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Craniofacial “skeletal” defects should be ideally 
corrected with autologous bone or cartilage by 
replacement or augmentation. Although autografts are the 
standard procedure for bone grafting, it is sometimes not 
possible to harvest bone and collect an adequate amount 
of bone from other donor sites of the same patient. 
Moreover, autologous bone grafts have the drawback of 
secondary surgery for autograft retrieval, with increased 
operation time and anesthesia, and donor site morbidity. 
On the other hand, biomaterials are good but expensive, 
and may extrude at a later date. So, the use of allograft 
bone provides a reasonable alternative to meet the need 
for graft material (1).

Bone allograft transplantation has been performed in 
humans for more than one hundred years and is being 
used in increasing numbers by orthopedic surgeons also 

for ligament reconstruction, meniscal transplantation, and 
articular surface reconstruction (2).

In Europe, organ centers play an intermediary role 
in the donation of tissue and organs and their allocation 
and transplantation. They take responsibility for donor 
medical/safety screening and organize procurement. 
Allocation of tissues is performed according to rules set 
by committees of renowned experts in the field. Bone 
banking and the clinical use of banked tissue are the most 
common forms of allopreservation and transplantation in 
modern medicine (3, 4).

Many forms of banked bone allograft are available to 
the surgeon. Among the grafts available are fresh-frozen 
bone (FFB), freeze-dried bone (FDB), and demineralized 
fresh dried bone (DFDB) Each one of these grafts carries 
risks and has unique limitations and handling properties. 
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In the last decade, several investigators have reported that autologous and homologous fresh frozen (FFB) and 
cryopreserved homologue bones (CFFB) are effective materials to restore alveolar ridges previous to insert dental 
implants. Here we reported a histological comparative study between FFB and CFFB. Patients were treated with a 
split mouth scheme for sinus lifting and bone grafting with FFB and CFFB. Eleven patients were enrolled, 9 males 
and 2 females, median age 51 years. They were treated at the Department of Maxillofacial Surgery, Civil Hospital, 
Castelfranco Veneto, Italy in the period January 2008 – December 2008. The study was approved by the Local 
Ethical Committee. Histological evaluation was performed on bone specimens at the time of grafting and after 
4, 6, 10 and 18 months. Statistical test demonstrated that no difference exists between FFB and CFFB over time. 
Vital Bone Volume increase during the follow-up demonstrating that both FFB and CFF are good scaffold for bone 
regeneration. In conclusion, iliac crest FFB and CFFB are valuable materials for alveolar ridge augmentation: 
they are cheap, available in programmed amounts, safe and avoid a second operation field. 
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The anatomical 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 because 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).

Although autografts are the standard procedure for 
bone grafting, it is sometimes not possible to collect an 
adequate amount of bone from other donor sites on the 
same patient. Moreover, autologous bone grafts have 
the drawback of a secondary surgery field for autograft 
retrieval, with increased operation time and anesthesia, 
and donor site morbidity. On the other hand, biomaterials 

are good but expensive, and may extrude at a later date. 
So, the use of homologue bone provides a reasonable 
alternative to meet the need for graft material (2). 

Recently our group verified the stability of FFB bone 
grafts over time (2) and the effectiveness of this material 
used for alveolar ridge reconstruction in pre-prosthetic 
surgery (3-6). 

Also cryopreserved homologous bone (CFFB) was 
investigated from a clinical point of view (7). The study 
demonstrated that autologous, FFB and CFB have similar 
clinical outcome in term of implants’ survival and bone 
resorption around fixture neck.

Here, a split mouth study is performed on implants 
immediately inserted in FFB and CFFB used for sinus 
lifting to evaluate the bone implant contact after 6 months 

In the last decade, several investigators have reported that autologous and homologous fresh frozen (FFB) and 
cryopreserved homologue bones (CFFB) are effective materials to restore alveolar ridges previous to insert dental 
implants. Here we reported a histological comparative study on implants inserted in FFB and CFFB to detect the 
osteogenic potential of the two types of grafts. Patients were treated with a split mouth scheme for sinus lift with FFB 
and CFFB bone grafting and immediate implant insertion to evaluate the bone implant contact after 6 months. Three 
patients were enrolled, 2 males and 1 female, median age 52 years. They were treated at the Department of Maxillofacial 
Surgery, Civil Hospital, Castelfranco Veneto, Italy in the period January 2008 – December 2008. The study was 
approved by the Local Ethical Commetee. Histological evaluation was performed on bone speciments containing spiral 
implants (Alpha Bio LTD, Petah-Tikva, Israel) after 6 months.  Statistical test demonstrated that no difference exists 
between dental implants inserted in FFB and CFFB. However, FFB has a higher values of Vital Bone Volume Percentage 
suggesting it has higher potential in bone regeneration. In conclusion, iliac crest FFB and CFFB are valuable materials 
for alveolar ridge augmentation and implant insertion. Spiral implants can be immediately inserted in grafted bone.  
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Osseointegration is widely accepted in clinical 
dentistry as the basis for dental implant success. 
Failure to achieve osseointegration at a high rate can be 
attributed to one or more implant, local anatomic, local 
biologic, systemic or functional factors (1). Moreover, the 
performance and maintenance of osseointegrated dental 
implants in function are dependent upon several factors: 
1) load transmission at the bone-to-implant interface 
(2); 2) the amount and quality of the bone (3); and 3) the 
surface characteristics of the implant (4). 

A major interest in implant design factors is evident 

and clinical efforts to improve implant success have been 
focused on increasing the amount of bone that forms at 
the endosseous implant surface. Implant surface character 
is one implant design factor affecting the rate and extent 
of osseointegration .Following the osseointegration the 
bone tissue is formed around an alloplastic material 
(implant) in an hierarchical mode (following at the best 
the implant macro-micro-nano-structures) satisfying 
the environmental needs (unloading vs. loading) with 
stiffness and adequate strength. Yet to maintain the 
osseointegration bone must be adaptable and repairable. 
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The aim of the present study was to compare the course of osseointegration speculating the bone-to-implant 
contact (BIC) rate, the osteocytes density (OD) and the collagen fiber orientation (CFO) in one implant retrieved 
from mandible and in one retrieved from maxilla. A SLA (Sand-blasted, Large grit, Acid-etched) surface implant of 
3.3 mm x 15 mm was placed in a male 53 years old in the anterior region of the mandible bone (4.1) and an implant 
Dental Implant Line (sand blasted surface) of 3.75 x 16 mm was placed in the anterior region of the maxillary bone 
(2.1) in a female of 50 years old after a bone augmentation procedure. These implants were processed for histology. 
The specimens were analyzed under the confocal scanning laser microscope (CSLM) and brightfield light microscope 
(LM) equipped with circularly polarized light (CPL). The BIC rate of the implant retrieved after 23 months was 76.7± 
4.9 (mean ±SD) while for the implant retrieved after 13 years it was 68.7 ± 3.7. The histomorphometric evaluation 
showed a predominantly woven bone around the 23 months implant, while around the 13 years implant the bone 
was manly lamellar. The transverse CFO (mean ±SD) under the lower flank of the thread near the tread tip was 55.2 
± 4.8 x 104 pixel for the 23 months specimen and 20.4 ± 3.5 x 104 for the 13 years specimen (P<.05). The longitudinal 
CFO (mean ±SD) in the inter-threads region was 65.6 ± 6.5 x 104 pixel for the 23 months specimen and 21.4 ± 3.0 x 
104 for the 13 years specimen (P<.05). In the 23 months specimen much more longitudinal CFO were present in the 
inter-threads area, while under the lower flank of the thread there were much more transverse CFO. In the 13 years 
specimens the difference in transverse and longitudinal CFO appeared to be not statistically significant due to the 
lamellar nature of the peri-implant bone which presents alternating CFO in adjacent bone lamellae. The OD (mean 
±SD) was 205 ± 45 in the specimen after 23 months and 130 ± 34 in the specimen after 13 years (P<.001).  

Key Words: Circularly Polarized Light Microscopy; collagen fiber orientation; bone implant contact rat; implant fracture; 
osseointegration.
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Temporo Mandibular Disorders (TMD) is a generic 
term including clinical problems involving the masticatory 
musculature, the Temporo-Mandibular Joint (TMJ) or 
both. Symptoms include pain in the masticatory muscles, 
in the TMJ, and surrounding associated structures. Patients 
with TMD most frequently present with pain, limitation or 
deviation in the mandibular range of motion, TMJ sounds 
(1, 2). Common associated symptoms include ear pain and 
stuffiness, tinnitus, dizziness, neck pain, and headache. 
The onset may be acute with mild and self limitating 
symptoms. In other patients, a chronic TMD develops, with 
persistent pain and physical, behavioral, psychological 
symptoms similar to patients with chronic pain syndromes 
in other area of the body (3, 4) (i.e. fybromalgia, arthrosis, 
arthritis, chronic headache) that require a coordinated 
interdisciplinary diagnostic and treatment approach. 
Symptoms of TMD occur in approximately 6-12% of 
the adult population. The prevalence among adults in the 
United States of at least one sign of TMD varies from 40 

to 75% and 33% among those with at least one symptom 
(5, 6). TMD are most common in young to middle-age 
adults (20 to 50 years of age ). The epidemiology shows 
a predilection for female, between 18 and 45 years of age 
with a female-to-male ratio ranging from 3:1 to 9:1 (7). The 
reason of it is still unclear. Despite the high prevalence of 
TMD only 5 to 10% require treatment suggesting that in 
up to 40% of patients the symptoms resolve spontaneously 
(8). About 80% of patients with TMD present signs and 
symptoms of joint disease, including disc displacement, 
arthralgia, osteoarthrosis and osteoarthritis. These 
degenerative diseases are characterized by an imbalance 
in the synthesis and degradation of extracellular matrix, 
which are mediated by chondrocytes and fibrochondrocites 
in cartilage and fibrocartilage of the TMJ. This leads to a 
progressive loss of extracellular matrix components of the 
articular cartilage and subchondral bone. TMD are also a 
very important social problem due to the fact that only in 
the United States about 17.800.000 workdays are lost each 
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The relation between disk incoordination and Temporo-Mandibular Joint morphology is incompletely known. 
To address the research purpose, the investigators designed a cohort study on 200 (TMJ). A series of morphological 
parameters of condyle, glenoid fossa and intra-articular space dimensions were investigated and related to disk 
displacement.  Differences exist between normal and pathologic cases as well as between mild and severe disk 
incoordination. The high of condylar head, the distance between condyle from the vault of glenoid fossa as well 
as from the posterior wall of glenoid fossa, the angulation of tuber and the angulation of condylar head (in an 
horizontal plane) are the variables dividing normal from pathologic cases. The distance between condyle from 
vault of glenoid fossa and the angulation of condylar head (in an horizontal plane) are the variables separating 
mild from severe cases. Reported data shown that disk incoordination is related to condyle, glenoid fossa and 
intra-articular space dimensions. The distance between condyle from the upper part of the glenoid fossa and the 
angulation of the condylar head are the strongest variables predicting disk incoordination. Additional studies are 
needed to detect which therapy gives better results in mild and severe subgroups.
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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. During the mixed dentition, the dental 
occlusion changes and the head posture could be affected 
(3). In the primary teeth period, the arch dimensions seem 
to be stable, 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 (4). Bruxism not only 
affects the masticatory muscles, but also all the muscles 
of the cranio-facial complex, shoulders and neck (5). 
These structures share innervations through the trigemino-
cervical complex, which is conformed by the upper cervical 
and trigeminal nerves (5). Also, anatomically, the axes for 
the eccentric movements of the mandible and cervical 
column concur in the occiput. These connections cause 
the jaw position to influence the activity of the cervical 
muscles  and the neck inclination to influence the bilateral 
sternocleidomastoid activity (6).

