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Background & Aim: There is a scarcity of data on periodontal

conditions among adult Lithuanians. The aim of this research was

to identify the periodontal status and several potential determi-

nants of individuals in Lithuania, and to compare patients' self-

reported oral hygiene to the findings of a clinical periodontal

examination.

Methods: A stratified random sample included a total of 1404 individ-

uals aged 35–74 years old, their mean (sd) age was 54.9 (11.9) years.

Prior to the dental exam appointment, a questionnaire about

sociodemographic characteristics, behaviours and different aspects of

oral self-care was administered. Clinical exam tested bleeding on

probing (BOP) and periodontal probing depth (PPD). The descriptive

statistics, independent sample t-test and multivariable linear regres-

sion were used to analyse the data.

Results: 15.6% of individuals were periodontally healthy

(PPD <4 mm, BOP<10%). The mean number (sd) of 4–5 mm peri-

odontal pockets was 24.1 (23.3), and of 6+ mm pockets - 7.7 (15.2),

the mean ratio of bleeding on probing was 65.0%. Significant deter-

minants for PPD 4–5 mm (Adj R2 = 0.228; p < 0.001) were older age

(p = 0.001), education (p = 0.001), smoking frequency (p = 0.002),

self-perceived gingiva health (p = 0.002), flossing (p = 0.001) and use

of interdental brush (p = 0.037); for PPD +6 mm (Adj R2 = 0.160,

p < 0.001): gender (p = 0.002, age (p = 0.001), self-perceived gingiva

health (p = 0.024), flossing (p = 0.011); for BOP (Adj R2 = 0.154,

p < 0.001): self-perceived gingiva health (p = 0.001), flossing

(p = 0.001) and use of interdental brush (p = 0.002). Participants with

reported poor oral hygiene habits and self-perceived gingiva health

had a higher proportion of sextants with moderate or deep periodon-

tal pockets.

Conclusions: In Lithuania, periodontal health was poor, with 65.0% of

population having gingivitis and 84.0% having at least one deep peri-

odontal pocket. Periodontal conditions were associated with

sociodemographic characteristics, behaviours and self-reported oral

health.

PD002: Expression of tight junction proteins in
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Background & Aim: The epithelial cells of the periodontium are con-

nected by tight junctions that are composed of transmembrane and

cytoplasmic scaffolding proteins. Transmembrane tight junction pro-

teins at the membrane of the cell consist of occludin, claudins, junc-

tional adhesion molecules, and tricellulin. Cytoplasmic scaffolding

proteins, like zonula occludens (ZO), provide a direct link between

transmembrane tight junction proteins and the intracellular cytoskele-

ton. Tricellulin, a protein localized at the tricellular contact sites of epi-

thelial cells is involved in the formation of tight junctions in various

epithelial barriers. However, little is known about its expression in the

periodontal epithelial cells. The aim of this study is evaluating the gin-

gival crevicular fluid (GCF) levels of tight junction proteins (ZO-1,

tricellulin, occludin), and TNF-α in periodontitis and their alteration

due to smoking.

Methods: The study consisted of four groups: healthy individuals

without smoking (C; n = 31), generalized Stage III periodontitis with-

out smoking (P; n = 28), healthy individuals with smoking (CS;

n = 18), generalized Stage III periodontitis with smoking (PS; n = 18).

Clinical periodontal parameters (probing pocket depth (PPD), bleeding

on probing (BOP), clinical attachment loss (CAL)) were recorded.

ZO-1, occludin, tricellulin and TNF-α in GCF were analysed by

enzyme-linked immunosorbent assay (ELISA).
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Results: Clinical parameters were significantly higher in the periodon-

titis groups (p < 0.001). In periodontitis group, TNF-α, ZO-1, tricellulin

and occludin levels were statistically significantly higher than other

groups (p < 0.001). In PS group, TNF-α, occludin, tricellulin and ZO-1

levels were found statistically significantly lower than P group

(p = 0.05). All tight junction proteins were positively correlated with

TNF-α, PPD and BOP (p < 0.001).

Conclusions: Epithelial tight junction proteins may play an important

role in periodontal disease pathogenesis and smoking may affect their

expressions.

PD003: Serum biomarker profiling in smokers and
non-smokers following periodontal therapy

L.V. Knie1,2, K.N. Leknes1, Y. Xue1, S.A. Lie1, D.F. Bunæs1

1Department of Clinical Dentistry, University of Bergen, Bergen, Norway,
2Oral Health Center of Expertise in Rogaland, Stavanger, Norway

Background & Aim: To compare levels of integrated serum biomarker

profiles in smokers and non-smokers with periodontitis following

active periodontal therapy (APT) and 12-month of supportive peri-

odontal therapy (SPT).

Methods: Thirty heavy smokers and 30 non-smokers with Stage III/IV

periodontitis were included in this prospective cohort study. Each

patient underwent active non-surgical and surgical treatment followed

by a period of 12-month with SPT. Clinical data and blood samples

were collected at baseline (T0), 3 months after APT (T1), and after

12 months of SPT (T2). Proinflammatory cytokines IL-1β, IL-6, IL-8,

TNF-α and regulatory cytokines IL-10 and IP-10 were measured using

multiplex kit Bio-Plex Human Pro™ Assay. For statistical analysis, lin-

ear regression models with robust variance estimates to correct for

repeated measures for individuals were used to test between- and

within-group differences for each marker. Additionally, a standardized

score was used to test all biomarkers simultaneously.

Results: Smokers demonstrated a significantly higher overall concen-

tration of biomarkers compared with non-smokers (p = 0.047).

Within the proinflammatory cytokines, IL-6 showed an increase

from T0 to T2 among smokers (p = 0.025) and non-smokers

(p = 0.004). No significant within- or between-group differences

were observed for IL-8. TNF-α demonstrated a higher concentration

in smokers than in non-smokers at T1 (p = 0.007), and a significant

difference in the change between smokers and non-smokers from

T1 to T2 (p = 0.005). Within the regulatory cytokines, IL-10 showed

a between-group difference at T1 (p = 0.037) and a significant dif-

ference in the change between smokers and non-smokers from T1

to T2 (p = 0.008).

Conclusions: Compared with non-smoking patients, smokers with

periodontitis showed an upregulated expression of serum biomarkers.

Following periodontal therapy, different changes in biomarker con-

centrations were observed between smokers and non-smokers. This

indicates that smoking alters immunological responses to periodontal

therapy in patients with severe periodontitis.

PD004: Mapping the immune landscape of initiation
and resolution of periodontitis

C. Alvarez Rivas1, A. Kantarci1

1The Forsyth Institute, Applied Oral Sciences, Cambridge, United States

Background & Aim: Animal models have been fundamental to exam-

ining the periodontitis-associated immune response at the border

between health and disease. The experimentally induced periodontal

disease in mice resolves following the ligature removal, which offers

an opportunity to study the immune changes associated with the initi-

ation and resolution of periodontitis.

Methods: Experimental periodontitis was induced with silk ligatures in

mice for ten days. The ligatures were removed to allow recovery for 1, 3,

5, 10, 15, and 30 days. Littermates without ligatures were used as

controls. The maxilla was used to analyse bone loss and recovery.

PMN (CD45 + Ly6G + Ly6C�), T cells (CD45 + CD3+), B cells

(CD45 + CD19+), macrophages (CD45 + CD64 + CD11b+), and den-

dritic cells (DCs, CD45 + MHCII+CD11c+), the frequency of regulatory

T cells (Tregs), and CD4+ memory subtypes (CD44 + CD62L� Tem,

CD44 + CD62L+ Tcm, CD69 + CD103+ Trm, and CD44 � CD62L+

Naïve) were analysed by flow cytometry in gingival mucosa and cervical

lymph nodes. The gingival mRNA expression of cytokines and the special-

ized pro-resolution mediator (SPM) receptors (GPR37, LYB4R1, LGR6,

CMKLR1, FPR2/ALX, and GPR18) were measured by qRT-PCR. SPMs

(RvE1 and Mar1) were quantified by ELISA in serum.

Results: Removal of the ligatures decreased the gingival cell count of

CD45+ cells (p < 0.05) and the bone loss progression. The core

changes in the gingival immune infiltrate occurred during the first five

days post ligature removal (p < 0.05), where PMN frequencies (>30%)

and SPM-related receptor expression were increased (p < 0.05). The

T-cell frequency consistently decreased during recovery (to <10% of

CD45+) while Tregs and memory T cells remained within the tissue.

Conclusions: The periodontal disease initiation, progression, and reso-

lution can be immunologically mapped using an experimental animal

model, providing a deeper understanding of the changes in the

immune landscape. These findings also demonstrate the potential role

of different immune cell types during inflammation resolution as ther-

apeutic targets.

PD005: Enamel matrix derivative dampens pyroptosis
in inflammatory macrophages

M.B. Sordi1,2, L. Panahipour2, R. Gruber2,3

1Dentistry, Federal University of Santa Catarina, Florianopolis, Brazil,
2Oral Biology, Medical University of Vienna, Vienna, Austria,
3Periodontology, University of Bern, Bern, Switzerland

Background & Aim: Pyroptosis is a caspase-dependent katabolic pro-

cess relevant to periodontitis for which inflammation is central to the

pathophysiology of disease. Enamel matrix derivative (EMD) is applied
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to support periodontal regeneration but its capacity to modulate

pyroptosis remains unknown. Considering that EMD has anti-

inflammatory properties and pyroptosis is linked to the activation of

the inflammasome in chronic periodontitis, the question arises

whether EMD could reduce pyroptosis.

Methods: RAW 264.7 macrophages exposed to E. coli LPS served a

pyroptosis model; cells were primed with EMD before being chal-

lenged by LPS. Cells were analysed for gene expression of pyroptosis

signalling components and detection of caspase-1 (CAS1). Release of

mitochondrial reactive oxygen species (ROS) was also detected. Pri-

mary macrophages obtained from murine bone marrow followed the

same stimulation and were analysed for expression changes of

pyroptosis genes.

Results: We show here that LPS caused a robust increase in the

expression of the pyroptosis genes CAS1, CAS11, NLR family

pyrin domain containing 3 (NLRP3), interleukin 1ß (IL1), and IL18

in RAW 264.7 macrophages. In support of the pyroptosis model,

blocking NLRP3 activity with MCC950 reduced the forced expres-

sion of IL1 in RAW 264.7 cells. When RAW 264.7 cells were

primed with EMD, the expressions of CAS1, NLRP3, and IL1 were

significantly reduced. There was also a trend that EMD reduced

the expression of CAS11 and IL18. Western blot analysis showed

less cleavage of CAS1 in RAW 264.7 cells primed with EMD.

Additionally, EMD diminished ROS release in activated RAW

264.7 cells. Consistently, also in primary macrophages, EMD

lowered the LPS-induced expression of pyroptosis genes, in partic-

ular NLRP3.

Conclusions: These findings suggest that EMD is capable to dampen

pyroptosis in inflammatory macrophages. The clinical impact of EMD

in periodontal regeneration might thus involve a reduction of

pyroptosis signalling under conditions of acute periodontal tissues

inflammation.

