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Behavioural and patient-centred factors
D001
Impact of the periodontal condition on the Oral
Health Related Quality of Life (OHRQoL) of adults.
Results from a National Epidemiological Survey
W. Papaioannou, E. Mamai-Homata, C.J. Oulis

Athens/Greece

Aim: Determine the effect of the dental and periodontal condi-
tion on the quality of life (QoL) of subjects examined as part of
a National Epidemiological Survey of Oral Health (2013), in a
highly representative sample of the Greek population.

Material and Methods: Calibrated examiners examined 1210
adults aged 35–44 and 1175 seniors aged 65–74 in 11 counties
throughout Greece. Demographic and clinical data were col-
lected. QoL was determined using the OHIP-14 questionnaire.
Data was analysed using STATA. Single-factor and multi-facto-
rial models were created to determine the correlations between
demographic/socio-economic, clinical and OHIP factors. Finally
multi-factorial analysis was performed.

Results: The adults responded with a mean additive OHIP
score of 8.4 while the seniors had 9.7. For both groups the
functional domain was the most significant, contributing to the
total with 5.5 and 6.4, respectively. Missing teeth (mean number
4), CPI index and loss of attachment had a significant impact
for adults, while for seniors missing teeth (mean of 18) and a
loss of attachment 6–8 mm were the significant factors. OHIP
differences were small considering the greater dental problems
the seniors presented. Socio-economic gradients were found to
be significant only for the adults 35–44.

Conclusion: The presence of oral disease had a dramatic effect
on adults’ OHRQoL. Seniors’ QoL was affected by the final
effect of disease, i.e. the loss of teeth. This underscores the need
to focus on preventing and controlling oral disease in order to
benefit patients’ QoL throughout life.

D002
Portuguese Dental Hygienists self-reported WRMSDs
symptoms: a pilot study
M.F. Duarte1, F. Serranheira2

1Lisbon/Portugal, 2Lisboa/Portugal

Aim: Work-related musculoskeletal disorders (WRMSDs) are
among the most prevalent work-related diseases in dental
hygienists (DH). We conducted a national study to analyse the
DH frequency of symptoms, looking for associations with their
daily working tasks.

Material and Methods: A questionnaire was sent to 415 DH,
via “survey monkey” web page getting a response rate of 61.2%
(n = 254).

Results: Most WRMSD symptoms referred by this group were
on the neck (52%), wrist/hand (47.8%), dorsal (45.2%), lumbar
(44.5%) and shoulder (44.9%). The daily working time influences

the chance of occurrence of symptoms, mainly with tasks such as
root planning or polishing for the neck symptoms (OR = 2.337;
p = 0.045 and OR = 8.909; p = 0.043), root planning for the
shoulder symptoms (OR = 2.758; p = 0.022) and scaling and
root planning for the wrist symptoms (OR = 9.797; p = 0.032
and OR = 2.527; p = 0.029), respectively.

Conclusion: This study suggests that WRMSDs are a real
problem among Portuguese dental hygienists that needs to be
addressed for an urgent intervention in a way to lower the prev-
alence of these diseases and to establish preventive strategies to
minimize their impact in that group of health professionals.

D003
Functional dependency and periodontal status in
institutionalized elderly
S.R. Graca, M. Bernardo

Lisboa/Portugal

Aim: Several studies have demonstrated the high prevalence of
periodontal diseases among elderly with impaired functional
capacity, probably because of self-care difficulty and the lack of
motivation. The primary aim of this study was to evaluate the
impact of functional capacity on periodontal status.

Material and Methods: Elderly with and without functional
deficit residing in 7 institutions were enrolled in the study during
the period June 2011–September 2012. All participants underwent
a functional capacity evaluation (through Barthel Index and Cog-
nitive Performance Scale) and a dental examination through the
plaque index, gingival index and the community periodontal index.

Results: Eighty-five elderly with functional deficit (aged
82.3 � 7.51 years) and 54 controls (aged 83.4 � 7.3 years) were
enrolled in the study. Elderly with impaired functional capacity
showed a statistically worse plaque (p = 0.001) and gingival
(p = 0.001) indexes, however no statistical difference was found in
terms of periodontal index (p = 0.111). In addition, worse gingi-
val health and oral hygiene were related to the severity of Barthel
and CPS scales. After adjusting for toothbrushing frequency, the
impaired functional capacity was a significant predictor for higher
means of plaque (p = 0.001) and gingival (p = 0.021) indexes.

Conclusion: This study shows that the elderly with reduced
functional capacity have poor levels of oral hygiene, being more
prone to develop or aggravate periodontal diseases. Preventive
strategies should focus these aspects in order to promote quality
of life, reinforcing the need for intervention to recover func-
tional capacity as well as the need of caregivers’ intervention to
ensure the maintenance of oral hygiene.

D004
Behavioural and psychological aspects of oral
hygiene success
R. Deinzer1, J. Margraf-Stiksrud2, D. Harnacke1

1Giessen/Germany, 2Marburg/Germany

Aim: Several studies indicate that a majority of people is not
able to successfully remove plaque while performing oral
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hygiene. Furthermore, it is unclear which behavioural aspects
(e.g. brushing duration, brushing systematics, brushing tech-
nique) are important for oral hygiene success. Concomitantly it
is not known how these behavioural aspects are related to psy-
chological factors like self-efficacy and decisional balance. The
study should help to clarify the interdependence of behavioural
and psychological factors relevant for oral hygiene success.

Material and Methods: We run an observational study assess-
ing the relationships between the above mentioned parameters.
101 randomly selected 18-year-olds were video-taped while per-
forming oral hygiene. Plaque was assessed before and after
hygiene. Psychological parameters were assessed by question-
naires. Videos were analysed by two independent observers.

Results: The only behavioural variable significantly (p ≤ 0.05)
predicting plaque prior to hygiene was brushing systematics
while both brushing systematics and technique predicted plaque
after hygiene. Self-efficacy was significantly associated with pla-
que, brushing duration and brushing systematics. Only 47 par-
ticipants flossed their teeth. Concurrently, pronounced
differences (p < 0.001) were found between self-efficacy and
decisional balance for tooth brushing as compared to flossing.

Conclusion: The data underline the pivotal meaning of brush-
ing systematics for oral hygiene success. Self-efficacy appears to
be an important motivational factor not only involved in brush-
ing systematics but also in long-term effects on oral hygiene. It
might thus be worth to be addressed in oral hygiene interven-
tions as well. Flossing behaviour in young adults appears to be
hampered by low self-efficacy and an unfavourable decisional
balance.

D005
Electronic cigarettes: a new challenge in
Periodontology?
B. Mertens, M. Nasr, V. Orti

Montpellier/France

Aim: Smoking is commonly known as a risk factor of peri-
odontal diseases and many systemic sicknesses. With its massive
diffusion into the population, the electronic cigarette is now a
new public health issue. The aim is to review the available evi-
dence evaluating the impact of electronic cigarettes on individual
users and specifically on the periodontal tissues.

Material and Methods: Systematic literature searches were
conducted between January 1989 and September 2014 using
PubMed database. Search terms such as “e-cigarettes”, “vaping”,
“Nicotine” and all other e-liquids component were used to
determine their impact on the periodontal tissue and the users.
131 full text articles were selected for further evaluation.

Results: The included articles show that e-cigarette vapour,
even if they include less component then a traditional cigarette
and seem to be a “harm reduction” alternative, has still a nega-
tive effect on health and periodontal tissue. In fact, all different
components in the e-liquid have an impact on host defense cells
and molecules, the wound healing process and the progression
of periodontal diseases. Furthermore e-cigarette has not proved
its effectiveness in smoking cessation due to accurate depen-
dence (physically and psychologically).

Conclusion: More studies about the long-term periodontal and
systemic health effects of vaping are required to establish real
recommendations. Until then, caution should be the attitude
towards these electronic delivery devices and medical profession-
als shouldn’t encourage the use of it.

D006
The effect of detailed information about
periodontal treatment on dental anxiety
C. Üner, F. Caglayan, B. Demiralp, D. Ilhan

Ankara/Turkey

Aim: To evaluate the effect of preoperative verbal and/or com-
puter-aided visual information on patients’ state anxiety levels
and its correlation with the vital diagnostic tools during peri-
odontal treatments. Also findings from different periodontal
treatment approaches were compared.

Material and Methods: 149 patients categorized into three dif-
ferent groups. Group I: Non-surgical periodontal treatment
Group II: Surgical periodontal treatment. Group III: Advanced
surgical periodontal treatment. Patients were randomly divided
to two groups according to the given information type. Group
A: given only verbal information, Group B: given both verbal
and computer-aided detailed visual information. Two tests,
STAI and DHFS were done to both groups.

Results: Group B had higher spesific fear scores than group A. In
group A women had higher STAI I, DHFS and spesific fear scores.
Age and frequency of dental visits had no effect on dental anxiety
scores. Patients who did not have any kind of periodontal treatment
before had highest anxiety scores. Effect of education level; in
group B patients who have education level of university had lower
anxiety scores than the patients who are graduated from primary
school. In treatment groups I and II there were no statistical differ-
ence between groups A and B. In group III, patients in group B
had higher DHFS scores than group A. The patients who had
higher STAI-II scores perceived higher pain during the treatment.

Conclusion: The type of the periodontal treatment does not
affect the anxiety scores. Group B had higher anxiety scores.
Women had higher anxiety scores during periodontal treatments.

D007
Patient perspective and participation in clinical
decision-making
T. Brandt

Copenhagen/Denmark

Aim: Identifying patient’s values, preferences, knowledge, atti-
tudes, experiences and expectations have a great relevance for their
engagement in clinical decision-making and motivation during
the dental treatment. The purpose of this study was to investigate
the importance of different dimensions of patient perspectives for
their participation and engagement in their own oral health.

Material and Methods: A qualitative study was completed
using comparative analyses of semi-structured interviews with
three patients. Patients with different socioeconomic profiles
were identified. Each interview lasted 90 min and was focused
on an in-depth understanding of their attitude and behavior
regarding the choice of practitioner, acceptance of periodontal
surgery and participation in hygiene control, choice of brush
method and oral health products.

Results: The results showed that different patients with differ-
ent social predispositions also had different understandings of
participation in the clinical context. Patients interest in partici-
pating in all phases of oral care was based on their experiences,
desires and furthermore, their values. The outcome of interviews
suggested, that participation is conceivable in relation to patients’
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social status. It was found, that there are two dimensions of
understanding of participation: practitioner-related participation
and patient-related emotional dimension. Patients needed to be
seen as a person, not as a problem and needed to experience
cooperation, based on a relationship to the practitioner.

Conclusion: It can be concluded, that inclusion of the patient
perspective and patient participation should both be considered
as equally important and interrelated in dental praxis. Attention
to this may have impact on the outcome of our oral health care
delivery.

Periodontal medicine
D008
The influence of periodontitis on the development
of controlled severe asthma
I.S. Gomes-Filho, K.R. Soledade-Marques, S.S. Cruz, J.S. Passos-
Soares, S.C. Trindade, E.M.M. Cerqueira

Feira De Santana/Brazil

Aim: The aim of this investigation was to evaluate the contri-
bution of periodontitis on controlled severe asthma.

Material and Methods: A case–control study was carried out
with 130 adult diagnosed with controlled severe asthma (case
group) and 130 with no asthma (control group). Individuals
who had ≥4 teeth with ≥1 site with probing depth ≥4 mm, clin-
ical attachment loss ≥3 mm, and bleeding on probing at the
same site were diagnosed as having periodontitis, after full clini-
cal examination. The diagnosis of severe asthma followed the
criteria established by the Global Initiative of Asthma. A
descriptive analysis of the variables was conducted, followed by
bivariate analysis, using the chi-square test. A significance level
of 5% was adopted. Association measurements (odds ratio, OR)
were obtained, taking into consideration confounding factors,
using a logistic regression model.

Results: The association measurement between periodontitis
and controlled severe asthma was ORunadjusted = 3.04 (95%CI:
1.72–5.40). After adjustment for age, schooling level, osteoporo-
sis, smoking habit and body mass index it decreased:
ORadjusted = 2.54 (95%CI: 1.41–4.57), maintaining statistical
significance. Individuals with periodontitis had two and half
times more chance of having controlled severe asthma than those
without periodontal infection. The occurrence of periodontitis in
individuals with asthma was higher than the frequency of the
periodontal infection in those with no asthma, with a statistically
significant difference (46.56% vs. 22.31%, p ≤ 0.05).

Conclusion: Findings demonstrated an association of periodon-
titis with controlled severe asthma, deserving further investigation
to understand whether it is a causal relationship, consequence of
asthma treatment or common pathophysiological processes.

D009
Salivary microbiota and gastrointestinal disease
F. F�ak1, A.S. Breskin2, B. Ohlsson3, R.T. Demmer2, S. �Akerman3,
D. Jönsson3

1Lund/Sweden, 2New York/United States of America, 3Malm€o/
Sweden

Aim: The oral microbiota may impact the gut microbiome
and gastrointestinal (GI) disease, as an estimated 1 9 1011

bacteria are swallowed with saliva each day. There is sparse
knowledge of the relationship between oral microbiota and GI
disease. We studied whether the salivary microbiota was differ-
entially abundant among participants with versus without GI
disease.

Material and Methods: 1000 subjects representative of the
population of Kalmar County in Sweden were selected. 346 sub-
jects underwent a full-mouth periodontal examination, including
radiographs, and provided saliva sample. GI disease (any form)
was assessed via questionnaire, in which participants self-
reported GI disease symptoms or medication. Salivary bacterial
DNA was extracted, PCR-amplified using V3–V4 primers of
16S rDNA, and sequenced on a MiSeq. Species level bacterial
cell counts were obtained and normalized as relative abundance
measures for 764 oral species. The relative abundance of each
species was regressed on GI disease status in multivariable
regression models. Multiple comparisons corrections were per-
formed using a false discovery rate (FDR).

Results: Samples from 343 participants underwent full analysis.
Of these, 12.5% were smokers, 27.0% had periodontal disease
and 17.8% reported GI disease. In preliminary analyses, 53 spe-
cies were differentially abundant between participants with ver-
sus without GI disease. After adjustment for multiple
comparisons, 5 taxa, including Treponema socranskii and Gem-
ella morbillorum, were overly abundant among patients with GI
disease (FDR < 0.05).

Conclusion: Select members of the salivary microbiota known
to be differentially abundant in periodontal disease were over-
abundant among individuals with versus without GI disease.

D010
Assessment of periodontal status amongst patients
with varying stages of chronic renal impairment
undergoing hemodialysis
J. Sowmiya, R. Anjana, S. Periyasamy, R.R. Suresh

Chennai/India

Aim: To determine the prevalence and severity of chronic
periodontitis in patients with different stages of chronic renal
disease.

Material and Methods: A total number of 250 patients
attending the tertiary care center diagnosed with chronic renal
disease and undergoing hemodialysis were enrolled for the
present study. The case definition for these patients were those
who showed a creatinine level >1.05 mg/dl and blood urea
nitrogen >35 mg/dl. A complete periodontal examination was
carried out that included recording the gingival findings, prob-
ing depth, attachment loss and bone loss. The exclusion criteria
included patients with any other systemic disease or patients
who were on antibiotics or anti inflammatory drugs in the past
6 months. Pearson’s correlation test was carried out for statisti-
cal analysis.

Results: Out of the 250 renal patients screened, 181 patients
were diagnosed with chronic periodontitis. The probing depth
and attachment loss parameters were tabulated and the Pearson’s
correlation test showed a high statistical significance of 0.000*.
This study implies the higher prevalence and severity of peri-
odontal disease amongst chronic renal disease patients.

Conclusion: Periodontitis is one of the Risk Factor In The
Development Of Chronic Kidney Disease In Human Subjects.
Renal diseases are on a steep escalation both in terms of number
and severity. The current findings of the study show a high
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prevalence of periodontal disease in chronic renal disease
patients. Owing to the significant morbidity and mortality asso-
ciated with renal diseases, newer emerging risk factors need to
be identified, periodontitis being one such novel emerging risk
factor for renal diseases. Hence periodontal treatment could pos-
sibly have a positive impact on renal functioning.

D011
Obesity as a predictive factor of periodontal therapy
outcomes
J.E. Suvan1, Z. Harrington2, A. Petrie1, N. Donos1, F. D\’Aiuto1

1London/United Kingdom, 2Plymouth/United Kingdom

Aim: The aim of this study was to investigate the predictive
role of obesity on clinical response following non-surgical peri-
odontal therapy in patients with severe periodontitis.

Material and Methods: 115 adults (57 BMI obese and 58
BMI normal) who were non-smokers received an intensive ses-
sion of non-surgical periodontal therapy. Periodontal status was
based upon probing pocket depths (PPD), clinical attachment
levels (CAL), whole-mouth gingival bleeding (FMBS) and pla-
que (FMPS) assessed by one calibrated examiner. Mean PPD,
percentage of sites with PPD > 4 mm, percentage of sites with
PPD > 5 mm, and full mouth bleeding scores (FMBS) at 2 and
6 months were outcome variables. A propensity score analysis
(to minimize bias from a non-randomised design) was used to
assess the effect of obesity on each outcome variable after
adjusting for age and FMPS.

Results: Statistically significantly higher clinical measures of
periodontitis (mean PPD, mean percentage of sites with
PPD > 4 mm, mean percentage of sites with PPD > 5 mm,
and FMBS) were observed in the obese group than the non-
obese group at baseline, 2 and 6 months after therapy
(p < 0.01). Age and FMPS were inconsistent predictors of clini-
cal parameters at 2 and 6 months. On the contrary, obesity (ver-
sus normal weight) was associated with worse mean PPD
(p < 0.05), percentage of sites with PPD > 4 mm (p < 0.05),
percentage of sites with PPD > 5 mm (p < 0.05), and FMBS
(p < 0.01) at 2 and 6 months, independent of age, gender, eth-
nicity or dental plaque levels.

Conclusion: Obesity compared to normal BMI status was an
independent predictor of poorer response following non-surgical
periodontal therapy.

D012
Relationships between periodontal disease and
hypertension and vascular dysfunction. Do
immunosenescent CD8+ T cells provide a link?
M. Czesnikiewicz-Guzik, G. Osmenda, T. Mikołajczyk,
G. Wilk, D. Nowakowski, A. Furtak, M. Drozdz, J. Maciag,
A. Sagan, P. Matusik, R. Nosalski, T. Guzik

Krak�ow/Poland

Aim: Periodontitis may be associated with cardiovascular dis-
ease including hypertension, which is particularly interesting
taking into account recent evidence of the role of the immune
system in hypertension. Thus, we aimed to investigate the rela-
tionships between control of hypertension and periodontitis
severity in the context of chronic immune system activation.

Material and Methods: We studied 87 subjects with concomi-
tant periodontitis and hypertension. Periodontal status was
characterized by gingival pocket depth, bleeding index and
CAL. 24 h blood pressure (ABPM) and vascular endothelial
function (flow-mediated dilatation) were determined. T cell and
monocyte immune signature was studied by peripheral blood
flow cytometry.

Results: Periodontal pocket depth was 3.5 � 0.9 mm (2–5.3).
24 h/day time systolic and diastolic blood pressures were signifi-
cantly correlated with the tertiles of pocket depth (ABPMsystol-
ic: 125 � 11 mmHg in lowest; 134 � 13 in middlePD and
142 � 15 mmHg in the highestPD; p < 0.01). Severity of peri-
odontitis was associated with endothelial function. These rela-
tionships remained significant in multivariate analysis
accounting for major clinical factors and treatments. Periodonti-
tis severity was not associated with changes in classical, na€ıve,
effector or memory T cells or with monocyte subpopulations.
However periodontal pocket depth was significantly related to
prevalence of immunosenescent CD8+T cells (CD8+CD28null-
CD57+), recently linked to hypertension. There was a signifi-
cant positive correlation between prevalence of these cells and
blood pressure (ABPM; R = +0.37; p < 0.01) and an inverse
correlation with endothelial function (FMD; R = �0.45;
p < 0.001). These relationships remained significant in multivar-
iate analysis accounting for age, sex and clinical factors.

Conclusion: Severity of periodontitis affects control of hyper-
tension and vascular dysfunction. Increased peripheral blood im-
munosenescent CD8+ T cells may provide link between these
pathologies.

D013
Periodontal disease, severity and progression of
dementia in a residential UK community
M. Harris1, C. Holmes2, A. Stevens2, M. Ide3

1Portsmouth/United Kingdom, 2Southampton/United Kingdom,
3London/United Kingdom

Aim: To investigate associations between baseline levels of peri-
odontitis, Alzheimer’s disease (AD) status and subsequent cog-
nitive decline.

Material and Methods: 52 nonsmoking participants [mean age
77.7 years, (SD 8.6), 51% male] with >9 teeth and >2 teeth
probing 5 mm or greater were recruited. None had received
active periodontal treatment or newly initiated cholinesterase
inhibitor medication in the previous 6 months. Participants were
assessed at baseline and 6 months later using AD Assessment
Scale (ADAS) and Mini-Mental State examination (MMSE),
followed by recording teeth present and, at 6 sites per tooth,
dental plaque, probing depths, and bleeding on probing.

Results: Participants had a mean of 21.9 teeth (SD 5.2), 17%
of sites with bleeding and 89% of sites with detectable plaque:
around 20% of sites had visible deposits. 9% of sites probed
more than 3 mm. Participants had mean baseline MMSE of
20.44 (SD 4.98), and mean ADAS of 46.15, suggesting mild to
moderate dementia.
Baseline MMSE negatively correlated with the percentage of
sites probing >3 mm (p = 0.048, r = �0.258). Baseline number
of teeth positively correlated (r = 0.2867, p = 0.0435) with sub-
sequent ADAS changes; there were negative correlations
between MMSE changes and disease (for sites > 3 mm
r = �0.3171 p = 0.022, sites > 4 mm r = �0.2941 p = 0.0343).
Participants with baseline absence of moderate to severe peri-
odontitis showed no changes, whereas those with gum disease
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had reduced MMSE (�2.5 units, p = 0.0229), and increased
ADAS over time (p = 0.0064).

Conclusion: These data suggest a relationship between peri-
odontitis and subsequent cognitive decline.
This work was supported by The Dunhill Medical Trust (grant
number R190/0211).

D014
Periodontitis and cognitive functions among older
adults
H. Nilsson1, J. Berglund2, S. Renvert3

1Halmstad/Sweden, 2Karlskrona/Sweden, 3Kristianstad/Sweden

Aim: To evaluate the association between periodontitis and
cognitive functions adjusted for age and education in a cohort of
older adults living in Sweden.

Material and Methods: The study employed a cross-sectional
design in which 415 individuals between 60 and 102 years
underwent a clinical and radiographic examination including
periodontal probing. The deepest pocket for each tooth was
used to calculate the proportion of teeth with pockets ≥5 mm.
Bone loss was registered as 4 or 5 mm distance from cemento–
emanel junction, (CEJ) to the alveolar bone level on panoramic
x-rays. Cognitive tests, mini-mental-state-examination, MMSE
and clocktest were used to evaluate cognitive functions.