The diagnosis of bruxism, should be multifactorial 
and include the associated peripherally factors, such as 
the analysis of the dental wear digitally, evaluation of the 
TMD (temporomandibular disorders) and alterations in 
anxiety levels (4).

Due to the clinical impact that a correlation between 
body posture could have on dental occlusion, and the still 
controversial results from the available studies, further 
investigations are warranted to better clarify whether 
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The present study was to establish a correlation between occlusion, Temporomandibular Joint (TMJ) pain 
and 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 symptoms (left and right pain) anatomic (left and right 
cuspid and molar tooth classes, overbite and overjet, anterior and posterior left and right emanel surface lesions, 
anterior and posterior left and right cross-bites) and functional (frontal and left and right lateral guides for 
disclosure, left and right initial, intermediate, final and reciprocal clicks) variables. By matching TMJ pain and 
all the other variables, only occlusal functional variables and most severe scoliosis have a significant correlation 
with TMJ pain. Patients affected by idiopathic scoliosis have a high incidence of malocclusion. Occlusal functional 
variables and degree of scoliosis have a clinical impact on TMJ symptoms. 
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The anatomical 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 because 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). 

Although autografts are the standard procedure for 
bone grafting, it is sometimes not possible to collect an 
adequate amount of bone from other donor sites on the 
same patient (2). Moreover, autologous bone grafts have 
the drawback of a secondary surgery field for autograft 
retrieval, with increased operation time and anesthesia, 
and donor site morbidity. On the other hand, biomaterials 
are good but expensive, and may extrude at a later date 
(3). So, the use of homologue bone provides a reasonable 
alternative to meet the need for graft material (2). 

Bone homograft transplantation has been performed in 
humans for more than one hundred years and is being used 

in increasing numbers by orthopedic surgeons (4, 5). 
Regarding the use of fresh-frozen bone (FFB) in oral 

and maxillo-facial surgery, preliminary reports on a limited 
number of cases are available (6, 7). More recently our 
group verified the stability of FFB bone grafts over time (8) 
and the effectiveness of this material used for alveolar ridge 
reconstruction in pre-prosthetic surgery (9-12). 

Here we reported data obtained by using cryopreserved 
fresh frozen bones (CFFB) for sinus lifting and implant’ 
rehabilitation. The specific aims of this study were to 
enroll a study cohort of subjects who have undergone 
dento-alveolar reconstruction and immediate implant 
placement, estimate the 14 months survival of the fixtures, 
measure changes in crestal bone around implant’ neck, 
and identify factors associated with crestal bone loss.

MATERIALS AND METHODS

Study design/sample
To address the research purpose, the investigators designed a 

CRYOPRESERVED HOMOLOGUE ILIAC CREST GRAFTS USED IN SINUS LIFTING FOR 
IMPLANT REHABILITATION: A CASE SERIES ANALYSIS
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In the last decade, several investigators have reported that autologous and homologous fresh frozen bones 
(FFB) are effective materials to restore alveolar ridges previous to insert dental implants. Here we reported a 
comparative study between implants inserted in cryopreserved fresh frozen bones (CFFB) and native bone to 
evaluate their clinical outcome. Patients were grafted and spiral implants were inserted in the same surgical time. 
Several variables (patient, grafts, anatomic site, implant, prosthetic restoration) were investigated. Implant’ failure 
and peri-implant bone resorption were considered as predictor of clinical outcome.  53 implants were inserted in 
12 patients. Implants were inserted to replace 8 incisors, 4 cuspids, 21 premolars and 20 molars. The mean follow-
up was 14 months. Three out of 53 implants were lost (i.e. survival rate SVR = 94.3%) and no differences were 
detected among the studied variables. Similar result was obtained by analyzing the crestal bone resorption around 
implant’ neck (i.e. success rate).  CFFB and native bone have high and comparable survival and success rate. 
Spiral implants can be successfully inserted in native e grafted bone to perform an oral rehabilitation.
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The anatomical 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 because 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).

Although autografts are the standard procedure for 
bone grafting, it is sometimes not possible to collect an 
adequate amount of bone from other donor sites on the 
same patient (2). Moreover, autologous bone grafts have 
the drawback of a secondary surgery field for autograft 
retrieval, with increased operation time and anesthesia, 
and donor site morbidity. On the other hand, biomaterials 
are good but expensive, and may extrude at a later date 
(3). So, the use of homologue bone provides a reasonable 
alternative to meet the need for graft material (2).

Bone homograft transplantation has been performed in 
humans for more than one hundred years and is being used 
in increasing numbers by orthopedic surgeons (4, 5). 

Regarding the use of fresh-frozen bone (FFB) in 
oral and maxillo-facial surgery, preliminary reports on a 
limited number of cases are available (6, 7). More recently 
our group verified the stability of FFB bone grafts over 
time (8) and the effectiveness of this material used for 
alveolar ridge reconstruction in pre-prosthetic surgery 
(9-12).

Here we reported data obtained by using FFB for 
sinus lifting and implant’ rehabilitation. The specific aims 
of this study were to enroll a study cohort of subjects 
who have undergone dento-alveolar reconstruction and 
immediate implant placement, estimate the 14 months 
survival of the fixtures, measure changes in crestal bone 
around implant’ neck, and identify factors associated with 
crestal bone loss.

MATERIALS AND METHODS

A) Study design/sample
To address the research purpose, the investigators designed a 

retrospective cohort study. The study population was composed 

IMPLANTS INSERTED IN MAXILLARY SINUS GRAFTED WITH FRESH FROZEN 
HOMOLOGUE ILIAC BONE: A RETROSPECTIVE STUDY
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In the last decade, several investigators have reported that autologous and homologous fresh frozen bones (FFB) 
are effective materials to restore alveolar ridges previous to insert dental implants. Here we reported a comparative 
study between spiral implants inserted in FFB and native bone to evaluate their clinical outcome. Patients were 
grafted and spiral implants were inserted in the same surgical time. Several variables (patient, grafts, anatomic 
site, implant, prosthetic restoration) were investigated. Implant’ failure and peri-implant bone resorption were 
considered as predictor of clinical outcome.  51 implants were inserted in 12 patients. Implants were inserted to 
replace 8 incisors, 4 cuspids, 18 premolars and 21 molars. The mean follow-up was 14 months. No implant was 
lost. Peri-implant bone resorption (i.e. success rate) was used as predictor of clinical outcome but Kaplan Meier 
algorithm demonstrates that no studied variable has a statistical significant impact on clinical outcome. FFB and 
native bone have high and comparable survival and success rate. Spiral implants can be successfully inserted in 
native e grafted bone to perform an oral rehabilitation.
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Decompressive craniectomy is a commonly used 
procedure in the treatment of severe craniocerebral 
injuries. It is often necessary to repair skull defect 
following acute phase of craniocerebral injuries in an 
attempt not only to meet cosmetic needs and provide 
mechanical protection but also to meliorate local blood 
flow and metabolism of the brain tissues and facilitate 
neurofunctional recovery (1).

 The cranial defect resulting from decompressive 
craniectomy is one of the indications for cranioplasty. It is 
believed that the cranioplasty should be performed 3 to 6 
months after the craniectomy, and if the patient has a risk 
of infection, this procedure should be delayed at least 6 
months after the first operation (2). 

An enormous range of materials have been applied to the 
repair of cranial defects, and neurosurgeons have witnessed 
the remarkable evolution in these kinds of surgeries (3). To 
be ideal for cranioplasty, the material must be viable (i.e., 
capable of growth and resistant to infection), radiolucent, 
thermally nonconductive (with an expansion coefficient 

identical to that of the surrounding cranium), not-ionizing 
and not-corrosive, stable, inert, aesthetically pleasing, 
protective (with biomechanical properties equal to those of 
the cranium), malleable and easily contoured, inexpensive, 
readily available, and can be sterilized (4). 

Autologous bone grafts have traditionally been 
accepted and used as an ideal material since it does not 
cause any immune response. However, it is quite difficult 
to collect enough bone for large cranial defects and there 
is donor-site morbidity (5). 

Allografts including cartilage and cadaver skull have 
also been used but are less favored than autografts or bone 
substitutes (6, 7).

Metals such as tantalum and titanium have been 
favored by neurosurgeons due to their biocompatibility 
and strength. However, they need to be prepared and are 
prone to shatter (8).