PD006: Prenyltransferase genes reveal essential role
of prenylation for inflammatory response in human
gingival fibroblasts

D. Diehl1,2,3, A. Friedmann1,3, H.S. Bachmann2,3

1Periodontology, Witten/Herdecke University, Witten, Germany,
2Pharmacology and Toxicology, Witten/Herdecke University, Witten,

Germany, 3Centre for Biomedical Education and Research (ZBAF),

Witten/Herdecke University, Witten, Germany

Background & Aim: Prenyltransferases (PT) are a group of enzymes

that promote posttranslational protein modification at the carboxyl-

terminus of so-called CAAX-proteins. In particular, the process is

responsible for adequate membrane localization and activity of a vari-

ety of intracellular signalling proteins.

Recent studies providing evidence for the pathomechanistic signifi-

cance of prenylation in inflammatory disorders highlight the need to

determine the differential expression of PT genes under inflammatory

conditions, especially in periodontal disease.

Here we report the expression patterns of PT-related and inflamma-

tory genes in response to lipopolysaccharides and PT-inhibitors in

human gingival fibroblasts.

Methods: Telomerase-immortalized human gingival fibroblasts (HGF-

hTert) were cultured and treated with either inhibitors of prenylation

(PTI) lonafarnib, tipifarnib, zoledronic acid or atorvastatin at concen-

trations of 10 nM in combination with and without 10 mg

Porphyromonas gingivalis lipopolysaccharide for 24 hours. Cell viability

and inhibitor concentration were assessed by means of an MTT assay.

Quantitative Real-Time PCR was performed on test and control sam-

ples for prenyltransferase genes FNTB, FNTA, PGGT1B, RABGGTA,

RABGGTB and PTAR1 employing PSMB4 and PICK1 as internal refer-

ence genes and MMP1 as positive control. Translation of the mea-

sured genes was verified by immunoblot. PCR data analysis was

performed by the 2�DDCq method.

Results: RT-qPCR experiments revealed significant upregulation of

MMP1 (14-fold), FNTA (25-fold) and PGGT1B (15-fold) upon LPS treat-

ment. PTase inhibitors caused significant downregulation of the

inflammatory response and conjoined PTase genes. Interestingly,

FNTB expression was significantly upregulated in response to any

PTase inhibitor (40-fold), indicating a vital role of protein

farnesyltransferase in the proinflammatory signalling cascade.

Conclusions: Distinct expression patterns of PTase genes in pro-

inflammatory signalling were noted in this study. The putative require-

ment of functioning protein prenyltransferases for inflammatory regu-

lation warrants further investigation into the canonical pathways

affected by prenylation during periodontal inflammation.

PD007: Influence of periodontal inflammation on
tryptophan-kynurenine metabolism

S. Kurgan1, C. Önder1, N. Balcı2, S.M. Altıngöz3, M.A. Serdar4,

M. Günhan1

1Department of Periodontology, Ankara University, Ankara, Turkey,
2Department of Periodontology, Medipol University, _Istanbul, Turkey,
3Department of Periodontology, Lokman Hekim University, Ankara,

Turkey, 4Department of Medical Biochemistry, Acıbadem University,

Istanbul, Turkey

Background & Aim: Kynurenine pathway (KP) is the primary way of

degrading Tryptophan (Trp) in most mammalian cells, disturbed by

cytokines under various conditions. KP generates several bioactive

catabolites (such as kynurenine (Kyn), kynurenic acid (KA),

3-hydroxykynurenine (3-HK), etc.) to regulate biological processes

that include host-microbiome signalling and immune cell response.

Depends on the cell types, these metabolites can elicit both hyper-

and anti-inflammatory effects. Thus, we hypothesized that there

might be a crosstalk between periodontal inflammation and

tryptophan-kynurenine metabolism.

Methods: Saliva and serum samples were collected from 20 Stage III

generalized periodontitis patients (P group), and 20 periodontally

healthy control individuals (C group). Samples were analysed for IL-6,
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kynurenine (KYN), tryptophan (TRP), KYN/TRP ratio, kynurenic acid

(KYNA), 3OH-kynurenine, picolinic acid (PA) and quinolinic acid

(QUIN) by liquid chromatography–mass spectrometry. Clinical peri-

odontal parameters (probing pocket depth (PPD), bleeding on probing

(BOP), clinical attachment level (CAL)) were recorded.

Results: Clinical parameters were significantly higher in the periodon-

titis group (p < 0.001). Salivary IL-6, TRP, PA and QUIN levels were

significantly higher and KYN/TRP ratio was significantly lower in peri-

odontitis group than control group (p < 0.001, p = 0.004 p = 0.000,

and p = 0.000, respectively). Serum KYN, KYN/TRP ratio and PA

levels were significantly higher in periodontitis group than control

group (p = 0.009 p = 0.010, and p = 0.047, respectively). Clinical

periodontal parameters (PPD and BOP) were significantly positively

correlated with salivary TRP, KYN/TRP ratio, PA, QUIN, IL-6, and

serum KYN (p < 0.05).

Conclusions: The results of this study, the first to investigate trypto-

phan, kynurenine and their metabolites in stage III periodontitis

patients and their healthy counterparts. Our results support that peri-

odontal inflammation might play a role in local and systemic

tryptophan-kynurenine metabolism and KP plays a key role in the

increased prevalence of periodontitis by regulating inflammation.

PD008: 25-hydroxyvitamin D3 affects
immunomodulatory activities of human periodontal
ligament-derived mesenchymal stromal cells against
CD4+-T lymphocytes

C. Behm1, A. Blufstein2, X. Rausch-Fan2, A. Moritz2, O. Andrukhov1

1Competence Center Periodontal Research, Medical University of Vienna/

University Clinic of Dentistry, Vienna, Austria, 2Division of Conservative

Dentistry and Periodontology, Medical University of Vienna/University

Clinic of Dentistry, Vienna, Austria

Background & Aim: Human periodontal ligament-derived mesenchy-

mal stromal cells (hPDL-MSCs) are major players in periodontal tissue

homeostasis. This function is mainly achieved by regulating local

inflammatory and immune responses via reciprocal interactions

between hPDL-MSCs and immune cells, like CD4+-T lymphocytes.

Immune cells-derived cytokines, such as TNF-α and IL-1β, directly

amplify immunomodulatory activities of hPDL-MSCs, which mainly

suppress local immune reactions. We previously demonstrated that

this reciprocal interaction is regulated by the biologically active form

of vitamin D3, 1,25-dihydroxvitamin-D3. However, it is not known if

25-hydroxyvitamin-D3, the most abundant vitamin D3 precursor in

blood, also affects immunomodulatory activities of hPDL-MSCs.

Hence, this in vitro study investigated the influence of

25-hydroxyvitamin-D3 on cytokine-induced immunomodulatory activ-

ities of hPDL-MSCs towards CD4+-T lymphocytes.

Methods: Primary hPDL-MSCs were stimulated with TNF-α or IL-1β

in the presence (100 nM) or absence of 25-hydroxyvitamin-D3. After

48 hours incubation, hPDL-MSCs were co-cultured with

phytohemagglutinin-activated primary human CD4+-T lymphocytes,

using an indirect co-culture model. CD4+-T lymphocyte proliferation

and apoptosis were analysed after five days incubation by flow cyto-

metry, staining CD4+-T lymphocytes with carboxyfluorescein-

succinimidylester and propidium iodide.

Results: In the absence of 25-hydroxyvitamin-D3, IL-1β-treated

hPDL-MSCs significantly decreased CD4+-T lymphocyte proliferation

and increased apoptosis of CD4+-T lymphocytes. These effects were

significantly counteracted by 25-hydroxyvitamin-D3. The proliferation

and apoptosis of CD4+-T lymphocytes was not affected by TNF-

α-stimulated hPDL-MSCs. Adding 25-hydroxyvitamin-D3 also had no

significant effect on CD4+-T lymphocyte proliferation. CD4+-T lym-

phocyte apoptosis was significantly reduced by 25-hydroxyvitamin-D3

in the presence of TNF-α-stimulated hPDL-MSCs. 25-hydroxyvitamin-

D3 alone had no significant impact on the hPDL-MSCs mediated mod-

ulation of CD4+-T lymphocytes.

Conclusions: These data indicate that similarly to 1,25-dihydroxyvitamin-

D3, 25-hydroxyvitamin-D3 might directly influence the reciprocal interac-

tion between hPDL-MSCs and CD4+-T lymphocytes. This effect seems

to depend on the local cytokine environment and may contribute to peri-

odontal tissue homeostasis by fine-tuning local immune processes.

POSTER DISCUSSION|PERIODONTAL DIAGNOSIS

PD009: A digital support system for the new 2017
world workshop periodontal classification - a pilot
validation study of the “PerioClassApp”

H. Meir1, H. Miller2, M. Saminsky1, L. Levin3, G. Slutzkey1

1Sackler Medicine Faculty, Goldschleger School of Dental Medicine,

Department of Periodontology and Oral Implantology, Tel Aviv

University, Tel Aviv, Israel, 2Information Systems Department, Haifa

University, Haifa, Israel, 3University of Alberta, Edmonton, Canada

Background & Aim: We designed a classification application algorithm

to replace the manual flow-chart classification method. This digital

decision support system - the PerioClassApp - strictly follows the

guidelines which appear at the top of each flowchart page. All clinical

parameters are taken into account yet the shortest possible path is

taken to produce a summary page with the stage, grade and extent of

the disease. We aim to show that the PerioClassApp narrows down

the range of classification results performed by different clinicians and

therefore may serve as a valid tool for daily clinical use such that the

classification process is made more standardized, simple and supports

effective communication among clinicians.

Methods: 31 periodontal cases which were classified by a perio-

prosthetic forum of senior clinicians were randomly selected from files

of postgraduate periodontal students. The mutually agreed upon

stage, grade and extent of each case designated the Baseline group.

All cases were re-classified by four periodontists who were split into

two test groups - Manual based vs. App based classifiers. We evalu-

ated the variance of results within each test group and between the
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test groups. We further compared the level of agreement within the

test groups and between the test groups and the Baseline group.

Results: The stage and extent parameters showed a low intra-group

variance within both test groups. There was a borderline statistical

variance between the two test groups. The level of agreement regard-

ing all parameters ranged from 84% to 92% within and between the

test groups and the baseline group.

Conclusions: Our pilot study shows that the PerioClassApp may reli-

ably transform the manual classification process to a more standard-

ized, user friendly digital evaluation of periodontal cases. Further and

wider scale studies are required to support our promising results.

PD010: Use of the 2017 periodontitis case definition
in an adult population. Data from the Tromsø study:
Tromsø7

G.E. Holde1,2, D.F. Bunæs3, B. Jönsson1,4

1The Public Dental Health Service Competence Centre of Northern

Norway, Tromsø, Norway, 2Department of Clinical Dentistry, UiT - the

Arctic Univeristy of Norway, Tromsø, Norway, 3Department of Clinical

Dentistry, University of Bergen, Bergen, Norway, 4Department of

Periodontology, Institute of Odontology, University of Gothenburg,

Gothenburg, Sweden

Background & Aim: The aim of this study is to describe the periodon-

tal status of an adult population using the 2017 periodontitis case

definition.

Methods: The study was part of a health survey, the seventh survey

of the Tromsø Study (Tromsø7) carried out in 2015–2016 in Tromsø,

Norway. A subsample of participants in Tromsø7 (≥40 years,

n = 21,083) were invited to an oral health examination (n = 3946).

Periodontal conditions were assessed for 3701 adults with at least

two natural teeth. Probing depth (PD) and bleeding on probing was

measured at four sites per tooth. Radiographic bone loss was assessed

on orthopantomograms.