Results: The co-variables age and education were significantly
associated to cognitive test outcome. After adjustment for co-
variables, prevalence of bone loss was associated to lower cogni-
tive test results on MMSE. Regarding proportion of teeth with
pockets ≥5 mm no significant association could be identified.

Conclusion: The findings suggest that a history of periodontitis
may be of importance for cognitive functions among older adults.

Biology of wound healing
D015
Local wound healing biomarkers for real-time
assessment of periodontal regeneration
G. Pellegrini1, G. Rasperini1, G. Pagni1, W.V. Giannobile2, E.
Canciani1, F. Musto1, J. Sugai2, C. Dellavia1

1Milano/Italy, 2Ann Arbor/United States of America

Aim: To determine the role of local biomarkers during the time
course of regenerative versus reparative periodontal wound healing.

Material and Methods: Twenty-five patients each possessing
at least 1 infrabony or horizontal defect underwent respectively
a periodontal regenerative procedure (REG) performed with
non-resorbable titanium-reinforced membrane alone or open flap
debridement (OFD). Periodontal wound fluid (PWF) was col-
lected at each experimental site at baseline surgery (T0), 3–
5 days (d) (T1), 7 (T2), 14 (T3) and 21 (T4) d after surgery.
Clinical measurements (probing depth-PD and clinical attach-
ment level-CAL) were taken at T0 and 180 days after surgery
(T5). Local wound healing biomarkers were evaluated using
protein arrays for epidermal growth factor (EGF), fibroblast
growth factor-2 (FGF-2), vascular endothelial growth factor
(VEGF), tissue inhibitor of metalloproteinase-1 (TIMP-1),
matrix metalloproteinase-1 (MMP-1), bone morphogenetic pro-
tein-7 (BMP7), and osteoprotegerin (OPG).

Results: PD reduction and CAL gain were higher in the REG
group (p < 0.01) compared to OFD patients. TIMP-1 and
MMP-1 levels were significantly higher at T3 and T4 in REG
patients. VEGF was higher in REG group only at T4
(p < 0.05). Intra-group analysis showed that in REG patients,
significant changes occurred in the expression of EGF
(p = 0.05), MMP-1 (p < 0.001), TIMP-1 (p < 0.001) and
VEGF (p = 0.015). OFD patients displayed changes only for
local levels of MMP-1 (p = 0.012).

Conclusion: Local wound healing biomarkers VEGF, MMP-1
and TIMP-1 are strongly associated with periodontal regenera-
tion over traditional periodontal flap procedures. The use of
local biomarkers offers potential for real-time assessment of the
periodontal tissue repair process.

D016
Proteomics expression in healthy and osteoporotic-
like conditions during early and late stages of
guided bone regeneration (GBR)
E. Calciolari1, N. Mardas1, X. Dereka2, A.K. Anagnostopoulos2,
P. Lelovas2, N. Kostomitsopoulos2, G.T. Tsangaris2, N. Donos1

1London/United Kingdom, 2Athens/Greece

Aim: This study investigated the protein expression (and rela-
tive pathways) during early and last stages of guided bone
regeneration in healthy and osteoporotic-like conditions.

Material and Methods: 36 six-month old female Wistar rats
were used. Experimental osteoporosis was induced in half of the
animals by bilateral ovariectomy and calcium deficient diet. The
baseline was set at 6 weeks after ovariectomy. The experimental
GBR procedure was performed according to a well-established
model of calvarial Critical Size Defect: a 5 mm trephine defect
was created in the parietal bone of the animals and treated with
a combination of an osteoconductive bovine graft and a porcine
collagen membrane. The animals were randomly allocated to 6
different groups so that 6 ovariectomized and 6 non-ovariecto-
mized rats were sacrificed at 3 different healing periods: 7, 14
and 30 days. Following animal sacrifice, the tissue within the
defects was collected and analyzed for protein expression with
the use of a nano liquid chromatography-Mass Spectrometry/
Mass Spectrometry (LC-MS/MS) system. Pathways analysis
was performed through Ingenuity Pathway Analysis software.

Results: While at 7 days a predominance of inflammatory pro-
teins was detected, at later periods the regulatory and metabolic
activities were predominant. At 14 days, proteins such as 26S
proteasome non-ATPase regulatory subunit 10 (M0R3Z5_RAT),
Slc1a5 (Q9Z1J7_RAT), mitochondrial 60 kDa heat shock protein
(CH60_RAT), protein Mettl4 (D3ZD59_RAT), RCG31835
and the correspondent of the metalloproteinase MMP10
(G3V788_RAT) were overexpressed in ovariectomized animals.

Conclusion: This was the first study investigating protein
expression during early/llate events of guided bone regeneration
and that spotted differences between healthy and osteoporotic-
like conditions.

© 2015 European Federation of Periodontology

Poster Discussion 35



D017
Periostin improves periodontal wound healing
maturation
J.C. Rodriguez, M. Padial-Molina, S.L. Volk, H.F. Rios

Ann Arbor/United States of America

Aim: Regeneration of the periodontium is challenged due to the
need to restore the multiple tissues involved in a sequential man-
ner. Recruitment of appropriate cells to the healing area, stabiliza-
tion of the wound matrix, and cell proliferation are critical events
during this process. Periostin supports this processes at multiple
levels. The aim of this study was to design a gene therapy model
to deliver higher but transient levels of periostin and therefore
enhance the periodontal wound healing maturation process.

Material and Methods: An adenovirus periostin carrier system
was design and optimized to transfect/infect primary human
PDL cells. Cell toxicity, proliferation, migration and activation
of AKT/mTOR were analyzed. Periostin gene therapy was sub-
sequently used for delivery of a Periostin enhancing construct
into standardized periodontal defects. Micro-CT and histologi-
cal studies were performed.

Results: Recombinant periostin significantly increased cell pro-
liferation, migration and activation of survival signaling path-
ways. An MOI of 800 was the more advantageous to produce
the better effects in terms of sustained over production of perio-
stin, release to the media and cell migration with the lower cell
toxicity. These effects were maintained when the cells were co-
incubated with a synthetic collagen delivery scaffold suitable for
in vivo transplantation. In vivo results showed no deleterious
effects of periostin in the surgical area and better histological
outcomes, including accelerated wound stabilization and earlier
bone maturation.

Conclusion: Periostin gene therapy application in vivo is safe
and potentially useful for periodontal regeneration. Other
in vivo/clinical applications with high requirements of periostin
could also benefit from these observations.

D018
Characteristics of surgical periodontal treatment in
postmenopausal women affected by introduction of
medications regulating mineral metabolism in
comprehensive treatment
O. Armasova, A. Grudyanov

Moscow/Russian Federation

Aim: Determine characteristics of surgical periodontal treat-
ment in women with postmenopausal osteoporosis affected by
mineral metabolism regulator introduction during comprehen-
sive treatment.

Material and Methods: 127 postmenopausal women with
moderate chronic periodontitis were examined. Osteoporosis was
detected in 45 women. Before surgery patients were divided into
groups, 15 persons–each. Calcium-D3 Nycomed was taken by
group I at preparation stage. Calcium-D3 Nycomed and Bonvi-
va biphosphonate– group II, group III– control. Medications
were prescribed by endocrinologists. Biochemical tests estab-
lished B-cross-laps and osteocalcin levels before medication
intake, after 3 and 6 months. Clinical examination included eval-
uation of periodontal pocket depth (PPD). Orthopantomography

was used for radiographic control. All patients had Widman-
Neumann flap surgery.

Results: Calcium-D3Nycomed intake during 6 months pro-
motes decrease of B-Cross-Laps level by 13%, increase of osteo-
calcin level by 17.5%, that indicates positive balance in bone
remodelling. Intake of Bonviva and Calcium-D3 during
6 months decreases Osteocalcin level by 24%, B-Cross-Laps by
42%– bone metabolism slows down. OPG after 1 year didn’t
reveal any differences between the groups. PPD was measured
after surgery: 6 months later- 1.79 � 0.06 mm– in group I,
1.70 � 0.04 mm– in group II, 1.89 � 0.05 mm– in group III.
One year later PPD decreased by 70% in group I –
1.77 � 0.03 mm; by 72% in group II – 1.65 � 0.05 mm; by
68% in group III– 1.84 � 0.05 mm (p < 0.01). PPD decrease
was observed due to secondary flap removal and postoperative
recession.

Conclusion: Osteoporosis in medical history of postmenopausal
women with CGP isn’t contraindication for periodontal surgery.
Efficiency of surgery doesn’t depend on preliminary medication
therapy and isn’t specific.

D019
Identity and phenotype of cultured human gingival
and skin fibroblasts
C. Lallam, C. Viennet, M. Tissot, S. Robin, P. Humbert, G. Rolin

Besanc�on/France

Aim: Differences between gingival and cutaneous wound heal-
ing have been described, including a faster remodeling capacity
following injury and a scarless tissue repair. Fibroblasts play a
central role and myofibroblast differentiation is a crucial event
that is linked to connective tissue remodeling and scar forma-
tion. Understanding why gingiva and skin behave differently in
response to tissue injury should be a viable approach to control-
ling scarring.

Material and Methods: This work compared the phenotype of
human gingival (GFs) and skin fibroblasts (SFs) cultured in
monolayers and three-dimensional tensed dermis equivalent.
Cell proliferation, morphology, a-smooth muscle actin (a-sma)
expression, migration and extracellular matrix (ECM) deposition
were analyzed by real-time PCR, ELISA, flux cytometry and
immunocytochemical methods. The contractile forces generated
by fibroblasts were quantified using the Glasbox device.

Results: Findings showed that GFs displayed morphologically
distinct organization with an elongated shape and a-sma stress
fibers, and proliferated faster than SFs. GFs developed highly
contractile forces and migrated more rapidly as compared with
SFs. GFs expressed elevated levels of molecules involved in
ECM remodeling (MMP-1) while SFs showed significantly
higher expression of type I and III collagens.

Conclusion: GFs display an intrinsic activation state character-
istic of myofibroblastic phenotype, conducive for fast ECM con-
traction and remodeling, while SFs have a profibrotic
phenotype. Faster wound healing and less scar formation in
gingiva could be explain by an appropriate balance of ECM syn-
thesis and degradation, more rapid migration and contractile
potency, compared to normal skin. The present study identifies
GFs as a potential source of cell-based therapies within the
cutaneous environment.
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D020
Anti-DC-STAMP monoclonal antibody inhibits alveolar
bone resorption of ligature-induced periodontitis in
mouse model
W. Wisitrasameewong1, T. Ishii2, M. Ruiz-Torruella2, Y. Matsu-

da2, A. Movila2, R. Mahanonda3, T. Kawai2

1Boston/United States of America, 2Cambridge/United States of
America, 3Bangkok/Thailand

Aim: Dendritic cell-specific transmembrane protein (DC-
STAMP) may play a role in osteoclast (OC)-fusion and DC-
mediated T-cell activation associated with periodontitis. This
study aimed to examine the effects of locally administered anti-
DC-STAMP-mAb on bone and immunological responses in a
periodontitis mouse model.

Material and Methods: To induce periodontitis in vivo, silk
ligature was placed around the maxillary molar of C57BL/6J
mice (male, 6–7-week-old), followed by palatal injection of anti-
DC-STAMP-mAb or control-mAb (10 lg/site). Alveolar bone-
loss, localization of OC, locally produced cytokines, and IgG-
antibody to the mouse periodontal opportunistic pathogen
Pasteurella pneumotropica (Pp) were measured at day-7 and
day-14 using mCT, TRAP-staining and ELISA. T-cells iso-
lated from cervical lymph-nodes were stimulated in vitro with
DC and Pp-antigen with/without anti-DC-STAMP-mAb or
control-mAb, and T-cell proliferation was measured by H3-thy-
midine incorporation.

Results: Ligature-induced alveolar bone resorption was signifi-
cantly suppressed by anti-DC-STAMP-mAb, but not by con-
trol-mAb (p < 0.05). Although both number and size of
TRAP-positive OC in alveolar bone were significantly lower in
the anti-DC-STAMP-mAb group than control-mAb group
(p < 0.05), elevated sRANKL, a pivotal osteoclastogenesis cyto-
kine, in the ligature-placed site were comparable between two
groups. Neither in vivo anti-Pp IgG-antibody nor in vitro anti-
Pp T-cell response was affected by anti-DC-STAMP-mAb,
suggesting little, or no, influence of anti-DC-STAMP-mAb on
antibacterial immune responses.

Conclusion: DC-STAMP expressed in periodontal lesion
appeared to be engaged in osteoclastognesis, but not DC-elic-
ited antibacterial immune responses, as determined by anti-bac-
terial T-cell and antibody responses. Anti-DC-STAMP-mAb
could lead to a novel periodontitis therapy targeting osteoclast-
mediated periodontal bone-loss, while maintaining antibacterial
immune responses.

D021
Periostin expression dynamics during periodontal
wound tissue healing
M. Padial-Molina, S.L. Volk, H.F. Rios

Ann Arbor/United States of America

Aim: Tissue repair/regeneration is assisted by the efficient coor-
dination of cell and matrix interactions. In this context, periostin
serves as a pivotal functional matricellular-modulator across dif-
ferent conditions. The constant periodontal demands trigger its
expression. However, little is known in association to periodon-
tal recovery after surgery. The aim of this study was to capture
its expression and localization associated with the periodontal
wound healing process.

Material and Methods: Periostin levels were characterized in
an observational prospective case–control study. Healthy and
disease tissue was harvested during surgery and GCF and serum
samples were collected before and after the procedure and at 24,
48 h, 2 and 4 weeks. Histological, protein and mRNA analyses
were performed.

Results: 22 patients were recruited. Lower periostin and a dif-
fuse local distribution pattern was observed histologically in dis-
ease. More pronounced and long-lasting increase in periostin
levels in GCF was observed in the periodontitis treated subjects,
although the increase was noticeable in both groups. A transient
and subtle change in circulating periostin was noticed at
2 weeks. The mRNA Periostin contrasted with the protein
levels, suggesting an underlying post-transcriptional regulatory
process during chronic inflammation. Known periodontal disease
biomarkers such as IL-b, IL1-a, TNF-a, MIP-1a, CRP among
others, served as tissue stability markers and complemented the
clinical parameters recorded.

Conclusion: After eliminating the local etiology in periodon-
tally affected sites, the steep increase in GCF periostin suggests
its importance in the maturation and stability of the connective
tissue. Its transient pattern demonstrates the spatial/temporal
significance of periostin in the wound healing process.

Lasers and root surface debridement
D022
Residual root cementum following hand,
piezoelectric instrumentation with and without
glycine powder
E. Bozbay1, S. Cintan2, A. G€okbuget2, L. Guida3, M.S. Aydin2,
F. Dominici1, A. Mariotti4, A. Pilloni1

1Rome/Italy, 2Istanbul/Turkey, 3Naples/Italy, 4Columbus/United
States of America

Aim: The purpose of this study was to evaluate the effects of
four distinct periodontal treatment methods on residual cemen-
tum of periodontal diseased teeth.

Material and Methods: Forty-eight periodontally involved
caries free, single rooted teeth with advanced periodontitis
scheduled for extraction were treated using four different
methods. The teeth were instrumented subgingivally at one
approximal site either by hand curettes (HC), piezoelectric
ultrasonic scalers (U), piezoelectric ultrasonic scalers following
air polishing (U + AP), or air polishing (AP) alone. Following
extraction of teeth, instrumented and non-instrumented sites
were analyzed with a dissecting microscope and SEM for
measurement of the amount of and surface characteristics of
residual cementum.

Results: The percentage of cementum lost in coronal root
sections was 16% for U, 35% for HC, 20% for U + AP, and 6%
for AP; whereas apical root sections exhibited cementum loss of
16% for U, 30% for HC, 17% for U + AP, and 12% for AP.
SEM results found the smoothest root surfaces were produced
by the HC followed by the AP, while root surfaces instrumen-
ted by US or U + AP presented grooves and scratches.

Conclusion: This study showed that U devices and subgingival
AP preserve more tooth structure compared to HC and the use
of AP left the surface more intact than other methods.
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D023
A new biophotonic approach as an adjunct to
scaling and root planing (SRP) in the treatment of
chronic periodontitis (ChP). Preliminary results
J. Kamma1, N. Loupis2, D. Karapetsa3, S. Vichos1, R. Piergallini4

1Piraeus/Greece, 2Kifisia/Greece, 3Pisa/Italy, 4Grottammare/Italy

Aim: Clinical evaluation of a novel biophotonic approach (PE-
RIO-1 gel/light) applied adjunctively to SRP in the treatment
of ChP. This innovative technology comprises a photo-converter
gel rich in chromophores (specific absorption to blue-green
light) and healing factors, producing O2 and singlet oxygen.

Material and Methods: Three groups of ChP patients were
formed based on treatment applied: the green light (KTP
532 nm) + SRP (GL group, N = 20), the blue light (LED
430 nm) + SRP (BL group, N = 15) and the control group
(SRP, N = 20). All groups, following baseline (BL) measure-
ments for CAL, PPD, and BOP, received Oral Hygiene
Instructions and supragingival scaling. Two weeks later, the test
groups received full mouth SRP plus PERIO-1 with either blue
or green light, completed within 24 h. Control group received
SRP alone, completed within 48 h. PERIO-1 was used during
supragingival scaling, SRP and maintenance at 6 months in GL
group while only during SRP in BL group. Clinical parameters
were recorded at 6 and 12 months post-therapy.

Results: CAL gain was significantly higher (p < 0.001) in both
test groups, with a mean difference of 2.5 mm (BL-6 months)
and 2.8 mm (BL-12 months) vs. 1.2 mm with SRP alone. Sim-
ilar results were observed with PPD and BOP reductions in
both test groups. The greatest reduction (p < 0.001) in mean
proportion of sites with PPD >5 mm (6 and 12 months) was
observed in test groups.

Conclusion: Adjunctively to SRP, this biophotonic approach
showed significant reduction in all clinical parameters up to
12 months post-therapy, facilitated instrumentation and reduced
the need of further surgical intervention.

D024
High speed imaging of cavitation around ultrasonic
scaler tips
N. Vyas, A.D. Walmsley, R.L. Sammons, E. Pecheva,
H. Dehghani, L. Grover

Birmingham/United Kingdom

Aim: The effect of cavitation occurring around ultrasonic scal-
ers on dental biofilm and calculus is still largely unknown. The
aim of this work is to understand how cavitation removes the
biofilm by imaging the cavitation process in real time using high
speed imaging.

Material and Methods: A P5 XS Satelec ultrasonic scaler was
imaged with three Satelec tips (10P, 1, 2) using a high speed
camera (Photron Fastcam SA1.1) at 90,000 fps. Imaging was
done with the tips immersed in distilled H2O without water
spray from the scaler. Dental calculus on an extracted incisor
and artificial calculus (Nissin Dental Products Inc) placed on a
dentine disc were also imaged next to an oscillating tip at maxi-
mum power, with the tip 100–400 lm away from the calculus.

Results: Cavitation occurs at medium power and increases at
maximum power. Videos showed that smaller bubbles migrate

towards larger ones and form bubble cloud structures which
then lift off the scaler due to buoyancy forces. In some situa-
tions it was possible to visualise removal of calculus due to the
cavitation cloud at the front of a tip. This removal occurred
without the ultrasonic scaler contacting the calculus.

Conclusion: High speed imaging allows us to determine where
cavitation occurs along the tip and also to visualise removal of
dental calculus due to the cavitation. This confirms that cavita-
tion can remove calculus and could be useful in the clinic with
optimised instrument design, to make ultrasonic scaling more
comfortable and efficient.

D025
Clinical and biochemical evaluation of the effects of
ND:YAG laser on periodontal therapy. A randomized
split mouth clinical trial
S.Z. Şenyurt1, H. G€undo�gar1, E. C�etin €Ozdemir1, U. Sezer2,
K. €Ust€un1, K. Erciyas1

1Gaziantep/Turkey, 2Istanbul/Turkey

Aim: Lasers can achieve excellent tissue ablation with strong bac-
tericidal and detoxification effects. The use of lasers is one of the
most promising new technical modalities for non surgical periodon-
tal treatment. However, the most effective wavelength, parameters
and treatment modalities for their use are still under investigation.
The aim of this clinical trial was to determine the clinical and bio-
chemical efficacy of Laser-Assissed New Attachment Procedure
(LANAP) as an adjunct to scaling and root planning (SRP).

Material and Methods: Twenty-two generalized chronic peri-
odontitis patients who were referred to periodontology depart-
ment were included in the study. This study was designed as a
single-blinded, randomized-controlled, split-mouth clinical trial.
Patients included in this study underwent two different treatment
modalities. Test and control sites were chosen with coin toss ran-
domization. At the test site, patients received LANAP treatment,
at the contra lateral control site, they received SRP treatment
alone. The clinical indices and GCF samples were obtained from
all patients before treatment, after 1, 3 and 6 months of treatment.
In statistical analysis Wilcoxon tests were used within the groups
while Mann–Whitney U tests were used between the groups.

Results: Both treatment modalities resulted in significant
improvements in clinical and biochemical parameters. Sites irra-
diated with LANAP showed statistically significantly (p < 0.05)
enhanced healing in the registered periodontal variables (PPD,
CAL, G_I) and IL-1b, IL-6, IL-8, IL-10, MCP-1 in GCF lev-
els compared to SRP alone.

Conclusion: Within the limitations of this study, the use of
LANAP procedure may produced significant improvements in
clinical parameters as well as GCF cytokines levels.

D026
Combined laser treatment of chronic periodontitis
patients
T. Lipoglavsek1, B. Gaspirc2

1Maribor/Slovenia, 2Ljubljana/Slovenia

Aim: The aim of this study was to compare combined laser
therapy with conventional modified Widman flap surgery in
advanced periodontitis patients.
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Material and Methods: Thirteen patients with severe peri-
odontitis were included in the study. According to split mouth
design, half of the patient’s single rooted teeth were randomly
assigned to modified Widman flap group (MWF) and the other
half to the laser group (L). MWF group was treated conven-
tionally while laser group was treated non-surgically using neo-
dymium and erbium laser. Laser treatment was performed in
three steps including decontamination of the periodontal pocket,
laser scaling of root surfaces and stabilization of the blood clot
inside the periodontal pocket. Clinical parameters of probing
depth, recession, clinical attachment level and bleeding on prob-
ing were recorded at baseline and 3 months after treatment.

Results: The mean probing pocket depths decreased from 3.87
to 2.58 mm in the MWF group and from 3.56 to 2.63 mm in
the laser group (p < 0.05). Recession increased from 1.62 to
2.25 mm (p < 0.05) in MWF group and from 0.90 to 1.28 mm
(p < 0.05) in laser group. Clinical attachment levels decreased
from 5.50 to 4.83 mm (p < 0.05) in MWF group and from
4.46 to 3.91 mm (p < 0.05) in laser group 3 months after treat-
ment. BOP dropped from 16.67% to 8.33% in MWF group and
from 23.81% to 5.95% in laser group.

