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Pituitary adenomas (PAs) are common lesions 
representing from 10 to 20% of all primary brain tumors (1, 
2). The Authors of epidemiological studies demonstrated 
that nearly 20% of general population harbor a PA (1). 

These tumours are broadly classified into two groups: in 
the first category are those that secrete excess amounts 
of normal pituitary hormones and consequently present 
with a variety of clinical syndromes, depending on the 
types of hormones secreted (3). The second category 
is composed of tumours that do not secrete any known 
biologically active pituitary hormones and represents 
approximately 30% of all pituitary tumors (4). These 
so-called non-functioning or null-cell PAs progressively 
enlarge in the pituitary fossa and may even extend outside 
of the confines of the sella turcica (3). These types of 
tumors may cause symptoms related to mass effect in 
which the optic nerves and chiasm are compressed, and 
a bitemporal visual field loss characteristically results. 
Patients harbouring large non-functioning adenomas can 

also suffer hypopituitarism secondary to compression 
of the normal functioning pituitary gland (3). For both 
types of PAs, recurrence due to invasion of the tumor 
into surrounding structures or incomplete resection is 
quite common. Long-term tumor control rates after 
microsurgery alone varies from 50 to 80% (1, 3).

Multiple treatment modalities are considered for Pas 
(3). Potential treatments include microsurgery via either 
trans-sphenoidal- or craniotomy-based approaches, 
radiotherapy, and radiosurgery. However, the specific 
treatment must be tailored to a patient’s symptoms, 
overall health, and tumor morphometry (3). 

Trans-sphenoidal resection is one of the most popular 
types of treatments for PAs, and it is clearly indicated 
in cases of apoplexy or when tumor growth rapidly 
compromises visual function (3). Trans-sphenoidal 
approaches to sellar and parasellar lesions enable safe, 
rapid, and effective surgical therapy for a variety of 
lesions involving the anterior skull base (5). The safety 
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Neuronavigation is a commonly used technology that provides continuous, three-dimensional information for 
the precise localization of and surgical trajectory to brain lesions. This study was performed to evaluate the role 
that navigation can play in assisting microsurgical trans-sphenoidal surgery for precise localization and removal of 
pituitary tumours while simultaneously preserving pituitary gland function. Six patients (3 males and 33 females) 
with ypophyseal adenomas were treated with neuronavigation-assisted removal. Surgery was performed via 
endonasal trans-sphenoidal approach. Three patients had residual adenomas and two of the relapsed. There was 
one post operative rhinoliquorrea. In two cases the visual deficit did not significantly improved after operation. 
No statistical significance was detected among tumor dimensions with residual tumor, surgical complication (i.e. 
rhinoliquorrea), persisting visual deficit and used of abdominal fat for closing the sphenoidal field, respectively. 
Microneurosurgical trans-sphenoidal techniques combined with neuronavigation systems can precisely define 
the localization and removal of lesions in the sella region with respect to the margins of important anatomical 
structures in the neighbourhood and the endocrinological functionality of the pituitary gland. Neuronavigation 
can be easy applied during endonasal trans-sphenoidal microscopic surgery and requires a minimal amount of 
time. It makes operation easier, faster, and probably safer.

Corresponding author:  Prof. Francesco Carinci, M.D
Department of D>M.C.C.C.
Section of Maxillofacial Surgery University of Ferrara
Corso Giovecca 203 44100 Ferrara Italy
E-mail: crc@unife.it
Web: www.carinci.org
Phone: +39.0532.455874
Fax: +39.0532.455582

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 penalties7

Pituitary adenomas (PAs) are common lesions 
representing from 10 to 20% of all primary brain 
tumors (1, 2). The Authors of epidemiological studies 
demonstrated that nearly 20% of general population 
harbor a PA (1). These tumors are broadly classified into 
two groups: in the first category are those that secrete 
excess amounts of normal pituitary hormones and 
consequently present with a variety of clinical syndromes, 
depending on the types of hormones secreted. The most 
common of these secreted hormones is the “prolactin-
producing adenoma” (or prolactinoma), which causes 
amenorrhea and galactorrhea in women and impotence 
and infertility in men. Fortunately, prolactinomas can 
usually be managed medically with dopamine agonist 
drugs (3). The second most common functioning PA is 
the “growth hormone–secreting variant” in which patients 
present with acromegaly and, sometimes, gigantism (4). 
Adrenocorticotropic hormone–secreting tumors produce 

Cushing disease or, if bilateral adrenalectomies have been 
performed, Nelson syndrome (5). 

The second category of PAs is composed of tumors 
that do not secrete any known biologically active pituitary 
hormones, and represents approximately 30% of all 
pituitary tumors (6). These so-called non-functioning or 
null-cell PAs progressively enlarge in the pituitary fossa 
and may even extend outside of the confines of the sella 
turcica (3). These types of tumors may cause symptoms 
related to mass effect in which the optic nerves and 
chiasm are compressed, and a bitemporal visual field loss 
characteristically results. Patients harboring large non-
functioning adenomas can also suffer hypopituitarism 
secondary to compression of the normal functioning 
pituitary gland (3).

For both types of PAs, recurrence due to invasion 
of the tumor into surrounding structures or incomplete 
resection is quite common. Long-term tumor control rates 
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To compare endoscopic and neuronavigation-assisted microscopic removal of hypophyseal adenoma in order 
to detect those variables statistically associated to clinical failures of each technique. Forty-eight patients (27 males 
and 21 females) with hypophyseal adenoma were treated with microscopy (6 patients) or endoscopic removal 
(42 patients). Surgery was performed via endonasal trans-sphenoidal approach.  Correlations between tumor 
dimensions (standard and macro-tumor) or surgical techniques (endoscopy vs. microscopic technique) vs. residual 
tumor, surgical complication (i.e. rhinoliquorrea) and persisting visual deficit, were evaluated. No statistical 
significance was detected among the studied variables.  On the basis of reported data, both techniques are safe if 
the surgeon is well trained. Neuronavigation applied during endonasal trans-sphenoidal microscopic surgery can 
precisely define the localization and removal of lesions in the sella region with respect to the margins of important 
anatomical structures in the neighborhood, decreasing the rate of complications.
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Repair of large and complex calvarial defects remains 
a particular challenge for reconstruction to the craniofacial 
and neurosurgeons (1). Large defects of the cranial vault 
may result from congenital deformities, trauma, or 
decompressive craniectomies (2, 3), but they also occur 
because of bone flap loss resulting from infection (4). 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 (5).

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). 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).

Selection of implant material used for reconstruction 
has been especially controversial (6). 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 (7), and surgeons 
have traditionally chosen bone as the most natural 
substrate (8). Bone grafts have the advantages of being 
genetically identical and less susceptible to infection; they 
also preserve the protein matrix in which bone minerals 
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The authors report the use of hand-made polymethylmethacrylate (PMMA) prosthesis for cranioplasties. None 
of several materials used to reconstruct skull defects is fully satisfactory, due to biological and physical properties. 
A retrospective study was performed in order to detect those variables statistically associated to clinical failures.  
PMMA cranioplasties have been implanted in 23 patients at the Neurosurgery Unit of the Arcispedale S. Anna of 
the University Hospital of Ferrara, Italy. . The causes of primary operation were 9 (39.1%) cerebral hemorrhages, 
9 (39.1%) traumas and 5 (21.7%) tumors, respectively. Hypertension was a co-morbidity factor in 10 (43.5%) 
patients. Cranial vault reconstruction was performed after a mean period of 4 months and the mean post-operative 
follow up was 23 months. The variables analyzed were causes of craniotomy (hemorrhages, traumas, tumors and 
infections), co-morbidity factor (i.e. hypertension), sites (2 frontal, 4 fronto-temporal, 10 fronto-temporo-parietal, 
4 occipito-parietal, 1 temporo-parietal and 2 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 related to the cranial vault reconstruction in 
the follow-up period. In two cases the reconstruction was removed: one brain tumor recurrence and one subdural 
hemorrhage. No variables had an impact on clinical outcome and thus was demonstrated that dimension is not a 
limiting factor in hand-made cranial reconstruction.  A PMMA hand-made prosthesis is a valid and safe technique 
both aesthetically and in terms of absence of infections / rejections. 
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Over the last decade immediate load protocol has been 
revalued in the field of oral implantology with a view to 
achieve a simpler implantation protocol. This would lead 
to relevant advantages, such as a lower invasive impact of 
implantation and a shorter timing of treatment, with the 
patient regaining total masticatory functionality within 
the immediate post operative stage. In order to optimize 
the immediate load protocol and to foster implant 
osseointegration, the Italian Implantology School has 
developed soldering techniques by welding one or more 
stabilizing bars. Welding techniques allow obtaining 
a better primary stability in the early post-operatory 
period in comparison with non-supported implants, as 
micromovements are reduced and stress/strain distribution 
at bone-implant interface is more balanced (1).