Results: According to the 2017 periodontal case definitions, 7% had

periodontal health, 4% gingivitis, and 15% periodontal health in a

reduced periodontium. The remaining 74% had periodontitis, of which

22% were in Stage I, 51% Stage II, and 27% Stage III-IV. Stage III-IV

periodontitis increased with age, while prevalence of Stage I

decreased in older age groups. On average, 24% of the teeth in Stage

I cases had bone loss, 46% in Stage II, and 66% in Stage III-IV. The

mean extent of teeth with PD ≥4 mm was 14% in Stage I, 24% in

Stage II, and 42% in Stage III-IV. The majority of Stage I cases were

Grade A (84%), while 74% of Stage II and 70% of Stage III-IV were

Grade B. Smoking modified grade to a large extent, especially in Stage

III-IV cases, increasing Grade C from 13% to 24%.

Conclusions: According to the 2017 case definition, 3 of 4 adults have

periodontitis. The staging and grading of periodontitis provide a

comprehensive assessment of severity, extent, and progression of

periodontitis in a population. Both extent of disease and rate of pro-

gression increased with more severe stages of periodontitis.

PD012: Occlusal trauma and malocclusions in subjects
with stage III-IV periodontitis: Preliminary results of a
prospective study

E. Zasčiurinskienė1, A. Matuzas2, J. Vazgytė3, A. Kavaliauskienė1,

N. Basevičienė3

1Faculty of Odontology, Department of Orthodontics, Lithuanian

University of Health Sciences, Kaunas, Lithuania, 2Faculty of Odontology,

Lithuanian University of Health Sciences, Kaunas, Lithuania, 3Faculty of

Odontology, Department of Dental and Oral Pathology, Lithuanian

University of Health Sciences, Kaunas, Lithuania

Background & Aim: Despite increased demand literature is scarce on

malocclusion prevalence and orthodontic treatment need in subjects

with periodontal disease. The aim of the prospective study was to

assess the prevalence of primary and secondary malocclusions in sub-

jects with periodontitis.

Methods: Subjects with stage III-IV periodontitis, referred to

Lithuanian University of Health Sciences and a private practice

(January 2020–June 2021) were invited to undergo comprehensive

periodontal–orthodontic examination. Exclusion criteria: age

≤30 years, uncontrolled diabetes, pregnancy/lactation and smoking

>20 cigarettes/day.

Results: 84 subjects (77.4% women, 22.6% men) were studied; of

them 77.9% had ≤30% and 22.1% had >30% of sites with CAL

≥5 mm. Angle class II was the most prevalent malocclusion found in

52.4% subjects (Angle class I–33.3%; Angle class III–14.3%), however

had no impact on mean CAL of anterior teeth (AT) (p = 0.47). Signifi-

cant loss of CAL (p = 0.03) was found in subjects with diastema/

spacing of maxillary and/or mandibular AT, which was the most preva-

lent type of PTM found in 58.3% of subjects. Increased overbite

(p = 0.018) had impact on mean CAL loss of AT. 78.6% of subjects

had ≥1 lost tooth and 81.0% had ≥1 pair of AT with occlusal trauma.

Pathologic migration (PTM) of maxillary AT was related to CAL ≥5 mm

(p = 0.009) and more prevalent in subjects with >30% (84.2%) com-

pared with subjects with ≤30% (56.9%) periodontally affected sites

(p = 0.03). Mandibular anterior crowding and/or over-eruption was

prevalent in 26.2% and maxillary crowding and/or over-eruption in

14.3% of subjects. Percentage of subjects with PTM of maxillary AT

was increasing with the number of lost posterior teeth (p = 0.016).

Conclusions: Angle class II was the most prevalent malocclusion.

Spacing and increased overbite had significant impact on CAL loss of

AT. Preventive measures for PTM should be applied before posterior

tooth extraction and in cases with higher percentages of periodontally

affected teeth.
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PD013: Factors associated with periodontal disease in
an adult population: A series of cross-sectional studies
1983–2018

K. Edman1, A. Holmlund2

1Odontology and Maxillofacial Surgery, Uppsala University, Uppsala,

Sweden, 2Specialist Care, Periodontology, Gävle Hospital, Gävle, Sweden

Background & Aim: There are contradictory perceptions whether, and

to what extent periodontal disease has declined, but the prevalence is

estimated to affect 24–63% of the population globally, and in a more

severe form 5–15%. In northern Europe, the prevalence of mild and

moderate form of periodontal disease varies between 33–37%, and

6–12% in its severe form. Periodontal disease has been associated

with irregular dental use and socioeconomic status such as low level

of education. Smoking is a major risk factor for periodontal disease

severity, bone loss and pocket formation, and a threat to good peri-

odontal healing.To investigate alveolar bone loss (ABL), and to identify

factors associated with ABL in an adult population.

Methods: This cross-sectional study used data from a question-

naire survey and a clinical examination administered to an adult

population 35–85 years of age (n = 1014) in 2018. Data was

compared with previous studies performed since 1983 in the

same region.

Results: The proportion of individuals with moderate ABL was 37%

and calculus visible on radiographs were seen in 38% of the partici-

pants. In the binary logistic regression model, analysing the associa-

tion between ABL and regularity of dental visits, level of education,

presence of calculus and smoking, the presence of calculus and

smoking were associated with ABL (OR 3.05 95% CI 2.29, 4.07 and

OR 2.08, 95% CI 1.56, 2.77, respectively).

Year Moderate alveolar bone loss Subgingival calculus

1983 45% No data available

2003 23% 13%

2008 16% 22%

2013 33% 32%

2018 37% 38%

Conclusions: Alveolar bone loss and calculus visible on x-rays

increased between 2008 and 2018. Smoking and calculus were asso-

ciated with ABL, demonstrating the importance of tobacco prevention

and proper removal of calculus to prevent progression of periodontal

disease.

PD014: Photometric CIELAB analysis of gingival
response to an active periodontal treatment

O. Ginesin1, E. Gabay1,2, T. Asbi1, H. Abu Hussain1, A. Khutaba1,

H. Zigdon-Giladi1,2, E.E Machtei1,2, Y. Mayer1.
1Periodontology, Rambam Health Care Campus, Haifa, Israel, 2Faculty of

Medicine, The Technion Institute of Technology, Haifa, Israel

Background & Aim: The main goal of periodontal therapy is to arrest

the destructive outcome of this disease. The process of tissue

destruction and healing involves several cell types and biologic media-

tors which affects on the gingival appearance. Different periodontal

parameters are routinely used to determine different stages of peri-

odontal diseases. The CIELab colour order system is commonly used

method in industry. In this system, the location of particular shade in

the colour space is defined by three coordinates: L*, a*, b*. Thus, the

aim of this study was to spectrophotometrically assess the influence

of an active periodontal treatment on the soft tissue healing represen-

ted by the gingival colour.

Methods: Clinical data (probing depth, gingival index, bleeding on

probing, clinical attachment level and gingival recession) and photo-

graphs by DSLR camera from 40 participants (19 males and

21 females) were recorded before initial periodontal treatment (T1),

re-evaluation at 6–8 weeks (T2) and 3 months after surgical interven-

tion (T3). The colour data were expressed in terms of L*, a*, and b*

values. Difference between periodontal parameters and two gingival

colours (T1-T2, T2-T3, T1-T3) was calculated. To verify normal distri-

bution of each parameter, Shapiro–Wilk test was used. The two-way

anova was performed to compare data from three time points.

Results: One hundred and sixty-eight photographs were taken from

patients went through 56 periodontal surgeries. Significant improve-

ment in clinical parameters (PI, GI, PD, CAL) during the treatment was

evaluated (P < 0.001). The a* value of the CIELAB colour system

reduced significantly between T1 and T2 and was further decreased

at T3 (32.01, 29.28 and 27.45 respectively). Sub-analysis of two dis-

tinct surgical interventions reveals that only regenerative procedure

improved the a* value significantly.

Conclusions: Photometric analysis can be used as a method to assess

a gingival colour change along the periodontal treatment of patient

diagnosed with periodontitis

PD015: Frequent misdiagnosis of an odontogenic
keratocyst for a lateral periodontal cyst in premolar
and anterior tooth-bearing areas

K. Richey1, D. Schafer2, G. Deeb3, J. Golob Deeb4

1Virginia Commonwealth University School of Dentistry, Richmond,

United States, 2Oral Diagnostic Sciences, Virginia Commonwealth

University School of Dentistry, Richmond, United States, 3Oral and

Maxillofacial Radiology, Virginia Commonwealth University School of
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Dentistry, Richmond, United States, 4Periodontics, Virginia

Commonwealth University School of Dentistry, Richmond, United States

Background & Aim: The aim of this study was to identify the fre-

quency of the unexpected microscopic diagnosis of Odontogenic

Keratocyst (OKC) in a location preoperatively favouring a Lateral Peri-

odontal Cyst (LPC) with similar clinical and radiographic appearance.

Radiolucent lesions with gingival swelling found in the premolar and

intercanine region can elicit a different clinical diagnosis than one con-

firmed by patho-histologic examination.

Methods: A retrospective analysis of biopsies received from 2011

to 2019 was performed and the number of LPC and OKC cases

was assessed. The alignment of clinical and radiographic diagnosis

to histologic findings and anatomic location was analysed and the

number of OKC cases preoperatively misdiagnosed as LPCs was

identified.

Results: A total of 79,257 biopsies were received. Of those, 184 were

diagnosed as LPCs and 742 as OKCs. For all preoperatively diagnosed

LPCs, the clinical and histological diagnosis aligned; however, 182 of

742 OKCs were submitted with a clinical misdiagnosis of LPCs. The

location of these lesions with the unanticipated diagnosis overlapped

with those for LPCs, specifically the maxillary and mandibular anterior

and premolar regions.

Conclusions: Radiolucent lesions with gingival swelling in the premo-

lar and intercanine region are frequently clinically and radiographically

misdiagnosed. A biopsy and histologic examination should be consid-

ered in all cases to establish the correct pathologic diagnosis and

treatment course.

PD016: Do anticoagulants affect gingival bleeding?
A systematic review

C. Zachariadou1, L. Chambrone2,3, D. Tatakis1

1Periodontology, College of Dentistry, The Ohio State University,

Columbus, United States, 2Evidenced-Based Hub, Centro de Investigação

Interdisciplinar Egas Moniz (CiiEM), Egas Moniz - Cooperativa de Ensino

Superior, Almada, Portugal, 3Unit of Basic Oral Investigation (UIBO),

School of Dentistry, El Bosque University, Bogota, Colombia

Background & Aim: Bleeding on Probing (BOP) and Gingival Index

(GI) are ubiquitously used to diagnose gingivitis and periodontitis, the

two most common periodontal diseases whose prevalence increases

with age. At the same time, several systemic conditions in older individ-

uals are managed with anticoagulant medications. We hypothesized that

perturbations of blood clotting by anticoagulants result in increased gin-

gival bleeding and biased diagnoses of periodontal diseases. The objec-

tive of this systematic review was to identify the effect of anticoagulant

use on gingival bleeding indices in periodontal patients.

Methods: Human clinical studies were identified via comprehensive

search strategies developed for MEDLINE and EMBASE. Studies com-

paring participants receiving anticoagulant medications with a control

group were included. Primary outcomes of interest were BOP, GI or

other gingival bleeding index. Risk of bias of the included studies was

assessed.