Conclusion: Combined laser treatment yield comparable clini-
cal outcome and might serve as an alternative to conventional
flap surgery in single rooted teeth.

D027
The use of Erbium Chromium: Yttrium Scandium
Gallium Garnet laser as an adjunct of root surface
instrumentation in the management of chronic
periodontitis compared to root surface
instrumentation alone: a retrospective study
R. Al-Falaki

Essex/United Kingdom

Aim: To compare treatment outcomes following root surface
instrumentation alone (NL group), or with adjunctive use of
Erbium, Chromium: Yttrium Scandium Gallium Garnet (Er,Cr:
YSGG) laser (L group).

Material and Methods: Consecutive patients were selected for
inclusion in the study, who had a diagnosis of generalised
chronic periodontitis, and had been treated with up to a mini-
mum of 1 year follow up. Probing depths (PD) of all sites
>4 mm were analysed and full mouth bleeding scores recorded.
Further analysis was carried out on the treatment outcomes of
only the molar teeth.

Results: 53 patients were included (25 NL, 28 L). The mean
PD at baseline for NL was 6.19 mm (range 5–10 mm), and for
L 6.27 mm (range 5–11 mm). The mean PD after 1 year was
2.83 mm (NL) 2.45 mm (L), with the mean PD reductions
being 3.35 mm (NL) and 3.82 mm (L) (p < 0.002). The mean
PD reduction for the molars in each group were 3.32 mm (NL)
compared to 3.86 mm (L) (p < 0.007). In total 73/1092 sites
(7%) were still >4 mm in NL, compared to 6/921 sites (<1%) in
L (p < 0.001). There was no significant difference between the
baseline bleeding scores, and both groups showed a significant
reduction in bleeding index after 2 months (p < 0.001), but the
Laser group had a significantly less bleeding on probing after
1 year (p < 0.001).

Conclusion: Both treatment modalities were effective in treat-
ing chronic periodontitis, but the added use of laser may have

advantages. Further research with RCTs are needed to test this
hypothesis further.

Genetic & other risk factors
D028
Variants in uncoupling protein genes associated
with severe periodontitis in postmenopausal
Japanese women
N. Sugita1, A. Yoshihara1, Y. Hanai1, M. Iwasaki2, H. Miyazaki1,
K. Nakamura1, H. Yoshie1

1Niigata/Japan, 2Kitakyushu, Fukuoka/Japan

Aim: Uncoupling proteins (UCPs) are mitochondrial membrane
transporters related to energy expenditure, regulation of fatty
acids and reactive oxygen species. Genetic polymorphisms in
UCPs are known risk factors for obesity and diabetes. Recently,
studies in mice suggested that UCPs play regulatory roles in
immunity and inflammation. Periodontitis has been reported to
be associated with dyslipidemia, diabetes or osteoporosis. There-
fore, UCP polymorphisms might affect the progression of peri-
odontitis and the relationships between periodontitis and the
systemic diseases. We investigated if there are associations
among UCP polymorphisms, periodontitis, obesity and osteopo-
rosis.

Material and Methods: The participants were composed of
354 women who lived in Niigata City, Japan, aged between 55
and 75 years. Edentulous women, smokers, patients with kidney
diseases and women administered corticosteroid, bisphospho-
nates, vitamin D or estrogen were excluded. Periodontal param-
eters were collected from each medial site per tooth. UCP2
(rs659366) and UCP3 (rs2075577) genotypes were determined
from genomic DNA. Bone mineral density, body mass index,
serum levels of metabolic markers were measured.

Results: There was no significant difference of age or number
of teeth between the UCP genotypes. Linkage disequilibrium
was observed between the UCP2 and UCP3 polymorphisms
(D0 = 0.931). Adjusted for age, both genotypes UCP2 AA and
UCP3 TT were significantly associated with severe periodontitis
(p = 0.014, p = 0.003, respectively), but not with obesity or
osteoporosis. No significant association was found between peri-
odontitis and obesity or osteoporosis.

Conclusion: In postmenopausal Japanese women, the UCP2
and UCP3 polymorphisms were associated with severe peri-
odontitis. Further studies are needed to elucidate biological
mechanisms to induce the associations.

D029
Genetic linkage analysis in three-generation
Brazilian families with generalized aggressive or
generalized severe chronic periodontitis

G.E. Rapp1, N. Pineda-Trujillo2, G. Griffiths3, P. Brett4, A. Mcquil-
lin4, M. Tonetti5

1Salvador Bahia/Brazil, 2Medellin/Colombia, 3Sheffield/United
Kingdom, 4London/United Kingdom, 5Brienz Be/Switzerland

Aim: The aim was to study the linkage between candidate
genes and periodontitis in three-generation families.
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Material and Methods: Two families with generalized aggres-
sive periodontitis (GAgPfam1 and GAgPfam3) and one family
with generalized severe chronic periodontitis (GSCPfam2) were
included in the study. In total, 58 individuals were studied. All
affected family members (N = 17) were non-smokers. Nine
SNP and four STR markers were analyzed using MLINK and
Simwalk2V2.91.

Results: Two loci: 1q22–23.2 (D1S1595 blocks recessive;
D1S1679 blocks recessive, entropy) (p < 0.01) and 7p15
(rs2069825/IL6-1750 entropy; pair additive) (p < 0.05) showed
interesting linkage (LOD 1.02–1.47). Independently, GAgP-
fam1 showed interesting linkage to 1q22–23.2 (all additive) and
7p15 (entropy) (p < 0.05). GAgPfam3 showed interesting link-
age to 1q22–23.2 (p < 0.05) in all five parametric and the non-
parametric tests (LOD 1.47). Markers rs396991/FccR3A,
rs448740/FccR3B65, D1S1595, D1S1679, rs2069825/IL6-1750,
rs1800795/IL6-174, and D7S1808 showed some level of link-
age. Common susceptibility loci to both conditions may be pres-
ent in 7p15 (rs1800795/IL6-174). There was no evidence of
linkage between markers located at loci 2q13 (rs1143634/
IL1b + 3954) and 12q13.11 (rs731236/VDRtaqI).

Conclusion: Through this linkage analysis of three-generation
families, we identified two susceptibility loci (1q22–23.2 and
7p15) for periodontitis. This information could be useful for
further genetic linkage analysis. Chromosomal heterogeneity was
observed in one family with generalized aggressive periodontitis,
suggesting a small effect of a few genes. Our findings reveal that
susceptibility genes could be common to generalized aggressive
periodontitis and generalized severe chronic periodontitis. More
genetic mapping studies with broader scope and larger data sets
are required to confirm the present findings. CAPES2622/03-
3CONEP12649.

D030
Bacteriological analysis of subgingival plaque from
patients with chronic periodontitis in Slovenia
R. Gašperšič1, A. Sotošek1, P. Videmšek1, M. Sanz2, D. Herrera2,
K. Seme1

1Ljubljana/Slovenia, 2Madrid/Spain

Aim: The aims of the study were to evaluate the frequency of
detection and quantities of periodontal pathogens in subgingival
plaque from Slovenian patients with chronic periodontitis and
to standardize the microbiological methodologies of two labora-
tories.

Material and Methods: To standardize the procedures of labo-
ratories in Madrid and Ljubljana, a calibration exercise was per-
formed with pooled subgingival samples taken from 4 deep
periodontal pockets of 13 untreated chronic periodontitis
patients. To evaluate the microbiological profiles of Slovenian
patients with periodontitis, similar samples were collected from
30 untreated patients with moderate or advanced chronic peri-
odontitis and cultured on non-selective and selective media.
Bacterial species were identified according to specific colony
morphology, Gram-stain and catalase production, and by means
of mass spectrometry. The frequency of detection, counts and
ratios were calculated for each bacterial species.

Results: The agreement between the two laboratories for detec-
tion of Prevotella intermedia/nigrescens was perfect, Porphyro-
monas gingivalis and Tannerella forsythia substantial,
Aggregatibacter actinomycetemcomitans moderate, Fusobacteri-
um nucleatum fair and Parvimonas micra slight (Cohen’s Kap-
pas 1, 0.61, 0.61, 0.43, 0.22 and 0.11, respectively). There were

no differences in measured proportions of total microflora
between the two laboratories. In Slovenian patients, the most
frequently identified species were P. gingivalis (93%), P. inter-
media/nigrescens (90%), T. forsythia (90%), F. nucleatum (80%)
and P. micra (80%). A. actinomycetemcomitans was detected in
57% of samples. The highest counts were found for P. gingiva-
lis, and the lowest for A. actinomycetemcomitans.

Conclusion: Periodontal pathogens, in particular P. gingivalis,
are highly prevalent in Slovenian patients with chronic peri-
odontitis.

D031
Diabetes screening in periodontitis patients and
controls
W.J. Teeuw, M. Kosho, D. Poland, V. Gerdes, B.G. Loos

Amsterdam/Netherlands

Aim: Early diagnosis of (pre)diabetes mellitus is essential for
the prevention and/or treatment of diabetes and diabetes com-
plications. It has been suggested that periodontitis might be an
early complication of diabetes and may be a useful risk indicator
for diabetes screening. In this study, the prevalence of (pre)dia-
betes in subjects with and without periodontitis was investi-
gated.

Material and Methods: From 61 periodontitis patients and 59
subjects without periodontitis, HbA1c values were obtained by
analysis of dry blood spots. Differences in median HbA1c values
and prevalence of (pre)diabetes between the two groups were
analyzed. Multivariate analyses were performed, correcting for
known risk indicators for diabetes screening.

Results: After correction for potential confounders, the peri-
odontitis group showed a significant higher HbA1c value (Med-
ian: 5.9%; range: 5.1–16.3%) compared with the control group
(Median: 5.4%; range: 4.8–9.8%; p = 0.012). In addition, the
prevalence of (pre)diabetes was significant higher in subjects
with periodontitis compared with subjects without periodontitis
(p < 0.001): in the periodontitis group, 33 (54.2%) subjects were
in a pre-diabetes phase and 9 (14.8%) subjects could be diag-
nosed with diabetes according to the ADA-guidelines, whereas
in the control group, 19 (32.2%) subjects had pre-diabetes and 2
(3.4%) of them reached HbA1c values for diabetes diagnosis.
Interestingly, the two individuals in the control group and only
two of nine individuals in the periodontitis group were aware
that they were suffering from diabetes mellitus.

Conclusion: Periodontitis is a useful risk indicator for early
diabetes screening. Early diagnosis and treatment of (pre)diabe-
tes may also benefit the treatment of periodontitis.

D032
Relationship between BMI and periodontal status in
obese and non-obese subjects with periodontitis
S. Öztoprak, A. Uraz, D. Ozbay Cetiner

Ankara/Turkey

Aim: Hyperinflammatory state observed in obesity is proposed
as a mechanism to explain the association between obesity and
periodontitis. However the relationship is still unclear. The aim
of this study was to investigate the association between body
mass index (BMI) and periodontal infection.
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Material and Methods: A total of 40 subjects were divided
into; Non-obese periodontitis (Group 1, n = 10), obese peri-
odontitis (Group 2, n = 10), non-obese healthy (Group 3,
n = 10), obese healthy (Group 4, n = 10) groups based on clini-
cal parameters and BMI. Plaque index (PI), gingival index (GI),
bleeding on probing (BOP), probing pocket depth (PPD), clini-
cal attachment level (CAL), and BMI were recorded. GCF
samples were collected, crevicular levels of interleukin-6 (IL-6)
and tumor necrosis factor-a (TNF-a) were analyzed using
enzyme-linked immunosorbent assay and compared amongst the
study groups.

Results: Mean IL-6 and TNF-a concentrations increased in
GCF with severity of disease from healthy to periodontitis
groups and differed significantly (p < 0.05). It was demonstrated
that, in Group 2, total amounts of IL-6 levels in GCF and peri-
odontal clinical parameters (GI, PI, BOP, PPD, CAL) were
higher than Group 1. However the differences between two
groups were not significant (p > 0.05). Cytokines in GCF cor-
related positively with periodontal parameters in the periodonti-
tis groups.

Conclusion: Within limitations of the study, obesity does not
seem to have a prominent effect on clinical periodontal parame-
ters. However, higher periodontal clinical outcomes and IL-6
cytokine levels in obese patients indicated a possible association
between obesity and periodontitis. IL-6 in GCF could be one
mediating factor that connects body weight and periodontal
infection.

D033
Fc Gamma receptor gene polymorphisms and
susceptibility to chronic periodontitis – a genetic
association study
V. Lavu, P. Venugopal, V. Venkatesan, R. Suresh

Chennai/India

Aim: Evidence suggests functional relevance for polymorphisms
in Fc Gamma Receptor gene in relation to inflammatory and
infectious diseases. The aim of the present study was to investi-
gate the association between functional single nucleotide poly-
morphisms in two Fc Gamma Receptor genes and chronic
periodontitis in a sample South Indian population.

Material and Methods: A total of 400 individuals were
recruited for this study; 200 individuals with healthy gingiva
and 200 chronic periodontitis patients. Genomic DNA was iso-
lated from peripheral blood samples and genotyping was per-
formed for the following functional polymorphisms in
FCGR2A (rs1801274) and FCGR2B (rs1050501) by real time
PCR method with Taqman probes. Chi square test was per-
formed to determine the association of the alleles and genotypes
with chronic periodontitis susceptibility.

Results: A higher proportion of the variant alleles were
observed in the chronic periodontitis group for both the SNP’s
examined. The single nucleotide polymorphism at FCGR2A-
131 (C>T) was found to be associated with chronic periodonti-
tis susceptibility (OR- 1.75, 95% CI: 1.142–2.689, p = 0.01).

Conclusion: In the study population examined, the SNP
(rs1801274) in the FCGR2A gene was found to contribute to
chronic periodontitis susceptibility.

D034
Non-diagnosed diabetes type 2 in periodontal
patients associated with micro- and macro-vascular
complications
V. Palarie, N. Palarie

Orhei/Moldova

Aim: The primary aim was to determine prevalence of non-
diagnosed diabetes type 2 in periodontal patients. The secondary
aim was to evaluate periodontitis related to diabetic micro and
macro vascular complications.

Material and Methods: In period of April–October 2014 in
our clinic were referred 40 patients with periodontitis complica-
tion without diabetes history. The Hemoglobin A1c
(HbA1c) test detected diabetes type 2 in 19 (47.5%) patients
(10 female, 9 male, middle age of 44 years old). Besides of spe-
cific periodonatal examinations, all patients were examined with
retinal camera combined with the optical coherence tomography,
peripheral vascular Doppler, holter cardiography, peripheral neu-
ropathy scanning, osteodensitometry, endocrine biochemical
assays.

Results: All patients presented severe periodontitis. The mean
HbA1c was 10.2% (7.2–13.5%). In all cases a moderated obesity
with a body mass index between 35 and 40 units was docu-
mented. 3 patients presented diabetic cardiopathy associated
with hypertension grade III NYHA. Non-proliferative diabetic
retinopathy was diagnosed in 3 patients, as well as proliferative
retinopathy in 3 cases. In one female patient a hypothyroid
complication was assisted biochemically. Osteopenia was deter-
mined in 14 cases.

Conclusion: There was a significant relationship between
severe periodontal disease and primary diagnosed diabetes type 2
in a dental office. The correlation between diabetes, periodonti-
tis, retinopathy, cardiovascular complications and osteopenia
seems to be very high, but it was unclear whether periodontal
disease directly affects the progression of diabetic micro and
macro vascular complications. Further prospective studies,
including evaluation of systemic factors in relation to periodon-
titis, are necessary.

Periodontal surgery
D035
Autotransplantation of matured third molars into
distal maxillary regions with limited bone height
using a transcrestal sinus floor elevation technique.
A case series
J. Streblov1, J. Dra�zan2

1Praha/Czech Republic, 2Slan�y/Czech Republic

Aim: The aim of the study is a retrospective evaluation of
matured third molars up to 2 years after autotransplantation
into distal maxillary regions with limited bone height using a
transcrestal sinus floor elevation technique with no grafting
material.

Material and Methods: Four matured third molars in adult
patients were autotransplanted into healed sites to replace upper
first molars. Residual bone height ranged between 1 and 6 mm.
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Transcrestal approach for sinus floor membrane elevation was
chosen and no grafting material was used for bone augmenta-
tion. Blood clot only was left around the transplanted teeth
which were stabilized in the wound by a semirigid wire splint or
by crossed matress sutures only. Antibiotics were administered
for infection control. Sutures were removed up to 2 weeks after
surgery, splinting was left in place up to 6 weeks. Endodontic
treatment was performed up to 8 weeks after transplantation.
Clinical and radiographic evaluation of transplanted teeth
including percussion, BOP and intraoral radiographs or CT
scans was performed.

Results: All transplanted teeth healed well with a very low level
of complications. A bone volume gain was seen in all cases.
Clinical signs of ankylosis were observed in most cases.

Conclusion: Taking into consideration the limits of a case ser-
ies a third molar autotransplantation might be a viable option to
replace a missing first molar in distal maxila with minimal resid-
ual bone height. Further research and long-term randomized
controlled trials are needed to confirm the viability of this pro-
cedure.

D036
Factors affecting soft tissue alterations at the
gingival margin in anterior teeth following non-
surgical periodontal therapy: a 3D-scan evaluation
and multilevel analysis
A. Sadiq, H. Jawahri, H. Pinto, J. Buti, K.G. Seymour

Manchester/United Kingdom

Aim: To evaluate factors affecting soft tissue alterations at gin-
gival margin following non-surgical periodontal therapy (NSPT)
using a 3D optical scanning.

Material and Methods: Eight patients with chronic periodon-
titis were enrolled in the study at Manchester Dental Hospital.
Before and 3 months after non-surgical periodontal therapy
(supra and sub-gingival debridement), alginate impressions for
study cast models were taken. Soft tissue thickness measured
at the gingival margin (GMT) and gingival recession (Rec)
was clinically assessed on anterior teeth (canine-to-canine)
following a calibration exercise. Factors at patient, tooth,
site-level were also recorded. Stone models were scanned
(Maestro�3D Dental Scanner) to generate 3Dimensional
images. By software super-imposition of pre and post-operative
images, GMT and Rec variations of soft tissues at gingival
margin were evaluated and influence of potential predictors
analysed by multi-level models.

Results: Three out of 8 patients dropped out of the study. The
difference between clinical versus 3D scan assessment of Rec
increase was statistically significant (p = 0.0003). Multilevel
analysis showed that baseline GMT (3D-scan) is a significant
predictor (p = 0.0417) of clinical Rec: every 1 mm of thickness
leading to 0.2 mm less gingival recession (0.23 � 0.11)
3 months following NSPT. Smoking (p = 0.075) and baseline
probing pocket depth (p = 0.0086) significantly affected 3D
scan measurements of Rec increase.

Conclusion: The 3D scan method showed promising results
to investigate changes in soft tissues being more precise than
clinical assessment. Within the sample size limitations of this
pilot investigation, patients with thicker GMT showed to be
less prone to develop gingival recession 3 months following
NSPT.

D037
Does initial inflammatory response influence clinical
outcome in localized aggressive periodontitis?
L.M. Shaddox, N. Allin, A. Vovk, H. Huang, N. Hovencamp,
I. Aukhil, S. Wallet

Gainesville/United States of America

Aim: We have previously reported a systemic hyper-inflamma-
tory response to bacterial lipopolysaccharide (LPS) in children
with localized aggressive periodontitis (LAP). Additionally, we
observed different levels of this response within the LAP group.
The objective of this study was to evaluate the influence of ini-
tial levels of systemic inflammatory response to LPS on the clin-
ical response to treatment of LAP patients.

Material and Methods: Peripheral blood was collected from 60
African-American participants aged 5–21 years, free of systemic
diseases, diagnosed with LAP. Blood was stimulated with ultra-
pure LPS from E. coli and Luminex� assays were performed to
quantify cyto/chemokine levels. Participants were then subdi-
vided into two groups according to each cyto/chemokine levels
after LPS stimulation at baseline: high responders (HI: above
median response level) and low responders (LO: below median).
Groups were compared regarding periodontal clinical parameters
at baseline, 3, 6 and 12 months following non-surgical treat-
ment with systemic antibiotics.

Results: HI responders, presenting baseline higher levels of
Eotaxin, GM-CSF, MIP1a IL12p40, IL10, IL8, INFc and
TNFa, presented poorer reduction in clinical parameters after
treatment when compared to LO responders. No differences
were observed in clinical response between HI and LO LPS-
induced levels of IL-1a, IL-1b or IL-6.

Conclusion: The degree of inflammatory response to LPS
present in LAP individuals seems to affect the magnitude of
their response to periodontal treatment. Further studies need to
be conducted to evaluate the mechanisms of this occurrence and
the potential of a specific response trait in predicting LAP activ-
ity.

D038
Osseous resective surgery with and without fibre
retention technique: clinical, radiographic,
histological and biomolecular comparison
M. Audagna, G.M. Mariani, E. Ercoli, A. Graziano, F. Ferrarotti,
F. Romano, M. Aimetti

Turin/Italy

Aim: This split-mouth Randomized Clinical Trial aimed to
compare clinical and histological outcomes between Fibre
Retention Osseous Resective Surgery (FibReORS) and Osseous
Resective Surgery (ORS) in shallow pocket treatment.

Material and Methods: Twenty-six sextants in 13 chronic peri-
odontitis patients were selected: 13 sextants were randomly
assigned to ORS and 13 to FibReORS. Clinical evaluation of
probing depth (PD), recession (Rec) and Clinical Attachment
Level (CAL) were performed at baseline, 6 and 12 months.
Periapical radiographs were taken prior and after surgery, at 6
and 12 months. Histological and biomolecular investigation was
performed on epithelial-connective samples taken intraoperative-
ly and at suture removal, and subjected to analysis with hema-
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toxylin-eosin and to molecular analysis of IL-1a, CXCL5,
TNFa, IFNg, CD14 marker, TRAP1 expression.

Results: Ostectomy amounted to 1.0 � 0.3 mm in ORS and
to 0.4 � 0.2 mm in FibReORS. At 12-month PD changes
were similar in both groups. ORS showed significantly
(p < 0.001) greater radiographic bone resorption (0.5 � 0.1 mm
vs. 0.1 � 0.1 mm), Rec increase (3.7 � 1.0 mm vs.
2.8 � 0.7 mm) and post-operative discomfort compared to Fi-
bReORS. Histological and biomolecular results showed respec-
tively a faster epithelial-connective reorganization and less
inflammatory response with FibReORS. Flow cytometric analy-
sis with Ab Anti-Human TRAP highlighted a stationary post-
surgical score for FibReORS and increased for ORS.

Conclusion: FibReORS was equally effective as ORS in estab-
lishing physiological PDs, but it was more invasive, as demon-
strated clinically by less ostectomy and postoperative bone
resorption, and histologically by lower activation of the mono-
cyte-macrophage-osteoclastic line.