However the role played by a solder bar once 
osseointegration has completed is still much debated, as 
it also involves contraindications concerning cosmetic, 
hygienic and prosthetic results. Particularly, it is difficult 

to gauge the actual effect of welded titanium bars once 
the implants are already anchored by a prosthesis with 
extreme intrinsic stiffness, typically featured with metal 
framework; secondly, there is not yet complete certainty 
whether Lorenzon’s welding technique –based on the 
application of one single bar with 1.5-2.0 mm diameter- 
can be preferred to alternative procedures based on the 
use of two bars diametrically undersized, which involves 
direct cosmetic benefits.

The present essay “Biomechanical stress analysis 
of bone-implant interface” is intended to study the 
distribution of stress/strain exerted by masticatory loads 
onto the peri-implant bone, with a view to decide whether 
the bar may be removed by completion of the healing 
process without relevant impact on bone strain. Secondly, 
it will be estimated whether the use of two bars undersized 
in diameter and symmetric to the implant can be compared 
with the application of one bar only, as proposed by Dr 
Lorenzon (2).
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Over the last decade immediate load protocol has been revalued in the field of oral implantology with a view to 
achieve a simpler implantation protocol. This would lead to relevant advantages, such as a lower invasive impact 
of implantation and a shorter timing of treatment, with the patient regaining total masticatory functionality 
within the immediate post operative stage. In order to optimize the immediate load protocol and to foster implant 
osseointegration, the Italian Implantology School has developed soldering techniques by welding one or more 
stabilizing bars. Welding techniques allow obtaining a better primary stability in the early post-operatory period in 
comparison with non-supported implants, as micromovements are reduced and stress/strain distribution at bone-
implant interface is more balanced. The present essay “Biomechanical stress analysis of bone-implant interface” 
is intended to study the distribution of stress/strain exerted by masticatory loads onto the peri-implant bone, with 
a view to decide whether the bar may be removed by completion of the healing process without relevant impact 
on bone strain. Secondly, it will be estimated whether the use of two bars undersized in diameter and symmetric 
to the implant can be compared with the application of one bar only. Finite Element analysis was performed.  The 
results demonstrated that the use of a stiff definitive prosthesis (metal-porcelain) allows to remove the bar after 90 
days’ recovery, thus avoiding any cosmetic, hygienic and prosthetic contraindication.
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Heat shock protein 27 belongs to a large group of heat 
shock proteins which include the most conserved proteins 
throughout evolution (1). These proteins are the earliest 
produced during mammalians embryonic development 
and exert homeostatic functions in mammalian cells 
growth. They not only protect the cells against damage 
in stressful conditions but also are involved in several 
processes such as cytoplasmic protein denaturation-
renaturation, membrane folding-unfolding, intracellular 
translocation, gene activation-inactivation and protein 
secretion. On the basis of their molecular weights, HSPs 
have been grouped into different sub-families: small 
(HSP 20-30-KDa), HSP40, HSP60, HSP70, HSP90 and 
HSP100. 

HSP27 is a cytoplasmic protein that is constitutively 
expressed at low levels in most human tissues (1). Once 
generated, the protein becomes phosphorylated and 
simultaneously translocated from the cytoplasm into the 
nucleus.

During the cell growth, HSP27 seems to play a crucial 
role at different stages, associated with cell proliferation, 
differentiation and death (2). This phenomenon is usually 
characterized by an increased expression of small HSPs 
followed by a strong decrease in protein expression level. 

A transient increase in HSP27 expression during cellular 
transitions from proliferative to differentiation stages, has 
been shown in a variety of in vitro cellular systems (2). In 
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HSP27 belongs to the Heat shock protein (HSP) family, which exerts essential functions during the cell cycle 
under physiological conditions and prevents the stress-induced cellular damage. During the cell development, 
Hsp27 seem to play a crucial role at different stages, associated with cell proliferation, differentiation and death. 
Moreover, it seems involved in the balance between differentiation and apoptosis, also during the formation of 
calcified tissue. The aim of this study was to investigate the expression of HSP27 in odontogenic cysts and its 
possible biological role. Histological sections of epithelial odontogenic cysts (10 radicular cysts, 8 dentigerous cysts, 
16 odontogenic keratocysts) were analyzed for HSP27 expression by immunohistochemistry.  All odontogenic 
cysts were positive for HSP27, although with remarkable differences in the immunostaining pattern according 
to cyst types. Both proliferating epithelial cell rests and radicular cysts shared an overexpression of HSP27 with 
concomitant presence of local intraepithelial or subepithelial inflammatory cells. In odontogenic cysts epithelial 
cells immunolabelling was mainly cytoplasmatic.  HSP27 expression may play several roles in the pathogenesis of 
periapical dental lesions including the induction of epithelial cell rests migration and the increased resistance both 
to necrosis and apoptosis. 
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Intercellular adhesiveness is mediated by a family 
of glycoproteins called cadherins (1). More than 20 
cadherins have been described in the central nervous 
system (N-cadherin (2), liver (L-CAM), vascular 
endothelial cells, placenta (P-cad) (3), and in other tissues 
and organs (4, 5). Within the epithelia, the adhesiveness 
is mediated by epithelial-cadherin (E-cad), a 120-kd 
transmenbrane glycoprotein, mainly localized in the 
zonula adherens junctions. P-cad is a protein homologous 
to E-cad expressed in mouse placenta (3), epithelia (6), 
basal cells of the skin (7, 8), and its expression is reduced 
while cells migrate into the suprabasal compartiment. 
The expression of P-cad in epithelial tissues seems to 
identify cell populations with proliferative activity and 
its expression decreases as cells differentiate (8, 9), 
and it has been shown to exert an important role in the 

morphogenesis of epidermis and skin appendage (7, 9, 
10). Both P-cad and E-cad interact with the cytoskeleton 
by alpha-catenin. In particular, the cytoplasmic domain 
of cadherin forms complexes with beta-catenin and 
gamma-catenin, which in turn bind to alpha-catenin that 
anchors the complex to the cytoskeleton (11). Therefore, 
these catenins play a key role in cadherin function and 
are involved in other functions such as cell proliferation, 
differentiation (12) and cell motility (13). In fact, gamma-
catenin, also known as plakoglobin, shares about 65% 
identity with beta-catenin, and both proteins play a 
role in WNT (Wingless-Type) pathway (14). Probably, 
beta- and gamma-catenins are potent transactivators that 
interact with members of LEF-1/TCF family, but their 
specificities are different: beta-catenin may act as an 
oncogene (15, 16), while gamma-catenin seems to be a 
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Junctional complexes are important in maintaining epithelial cell polarity and cell-cell interactions and 
are known to be involved in tooth development; thus the purpose of the present study was to investigate the 
immunohistochemical profile of beta-catenin, gamma-catenin and P-cadherin in 41 epithelial odontogenic lesions 
(5 radicular cysts, 17 keratocystic odontogenic tumors, 3 dentigerous cysts, 6 calcifying odontogenic cysts, 9 
ameloblastomas and one ameloblastic carcinoma). Positive immunostaining was obtained in all cystic lesions as 
well as in ameloblastomas for the three proteins. Weak staining of beta-catenin and gamma-catenin and absence 
of P-cadherin expression were observed in ameloblastic carcinoma. These results denote more cytodifferentiation 
of odontogenic epithelium in ameloblastoma and let us speculate that loss of P-cadherin expression may have a 
role in transition from benign (ameloblastoma) to malignant phenotype (ameloblastic carcinoma) . Nuclear and 
cytoplasmic expressions of beta-catenin in half of examined calcifying odontogenic cysts and in ameloblastomas 
and ameloblastic carcinoma cases suggest deregulation of this protein and reinforce the role of Wnt-beta-catenin-
TCF-Lef pathway in the pathogenesis and/or behavior of such lesions.  
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Invisalign® system is an orthodontic treatment method 
in which removable, clear, semi-elastic polyurethane 
aligners are used to correct malocclusions (1). It developed 
by Align Technology, Inc. (Santa Clara, CA, USA) in 
1997 and has also been widely applied in Italy since 2001. 
Invisalign® therapy corrects tooth malposition by a series 
of removable transparent polyurethane splints (aligners) 
that covering all the teeth plus the marginal aspects of 
the gingiva, which gradually move the teeth into an ideal 
position (2). 