Results: Fifteen studies (4 cross-sectional and 11 randomized clinical

trials-RCTs) were included in this review. Most studies compared aspi-

rin users to a control group. One cross-sectional study looked at

acenocoumarol and 1 RCT addressed CRx-102, a combination drug.

Two of the cross-sectional studies reported increased gingival bleeding

among aspirin users, while 1 reported no difference between groups.

BOP was higher in controls than patients receiving acenocoumarol.

Among RCTs, studies evaluating patients with healthy periodontium or

periodontitis did not report differences in bleeding indices between

aspirin takers and controls. However, in gingivitis cases, patients with

BOP ≥20% presented with higher BOP values after intake of aspirin

325 mg, as compared to the placebo group. No BOP differences were

observed between individuals receiving CRx-102 and placebo.

Conclusions: This systematic review concluded that aspirin 325 mg

increases BOP in gingivitis patients with baseline BOP ≥20%. The

available base of evidence indicates that clinicians should consider the

possibility of increased gingival bleeding in patients receiving aspirin

325 mg to avoid false positive periodontal diagnoses and

overtreatment.

POSTER DISCUSSION|RESEARCH IN
PERIODONTOLOGY – MISCELLANEOUS

PD017: In vitro dentinal tubule occlusion with
stannous fluoride containing dentifrice

Ç. Do�gan1, H.S. Yildirim1, L. Kuru1

1Faculty of Dentistry, Periodontology, Marmara University, Istanbul,

Turkey

Background & Aim: Dentine hypersensitivity (DH), a common painful

condition affecting most adults, occurs after the exposure of dentinal

tubules. The most widely accepted method for DH treatment is the occlu-

sion of dentinal tubules. The aim of this study was to examine the effect

of a desensitizing dentifrice containing stannous fluoride (SnF2) and

sodium fluoride (NaF) combination on dentinal tubule occlusion by SEM.

Methods: Human sound single-rooted premolar teeth extracted for

orthodontic reasons were collected. Thirty dentin discs were prepared

and divided into 3 groups:

Group I (control group), treated with citric acid only,

Group II treated with SnF2 and NaF containing dentifrice,

Group III treated with NaF containing dentifrice.

The dentifrice application was carried out by an electric toothbrush for

10 s twice a day. This procedure was repeated for 7 consequent days and

the discs were stored in artificial saliva at room temperature for the rest of

the day. Then the specimens were dried for 24 h at room temperature

and analysed under SEM. The number of occluded and open dentinal

tubules was counted from SEM photomicrographs at�2000 magnification

by using ImageJ software. Multiple intergroup comparison was performed
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using the Kruskall-Wallis test and differences between groups were

analysed by using the Mann–Whitney U test with Bonferroni correction.

Results: The mean percentage of occluded tubules for Groups II

(98.18 ± 0.81) and III (96.07 ± 1.36) were significantly higher com-

pared to Group I (0.97 ± 0.55) (p < 0.001). The number of open

tubules per 100 μm2 for Group I (1.14 ± 0.33) was significantly higher

than Groups II (0.02 ± 0.01) and III (0.05 ± 0.02) (p < 0.001).

Conclusions: Within the limits of this study, both dentifrices achieved

to occlude dentinal tubules, however the dentifrice containing SnF2 and

NaF combination showed the highest occlusion after 7 days of use.

PD018: Case based learning in undergraduate
curriculum of periodontology

S.H.M. Derman1, I. Scharfenberg1, K.C. Höfer1, M.J. Wicht1

1Operative Dentistry and Periodontology, University of Cologne, Cologne,

Germany

Background & Aim: Assessment and acceptance of phantom based

periodontal education due to COVID-related restrictions in under-

graduate treatment courses.

Methods: 48 undergraduate students (mean age: 24 ± 2 years) in

semester 7 (n = 20) and 9 (n = 24) were asked to evaluated case

based education under simulated conditions as a partial substitute in

times of Covid-19. Four complex periodontal scenarios were [MW1]

simulated based on the four quadrants of the Frasaco AP-Z model.

The following information was provided: medical and dental history,

primary concern, X-ray and oral hygiene findings. Periodontal exami-

nation and subgingival instrumentation were performed in the AP-Z

model. The evaluation form consisted of nine questions of the ADEE

criteria domain III (Likert scale) and additionally, a global score from

one to six (German school grade equivalent) should be given.

[MW1] Hier würde ich Stichworte der vier Fälle nennen, damit man

das versteht.

Results: 44 of 48 students (92%) completed the questionnaire. 91%

rated integration of the simulated cases as a valuable addition to their

daily clinical routine and 71% reported being more confident in clinical

treatment. The learning effect in the following competences was

found to be higher in simulated cases than in clinical situations: Diag-

nosis finding, risk analysis and treatment planning. Diagnostic assess-

ment and subgingival instrumentation were reported to be superior in

clinical patients, although there were differences between 7th and

9th semester students (p < .05). Students in the 9thsemester rated

the usefulness of psychomotoric training lower, whereas both groups

rated the simulated periodontal education superior to clinical treat-

ments. Overall, adjunctive simulated periodontal education was rated

as “good” (1.9).7
Conclusions: The adjunctive use of simulated periodontal cases was

highly valued by undergraduate students. In this simulated setting,

case discussions of more complex periodontal cases with defined

learning goals are a valuable and accepted supplement in the

periodontal curriculum especially under pandemic situations with

restrictive patient treatment.

PD019: Buccal alveolar dimensional changes and
movement rate of mandibular anterior teeth after a
novel method of periodontally accelerated osteogenic
orthodontics. Preliminary results of an RCT

P. Nagy1, F. Nemeth1, V. Porzse2, P. Windisch1

1Semmelweis University, Periodontology, Budapest, Hungary,
2Semmelweis University, Community Dentistry, Budapest, Hungary

Background & Aim: Our aim was to evaluate the effectiveness of a

novel periodontally accelerated osteogenic orthodontic (PAOO) tech-

nique in the prevention of buccal bone dehiscences, and in the accel-

eration of orthodontic tooth movement (OTM).

Methods: 13 individuals presenting teeth crowding in mandibular

front region, who require OTM with incisor proclination, were

included so-far in this prospective randomized-controlled trial. Sub-

jects were randomly allocated into test (N = 7) or control (N = 8)

groups, where a buccal augmentation according to the PAOO tech-

nique was either combined with a minimally invasive selective

decorticalization (piezotomy) or not, respectively. Surgery consisted of

3 vertical incisions (midline and distally to the canines), which were

connected subperiosteally by tunnelling knifes (VISTA technique).

Piezocisions in test group were performed by piezosurgical instru-

ments. “Sticky bone” plates (platelet rich fibrin liquid + xenograft)

were used subperiosteally for bone augmentation. Multibond ortho-

dontic appliance was activated 1 week postoperatively. Outcome vari-

ables were the changes in buccal vertical bone level (VBL) and

horizontal thickness (B1) measured on initial and 9th months endpoint

CBCTs, while the degree of tooth movement (incisor mandibular plane

angle: IMPA) per unit treatment time (weeks) was followed on

cephalograms during the nivellation phase.

Results: Neither group showed significant deterioration in cumulative

change of teeth ΔVBL, while only control teeth demonstrated signifi-

cant increase in ΔB1 from baseline to endpoint. However, neither of

the changes proved significant superiority between the two groups

(p = 0.3914 and 0.7751 for ΔVBL and ΔB1 regarding intergroup com-

parison). ΔIMPA/time presented 0.72 + 0.56�/week and

0.26 + 0.06�/week in test and control groups respectively, which

resulted in a statistically significant difference (p = 0.0317).

Conclusions: The improvement of vertical and horizontal bone dimen-

sions was acceptable in both groups irrespective of the performed

decorticalization in order to prevent alveolar dehiscences after OTM.

However, it seems that piezotomy accelerates the tooth movement

during the nivellation phase.
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PD020: Prospective study of oral mucosal wound
healing

S. Kerner1,2,3, N.E. Nguyen2, R. Durand4,5, C. Nishio4, J. Strippoli6,

F.C. Ferré7,2,8, B.P. Fournier7,2,3

1Odontology Faculty, Department of Periodontology, Université de Paris,

Paris, France, 2Laboratory of Molecular Oral Pathophysiology, Université

de Paris, Sorbonne Université, Centre de Recherche des Cordeliers,

INSERM U 1138, Paris, France, 3Odontology Department, Reference

Center for Oral and Dental Rare Diseases, ORARES, Rothschild Hospital,

APHP, Paris, France, 4Faculty of Dental Medicine, Université de Montréal,

Montréal, Canada, 5Department of Dental Medicine, Université de

Montréal Hospital Center (CHUM), Montreal, Canada, 6Private Practice,

Tassin-De-La-Demi-Lune, France, 7Department Oral Biology, Odontology

Faculty, Université de Paris, Paris, France, 8Odontology Department,

Charles Foix Hospital, APHP, Ivry, France

Background & Aim: Oral mucosa heals with minimal scar formation com-

pared to other tissues. However, this result is only supported by visual

evaluation or in vivo experiments. We aim to quantitatively analyse oral

mucosa healing and compare healing properties between keratinized gin-

giva and non-keratinized mucosa in a clinical prospective study.

Methods: Fourteen (14) patients received 26 interdental piezocisions

as part of an orthodontic treatment. Incisions overlapped between

both keratinized gingiva and non-keratinized mucosa. Wounds were

evaluated at five time points (D0, D7, D21, D60, D150) using visual

examination, residual wound length and surface. Mucosal Scarring

Index (MSI) was used to objectively assess scar. Follow-up photo-

graphs were assessed quantitatively using a software (ImageJ®).

Results: More than two thirds of the wounds healed with no visible

scarring. Under higher magnification, the wounds showed significant

improved MSI scores at D21 (p < 10–3). No visual score improve-

ments were noticed at later assessments. At D150, mandibular non-

keratinized mucosa wounds tended to heal with significantly less scar

formation compared to the wounds in the maxillary mucosa (66%,

p < 0.05), with an MSI score of 2.64 (SD ±2.81). For the keratinized

gingiva, the maxillary posterior region healed with less visible scars

([0–3] = 57%, p < 10–3) than the anterior region ([3.5–10] = 61%,

p < 10–3). Significant reduction in scar length until D21 (p < 10–3)

and scar surface area until D60 (p < 10–3) occurred in both

keratinized gingiva and non-keratinized mucosa.

Conclusions: Within the limits of the piezocision model, we confirmed

that oral mucosa heals with minimal to no scar formation since it was

not observed in 70% of the wounds. Healing endpoint occurred

between the third week and the second month after the piezocisions.

MSI scores showed that non-keratinized mucosa tends to scar more

than keratinized gingiva, although their difference was slight.

PD021: Outcomes of endodontic microsurgery (EMS)
from a tertiary care hospital in a low- and middle-
income country: A follow-up of up to 39 months

F. Javed1, S. Jamal1, F. Umer1, F.R. Khan1

1The Aga Khan University, Surgery, Karachi, Pakistan

Background & Aim: Previous studies have evaluated outcomes of

EMS on two-dimensional (2D) radiographs which may result in under-

reporting of failed cases. Limited data regarding prognostic factors of

EMS has originated from low- and middle-income countries. The aim

of the present study was to report the outcome of endodontic micro-

surgery cases done at Aga Khan University Hospital (AKUH) using

three-dimensional (3D) cone-beam computed tomography (CBCT) and

to investigate the factors affecting the outcome of EMS.