D039
Coronally advanced flap (CAF) with or without
plasma rich growth factors (PRGF) for the treatment
of human gingival recessions. A 1-year follow-up
split-mouth study
M. Del Pizzo1, L. Ravera2, F. Modica1, C. Debernardi1

1Torino/Italy, 2Chieri/Italy

Aim: This prospective comparative study evaluates the clinical
and aesthetic outcomes of a coronally advanced flap (CAF) with
or without plasma rich growth factors (PRGF) for the treatment
of gingival recessions.

Material and Methods: Twelve non-smoking patients with
bilateral symmetrical Miller Class I or II single buccal gingival
recessions (total number: 24) were selected for a split-mouth
study. In each patient one site was randomly assigned to the
CAF + PRGF procedure (test group) while the contralateral
area to the CAF alone (control group). The parameters recorded
at baseline (T0) and 12 months post-operatively (T1) were
recession depth (REC), probing depth (PD), clinical attachment
level (CAL) and keratinized tissue width (KT). Aesthetic evalu-
ations at T1 were made both by a clinician and by the patients
who also evaluated post-operative morbidity (swelling and pain).

Results: At T0 mean REC was 2.67 � 0.78 mm in the test
group and 2.42 � 0.51 mm in the control group. In each group
REC reduction and CAL gain from T0 to T1 were statistically
significant (p < 0.01). Mean root coverage at T1 was
93.8 � 11.3% in the test group and 81.3 � 30.6% in the con-
trol group. Complete root coverage (CRC) at T1 was achieved
in 75% of the test sites and in 58.3% of the control sites. Differ-
ences between the groups for all parameters including aesthetic
assessments and post-operative morbidity were not statistically
significant.

Conclusion: CRC and CAL gain were higher in the
CAF + PRGF group compared to the CAF group without sta-
tistically significant differences.

D040
Upper central frenectomy: a novel surgical
technique to increase the keratinized tissue width
F. Modica, M. Del Pizzo

Torino/Italy

Aim: This prospective study evaluates the clinical outcomes of
a new modified surgical frenectomy technique of the maxillary
central frenum to increase the keratinized tissue width and to
improve both oral hygiene and esthetics.

Material and Methods: 20 patients (mean age:
10.4 � 1.98 years) with a papillary insertion of the maxillary
central frenum have been treated with a new modified frenecto-
my surgical technique. After having accomplished the classical
V-shaped scalpel incision, two pedicle grafts were raised from
both sides of the adjacent mucogingival area, rotated horizon-
tally and sutured together in the midline with only one single
suture. The suture was removed 1 week post-operatively. The
parameters recorded at baseline and at 6 months post-op. were
full mouth plaque score (FMPS), full mouth bleeding score
(FMBS), keratinized tissue width (KT) between the central
upper incisors and the diastema width (D).

Results: A statistically significant (Wilcoxon test) marked
improvement of all parameters was recorded from baseline to
the 6 months post-op follow-up. Mean values of FMPS and
FMBS decreased from 51.5% to 18.3%, and from 37.6% to
15.3% respectively (p < 0.001). On average, KT increased from
2.25 to 8.35 mm, (p < 0.001) while D decreased from 2.77 to
1.30 mm (p < 0.001).

Conclusion: This quite simple new modified frenectomy surgi-
cal procedure for the maxillary central frenum allows a marked
increase of KT in the midline without any sign of relapse,
improving thus oral hygiene measures and esthetics. Further-
more, in many cases a spontaneous complete closure of the D
occurred.

Implantology: Biomaterials & tissue regeneration
D041
Changes in augmented bone height after sinus
lifting: a 2-dimensional retrospective analysis
F. Younes, A. Eghbali, T. De Bruyckere, J. Cosyn

Jette/Belgium

Aim: Sinus lifting by means of the lateral window technique
has become a common technique in contemporary practice. Few
studies reported on the vertical stability of the augmented bone,
yet using panoramic radiographs. The objective of this retro-
spective case series was to evaluate changes in augmented bone
height in a more accurate manner.

Material and Methods: Patients who underwent sinus lifting
through the lateral window technique in 2 practices between
2010 and 2013 were selected. Xenografts (Bio-Oss�; Geistlich
Pharma AG, Wolhusen, Switzerland) and bone condensing
implants with variable-thread design (NobelActive�; Nobel Bio-
care, Gothenburg, Sweden) had been used in all subjects. The
following parameters were assessed based on peri-apical radio-
graphs: Initial native bone height (BH-B), bone height after
sinus lifting and implant placement (BH-IP), bone height at
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final reassessment (BH-F), implant survival and marginal bone
loss (BL).

Results: Of 70 eligible patients, 57 [mean age 56 years
(SD = 11)] could be evaluated after 19 months (SD = 9) of
function. The time between sinus lifting and implant surgery
was on average 4.6 months (SD 1.5). BH-B, BH-IP and BH-F
were on average 3.87 mm (SD = 174), 13.75 mm (SD = 2.12)
and 13.11 mm (SD = 2.12), respectively (Fig. 1). The differ-
ences between all time points were highly significant
(p < 0.001). Only one out of 105 implants failed and mean BL
was 0.51 mm (SD 0.65).

Conclusion: Augmentation of the atrophic maxilla by means of
sinus lifting with a xenograft, yields only limited vertical resorp-
tion. Moreover, installation of a bone condensing implant with
variable-thread design in an early healing stage seems predict-
able.

D042
Novel use of human blood-derived progenitors to
stimulate vasculogenesis and osteogenesis
H. Zigdon Giladi, G. Michaeli Geller, A. Evron, L. Goldenberg,
E.E. Machtei

Haifa/Israel

Aim: Neovascularization in crucial to sustain sufficient nutrition
and cellular supply to bone grafts. The aim of this study was to
enhance neovascularization and osteogenesis, by local transplan-
tation of human blood derived endothelial progenitor cells
(hEPC).

Material and Methods: hEPC were isolated from adults,
expanded and characterized. 106 hEPC were mixed bTCP and
transplanted in guided bone regeneration (GBR) model by fix-
ing a gold dome to nude rat calvarium (n = 12). Domes filled
with bTCP served as control (n = 12). Rats were sacrificed after
3 or 5 months. Histomorphometry was used to analyze blood-
vessel density (Bv/mm2) and bone area fraction (%). Immuno-
histochemistry was used to trace the transplanted cells in the
newly regenerated bone.

Results: FACS analysis demonstrated that >95% of the cells
were positive for CD31 (endothelial marker), but negative to
CD14 (hematopoietic marker). Three and five months post
transplantation, blood vessels density was elevated by 700% and
900% (respectively) in the hEPC compared with control
(p ≤ 0.0001). Bone area fraction was also higher in hEPC at
3 months: control 4.8 � 1.6% vs. hEPC 19.41 � 3%,
p = 0.001; at 5 months: control 15.8 � 4.9% vs. hEPC
37.66 � 5%, p = 0.01. Immuno-staining using human-specific
antibodies: CD31 and osteocalcin revealed engraftment of the
CD31+ transplanted human cells into blood vessel walls while,
human osteocalcin was detected in the cytoplasm of cells adja-
cent to the newly formed bone.

Conclusion: Transplanted hEPC increased vasculogenesis and
osteogenesis. The presence of human antibodies in the newly
formed rat tissue indicating the direct role of the cells in vascu-
logenesis and osteogenesis.

D043
Histological and histomorphometric analysis of pure
b-tricalcium phosphate and biphasic b-tricalcium
phosphate/hydroxyapatite used for maxillary sinus
floor augmentation
D. Jelu�si�c1, D. Rothamel2, I. Puhar3, T. �Cabov4, D. Plan�cak3

1Opatija/Croatia, 2Cologne/Germany, 3Zagreb/Croatia, 4Rijeka/
Croatia

Aim: The aim of the study was to perform a clinical sinus floor
augmentation trial on the use of two different synthetic bone
grafts and analyse their histological and histomorphometric
characteristics.

Material and Methods: Lateral maxillary sinus lift procedures
were performed on a total of 60 patients. The patients were ran-
domly and equally subdivided into two groups on the basis of
the material used. One group of patients underwent lateral aug-
mentations with pure b-three-calcium phosphate (b-TCP),
whereas for the other group a two-phase combination of b-TCP
and hydroxyapatite (60% HA and 40% b-TCP) was used. Six
months following augmentation a trephine core was taken from
the augmented region, and sent for histological and histomor-
phometric evaluation.

Results: Histological analysis of both materials showed a regu-
lar osseous organization of the augmented area, with pro-
nounced resorption in a pure b-TCP group. Foreign body
reaction was not observed in both groups. A histomorphometric
comparison of both materials indicated a slightly increased pro-
portion of newly formed bone in the biphasic material group
(38.4% vs. 36.1%). Biphasic material samples presented more
residual material (32.6% vs. 30.2%) and less non-mineralized
component (28.9% vs. 34.2%) when compared to pure b-TCP.
However, these histomorphometric differences were found not
to be statistically significant.

Conclusion: Bone graft substitute materials used in this study
are biocompatible and support bone regeneration at the osteo-
conductive level. A slight advantage has been found for the
biphasic material with respect to the pure b-TCP regarding
newly formed bone of the augmented sinus.

D044
Long-term results of a modified crestal sinus floor
elevation technique with simultaneous implant
placement in the extremely resorbed maxilla
R. Frey1, I. Blum2, J. Rohde1

1Heidelberg/Germany, 2London/United Kingdom

Aim: To evaluate the 5-year success of simultaneously placed
dental implants using a minimally invasive single-stage tech-
nique for crestal sinus floor elevation when the residual alveolar
crestal bone height is ≤4 mm.

Material and Methods: A novel clinical technique for single-
stage crestal elevation of the maxillary sinus floor membrane and
alveolar ridge augmentation, based on the osteotome technique
and using a vascularized pedicle bone graft was developed for
clinical cases when maxillary alveolar crestal bone height is
≤4 mm. To date, 72 dental implants have been placed in 48
patients using the presented technique and all implants have
been functional.
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Results: The 1- and 5-year success rates were 97.3% and
97.3% respectively. The risk of implant failure increased propor-
tionally with decreased residual bone height and with increasing
patient age. No difference was observed in implant loading and
resulting implant failure at the 1- and 5-year review visits
(p = 0.01). The range of bone augmentation height was 2–
14 mm (mean = 8.2 mm).

Conclusion: In contrast to previous recommendations using a
two-stage approach for implant placement in the severely re-
sorbed maxilla, the presented technique allows vertical bone
augmentation into the sinus cavity and simultaneous implant
placement using a single-stage approach involving a vascularized
pedicle bone graft; thereby preserving the osteogenic potential of
the sinus floor membrane. This technique combines the mini-
mally invasive approach of the osteotome technique with a large
augmentation volume and implant placement when alveolar
crestal bone height is ≤4 mm, otherwise requiring more exten-
sive surgery and secondary implant placement.

D045
Impact of biomaterial physical characteristics on
bone regeneration: comparison of three
hydroxyapatites
F. Lambert1, M. Knapen1, P. Layrolle2, P. Drion1, E. Rompen1

1Li�ege/Belgium, 2Nantes/France

Aim: The primary objective of this study was to compare the
performance and the osteoconductivity (osteogenesis and bone-
to-material contact) of three hydroxyapatite-based biomaterials
of different origin (natural or synthetic) or manufacturing pro-
cess in a sinus lift model in rabbits. The secondary objective was
to correlate the findings with the physical and topographical
characteristics of the biomaterials.

Material and Methods: Two bovine hydroxyapatites (BHA
and CBHA) manufactured with two different manufacturing
processes and one synthetic hydroxyapatite sintered at high tem-
perature (SHA) were characterized with scanning electronic
microscopy and implanted in a sinus lift model in rabbits. Non-
decalcified histology was performed at 1, 5 and 12 weeks after
implantation and subjected to histomorphometric analyses.

Results: The studied biomaterials displayed a different surface
topography. The two natural HA displayed significantly higher
bone quantities (BHA vs. SHA p = 0.0018 and CBHA vs.
SHA p = 0.033) at 5 and 12 weeks compared to the synthetic
one (SHA). Moreover, the osteoconductivity (bone to material
contact) was significantly higher in BHA group compared to
the two other groups (BHA versus SHA: p = 0.023 et BHA
versus CBHA: p = 0.033).

Conclusion: HA-based biomaterials from diverse origins and
manufacturing processes displayed different topographical char-
acteristics. The regenerated bone architecture is significantly dif-
ferent; more bone was found with natural HA compared to the
synthetic ones and significantly higher bone to material contacts
were found with BHA.

D046
Repair of soft tissue defects with porcine collagen
matrix (Geistlich Mucograft�) prior to dental
implant placement
S. Shahdad

London/United Kingdom

Aim: The aim is to present two clinical cases describing a sur-
gical approach for repairing soft tissue defects using porcine
derived collagen matrix in aesthetic zone prior to replacement
with dental implants.

Material and Methods: Two maxillary central incisor sites
were treated; one immediately after extraction to correct a Miller
Class III recession defect and the other 6 weeks after extraction
to correct a labial mucosal fistula. A split thickness pouch was
created at the defect site and porcine derived collagen matrix
was introduced as a partially covered barrier membrane and
allowed to heal by secondary intention. After 6 weeks of healing
and graft maturation, implants were placed with simultaneous
guided bone regeneration technique using deprotinised bovine
bone and porcine collagen membrane. Following submerged
healing for 8 weeks, implants were exposed and restorative
treatment commenced.

Results: After 34- and 16- months follow-up respectively, soft
tissue defects were completely resolved, optimal peri-implant
soft tissue architecture was re-established in both cases and aes-
thetically the repair was imperceptible with optimal colour
match.

Conclusion: The two cases achieved the anticipated quantita-
tive and qualitative outcomes. This report demonstrates a novel
application and are the first such published cases illustrating
repair of the soft tissue defects with porcine derived collagen
matrix (Mucograft�) prior to dental implantation.

Peri-implant diseases
D047
Healing of peri-implant mucosa at titanium
abutments with different surface characteristics in
humans
C. Tomasi1, M. Donati1, F. Tessarolo2, J.L. Wennstr€om1,
G. Nollo2, T. Berglundh1

1Gothenburg/Sweden, 2Mattarello/Italy

Aim: The objective of the present experiment was to evaluate
differences in the formation of mucosal attachment to titanium
implant components with two different surfaces.

Material and Methods: 22 subjects needing one or more
implants were recruited. After implants installation, custom-
designed abutments with a reduced diameter and with two dif-
ferent surfaces (rough or smooth) were connected to the
implants in a randomized order. In patients with one implant
the experimental abutment was designed with both types of sur-
faces. Flaps were sutured around the abutments. Subjects were
randomly assigned to healing periods of 4 (11 patients) or
8 weeks (11 patients). A circular biopsy was obtained with a
specifically designed 5-mm wide punch. The biopsy was
removed together with the experimental abutment and placed in
a fixative. After fixation, the specimens were prepared for histo-
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logical and environmental scanning microscopic (ESEM) analy-
sis. Tissue remnants on the abutment surface were quantified
with a scoring system grading from 0 (no tissue remnants) to 5
(total surface of abutment covered).

Results: Preliminary data from ESEM analysis indicate differ-
ences in tissue adhesion to the biomaterial between the two
types of experimental abutments. The mean score for the rough
surface was 0.5 at 4 weeks and 0.9 at 8 weeks, while the mean
score for the smooth surface was 1.2 at 4 weeks and 1.8 at
8 weeks. Immuno-histochemical preparation of paraffin-embed-
ded sections was performed and assessment of vascular density
and cellular composition in peri-implant mucosa is ongoing.

Conclusion: Surface characteristics of the implant abutment
seem to influence the adherence of peri-implant mucosa.

D048
Implant patient compliance varies by periodontal
treatment history
B. Zeza1, A. Pilloni1, D. Tatakis2, A. Mariotti2, C. Mongardini1

1Rome/Italy, 2Columbus/United States of America

Aim: The aim of this retrospective study was to observe the
level of adherence to supportive periodontal therapy (SPT) of
the implant treated patient with different periodontal history
and its influence on marginal bone level around implants.

Material and Methods: In a population of 108 patients treated
with at least one dental implant, contributing with 332 implants
the following information was collected by a single operator
who had not participated in the implant insertion or in the
SPT: (1) number of recalls and adherence to these visits calcu-
lated from the presences and absences registered in the chart
during the first year of follow-up, during the 5 year SPT and
during the entire SPT; (2) periodontal status; (3) bone level
around the implants from the most recent radiography and (4)
clinical parameters: probing pocket depth (PPD) and bleeding
on probing (BOP) during SPT.

Results: The overall compliance during 6 � 3.3 (2–13) years in
function was 77% (SD 23). Patients with a history of periodontitis
(P) performed statistically better than periodontally healthy
patients (NP) (NP 60% vs. P 80%). The insufficient compliers
counted for 12% of the population (NP 23% vs. P 7.6%). The
mean bone level of 601 sites was 0.9 � 1.1 mm showing impor-
tant correlations with the previous periodontal history but not
with the level of compliance, or the presence of PPD ≥ 4 mm in
the first clinical periodontal measurements after implant insertion.

Conclusion: Almost 90% of implant treated patients performed
as partial compliers. Periodontally treated patients adhere better
to the SPT than periodontally healthy patients.

D049
Prevalence of peri-implant diseases: a cross-sectional
study
E. Papathanasiou1, N. Jeong1, A. Park1, J.B. Hanley2, A.
Parashis1

1Boston/United States of America, 2Portland/United States of
America

Aim: This cross-sectional study was designed to evaluate the
health status-data of implants in patients treated at Tufts

University School of Dental Medicine between 2004 and 2010
with implant-supported prostheses of at least 2 years in service.

Material and Methods: Implant placement data from 49
patients with 116 implants [mean age 59.7 years (29–88 years),
2.4 average number of implants (1–8 implants),
51 � 25 months median follow-up time after prosthetic place-
ment] was retrieved from electronic records and a detailed his-
tory for possible risk indicators was obtained at a follow-up
examination. Clinical parameters were recorded by two cali-
brated examiners and radiographic evaluation was performed by
one examiner, blinded to any clinical measurements. Data was
analyzed with SAS9.2.

Results: Peri-implant mucositis (M) occurred in 12.1% of the
implants and 16.3% of the subjects. Peri-implantitis (PI) was
found in 11.2% of the implants and 20.4% of the subjects and
occurred more frequently in males and older subjects. 84.6% of
the implants with PI were in the maxilla and 15.4% in the man-
dible. 14% and 21.4% of the implants were classified as M and
PI respectively when bone augmentation was performed during
placement (36.2% of the implants). Of those implants with
screw-retained prostheses (56%), 12.3% and 6.2% were classified
as M and PI respectively, while the respective percentages for
cement-retained prostheses (44%) were 11.8% and 17.6%.

Conclusion: The preliminary data of this study in patients in
the US support similar prevalence of peri-implantitis, but lower
prevalence of peri-implant mucositis at both implant- and
patient-level compared to those reported from patients world-
wide.

D050
Microbiological findings and aMMP-8 for detection
of periimplant disease in patients under supportive
implant therapy
S. Rinke1, K. Kramer1, P. Eickholz2, D. Ziebolz3

1Goettingen/Germany, 2Frankfurt Am Main/Germany, 3Leipzig/
Germany

Aim: This practice-based cross-sectional study aimed at evalu-
ating microbiological findings and aMMP-8 of periimplant mu-
cositis (M) and periimplantitis (P) in partially edentulous
patients under supportive implant therapy (SIP).

Material and Methods: Patients fulfilling the following criteria
were included: Same type of implant (Ankylos), fixed super-
structures, participation in SIP, functional period of the restora-
tion >2 years. Dental examination covered pocket probing depth
(PPD), bleeding on probing (BOP), and radiographic bone loss.
Classification of M (probing depth ≥ 4 mm + BOP) and P
(probing depth ≥ 5 mm + BOP/pus + radiographic bone loss
>3 mm) were derived. Different samples of gingival crevicular
fluid (GCF) were taken from all periimplant pockets at each
implant to detect periodontal pathogens (PCR) and aMMP-8
level (ELISA).

Results: 87 patients (57.1 � 11 years; f = 51) with 168
implants (mean observational period: 68.2 � 24.8 months) were
examined. The implant-related prevalence of M was 33%
(n = 55) and of P 9% (n = 16). Microbiological analysis showed
no statistical difference between M and P (p > 0.05). Porphyro-
monas gingivalis (M: 67%, P: 68%), Tannerella forsythia (M:
58%, P: 62%), and Fusobacterium nucleatum (M: 89%, P: 93%)
were the most frequent bacterial findings in both types of peri-
implant disease. Only Treponema denticola (Td), and Prevotella
intermedia (Pi) showed a higher prevalence in P (M: Td = 33%,
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Pi = 25%; P: Td and Pi = 50%). The mean aMMP-8 level
showed no statistical difference (p > 0.05) between M (19.6 ng/
ml; 95% CI: 14.7–24.5) and P (18.4 ng/ml; 95% CI: 14.5–
22.3).

Conclusion: Microbiological findings and aMMP-8 level are
not suitable for a safe differentiation between periimplant muco-
sitis and periimplantitis in patients under SIP.

D051
Surgical treatment of peri-implantitis with and
without adjunctive use of systemic antibiotics. A
randomized controlled clinical trial
O. Carcuac, J. Derks, G. Charalampakis, I. Abrahamsson,
J.L. Wennstr€om, T. Berglundh

Gothenburg/Sweden

Aim: The objective of this study was to evaluate surgical treat-
ment of peri-implantitis with and without systemic antibiotics/
local antiseptics.

Material and Methods: 100 patients with severe peri-implanti-
tis at one or more implants requiring surgical treatment were
recruited and randomized into two treatment groups. A stratifi-
cation protocol was applied regarding distribution of smokers.
While patients in both groups received surgical therapy aiming
at pocket elimination, the patients in the test group received
Amoxicillin 750 9 2 during 10 days in conjuction with the sur-
gical therapy. Implants were cleaned using 10 9 10 mm gauze
soaked in saline or chlorhexidine, forming two subgroups among
test and control subjects. Microbiological sampling and clinical
examinations (BoP, PPD) were performed prior to surgery and
at 6 and 12 months of follow-up. Radiographs were obtained
2 weeks (baseline) and 12 months after surgical therapy.

Results: 100 patients/179 implants were treated. 99 patients
(65 females and 34 males; mean age 66.3 � 13.6 years) com-
pleted the 1-year follow-up period. 33% of patients were smok-
ers. At 1 year, 6 implants were lost. Depending on the
treatment protocol, successful outcomes of surgical therapy (BoP
negative, PPD ≤ 5 mm and bone loss ≤0.5 mm) were achieved
in 17–48% of patients.

Conclusion: Resolution of peri-implantitis can be achieved
using an anti-infective protocol incorporating surgical access,
implant surface decontamination followed by supportive therapy
during follow-up.