Another commonly implanted material is 
hydroxyapatite having better biocompatibility and good 
osteoconductivity. It is easily handled but it is too brittle 

CUSTOM-MADE CRANIAL VALUT RECONSTRUCTION: A RETROSPECTIVE STUDY
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None of several materials used to reconstruct skull defects is fully satisfactory, due to biological and physical 
properties. In large defects or in defects with more complex geometries, the preoperative prefabrication of a custom 
polymethylmethacrylate (PMMA) implant based on a three dimensional model could be the best choice. From 
January 2007 to December 2010 PMMA custom made cranioplasty have been implanted in 44 patients (22M/22F; 
age range 17-82) at the Neurosurgery Unit of the Arcispedale S. Anna of the University Hospital of Ferrara, Italy. 
The causes of primary operation were 25 (56.8%) cerebral hemorrhages, 15 (34.1%) traumas, 3 (6.8%) tumors 
and 1 (2.3%) infection, respectively. Hypertension was a co-morbidity factor in 13 (29.5%) patients. Cranial vault 
reconstruction was performed after a mean period of 9 months. The variables analyzed were causes of craniotomy 
(hemorrhages, traumas, tumors and infections), co-morbidity factor (i.e. hypertension), sites (1 frontal, 8 fronto-
temporal, 32 fronto-temporo-parietal, 2 temporo-parietal and 1 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 good aesthetic result. In two cases the reconstruction was removed in the follow-up period: one case of infected 
reconstruction and case of mobility of the prosthesis. PMMA custom-made devices from processing of CT images 
can be used for produce cranial prostheses which have a low rate of infection and mobility.

Key Words: Skull defect; polymethylmethacrylate; custom made; cranioplasty; decompressive craniectomy.
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Temporo Mandibular Disorders (TMD) is a 
generic term including clinical problems involving the 
masticatory musculature, the Temporo-Mandibular Joint 
(TMJ) or both. Symptoms include pain in the masticatory 
muscles, in the TMJ, and surrounding associated 
structures. Patients with TMD most frequently present 
with pain, limitation or deviation in the mandibular 
range of motion, TMJ sounds (1, 2). Common associated 
symptoms include ear pain and stuffiness, tinnitus, 
dizziness, neck pain, and headache. The onset may be 
acute with mild and self limitating symptoms. In other 
patients, a chronic TMD develops, with persistent pain 
and physical, behavioral, psychological symptoms similar 
to patients with chronic pain syndromes in other area of 
the body (3) (i.e. fybromalgia, arthrosis, arthritis, chronic 
headache) that require a coordinated interdisciplinary 
diagnostic and treatment approach. Symptoms of TMD 
occur in approximately 6-12% of the adult population. 
The prevalence among adults in the United States of at 
least one sign of TMD varies from 40 to 75% and 33% 
among those with at least one symptom (4). TMD are 

most common in young to middle-age adults (20 to 50 
years of age ). The epidemiology shows a predilection for 
female, between 18 and 45 years of age with a female-to-
male ratio ranging from 3:1 to 9:1 (5). The reason of it is 
still unclear. Despite the high prevalence of TMD only 5 
to 10% require treatment suggesting that in up to 40% of 
patients the symptoms resolve spontaneously (6). About 
80% of patients with TMD present signs and symptoms 
of joint disease, including disc displacement, arthralgia, 
osteoarthrosis and osteoarthritis. These degenerative 
diseases are characterized by an imbalance in the 
synthesis and degradation of extracellular matrix, which 
are mediated by chondrocytes and fibrochondrocites in 
cartilage and fibrocartilage of the TMJ. This leads to a 
progressive loss of extracellular matrix components of the 
articular cartilage and subchondral bone. TMD are also a 
very important social problem due to the fact that only in 
the United States about 17.800.000 workdays are lost each 
year for every 100.000 full-time working adults (7).

Because of no general agreement is reached on 
treatment protocols, a series of 35 patients affected by 

TEMPORO-MANDIBULAR JOINT DISORDERS TREATMENT:
REVIEW OF A CASE SERIES AND EVALUATION
OF CLINICAL FACTORS ACTING ON OUTCOME
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Temporo-Mandibular Disorders (TMD) is a constellation of diseases characterized by pain of TMJ or its 
surrounding tissues, functional limitation of the mandible, or clicking the TMJ during motion. TMD etiology and 
pathogenesis are not completely understood and therefore a precise diagnoses and management is difficult. There 
is a wide range of medical or/and surgical treatment options. The majority of TMD can be greatly advantaged 
by the treatment with gnathologic and physiokinesic techniques. Because of no general agreement is reached on 
treatment protocols, data from 35 patients with TMD are reported. Our data demonstrated that oral appliance and 
physiotherapy are associated with a better clinical outcome. However, both oral appliance and physiotherapy are 
not strong enough to determine the effectiveness of the clinical outcome by themselves. Surgery must be reserved 
only to severe cases when conservative methods failed.
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Various bone grafting materials have been used as 
alternatives or supplements to autogenous bone. Many 
synthetic and allograft materials are available at present. 
Among the resorbable ceramics, have gained much 
attention tricalcium phosphate (TCP) for its  usefulness 
as bone substitutes and scaffolds in tissue engineering 
(1). The pure phase of TCP has good biodegradability 
and osteoconductivity (2), and it is used successfully in 
hand surgery, osteology, maxillofacial and implantology 
surgery, where it has demonstrated its capacity to form 
bone on reabsorption by the organism (3). 

Because few reports analyze the genetic effects of 
TCP on stem cells, the expression of genes related to the 
osteoblast differentiation were analyzed using cultures of 
Adipose Derived Stem Cell (ADSC) cultivated on TCP 
scaffolds. 

Adipose tissue is the most abundant and accessible 

source of adult stem cells (4), as the frequency of stem 
cells within adipose tissue range from 1:100 to 1:1500 
cells, which far exceeds the frequency of marrow stromal 
cells (MSCs) in bone marrow (5).

Growing evidence suggests that these cells may retain 
multilineage potential and are capable of giving rise to 
cell lineages other than those of the resident tissue (6). 

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 under local anesthesia with 
minimal discomfort for the patient, and its MSC content 
is adequate for clinical-grade cell manipulation in 
regenerative medicine.

Current methods for isolating ADSCs from adipose 
tissue vary slightly among investigators but generally 
rely on a collagenase digestion followed by centrifugal 

TRICALCIUM PHOSPHATE STIMULATES ADIPOSE TISSUE-DERIVED 
STEM CELLS TOWARDS OSTEOBLASTS DIFFERENTIATION
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Tricalcium Phosphate (TCP) is used successfully as bone substitutes and scaffolds for tissue engineering 
and implantology to its capacity to enhance bone formation in vivo. To study how TCP can induce osteoblast 
differentiation and proliferation in mesenchymal stem cells, the expression levels of bone related genes were 
measured in adipose derived stem cells (ADSCs) and normal osteoblast (NO) cultivated on TCP scaffolds after 
15 and 30 days of treatment using real time Reverse Transcription-Polymerase Chain Reaction. Significantly, 
differentially expressed genes among ADSCs and NO were RUNX, COL1A1, ALPL and SPP1 in the first 15 days 
of treatment and SP7, FOSL1, RUNX2, COL3A1 COL1A1, SPP1 and ALPL after 30 days. The present study 
demonstrated that TCP influences the behavior of ADSCs in vitro by enhancing proliferation, differentiation and 
deposition of matrix.
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Prosthetic rehabilitation of the edentulous jaw using 
endosseous implants to restore oral function is often a difficult 
surgical and prosthetic challenge because of the minimal 
amount of residual bone quality and quantity support and the 
progressive nature of the resorptive process (1). 

Vastly different surgical techniques have been advocated 
for osseous reconstruction of severely atrophic jaws. 
Materials which were previously used for grafting include 
autogenous bone, allogenic bone and alloplastic materials 
(2).Autogenous bone grafting is the “gold standard” in 
materials since it is the most predictable and successful bone 
available. It can be harvested in multiple forms (particles, 
strips and blocks) and is available from the calvaria, the 
iliac crest and the mandible. It has no adverse antigenicity 
because it originates from the patient, and it is extremely 
reliable (3). However, it has the drawback of requiring 
secondary surgery for autograft retrieval, with increased 
operation time, anesthesia and donor site morbidity (4). 
Consequently, other materials have been studied to avoid 
the above mentioned side-effects. Among them are banked 
allografts (1). Bone allograft transplantation has been 
performed in humans for more than one hundred years 
and is also being used increasingly by orthopedic surgeons 

for ligament reconstruction, meniscal transplantation and 
articular surface reconstruction (5).

Many forms of banked bone allograft are available to 
the surgeon. Among the grafts available are fresh-frozen 
bone (FFB), freeze-dried bone (FDB), and demineralized 
fresh dried bone (DFDB). Each one of these grafts carries 
risks and has unique limitations and handling properties. 
In order to use these materials appropriately, the surgeon 
must be familiar with the properties of each and must 
feel confident that the bone bank providing the graft is 
supplying a safe and sterile graft (1). 

Since there are few reports available regarding 
the clinical outcome of grafts used for alveolar ridge 
reconstruction we planned a retrospective cohort study to 
evaluate the factors influencing the outcome of implants 
inserted into native and grafted bone. Five surgeons 
working in different centers were involved and multiple 
dental implant systems were used for placement.

MATERIALS AND METHODS

A) Graft materials
The FFB was obtained from the Veneto Tissue Bank in 

COMPARISON BETWEEN IMPLANTS INSERTED INTO 
NATIVE AND GRAFTED BONE: A RETROSPECTIVE 

COHORT STUDY ON 2,131 IMPLANTS
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In the last decade, several studies have been performed to evaluate the clinical outcome of implants inserted into 
grafted maxillae. A retrospective cohort study on 2,131 implants was planned to verify the impact on the clinical 
outcome. A total of 2,131 fixtures were inserted into native and grafted bones. Multiple implant systems were used. 
Five surgeons were enrolled. Kaplan Meyer and Cox analyses were used to detect those variables associated with 
the clinical outcome. Thirty one implants were lost (survival = 98.55%). Among the studied variables, only jaw and 
implant length were statistically associated with different implant survival rates. Of the remaining 2,100 implants, 
304 had a peri-implant bone resorption rate that was higher than the cut-off value (success = 85.5%). The mean 
follow-up was 33 months. Implant site, type, length and bone type were associated to success. Bone grafts do not 
increase the number of lost implants in comparison with those inserted into native bone although higher bone 
resorption around the implant neck must be expected.

Key words: iliac crest, graft, calvaria, transplant, implant, jaw
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amount of residual bone quality and quantity support and the 
progressive nature of the resorptive process (1). 