Methods: The procedure code for apicoectomy was used to acquire

data about patients that underwent EMS from the electronic health

record. Files were scanned for operative variables such as size of the

lesion, integrity of cortical plate, quality of endodontic therapy, type

of filling material, etc. For radiographic analysis, patient scans were

reviewed by two investigators. Two scans were evaluated per patient:

a pre-operative scan, and a post-operative scan with the longest

follow-up time. Post-operative tooth healing was assessed qualita-

tively using Modified 3D Penn Criteria. Descriptive statistics were

reported as mean and standard deviation. Chi-square test was applied

to check for significant factors associated with the outcome. Factors

that were significant in the Chi-square test underwent logistic regres-

sion analysis. p-value <0.05 was considered significant.

Results: A total of 36 patients underwent EMS from 2018 to 2021. A

total of 27 patients met the inclusion criteria. Cases categorized as

healed on 3D and 2D radiographs were 81.4% and 88.9%, respec-

tively. Inter-examiner reliability showed almost perfect agreement

(86.5%) between the two examiners. Chi-square analysis demon-

strated arch type, tooth type, retro-fill material and density of retro-fill

as significant factors (p < 0.05) associated with favourable outcomes.

Multi-variable analysis did not reveal any significant associations.

Conclusions: 1. Success of endodontic microsurgery as evaluated on

cone-beam computed tomography is 80%. 2. There are no significant

prognostic factors associated with the healing of teeth that undergo

endodontic microsurgery.

PD022: Vital root resection in periodontal patients-
case series

S. Keshales-Shultz1, A. Levin2, A. Tadir1, R.A. Lev1, E. Maayan-

Cheifetz1, R. Gadassi1, E. Shperberg Krumer1, Y. Arbel1, E. Averbuch-

Zehavi1, T. Ori-Nachshon1, S. Via1

1Periodontology, Sheba Tel Hashomer Medical Center, Ramat Gan, Israel,
2Endodontics, Sheba Tel Hashomer Medical Center, Ramat Gan, Israel
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Background: Root resection is the clinical procedure intended to treat

the furcation defect by removing one or two roots of an involved

molar tooth while the crown remains intact.

Vital root resection (VRR) approach, intends to save substantial time

and cost. However, this approach is still not routine due to postopera-

tive sensitivity and relatively high-rate treatment failure. Advances in

endodontic therapy, have the potential to improve the results of VRR.

This is an ongoing case series of cooperation between the periodon-

tics and endodontics departments in our institute.

The aim of this abstract, to describe a new approach to VRR using

new materials that may open ideas for better results in VRR.

Description of the procedure: Five patients, affected by generalized

Periodontitis Stage 3/4 grade C and presenting with maxillary furca-

tion involvement class III, were treated in our department. Under

LA, VRR was performed on the DB/MB root in an effort to elimi-

nate seepage from the environment of the root during the pulp cap-

ping, wedge of root was cut using a flame diamond bur, exposing

the radicular pulp for treatment and leaving the remainder of the

root still intact in the socket. The pulp was capped with Bio-ceramic

putty. The root was resected and removed and the tissues were

sutured. This is a modification of the procedure described by

Haskell 1980.

Outcomes: Vital test were positive post operative and no evidence of

endodontic complications were noticed. The patients reported no

hypersensitivity, and Post-operative healing after periodontal surgery

was uneventful. These cases, illustrates a novel approach for mini-

mally invasive VRR in severely furcation involved maxillary molar. By

means of working in a clean pulp and using Bio-ceramic capping

before root resection, the function &vitality of such compromised

molars could be retained with hopefully great success.

Conclusions: VRR with Bio-ceramics is a promising procedure to pre-

serve compromised maxillary molars.

PD023: Effect of endodontic treatment on periodontal
outcomes in endo-periodontal lesions: A systematic
review

K. Sy1, E. Deveaux1, K. Agossa1

1INSERM Advanced Drug Delivery Systems, University of Lille, U1008,

Lille, France

Background & Aim: Endo-periodontal lesions (EPL) are clinical situa-

tions in which both periodontal and pulpal pathologies are concomi-

tant. Several studies have shown that untreated endodontic infections

may impair periodontal wound healing. However, it remains unclear

whether endodontic treatments could mitigate or even improve peri-

odontal outcomes before or after periodontal therapy. This systematic

review aims to assess the effect of endodontic therapy (ET) on EPL

healing outcomes.

Methods: Electronic databases (Medline/PubMed and ScienceDirect)

were searched up to and including December 2020. Studies reporting

at least periodontal pocket depth (PPD) variations before/after ET

alone or combined with periodontal therapy for EPL were included.

Studies on periodontal regenerative/reconstructive procedures were

excluded.

Results: Five randomized controlled trials (RCT) and two observational

studies published between 2014 and 2020 were selected from among

431 citations. Overall, ET alone or combined with periodontal

debridement (SRP; scaling and root planing) resulted in an improve-

ment in periodontal pocket depth (PPD) and clinical attachment levels

(CAL) ranging from (i) PPD: �0.91 to �2.22 mm and CAL: +0.60 to

+2.17 for ET alone, (ii) PPD: �1.39 to �2.21 mm and CAL: +1.32 to

+2.56 mm for ET + non-surgical SRP, and (iii) PPD: �2.15 to

�3.31 mm for ET + surgical SRP. Three RCT reported heterogeneous

results (two studies were supportive and one was not) with respect to

the adjunctive benefit of using temporary intracanal medications

(ICM) on periodontal outcomes. Two RCT failed to show any effect of

immediate or delayed SRP with respect to ET.

Conclusions: The very low-certainty evidence suggests that endodon-

tic therapy (alone or combined with SRP) may have a positive effect

on PPD reduction and CAL gain in EPL. The adjunctive effect of

intracanal medication should be further investigated.

PD024: Outcome of intentional replantation of
endodontically treated teeth with periapical pathosis:
A systematic review & meta-analysis

F. Javed1, K. Zafar1, F.R. Khan1

1Surgery, The Aga Khan University, Karachi, Pakistan

Background & Aim: Intentional replantation is viewed as a treatment

of last resort by most clinicians. There is a need to synthesize high

quality evidence to motivate clinicians to incorporate the right prac-

tices associated with this treatment. The aim of the present review

was to examine success, survival and failure following intentional

replantation of endodontically treated teeth with existing periapical

pathosis and to determine the factors that might affect the outcome

of replantation in these teeth.

Methods: PubMed NLM, CINAHL Plus (EBSCO), Wiley Cochrane

Library, Dental and Oral Science databases were systematically

searched for articles that were published between January 1966 and

February 2021. Clinical trials, longitudinal studies, case series with

>10 cases, at least one year follow-up, and published in the English

language were included. Data were extracted to analyse success, sur-

vival and failure. Meta-analysis was performed using random-effects

computation model employing MedCalc software. Risk of bias was

assessed using Newcastle-Ottawa Scale.

Results: A total of 189 articles were obtained in the electronic and

hand search. After exclusion of ineligible studies and removal of dupli-

cates, thirteen articles were included in the systematic review. Even

though most studies carried low risk of bias, there was heterogeneity

among studies. The average rate of success following intentional
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replantation was 77.3%. Inflammatory root resorption was the most

frequent complication found in 8.1% of total cases. Meta-analysis rev-

ealed the mean weighted survival to be 85.9% (95% CI: 79.6–91.2).

Conclusions: Intentional replantation has acceptable success (77.3%)

and survival (85.9%) in 5–10 years. Common complications include

inflammatory root resorption (2%–27%) and ankylosis (2.4%–25%).

Variables influencing successful outcome include short extra alveolar

dry time, preferably <15 min; root-end resection (2–3 mm) and cavity

preparation (3 mm); manipulation of the tooth using the crown only;

and use of an appropriate storage media.

POSTER DISCUSSION|PERIODONTAL RESEARCH -
DIAGNOSIS BASED ON IMAGES AND
CLASSIFICATION

PD025: Deep learning for segmenting dental plaques
on digital photographs

P. Ramos Cury1, K. Montanha-Andrade2, B. Peters Menezes Silva3,

L. Rebouças Oliveira4

1Periodontics, Federal University of Bahia, Salvador, Brazil, 2Post-

graduate Program in Dentistry and Health, Federal University of Bahia,

Salvador, Brazil, 3Intelligent Vision Research Lab, Federal University of

Bahia/Institute of Computing, Salvador, Brazil, 4Intelligent Vision

Research Lab, Institute of Computing, Federal University of Bahia,

Salvador, Brazil

Background & Aim: Dental plaque biofilm is difficult to visualize, and the

use of disclosing agents is time-consuming, laborious, and unpleasant.

Therefore, automatic identification is of great interest for both profes-

sional and patients. This research aimed to apply a CNN (Convolution

Neural Network) model to automatically segment dental plaque in

intraoral digital photographs without the use of disclosing agents.

Methods: The data set included 480 photos with frontal and lateral views

of permanent and deciduous dentitions. The data set was divided into

three subsets: 360 images were labelled by a domain expert using the

open-source image segmentation software COCO Annotator; 60 photos

were used for validation; and 60 photos were used for testing. The U-Net

architecture was used for segmentation of the images. Accuracy, F1

score, and MCC (Matthew's correlation coefficient) metrics were used to

evaluate the model performance on segmenting dental plaque.

Results: The model achieved 98.3% of accuracy, 59.1% of F1-score,

and 58.3% of MCC. Greater plaque fraction was observed in lateral

view images as well as in images with orthodontic appliances. These

images also displayed the highest F1 score and MCC values.

Conclusions: In conclusion, segmenting visually detectable dental plaque

through a deep learning model in intraoral digital photographs is feasible.

PD026: Intra-oral thermographic imaging: A novel
methodology for assessing periodontal wound healing

A. Naji1, E. Calciolari1,2, N. Gkranias1, N. Tatarakis1, J. Perussolo1,

N. Mardas1, N. Donos1

1Centre for Oral Clinical Research, Barts and the London School for

Medicine and Dentistry, Institute of Dentistry, Queen Mary University of

London, London, United Kingdom, 2Department of Medicine and Surgery,

Dental School, University of Parma, Parma, Italy

Background & Aim: Periodontal wound healing assessment is cur-

rently limited to qualitative visual inspection, and clinical contact-

based assessments such as probing and palpation. As surgical peri-

odontal procedures continue to evolve towards a minimally-invasive

patient-centred approach often utilizing bioactive agents, there is a

clear need for non-contact, non-invasive, non-radiating wound healing

assessment methodologies that can provide both qualitative and

quantitative spatial analysis of the wound at different time points.

Thermographic imaging is a candidate for periodontal wound healing

assessment with documented applications in extra-oral imaging such

as for chronic ulcers and arthritis. However, intra-oral thermographic

imaging (ITI) is yet to be developed and standardized.

Methods: 18 patients from an ethics-approved study comparing two

surgical periodontal procedures in the posterior sextants were

enrolled and allocated to 4 sequential phases of ITI based on 4 combi-

nations of thermal cameras, camera mounting and intra-oral dental

photography mirrors. ITI was carried out to obtain different views

(buccal, palatal/lingual) for different posterior sextants (maxillary,

mandibular) before periodontal surgery and immediately post-opera-

tively, and at post-operative days 1, 3, 7, 15, 30 and 90 days.