D052
Osteoporosis and other diseases Influence on
peri-implant bone loss. A multicenter study
J.R.C. Flores1, J. Silvestre-Rangil2, A.M. Alonso-Dom�ınguez1,
L. Castellanos-Cosano1, G. Machuca-Portillo1

1Sevilla/Spain, 2Valencia/Spain

Aim: Osteoporosis is a disease with a high prevalence in the
post menopausal woman. Controversy exists around the correla-
tion between osteoporosis and periodontal disease. Some authors
found a positive correlation and others negative, but correlation
between osteoporosis and peri-implant disease has not been dee-
ply studied in the literature. There is currently limited literature
on the correlation between osteoporosis and peri-implant dis-
ease. This study aims to clarify this issue.

Material and Methods: 255 implants were placed in 83
patients from Special care in dentistry, masters degrees, from
University of Seville and University of Valencia. Postoperatively
an orthopantogram was taken immediately after placement and
2 years later to assess bone condition. The presence of peri-
implant disease bone loss was assessed using the Lagrevall classi-
fication. The presence of osteoporosis was assessed using Man-
dibular Cortical index system. Details of patients additional co-
morbities were collected from the available medical records.
Descriptive stadistics were performed (mean standard deviation
etc.). Then a qualitative comparison of non parametric variables
was made (Chi- Squared test, post-hoc Haberman test) and the
Spearman test was used in order to asses non parametric correla-
tion between variables.

Results: Positive correlation between peri-implant bone loss and
placing implant in regenerated bone was found. Additionally a
positive correlation between peri-implant bone loss and a previ-
ous history of periodontal disease, was also found. No correlation
was found between peri-implant bone loss and Osteoporosis.

Conclusion: History of periodontitis and placing implants in
regenerated bone increases the risk of peri-implant bone loss.
However no such risk was seen in patients suffering with osteo-
porosis.

D053
Peri-implantitis – regenerative treatment with
enamel matrix derivative and effects on healing –
a randomized controlled pilot study
C. Isehed1, S. Renvert2, B. Svenson3, A. Holmlund1, P. Lund-
berg4

1G€avle/Sweden, 2Kristianstad/Sweden, 3€Orebro/Sweden, 4Ume�a
University/Sweden

Aim: In a randomized controlled intervention study investigate
if enamel matrix proteins (EMP) will contribute to an additional
healing after surgical treatment of peri-implantitis.

Material and Methods: Twenty-nine patients referred to the
Department of Periodontology, met the inclusion criteria. The
inclusion criteria: one implant in each patient had an angular
bone defect ≥3 mm at implant site with a pocket depth ≥5 mm
with bleeding or pus. Allocation was performed by block ran-
domization to surgical treatment with or without EMP (test/
control, 15/14). Examiner assessing the outcomes was blinded
to group assignment. At baseline and at 12 months, a full
mouth plaques score (FMPS), full mouth bleeding score
(FMBS) was recorded, and at implant site pocket depth (PD),
marginal bone level (BL) measured on digital x-rays (primary
outcome), bleeding (BOP), plaque (PI), pus (PUS), recession
(REC) (secondary outcome). Statistical analysis: Mann–Whitney
and Wilcoxon Sign Rank test.

Results: Twenty-six out of 29 implants were followed for
12 months. 4 implants were lost to follow-up at 12 months.
The mean changes in PD were 2.5 mm (SD 2.03) for test group
and 4.0 (2.88) for the control group. BL changes were 1.12
(1.57) and 0.28 mm (1.76) respectively. Neither primary out-
come nor secondary outcome did significantly differ between test
and control group. However, 83% of the implants in the test
group gained marginal bone gain compare to 50% in the control
group.

Conclusion: EMP did not contribute significantly to additional
healing when treating peri-implantitis surgically in this pilot
study. Limited changes in BL were in favour of EMP.
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Antimicrobial therapies
D054
Long-term clinical effects of adjunctive antimicrobial
photodynamic therapy in periodontal treatment: a
randomized clinical trial
H.A. Al-Waeli1, S. Alkhateeb2, A. Alsaadi2

1Bukit Jalil/Malaysia, 2Irbid/Jordan

Aim: Mechanical removal of microbial biofilm dental plaque
from tooth surfaces is important for treatment of periodontal
diseases. However, the effectiveness of conventional scaling and
root planing (SRP) is affected by the local conditions, and resid-
ual bacteria can affect the healing process. We performed a ran-
domized clinical trial to test our hypothesis that adjunctive
antimicrobial photodynamic therapy (aPDT) plus SRP has sig-
nificant effects compared with SRP alone, which can last for
1 year in the treatment of inflammatory periodontal diseases.

Material and Methods: The study included 136 sites in 16
patients with previously untreated chronic periodontitis, at least
one premolar and one molar in every quadrant (minimum, four
teeth/quadrant), and at least one tooth with attachment loss of
≥4 mm in every quadrant. In all patients, two randomly assigned
quadrants were treated with SRP and the other two were treated
with SRP + aPDT. The clinical parameters of probing pocket
depth (PPD), bleeding on probing (BOP), and clinical attach-
ment level (CAL) were evaluated at baseline, and after 3, 6, and
12 months.

Results: There were no significant differences between the two
groups at baseline. PPD and BOP showed significant reductions
and CAL showed significant gains from baseline for all three
time points in both groups. In addition, there were significantly
greater reductions and gains for SRP + aPDT than for SRP at
all three time points.

Conclusion: These data demonstrate significant improvements
in all evaluated clinical parameters for at least 1 year, and sug-
gest that aPDT as an adjunctive therapy to SRP represents a
promising therapeutic concept for persistent periodontitis.

D055
The effect of benzydamine hydrochloride on dental
plaque and gingival inflammation
S. Ulovec1, T. Pale�sko2, I. Puhar1, D. Vra�zi�c1, A. Badovinac1,
D. Bo�zi�c1, D. Plan�cak1

1Zagreb/Croatia, 2Ruda/Croatia

Aim: The aim of the study was to investigate the efficacy of
benzydamine hydrochloride solution in preventing de novo
development of dental plaque and plaque–induced gingivitis.

Material and Methods: This randomized, double-blind study
was carried out on 50 systemically and periodontally healthy vol-
unteers, both smokers and non-smokers, divided into two
groups. All subjects underwent oral prophylaxis session and were
asked not to perform their standard oral hygiene for the next
3 days. During those days, 25 subjects were instructed to rinse
with benzydamine hydrochloride solution (test group), while 25
subjects used a placebo mouth rinse (control group). Plaque
index (PI) and Bleeding on Probing (BOP) were measured on
baseline and after 3 days. Statistical analysis was performed
using non-parametric tests.

Results: The results of this study showed a significantly lower
PI values after 3 days in the test group, as compared with the
control (47.9% vs. 73.8%, p < 0.001). Increase in PI values was
established across test and control groups, regardless of their
smoking status (p < 0.05). The difference in BOP values after
3 days between the test and control group failed to reach statis-
tical significance (p = 0.180). Slightly higher BOP values were
found in the test group (13.8% vs. 10.4%) despite lower PI val-
ues. No side effects were observed.

Conclusion: This study proved the antiseptic properties of ben-
zydamine hydrochloride solution when compared to placebo, but
has failed to ascertain its anti-inflammatory effect. Therefore,
the use of benzydamine hydrochloride solution as a supplement
to regular oral hygiene seems questionable.

D056
Prospective double-blind randomized controlled
clinical trial in the gingivitis prevention with an
oligomeric proanthocyanidins nutritional supplement
R.M. D�ıaz-S�anchez, D. Torres-Lagares, G. Castillo-Dal�ı,
A. Fern�andez-Olavarr�ıa, R. Mosquera-P�erez, J.M.
Delgado-Mu~noz, J.L. Guti�errez-P�erez

Sevilla/Spain

Aim: To evaluate the effectiveness on tissue response of the
new nutritional supplement made of Oligomeric Proanthocyani-
dins in induced gingivitis after 21 days of use.

Material and Methods: A double-blind randomized controlled
prospective clinical trial was carried out on 20 patients divided
into an experimental and a control group after fulfilling the
selection criteria. Patients had to come 4 times during the study
to register the Silness and Loe and Gingival Bleeding index,
plaque index, inflammatory crevicular fluid study (IL6) and
changes in brightness of the gingiva.

Results: The Silness and Loe index was higher in the Control
than in the Experimental group, reaching a twofold difference
between groups (p < 0.0001). This fact is also corroborated by
the Gingival Bleeding Index, since the bleeding was lower in
the experimental group (p < 0.005). However, the dental plaque
on the tooth surface according to the Plaque index was higher
in 33% in the experimental group (p < 0.006). No statistically
significant differences were found in the change of brightness of
the gingiva. Some differences in IL-6 in the crevicular fluid
were found (p < 0.0001).

Conclusion: Oligomeric Proanthocyanidins have an effect on
the periodontal tissue’s health, since the bleeding index and
Loe and Silness Gingival index was significantly lower in the
experimental group than in the control group. No effects on
the accumulation of plaque on the tooth surface were found so
further studies are needed to determine the nature of the
plaque.

D057
Adjunctive subantimicrobial-dose doxycycline in the
treatment of chronic periodontitis in type 2 diabetic
patients: a unique combination therapy
M.A. Gomaa, H.M. El Guindy, M.A. Mahmoud, E.A. El Zamarny

Tanta/Egypt
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Aim: To evaluate the effectiveness of adjunctive combination
therapy of subantimicrobial-dose doxycycline (SDD) and locally
delivered doxycycline (LD) in the treatment of chronic peri-
odontitis in patients with type 2 diabetes mellitus (T2DM).

Material and Methods: Forty patients with a controlled
T2DM and moderate chronic periodontitis were selected. They
were randomly divided into four groups, ten patients each:
Group (1) patients treated by full mouth scaling and root plan-
ing (SRP), LD gel 10% and SDD 20 mg bid for 6 months.
Group (2) patients treated by full mouth SRP and LD gel 10%.
Group (3) patients treated by full mouth SRP and SDD 20 mg
bid for 6 months. Group (4) patients treated by full mouth SRP
as a control group. Periodontal pocket depth (PPD), clinical
attachment level (CAL), and bleeding on probing (BOP) were
recorded at baseline, 3, 6 and 9 months. Gingival crevicular
fluid (GCF) samples were collected and a quantitative measure-
ment of matrix metalloproteinase-8 (MMP-8) was carried out
by using Enzyme-Linked Immunosorbent Assay (ELIZA) at
baseline, 3, 6 and 9 months.

Results: Significant reductions in clinical parameters (PPD,
CAL, BOP), the amount of GCF MMP-8, were demonstrated
at 3, 6, and 9 months evaluation period compared to the base-
line for all study groups with a significantly greater improvement
for group (1) compared to other study groups (p ≤ 0.05).

Conclusion: Combination therapy including, SRP, SDD, and
LD, provided significantly greater clinical benefits over SRP
alone in the treatment of chronic periodontitis in patients with
T2DM.

D058
Impact of different dosages and time of
administration of systemic antibiotic therapy in the
treatment of generalized chronic periodontitis:
1-year outcomes of a randomized placebo-controlled
clinical trial
M. Feres1, I. Borges Junior2, M. Faveri2, P.M. Duarte2,
L.C. Figueiredo2

1Guarulhos/Brazil, 2S~ao Paulo/Brazil

Aim: To compare the clinical outcomes of different doses of
metronidazole (MTZ) (250 and 400 mg) and duration of sys-
temic MTZ + amoxicillin administration (AMX) (7 or 14 days)
in the treatment of generalized chronic periodontitis (GChP).

Material and Methods: 110 subjects were randomly assigned
to receive scaling and root planing (SRP)-only or combined
with 250 or 400 mg of MTZ plus AMX (500 mg) TID for 7
or 14 days. Subjects were clinically monitored at baseline and 3,
6 and 12 months post-therapy.

Results: The groups treated with adjunctive antibiotics exhib-
ited generally better clinical results than that treated with SRP-
only. Subjects receiving MTZ (250 or 400 mg) + AMX for
14 days presented the greatest reduction in probing depth (PD)
and gain in clinical attachment level (CAL) at initially deep
sites (PD ≥ 7 mm) and a greater reduction in the mean number
of sites with PD ≥ 5 mm at 12 months, in comparison with
those treated with SRP-only (p < 0.05). Logistic regression
analysis showed that 14 days of antibiotic therapy, indepen-
dently of the dosage (250 or 400 mg), was the only significant
predictor of subjects presenting a Low Risk profile for future
disease progression (i.e. ≤4 sites with PD ≥ 5 mm) at 1 year
(OR, 11.7; 95%CI, 2.9–46.0; p = 0.0000). The frequency of

adverse events did not differ between the four antibiotic proto-
cols (p > 0.05).

Conclusion: The adjunctive use of MTZ + AMX during
14 days, independently of the dosage, offers clinical benefits over
SRP alone, in the treatment of GChP. The added benefits of
the 7-days antibiotic regimen were less evident.

D059
Microbiological effects of antibiotic administration
in different phases of mechanical periodontal
therapy
M. Faveri, D. Fermiano, M.J. Mestnik, L.C. Figueiredo, M. Feres

S~ao Paulo/Brazil

Aim: No previous randomized clinical trials (RCT) have tested
the best moment of systemic antibiotic administration during
non-surgical periodontal therapy. Therefore, the aim of this
RCT was to evaluate the microbiological outcomes of systemic
metronidazole (MTZ) plus amoxicillin (AMX) administered
together or right after completion of scaling and root planing
(SRP) in the treatment of periodontitis.

Material and Methods: Fifty-two subjects, 26 with generalized
chronic periodontitis (GChP) and 26 with generalized aggres-
sive periodontitis (GAgP), were randomly assigned to receive
SRP combined with MTZ (400 mg, TID/14 days) + AMX
(500 mg, TID/14 days), starting with the first session (Test 1,
n = 26) or immediately after the last session of SRP (Test 2,
n = 26). Mechanical treatment was completed in 14 days. Nine
subgingival biofilm samples were collected per subject at baseline
and 3 and 6 months post-SRP and analyzed by checkerboard
DNA-DNA hybridization.

Results: The levels and proportions of several periodontal
pathogens were reduced in both groups, and those of host-bene-
ficial species were increased after treatments (p < 0.05). At
6 months post-SRP the mean counts and proportions of Tanne-
rella forsythia, Porphyromonas gingivalis and Treponema denti-
cola were significantly reduced in group Test 1, while only
T. forsythia and P. gingivalis were affected in group Test 2.
The mean proportions of the putative periodontal pathogens
from the orange complex were statistically significantly reduced
only in group Test 2.

Conclusion: Starting MTZ + AMX intake together with the
SRP procedure instead of after the last session leads to microbi-
ological benefits in the treatment of subjects with periodontitis.

Implantology: Implant surfaces
D060
Anodisation increases early osseointegration of
immediately-loaded titanium implants in sheep
mandible
W.J. Duncan1, M. Lee2, T. Bae2, J.M. Park2, J.H.A. Gay1

1Dunedin/New Zealand, 2Jeonju/Korea

Aim: Early osseointegration in an animal model of immedi-
ately-loaded titanium implants after hydrothermal anodic oxidi-
sation in Ca-P solution was compared with unloaded anodised
implants.
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Material and Methods: Forty 3.75 9 13 mm titanium
implants (Megagen, Korea) were placed into healed mandibular
post-extraction ridges of 10 sheep in four groups (N = 10
implants/group): cp-titanium implant with RBM surface (Con-
trol), RBM + anodised (Test1), RBM + anodised + fluoride
(Test2) or titanium alloy Ti-6Al-7Nb with RBM + anodised
surface (Test3). All implants were immediately indirect-loaded
with 7 mm healing abutments. Resonant frequency analysis
(RFA) was measured at surgery and at sacrifice after 1 month.
Mean bone-implant contact (%BIC) was measured on resin-
embedded sections for the best-three consecutive threads using
ImageJ. This was compared with results for similarly-treated,
unloaded implants in a previous experiment involving 10 differ-
ent sheep.

Results: Seven implants failed to integrate, an overall successful
integration rate of 82.5%. There were no significant differences
in RFA between groups at any timepoint nor within groups
after 1 month healing. Rank order for %BIC was Test1 > Test
3 > Test 2 > Control; Test1 had significantly higher %BIC
than control (p = 0.01) and Test2 (p = 0.02), as did Test3
(p = 0.02 & p = 0.04 respectively). All loaded implants had
higher %BIC than unloaded implants, only significant for Test1
(p = 0.005). %BIC (SD): Control: Unloaded: 46 (17.7);
Loaded: 58.1 (20.6) p = 0.2 Test1: Unloaded: 74.5 (7.3);
Loaded: 84.6 (6.1) p = 0.005 Test2 (F�): Unloaded: 70 (21.0);
Loaded: 74.8 (10) p = 0.6 Test3 (alloy): Unloaded: 83 (6.6);
Loaded: 84.4 (7.0) p = 0.7.

Conclusion: The novel anodic oxidation technique enhanced
early ossointegration of immediately-loaded rough-surfaced cp-
Titanium and Ti-alloy implants. The addition of fluoride to the
anodisation process abolished this improvement; fluoride-treated
implants had the highest failure rate.

D061
Effects of titanium surface modification on the early
inflammatory response during osseous healing in
diabetes. An experimental animal study
R. Lee, S. Hamlet, S. Ivanovski

Southport/Australia

Aim: To characterise the early inflammatory reaction and osse-
ous healing in response to Ti surface modification in a systemi-
cally compromised condition i.e. diabetes type I.

Material and Methods: Hydrophobic (SLA) or hydrophilic-
modified SLA (modSLA) Ti surface discs were used in this
study. Critical-size calvarial defects were created in streptozoto-
cin (STZ) induced type I diabetic and healthy Sprague-Dawley
rats (n = 30). The defects were allowed to heal for a period of
up to 28 days. Samples of the exudate/granulation tissue within
the calvarial defect and beneath the titanium discs was collected
1, 4 and 7 days post-surgery for inflammatory cytokine profiles,
which were then analysed by ELISA. The macrophage pheno-
types on the Ti disc surfaces were determined by CD11c (M1)
and CD163 (M2) immuno-fluorescent staining. Samples of the
healing defects at day 14 and 28 were prepared for histomor-
phometric analysis.

Results: Cytokine levels measured in the diabetic group com-
pared to those of the healthy group were significantly increased
at day 1. TNF-a and IL-1b levels were significantly (p < 0.05)
reduced at day 4 on the modSLA surface compared to the SLA
surface in both diabetic and healthy groups. In both groups, at
day 4, immuno-fluorescent staining results demonstrated that

M2 macrophage phenotype was more frequently found on the
modSLA surface. Histolomorphometric analysis also showed
more new bone formation at 14 days on the modSLA surface.

Conclusion: The current investigation suggested that implant
surface modification promotes M2 reparative macrophage phe-
notype at early healing periods, which may have positively influ-
enced the osseous healing even in uncontrolled diabetic status.

D062
In vivo assessment of primary stability of conical
implants
I. Eshkol Yogev, M. Tandlich, L. Shapira

Jerusalem/Israel

Aim: Primary implant stability is one of the main factors influ-
encing implant survival rate. High level of stability, without
over-torqueing suggests opportunity for immediate loading.
However, it is important that the primary stability will not be
compromised during the early stages of healing. The Aim was
to follow the short-term changes in implant stability in humans
using a new conical implant design (C1, MIS) after a single
stage procedure.

Material and Methods: Ten patients (3 female 7 male)
received a single maxillary dental implant (C1 MIS, 11.5/
10 mm length; Ø3.75 mm). Resonance frequency analysis
(RFA) measurements were obtained at surgery and 2, 4, 7, 14,
21, 28, 45, 60 and 90 days after the implant placement. ISQ
values were taken using an Osstell� Mentor.

Results: There were no dropouts or early failures. The mean
ISQ values were between 76.9 (95% CI = 73.3–80.4) at the sur-
gery (day 0) and 76.4 (95% CI = 73.3–79.5) after 3 months
without statistically significant differences. The lowest ISQ val-
ues were at the 21th day after the implantation (73.9) while the
highest values were at the 7th day (77.6). C1 implants showed
high ISQ values at the surgery (>69) and the levels stayed high
all over the examination period. Our results are in agreement
with previous data, that the primary stability tends to decrease
during the first weeks of healing, and then increasing again.

Conclusion: C1 implants shows high primary stability immedi-
ately after implant placement, and stable ISQ values over the
first 3 months of osseointegration.

D063
Radiographic, clinical and microbiological evaluation
of dental implants with laser microtextured versus
moderately rough collar surface
A. Quaranta1, O. D’Isidoro2, G. Rappelli2, R. Guarnieri3, M. Pie-
montese2

1Dunedin/New Zealand, 2Ancona/Italy, 3Rome/Italy

Aim: The aim of the present study was to compare the radio-
graphic, clinical and microbiological parameters of Laserlok�

(test) versus RBT� (control) dental implants.

Material and Methods: Seventeen partial edentulous patients
were enrolled and 34 implants inserted. According to randomi-
zation lists each patient received a test and control implant in
two different sites. All the implants were placed with a non sub-
merged, one stage surgical approach. Three months after the
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implant placement, pick-up impressions were performed and the
fixtures were restored with Laserlok� (test sites) or fully
machined abutments (control sites). All the clinical measure-
ments and radiographic assessment were performed by a blind,
calibrated operator. The reliability was evaluated with repeated
measurements on patients not included in the study. Standard
periapical radiographs were taken at the implant surgery and
after 6 months when subgingival sampling for microbiological
analysis (Real Time Polymerase Chain Reaction) was performed.
Total counts of the following bacteria were investigated: A. acti-
nomycetmcomitans, P. gingivalis, P. intermedia, T. forsythia,
T. denticola. Statistical analysis was carried out by unpaired
t-test (p < 0.05).

Results: After 6 months all the clinical parameters were nor-
mal. Bone remodeling was statistically lower on test versus con-
trol implants (p = 0.001). No significant differences were
observed about total and single bacterial species on test versus
control peri-implant tissues (p = 0.35).

Conclusion: Within the limits of this study the use of dental
implants with laser microtextured collar configuration may help
in maintaining physiological conditions of hard and soft peri-
implant tissues without a higher accumulation of potential path-
ogenic bacteria. A significant lower bone remodeling was
observed in test versus control implants.

D064
Coating of titanium implants with boron nitride by
RF-magnetron sputtering

C. G€okmeno�glu1, N. Ozmeric2, G. C�akal2, N. Dokmetas2,
C. Ergene2, B. Kaftano�glu2

1Ordu/Turkey, 2Ankara/Turkey

Aim: Surface modification is necessary for titanium implants
since it is unable to induce bone apposition. The beneficial
effects of boron on bone formation, composition and physical
properties make it suitable as a coating material. In the present
study, surface properties of boron nitride (BN) coating on tita-
nium implants were evaluated.