Vastly different surgical techniques have been advocated 
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Materials which were previously used for grafting include 
autogenous bone, allogenic bone and alloplastic materials 
(2).Autogenous bone grafting is the “gold standard” in 
materials since it is the most predictable and successful bone 
available. It can be harvested in multiple forms (particles, 
strips and blocks) and is available from the calvaria, the 
iliac crest and the mandible. It has no adverse antigenicity 
because it originates from the patient, and it is extremely 
reliable (3). However, it has the drawback of requiring 
secondary surgery for autograft retrieval, with increased 
operation time, anesthesia and donor site morbidity (4). 
Consequently, other materials have been studied to avoid 
the above mentioned side-effects. Among them are banked 
allografts (1). Bone allograft transplantation has been 
performed in humans for more than one hundred years 
and is also being used increasingly by orthopedic surgeons 

for ligament reconstruction, meniscal transplantation and 
articular surface reconstruction (5).

Many forms of banked bone allograft are available to 
the surgeon. Among the grafts available are fresh-frozen 
bone (FFB), freeze-dried bone (FDB), and demineralized 
fresh dried bone (DFDB). Each one of these grafts carries 
risks and has unique limitations and handling properties. 
In order to use these materials appropriately, the surgeon 
must be familiar with the properties of each and must 
feel confident that the bone bank providing the graft is 
supplying a safe and sterile graft (1). 

Since there are few reports available regarding 
the clinical outcome of grafts used for alveolar ridge 
reconstruction we planned a retrospective cohort study to 
evaluate the factors influencing the outcome of implants 
inserted into native and grafted bone. Five surgeons 
working in different centers were involved and multiple 
dental implant systems were used for placement.

MATERIALS AND METHODS

A) Graft materials
The FFB was obtained from the Veneto Tissue Bank in 

COMPARISON BETWEEN IMPLANTS INSERTED INTO 
NATIVE AND GRAFTED BONE: A RETROSPECTIVE 

COHORT STUDY ON 2,131 IMPLANTS

S. FANALI1, I. ZOLLINO2, A. AVANTAGGIATO2, G. BRUNELLI2, B. DE ROSSI2 and F. CARINCI2

1Department of Oral Science, Nano and Biotechnology, University “G. D’Annunzio”, Chieti, Italy
2Department of D.M.C.C.C., Section of Maxillofacial Surgery, University of Ferrara, Ferrara, Italy

In the last decade, several studies have been performed to evaluate the clinical outcome of implants inserted into 
grafted maxillae. A retrospective cohort study on 2,131 implants was planned to verify the impact on the clinical 
outcome. A total of 2,131 fixtures were inserted into native and grafted bones. Multiple implant systems were used. 
Five surgeons were enrolled. Kaplan Meyer and Cox analyses were used to detect those variables associated with 
the clinical outcome. Thirty one implants were lost (survival = 98.55%). Among the studied variables, only jaw and 
implant length were statistically associated with different implant survival rates. Of the remaining 2,100 implants, 
304 had a peri-implant bone resorption rate that was higher than the cut-off value (success = 85.5%). The mean 
follow-up was 33 months. Implant site, type, length and bone type were associated to success. Bone grafts do not 
increase the number of lost implants in comparison with those inserted into native bone although higher bone 
resorption around the implant neck must be expected.
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Over the last years several studies have been 
conducted with a view to compare the various types of 
implant-abutment connections and finally determine the 
best biomechanical features.

In the implantology field, failures tend to be blamed on 
wrong surgical procedures but this is not always the case, 
as mechanical collapse in the implant-abutment interface 
may just as easily occur and doom the whole implant to 
failure.

During the clinical use of the electro-welded 
implantology with the bi-phase implants these mechanical 
problems assume a huge importance for many reasons; 
for didactic purpose, we will pass through every single 
feature that limits the bi-phase/solder combination:

1) Firm implant-abutment connection. This is the very 
first issue: firmness. Indeed, the main advantage of an 
electro-welded bar is in its firmness. By applying the bar 
to monolithic implants we obtain one whole monolithic 

structure;
2) Parallelism. It is impossibile to insert perfectly 

parallel implants even for the most trained implantologist 
without use of parallelometer, neither would it be advisible. 
It is well-known that a slight mutual disparallelism 
improves implant stability as eccentric stress vectors are 
deflected and dropped into the base polygon. A disparallel 
join is only allowed by the taper shape, which guarantees 
stability in the connection and eliminates loosening risk, 
as the through screw does not participate in the static 
system. This consideration contributes in restricting the 
choice range;

3) A critical point concerns the fact that industry has 
not yet complied with a regular use of electric solders. A 
good solder is only achieved by use of a good bar support. 
In comparison with full abutments, through-screw 
abutments suffer for their thin titanium paries to such an 
extent that in case of application of forces slightly over the 

OPTIMIZATION OF IMPLANT-ABUTMENT CONNECTION
IN ELECTRO-WELDED IMPLANTOLOGY:

STUDY AND MECHANICAL CHARACTERIZATION
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The aim of this study is to compare in vitro the mechanical resistance of 7 different implant-abutment 
connections and determine which of them has the best mechanical performances (both statically and when 
subjected to dynamic loads) and which of them can guarantee the best level of tenacity during the clinical use of 
the intraoral electro-welded implantology with the bi-phase implants. All the implants were machined by Falappa 
Medical Devices – Rome. Two types of tests have been performed: static tests and fatigue tests. The static tests 
were performed on four specimens for each typology of connection, the fatigue tests on three specimens for each 
typology of connection. Configuration followed ISO 14801 standard.. The static tests were performed until rupture 
while the fatigue tests were performed applying a 108-1080 N load until either break was detected or 5 Mcycles 
were reached. Results showed that good static behavior does not involve automatically that the connection has 
also good long-term performances. Statistically significant differences were noted among the configurations: in 
particular internal connectors showed better results in comparison to external ones and among internal connectors 
the hexagonal one turned out to be the best one even if almost all the connectors had sufficient resistance to 
withstand normal masticatory loads.

Key words: abutment design; yield point; fatigue failure; mechanical complications; maximum load;
one-pice abutment; two-piece abutment.
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The treatment of choice for edentulousness, which 
cannot be adequately compensated for by a denture 
which causes considerable oral dysfunction, is a bridge 
construction on osseointegrated titanium fixtures. In 
those cases, where the quantity or quality of the alveolar 
ridge does not provide enough bone tissue for implant 
anchorage, jaw bone restoration is required (1).

In an attempt to evaluate the best material and method 
for bone reconstruction, clinical studies on various 
grafting procedures were performed and some are on 
homologue Fresh Frozen Bone (i.e. FFB) (2). Although 
autografts are the standard procedure for bone grafting, it 
is sometimes not possible to collect an adequate amount 
of bone from other donor sites on the same patient (2). 
Moreover, autologous bone grafts have the drawback of 
requiring secondary surgery for autograft retrieval, with 
increased operation time and anesthesia, and donor site 
morbidity. On the other hand, biomaterials are good but 
expensive, and may extrude at a later date (3). So, the 

use of homologue bone provides a reasonable alternative 
to meet the need for graft material (4). Many forms of 
banked bone homograft are available to the surgeon. 
Among the grafts available are fresh-frozen bone (FFB), 
freeze-dried bone (FDB), and demineralized fresh dried 
bone (DFDB). Each one of these grafts carries risks and 
has unique limitations and handling properties (5).

After jaw restoration, the planning of dental implant 
position and its transfer to the operation site represents 
another of the most important factors for the long-term 
success of implant supported prosthetic and epithetic 
restorations (6). It is now possible to pre-surgically 
determine with a high degree of accuracy the implant 
position and inclination based on the final prosthetic 
outcome using 3D visuals (7). The use of radiographic 
images is necessary to evaluate the surgical site underneath 
the soft tissue and Computed Tomography (CT) images 
provide an accurate 3D picture of the surgical field (8). 

Cone beam computed tomography (CBCT) greatly 

RECONSTRUCTION OF SEVERELY ATROPHIC JAWS USING HOMOGRAFTS: BONE 
DENSITY EVALUATION OVER TIME
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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 homologue bone provides a reasonable alternative. Here bone density of native and grafted bone was evaluated 
over time by using Computed Tomography (CT) output and a specific computer program. Five patients were 
grafted with Fresh Frozen Bone (i.e. FFB) and 41 implants were inserted in the same operation. Pearson’s chi-
square test was used to investigate difference in bone density (i.e. BD) between native and grafted immediately over 
time. BD of both native bone and FFB located far away from implants do not change over time. Native bone has 
about a double BD than FFB. Peri-implants FFB BD is growing over time: it became about 3⁄4 of native BD after 
12 months follow-up (and after 8 months of loading).CT scan represents a valuable and accurate pre-operative 
method to obtain information about bone quality and quantity (i.e. volume of available bone).
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In the human embryonic development the umbilical 
cord comes from trofoblast, the embryo part that will 
not originate differentiated tissues but is committed to 
organize the trophic system for the developing embryo. 
At the end of pregnancy the human cord is build up by two 
main tissue: the cord blood and the stromal fraction: the 
second is a high vascularized mucous connective tissue, 
called Wharton gelly.

The easy collecting procedure of the cord stroma and 
the plasticity of the cells isolated makes it a suitable source 
for the collection of human mesenchymal cells. Although 
it is possible to isolate multipotent mesenchymal stem 
cells from cord blood too (1), mainly with hematopiesis 
supportive function (2), the Wharton Gelly is the most 
important source for this cytotype in the human cord 
(3). The approach for their collection follows two main 
approach: isolating the cells surrounding the umbilical 
veins, called HUVECs, (Human Vascular Endothelial 
Cells) or culturing the stromal cells under appropriate 

conditions as for bone marrow-derived mesenchymal 
cells (4). 

Despite the demonstration that CD117+ stromal cells 
were able to differentiate into neurons and glia (5) or 
can be used for cardiovascular tissue engineering (6, 
7), mesenchymal tissue engineering seems to be the 
most promiseful field (8). At the present moment, the 
bone needing for clinical therapies is increasing and 
identification of an alternative human cellular resource, 
easy to collect and able to produce a well-differentiated 
extracellular bone matrix, acts in this way. In the future, 
the bone marrow, today the gold cave for stromal cells 
collection, can hardly answer to all the clinical needs and 
the umbilical cord stroma looks very promiseful (9).