Results: More than 600 thermographic images were obtained from

4 different ITI phases for buccal and palatal/lingual intra-oral views of

premolars and molars. A qualitative assessment of the images demon-

strated that buccal and palatal views were the most reproducible,

while lingual views were affected by the floor of the mouth and

tongue. Posterior sextants were captured with ITI up to the first

molar. Premolars were the most reproducible compared to molars.

Intra-oral thermographic changes followed a trend of a marked

increase on the 3rd post-operative day which persisted variably to the

5th or 7th post-operative days.

Conclusions: ITI is a beneficial non-contact imaging methodology for

post-operative wound healing assessment to provide subjective quali-

tative and quantitative spatiotemporal analysis from the anterior teeth

to the first molar posteriorly.

PD027: Withdrawn
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PD028: Phenotypical characterization and
classification of the anterior maxillaries in adults

A.F. Chedraui Romero1, L.P. Cruz Hervert1

1Autonomous National University of Mexico, Mexico City, Mexico

Background & Aim: It does not exist a phenotype of the anterior max-

illaries concept in the literature; although multiples anatomical charac-

teristics of the alveolar process had been proposed, it is not clear how

this feature interacts.

The aim of this study was to identify what anatomical features charac-

terizes and how many phenotypes exist in a population.

Methods: 25 anatomical characteristics were measure on the alveolar

process of the 12 anterior teeth in 120 CBCT, from the Imaging

Department at Autonomous National University of Mexico, each

CBCT had 300 measurements, 150 for each maxilla, a total of 36.000

measures.

These characteristics were divided in five theorical dimensions: 1d)

osseous-structure position, 2d) dental-structure position, 3d) height,

4d) thickness and 5d) occlusion. A principal component (CPA), a clus-

ter (CA) and a Tuckey analysis were made to identify the phenotype.

Results: Of the 120 CBCT analysed, 70 were women and 50 men, the

age mean sample was 26.7 years (±6.007). The CPA identified 6 com-

ponents that group 96 variables for the maxilla (variability 0.9117)

and 5 components and 85 variables for the mandible (variability

0.9458).

These characteristics were divided in five theatrical dimensions: 1d)

osseous-structure position, 2d) dental-structure position, 3d) height,

4d) thickness and 5d) occlusion. A principal component (CPA), a clus-

ter (CA) and a Tuckey analysis were made to identify the phenotype.

The CA identifies 3 phenotypes in each maxilla:

Maxilla Mandible

P1 (n = 34) presented the

wider alveolar process and

distance root-P wall.

P2 vs 1 (�1.037; CI95%

�1.561 to 0.512);

p < 0.05)

P3 vs 1 (�0.265; CI95%

�0.743 to �0.512;

p < 0.05)

(n = 41) presented the

wider alveolar process

and distance root-P wall.

P2 vs 1 (�1.565; CI95%

�1.957 to �1.173};

p < 0.05)

P3 vs 1 (�0.6624; CI95%

�1.072 to �0.251;

p < 0.05)

P2 (n = 35) had the thinner

alveolar process and wider

V wall in the medial and

apical zone.

vs P1 (1.123; CI95% 0.606 to

1.639; p < 0.05)

vs P3 (�0.795; CI95%

�1.265 to �0.324;

p < 0.05)

(n = 43) characterized for

had the thinner process

and the teeth in a

parallel position within

the alveolar.

vs P1 (0.674; CI95% 0.223

to 1.125; p = 0.002)

Maxilla Mandible

P3 (n = 51) characterized

for had middle-wider

alveolar and dental and

osseous structures openly

positioned spatially.

vs P1 (1.780; CI95% 1.440 to

2.120; p < 0.05)

vs P2 (1.179; CI95% 0.842 to

1.511; p < 0.05)

(n = 36) had the

longer V and L wall and

dental and osseous

structures openly

positioned spatially.

vs P1 (0.930; CI95% 0.462

to 1.398; p < 0.05)

vs P2 (1.240; CI95% 0.777

to 1.702; p < 0.05)

Conclusions: With the anatomical characteristics of the anterior alve-

olar process divided in 5 dimensions, propose in this study, it can be

recognized 3 phenotypes in each maxilla.

PD029: The effect of bruxism on periodontal tissues
and bone changes by cone-beam computed
tomography: A retrospective study

D. Erdem1, U. Seki2, E. Guzeldemir-Akcakanat1

1Periodontology, Kocaeli University, Kocaeli, Turkey, 2Dentomaxillofacial

Radiology, Kocaeli University, Kocaeli, Turkey

Background & Aim: Bruxism is a common phenomenon, with a preva-

lence of 8–31%. As a result of this activity, the mandible is exposed to

strong and long-term bite forces. The aim of this study was to evalu-

ate mandibular bone and periodontal tissue changes using Cone Beam

Computed Tomography (CBCT).

Methods: CBCT images of patients with bruxism taken for various

reasons were used in the radiology archive of Kocaeli University, Fac-

ulty of Dentistry. Bone changes were measured using radiom-

orphometric indices [superior mandibular index (CBCT-I[S]), inferior

mandibular index (CBCT-I[l]), mental index (CBCT-MI), mandibular

cortical index (CBCT-CI)] in the mental foramen region. In addition,

lamina dura thickness (LD), periodontal ligament width (PDL), and

radiological alveolar bone loss (RBL) of the posterior teeth were

recorded.

Results: A total of 127 CBCT images (66 left/61 right mandible) of

78 bruxists aged 18–55 were analysed retrospectively. While 55 of

the participants were females (70.5%), 23 were male (29.5%) and the

mean age was 40.83 + 11.6-yrs-old. Of the total 127 CBCT images

evaluated, 38.6% had LD thickening, 61.9% had widening of the PDL,

and 50.2% of individuals had RBL. The widening of the PDL range and

RBL was found to be higher in older individuals (p < 0.05). CBCT-MI

mean was 3.4 mm. CBCT-MI was above the threshold value in 75.5%

of all images. CBCT-I (S) was 0.27, CBCT-I (l) was 0.22. CBCT-I indices

were higher in women (p < 0.05). Of the images, 82 were CBCT-CI

type1 (64.5%) and 45 were type2 (35.5%). CBCT-CI type3 was not

seen in any of the patients. Individuals who are older than 40 years

old have a higher rate of CBCT-CI type2 (p < 0.05).
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Conclusions: The forces caused by bruxism may cause the periodontal

ligament space to widen, increase in mandibular cortical width, and

decrease in the bone porosity. These changes should be considered

when planning treatment in patients with bruxism.

PD030: How does the periodontitis stage and grade
influence extraction decision for dental implant
placement?

S. Akinci1, A. Gulsahi2, E.E. Alaaddinoglu1

1School of Dentistry, Periodontology, Baskent University, Ankara, Turkey,
2School of Dentistry, Oral and Maxillofacial Radiology, Baskent

University, Ankara, Turkey

Background & Aim: The decision to extract teeth with periodontal

attachment loss is a challenge for most clinicians. Several studies

showed that with successful treatment and strict maintenance, com-

promised teeth could function with high survival rates. On the con-

trary, if compromised teeth are not treated the prognosis of adjacent

teeth could be worsening. The aim of this study was to determine the

stage and grade of extracted teeth, replaced with dental implants,

according to the definitions of the 2017 World Workshop.

Methods: Panoramic radiographs of 150 patients that received

215 implants were retrospectively analysed. Radiographic bone loss

was measured for each extracted teeth on the diagnostic panoramic

radiographs. Periodontitis stage and grade were determined for each

patient. Specialty of the clinician that decided to extract teeth was

also recorded.

Results: Higher extraction rate was found for Stage III Grade B

(30.7%) and Stage II Grade B (27.9%) patients. Periodontists decided

the extraction of significantly more Stage IV Grade C teeth when

compared with other specialties. Endodontists and prosthodontists

extracted more Stage I and II teeth when compared with periodontists

and oral surgeons.

Conclusions: Clinician's specialty influence the decision of tooth

extraction and treatment approach. Periodontists try to maintain

teeth unless stage IV periodontitis cases in need of more complex

treatment and with questionable to hopeless prognosis. Endodontists

and prosthodontists appear to decide extraction for factors other than

alveolar bone loss and periodontitis severity or complexity.

PD031: Calibration of periodontal diagnosis based on
the 2017 classification of periodontal diseases among
dental interns at a private dental school

M. Abdelrasoul1, A. Fouad1

1Dentistry Program, Batterjee Medical College, Jeddah, Saudi Arabia

Background & Aim: The New Classification is the product of the

World Workshop on the Classification of Periodontal and Peri-implant

Diseases and Conditions in 2017. Formulating a periodontal diagnosis

inherently varies among clinicians, and diagnosis depends on skill in

detection, and knowledge of the definition and criteria employed.

This study aimed to evaluate the level of calibration of dental interns

at the Batterjee Medical College, Saudi Arabia on periodontal diagno-

sis based on the 2017 classification in preparation for dental practice

upon graduation.

Methods: The study was approved by the college's ethics research

committee (UB-RES-2020-0057), senior year dental students (n = 52)

attended a three-hour-long seminar on the classification of periodon-

tal and peri-implant diseases and conditions provided by one tutor,

followed by an initial test.

A week after, a practical exercise was conducted, the students were

exposed to 20 study cases with gold standard answers displaying a

range of periodontal and peri-implant diseases. The training exercise

was supplemented by guidelines, reports and videos from the EFP,

followed by a post-test. Both tests were divided into four domains;

CSP: Case scenarios with photograph, KC: Knowledge cognitive, KR:

Knowledge recall and CS: Case scenarios. To assess agreement, kappa

statistics were calculated. A p-value of <0.05 was considered

significant.

Results: The overall exam score was 14.86 ± 2.92 and 14.98 ± 2.95

(p = 0.835) for the pre and post-tests respectively. The discrimination

index increased from 0.32 ± 0.21 pre-test to 0.34 ± 0.20 post-test

(p = 0.653). Finally, the agreement percentage for the CS category

(n = 5) increased from 71.5 ± 12.3 pre-test to 74.0 ± 9.6 post-test

(p = 0.471).

Conclusions: Upon training, inter-rater agreement with a gold stan-

dard can improve and such improvement is reasonably effective to

equip soon to graduate dental students with diagnostic skills concur-

rent with the development of a new classification for diseases. Fur-

thermore, a calibration process based on a simple feedback method

can be advantageous.

PD032: Impact of patient's adherence on periodontal
stability during ortho-perio treatment in stage IV
periodontitis

C. Galano1, E. Andolfi1, M. Musilli2,1, D. Pietropaoli3, C. Rendina1,

G. Paolantoni1

1Periodontology, Private Practice, Naples, Italy, 2Orthodontics, Private

Practice, Salerno, Italy, 3Dentistry Unit, Division of Oral Diseases,

Prevention and Translational Research, Department of Life, Health and

Environmental Sciences, San Salvatore Hospital, University of L'Aquila,

Oral DISeases and SYstemic Interactions Study Group (ODISSY Group),

L'Aquila, Italy

Background & Aim: Stage IV Periodontitis treatment often requires

an orthodontic-periodontal approach to manage tooth migration due

to attachment loss. However, periodontal stability should be

warranted before starting and during orthodontic phases. The aim of

this 3 year retrospective nested treat-to-target study was to assess

the occurrence of active sites in the follow-up (Outcome) in adults

ABSTRACT 67



treated to the target of no active sites who needed orthodontic ther-

apy for teeth malposition due to stage IV periodontitis (Population)

and who had high adherence to monthly periodontal checkpoints

(Exposure) compared with individuals with low adherence (Controls).