The system combines characteristics of fixed and of 
removable appliances. Similar procedures go back to 
the year 1945 (2). However, the special feature currently 
is that repeated impressions are not necessary to make 
intermediate casts for new set-ups. The Invisalign® 
procedure only requires initial precise A-silicone 
impressions which are taken on the patients and then 
shipped to Align Technology, Inc. in the United States. The 
company casts models from the impressions and converts 

them with a destructive laser scanning procedure into 3-
dimensional digital images. The desired tooth movements 
and the single setup casts are then virtually calculated 
and simulated on a computer by software and sent to the 
treating orthodontist via the Internet. If the orthodontist is 
satisfied with the virtual tooth movement, he confirms the 
result, again via the Internet. Align Technology, Inc. then 
constructed aligners on stereolithographic models for each 
step of the treatment in order to compression-mold the 
splints on the individual casts for all treatment steps (3). 

These aligners are individually packed and marked, then 
shipped to the respective orthodontist (3). Thus, a special 
factor becomes the satisfaction with the treatment results 
at an early stage. It is important to thoroughly discuss 
with patients the succession of planned tooth movements 
before initiating therapy in order to prevent temporary 
dissatisfaction based on false expectations (4). 

Ideally, aligners are worn almost all day long except 
when tooth brushing, eating or drinking beverages that 

 SIMPLICITY AND RELIABILITY OF INVISALIGN® SYSTEM
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Invisalign® system is an orthodontic treatment method in which removable, clear, semi-elastic polyurethane 
aligners are used to correct malocclusions. Invisalign® therapy corrects tooth malposition by a series of removable 
transparent polyurethane splints (aligners) that covering all the teeth plus the marginal aspects of the gingiva, 
which gradually move the teeth into an ideal position. Here a case series of patients treated with Invisalign® is 
performed to verify the efficiency, effectiveness, and stability of treatment. Twenty patients (15 females and 5 males, 
median age 35.6 ± 13.5 years, min 11, max 59 years) affected by malocclusion were enrolled in this retrospective 
study. There were seven skeletal class 1, twelve skeletal class 2 and one skelatal class 3 malocclusion, 1 lateral 
cross-bite,  13 deep-bite and 4 open-bite. Lateral teleradiographic projections of the cranium were used. The 
cephalometric analysis was performed by using Dolphin system on pre-treatment and final control radiographies. 
Several variables related to teeth position were investigated. Pearson Chi Square was used to detect statistical 
differences among studied variables. In the present study we demonstrated that Invisalign® is an effectiveness tool 
to reach good clinical results since most of the studied variables (i.e. teeth position) have statistically significant 
differences between pre and post-treatment radiographies.
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The lingual technique treatment offers the advantage 
of virtually invisible orthodontic therapy. It was originally 
introduced in the late 1970s. The pilot trials carried out by 
Kurz, Fujita, Kelly, Paige and Gorman in the late 1970s 
and early 1980s (1-3) met with keen interest and set off 
a wave of media-borne enthusiasm. At the beginning 
this pioneering phase was marked by numerous bracket 
innovations and euphoric case reports. However, whereas 
initial results were promising they were followed by 
a phase of disenchantment as clinical and technical 
drawbacks were revealed: difficulties in bracket and arch 
application, disadvantages like increased time input due 
to more difficult bracket and archwire application and 
biomechanical problems such as reduced interbracket 
distance and the bowing effect were increasingly reported 
(1). Since then, various developments in laboratory 

procedure and clinical aspects have produced more 
successful treatment outcomes and simplified conditions 
for the orthodontist with a modest revival for lingual 
bracket fixation (4).

One farther-reaching concept combines sophisticated 
laboratory preparation with computer-aided design and/or 
computer-aided manufacturing technology (CAD/CAM) 
for the individualization of the arch form. This makes 
for simplified clinical handling and a reduced treatment 
time, so that its integration into orthodontic office routine 
is a viable option. A number of recent publications 
have dealt with these technical/clinical aspects (5, 6). 
Fontanelle and Fillion (4) in particular have given new 
impetus to the lingual technique by improving the indirect 
bonding technique and by using new superelastic wires or 
segmented arches. So, just the indirect bonding technique 

LINGUAL ORTHODONTIC TECHNIQUE: A CASE SERIES ANALYSIS
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 The lingual technique treatment offers the advantage of virtually invisible orthodontic therapy. It was 
originally introduced in the late 1970s. However, whereas initial results were promising they were followed by 
a phase of disenchantment as clinical and technical drawbacks were revealed: difficulties in bracket and arch 
application, disadvantages like increased time input due to more difficult bracket and archwire application and 
biomechanical problems such as reduced interbracket distance and the bowing effect were increasingly reported. 
The purposes of this retrospective study are to analyze a case series of patients treated with Lingual Orthodontic 
Treatment (LOT) and review the literature with regard to the efficiency, effectiveness, and stability of LOT.  Three 
patients (2 females and 1 males, median age 22 ± 7 years, min 15, max 29 years) affected by malocclusion were 
enrolled in this retrospective study. There were 2 skeletal class 1 and 1 skeletal class 2 malocclusion. Orthodontic 
treatment was performed by using 3M Incognito Appliance Customized Lingual System (3MUnitek Orthodontic 
Products, Monrovia, CA). Lateral teleradiographic projections of the cranium were used. The cephalometric 
analysis was performed by using Dolphin Imaging System McLaughlin Cephalometric Analysis. Several variables 
related to teeth position were investigated. Pearson Chi Square was used to detect statistical differences among 
studied variables. In the present study we demonstrated that LSOT using 3M Unitek Incognito Appliance System 
is effectiveness tool to reach good clinical results since the vast majority of the studied variables (i.e. teeth position) 
have statistically significant differences between pre and post-treatment control.
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Self-ligation brackets (SLBs) are not a new concept. 
It was introduced by Stolzenberg in the early 1930s in 
the form of the Russel attachment designed to reduce 
treatment time by as much as 50% (1). Many SLBs 
systems have been patented since then, but few have 
been put on the market (2). Perhaps because of skepticism 
in the orthodontic society at that time, or the lack of 
promotion, it did not gain much popularity. During the 
past several decades, interest in SLBs has been rekindled 
(3). Particularly, they have undergone a revival over the 
past 30 years with the introduction of various types of new 
SLBs systems and with a variety of new appliances being 
developed. These SLBs have been touted to possess many 
advantages over conventional legated brackets (CLBs) 
(4).

SLBs can be divided into 2 main categories, active and 
passive, according to their mechanisms of closure. Active 
SLBs have a spring clip that stores energy to press against 
the archwire for rotation and torque control (e.g. the 

Speed bracket). On the other hand, passive SLBs usually 
have a slide that can be closed which does not encroach 
on the slot lumen, thus exerting no active force on the 
archwire (e.g. the Damon bracket.) (5). According to the 
manufacturers, SLBs should not only be easier to handle 
in the ligation process but also show lower frictional 
forces than CLBs (6). This occurs because the usual 
steel or elastomeric ligatures are not necessary, and it is 
claimed that passive designs generate even less friction 
than active ones (7). Friction is influenced by the physical 
characteristics of the archwire and bracket materials, and 
the method of attachment between archwire and bracket. 

