition. 
Robbins (4) reported differential diagnosis and treatment 
of excessive gingival display. The muscular capacity to 
raise the upper lip higher than average (hyperfunctional 

muscle) can cause excessive gingival display (5). Upper 
lip elevator muscles include the levator labii superioris, 
levator labii superioris alaeque nasi, levator anguli oris, 
zygomaticus major, zygomaticus minor, and the depressor 
septi nasi.

Several surgical procedures have been reported 
in the literature to correct a gummy smile caused by 
hyperfunctional upper lip elevator muscles (mostly 
the levator labii superioris muscles). Rubinstein and 
Kostianovsky (6) described a procedure whereby an 
elliptical portion of gingiva and buccal mucosa was 
excised and the borders sutured together.

The purpose of this study was to describe a procedure 
whereby an elliptical portion of gingiva and buccal 
mucosa was excised and the borders approximated and 
sutured together in patients with hyperfunctional upper lip 
elevator musculature to correct a gummy smile.

MATERIALS AND METHODS

A 29-year old woman was referred to the Unit of Oral 
Surgery of the University of Chieti by her dentist for a 
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Excessive gingival display can be managed by a variety of treatment modalities, depending on the specific 
diagnosis. A 29-year old woman was referred 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 polypropylene sutures and 4.0 chromic gut sutures. No periodontal dressing 
was placed. 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 
effective, producing esthetically acceptable smiles in these patients. This case report demonstrates the successful 
management of excessive gingival display with a lip-repositioning procedure. 
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Amyotrophic lateral sclerosis (ALS) represents the 
spectrum of neurodegenerative syndromes characterized 
by progressive motor neurons degeneration (1). However, 
the term ALS is also used in modern clinical practice 
to represent the commonest form of disease, Classical 
(Charcot’s) ALS. Other syndromes related to this spectrum 
of disorders include: Progressive bulbar palsy (PBP), 
Progressive muscular atrophy (PMA), Primary lateral 
sclerosis (PLS), Flail arm syndrome (Vulpian-Bernhardt 
syndrome), Flail leg syndrome (Pseudopolyneuritic 
form) and ALS with multi-system involvement (e.g., 
ALS Dementia). The terms ‘bulbar onset ALS’ and 
‘spinal onset ALS’ have largely replaced the terms PBP 
and Charcot’s ALS in current practice. These syndromes 
share a common molecular and cellular pathology 
comprising of motor neuron degeneration and of presence 

of characteristic ubiquitin-immunoreactive (Ub-IR) and 
TDP-43 immunoreactive (TDP43-IR) intraneuronal 
inclusions (2, 3). Thus, Lord Russell Brain proposed the 
term Motor neuron disease (MND) to incorporate these 
conditions into a single spectrum of disorders (4). 

ALS can be defined as a neurodegenerative disorder 
characterized by progressive muscular paralysis reflecting 
degeneration of motor neurons in the primary motor 
cortex, brainstem and spinal cord. “Amyotrophic” refers to 
the atrophy of muscle fibers, which are enervated as their 
corresponding anterior horn cells degenerate, leading to 
weakness of affected muscles and visible fasciculations. 
“Lateral sclerosis” refers to hardening of the anterior and 
lateral corticospinal tracts as motor neurons in these areas 
degenerate and is replaced by gliosis (5).

Males are affected more than females, with an M:
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Amyotrophic lateral sclerosis (ALS) represents a neurodegenerative disorder characterized by progressive 
muscular paralysis reflecting degeneration of motor neurons in the primary motor cortex, brainstem and spinal 
cord. Degeneration of the upper and lower motor neurons leads to spasticity, impaired reflexes, muscle fatigue, 
muscle weakness, and eventually atrophy. Affected individuals vary significantly in the locus of disease onset, 
presentation at diagnosis, and rate of progression. Progressive degenerative disease such as ALS put young patients 
in a non-self-sufficient condition, leading to an increasing strain in terms of time and money for their families and 
caregivers. Moreover, patients with severe abnormalities of stomatognathic system worse their conditions and 
caregivers situation, increasing the work stress.The Authors describe a case of 35 years old ALS disabled patient, 
affected by chronic aggressive periodontitis and multiple carious lesions in poor oral hygiene condition. The 
Authors believed necessary to implement easy prosthetic solutions in term of construction, cost, effectiveness and 
easy maintenance over time. Thus, the treatment provided a fixed prosthetic rehabilitation by endosseous implants 
in both arches according to the Columbus Bridge protocol. In conclusion, the implant-prosthetic technique 
proposed represents a viable treatment choice in all those cases in which it’s necessary to provide immediately an 
effective and safe dental prosthesis. The prosthetic implants stabilization by bar ensures a high predictability of 
osseointegration over time.
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