In this paper we demonstrate that the cord stroma 
mesenchymal progenitors are easy to commit into 
osteogenic lineages after exposition to conditionated 
medium of Runx2+/OC+ positive cells, obtained from the 
differentiation of human dental pulp stem cells. Dental 

HUMAN CORD STROMA CELLS AFTER CO-CULTURE WITH HUMAN DENTAL PULP CELLS 
UNDERGO TO OSTEOGENIC DIFFERENTIATION THROUGH A BMP 2-MEDIATED PATHWAY
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In the human embryonic development, the umbilical cord comes from trofoblast, the embryo part that will not 
originate differentiated tissues but is committed to organize the trophic system for the developing embryo. The 
easy collecting procedure of the cord stroma and the plasticity of the cells isolated make it a suitable source for the 
collection of human mesenchymal cells. At the present moment, the bone needing for clinical therapies is increasing 
and identification of an alternative human cellular resource, easy to collect and able to produce a well-differentiated 
extracellular bone matrix, acts in this way. In this paper we demonstrate that the cord stroma mesenchymal 
progenitors are easy to commit into osteogenic lineages after exposition to conditionated medium of Runx2+/OC+ 
positive cells, obtained from the differentiation of human dental pulp stem cell, cells that are bone committed cells 
and can be used to study the bone regeneration mechanisms. The chance to obtain the osteogenic differentiation 
and the production of a well-differentiated bone matrix just culturing the cells with the conditionated medium of 
OC+/RUNX2+ cells is very important in the perspective of clinical application of these MSC. 
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Orthognathic surgery is the surgical correction of 
skeletal anomalies or malformations involving the 
mandible or the maxilla. These malformations and 
anomalies can cause chewing and eating difficulties, 
abnormal speech patterns, early loss of teeth, and 
disfigurement and dysfunction of the temporomandibular 
joint. They may be present at birth, or they may become 
evident as the patient grows and develops. Also traumatic 
events in the developing facial skeleton can displace the 
normal elements and they can disturb normal subsequent 
growth (1).

Indications for orthognathic surgery include facial 
dysmorphism with and without functional implications, 
for restoring the facial form and or for functional 
occlusion. Airway and speech are other indications when 

considering the functional need for orthognathic surgery. 
Therefore, restoration of the normal anatomic relationship 
between the maxilla and mandible relative to the cranial 
base reestablishes the functional components of the facial 
skeleton (2).

Current methods of orthognathic surgical planning 
involve clinical evaluation, photographs, skeletal 
evaluation with standardized radiographs, dental 
evaluation, freehand surgical simulation based on 
cephalometric tracing and then transferred to study model 
surgery, and computerized prediction software (3, 4).

Clinical assessment should be directed specifically at 
evaluating the relative position and size of each of the facial 
skeletal elements, the degree of zygomatic projection, and 
the maxillary and mandibular positions in space relative 

EFFECTIVENESS OF SURGICAL AND ORTHODONTIC TREATMENT IN ORTHOGANTIC 
SURGERY: A RETROSPECTIVE STUDY
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Orthognathic surgery is the surgical correction of skeletal anomalies or malformations involving the mandible 
or the maxilla. Therefore, an accurate objective prediction analysis of the final treatment outcome has become an 
important part of the consultation for any patient seeking orthognathic surgery. In the present study a case series 
of patients planned on tracing of cephalometric radiographs is reported in order to assess the effectiveness of 
planning and treatment and pertinent literature discussed. The study population was composed of 44 patients (28 
females and 16 males, median age 28 years) affected by class II and III skeletal malocclusion or long face. Patients 
were evaluated by means of 4 teleradiograpies: one at the admission, one before surgery, one after surgery and one 
at the end the follow-up. Slavicek cephalometric analysis was performed. A logistic analysis was performed in order 
to dected those variables associated to the clinical outcome. Among the skeletal variables, the mandibular trend 
is the only variable that has an impact on clinical outcome. None of the teeth variables has statistical significance.  
Orthognathic surgery involving mobilization, repositioning, and fixation of the maxilla and mandible. The jaw is 
corrected to improve functional difficulties in the musculoskeletal system involving the mouth, including difficulties 
with mastication and pronunciation, and to treat facial appearance due to abnormal growth. It not only results 
in functional and cosmetic recovery, but the improved appearance also benefits the patient psychologically and 
socially. Our data demonstrated that patients planned on tracing of cephalometric radiographs have good clinical 
outcome. However, mandibular correction is the most difficult challenge to be perfectly corrected.
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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 
sterile conditions, digested with appropriate enzymes, and 
then the resulting cell suspensions are seeded in culture 
dishes containing a special medium supplemented with 
necessary additives and incubated. Finally, the resulting 
colonies are subcultured before confluence and the cells 
are stimulated to differentiate. The second method for 
isolating dental pulp stem cells is the explant outgrowth 
method (8) in which the extruded pulp tissues are cut, 
anchored via microcarriers onto a suitable substrate, 
and directly incubated in culture dishes containing the 

SINUS LIFT AUGMENTATION USING PULP STEM CELLS:
A CASE REPORT AND HISTOLOGICAL EVALUATION

A. GRAZIANO1, R. D’AQUINO1, G. BRUNELLI2, S. FANALI3, F. CARINCI1

1Department of D.M.C.C.C., Section of Maxillofacial Surgery, University of Ferrara, Ferrara, Italy
2Don Orione Hospital, Bergamo, Italy

3Department of Oral Science, Nano and Biotechnology, University “G. D’Annunzio”, Chieti, Italy

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 using dental pulp stem cell is an alternative that open a new era in this field. One 
patient undergoes to sinus lift elevation by means pulp stem cells gentle poured onto collagen sponge. Histological 
sampling was performed after 6 months. Results clearly demonstrated new bone formation after dental pulp 
stem cells grafting after sinus lift. This report demonstrated that stem cells derived from dental pulp poured onto 
collagen sponge is a useful method for bone regeneration in atrophic maxilla.
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The positive effects of Pulsed Electromagnetic Fields 
(PEMFs) on fracture healing are well known and PEMFs 
are commonly used in the clinical practice since over 
30 years. PEMFs are used to treat several pathologies 
in which enhancement of bone healing is needed such 
as non union, delayed union, osteotomies, avascular 
necrosis of the femoral head, bone grafts and spinal fusion 
(1). PEMFs are also demonstrated to be effective in the 
relief of he postoperative pain and to favor the recovery 
in patients who have undergone arthroscopic surgery and 
arthroscopic anterior cruciate ligament reconstruction 
due to their chondro-protective and anti-inflammatory 
effects (2). Although the therapeutic properties of 
PEMFs are well known, the sequence of events by 
which electromagnetic stimulation can lead its desirable 
effects on bone healing and cartilage are not completely 
understood. PEMFs are known to modify some important 
physiological parameters of cells cultured in vitro such as 

proliferation, transduction, transcription, synthesis and 
secretion of growth factors (3). PEMF are able to induce 
cell proliferation in mitogen stimulated lymphocytes and 
to improve IL-2 receptor expression and IL-2 utilization 
in lymphocytes from aged donors, which are characterized 
by defective production and utilization of this growth 
factor (4). PEMF exposure induces cell proliferation in 
human osteoblasts and chondrocytes cultured in vitro (5). 
Moreover, normal human osteoblasts require minimal 
exposure times to PEMF in order to increase their cell 
proliferation, like the time needed to stimulate bone 
formation in vivo. Electromagnetic fields determine 
signal transduction by means of intracellular release of 
Ca2+ leading to an increase in cytosolic Ca2+ and an 
increase in activated cytoskeletal calmodulin (6). PEMFs 
induce a dose-dependent increase in bone and cartilage 
differentiation and the up-regulation of mRNA expression 
of extracellular matrix molecules, proteoglycan, and 
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Pulsed Electromagnetic Fields (PEMFs) are commonly used in the clinical practice to treat several pathologies 
like osteotomies, avascular necrosis of the femoral head and bone grafts. The sequences of events by which 
electromagnetic stimulation can lead its effects on bone healing are not completely understood.  In order to get 
more information on the mechanism of action of PEMFs, we asked whether a) PEMFs are able to induce changes 
in the production of growth factors in human osteoblasts and in human mesenchymal stem cells b) the production 
of growth factors induced by PEMFs vary at different time points (12 and 24 hrs) c) PEMFs induce a different 
production of growth factors in cells at different stages of differentiation like human Mesenchymal Stem cells 
and human osteoblasts.  Twenty seven genes out of the 84 studied were significantly over and down expressed and 
fourteen of those genes up or down regulated are related to bone formation or inflammation.  Our data demonstrate 
that PEMFs exert their effects by activating or suppressing a large number of growth factors simultaneously with 
different functions and that this variation of expression varies depending on time and depending on the different 
stage of differentiation of the cell.
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Brown tumor is a uni or multi-focal bone lesion, which 
represents the terminal stage of the hyperparathyroidism-
dependent bone pathology (1-3).

These bone lesions are classic skeletal manifestations 
of hyperparathyroidism usually seen in severe forms with 
subperiosteal bone resorption.

This pathological condition shows a bone catabolism 
enhancement, due to increased level of PTH (4).

Brown tumor is a localized form of fibrous-
cystic osteitis associated with primary or secondary 
hyperparathyroidism. Hyperfunction of the thyroid 
gland, or hyperthyroidism, is characterized by excessive 
amounts of thyroid hormones T3 (tiiodothyronine) and T4 
(thyroxine) or by increased levels of thyroid-stimulation 
hormones (TSH) (5).

Hyperparathyroidism is classified in primary and 
secondary one.

Primary hyperparathyroidism usually results from a 
benign tumor (adenoma) of one of the four parathyroid 
gland, which have hyperplastic parathyroid gland 
that secrete excess PTH, serum calcium and alkaline 
phosphatase.

The combination of hypercalcemia and elevated 
serum level of PTH is diagnostic of primary 
hyperparathyroidism.

Secondary hyperparathyroidism is a condition that 
results when the parathyroid glands are stimulated to 
procedure increased amounts of parathyroid hormone to 

correct abnormally low serum calcium levels. Chronic 
renal disease and osteomalacia are the most common 
condition in which the hypocalciemic state is a feature 
(5).

The bone lesion secondary to a hyperparathyroidism 
comprise two types of cystic lesions: true bone cysts and 
“Brown tumors”.

Despite the fact that secondary hyperparathyroidism 
occurs in vitamin D deficiency rickets, no cases of rickets 
with brown tumor have so far been described.