CLBs incur increased levels of frictional resistance via the 
elastomeric attachment between bracket and archwire (8). 

On the contrary, self-ligation eliminates the requirement 
for an elastomeric attachment and is associated with 
considerably reduced friction with different archwires 
(9). Moreover, SLBs may also offer more certain archwire 
engagement, a requirement for less chair-side assistance 

EFFECTIVENESS OF SELF-LIGATING ORTHODONTIC TREATMENT
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Self-ligating brackets (SLBs) was introduced by Stolzenberg in the early 1930s. Many SLBs systems have 
been patented since then, but few have been put on the market. Since SLBs have reduced friction and hence less 
force needed to produce tooth movement, they are proposed to have the potential advantages of producing more 
physiologically harmonious tooth movement. Here a case series of patients treated with SLBs is performed to verify 
the efficiency, effectiveness, and stability of treatment. Eighteen patients (8 females and 10 males, median age 19 ± 
9.2 years, min 10, max 39 years) affected by malocclusion were enrolled in this retrospective study. There were 8 
class 1, 5 class 2 and 5 class 3 malocclusion, 3 cross-bites and 2 open-bite. Orthodontic treatment was performed 
by using 3MUnitek Smart Clip Brackets. Lateral teleradiographic projections of the cranium were used. The 
cephalometric analysis was performed by using Dolphin Imaging System McLaughlin Cephalometric Analisys. 
Several variables related to teeth position were investigated. Pearson Chi Square was used to detect statistical 
differences among studied variables. In the present study we demonstrated that SLBs are effectiveness tools to 
reach good clinical results since all studied variables (i.e. teeth position) have statistically significant differences 
between pre and post-treatment control.
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Orthodontic tooth movements are based on the 
ability of bone to react to mechanical stresses with the 
apposition and resorption of alveolar bone (1). Primarily 
the application of an orthodontic force system results 
in a distribution of stresses in the periodontal ligament, 
finally leading over a succession of physical, biochemical 
and cellular reactions in the tooth supporting structures 
to bone resorption on the compression side and to bone 
apposition on the tension side (2). It is recommended that 
a mathematical model of orthodontic tooth movement 
should be developed in analogy to the so-called theories 
of “bone remodeling” (3, 4). The theoretical basis of these 
numerical models is “Wolff’s law” (5), according to which 

a direct relationship exists between mechanical stresses 
and bone architecture. On the other hand, bone shows the 
ability to adapt itself to external loads, i. e. bone is capable 
of remodeling under a changed load until an optimal 
configuration adapted to the new state of equilibrium 
is achieved (6). Moreover, even at a very low level of 
orthodontic force, very high values of the mechanical 
loads can be determined, especially at the apex and the 
alveolar crest (1).

Despite several innovations incorporated to the original 
“edgewise” system, its principles and applications remain 
essentially the same of those introduced by Angle (7) in 
1928, when a rectangular wire was associated to a bracket 

A RETROSPECTIVE STUDY ON PATIENTS 
TREATED WITH STANDARD ORTHODONTICS
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In standard orthodontic treatment (SOT), despite several innovations incorporated to the original “edgewise” 
system, principles and applications remain essentially the same of those introduced by Angle in 1928, when a 
rectangular wire was associated to a bracket with a rectangular slot, enabling three-dimensional movements. 

However, besides visibility of the appliance during orthodontic treatment, the labio-lingual inclination of maxillary 
and mandibular incisors and canines is considered by patients and orthodontists to be an important determinant 
in providing aesthetic outcome after orthodontic treatment. Furthermore, the correct inclination of the anterior 
teeth is essential in providing good occlusion in anterior and posterior regions, and is basically dependent on the 
correct expression of torque. Here a case series of patients treated with SOT is performed to verify the efficiency, 
effectiveness, and stability of treatment. Twenty-two patients (11 females and 11 males, median age 19.6 ± 9.5 years, 
min 10, max 39 years) affected by malocclusion were enrolled in this retrospective study. There were 5 skeletal class 
1, 13 skeletal class 2 and 3 skeletal class 3 malocclusion, 1 cross-bites, 5 open-bite and 7 deep-bite. Orthodontic 
treatment was performed by using 3M Victory stainless-steel and Clarity ceramic brackets MBT prescription 
(Unitek Orthodontic Products, Monrovia, CA). Lateral teleradiographic projections of the cranium were used. 
The cephalometric analysis was performed by using Dolphin Imaging System McLaughlin Cephalometric 
Analysis. Several variables related to teeth position were investigated. Pearson Chi Square was used to detect 
statistical differences among studied variables. In the present study we demonstrated that SOT using 3M system 
is effectiveness tool to reach good clinical results since since the vast majority of the studied variables (i.e. teeth 
position) have statistically significant differences between pre and post-treatment control.
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Distal radius fractures are the most frequent lesions 
encountered during clinical practice (1, 2). 17% of all 
fractures observed in emergency room (3) are distal 
radius fractures, representing the most frequent traumatic 
bone affection of the upper limb. 14% of all extremity 
injuries are wrist fractures and distal radius fractures, 
with or without ulna compromission (4). Moreover they 
represent 75% of all forearm fractures (4). In elderly 
female population they are associated with proximal 
femur fractures (4).

Distal radius fractures are generally caused by a fall on 
the wrist maintained in dorsal flexion. Their morphology 
is related to such factors as load amplitude, load direction 
and load rate application on the different parts of the bone 
where the forces act, thus depending on the angle of the 
impact. While comminute fractures are determined by 
a wide load angle (from 70° to 90°), on the other hand 
minimally comminute fractures are determined by a 
smaller load angle (from 20° to 40°). When dorsal flexion 

goes over the 90°, carpal damages are associated. Wrist 
fractures often occur in elderly people because of the 
facilitating role of osteoporosis. When these fractures 
affect young people, they are commonly due to a high 
energy trauma.

Despite the efforts made in both the diagnosis and 
management of those fractures, their treatment is still 
controversial and debated in the literature. Different 
studies support the importance of anatomical reduction 
of articular surface and good extra-articular alignment 
of the fracture fragments (5). In fact, if those fractures 
are inadequately treated, they can lead to radio-carpal 
osteoarthritis and permanent disabilities (6). A direct 
correlation between the quality of the reduction and 
functional outcome has been reported (7-10). Therefore, 
a stable internal fixation of distal radius fractures with 
locking plates applied to the volar surface of the radius is 
an increasingly procedure because it permits anatomical 
restoration and facilitates early motion of the wrist joint 

OPEN FIXATION OF DISTAL RADIUS FRACTURES: OUR EXPERIENCE
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Distal radius fractures are the most frequent lesions encountered during clinical practice. They have been 
treated with close reduction and plaster cast immobilization for long time. Actually, many authors emphasized 
the importance of anatomical reduction and surgical stabilization of the fracture. Internal fixation with plates is 
the gold standard for displaced extra-articular and intra-articular distal radial fractures. Stable internal fixation 
permits early motion of the wrist and of the surrounding joints and allows better functional rehabilitation of the 
wrist-hand complex. Between April 2006 and June 2010 we treated 77 distal radius fractures by open reduction 
and internal fixation using titanium low-profile angular stability volar plate. On the 15th day we started a gradual 
articular mobilization. The patients underwent follow-up at 1 and 3 months from the surgery and were examinated 
by radiographs. Functional outcomes were documented measuring the range of movement and the grip strength 
and by Gartland-Werley demerit point scoring system modified Sarmiento, the Disability of the Arm, Shoulder 
and Hand (DASH) and the Patient-Rated Wrist Evaluation (PRWE) questionnaire. Our results show a good 
recovery of range of movement and grip strength without pain. Open reduction and internal fixation with low 
profile angular stability volar plates represent an efficient and safe procedure to treat distal radius fractures. 
Stable reduction permits early mobilization strongly required for good functional outcomes.