Material and Methods: 24 implants and 12 abutments were
coated with BN by RF-magnetron sputtering system. ATR-
FTIR measurements in absorbance mode were conducted to
assess surface chemistry and morphology of BN coated titanium
implants and all spectra measurements were analyzed using spec-
troscopy software. Adhesion tests were performed by CSM nano
scratch test device to determine adhesion of BN to titanium sur-
face. Surface profilometry and atomic force microscopy was used
to evaluate surface roughness. Mean roughness values were cal-
culated before and after coating. Atomic force microscopy and
scanning electron microscopy was used for morphological analy-
sis. Contact angle measurements were done for evaluation of
wettability.

Results: Hexagonal-BN was determined in FT-IR spectra. RF
coating technique provided adequate adherence of BN coatings
to titanium surface. A uniform BN coating layer was formed on
the titanium implants with no deformation on the titanium sur-
face. Similar roughness values were maintained after BN coating
procedure. Before BN coating, the contact angles of the implants
were in between 63° and 79°, whereas with BN coating, all the
implants contact angles ranged in between 46° and 67°. BN-
coated implant surfaces still have hydrophilic characteristics.

Conclusion: BN coating is thought to have promising clinical
application in dental implants in the future.

D065
SiC nanowires support growth of epithelial cells and
the formation of a cell-biomaterial hybrid layer
P. Lagonegro, C. Galli, R. Alinovi, S. Pinelli, G. Salviati, S. Lumetti,
G. Macaluso

Parma/Italy

Aim: Implantable materials must integrate with the surround-
ing extracellular matrix (ECM), a complex network of proteins
with structural and signaling properties. Innovative techniques
allow the generation of complex surface patterns that resemble
ECM structure, such as nanowires (NWs). The goal of the
present study was to investigate whether Silicon Carbide (SiC)
NWs could be used to support the growth of epithelial cells.

Material and Methods: Silicon Carbide NWs were grown by
Chemical Vapour Deposition (CVD) at 1050°C on Si (001)
substrates with a typical nanowire diameter of about 60 nm.
NWs were characterized by SEM, High-Resolution transmis-
sion electron microscopy and High Angle Annular Dark Field
imaging in Scanning mode. The human A549 epithelial cell line
was seeded on negative control Copper, Si or SiC NWs-coated
Si samples and cultured in complete DMEM for 24 and 48 h.
Viable cells in culture were quantitated by chemiluminescent
assay and cell morphology was investigated at SEM and by
immunofluorescence through calcein/propidium iodide staining.

Results: Cell viability on NWs was significantly lower than on
Si but was maintained at 24 and 48 h. SEM showed that cells
displayed numerous extroflections along the SiC structures.
NWs also appeared to diffusely compenetrate the cellular body,
creating a hybrid cell-biomaterial layer.

Conclusion: Taken together these data show that epithelial
cells can attach and grow on SiC NWs, and NWs can be par-
tially phagocytized, creating a hybrid layer. This can have poten-
tial implications to improve tissue integration in tissues and
possibly deliver desired biochemical stimuli into the cells.

D066
Long-term follow-up of smooth and moderately
rough implants in the edentulous jaw
S. Vandeweghe1, D. Ferreira2, L. Vermeersch1, H. De Bruyn1

1Gent/Belgium, 2Lyttelton/South Africa

Aim: The aim of this study is to compare the long-term clinical
outcome of turned, smooth implants versus moderately rough
implants.

Material and Methods: Patients that were treated in the past
with implants in the edentulous mandible and/or maxilla, were
invited for a clinical examination. After prosthesis removal, the
pocket depth was measured and the bleeding scored. Also, a
new radiograph was taken for bone loss evaluation. Patients
were also requested to rate their satisfaction with the treatment.

Results: 218 implants in 36 patients were evaluated. After a
mean follow-up of 161 months (SD 52, range 48–252), the
mean bone level was 1.57 mm (SD 1.29, range 0.00–8.25).
Bone loss was higher in the maxilla compared to the mandible
(p < 0.001). Less bone loss was observed when implants were
restored on abutment level, compared to impant level restora-
tions (p = 0.003). Smoking, implant surface and time of loading
did not affect the outcome. Mean probing depth was 3.61 mm
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(SD 0.94, range 1.25–7.25). 3.67% of the implants demon-
strated signs of peri-implantitis, but this was not influenced by
the type of implant surface (p = 0.761). The overall patient sat-
isfaction rate was 99%. Fracture of the acrylic teeth was the
most frequent prosthetic complication.

Conclusion: Implant treatment in the edentulous jaw has a
predictable long-term outcome with limited complications.

Implantology: Bone regneration
D067
The option of the titanium mesh technique in the
rehabilitation of the totally edentulous atrophic
maxilla
G. Lizio, G. Pellegrino, C. Marchetti

Bologna/Italy

Aim: To evaluate retrospectively the implant-borne prosthetic
rehabilitation of ten atrophic maxillae after the bone reconstruc-
tion with titanium meshes and particulate bone graft.

Material and Methods: Ten atrophic maxillae, in ten patients
(mean age: 54.2 years) were surgically reconstructed with twenty
titanium meshes and particulate bone (70:30 mixture of autoge-
nous and eterologous bone respectively) and rehabilitated at least
6 months thereafter with the placement of 67 implants, that
were connected to the prostheses after further 4 months. Data
about clinical complications, and implant and prosthetic results
were collected from the post-surgical period before till the end
of follow-up.

Results: In six cases (60%) the meshes were exposed due to soft
tissue dehiscence, two prematurely (within 4–6 weeks) and four
delayed (after 4–6 weeks). Nevertheless, the obtained recon-
struction allowed the subsequent implant placement and the
prosthetic connection in all cases. Two implants were lost before
loading. After a mean follow-up of 33.7 (20–54) months since
prosthetic loading all of the 65 implants were in function (100%
implant survival), and fifteen implants demonstrated increased
bone loss, yielding a cumulative implant success rate of 76.9%.
No prosthetic problem were assessed.

Conclusion: The use of titanium mesh with particulate bone
can be considered a valid option in the reconstruction of the
atrophic maxilla to allow its implant-borne prosthetic rehabilita-
tion. The high level of dehiscence did not compromise the final
outcomes.

D068
Histological observation on bone-implant-contact
between roughed surface implants and allograft
blocks. A study in the rabbit calvaria
Z. Artzi1, K. Anavi Lev1, M. Weinreb1, A. Kozlovsky1, H. Tal1,
F. Schwarz2

1Tel Aviv/Israel, 2D€usseldorf/Germany

Aim: To evaluate the establishment of osseointegration by his-
tological examination of bone-implant-contact (BIC) between
roughed surface endosseous implants and allograft bone blocks.

Material and Methods: The study comprised 9 New Zealand
rabbits. Eighteen 10.0 (L) 9 13.0 (W) mm and 4.0 mm (H)

human allogenic blocks were placed in the rabbit calvarias bilat-
erally, and fixated by two 1.2 mm titanium screws. At each
block, an implant measuring 5.0 mm (D) 9 6.0 mm (L) was
placed simultaneously on one side and at 3 months post grafting
on the contralateral side. Twelve weeks after the second surgical
intervention the animals were sacrificed and bone block biopsies
were retrieved. The specimens went through the non-decalcifi-
cation process (Donath’s technique) and were analyzed histolog-
ically.

Results: Generally, the clinical healing was uneventful follow-
ing calvarial block augmentation and implant insertion. All
implants were stable. Histologically the apical end of the
implants showed for the most part direct bone to implant con-
tact (BIC) with the host bone in the rabbit calvarium. However,
there was very poor BIC of the implants to the allogenic bone
block regardless the timing of the implant placement. In most
specimens no bone formation was seen between the threads of
the implant.

Conclusion: In this preliminary study in the rabbit calvaria, at
3–6 months post bone augmentation, roughed-surface implants
placed into allogenic graft blocks failed to demonstrate signifi-
cant osseointegration.

D069
Osteoflux, a 3D printed TCP/HA structure as a new
osteoconductive scaffold for vertical bone
augmentation
J. Carrel, M. Moussa, P. Rieder, S. Scherrer, S. Durual, A. Wis-
kott

Geneva/Switzerland

Aim: OsteoFlux� (OF) is a 3D printed porous block of layered
strands of tricalcium phosphate (TCP) and hydroxyapatite. Its
porosity and interconnectivity are defined and it can be readily
shaped to conform the bone bed’s morphology. We investigated
the performance of as a scaffold to promote the vertical growth
of cortical bone in a sheep calvarial model.

Material and Methods: Six titanium hemispheres were filled
with OF, Bio-Oss (particulate bovine bone, BO) or Ceros (par-
ticulate TCP, CO) and placed onto the calvaria of 12 adult
sheep (6 hemispheres/sheep). Histomorphometric analyses were
performed after 8 and 16 weeks.

Results: OF led to substantial vertical bone growth by 8 weeks
and outperformed BO and CO by a factor 2 yielding OF
22% � 2.1; BO 11.5% � 1.9; CO 12.9% � 2.1 total new bone.
3 mm away from the bony bed, OF led to a 4-fold increase in
new bone relative to BO and CO (n = 8, p < 0.002). At
16 weeks, OF, BO and CO behaved similarly and showed
marked new bone synthesis. A moderate degradation was
observed at 16 weeks for all bone substitutes.

Conclusion: When compared to existing bone substitutes, OF
enhances vertical bone growth during the first 2 months after
implantation in a sheep calvarial model. The controlled porous
structure translated in a high osteoconductivity and resulted in a
bone mass 3 mm above the bony bed that was 4-times greater
than that obtained with standard substitutes. These results are
promising but must be confirmed in clinical tests.
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D070
Sinus lift without graft material (1–5 years follow
up study)
N. Strube

Nantes/France

Aim: The last 2 decades demonstrate various sinus augmenta-
tion techniques. The use of grafting material is widespread prac-
tice but recent studies have demonstrated that the elevation of
the Schneiderian membrane with simultaneous implants place-
ment result in bone formation. Objectives of the study: To eval-
uate the formation and the stability of bone volume around
implants inserted in a void space created by the elevation of the
Schneider membrane without adding any bone grafting material.

Material and Methods: 68 implants with a residual bone
height necessitating a sinus lift were placed from January 2009
to June 2014. The sinus mucosal lining was elevated implants
were installed in the residual subantral bone without adding any
bone grafting material. Radiographs were performed to evaluate
bone formation and the stability of bone volume around
implants.

Results: All implants were functional after 6 months. Radio-
graphic examination demonstrated new bone formation in
98.2% of the cases after 6 months. Average bone gain in the
sinus was 5.81 � 2.22 mm after a minimum of 6 months. Bone
volume remains stable from 1 to 5 years.

Conclusion: Our investigation shows that sinus membrane ele-
vation and simultaneous implant placement without the use of
additional bone grafting material is a predictable technique for
bone augmentation of the maxillary sinus. According to the
study, we assume that the healing potential of this new living
bone simplify the management in case of peri-implantitis. Fur-
ther human studies on the stability of the bone volume are
needed to confirm these findings.

D071
The role of strontium ranelate and GBR in
osteoporotic and healthy conditions
N. Mardas1, M. Patel1, A. Stavropoulos2, X. Dereka3, A. Vajgel1,
A. Petrie1, N. Donos1

1London/United Kingdom, 2Malm€o/Sweden, 3Athens/Greece

Aim: To evaluate histologically the effect of strontium ranelate
(SR) on bone healing of critical size calvarial defects (CSD) in
healthy and osteoporotic rats.

Material and Methods: Experimental osteoporosis was induced
by ovariectomy (ov) and calcium-deficient diet in 16 female, 4-
month old Wistar rats; another 16 healthy rats were used as
controls. Eight ov (OSR) and 8 healthy rats (HSR) were treated
with a daily dose of 625 mg SR/kg during the whole study per-
iod. Eight ov (O) and 8 healthy (H) animals were taking pla-
cebo. A 5 mm CSD was created in each parietal bone of all
animals. One defect was left untreated while the contralateral
defect was treated with a collagen membrane for guided bone
regeneration (GBR) and deproteinised bovine bone mineral. At
30 days of healing, two decalcified sections representing the cen-
tral area of the defect were histologically analysed. The % of the
residual defect in relation to the original defect was calculated
together with a semi-qualitative analysis of new bone formation
and the degree of defect closure.

Results: Complete bone continuity between the edges of the
defect was not achieved in any defect. GBR treated defects pre-
sented significantly more bone formation. The smallest residual
GBR treated defect (34.1 � 16.8%) was in the OSR group and
it was significantly different to the O (87.9 � 18.2%) and HSR
(88 � 7.65%) group. Residual defects in the untreated sites were
80.7 � 29.3%, 95.5 � 3.11%, 99 � 0.55%, 96.9 � 3.9% in
OSR, H, O and HSR groups respectively.

Conclusion: Strontium ranelate may promote initial bone for-
mation in CSD treated with GBR in osteoporotic rats.

D072
Microscope Guided Split Flap External Sinus Lift
(MGSFES)
B. Shakibaie

Tehran/Iran

Aim: Open sinus lift has been judged equally risky in advanced
atrophic alveolar ridge. Combination of vestibular ridge dehi-
scences with SA3 and SA4 categories including fibrosis connec-
tion of sinus membrane with vestibular mucosa leads to
complete sinus lift inoperability, so that patients have to dis-
pense with implant treatment. This presentation introduces a
new microsurgical technique to solve mentioned anatomically
difficult cases.

Material and Methods: 5 patients, non-smokers in the age
range of 35–64, 3 female and 2 male, with SA3 and SA4 and
complete missing vestibular part of ridge including fibrosis con-
nection of vestibular mucosa and sinus membrane were operated
by new technique Microscope Guided Split Flap External Sinus
Lift (MGSFES). The technique is a new modification of
Microscope Guided External Sinus Lift (MGES), published sci-
entifically by author in 2008 and 2010. The combination of high
factor optical magnification with special microsurgical instru-
ments and soft tissue split flap technique was used to perform
external sinus lift in all 5 patients.

Results: 4 of 5 patients reached after a healing period of
5 months a mean subantral augmentation height of 12 mm and
a mean reconstructed ridge width of 7 mm, so that they could
receive implants in 2-stage-modus with appropriate parameters.
One patient‘s augmentation volume after 5 months was insuffi-
cient to insert implants in sinus bottom due to postoperative
atrophic process.

Conclusion: Due to described results, MGSFES appears to be
a promising technique to treat patients with highly complex
alveolar ridge defects and scar soft tissue formations with sinus
lift and implants.

Periodontal regeneration
D073
Prospective assessment of the use of enamel matrix
proteins with non-surgical or surgical approaches in
deep intrabony defects: a randomized controlled
clinical trial
A. Fratini, F. Romano, S. Pallotti, G.M. Mariani, F. Ferrarotti,
M. Aimetti

Torino/Italy
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Aim: The aim of the present investigation was to compare the
effectiveness of enamel matrix proteins combined with flap or
flapless techniques for the therapy of deep intrabony defects.

Material and Methods: Twenty chronic periodontitis patients
who presented at least one periodontal defect with probing
depth (PD) of ≥6 mm and radiographic intrabony component
≥3 mm after initial periodontal therapy were consecutively
recruited. Defects were randomly assigned to test or control
treatments which both consisted of the application of enamel
matrix proteins into the bony defects. Test sites (n = 10) were
treated according to a flapless approach whereas control sites
(n = 10) were submitted to minimally invasive surgery. Clinical
and radiographic parameters were recorded at baseline, 12 and
24 months post-operatively by a masked examiner.

Results: Both treatment modalities led to statistically signifi-
cant improvements compared to baseline (p < 0.001). At 12-
and 24-month examination no differences were detected in
mean PD reduction and clinical attachment gain between test
and control sites. In terms of radiographic defect fill the surgical
approach appeared to be superior to the flapless procedure
(3.6 � 1.2 mm vs. 2.6 � 1.8 mm).

Conclusion: Within their limitations, the present findings indi-
cate that the use of enamel matrix proteins as adjuncts to non-
surgical periodontal treatment would seem to be a viable treat-
ment option in the management of deep intrabony defects.

D074
The effectiveness of the combination of a bone
substitute and a resorbable membrane in the
treatment of periodontal infrabony defect – 1 year
randomized clinical trial

S. Matos1, A. Messias1, I.P. Baptista1, T. Rolo1, F. Marques1,
O. Martins1, M. Esposito2

1Coimbra/Portugal, 2Goteborg/Sweden

Aim: To evaluate the effectiveness of a bone substitute covered
with a resorbable membrane versus open flap debridement for
the treatment of periodontal infrabony defects. A secondary goal
was to describe and evaluate the application of an individualized
radiographic positioning device.

Material and Methods: A pragmatic, randomized controlled
clinical trial of parallel group design was performed, to evaluate
the effectiveness of a porcine-derived bone graft covered with a re-
sorbable collagen membrane derived from equine pericardium
(test group) versus open flap debridement (OFD) (control group)
for the treatment of periodontal infrabony defects. The trial had a
duration of 1 year and 20 patients were enrolled, 10 in each group.
Surgeries were performed by a single operator. A radiographic
individualized system was built with a digital sensor integrated in
a bite piece within an acrylic stent. A calibrated examiner evalu-
ated the device validity and accuracy and clinical outcomes.

Results: Statistically significant clinical improvements were
favorable to the test group, regarding PPD reduction
(1.85 � 0.82 mm for the control group and 3.20 � 1.13 mm
for the test group) and CAL gain (1.6 � 0.66 mm for the con-
trol group and 3.05 � 1.01 mm for the test group). The com-
bined regenerative therapy provided statistically significant
superior amount of defect fill (2.03 � 1.36 mm) compared with
OFD (0.96 � 0.65 mm).

Conclusion: The bone graft substitute and resorbable mem-
brane combination resulted in significant improvements in terms

of CAL gain, PPD reduction, and bone defect fill compared to
OFD. The individualized radiographic positioning device,
despite some limitations, allowed for reproducible images in dif-
ferent moments and was suitable for comparative clinical exami-
nation of periodontal bone levels changes.

D075
Clinical outcomes of regenerative treatment of
intrabony defects using a combination of enamel
matrix derivative and bone graft or enamel matrix
derivative alone. A systematic review and meta-
analysis

M. Matarasso1, V. Iorio-Siciliano1, A. Blasi1, L. Ramaglia1,
G.E. Salvi2, A. Sculean2

1Napoli/Italy, 2Bern/Switzerland

Aim: To address the focused question: “In patients with intrab-
ony defects, what are the clinical benefits of using a combination
of enamel matrix derivative (EMD) and bone graft compared
with EMD alone?”.

Material and Methods: The Cochrane Oral Health Group
specialist trials, MEDLINE and EMBASE databases were
searched for entries up to February 2014. The primary outcome
was clinical attachment gain (CAL). Weighted means and For-
est plots were calculated for CAL gain, probing depth (PD) and
gingival recession (REC).

Results: Twelve studies reporting on 434 patients and 548 in-
trabony defects were selected for the analysis. The mean CAL
gain was 3.76 � 1.07 mm (median 3.63 95% CI: 3.51–3.75)
and 3.32 � 1.04 (median 3.40; 95% CI 3.28; 3.52) for defects
treated with combination of EMD and bone graft and defects
treated with EMD alone respectively. Median probing depth
reduction was 4.22 � 1.20 (median 4.10; 95%CI3.96–4.24) at
sites treated with EMD and bone graft and 4.12 � 1.07 (med-
ian 4.00; 95%CI 3.88–4.12) at sites treated with EMD alone.
At sites treated with EMD and bone graft REC increase of
0.76 � 0.42 (median 0.63; 95%CI 0.58–0.68) was recorded,
while at sites treated with EMD alone a REC increase of
0.91 � 0.26 (median 0.90; 95%CI0.87–0.93) was noted.

Conclusion: These results demonstrated that the combination
of EMD and bone graft show statistically better results respect
to use of EMD alone in terms of CAL gain and PD reduction.
In terms of REC increase significant better results were
obtained using EMD alone.

D076
Entire papilla preservation technique in the
regenerative treatment of deep and wide intrabony
defects
S. Aslan1, N. Buduneli1, P. Cortellini2

1Izmir/Turkey, 2Firenze/Italy

Aim: To present consecutive cases treated with a novel tunnel-
like surgical technique especially designed to ensure the integrity
of the defect-associated interdental papilla for optimal wound
protection and healing.

Material and Methods: Nine patients with one isolated deep
and wide intrabony defect (baseline probing depth:
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10.42 � 3.59 mm; clinical attachment level: 12.85 � 4.05 mm)
were treated with periodontal regeneration using the “entire
papilla preservation technique.” Access to the intrabony defect
for debridement was provided by a beveled vertical releasing
incision positioned in the buccal gingiva of the neighboring
interdental space. A full-thickness muco-periosteal flap was ele-
vated on the buccal aspect of the defect-associated tooth and an
interdental tunnel was prepared undermining the papillary tissue
to reach the lingual bone plate. The loosen papilla was gently
pushed laterally toward the crestal tooth with a small periosteal
elevator. Granulation tissue was removed, the root surface care-
fully debrided, and bone substitutes and enamel matrix deriva-
tive applied. Microsurgical suturing technique allowed for
optimal wound closure.

Results: Early healing was uneventful in the 9 cases, and 100%
wound closure was maintained during the entire healing period
in all cases. At 6-month, clinical attachment gain of
7.2 � 2.5 mm was observed. Average probing depth reduction
was 7.6 � 2.8 mm, associated with minimal increase in gingival
recession (0.4 � 0.3 mm).

Conclusion: Tunnel-like “Entire papilla preservation tech-
nique” may greatly limit the risk of wound failure in the early
healing phase, thereby preventing the exposure of regenerative
biomaterials and possibly enhancing the stabilization of the
blood clot in intrabony defects.

D077
Development of novel functionally graded structures
for potential use in guided tissue regeneration of
periodontal tissues
S.B. Qasim1, I. Rehman1, A. Rawlinson2

1Hq/United Kingdom, 2Ta/United Kingdom

Aim: To develop a novel functionally graded membrane that
may have potential to regenerate lost periodontal tissues using a
guided tissue regeneration approach.

Material and Methods: Using a combination of a biopolymer
Chitosan (CH) and Hydroxyapatite (HA), three different layers
were fabricated using solvent casting, freeze gelation and elec-
trospinning techniques. Characterization was performed to ana-
lyze physiochemical properties by scanning electron microscopy
(SEM), Fourier Transform Infrared Spectroscopy (FTIR), swell-
ing and degradation profile. Biological properties were assessed
by culturing human mesenchymal progenitor cell line (hES-
MP) to analyze by Alamar Blue assay. Sirius red and Alizarin
red staining was done for quantifying collagen and calcium
deposition.

Results: The CH:HA membranes fabricated had different fea-
tures on each side. Surface layer fabricated with solvent casted
membranes had high degree of segregation in between CH and
HA. SEM and FTIR data suggests that the top surface was
dominated by CH and bottom surface showed prominent HA
particles. Other two layers had porous or a fibrous structure
when, obtained through freeze gelation and electrospinning
respectively. Low molecular weight membrane with CH:HA in
30:70 and porous CH membrane with ascorbic acid and 50:50
HA showed higher viability over the culture period.