The two lesions have the same radiologic appearance, 
but bone cysts remain indefinitely after successful surgery, 
whereas brown tumors resolve and re-mineralized. The 
subperiosteal resorption and bony demineralization are 
reversible (1).

In other cases, there is a complete absence of clinical 
symptoms and diagnosis may be totally coincidental 
during the radiological examinations.

Brown tumor is a lesion that often shows an area of 
exaggerated bone resorption. Symptoms are caused by 
the considerable dimensions of the brown tumor and its 
localization: in the jawbones it may present sometimes 
painful, hard and clearly palpable swellings; if large, 
the tumor may deform the appearance of the bone 
segments affected or alter the function of the masticatory 
apparatus. 

Because of the increased longevity of patients with 
chronic renal failure, it is now more commonly observed 

MANDIBLE BROWN TUMOR CAUSED BY PRIMARY HYPERPARATHYROIDISM
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Brown tumor is a uni or multi-focal bone lesion, which represents the terminal stage of the hyperparathyroidism-
dependent bone pathology. It often appears as an expansive osteolytic lesion of the bone, commonly in the mandible, ribs, 
pelvis and femur. A 56 year-old male patient presented with an asymptomatic unilocular radiolucent lesion of the right 
mandible without teeth. The lesion had a diameter of about 3 cm, had sharply delimited margins and was surrounded 
by an osteosclerotic rim. Under local anesthesia, the lesion was extracted surgically. The microscopic diagnosis was 
brown tumor of the mandible. The following report describes a patient with secondary hyperparathyroidism who 
developed a brown tumor of the mandible, discuss the differential diagnosis, and review the literature.
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The interest toward the relationship between occlusion 
and body posture has been increasing over the last years 
(1-10). Many authors supported such a relationship on 
the basis of anatomical and neuromuscular connections 
between the cervical-cranium-mandibular system and 
the rest of the body (2-5, 7). The connection role of the 
hyoid bone has been extensively assessed (11). About the 
neuro-functional correlations, the interactions between 
the descending nucleus of trigeminal nerve and the 
spinal tract have been attested (6, 8, 12, 13). Moreover, 
evidences exist to support the role of the visual, vestibular 
and somatosensorial inputs, integrated in a complex 
regulation system, in the maintenance of the posture 
of the whole body. Some authors have suggested the 
opportunity to improve the postural arrangement of the 
body by operating on the stomatognathic system, through 
the mandibular repositioning. This possibility has been 
widely evaluated in the sport medicine, but the conclusions 
are discordant (14-18). The current study was performed 
to evaluate the effect of the mandibular repositioning on 
the sport performance in the rugby players, after posture-
stabilometric screening. 

MATERIALS AND METHODS

Twenty male rugby players (25 years on the average), 
athletes of the Unione Rugby Capitolina (Unione Rugby 
Capitolina S. p. A., Roma), were included, faculty, in this study. 
Inclusionary criteria were: 1) good healthy condition; 2) no 
history of vertigo due to pathologies of CNS (Central Nervous 
System); 3) no previous orthodontic or gnatologic treatment; 
4) asymptomatic for stress conditions; 5) asymptomatic for 
vestibular pathologies; 6) symptomatic for Temporomandibular 
Disorders (TMD). Each subject put his signature in an informed 
consent. 

The posture-stabilometric evaluation was performed by a 10 
Hz sampling frequency vertical force platform (Lizard; Lemax 
s.r.l., Como, Italy) and elaborated by specific software (Lizard 
v 3.0; Lemax s.r.l., Como, Italy). The platform, that provides 
a static evaluation of the posture, allows evaluating: 1) the 
position of the centre of mass; 2) the distribution of the weight 
on the area of the feet; 3) the position of the centre of mass of 
each half-body. 4) the bar torsion angle. 

The subjects involved in the study were asked to avoid 
physical stress, alcohol, coffee and exiting substances during 24 
hours before testing. The same expert operator made all records 
in a quiet room.

POSTURE-STABILOMETRIC VALUATION IN RUGBY PLAYERS 
AFTER MANDIBULAR REPOSITIONING
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The aim of the present study was to investigate the effect of the mandibular repositioning on the sport 
performance of rugby players, after posture-stabilometric screening. Twenty healthy rugby players (25 years on the 
average), with Temporomandibular Disorders (TMD), were included in the study. Posture–stabilometric valuation 
was performed with a combination of different visual conditions (eyes open/closed) and mandibular positions (Rest 
Position (RP) /Maximum Intercuspidation /mandibular repositioning with a wax non centric, centric and with 
an increase of the vertical dimension). Twelve players, which improved their posture-stabilometric arrangement 
after mandibular repositioning, were treated with Positioner, and underwent strength and speed testing before 
(T0) and after (T1) the use of the Positioner. For all tests there was a statistically significant improvement of the 
performance (P<0.05). The mandibular repositioning can produce an increase of the levels of strength, postural 
stability, resistance to fatigue, and a reduction of the muscular trauma.
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Human posture is the resulting of the position and 
orientation of body and limbs in order to maintain 
equilibrium against the force of gravity.

Postural adjustments, consisting of slight swaying 
movements, comprehend visual, vestibular and 
somatosensorial inputs integrated by a complex regulation 
system (1).

Many studies have underlined that respiration, head 
and neck position, mood and in a particular anxiety, can 
influence body posture (2, 3).

Dentistry literature, yet, reports many observations 
respect the influence of body and head posture on the 
mandibular rest position, on the range of its movements 
and on the final intercuspidal position (4). The masticatory 
muscles activity seems to be correlated with the trunk 
and neck ones, in fact, alterations of muscular body 
equilibrium can influence mandibular position (5, 6) and 
facial morphology.

Human body can compensate postural alterations, 
in healthy subjects better than in patients with occlusal 

dysfunctions (5).
Recent studies evidence a potential role of dental 

occlusion(7-10) and trigeminal afferences in the 
determination of postural control, as the afferences from 
the periodontal system, from the masticatory muscles and 
from the Temporo-mandibular Joint (TMJ) converge in 
the trigeminal nuclei. Recent neuroanatomical studies 
has evidenced a projection of the trigeminal neurons 
to the vestibular nuclei(11) and trigeminocerebellar 
links, although the functions of these remain to be 
defined (12). However, they are of interest since these 
anatomical areas are involved in body posture (12). 
Moreover, several studies seem to indicate that different 
mandibular positions induce variations in body posture 
(10, 13, 14). Other studies suggest that dental occlusion 
may influence head posture (15), spine curvatures (e.g., 
scoliosis and lordosis) (8, 16, 17) and even leg length 
(18). According to these findings, previous investigations 
using posturography described correlations between 
body posture and dental occlusion (10), postural sways 

POSTUROSTABILOMETRIC EVALUATION OF PLANTAR VARIATIONS
 IN PATIENTS WITH TEMPORO-MANDIBULAR DYSFUNCTION: 

A CASE-CONTROL STUDY

M. D’ATTILIO1, D. RODOLFINO1, B. SINJARI1, S. CAPUTI1,
R. GERXHANI1, A. SCARANO1, F. FESTA1, S. FANALI1, F. CARINCI2
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The aim of this experimental study was to find out if temporo-mandibular dysfunctions (TMD) can influence 
two of the parameters defining body posture, intersolar distance and plantar lay. Test group (TG) was made of 
52 subjects (14 males and 38 females aging from 12 to 64 years, average 34.25 ± 12.96. ) all affected by temporo-
mandibular dysfunctions. Control Group (CG) was made of 52 subjects (21 males and 31 females aging from 16 
to 56 years average 34.19 ± 13.40 ) completely negative for temporo-mandibular or occlusal dysfunctions. The 
posturo-stabilometric measurements were made using a stabilometric platform and the following conditions were 
investigated: mandibular rest position (rest) and intercuspidal position (icp) with both eyes open/closed. For both 
conditions the following parameters were recorded: sway area, sway velocity, sway length, sway velocity variation, 
weight distribution, right foot angle, left foot angle, the sum of feet angles, bar torsion angle and intersolar 
distance. The results of our study show that there is a detectable difference between Test and Control group in 
intercuspal position. 

Key words:  posture, DTM, posture-stabilometric recordings

Corresponding author: Prof. Francesco Carinci, M.D
Department of D.M.C.C.C. Section 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. 1 (S), 111-115 (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 penalties117

The sinus lift procedure was introduced in the early 
1980s to overcome anatomical limitation and gain 
adequate vertical bone height in atrophic areas of the 
posterior maxilla prior to the placement of dental implants 
(1).

A common problem facing dentists is the rehabilitation 
of oral function in patients with edentulous atrophic 
posterior jaws. A common clinical problem encountered 
in the rehabilitation of edentulous posterior maxilla is 
the presence of large pneumatisated maxillary sinuses 
preventing the placement of implants due to the lack of 
sufficient bone volume. To overcome this problem various 
sinus lifting techniques have been proposed ranging 
from using autogenous bone grafts (particulated or in 
blocks) or combinations of various types of allografts or 
biomaterials (1). Sinus lift techniques are among of the 
most commonly performed augmentation procedure and 
are considered very reliable particularly when autogenous 
bone is used (2-5). The original technique was described 
during the late seventies (5). A lateral window is opened 
into the maxillary sinus, the sinus membrane is carefully 
lifted up, and autogenous bone or bone substitutes are 

placed into the sinus, and are allowed to heal for about 
6 months or more before placing the implants. This 
technique, with some minor modifications, is still widely 
used nowadays. 

Though the sinus lift procedure is relatively safe, there 
are some potential problems related to this procedure 
(2, 3). The most prevalent intraoperative complication 
is perforation of sinus membrane. Perforation of sinus 
membrane may cause loss of graft materials and early 
failure of dental implant, as well as disruption of normal 
sinus physiologic function (4). Various techniques and 
materials have been proposed for the management of 
perforation of sinus membrane (5, 6).

The aim of this randomized controlled clinical trial 
was to compare the efficacy of two different techniques 
for sinus membranes elevation using nasal suction 
technique and ultrasonic surgery approach vs. elevation 
after osteotomy prepared using a round oral surgery bur.