Key words: distal radius fractures, volar fixation, internal fixation, volar plate. 
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Basal cell carcinoma (BCC) is the common 
malignancy at the skin arising from the cells of the basal 
layer of the epithelium. Generally, it is localized at sites 
of skin ulceration and dermatitis caused by exposure to 
exceedingly high doses of ionizing radiation. Ionizing 
radiation and ultraviolet radiation are established 
mutagens. In addition, ultraviolet radiation is an indirect 
carcinogen that can promote the expansion of previously 
damaged cells (1).

BCC is a slow-growing tumour with a history of 
months or years. His growth is usually localized to the 
area of origin. Metastasis is rare, but if inadequately 
treated or left untreated, it can cause extensive local 
tissue destruction and significant patient morbidity (2) 
(3). However, BCC which are likely to have a high risk 
for recurrence, bear one or more of the following criteria: 
long duration, location in the midface or ear, diameter 
larger than 2 cm, previous recurrence, history of radiation 
exposure, and aggressive histological features including 
peri-appendageal, perineural, or perivascular invasion and 

infiltrative, morpheaform, or micronodular appearance. 
So, BCCs should be readily recognized and diagnosed 
and immediately treated because in these particular and 
far advanced cases metastasis to cervical nodes develops 
and ultimately distant metastasis occurs (4).

The management consists of destructive therapy, 
medical therapy, and surgery. Destructive therapy 
includes electrocoterization, curettage, cryotherapy and 
laser. Compared with other treatment modalities, surgical 
excision remains the gold standard method for BCCs. 
Moreover, for preventive recurrence, surgical excision 
is often considered to extend beyond the macroscopic 
margin (5).

Aim of this retrospective study is carry out to asses the 
clinical outcome a series of 758 primary head and neck 
BCCs. 

MATERIALS AND METHODS

In the period between January 2005 and December 2010, 
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758 HEAD AND NECK BASAL CELL CARCINOMAS
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This retrospective study was carry out to asses the clinical outcome a series of 758 histologically proven basal cell 
carcinomas (BCCs) treated at the Plastic Surgery Units, Ferrara University, Italy in the period between January 
2005 and December 2010. There were 318 (42%) females and 440 (58%) males, age ranged from 36 to 103 years 
with a mean value of 76 years (standard deviation ± 12 years). There were 601 (79.3%) T1 (i.e. maximum diameter 
less than 2 cm) and 157 (20.7%) T2 (maximum diameter comprise between 2 and 4 cm). Surgical technique was a 
resection and immediate suturing in 753 (99.3%) cases whereas resection plus graft was used in 5 (0.7%) patients. 
None had positive neck nodes (N0) and neck dissection was not performed. Histologically positive margins were 
detected in 136 (17.9%) 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 BCC is frequent in elderly and wide resection is 
mandatory since tumors are wider than clinical appearance shows.
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During last years fat tissue is undergone to total 
revaluation. Autologous fat has different qualities which 
make it ideal filler: it is autologous, biocompatible, it 
is easily integrated in receiving sites; not only, but it 
is also permanent filler and it seems to improve tissue 
rejuvenation.

The use of fat grafting for aesthetic and reconstructive 
purposes began already in 1893 with Neuber (1) who used 
fat coming from forearm to reshape a facial scar. In 1895 
Czerny (2) reported the first use of autologous fat grafting 
to the breast to enlarge, reshape or reconstruct the breast.

Since the first successful clinical fat grafting and the 
standardized technique described by Coleman in 1950, 
2001 (3) and 2004 (4) fat grafting has expanded his 
utilization, and it is currently use in the breast with efficacy 
(5). Coleman at first and after Rigotti (6) demonstrated 
how fat grafting must be considered not only a simple way 

to restore fullness, but instead it can improve the quality 
of the skin that overlies the transplanted area, thanks to 
the presence inside fat cells of adipose stem cell, able to 
regenerate new tissue.

Fat grafting, better known as Lipofilling is a method 
simple and reproducible, it is performed with local or 
general anesthesia, depending on patient’s conditions; 
the donor areas are infiltrated with Klein’s solution. The 
whole procedure of fat grafting follows the Coleman’s 
technique: with Coleman’s cannula attached to a 10cc 
syringe with luer-look fat is taken off from sub-cutaneous 
sites in abdomen or trochanteric areas with backwards and 
forwards movement. Then, the adipose tissue aspirated is 
put in a centrifuge and centrifuged for 3 minutes at 3000 
revolution per minute in order to separate the oil and 
hematic component from fat cells. After centrifugation 
there is a loss of near 30% of volume, the oil-component 

POST-ONCOLOGICAL BREAST RECONSTRUCTION BY MEANS COLEMAN’ TECHNIQUE:
A RETROSPECTIVE STUDY
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The approach to the concept of fat, and above all, its use is significatively changed over the years. Today it 
can be considered an optimal source to replace volume losses, above all because of his biocompatibility, for the 
easy way to withdraw it, and also, being an autologous tissue, for the reduction of rejection risk.  Lipofilling can 
significantly improve the results of both conservative treatment after breast cancer (lumpectomy) and complete 
breast reconstruction with implants or flap. The purposes of this retrospective study have been the review and the 
analyses of patients submitted to mastectomy or lumpectomy for cancer and then reconstructed with latissimus 
dorsi flap or mammary prosthesis. We submitted them at Lipofilling technique in order to correct contour 
deformities or asymmetry. The study population was composed of 33 patients affected breast tumors and admitted 
to the Plastic Unit of S. Anna Hospital (Ferrara, Italy) between January 2006 and December 2010.  Several 
variables were investigated: demographic, anatomic, type of resection, type of post-oncological reconstruction, 
surgeon performing the Coleman’ techniques, fat donor site, number of filling. Pearson Chi Square was used to 
detect those variables more associated with the need of three filling procedures. None of the studied variables had 
a significatives statistic results, but they have shown to be in line with what said in literature. Even if Lipofilling is 
a technique in use from different time we can’t understand which event is responsible of the necessity to perform 
more than one Lipofilling in order to obtain excellent results.
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The lip is the most prevalent site of oral cancer in 
some geographical areas as Australia, Canada and Spain. 
Cancer of the lip refers to those epithelial malignancies 
that originate on the vermilion border of the lip. Almost 
95% of lip cancers are squamous cell carcinoma (SCC) 
and 90% occurred on the lower lip (1).

Potential etiological agents or co-carcinogens that 
might contribute to the onset of lip cancer may be 
independent or multifactorial and require a number of 
exposures before manifestation. Factors identified as 
having an association with the development of the disease 
are, among others: environmental factors like exposure 
to sunlight and rural residence; behavioural factors such 
as smoking; occupation and socioeconomic status; viral 
infections; and endogenous factors (2).

SCC of the lower lip (SCCLL) carries a good 
prognosis, which is attributed to early detection and the 
relatively infrequent occurrence of regional metastasis. 
However, death of lip cancer still occurs because SCCLL, 
irrespective of their size, may metastasize. So, it is 
important to detect those patients with tumours that have 

a high propensity of nodal metastasis. The perineural 
invasion, the high mitotic activity, the positive surgical 
margins, and the recurrent disease are associated with an 
increased risk of regional lymphatic seem to be the most 
important prognostic determinants for survival (3).

The prognosis for cure varies depending on the extent 
of the disease at the time of presentation. In the early 
stages the tumors can be indolent and protracted but in 
far advanced cases, the mandibular bone, the floor of the 
mouth, and the tongue can be involved (4). The diagnosis 
is established with either superficial excision or incisional 
biopsy methods. The primary goal of treatment is radical 
resection of the disease, management of cervical lymph 
nodes, and successful reconstruction (5). 

Early and medium-sized tumours can be treated by 
surgery or radiotherapy. Moreover, the supraomohyoid 
neck dissection (SOHND) is used as an adequate staging 
procedure that, on indication followed by radiotherapy, 
can be an oncologically sound and effective procedure 
in the management of regional lymph node metastases at 
level I from lower lip cancers (6).