Changes in FMBS, FMPS, and number of pockets with PPD >4 mm or

>6 mm were co-secondary outcomes.

Methods: Twenty stage IV periodontopathic non-diabetic adherent

(i.e., appointments adherence rate > 85%) individuals were propen-

sity score matched for age, gender, smoke, remaining teeth, ortho-

dontic treatment, and baseline periodontal indexes (i.e., FMBS,

FMPS, active sites, pockets) with non-adherent patients. All

patients were treated to the target of no active sites (i.e., no

bleeding sites with PPD >4 mm) with non-surgical approach alone

(40%) or in a combination with surgery (60%), as appropriate. All

patients were followed-up for 3 years from baseline. Cox propor-

tional hazard models were applied. Statistical significance was set

at p < 0.05.

Results: Adherence did not influence the achievement of periodontal

stability prior to orthodontic phase (HR 0.68; 95% CI 0.35–1.31);

however, re-activated sites were discovered earlier in adherent than

in non-adherent individuals (HR 0.17; 95% CI 0.07–0.37; p < 0.001)

and orthodontic achievement occurred sooner (HR 0.35; 95% CI

0.17–0.72; p < 0.001). Non-adherent individuals shown higher FMBS,

FMPS, and number of active sites during follow-up (p < 0.05). Baseline

surgery did not modify periodontal stability in the long term.

Conclusions: Interdisciplinary orthodontic-periodontal treatment of

stage IV periodontitis requires good adherence to monthly check-up

to diagnose disease reactivation and achieve functional outcomes.

Further studies are needed to confirm these findings.

POSTER DISCUSSION|RESEARCH IN BONE
REGENERATION - PRECLINICAL STUDIES

PD033: A polymer-antibiotic-loaded coating
developed on Ti-nanotextured surfaces as a double
effectiveness biomaterial for implants: Antibacterial
and biocompatibility properties

M. Ferreira Kunrath1,2,3, S. Dias de Oliveira2, G. Rubensam4, E. Rolim

Teixeira2, R. Hubler3

1Biomaterials Department, Institute of Clinical Sciences, Sahlgrenska

Academy, Gothenburg, University of Gothenburg, Sweden, 2Dentistry

Department, PUCRS, Porto Alegre, Brazil, 3Materials and Nanoscience

Laboratory, PUCRS, Porto Alegre, Brazil, 4INTOX Laboratory, PUCRS,

Porto Alegre, Brazil

Background & Aim: Multifunctional surfaces demonstrate the most

current approaches aiming to accelerate and protect the healing pro-

cess around dental implants. However, the initial biocompatibility and

the early release of drugs from functionalized surfaces require exten-

sive investigation for technology transfer in clinical implants.

Methods: In order to develop and compare innovative methodologies

for surface functionalization, Titanium discs were divided into groups

according to the surface treatment: machined; acid-etched surface;

nanotextured hydrophilic surface; nanotextured surface coated with a

rifampicin-loaded polymeric layer (PLGA - poly (lactide-co-glycolide),

named respectively, Macro, Micro, TNTs, TNTsRIMP. Then, the sam-

ples were evaluated according to their physical–chemical properties

according to morphology, roughness, wettability, crystalline phase,

and Rifampicin (RIMP) release time at different pHs. After, cell viabil-

ity and expression of osteogenic markers were investigated using an

osteoblast cell culture. Additionally, adhesion and superficial prolifera-

tion tests were performed in relation to Staphyloccocus epidermidis.

Results: The drug-functionalized surface (TNTsRIMP), showed promis-

ing drug release for up to 7 days in solutions of pH 6.0 and 7.2. All

groups presented viability with osteogenic culture without significant

difference. The TNTs group demonstrated high gene expression for

Osteocalcin, Osteopontin, Collagenase and BMP-2 in 7 days, while

the TNTsRIMP group showed greater expression for the same

markers in 2 days. Furthermore, the TNTsRIMP surface showed high

effectiveness in controlling the adhesion and proliferation of the bac-

teria analysed in 24 h. Finally, a surface with a safe release of RIMP

was developed without compromising cell viability.

Conclusions: Surface properties such as hydrophilicity and

nanotexturization are determinants in the expression of osteogenic

markers important in early bone adhesion; additionally, coated-

surfaces with RIMP demonstrate significant antibacterial potential not

shown by other surface treatments. Within the limitations of this

study, surfaces coated with polymeric-RIMP-loaded layer suggest bac-

terial protection at the interface without cytotoxic, inducing its appli-

cation in future multifunctional biomedical implants.

PD034: Effects of combined use of recombinant
human fibroblast growth factor-2 and carbonated
apatite on peri-implant ridge augmentation in a canine
model

K. Yamanaka1, N. Kitamura1, H. Masuda1, Y. Ishihara1, F. Fusejima1,

S. Murakami2

1GC Corporation, R&D, Itabashi-ku, Japan, 2Osaka University,

Department of Periodontology, Graduate School of Dentistry, Suita,

Japan

Background & Aim: We have developed synthetic carbonated apatite

(CO3Ap) bone graft substitute and confirmed the efficacy through

clinical trial. Fibroblast growth factor 2 (FGF-2) has been shown to sig-

nificantly stimulate periodontal regeneration in large multicenter

double-blinded randomized controlled studies. This study investigated

the effects of the combined use of FGF-2 with CO3Ap placed in peri-

implant bone defects in dog.

Methods: The animal study protocol was approved by Institutional

Animal Care and Use Committee of Hamri Co., Ltd., which has been

approved by AAALAC International. After extraction of the bilateral
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mandibular anterior molars of the beagle dog, the sockets were filled

with new bone in 8 weeks. Then an 1-wall peri-implant bone defect

(6 � 6 mm) was prepared and φ3.0 mm dental implants were placed

in distal side of the defect. Bone defects were randomly divided into

FGF-2 (RegrothⓇ, Kaken Pharmaceutical) + CO3Ap (CytransⓇ Gran-

ules, GC), CO3Ap, and Unfilled groups. After a healing period of

12 weeks, μCT and histological evaluation were performed. For histo-

logical evaluation, the newly formed bone area was measured by using

microscopic images of undecalcified section (Villanueva Goldner stain)

and Image J.

Results: In the results of μ-CT analysis, FGF-2+ CO3Ap and CO3Ap

groups showed higher new calcified tissue volume compared to

Unfilled group. The result of histological evaluation, FGF-2+ CO3Ap

group showed significantly higher new bone area compared to CO3Ap

group. These results suggest that FGF-2+ CO3Ap is a reliable bone

replacement material for bone defects and prevents significant verti-

cal bone loss. This may be because FGF-2 stimulated bone replace-

ment of CO3Ap by inducing proliferation and angiogenesis of various

cell types.

Conclusions: The combined use of FGF-2 with CO3Ap showed the

potential of being an effective bone graft substitute which can stimu-

late a new bone formation.

PD035: Blood flow kinetics of full- and split thickness
flaps following alveolar ridge augmentation procedure
measured by laser speckle contrast imaging

R. Fazekas1, F. Veress2, K. Weninger2, F. Bartha2, E. Solyom2,

O. Lang2, J. Vag1, B. Molnar2

1Department of Conservative Dentistry, Semmelweis University,

Budapest, Hungary, 2Department of Periodontology, Semmelweis

University, Budapest, Hungary

Background & Aim: Guided bone regeneration (GBR) is commonly

used to reconstruct horizontal alveolar defects. Combined with a

tension-free flap resulting in primary wound-closure, it enables

implant-prosthetic rehabilitation. A newly proposed split-thickness

flap without releasing incisions may allow for more predictable

healing. The present study aimed to compare blood flow kinetics of

split- and full-thickness flaps following alveolar ridge augmentation.

Methods: In an ongoing randomized clinical trial, 8 healthy patients

exhibiting posterior alveolar ridge deficiency were treated with GBR

utilizing particulate autogenous bone and a bovine derived xenograft

(Bio-Oss, Geistlich, Wolhusen, Switzerland). Twelve sites were

treated, full-thickness flap was prepared in 4 sites of 3 patients

(Control), split-thickness flap was prepared in 8 sites of 5 patients

(Test). Intraoral photographs and blood flow measurements by Laser

Speckle Contrast Imaging (PeriCam PSI HR System, Perimed AB,

Stockholm, Sweden) were taken preoperatively and 1, 4, 6, 11, 13, 20,

27, 34, 60, 90, 120 days postoperatively.

Results: Wound healing was uneventful in both groups. In Test, ische-

mia of the the augmented area was observed on day 1 buccally (66%)

and orally (63%) compared to baseline (100%). This was followed by a

hyperemic period starting from day 11 on the oral side (134%),

peaking on day 13 on both oral (142%) and buccal (128%) sides. In

Control, ischemia was measured on day 1 buccally (67%) as well orally

(64%) compared to baseline (100%). In Control, pronounced hyper-

emia was not seen during early follow-up. Changes were significant in

both groups.

Conclusions: Despite of the small number of cases it may be hypothe-

sized that due to releasing incisions vessel continuity is more affected

in the full-thickness flap concluding in a slower revascularization rate.

The study was supported by the Ministry of Innovation and Technol-

ogy, the Hungarian National Research, Development and Innovation

Office – NKFIH; FK_OTKA 2020 135,348.

PD036: Guided bone regeneration using carbonate
apatite bone graft substitute and resorbable GBR
membrane: An experimental study in dogs

K. Yamanaka1, Y. Sakaguchi1, N. Kitamura1, N. Kimura1, F. Fusejima1

1R&D, GC Corporation, Itabashi-ku, Japan

Background & Aim: The inorganic component of human bone is car-

bonated apatite containing 4-8 wt% of carbonate ion which is known

as a key element for bone remodelling. We have developed a syn-

thetic carbonated apatite bone graft substitute (CO3Ap, CytransⓇ

Granules) and resorbable bilayer membrane made of synthetic poly (L-

lactide-ε-caprolactone) (PBM, CytransⓇ ElaShield). In this study, we

aimed to evaluate the effect of CO3Ap and PBM on bone regenera-

tion using canine.

Methods: The animal study protocol was approved by Institutional

Animal Care and Use Committee of Hamri Co., Ltd., which has been

approved by AAALAC International. A buccal dehiscence type

3-walled bone defect (10 � 4 � 5 mm) was prepared on the mandibu-

lar anterior molars of dog. The defect was filled with CO3Ap and was

covered by PBM. CO3Ap without-membrane group and sham group

were set as a comparative control. After 12 weeks of healing, micro-

CT and histological evaluation were performed.

Results: No inflammation was observed in all groups, and no

suspected symptoms for safety (wound dehiscence, membrane expo-

sure, infection) were observed for 12-week healing period. Newly

formed bone volume ratio was 94% in the PBM group, 82% in the

CO3Ap group, and 55% in the sham group. Histological evaluation

revealed that the calcified area on CT observation was bone tissue in

all cases, and in the PBM group, continuous tissue from surrounding

bone to newly formed bone was observed in the defect.