MATERIALS AND METHODS

A preoperative computer tomography scan was used to 

MAXILLARY SINUS MEMBRANE PERFORATION FROM NASAL 
SUCTION TECHNIQUE AND ULTRASONIC APPROACH

 vs. CONVENTIONAL ROTATIVE INSTRUMENTS

A. SCARANO1, C. MANCINO1, G. MURMURA1, S. FRISONE1, S. FANALI1, F. CARINCI2
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To compare the efficacy of two different techniques for sinus membrane elevation for maxillary lining lifted 
using a lateral window approach: nasal suction technique and ultrasonic surgery approach vs. traditional 
approach. Twelve partially edentulous patients having bilaterally 1 to 5 mm of residual bone height and at least 5 
mm bone width below the maxillary sinuses as measured on Computed Tomography (CT) scans were randomized 
to receive two 2-stage sinus lift procedures using the lateral window approach. In one side the sinus lining the 
membrane was elevation with nasal suction technique and ultrasonic surgery approach whereas the contralateral 
side the membrane was elevation after osteotomy prepared using a round oral surgery bur. No patient dropped 
out. In the group 1 (control), a four small peroration of membrane (< 5 mm) was observed. In the group 2 (test) no 
perforation of membranes was observed. A statistically significant difference was present between the incidence 
of sinus membrane perforation in group I vs. II (control vs. test) p-value = 0.08. In conclusion the sinus lift with 
ultrasonic surgery and nasal suction technique is useful to prevent a perforation of sinus membrane.
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Oral cavity cancers are among the most common 
cancer, with estimated worldwide annual age-standardized 
incidence of 3.8/100,000 and mortality of 1.9/100,000 (1). 
The vast majority of these cancers are oral squamous cell 
carcinoma (OSCC). Recognized risk factors for OSCC, 
such as tobacco and alcohol consumption, are suspected 
to promote tumor progression by increasing the DNA 
damage rate (2). 

OSCCs generally exhibit poor prognosis. The 
occurrence of metastasis, that are the main cause of death, 
significantly correlates with clinical stage, localization 
of the primary tumor, degree of deep infiltration and cell 
differentiation. However, prognosis of primary OSCC is 
difficult to predict basing on histopathological parameters 
alone. Reliable molecular markers with a predictive value 
could represent important tools for clinicians who intend 
to plan personalized treatments for OSCC patients.

The identification of tumor progression markers 
- useful to improve diagnoses, plane treatment and 
implement prognosis - represents a major goal of scientific 
community. In spite of the intense research effort, no 
striking results for OSCC have been obtained till now. 
Large scale approaches helped to dissect frequent genetic 

changes involved in tumor development and progression, 
such as chromosome aberration or variations in gene 
expression profiles.

Recently, a new class of molecules able to modulate 
gene expression levels was considered appealing 
biomarkers of tumor progression (3). MicroRNAs 
(miRNAs), small (18-22 nt) non-coding RNAs, cleaved 
from 60- to 110-nt hairpin precursors, are able to trigger 
degradation of specific mRNAs (4, 5). MiRNAs are 
involved in various biological processes, including cell 
proliferation and cell death during development, stress 
resistance and metabolism (6) and because of their 
extraordinary tissue-specificity have been proposed as a 
tool to diagnosing and classifying primary cancers and 
their metastases (7, 8). Our research group has recently 
investigated miRNA expression profile of OSCC by 
oligonucleotide microarray hybridization (9). A number 
of aberrant expressed miRNAs potentially implicated in 
OSCC origin and progression were identified. The subject 
of the present investigation was the mir-146a, a member 
of a small group of miRNA that was found useful in 
discriminating OSCC with lymphnode metastasis. Indeed 
mir-146a was found significantly underexpressed among 

EVALUATION OF A MIR-146A POLYMORPHISM IN ORAL SQUAMOUS
CELL CARCINOMA ORIGIN AND PROGRESSION
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Recent evidence indicates that microRNAs affect cell growth, differentiation, apoptosis, and play a role 
in tumorigenesis. Large scale screening suggested that mir-146a was related to oral squamous cell carcinoma 
development and progression. The common polymorphism rs2910164, able to modulate mir-146a expression 
appeared related to the onset of different cancers, including carcinoma. A sample set of 360 oral squamous 
cell carcinoma was genotyped to test association between rs2910164 and cancer occurrence as well as cancer 
progression. No significant levels of association with any allele or genotype was found, however a slight increase 
of the variant allele was observed in stage II tumors. Further studies could help to understand if rs2910164 may 
considered a risk factor for oral carcinoma. 
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Large bone defects still represent a major problem in 
orthopedics and maxillofacial surgery. Several researches 
have been involved in the identification of factors that 
could help in the regeneration of lost tissue (1). One 
avenue of research has been the identification of the 
specific cell-binding domain of type I collagen (2). Type I 
collagen represents approximatively one third of the body 
proteins. Collagen, moreover, is a major determinant of 
the architecture and tensile strength of the tissues, and it 
modulates cell proliferation, migration, differentiation, and 
specific gene expression (3). P-15 (Ceramed, Lakewood, 
CO) is an analog of the cell-binding domain of collagen 
(3). P-15 competes for cell surface sites for attachment of 
collagen and, when immobilized on surfaces, it promotes 
adhesion of cells (4). P-15 has been shown to facilitate 
physiological processes in a way similar to collagen, 

to facilitate the exchange of mechanical signals, and 
to promote cell differentiation (5, 6). Like other bone 
augmentation materials, P-15 associated with anorganic-
derived bone matrix (ABM), has been shown to be helpful 
in the treatment of periodontal defects, and sinus-lifting 
procedures (7, 8)

Because few reports analyze the effects of P-15 on 
stem cells (9)  and none focus on the genetic effects, the 
expression of genes related to the osteoblast differentiation 
were analyzed using cultures of dental pulp stem cells 
(DPSCs)  treated with P-15. 

Stem cells are a promising tool for tissue repair (10), 
thanks to their extensive proliferation, differentiation 
plasticity and their multipotent activity.

Dental pulp is a niche housing neural-crest-derived 
stem cells easily accessible with a limited morbidity 

PEPTIDE-15 STIMULATES PULP STEM CELLS TOWARDS
OSTEOBLASTS DIFFERENTIATION
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Peptide-15 (P-15) is a bone augmentation material analog to the cell binding domain of collagen. P-15 competes 
for cell surface sites for attachment of collagen and, when immobilized on surfaces, it promotes adhesion of cells 
and facilitates physiological process like binding, migration and differentiation of cells. To study how P15 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 Dental Pulp Stem Cells (DPSCs) and Normal Osteoblast (NO), after 15 and 30 days of treatment. 
Significantly, differentially expressed genes among DPSCs and NO were SP7, ENG, RUNX2, COL3A1, COL1A1, 
ALPL and SPP1 in the first 15 days of treatment and ENG, RUNX2, COL31A, COL1A1, SPP1 and ALPL after 
30 days. The present study demonstrated that P15 influences the behavior of DPSCs in vitro by enhancing 
proliferation, differentiation and deposition of matrix.
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Autoimmune subepidermal blistering disorders are a 
large family of skin/mucous diseases including, among 
others, mucous membrane pemphigoid (MMP) (previous 
named cicatricial pemphigoid) (1). In vivo linear deposition 
of immune deposits (immunoglobulins, complement or 
both) along the basement membrane zone (BMZ) was 
the common feature that characterize pemphigoid (2). 
However, while bullous pemphigoid (BP) generally affect 
the skin and have only minor oral involvement, MMP 
mainly involves the mucous membranes, most frequently 

the oral and ocular mucosa (3).
Among the classical cadherins, E- (epithelial) and 

P- (placental) cadherins are involved in the selective 
adhesion of epidermal cells. E-cadherin is expressed 
on the cell surfaces of all epidermal layers, whereas P-
cadherin is expressed only on the surfaces of the basal and 
most immediate suprabasal cells of the epidermis (4-6).

To the best of our knowledge, the expression of E- 
and P-cadherin in MMP lesions has not previously been 
reported. Thus, to gain insight into the role of cadherins 

RECIPROCAL ALTERED EXPRESSION OF E-CADHERIN AND P-CADHERIN IN MUCOUS 
MEMBRANE PEMPHIGOID  
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G. PANNONE1, L. LO MUZIO1,3

1Department of Surgery, University of Foggia, Foggia, Italy
2Department of Specialistic Clinic and Odontostomatological Sciences,

Polythecnic University of Marche, Ancona, Italy
3Department of Oral Sciences, Sector of Oral Medicine “V. Margiotta”, University of Palermo,

Palermo, Italy
4Department of D.M.C.C.C., Section of  Maxillofacial and Plastic Surgery, University of Ferrara, Ferrara, Italy

5Institute of Pathology, Polytechnic University of Marche, Ancona, Italy
6Clinic of Dermatology, Polytechnic University of Marche, Ancona, Italiy

E- and P- cadherins are involved in the selective adhesion of epidermal cells. To gain insight into the role of 
cadherins on the acantholysis of keratinocytes and further investigate the pathogenesis of Mucous Membrane 
Pemphigoid, we examined the expression of P-cadherin and E-cadherin, in normal human oral mucosa, lesional and 
peri-lesional mucosa in MMP. Twenty-nine samples from paraffin-embedded specimens of MMP were used for the 
study. Five specimens of healthy oral mucosa were evaluated as control group. To evaluate the E- and P-Cadherin 
expression, a mean percentage of positive cells was determined from the percentage of positive cells derived from 
the analysis of 100 cells in ten random areas at x400 magnification. It was observed that E-cadherin was weakly 
and discontinuously expressed on the epithelial layers of pemphigoid mucosa, while it was intensively expressed 
on all keratinocytes in normal human skin. In contrast, P-cadherin was strongly expressed throughout the entire 
epidermal layer in MMP samples, although its expression is restricted to the basal cell layer in normal human skin. 
Statistical analyses showed that the percentage of E-cadherin positive cells in the epithelium of pemphigoid cases 
was significantly decreased compared with that in normal human mucosa. There was a significant increase in the 
percentage of P-cadherin positive cells in the epithelial layers of MMP compared with normal human mucosa. 
The present study showed that there is downregulation of E-cadherin expression and upregulation of P-cadherin 
expression in MMP mucosa, which may be involved in the pathogenesis of MMP.
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Intercellular adhesiveness is mediated by a family of 
glyco-proteins named cadherins (1), which are composed 
of an extra-cellular domain, involved in Ca++-dependent 
homophilic binding to adjacent cells, a trans-membrane 
domain, and an intra-cellular domain which binds to 
proteins called catenins (2). Binding of cadherins to α-
catenin, a protein homologous to vinculin which binds to 
actin, and, hence, the formation of the zonula adherens, 
is mediated by β- or γ-catenin, which act as adaptators 
between cadherins and α-catenin. Therefore, these 

catenins play a crucial role in cadherin function and were 
recently shown to be involved in other functions such as 
signaling and activation of transcription factors and cell 
motility (3). Moreover, in the Wnt/β-catenin pathway the 
stabilization and reduced degradation of β-catenin lead to 
control expression of genes that regulate a diverse array 
of biological processes. Wnt are cysteine-rich secreted 
glycoproteins, identified in organisms ranging from hydra 
to humans (4), that through the interaction with their 
ligands can activate several different receptor-mediated 