Conclusion: Three different layers were successfully prepared
and characterized. Solvent casting resulted in a relatively bioinert
and bioactive sides. Freeze gelation was successful in obtaining
porous membranes and electrospun fibers were obtained in both
random and aligned orientation. Combining these three layers

together will be challenging, and could have potential use in the
regeneration of lost periodontal tissue.

Implantology: Surgery
D078
A new minimally invasive transcrestal sinus floor
elevation procedure: the SinusJet direct intralift –
technique and preliminary results
R. Dricot1, D. Blase2

1Bruxelles/Belgium, 2Jumet/Belgium

Aim: A new drill, the SinusJet, has been specially designed to
accomplish minimally invasive transcrestal sinus floor elevation
(TSFE) without the use of an osteotome or a mallet. The objec-
tive of this study is to describe this “controlled hydraulic pres-
surized direct intralift” (CHPDIL), and evaluate its efficacy.

Material and Methods: 40 patients received 56 CHPDIL with
96 implants placed in the same time. Valsalva’s maneuver was
used to control sinus membrane integrity. A nanocristalline
hydroxyapatite gel was used as augmentation material. The fol-
lowing parameters were followed: grafting material loss, implant
survival rate, per-operative and post-operative complications.
Level of intraoperative and postoperative patient comfort was
monitored using a visual analogue scale.

Results: Mean residual alveolar process height was
4.5 � 1.7 mm. A mean SFE of 8.4 � 4.6 mm was performed.
The mean bone height after SFE was 12.8 � 4 mm allowing
immediate placement of 96 implants with a mean length of
11.3 � 1 mm. There was no graft lost, no surgical complica-
tions nor post-operative complications. Implant survival rate was
94.8%. Only one patient experienced discomfort during the pro-
cedure and post-operative period.

Conclusion: Within the limits of this preliminary study, CHP-
DIL seems a reliable method for TSFE and immediate implant
placement. This minimally invasive procedure minimizes patient
discomfort as its avoids the use of an osteotome or a mallet dur-
ing TSFE procedure. Observations on a larger number of
patient and on a longer observation period is needed.

D079
Using a new pulsed electromagnetic field healing
cap for better and 3-time faster bone formation
around dental implants
M. Neuman1, S. Barak2, Y. Gabet2

1Kiriat-Ono/Israel, 2Tel-Aviv/Israel

Aim: To test the effect of a new healing cap that generates a
pulse electromagnetic field around titanium implant to stimulate
peri-implant osteogenesis.

Material and Methods: 22 titanium implants were inserted
into the proximal tibial metaphysis of 22 male rabbits. 11 heal-
ing caps containing an active electromagnetic device were placed
on 11 implants (Test) while the other 11 empty healing caps
were placed on the rest of the implants (control). 10 animals per
time point were sacrificed after 2 and 4 weeks. Implant and sur-
rounding bone tissue were processed for microcomputed tomog-
raphy and histology.

© 2015 European Federation of Periodontology

Poster Discussion 55



Results: 2 weeks post-implantation, there was a statistical sig-
nificant 56% increase in trabecular bone volume density as com-
pared to the control group, due to 44% increased trabecular
number. At 4 weeks the effect enhance to 62% increase in tra-
becular bone volume density, due to of 44% increase of trabecu-
lar number with no effect on the trabecular thickness.
Moreover, in the active healing cap group there was 48%
increase in bone to implant contact over the control after
2 weeks and that remained steady until the fourth week.

Conclusion: These results indicate de novo bone formation by
increasing the trabecular bone density and number around the
titanium implant with no effect on the trabecular thickness. The
de novo bone formation also indicated by an increase in bone to
implant contact. These findings portray the promising potential
of this device in shortenings the healing period before loading as
it was able to accelerate osseointegration by more than 3-fold.

D080
Influence of abutment material on the color for
patients with thin gingival biotype: a prospective
evaluation
D. Lops1, E. Bressan2, D. Giampaolo2, P. Beniamino2

1Milano/Italy, 2Padova/Italy

Aim: The present clinical trial analyzed, both clinically and
through spectrophotometric digital technology, the influence of
the abutment material on the color of the peri-implant soft tissue.

Material and Methods: Twenty-three patients with thin gingi-
val biotype 23 implants in the anterior maxilla. A vital and not
restored contra-lateral tooth had to be present for a standard
reference measurement.
The customized abutment was the variable of the study and
three different materials have been utilized (titanium, zirconia,
and gold alloy). The same shape for all the abutments was guar-
anteed by using the CAD-CAM technique. Each type of abut-
ment was left in the mouth for 10 min, with the correspondent
crown positioned. The color measurement has been obtained
with a spectrophotometer device (Spectroshade “Micro” Device,
MHT).
Statistical analysis was performed to compare the measurements
of gold, titanium and zirconia abutments with the values of the
contra-lateral soft tissues for each implant.

Results: Each type of abutment induced a significant change of
the mucosal color compared with the gingival of natural teeth
(DE ZrO2 8.4 � 1.8, DE Au 8.9 � 2.1, DE Ti 10.9 � 3.5).

Conclusion: Digital evaluation of zirconia, gold alloy and tita-
nium abutments showed a significant soft tissue discoloration
when compared to that of contra-lateral tooth (control site).
Conversely, no change in soft tissue colour could be distin-
guished after clinical evaluation of zirconia and gold abutments
when compared to the contra-lateral soft tissues. For periim-
plant soft tissue thickness to 2 mm titanium should be avoided
as abutment material in esthetic areas.

D081
A novel technique and material to enhance peri-
implant keratinised mucosa. Case series
M. Hegedűs, F. Csempesz, P. Windisch, A. Horv�ath

Budapest/Hungary

Aim: Sufficient peri-implant keratinised mucosa (PIKM) is
considered as one of the key factors for long-term success of a
dental implant and to prevent peri-implantitis. However, the
harvest of autogenous gingival grafts is associated with pain/dis-
comfort and donor site morbidity. Our aim was to evaluate a
novel technique with xenogenic dermal matrix (XDM) to
increase PIKM.

Material and Methods: Six healthy subjects with sufficient
peri-implant hard tissue, but lack of PIKM were recruited.
Split-thickness flap was prepared from the muco-gingival junc-
tion toward the vestibulum. Thereby the buccal peri-implant
mobile mucosa was positioned apically in a way that an immo-
bile periosteal recipient bed was created. Re-hydrated XDM
(Mucoderm�; Botiss, Germany) was trimmed and positioned
onto the recipient site with its coronal edge tucked under the
margin of the keratinised mucosa. Graft was immobilised with
deep periosteal anchoring sling and superficial matress sutures to
attain tight contact to the periosteum. The mobile mucosa was
moored to the periosteum apical to the XDM. No gingival
dressing was applied. Chemical and professional mechanical pla-
que controls were implemented. The width (PIKM-W) of
PIKM were measured at baseline and 6 months later.

Results: All patients with 13 implants (Straumann, Switzer-
land) finished the trial. No allergy, rejection, suppuration, ulcer-
ation or remarkable pain/discomfort were detected. Sufficient
PIKM alongside deep vestibulum was achieved around all
implants. PIKM-W changed from 0.8 � 0.7 to 2.9 � 1.4 mm
(p < 0.001).

Conclusion: The investigated XDM may serve as suitable
alternative to autogenous soft tissue grafts for the establishment
of PIKM and deep vestibulum. Powered RCTs should be con-
ducted to support clinician’s decision-making.

D082
Flapless guided bone regeneration in immediate
implants in esthetic zones
E. Merino

Leon/Spain

Aim: To look for a clinical technique that predictable reduce or
eliminate the bone and gingival recessions in single immediate
implantology.

Material and Methods: Single immediate implant in the
esthetic zone is a highly demanding procedure because a small
change in the dimensions of the profile of the hard or soft tissue
frameworks may result in an esthetic disaster. The flapless access
maintains the periosteal blood network of the buccal bone plate.
Therefore, there is minimal or no recession of the heights of the
crestal buccal bone profile and gingival framework. Minimal
invasive microscopic techniques have widely demonstrated that
reducing tissue trauma produces less pain and inflammation, fas-
ter healing, less recession and better clinical results. This multi-
media presentation shows how the use of the microscope
provides the clinician with an indispensable tool to easily place a
flapless single immediate implant, not only in alveolus with no
bone defects, but also, in alveolus with bone defects. Defects
such as: fenestrations, dehiscences, or infrabony defects. It also
highlights the microscopic procedures used to perform GBR
techniques in alveolus with bone defects in highly demanding
esthetic zones in flapless mode.

Results: Small or no recession at the gingival level have been
seen in the clinical serie presented.
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Conclusion: This procedure was successful in order to prevent
gingival recession and maintain the papilla heights. GBR could
be preformed under the microscope in flapless mode in an
immediate implant in esthetic zones. This clinical approach
should be done on a larger scale/multicenter to confirm the
validity of this clinical technique.

D083
Five years radiological and clinical outcomes of a
randomised controlled clinical trial comparing
transmucosal versus submerged bone level implants
J. Flores Guillén, G. Barbieri, C. �Alvarez-Novoa, C. Mart�ın,
M. Sanz

Madrid/Spain

Aim: To evaluate the long-term (5-year) radiographic and clin-
ical outcomes around single implants inserted using either a sub-
merged or a transmucosal technique.

Material and Methods: 40 patients requiring single unit non-
molar implant restoration with adjacent and antagonist natural
teeth were included in this study. Patients were randomly
assigned to one treatment group either submerged bone level
implants or the same implants with transmucosal placement.
Submerged implants were exposed 8 weeks after the first surgery
and the final prosthesis was delivered 6 months after implanta-
tion in both groups. Follow-up visits were performed annually.
At all evaluations standardized periapical radiographs and intra-
oral photographs were taken and periimplant/periodontal clinical
parameters were recorded by a single examiner at the implant
and adjacent teeth. The main outcome variable was the assess-
ment of radiographic changes in the bone levels at the mesial
and distal aspect of each implant, using computer software after
digitalization of the standardized x-rays.

Results: 30 patients completed the 5 years follow-up period.
No implants were lost. The mean bone loss in mm 5 years after
implant placement was 0.68 (1.05) for the submerged group and
1.00 (1.19) for the transmucosal group. There were no statisti-
cally significant differences between treatment groups at the
5 years evaluation. In both groups the periodontal, periimplant
clinical parameters showed similar outcomes, being the preva-
lence of periimplant biological complications (mucositis/periim-
plantitis) very low.

Conclusion: No significant differences in the long-term peri-
implant health status were appreciated when using either a sub-
merged or transmucosal surgical protocol with bone level
implants.

Biomarkers of periodontal disease
D084
Gingival crevicular fluid levels of human beta-
defensin-1 in periodontitis and type 2 diabetes
mellitus
G.N. Guncu1, D. Yilmaz1, U.K. Gursoy2, E. K€on€onen2, Y. Aksoy1,
E. Buber1, F. Caglayan1

1Ankara/Turkey, 2Turku/Finland

Aim: Human b-defensins (hBD) are small antimicrobial pep-
tide components of the innate immunity. Deficiency in immune

response is one major characteristic of type 2 diabetes mellitus
(T2DM). The aim of the present study was to investigate the
gingival crevicular fluid (GCF) levels of hBD-1 and to evaluate
whether T2DM affects its expression in periodontal health and
in periodontitis.

Material and Methods: Twenty-one T2DM subjects suffering
from generalized periodontitis (T2DM + GP), 18 non-diabetic
GP patients, 18 periodontally healthy T2DM subjects
(T2DM + H), and 24 systemically and periodontally healthy
subjects (control) were recruited for the study. Plaque index
(PI), gingival index (GI), probing pocket depth (PPD), and
clinical attachment level (CAL) were recorded and GCF sam-
ples were collected. hBD-1 levels in GCF were measured using
ELISA. Parameters were compared among the study groups
with t-test. Spearman’s correlation test was used in analyses of
correlations between parameters.

Results: PI, GI, PPD, and CAL values were significantly
higher, while hBD-1 levels were lower in both periodontitis
groups, in comparison to those of the control group. When com-
pared to controls, PI and GI levels were similar but hBD-1 levels
lower in the T2DM + H group. In the whole population, hBD-
1 levels correlated negatively with all periodontal parameters.

Conclusion: Decreased GCF levels of hBD-1 were found in
T2DM and in periodontitis. Impaired secretion of hBD-1 in
diabetics may occur as a result of deficiencies in their immune
response.

D085
High-throughput proteomic analysis of biomarker
changes in gingival crevicular fluid after treatment
of chronic periodontitis
Y.A. Guzman1, D. Sakellari2, K. Papadimitriou2, C.A. Floudas1

1Princeton/United States of America, 2Thessaloniki/Greece

Aim: To investigate biomarkers of possible resolution of disease
and treatment efficacy after periodontal therapy, by applying
high-throughput proteomics analysis.

Material and Methods: Gingival crevicular fluid samples were
collected from 10 patients diagnosed with chronic periodontitis
over a 13-week programme. Timepoints of collection were base-
line, 1, 5, 9 and 13 weeks after completion of mechanical peri-
odontal treatment. Clinical indices of periodontal disease
included probing depth, recession, clinical attachment level and
bleeding on probing and were recorded at baseline and at
13 weeks using an electronic probe. Samples were prepared for
mass spectrometry analysis as previously described in the litera-
ture. Tandem mass spectra were collected using an online high-
performance liquid chromatography-nanoelectrospray-hybrid ion
trap-Orbitrap platform. Spectra were analyzed with the
PILOT_PROTEIN proteomics software suite, which includes
de novo peptide sequencing, sequence alignment and database
search, and peptide-to-protein annotation algorithms.

Results: Clinical parameters of periodontal disease were statisti-
cally significantly improved 13 weeks after treatment (for the
whole dentition and sampled sites, Wilcoxon signed-rank test,
p < 0.05). From an expansive proteomics dataset yielding hun-
dreds of candidate protein biomarkers, a small subset was extracted
by temporal pattern matching and logistic function fitting. This
subset includes azurocidin and lysozyme C as biomarkers at base-
line and alpha-smooth muscle actin for endpoint of therapy.

Conclusion: High-throughput proteomic analysis can contrib-
ute in identifying endpoints of periodontal therapy.
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D086
Periodontitis investigated with saliva NMR:
potential clinical relevance
M. Rzeznik1, M. Triba2, P. Savarin2, D.M. Guez1

1Montrouge/France, 2Bobigny/France

Aim: Finding early-stage disease is a prerequisite for improved
healing prognosis but currently periodontal diagnosis relies on
clinical and X-Ray examinations when tissue damage is already
too great. The identification of precise and reliable biomarkers
of disease activity could allow for better disease management.

Material and Methods: 26 cases (8 generalized aggressive and
17 generalized chronic periodontitis) and 24 controls matched
on gender, age and tobacco were recruited. Saliva samples were
collected before clinical assessment and proton spectra were
acquired. Following parameters were appraised in two session:
first PCR and GBI for cases and controls, and PPD, CAL,
BOP after dental prophylaxis for cases.

Results: Orthogonal projections to latent structures analysis
were performed and showed a good separation between cases
and controls. 80% of the NMR spectra variability was used for
building this model with a goodness-of-fit parameter
R2

Y = 0.57 and a predictive ability parameter Q2
Y = 0.48. The

quality and robustness of this model were evaluated and con-
firmed by the cross-validation area under the ROC curve (AU-
ROC = 0.91). Comparison of the NMR spectra and metabolite
resonance intensities showed differences between cases and con-
trols. We found a significant increase in short-chains fatty acids
such as butyric acid. Interestingly periodontitis type didn’t allow
separating metabolomics profile.

Conclusion: This pilot study showed that saliva analysis by
NMR spectroscopy might discriminate periodontitis from
healthy cases based on their metabolic signature. Disease-specific
changes observed in saliva metabolites could be tapped for diag-
nosis but they must be confirmed by studies conducted on larger
patient populations.

D087
Calprotectin as predictor for inflammation in
gingival crevicular fluid
R.G. Luthardt, H. Rudolph, D. Uzunova-Mock, M. Bachem,
S. Zhou, H. Groß

Ulm/Germany

Aim: Dental restorations require a clear reproduction of the
finishing line and subgingival areas. For this purpose the gingi-
val sulcus must be expanded efficiently and reliably. Retraction
cords are commonly used for this aim.
Attempts have been made to correlate the amount and presence
of biomarkers with gingival inflammation, using them as indica-
tors. The biomolecular analysis could help to predict wether soft
tissues are prone to gingival recession.
The purpose of this clinical trial was to establish a methodology
for the reproducible analysis of MRP8/14 calprotectin and neu-
trophil elastase in gingival crevicular fluid.

Material and Methods: The well-examined factors MMP-8
and IL-1b as were used as controls.
Samples were taken from 40 patients who gave informed con-
sent to the study. Applying a split-mouth design, one sample
was taken from a clinically healthy site and another from a site

where a retraction cord had been put into the sulcus for 10 min.
Samples were taken at baseline, 6 h after removing the retrac-
tion cord, after 24 h, and after 1 week.

Results: MRP8/14 calprotectin showed a good correlation to
the theoretically assumed level of inflammation over time and
was very stable compared to other markers.

Conclusion: Calprotectin may thus be an auspicious marker for
the prediction of inflammatory reaction.

D088
The influence of periodontal treatment on salivary
composition and oxidative stress
E. Front1, M. Gavish2, R.M. Nagler2

1Poriya/Israel, 2Haifa/Israel

Aim: The aim of our study was to measure the influence of ini-
tial periodontal therapy on salivary markers as well as elucidating
the correlation between clinical parameters and inflammatory
indices.

Material and Methods: Saliva was collected from 20 patients
diagnosed with moderate to severe chronic periodontitis before
and after initial periodontal therapy which included scaling and
root planning (SRP). Clinical parameters Pocket depth (PD)
clinical attachment levels (CAL) bleeding on probing (BOP)
and plaque level (PL) were measured before and after therapy
and were correlated with saliva markers, sodium, potassium,
chloride, calcium, phosphate, magnesium, protein, albumin, lac-
tate dehydrogenase (LDH), amylase, IL-1a, uric acid and carbo-
nyls.

Results: A significant improvement in all clinical parameters
was observed. PD was significantly reduced from
5.38 � 1.53 mm at baseline to 3.08 � 0.98 (p < 0.01) a signifi-
cant correlation was observed between PD reduction and IL-1a
in saliva (r-0.46) as well as a correlation between PL score
(r = 0.68) and BOP score (r = 0.51) improvements and salivary
IL-1a reduction. Salivary median concentrations of potassium,
phosphate, protein, albumin, amylase and IL-1a decreased fol-
lowing treatment. Magnesium median concentration increased.
Three parameters – IL-1a, albumin and protein – were espe-
cially high, 90% and 80%, 90% and 70%, and 75% and 90%
respectively. Simultaneous examination of IL-1 a, albumin and
protein showed 100% sensitivity and specificity values.

Conclusion: A significant correlation between improvement in
clinical parameters and changes in salivary composition as a
response to initial periodontal therapy was demonstrated, sug-
gesting saliva monitoring as an adjunct for periodontal disease
treatment.

D089
An investigation of interleukin-1 beta and matrix
metalloproteinase 8 as salivary biomarkers for
gingival disease
O. Patel, B. Karim, F.J. Hughes

London/United Kingdom

Aim: The aim of this study was to assess the relationship
between salivary interleukin-1b (IL-1b), matrix metalloprotein-
ase-8 (MMP 8) and human neutrophil peptide 1–3 (HNP 1–3)
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concentrations and gingival health status in systemically healthy
patients and patients with type-1 diabetes. The secondary aim
was to assess the relationship between severity of periodontal
disease and diabetic state on concentrations of these salivary bio-
markers.

Material and Methods: In this cross-sectional study, 193 sub-
jects had their levels of IL-1b and MMP 8 measured in whole
saliva using Enzyme-Linked Immunosorbent Assay. 132 subjects
were defined as periodontally healthy or having mild periodonti-
tis. Mean salivary concentrations of HNP 1–3 had been previ-
ously investigated for the subjects.

Results: Salivary concentrations of IL-1b, MMP 8 and HNP
1–3 in subjects defined as healthy or with mild periodontitis was
investigated and no statistically significant differences were
found between the groups (IL-1b: p = 0.23; MMP 8: p = 0.43;
HNP 1–3: p = 0.74). Subjects with high levels of bleeding on
probing had a significantly greater level of mean salivary HNP
1–3 concentrations in a population with a varying severity of
periodontitis (p = 0.0043).

Conclusion: The results suggest that IL-1b, MMP 8 and HNP
1–3 are not useful biomarkers specifically for the diagnosis of gin-
givitis. However they do support the potential utility of IL-1b,
MMP 8 and HNP 1–3 as biomarkers for periodontitis. The
results also demonstrate that IL-1b and MMP 8 are poor dis-
criminators for diabetic status in subjects with periodontal disease.

Tissue regeneration: Cell biology
D090
Mesenchymal stem cells are functionally different
influenced by Porphyromonas gingivalis
lipopolysaccharides at various concentrations
Y. Liu1, J. Tang2, S. Wang1

1Beijing/China, 2Changsha/China

Aim: Periodontitis is one of the most widespread inflammatory
diseases causing tooth loss and being associated with a variety of
systemic diseases. Mesenchymal stem cells (MSCs) have been
used to treat periodontitis. However, it is unknown whether
bacterial toxins in periodontal environment affect MSCs-medi-
ated periodontal regeneration. Porphyromonas gingivalis lipo-
polysaccharides (Pg-LPS) is a key toxin for the development of
periodontitis. The purpose of the present study is to investigate
effects of Pg-LPS on biological properties of MSCs.

Material and Methods: MSCs from bone marrow (BMMSCs)
were treated with different concentrations of Pg-LPS (0.1–
10 lg/ml), then effects of Pg-LPS on the biological properties
of BMMSCs including proliferation, apoptosis, osteogenic and
adipogenic differentiation and capacities to inhibit activated T
cells were evaluated.

Results: Low concentration of Pg-LPS (0.1 lg/ml) accelerated
MSCs proliferation, osteogenic differentiation, and capacities to
inhibit activated T cells via upregulation of nitric oxide. How-
ever, high concentration of Pg-LPS (10 lg/ml) reduced MSCs
proliferation, osteogenic differentiation, and capacities to inhibit
activated T cells, along with elevated adipogenic differentiation
and apoptosis.

Conclusion: MSCs are functionally different following expo-
sure to Pg-LPS at various concentrations. These findings sug-
gest that MSCs-mediated periodontal regeneration may be
regulated by Pg-LPS.

D091
Local administration of stromal cell-derived factor-1
promotes stem cell recruitment and bone
regeneration in rat periodontal bone defect model
S. Ge, H. Liu, P. Yang

Jinan/China

Aim: To investigate whether local administration of SDF-1
within collagen membrane scaffold could enhance the recruit-
ment of host stem cells and improve bone regeneration.