CLINICAL PARAMETERS IN T1 AND T2 LIP TUMORS
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This retrospective study was carry out to asses the clinical outcome of  T1 and T2 squamous cell carcinoma 
(SCC) of the lower lip and verify the impact of some clinical parameters on prognosis.  Among a series of 121 
tumors of the lips, 87 were located in the lower lip, 32 in the upper lip and 2 in the labial commissure. Ninety-five 
(78.5%) had resection followed by primay closure, 21 (17.4) had resection combined with local flap and 5 (4.1) were 
biopsies. Fifty-three patients with histological proven SCC of the lip. There were 39 T1 and 14 T2. Since no tumor 
had N and/or M the stage was the same. None had positive neck nodes (N0) and neck dissection was not performed. 
There were 22 grading 1 (i.e. G1), 20 G2 and 3 G3. Eight cases of grading were missed. Eight patients (5 SCC) had 
local relapsed which were treated with a second resection. Chi square text was used to detect the variables (i.e. 
grading, site, stage, type of surgery) statistically associated with the 5 cases of SCC which had local relapse. None 
of the studied variables was statistically correlated with local relapse. Radical tumor resection is a viable procedure 
for T1 and T2 SCC lower lip. In addition a second surgery on primary tumor location is possible. 

Key words: Lip, head and neck, squamous cell carcinoma, lip.
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Primary implant stability, bone quality, implant micro-
design, surface characteristics, many other parameters 
have to be carefully considered during implant placement 
to achieve a successful osseointegration of dental 
implants. An atraumatic preparation of the implant bed 
is essential for the inception and progress of subsequent 
bone healing and thus a sound interfacial bonding 
between implant and bone (1). Consequently, not only in 
implant dentistry, but also in fields of surgical medicine, 
it is of major interest to improve bone cutting techniques 
to facilitate precise osteotomies, with reduced collateral 
mechanical and thermal tissue trauma. The sharpness and 
design of the cutting device, drilling speed and pressure, 

osteotomy design and procedure and finally the use of 
supplemental irrigation effect mechanical trauma and 
heat production in the adjacent bone. Among cutting 
techniques, Piezosurgery is a new and innovating method 
that uses piezoelectric ultrasonic vibrations to perform 
precise and safe osteotomies, due to its characteristics of 
a micrometric and selective cut. It was first invented by 
Tomaso Vercellotti, to overcome the limits of traditional 
instruments in oral bone surgery (2). The piezoelectric 
device uses low frequency ultrasonic waves (24.7-29.5 
kHz). The applied power can be modulated between 2.8 
and 16 W, and the machine is programmed in accordance 
with density of the bone. The microvibrations which are 

COMPARISON OF CONVENTIONAL DRILLS
AND ULTRASONIC OSTEOTOMY FOR DENTAL IMPLANT SITE PREPARATION: 

A HISTOLOGICAL ANALYSIS IN BOVINE RIBS
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Ultrasonic surgery is a recently developed system for cutting bone with microvibrations. The aim of this 
study was to effectuate a histological comparison between conventional drills vs. ultrasonic surgery devices in 
implant bed preparation.  Materials and methods: Ten bovine ribs were appropriately removed from soft tissues 
(connective, cartilage, fat etc)in order to obtain the underlying bone, and then stored for 1-2 days at 4°C. Each 
rib was individuated in two halves. On each half 5 implant sites were randomly prepared (10 sites per rib). A 
single cylindrical bur, 13 mm height and 2 mm width, (Bone System, Milan, Italy) at a speed of 400 rpm was 
used to prepare the implant sites of group (A) and 5 implant sites was prepare with the piezoelectric device 
(SURGYSONIC, ESACROM, IMOLA, ITALY) mounted with a diamond-coated cylindrical tip. After implant site 
preparation the ribs were stored immediately in 10% buffered formalin and processed to obtain thin ground sections. 
The specimens were processed using the Precise 1 Automated System (Assing, Rome, Italy). Results: osteotomy 
drill (group A) surfaces treated appeared not very different from those treated with piezoelectric device (group 
B); A higher magnification showed the presence of microcracks created on the interface. The latter appeared 
numerous for group A and had thickness and depth amounted to 20-120µ and 500-1000µ, respectively. While they 
were irrelevant or completely absent in group B. No statistical significant differences were found between the two 
groups on bone marrow (P=0,174). Conclusions: ultrasonic surgery device showed a higher performance in terms 
of accuracy and uniformity in quality of osteotomy cut, compared with conventional rotary instruments. 
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Bio-Oss® (Geistlich, Wolhusen, Switzerland) is a 
deproteinized anorganic bovine bone largely employed 
in maxillary surgery reconstruction. It has been reported 
that Bio-Oss® promotes osteogenesis and has a very low 
resorption rate (1). 

Histologic studies show that Bio-Oss® particles were 
surrounded by osteoblasts in the process of apposing bone 
directly on their surface (1). 

To investigate the molecular mechanism by which Bio-
Oss® promotes osteoblast differentiation and proliferation, 
the quantitative expression of the mRNA of specific bone 
related genes, was examined in derived dental pulp stem 
cells treated Bio-Oss®.

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 
(2, 3).

In this study the expression levels of specific genes 
were examined by means of real time RT-PCR in DPSCs 
after treatment with Bio-Oss®. 

Gene expression in DPSCs was then compared 
with the gene expression in treated Human Osteoblasts 
(HOb) 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 (4). 

Cell treatment
DPSCs and HOb were seeded with Bio-Oss® (Geistlich, 

Wolhusen, Switzerland) at the concentration of 10 mg/ml. 
Another set of wells containing untreated cells were used as 
control. 

The cells were maintained in a humidified atmosphere of 5% 
CO2 at 37°C. 

Cells were harvested at two time points, 15 and 30 days, for 
RNA extraction.

RNA processing, RT-PCR and statistical analyses were 
conducted as previously described (4).

RESULTS

Cell cultures were phenotipically characterized by 
flow cytometric analyses as previously reported (4).

BIO-OSS® STIMULATES OSTEOBLASTS DIFFERENTIATION
IN DENTAL PULP DERIVED STEM CELLS
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Bio-Oss® an anorganic bovine bone largely employed in maxillary surgery for regeneration procedures is 
identical to human bone from chemical and physical point of view and promotes osteogenesis. In order to get 
more inside how this biomaterial alters osteoblast gene expression to promote bone formation, the mRNA levels 
of bone related genes were compared in human osteoblasts and dental pulp stem cells, using real time RT-PCR. 
The obtained results demonstrated that Bio-Oss® enhance stem cells differentiation and deposition of matrix by 
the activation of osteoblast related genes SP7, FOSL1 and SPP1 and the disappearance of the mesenchymal stem 
cells marker, ENG.
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Engipore® (Finceramica, Faenza, Italy) is a new 
bioactive material with architecture very similar to 
the natural bone obtained using nanotechnologies. 
Engipore® has a porosity rate of 90% offering the 
ideal space for the new bone. Thanks to its porosity, 
Engipore® adsorb physiologic fluids so that cytokines 
and growth factors permeate in full thickness the material 
allowing bone forming cells to colonize and differentiate 
inside. Engipore® is therefore useful in conducing bone 
regeneration in all the situations in which filling bone 
defects is needed.

Mesenchymal stem cells (MSC) are an adherent, 
fibroblast-like cell population found in bone marrow as 
well as blood, muscle dermis and adipose tissue

Adipose tissue is an ideal source of autologous 
stem cells because easily obtainable by lipoaspiration 
and its MSC content is adequate for clinical-grade cell 
manipulation in regenerative medicine (1). 

A homogeneous population emerges in culture under 
conditions supportive of marrow stromal cells (MSC) 
growth. This population, termed Adipose Tissue-Derived 
Stem Cells (ADSCs), after expansion in culture display a 

distinct phenotype based on cell surface protein expression 
and cytokine expression (2).