EXPRESSION OF β-CATENIN AND γ-CATENIN IN MAXILLARY BONE REGENERATION
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β- and γ-catenin are components of catenin family involved in cadherin adhesion function. Recently it has been 
shown that this family is involved in other functions such as signaling and activation of transcription factors. The 
final goal of this study was to evaluate the role of β- and γ-catenin in bone cell physiology and bone regeneration. 
Formalin-fixed-paraffin embedded specimens of 15 human bone specimens after sinus lift were collected and 
examined by immunohistochemstry using primary antibodies against β- and γ-catenin. Staining intensity and 
cellular localization were evaluated. β and γ-catenin showed a very high level of expression in human bone 
tissues. In particular catenins were expressed in cells with morphological findings of osteoblasts in the areas of 
new bone formation at the junction between mineralized and unmineralized tissue, between osteoid matrix and 
bone. Osteoclasts showed also positivity for catenins. Osteocytes, cells located in lacunae of mature mineralized 
bone with function of bone vitality maintenance, showed no expression for catenins. Specimens characterized 
by high amount of catenins in osteoblasts at 1° month showed high grade of bone maturation at 3° month. Data 
demonstrated an overall involvement of catenins in human bone tissues and in particular during bone regeneration 
process. The presence of staining for β- and γ-catenin particularly in osteoblasts demonstrates a significant role of 
catenins in functions, other than in cadherin interaction, such as signaling and activation of transcription factors 
during differentiation of bone tissues. 
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The presence of inflammatory cells in the peri-tumoral 
microenvironment is a common feature of many cancers, 
yet there remains significant controversy regarding its 
role with respect to tumor development, progression and 
spreading. 

Peri-tumoral inflammation has been traditionally 
considered to represent a defense mechanism against 
cancer progression and invasion (1). Indeed the absence 
of tumor-associated lympocytes has been reported to 
represent a negative prognostic factor in a number of 

PERI-TUMORAL INFLAMMATORY CELL INFILTRATION IN OSCC: 
A RELIABLE MARKER OF LOCAL RECURRENCE AND PROGNOSIS?

AN INVESTIGATION USING ARTIFICIAL NEURAL NETWORKS
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The presence of inflammatory reaction in peri-tumoural connective tissue is generally considered as a defense 
mechanism against cancer, but inflammation tissue in malignant transformation and early steps of oncogenesis has 
been recently proven to play a supporting and aggravating role in some carcinomas. Aims of this retrospective study 
were to evaluate in OSCCs the independent association of peri-tumoral inflammatory infiltrate (PTI) with local 
recurrence (LR) or survival outcome, and to verify whether PTI can be considered a marker of prognosis. Data from 
211 cases of OSCC, only surgically treated between 1990 and 2000, were collected and retrospectively analyzed for 
PTI and the event LR (5 yrs follow-up at least) by means of univariate-multivariate and neural networks analyses. 
Patients (mean age 65.3 ± 12.4 yrs, M/F = 2.98) showed presence of PTI in 68.2% (144/211): (+) in 27.0%, (++) in 
25.6%, (+++) 15.6%; PTI was found reduced in 24.7% of cases and absent in 7.1%. In overall PTI+ve group (n=144), 
66 were TNM Stage I, 33 Stage II, 45 Stage III, none Stage IV. LR (mean 6 ± 4 months) was present in 87/211 (41.2%) 
patients, of which 43/144 (29.8%) in OSCCs with PTI [23 (+), 13 (++) and  7 (+++)] vs. 44/67 (65.7%) in OSCC with 
PTI -/+ or PTI–ve ones. By univariate analysis, PTI+ve cases showed a significant lower risk to have LR (p<0.0001; 
OR= 0.2297; CI= 0.1277:0.4134) vs PTI -/+ or –ve ones, especially among cases with higher PTI value (+++) (OR= 
0.1718; CI= 0.0749:0.3939). Multivariate analyses (Logit model and neural networks) confirmed the same datum: 
presence of PTI was an independent predictive variable accounting for a better tumoural outcome without LR (Logit 
and neural networks values: OR’ 0.226; CI= 0.113:0.454; ROC Area = 0.66, respectively). In terms of prognostic 
significance, elevated PTI was found to have an independent association with the poorest overall survival rate (P 
= 0.056). Our findings strongly suggest the importance to investigate routinely PTI in OSCCs, as useful marker of 
tumoral behavior and prognosis, and warrant further studies on its specific cellular nature. 
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Oral Squamous Cell Carcinoma (OSCC) is the most 
common cancer of the oral cavity and it is the 6th most 
common malignancy with more than 275,000 new cases 
and 127,000 deaths worldwide in 2002 (1). Despite 
oral cavity is a readily accessible region for visual 
examination and cancer risk factors are well-known, a 
significant amount of OSCCs are still diagnosed late 
(Stage III or IV), reducing the 5-year survival rate and 
worsening morbidity and mortality related to the disease 

(2). Furthermore, OSCC is believed to arise from Oral 
Potentially Malignant Disorders (OPMDs) in the 50 % 
of cases, coming from hyperplasia, mild, moderate, and 
severe dysplasia to carcinoma in situ, and finally invasive 
OSCC from stages I to IV (3). 

Conventional Oral Examination (COE) using 
incandescent white light (WL) is still the most widely 
used approach for OSCC and OPMD diagnosis and 
follow-up. The criteria used in COE for suspicion of an 
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Direct visualization of the oral tissue autofluorescence has been recently reviewed in several studies as a possible 
adjunctive tool for early recognition and diagnosis of potentially malignant and malignant oral disorders. The aims 
of this study were to assess: a) the value of a simple handheld device for tissue auto-fluorescence visualization of 
potentially malignant oral lesions; and b) the sensitivity, specificity and diagnostic accuracy of tested device, using 
histological examination as the gold standard. 175 consecutive patients, with at least one clinical oral lesion, were 
enrolled in the study. Clinical conventional inspections were performed for each patient by two blind operators. 
Then, oral biopsy and histological examination were performed. Pathologist was blind with respect to the 
autofluorescence results. The 175 histological assessments revealed no dysplasia, mild dysplasia, moderate/severe 
dysplasia and OSCC, in the 67.4%, 8.6%, 8%, 16% of cases, respectively. Oral lesions diagnosed as OSCC were 
found as positive under fluorescent light in the 96.4% of cases. Statistically significant correlation was observed 
between oral dysplastic lesions and the loss of tissue fluorescence (p-value=0.001). Low sensitivity values (60% 
and 71%) were recorded about the ability of the device in differentiating mild dysplasia vs. lack of dysplasia and 
moderate/severe dysplasia vs absence of dysplasia, respectively. The device tested in our study was found to not 
replace the histopathology procedure. However, we assessed its usefulness for oral tissue examination, especially 
within an oral medicine secondary care facility, before performing a biopsy and in monitoring oral lesions. 
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Five percent of all tumors occur in the head and neck 
region and approximately half of those occur specifically 
in the oral cavity. Among these malignancies, the most 
frequently encountered is undoubtedly the Oral Squamous 
Cell Carcinoma (OSCC) accounting for more than 90% of 
cases (1) . Its prevalence increases with age and with abuse 
of risk factors such as alcohol and tobacco (1). Oral cancer 
shows well-established multi-phasic and multi-factorial 
dynamics. It is well known that the multi-step model of 
oral carcinogenesis requires the step-wise transition from 
pre-malignant conditions to the tumor phenotype (2). A 
variety of genomic alterations accumulates and potentiates 
this transition gradually promoting the progression from 
normal mucosa, to dysplasia, until to carcinoma in situ 

and advanced cancer (2). 
Despite great financial and scientific efforts, the 

percentage of long-term survival in patients with OSCC 
is still low, especially when a definitive surgery is not 
applicable, because low efficacy of anticancer drugs. 
Thus, a better understanding of the molecular profile 
of oral carcinogenetic processes should facilitate the 
development of more efficient targeted therapies (3).

The steroid hormones play an important role in 
expression of genes involved in a wide variety of 
biological and neoplastic processes. In particular, the role 
of the Estrogen Receptor (ER) and estrogen-regulated 
protein in various normal and pathological tissues (such as 
breast cancer) has been widely studied (4) and hormonal 
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Sexual hormones play an important role in expression of genes involved in a wide variety of biological and 
neoplastic processes. The information on Estrogen Receptors (ER) expression in non-target tissues is very few 
and, in particular, the studies in head and neck tumors are still controversial. Recent studies analyzed the role of 
Tamoxifen (TAM) on Oral Squamous Cell Carcinoma (OSCC) lines in relation to the presence/absence of ER. The 
purpose of the present study was to evaluate the expression of sexual hormones receptors mRNAs, in particular 
Estrogen Receptor alpha (ERα) and Androgen Receptor (AR) mRNA in OSCC tissues. The study group comprised 
20 samples of OSCC, harvested from 20 otherwise healthy subjects (14 males and 6 females, mean age 58.2y, 
range 38-74). The control group was formed by 20 samples of normal mucosa harvested around the margins of 
the specimens (at least 1 cm from the lesion margins). Estrogens Receptor alpha (Era) and Androgen Receptor 
(AR) mRNA expressions were analyzed by RT-PCR carried out on total RNAs extracted from both cancerous 
and healthy tissues. Obtained data were evaluated by Shapiro-Walk normality test and compared by Student’s 
t test. Results with p<0.05 were considered statistically significant.  AR transcripts were less expressed in OSCC 
specimens than in healthy tissues, while levels of ERα transcripts significantly increased in tumor samples. These 
preliminary data show different expression patterns of AR and ERα mRNAs in malignant tissues of oral mucosa 
and could suggest an involvement of these sexual hormones in oral cancer. 
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