Material and Methods: Bone defects were created on the buc-
cal side of bilateral mandibles in Wistar rats. After administrat-
ing collagen membranes loaded with SDF-1 in the defects, the
effects of SDF-1 on stem cell recruitment, inflammatory cell
response, angiogenesis, osteoclastogenesis, scaffold degradation
and bone regeneration were evaluated.

Results: SDF-1 could recruit host-derived MSCs and hemato-
poitic stem cells (HSCs) to the wound area and significantly
reduce CD11b+ inflammatory cell response. Moreover, SDF-1
increased vascular formation, induced early bone osteoclastogen-
esis, accelerated scaffold degradation and promoted the quality
and quantity of regenerated bones.

Conclusion: Our results suggest that this cell-free approach
with local administration of SDF-1 may be an effective strategy
for developing a simple and uninjurious technique for periodon-
tal bone regeneration.

D092
Microradiographic and histomorphometric analysis of
dense collagen scaffold as carrier for dental pulp
stem cells (DPSC) in a rodent model of calvarial
bone defect regeneration
F. Chamieh1, J. Sadoine2, A. Llorens2, C. Chaussain2,
P. Bouchard1, G. Rochefort2

1Paris/France, 2Montrouge/France

Aim: Dental pulp stem cells (DPSC), originating from the
neural crest, display a capacity of differentiation towards various
mesenchymal fates, including odontoblasts and osteoblasts, and
have the ability to restore human mandible bone defects (d’Aqu-
ino et al., 2009), enhance mineralization (Coyac et al., 2013)
and promote angiogenesis (Souron et al., 2014). We aim to
study and evaluate the use of DPSC as a therapeutic agent to
restore damaged orofacial bones.

Material and Methods: Bilateral parietal circular defects
(5 mm diameter, agreement CEEP2.JLS.174.10) were drilled in
calvaria Wistar rats and filled with dense rat-tail polymerizing
type I collagen 3D hydrogel containing (test) rat DSPC
(4 9 106 cells/ml of collagen) or not (control). Radiographical
investigation by in vivo micro-tomography, histological and his-
tomorphometrical analysis were performed each week during
5 weeks.

Results: In vivo, radiological dynamic examinations and quanti-
fication of bone regeneration volume and density were gradually
and significantly increased (respectively 93 and 95 at 5 weeks)
(p < 0.01) in the implanted area when matrices were seeded
with DPSC. Microarchitecture analysis of the regenerated area
revealed a well organized cortical and trabecular bony material
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with a significantly increased trabecular number (92 at 5 weeks)
(p < 0.01) in the regenerated bone when matrices were seeded
with DPSC. Histologically, regenerated bone was alkaline phos-
phate and TRAP positive, indicating restored bone forming and
resorbing activities within implanted collagen matrices.

Conclusion: This work shows that dense collagen 3D matrices
are efficient for bone regeneration, and identifies DPSC as
excellent candidates for bone tissue engineering to heal craniofa-
cial bone defects.

D093
Effect of adipose-derived stromal cells on angiogenesis
in the tissue of the gums (experimental study)
Y. Ternovoy, A. Grudyanov

Moscow/Russian Federation

Aim: Study possibility of periodontal angiogenesis stimulation
with adipose stromal cells (ASCc).

Material and Methods: 54 BRSUNT/NY mice, 9–10 m.o.,
with genetic periodontal lesions, were studied according to
GLP protocols. ASCs were isolated from inguinal region
according to Zuk P.A. (2002). To assess survivability, second
passage ASCs were labeled with fluorescent probe PKH26 red
(Sigma, USA) and bromodeoxyuridine (BrdU; Sigma, USA).
30 ll (5 million ASCs/ml) of labeled cell suspension was
injected into upper and lower gum with insulin syringe. Intra-
vital imaging (Kodak In-Vivo Imaging System) was done in 4,
7 and 20 days. ASCs nuclei were detected on cryosections of
gingival bioptates with BrdU (DAKO) monoclonal antibodies,
vessels were defined through staining by primary antibodies
against endothelial cells– CD31, macrophages– CD68 (Abcam,
UK). Then secondary antibodies Alexa Fluor 488 (Invitrogen,
USA) were used, fluorescence was detected with Leica
DM6000B microscope. Number of different calibre vessels to
total number of nuclei ratio was determined in 5 visual fields,
percentage of macrophages was calculated. Results were statisti-
cally analyzed.

Results: Viable ASCs were determined on days 4, 7 in mice
microphotographs as fluorescent focus at injection site. BrdU
included ASCs nuclei were detected on days 7, 20 (p ≤ 0.001).
Number of medium-size and large vessels significantly increased
on day 7 (p ≤ 0.001) and further augmented on day 20
(p = 0.008). Number of capillaries increased on day 4
(p = 0.008) and decreased by day 20. Significant change in
number of macrophages at different stages of experiment wasn’t
detected.

Conclusion: We suppose ASCs introduction into ischemic gin-
gival tissue induces angiogenic process and doesn’t cause inflam-
matory response.

D094
Clinical-laboratory study of efficiency of autologous
fibroblast use in surgical treatment for periodontitis
R. Pereverzev, A. Grudyanov

Moscow/Russian Federation

Aim: Study efficiency of use of autologous fibroblast tissue-
engineered construction in bone graft substitute GAP-99 during
flap surgery in severe periodontitis patients.

Material and Methods: Flap surgery in the area of 194 teeth.
Autologous fibroblasts and GAP-99 were used in the 1st group;
Bio-Oss and PRP – 2nd group; GAP-99 and PRP – in the 3rd
group. Each patient had all three types of surgery in different
segments of the jaws. There were determined Loe-Silness pla-
que index, index by Muhlemann; periodontal pocket depth; clin-
ical attachment level; furcation involvement by Tarnow–
Fletcher; mobility index by Miller, Fleszar; laser-Doppler flow-
metry; orthopantomographic examination incl. Fuks index; com-
putered tomography.

Results: Use tissue-engineered construction in periodontal sur-
gery is accompanied during first 12 months after surgery by
decrease of periodontal pocket depth (PPD) from 6.7 � 0.3 to
3.3 � 0.2 mm (p < 0001) and by clinical attachment gain of
2.6 � 0.1 mm in the 1st group; decrease of PPD from
7.0 � 0.4 to 3.1 � 0.1 mm (p < 0001), attachment gain of
3.1 � 0.1 mm – in the 2nd group; decrease of PPD from
7.0 � 0.4 mm to 3.1 � 0.1 mm (p < 0001), gain of clinical
attachment of 2.7 � 0.2 mm – in the 3rd group.

Conclusion: According to our data administration of autolo-
gous fibroblasts in addition to bone graft substitutes doesn’t
have significant influence on clinical and radiographic criteria
for efficiency of surgical treatment of periodontitis.

D095
XGXXPG peptides effects on the differentiation of
human bone cells in inflammatory conditions
J. Robinet, S. Derruau, R. Garnotel, S. Lorimier

Reims/France

Aim: Alveolar bone is regularly the site of inflammation. The
plasminogen/plasmin system plays a key role in this process and
can change the bone remodeling. XGXXPG peptides would
promote osteoblastic differentiation suggesting a potential use as
bioactive osteogenic molecules. It seemed interesting to evaluate
in vitro the effects of these peptides on the differentiation of
undifferentiated mesenchymal cells from bone marrow in
inflammatory conditions.

Material and Methods: 200,000 human bone marrow osteo-
progenitors cells were cultured with XGXXPG peptides (kE)
and exogenous plasminogen (Plg) alone or in combination for
24 h on plastic and 7 days in type I collagen gels. Different
markers of osteoblast differentiation (Runx-2, MMPs, . . .) were
evaluated by RT-PCR, zymography, Western Blot and ELISA
kits.

Results: The results showed that kE (100 lg/ml) and Plg
(15 lg/ml) significantly increased gene expression of osteogenic
markers (Runx-2, osteocalcin) as well as that of metalloprotein-
ases, serine proteinases (uPA, tPA) and TIMPs-1 and �2. The
kE/Plg association acted also positively on osteoblast differentia-
tion. These results were confirmed at the protein level. Within
the collagen lattice, no collagenolysis was detected despite over-
expressed MMP-1 and MMP-13 with kE. Only zymogen forms
were detected.

Conclusion: XGXXPG peptides showed their potential to pro-
mote osteoblastic differentiation of undifferentiated mesenchy-
mal cells from bone marrow and that also with isotonic forces.
Interestingly, plasmin at 15 lg/ml, also promote this process.
Finally, kE/Plg seemed less efficient than kE but more than the
control. XGXXPG peptides could thus be used as bioactive
osteogenic molecules in inflammatory phase, especially at early
stage of bone healing.
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D096
The role of Wnt/b-catenin signaling pathway on
differentiation of osteoblasts from the mandible
mice by Icariin
F. Zhang, R. Wang

Beijing/China

Aim: To assess the effects of ICA on differentiation ability of
osteoblast in the mandible mice and if the Wnt classical path-
way was involved in ICA promoting the differentiation of os-
teoblasts.

Material and Methods: The osteoblasts was cultured from the
mandible of neonatal (1–2 day old) mice by improved secondary
digestion (pancreatic enzyme-collagenase) – tissue block method.
Alkaline phosphatase (ALP) activity was detected by ALP Kit
at different ICA concentrations. The osteoblasts was divided
into four groups: control group (5 ll/ml DMSO); experimental
group 1 (1 lg/ml ICA); experimental group 2 (0.1 lg/ml
DKK1); experimental group 3 (1 lg/ml ICA and 0.1 lg/ml
DKK1). RT-PCR method was applied to detect the expressions
of Wnt pathway marker gene (beta-catenin, cyclinD1, Runx-2
and ALP) in osteoblast influenced by different ICA concentra-
tions.

Results: The concentration of 0.01–10 lg/ml ICA significantly
increased osteoblast ALP activities (p < 0.05). Compared with
the blank control group, experimental group 1 could signifi-
cantly improve the expression of beta-catenin, cyclinD1, Runx2
and ALP in osteoblast. Experimental group 2 can significantly
reduce the expression of beta-catenin, cyclinD1, Runx2 and
ALP. In experimental group 3, expression of beta-catenin,
Runx2 and ALP is also reduced.

Conclusion: 1 lg/ml ICA, can increase the expression of beta-
catenin, cyclinD1, Runx-2 and ALP in osteoblast, after joining
the Wnt/beta catenin inhibitors, the expression of these genes
are reduced. Thus, Wnt/beta-catenin signaling pathway may be
involved in the process by ICA to promote differentiation of
osteoblast in jaw bone.

Periodontal treatment outcomes
D097
Assessment of prognosis and treatment needs in
various periodontal conditions. A questionnaire
based study in general dentistry
A. Milosavljevic, B. G€otrick, H. Hallstr€om, A. Stavropoulos, K.
Knutsson

Malm€o/Sweden

Aim: The aim was to study general dental practitioners’
(GDPs) and dental hygienists’ (DHs) assessment of prognosis,
suggested treatment goals, and estimated number of treatment
sessions in patients with varying severity of periodontal diseases.

Material and Methods: Seventy-seven GDPs and 50 DHs in a
Swedish county were invited to participate in a questionnaire
study, based on three patient cases: (1) patient with clinical signs
of inflammation and no bone loss (G); (2) patient with no clini-
cal signs of inflammation but generalized bone loss (H); and (3)
patient with clinical signs of inflammation and bone loss (P).
The clinicians could judge these patients as healthy or diseased.

In open-ended questions they were asked to assess prognosis in
case of no treatment, and propose treatment goals. Furthermore
they estimated the number of treatment sessions needed.

Results: The response rate was 94%. Most clinicians judged all
three patients as diseased (G: 89%, H: 79%, P: 100%), and from
those the majority (G: 58%, H: 78%, P: 95%) also ascribed a
worsening of the periodontal conditions in absence of treatment.
Most common treatment goal was to influence patient behavior,
irrespective of patient case. The majority of clinicians estimated
that patient P needed most – on average 3 – treatment sessions,
while the number of sessions was similar for the other two
patients (on average 2).

Conclusion: Clinicians estimated a similar number of treatment
sessions needed for patients with distinctly different periodontal
conditions. This indicates that the proposed treatment may not
be adequately individually tailored, and it may imply that
health-care resources may be ineffectively used.

D098
Survival rate of teeth in a periodontal office – up
to 18 years follow up
M. Saminsky, M. Halperin-Sternfeld, E.E. Machtei, J. Horwitz

Haifa/Israel

Aim: To retrospectively assess tooth survival rate and its associ-
ation with patient and oral variables in patients of a periodontal
office followed up to 18 years.

Material and Methods: Patients in a private periodontal office
whose medical files included charting from their initial examina-
tion (T0), reevaluation after initial therapy (Tre) and 10 years or
more after T0 (Tf), and received periodontal therapy and sup-
portive periodontal therapy (SPT) after Tre were included. Gen-
eral health, plaque scores (PI), probing depth (PD) and bleeding
on probing (BOP) at six points/tooth, extractions and the num-
ber of SPT visits were extracted from patient files at T0, Tre

and Tf. Descriptive statistics and Cox regression analysis were
performed.

Results: 50 patients (mean 26 � 4 teeth/patient, 1301 teeth)
fulfilled the inclusion criteria. 20 and 129 teeth were extracted
before and after TRe, respectively, 96 of them due to periodon-
tal causes. Annual extraction rate per patient was 0.16.
PD > 7 mm at Tre (HR = 17.7, 95%CI 8.6, 36.6), age above
60 years (HR = 3.3, 95%CI 1.5, 7.2), multi rooted teeth
(HR = 1.9, 95%CI1.2, 3.1) and SPT < 3 times/year (HR = 1.8,
95%CI1.1, 2.9), were the best predictors for tooth loss during
follow-up (p < 0.05, Cox regression analysis). A continuous,
statistically significant reduction was observed in mean PD
among teeth that survived the follow-up period (4.3 � 1.8,
3.5 � 1.4, 3.2 � 1.3, at T0, Tre and Tf respectively, p < 0.001,
Repeated measures test).

Conclusion: Regular SPT was associated with low tooth-loss
rates and continuous reductions in probing depth. PD after ini-
tial therapy, age at admittance >60, multi-rooted tooth and
infrequent SPT were strong negative predictors for long term
tooth survival among periodontal patients.
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D099
Risk of bias of surgical periodontal clinical trials: a
systematic review
C.M. Faggion Jr1, R. Huivin2, E. Casas2, M. Meza2, M.A. Alarcón2

1M€unster/Germany, 2Lima/Peru

Aim: To systematically evaluate risk of bias (ROB) and charac-
teristics of randomized clinical trials (RCTs) published in high-
impact Periodontology journals.

Material and Methods: Four high-ranked Periodontology
journals (JOP, IJPRD, JCP, JPR) were hand-searched for
RCTs. Articles published from February 2009 to February 2014
were included. First, titles and abstracts were analyzed for
potential inclusion. Those not fulfilling the pre-defined eligibil-
ity criteria were excluded. The full-text of remaining articles
were scrutinized for inclusion. Again, those articles not fulfilling
the inclusion criteria were excluded. All data extraction was per-
formed by 2 calibrated reviewers. ROB in seven domains was
assessed independently and in duplicate by using the Cochrane
Collaboration’s tool for assessing ROB. Any disagreements were
discussed until consensus was achieved. The secondary outcomes
were demography, study design and research issues.

Results: The search identified 2947 articles out of which 111
met the inclusion criteria. Allocation concealment and blinding
of participant/personnel were the domains receiving the greatest
judgments of unclear and high risk of bias. The 5 countries with
more publications were Italy (N = 20), Brazil (N = 17), India
(N = 14), USA (N = 14) and Germany (N = 9). Periodontal
regeneration (N = 52 papers) and root coverage (N = 44) were
the most prevalent research topics.

Conclusion: Researchers should make efforts to adequately
conceal the randomization sequence in order to avoid bias on
the treatment effect estimates. In the same way interventions
should be blinded to patients and surgeons, although this proce-
dure might be sometimes technically difficult to perform. Peri-
odontal regeneration was the most researched topic in this
sample of articles.

D100
The association between proximal restorations and
periodontal status: a retrospective 10-years
longitudinal study
M. Halperin-Sternfeld, M. Saminsky, E.E. Machtei, J. Horwitz

Haifa/Israel

Aim: To evaluate the long-term association between dental
proximal restorations and the incidence and progression of peri-
odontal inflammation in well maintained patients.

Material and Methods: Probing depths (PD), bleeding on
probing (BOP) and radiographic evidence of proximal restora-
tions were retrospectively retrieved from files of patients attend-
ing a specialist periodontal office. Ill fitting margins were
recorded. The association between these parameters was evalu-
ated in baseline examination (Tb), after cause related therapy
(Tr) and after at least 10 years period (Tf), during which sup-
portive periodontal therapy was applied, using descriptive statis-
tics, ANOVA bonferroni and Chi square tests.

Results: 1158 and 1442 restored and non-restored proximal
sites, respectively, were examined. Mean PD in non-restored

sites was 3.7 � 1.7 mm, 3.1 � 1.3 mm, and 2.8 � 1 mm at
Tb, Tr and Tf, respectively. Deeper pockets were found in
restored sites at all time points with PD values of
4.4 � 1.8 mm, 3.6 � 1.4 mm, and 3.2 � 1.1 mm, respectively
(p value < 0.001). Similar trend was observed for BOP. Higher
PD values were found in restored sites exhibiting ill fitting mar-
gins when compared to restored sites with complete margins at
all time points. These values were 4.9 � 1.9 mm,
4.1 � 1.5 mm, 4 � 1.7 mm vs. 4.3 � 1.8 mm, 3.6 � 1.4 mm,
and 3.1 � 1.1 mm, respectively (p value < 0.001).

Conclusion: The present study confirmed that restorations are
detrimental to periodontal health. A significant association
between the presence of restorations and the incidence and pro-
gression of periodontal disease was observed. This association
was increased for ill fitting restorations. However, after support-
ive treatment had been performed routinely, the association was
lessened.

D101
Combined surgical and restorative treatment of
gingival recessions associated with non-carious
cervical lesions. Randomised, split-mouth clinical
trial
A. Horváth, Z. Papp, Z. Erd}os, I. Gera

Budapest/Hungary

Aim: Non-carious cervical lesion (NCCL) alongside gingival
recession (GR) is often associated with dentin hypersensitivity
(DH). Our aim was to assess the effect of combined surgical
and restorative therapy performed by two different surgical tech-
niques and glass ionomer cement filling (GIC).

Material and Methods: Twenty periodontal healthy subjects
with split-mouth NCCL, GR and DH were selected. After reg-
istering the baseline parameters and electronic randomisation a
nanofilled resin-coated GIC (Fuji IX extra�, G-Coat Plus�)
was placed into the NCCL at one side (T), while the lesion left
unfilled at the contralateral side (C). After second randomisation
modified coronally advanced flap technique either with enamel
matrix derivative (MCAF-EMD), or with autologous connective
tissue graft (MCAF-CTG) was performed on both sides. Six
months later we assessed the investigated parameters: DH; abso-
lute GR height (AGRH); absolute GR width (AGRW); prob-
ing pocket depth (PPD); bleeding on probing (BOP); gingival
crevicular fluid (GCF), etc.

Results: All patients finished the study without serious side
effects. Both surgical techniques resulted in statistically signifi-
cant (p < 0.05) improvement on both T/C sides regarding
AGRH, AGRW. Significantly increased BOP and decreased
DH at T versus C sites were measured within MCAF-EMD.
In MCAF-CTG significantly increased PPD at T sites versus C
was detected. MCAF-CTG showed significantly higher AGRH
decrease, PPD increase at T and DH decrease at C, furthermore
GCF increase at T/C sites compared to MCAF-EMD.

Conclusion: Both surgical techniques seem to be suitable for
reducing GR with/without restorative therapy. MCAF-EMD
alone may not be sufficient to reduce DH. GIC may cause
increased risk of gingival inflammation.
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D102
Stability of root coverage outcomes at single
maxillary gingival recession with loss of interdental
attachment: 3-year extension results from a
randomized, controlled, clinical trial
J. Mervelt, S. Cincinelli, C. Martinolli, M. Nieri, L. Landini,
F. Cairo

Florence/Italy

Aim: The aim of this study was to assess the stability of root
coverage outcomes 3 years after Connective Tissue Graft
(CTG) plus Coronally Advanced Flap (CAF) or CAF alone at
single maxillary gingival recession with interdental clinical
attachment loss.

Material and Methods: Twenty-four of the original 29
patients, 13 treated with CAF + CTG and 11 with CAF, were
available at the final follow-up. Measurements were performed
by a blind and calibrated examiner. Outcome measures included
complete root coverage (CRC), recession reduction (RecRed),
Root coverage Esthetic Score (RES), Visual Analogue Scale
(VAS) values and Keratinized Tissue (KT) Gain.

Results: After 3 years, CAF + CTG resulted in better out-
comes in terms of CRC (p = 0.0054) than CAF alone. No dif-
ference was detected in term of RecRed, RES score and VAS
values. Furthermore, CAF + CTG was associated with higher
KT gain than CAF at the last follow-up (<0.0001).

Conclusion: Root coverage outcomes in single gingival reces-
sion with interdental CAL loss are stable after 3 years. The
application of CTG under CAF was associated with increased
probability to obtain CRC than CAF alone at the final follow-
up.

D103
The use of pre operative low level laser diode
therapy to reduce the intra operative and post
operative bleeding experience of patients with
chronic periodontitis who have rare inherited
bleeding disorders affecting primary haemostasis. A
case series
L. Nanayakkara, D. Hart

London/United Kingdom

Aim: To report the effect of the use of pre operative low level
laser diode (LLLD) therapy on the intra operative and post
operative bleeding experience of four patients with rare inherited
bleeding disorders who had a history of gingival haemorrhage
following routine non surgical periodontal therapy, significant
enough to warrant hospital admission to establish haemostasis.

Material and Methods: Five watts of continuous wave LLLD
was applied to the gingiva using a hand-piece with a broad sur-
face area for 30 s per sextant. The handpiece was held close to
the gingivae. A total of 900 joules of energy was delivered. This
was repeated twice a week for 3 weeks. Immediately following
the last application, all patients had oral hygiene instruction,
root surface debridement without the need for local anaesthetic,
using hand scalers and ultrasonic instruments. This was under-
taken with the usual pre-operative haemostatic protocol as
advised by the patient’s haematologist and as administered dur-
ing previous periodontal treatments.

Results: Haemostasis was achieved chairside for all four
patients who were discharged home without any further haema-
tological intervention or need for hospital admission.

Conclusion: LLLD has been reported as a successful adjunct
to periodontal therapy because of its ability to promote biosti-
mulation and healing. This case series shows that, where estab-
lished haemostatic protocols have previously been unsuccessful,
the use of LLLD to reduce pre-operative inflammation has
resulted in a positive impact on the intra operative and postop-
erative bleeding experience. Further studies are necessary to
investigate the effect of LLLD on haemostasis at a cellular level
in these patients.
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