To investigate the osteogenic differentiation effect 
of Engipore® on adipose derived stem cells (ADSCs), 
the quantitative expression of mRNA of specific genes 
was examined by means of real time RT-PCR. Gene 
expression in ADSCs was then compared with the gene 
expression in Human Osteoblasts (HOb) treated with 
Engipore®, to evaluate the potential effect of this material 
in osteoblasts differentiation.

MATERIALS AND METHODS

Stem isolation, flow cytometric analyses  and primary 
human osteoblasts cell culture were performed as previously 
described (3).

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

trypsinized upon subconfluence and seeded with Engipore® 
(Finceramica, Faenza, Italy) at the concentration of 2 mg/ml. 

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

EFFECT OF ENGIPORE® TREATMENT ON ADIPOSE TISSUE-DERIVED STEM CELLS:
AN VITRO STUDY 
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Engipore® is a new bioactive material obtained using nanotechnologies, with architecture very similar to the 
natural bone. It is largely employed in bone regeneration in orthopedics and maxillofacial surgery because gradually 
resorbed by the osteoclast and replaced by new bone through osteoblastic activity. The molecular mechanism by which 
this material influences the behavior of osteoblast promoting proliferation and bone formation is poorly understood. 
To attempt this question we study the expression level of bone related genes in mesenchymal stem cells derived from 
adipose tissue and treated with Engipore® for 15 and 30 days. Gene expression profile, obtained wit real time RT-PCR, 
demonstrated that Engipore® influences the differentiation of adipose derived stem cells by the activation of osteoblast 
related genes SP7 and ALPL and the disappearance of the mesenchymal stem cells marker, ENG.
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Engipore® (Finceramica, Faenza, Italy) is a new 
bioactive material with architecture very similar to 
the natural bone obtained using nanotechnologies. 
Engipore® has a porosity rate of 90% offering the 
ideal space for the new bone. Thanks to its porosity, 
Engipore® adsorb physiologic fluids so that cytokines 
and growth factors permeate in full thickness the material 
allowing bone forming cells to colonize and differentiate 
inside. Engipore® is therefore useful in conducing bone 
regeneration in all the situations in which filling bone 
defects is needed.

Mesenchymal stem cells (MSC) are an adherent, 
fibroblast-like cell population found in bone marrow as 
well as blood, muscle dermis and adipose tissue

Adipose tissue is an ideal source of autologous 
stem cells because easily obtainable by lipoaspiration 
and its MSC content is adequate for clinical-grade cell 
manipulation in regenerative medicine (1). 

A homogeneous population emerges in culture under 
conditions supportive of marrow stromal cells (MSC) 
growth. This population, termed Adipose Tissue-Derived 
Stem Cells (ADSCs), after expansion in culture display a 

distinct phenotype based on cell surface protein expression 
and cytokine expression (2).

To investigate the osteogenic differentiation effect 
of Engipore® on adipose derived stem cells (ADSCs), 
the quantitative expression of mRNA of specific genes 
was examined by means of real time RT-PCR. Gene 
expression in ADSCs was then compared with the gene 
expression in Human Osteoblasts (HOb) treated with 
Engipore®, to evaluate the potential effect of this material 
in osteoblasts differentiation.

MATERIALS AND METHODS

Stem isolation, flow cytometric analyses  and primary 
human osteoblasts cell culture were performed as previously 
described (3).

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

trypsinized upon subconfluence and seeded with Engipore® 
(Finceramica, Faenza, Italy) at the concentration of 2 mg/ml. 

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

EFFECT OF ENGIPORE® TREATMENT ON ADIPOSE TISSUE-DERIVED STEM CELLS:
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Engipore® is a new bioactive material obtained using nanotechnologies, with architecture very similar to the 
natural bone. It is largely employed in bone regeneration in orthopedics and maxillofacial surgery because gradually 
resorbed by the osteoclast and replaced by new bone through osteoblastic activity. The molecular mechanism by which 
this material influences the behavior of osteoblast promoting proliferation and bone formation is poorly understood. 
To attempt this question we study the expression level of bone related genes in mesenchymal stem cells derived from 
adipose tissue and treated with Engipore® for 15 and 30 days. Gene expression profile, obtained wit real time RT-PCR, 
demonstrated that Engipore® influences the differentiation of adipose derived stem cells by the activation of osteoblast 
related genes SP7 and ALPL and the disappearance of the mesenchymal stem cells marker, ENG.

Key words: Engipore; adipose tissue; stem cells; gene expression; osteoblast differentiation.

Corresponding author: Prof. Francesco Carinci, M.D
Department of D.M.C.C.C.
Section of Maxillofacial Surgery University of Ferrara
Corso Giovecca 203 44100 Ferrara Italy
E-mail: crc@unife.it Web: www.carinci.org
Phone: +39.0532.455874
Fax: +39.0532.455582

Vol. 9, no. 2 (S), 95-100 (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 penalties101

Medpor® (Porex Corporation, Fairburn, Georgia, 
USA) is an alloplastic biomaterial extensively used for 
craniofacial reconstruction since the nineties. 

Medpor® is fixed onto bone, but the mechanism by 
which this biomaterial acts on osteoblasts promoting bone 
formation is incompletely known.

In this study we analyzed the expression levels of 
bone related genes in stem cells isolated from adipose 
tissue and treated with Medpor®, to better understand the 
osteoinductive properties of this biomaterial.

Adipose tissue is the most abundant and accessible 
source of adult stem cells (1) which far exceeds the 
frequency of marrow stromal cells (MSCs) in bone marrow 
(2). These cells have extensive proliferative potential and 
the ability to undergo multilineage differentiation (3). 

Adipose Tissue-Derived Stem Cells (ADSCs) are 
easily isolated by enzymatic digestion of lipoaspirate 
adipose tissue and separated from adipocytes by 
centrifugation (4).

In this study we isolated a stem cell population with 
mesenchymal features from adipose tissue samples of 
patients undergoing for liposuction and cultivated them 
on sheets of Medpor® for 15 and 30 days.

The osteoinductive properties of Medpor® were 

analyzed measuring the quantitative expression of 
specific genes by means of real time RT-PCR firstly in 
ADSCs and then in Human Osteoblasts (HOb), cultivated 
on Medpor® scaffolds for 15 and 30 days.

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 on a sheet of 
Medpor® (Porex Corporation, Fairburn, Georgia, USA) placed 
on the bottom of the wells. 

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

The medium was changed every 3 days. The cells were 
maintained in a humidified atmosphere of 5% CO2 at 37°C. 

Cells were harvested at two time points, 15 and 30 days, 
for RNA extraction. Quantitative real-time reverse-transcriptase 
polymerase chain reaction was performed to measure mRNA 
expression of several osteogenic marker genes.

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

MEDPOR® STIMULATES ADIPOSE TISSUE-DERIVED
STEM CELLS DIFFERENTIATION
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Medpor® is an alloplastic material largely employed for correcting cranial and facial defects. Implants make 
with this biomaterial are flexible, stable, and exhibit rapid soft-tissue growth. To better understand the molecular 
mechanism by which this biomaterial promote bone formation, the expression levels of bone related genes were 
analyzed in human stem cells isolated from adipose tissue and cultivated on Medpor®. Medpor® enhances 
proliferation, differentiation and deposition of matrix in stem cells by the activation of osteoblast related genes 
SP7, COL3A1 and ALPL. 
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The bioactive glass PerioGlas® (PG) (US Biomaterials 
Corp., Alachua, FL) is an alloplastic material used 
for grafting periodontal osseous defects with a well-
demonstrated biocompatibility and osteoconductive 
activity (1-3). 

In a previous study, we carried out a genome wide 
screen of osteoblast-like cell line (MG-63) following 
treatment with PG, using cDNA microarray. PG acts on 
bone formation by determining both osteoconduction 
(as demonstrated by the reduced cell adhesion) and 
ostegenesis (as shown by TGFB-related proteins) (4).

To further investigating the molecular basis of 
osteoinductive properties of PG, the expression of bone 
related genes were analyzed using cultures of derived 
dental pulp stem cells (DPSCs) treated with PG. 

Dental pulp could be considered as an interesting 
and potentially important source of autologous stem/
progenitor cells (5-7).

In order to get more inside how PG can induce 
osteoblast differentiation in mesenchymal stem cells, 

the expression levels of specific bone related genes, 
were examined by means of real time RT-PCR. Gene 
expression in DPSCs was then compared with the gene 
expression in Human Osteoblasts (HOb) treated with 
PG, 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 (8). 

Cell culture
For the assay, DPSCs and HOb upon subconfluence 

were collected and seeded with PerioGla® (US 
Biomaterials Corp., Alachua, FL), at the concentration 
of 0.04 g/ml. Another set of wells containing untreated 
cells were used as control. The medium was changed 
every 3 days. The cells were maintained in a humidified 

OSTEOBLAST DIFFERENTIATION OF DENTAL PULP STEM
CELLS AFTER PERIOGLASS TREATMENT
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PerioGlas® (PG) is a silicate-based synthetic bone augmentation material used to fill periodontal defects, 
thanks its biocompatibility and osteoconductive properties. PG induces osteoblast proliferation and stem cells 
commitment thus it was hypotized that could be used as a template for the formation of bioengineered bone tissue. 
To study how PG can induce osteoblast differentiation in mesenchymal stem cells, the expression levels of bone 
related genes and mesenchymal stem cells marker were compared in normal osteoblasts and dental pulp stem 
cells, using real time RT-PCR. Gene differentially expressed between the two cells type were the transcriptional 
factor SP7, osteopontin (SPP1), collagen type 1α1 (COL1A1), alkaline phosphatase (ALPL) and FOS-like antigen 
1 (FOSL1). The present study demonstrated that PG influences the behavior of stem cells in vitro by enhancing 
proliferation and osteoblast differentiation.
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The interaction between posture and occlusion 
constitute a vast topic and has been a constant source of 
interest to health care professionals. Etiologic hypotheses 
suggesting an interdependence between the tonic postural 
system and the stomatognathic system are based on 
considering the complex relationships between the 
stomatognathic system and the central nervous system 
– CNS -.(1) 

The physiological continuum tying occlusion to 
posture does not appear to be a univocal and linear 
relationship but instead a complex ensemble made up 
of numerous contributing factors. The close relationship 
between the spatial arrangement of the different skeletal 
parts of the body and the continuous adjusting action 
exerted by the CNS on the muscles, through processing 
the information coming from the dental, muscles and 
joints proprioceptors, produces continuous variations of 

the posture of the head, of the position of the jaw and of 
the hyoid bone.(2)

Therefore, head posture could be affected by skeletal(2) 
and dental occlusion.(3) During the mixed dentition, the 
dental occlusion changes and the head posture could 
be affected.(4) In the primary teeth period, the arch 
dimensions seem to be stable,(5) so if there are changes 
in the head and cervical column posture, these might be 
due to other factors besides changes in occlusion, for 
example, the occurrence of oral parafunctions, especially 
bruxism.(6) Bruxism not only affects the masticatory 
muscles, but also all the muscles of the cranio-facial 
complex, shoulders and neck.(7) These structures share 
innervations through the trigemino-cervical complex, 
which is conformed by the upper cervical and trigeminal 
nerves.(7) Also, anatomically, the axes for the eccentric 
movements of the mandible and cervical column 

RELATION BETWEEN INCLINATIONS OF CHEWING SURFACE OF UPPER TEETH RESPECT 
TO THE ORBITAL AXIS, TMJ PAINAND SEVERITY OF IDIOPATHIC SCOLIOSIS:

A RETROSPECTIVE STUDY ON 120 PATIENTS

A. BUSATO1, V. VISMARA 1, L. BERTELE2,
I. ZOLLINO3, A. AVANTAGGIATO3, G. BRUNELLI4, F. CARINCI3

1Private practice, Milan, Italy
2Centro riabilitativo Rigamonti, Merate, Italy

3Department of D.M.C.C.C., Section of Maxillofacial Surgery, University of Ferrara, Ferrara, Italy
4Department of Dentistry and Maxillofacial Surgery, Don Orione Institute, Bergamo Italy

The current study was performed to establish a correlation between inclination of chewing surface of upper 
teeth respect to the orbital axis, TMJ pain and severity of idiopathic scoliosis. The study population was composed 
of 120 patients affected by idiopathic scoliosis and admitted for orthodontic evaluation and treatment between 
January 2008 and December 2009. Several variables were investigated: demographic (age and gender), TMJ 
pain, anatomic (left and right cuspid and molar tooth classes) and functional (inclination of chewing surface 
of upper teeth respect to the orbital axis) variables. TMJ pain was statistically associated to the inclination of 
chewing surface of upper left central incisor and the second upper right pre-molar.  By grouping moderate and 
mild scoliosis, a statistical significant correlation was detected between more severe scoliosis and the inclination 
of chewing surface of several upper teeth (i.e. central and lateral left incisors, right canine and first pre-molar) 
respect to the orbital axis. Patients affected by severe idiopathic scoliosis have a specific pattern of inclination of 
chewing surface of upper teeth respect to the orbital axis. Globally, there is a correlation between inclination of 
chewing surface of upper teeth and TMJ pain.
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Several features of the implant surface such as 
composition, topography, roughness and energy level play 
a relevant role in implant osseointegration (1). Little is 
known about the structural and chemical surface properties 
that may influence biological responses (2). Pure titanium 
and titanium alloys are widely used in orthopedics and 
dental surgery because of their mechanical properties, 
such as chemical stability and biocompatibility (3). In fact, 
titanium is used to manufacture joint prostheses for partial 
and total joint replacement. Moreover, titanium is also 
used to produce plates and screws for the osteosynthesis 
of fractures and for dental implants (4). Surface 
roughness has been demonstrated to have positive effects 
on adsorption molecules, local factor production and 
proliferation and differentiation of cells (5). Conventional 
orthopedic implants are composed of stainless steel, 
cobalt-chromium (CoCr) and titanium alloys (6). Titanium 

is the most commonly used metal for uncemented 
implants because of its excellent biocompatibility, 
ready availability and high strength because of its low 
specific gravity (7). Although good clinical results have 
been shown, traditional porous materials have several 
inherent limitations, such as low volumetric porosity, 
relatively high modulus of elasticity, low frictional 
characteristics. Moreover, it may be available as mere 
coating. In order to overcome these limits, and to improve 
the potentiality of osteointegration and, consequently, the 
stability of prosthetic implants, a multi-planar, exagonal, 
highly porous biomaterial (Trabecular Titanium™) has 
been developed which imitates the cell structure of the 
cancellous bone (Lima Corporate, San Daniele del Friuli, 
Udine). The morphology and dimension of the open 
pores have been developed to induce osseointegration, 
its resistance is higher than the cancellous bone and the 
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Pure titanium and titanium alloys are materials widely used in orthopedics and dental surgery because of 
their mechanical properties, chemical stability and biocompatibility. Although excellent clinical results have 
been shown, traditional porous metals have several inherent limitations (low volumetric porosity, relatively high 
modulus of elasticity and availability as a coating only). With the aim of going over these limits, improving the 
potentiality of osteointegration, a new highly porous titanium biomaterial (Trabecular Titanium™, TT) has been 
developed. Because the molecular events due to TT and able to alter osteoblast activity to promote bone formation 
are poorly understood, expression of osteoblastic related genes in mesenchymal stem cells exposed to TT was 
investigated. The expression levels of bone related genes like RUNX2, SPP1, COL1A1, COL3A1, BGLAP, ALPL, 
and FOSL1) and mesenchymal stem cells marker (CD105) were analyzed, using real time Reverse Transcription-
Polymerase Chain Reaction. TT causes induction of bone related genes osteopontin (SPP1), osteocalcin (BGLAP) 
alkaline phosphatase (ALPL) and indicating the differentiation effect of this biomaterial on mesenchymal stem 
cells. The obtained results can be relevant to better understand the molecular mechanism of bone regeneration and 
as a model for comparing other materials with similar clinical effects.
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