In this preliminary study, CO3Ap showed the potential of being a

superior and biocompatible bone graft substitute. Furthermore, it pro-

moted bone formation effectively when combined with PBM which
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was able to make sufficient space for the period required for bone tis-

sue regeneration.

Conclusions: It is expected that CO3Ap and PBM are clinically useful

materials for bone graft treatment.

PD037: Immunomodulatory hyaluronic acid/peptide-
based hydrogel induces bone regeneration in calvarial
critical-sized defects

M. Halperin-Sternfeld1, A. Pokhojaev1, M. Ghosh1, D. Rachmiel1,

R. Kannan2, I. Grinberg1, P.X. Ma2, I. Binderman1, R. Sarig1, L. Adler-

Abramovich1

1Department of Oral Biology, Tel Aviv University, Tel Aviv, Israel,
2Department of Biologic and Materials Sciences, University of Michigan,

Ann Arbor, United States

Background & Aim: Biomimetic materials that can stimulate and

accelerate bone formation are of great interest. The aim of the pre-

sent study was to evaluate the ability of an extra-cellular matrix

(ECM)-mimicking hydrogel to restore critical-sized bone defects in a

rat calvarial model.

Methods: A composite hydrogel combining a self-assembling peptide

integrated with hyaluronic acid (HA) was developed. The hydrogel

was characterized using electron microscopy and rheology. Osteo-

genic differentiation of MC3T3-E1 preosteoblasts seeded on the

hydrogel was investigated in vitro. In vivo, the hydrogel was placed in

5-mm diameter calvarial critical-sized defects in Sprague–Dawley rats

and bone regeneration was evaluated after 8 weeks using histology

and micro-CT analyses. Immunohistochemistry was further performed

to examine the hydrogel's immunomodulatory effect.

Results: The composite hydrogel showed a nanofibrous architecture

with a high storage modulus of 46 KPa. The self-assembling peptide

enhanced both the stiffness and stability of the hydrogel while the

HA contributed to its viscoelasticity. The hydrogel was biocompatible

and supported osteogenic differentiation of MC3T3-E1

preosteoblasts. In vivo, the hydrogel resulted in a complete restora-

tion of the calvaria's original thickness and density. The hydrogel not

only induced bone deposition around the margins but also generated

bony islets at the center of the defect that merged to restore the

defect. Immunohistochemistry showed layers of elongated M2 pro-

regenerative macrophages lining at the periosteum-hydrogel interface

one week after implantation. After three weeks, these macrophages

were dispersed through the regenerating tissue surrounding the newly

formed bone.

Conclusions: The composite HA/peptide-based hydrogel served as a

temporary self-supporting scaffold and resulted in the restoration of

the calvaria's original thickness. An osteoimmunomodulatory effect of

the hydrogel on the periosteum is suggested, leading to macrophage

recruitment to the hydrogel surface where they differentiate early

into M2 macrophages that promote angiogenesis and osteogenesis.

This organic hydrogel may be used as a scaffold for alveolar bone

regeneration.

PD038: Alveolar bone defects healing: A new minipig
model

L.T. Duong1,2,3,4, J. Isaac1,2, S. Petit1,2, C. Arnoult5, B.P. Fournier1,2,6,

F.C. Ferré1,2,3

1Odontology, University of Paris, Montrouge, France, 2Laboratory of

Molecular Oral Pathophysiology, Centre de Recherche des Cordeliers,

Université de Paris, Sorbonne Université, Paris, France, 3Odontology,

APHP Charles Foix Hospital, Ivry-Sur-Seine, France, 4Department of

Head and Neck Surgical Oncology, Gustave Roussy, Villejuif, France,
5Medical Training Center, Rouen, France, 6Odontology, APHP Rothschild

Hospital, Paris, France

Background & Aim: The management of alveolar bone defects is a

daily challenge in pre-implant surgery. Current procedures do not

always lead to an optimal result. Therefore, new therapeutic strategies

are being investigated. To test these new strategies, pre-clinical

models are essential. Among them, the minipig is a model of choice

for studying periodontal bone regeneration. However, no model of

alveolar defect, that mimics human defects, has been fully character-

ized. Thus, the objective of this study is to develop an alveolar critical

size bone defect and to further investigate the role of the periosteum

in its healing.

Methods: Two surgical protocols were tested in a split mouth design

using four Aachen minipigs. In both cases, premolars were extracted

and a rectangular osteotomy was performed. In Group 1, the

mucoperiosteal tissue was preserved, while in Group 2 this tissue was

removed. Two months later, the animals were euthanized, then pho-

tographic, histological and MicroCT analyses were performed.

Results: In both groups, a critical-size alveolar bone defect was

achieved. Group 2 showed larger bone defects than Group 1. Histolog-

ically, the removal of periosteum (Group 2) was associated with less

mature bone tissue. In addition, MicroCT analysis revealed less bone

density in Group 2 compared to Group 1. Surprisingly, an ossification

of the medullary zone next to the bone defect was observed in

Group 2.

Conclusions: We were able to develop and characterize a model of

alveolar bone defect in the minipig's mandibles that mimics human

defect. The excision of periosteum induced a larger bone defect with

less mature bone. Finally, this model demonstrates the role of perios-

teum in bone healing and suggests the involvement of bone marrow

when periosteum is absent.

PD039: A new micro-CT model for analysing the
regenerative potential of three different xenografts in
rabbit calvarias

I. Beitlitum1, O. Cohen1, F. Rayyan2, A. Pokhojaev3, H. Tal1, R. Sarig4

1Sackler Faculty of Medicine, The Maurice and Gabriela Goldschleger

School of Dental Medicine, Tel Aviv University, Periodontology and

Dental Implants, Tel Aviv, Israel, 2Periodontology and Dental Implants,
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Oral Biology, Sackler Faculty of Medicine, The Maurice and Gabriela

Goldschleger School of Dental Medicine, Tel Aviv University, Tel Aviv,

Israel, 3Oral Biology, The Maurice and Gabriela Goldschleger School of

Dental Medicine, Sackler Faculty of Medicine, Tel Aviv University, Tel

Aviv, Israel, 4Oral Biology, The Dan David Center for Human Evolution

and Biohistory Research, The Maurice and Gabriela Goldschleger School

of Dental Medicine, Sackler Faculty of Medicine, Shmunis Anthropology

Institute, Tel Aviv University, Tel Aviv, Israel

Background & Aim: Guided Bone Regeneration (GBR) combines a

barrier membrane supported by bone grafts. The aim of the study was

to evaluate a novel xenograft (Pure Coral Mineral-[PCM]) as a bone

substitute in surgically-created bone defects in rabbit calvarias.

Methods: The study comprised ten female New Zealand white rab-

bits, 21–23 weeks of age (3–3.5 kg). In each calvaria, four 8 mm

defects were surgically created, each defect was grafted either PCM

(CORBONE®, Misgav, Israel) or with ABBMb (Bio-Oss, Geistlich

Pharma AG, Wolhusen, Switzerland) and ABBMc (Cerabone, Botiss

Biomaterials Berlin Germany), the remaining defect was filled with a

blood clot, all defects were covered with the same collagen mem-

brane. All animals were euthanized after 8 weeks, and the specimens

were analysed using micro-CT. A novel 3D micro-CT analysis was

developed to evaluate the regenerative potential of the different

xenografts by dividing the defect area into four equal cylindrical parts

(pristine and peripheral, middle and inner of the defect). The new bone

percentage was compared to the pristine after the exclusion of the

graft.

Results:

Graft Blood PCM ABBMb ABBMc

Peripheral 18.910 22.786 24.256 27.900

Middle 10.995 12.630 18.502 20.551

Inner 5.425 4.423 14.613 16.679

Total 35.330 39.839 57.372 65.130

The percentage of new

bone in comparison to

the pristine bone after

the elimination of the

graft

Micro-CT analysis revealed statistically significant differences in bone

regeneration between the various grafts only in the inner parts of the

defects, whereas, a similar new bone level was found in the peripheral

and middle parts of all the defects The PCM graft underwent almost

complete resorption, unlike the other xenografts, little PCM residuals

were detected, and PCM-filled defects contained the highest percent-

age of connective tissue.

Conclusions: Micro-CT evaluation should be limited to the inner

region of the defects. The peripheral part of the defect does not show

differences since spontaneous bone formation in rabbit calvaria can

be expected after 8 weeks regardless of the graft used.

PD040: Effectiveness of various techniques used in
the management of vertical alveolar ridge defects:
A systematic review and network meta-analysis

F. Alotaibi1,2, I. Rocchietta1, J. Buti1, F. D'Aiuto1

1Unit of Periodontology, UCL Eastman Dental Institute, London,

United Kingdom, 2Department of Oral and Maxillofacial Surgery and

Diagnostic Sciences, Prince Sattam bin Abdulaziz University, Al-Kharj,

Saudi Arabia

Background & Aim: Our aim was to systematically appraise the avail-

able evidence of the clinical effectiveness of different vertical ridge

augmentation (VRA) techniques, then compare, and rank them using a

Bayesian Network Meta-analysis (NM) model.

Methods: Hand and electronic evidence search was conducted in

eight databases to identify randomized clinical trials (RCT) comparing

VRA techniques up to October 2021. Incidence of healing complica-

tions (HC) (primary) and of surgical, early, major, and intra-surgical

complications, vertical bone gain (VBG), pre- and peri-implant bone

resorption, need for additional grafting, implant success and survival,

and patient reported outcome measures (secondary) were chosen as

outcomes. Risk of bias (RoB) and certainty in evidence were assessed

using Cochrane RoB 2.0 and GRADE tools, respectively. Direct and

indirect treatment effects and treatments' ranking were estimated

using Bayesian pair-wise and NM models. Meta-regression analyses

for smoking, operator experience and RoB were also performed.

Results: 32 RCTs with a total of 761 participants and 943 defects

were included. Five NM models involving nine treatment groups were

created including onlay, inlay, dPTFE, ePTFE, titanium, resorbable

membranes (RM), distraction osteogenesis, tissue expansion and short

implants (SI). When compared to SI (negative control), statistically sig-

nificant higher odds ratio (OR) of HCs were confirmed for all groups

except RM (OR 5.4, 95%CI 0.92–29.14). The latter group however

ranked last in clinical VBG. Most of HCs were early (61.4%) and minor

(54%) in nature. Compared to SI, three groups (inlay, onlay and RM)

had statistically significantly higher OR of having surgical

complications.

Conclusions: When evaluating vertical ridge augmentation tech-

niques, those with greater VBG are also associated with greater inci-

dence of healing complications. Short implants could be considered as

alternative to VRA in order to contain surgical morbidity whilst

resorbable membrane in cases where minimal VBG is needed. Well-

designed RCTs are needed to evaluate the effectiveness of available

treatment strategies.
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POSTER DISCUSSION|PERI-IMPLANT DISEASES:
TREATMENT APPROACHES

PD041: Chlorexidine pre-prophilaxis in implant
surgery: A randomized proof of concept clinical trial

M. Orlandi1, A. Jose2, D. Spratt3, I. Green3,4, A. Tymon3,4, G. Frappin2,

J. Suvan1, N. Lewis5, F. D'Aiuto1

1Periodontology, UCL Eastman Dental Institute, London, United Kingdom,
2GSK Consumer Healthcare, Weybridge, United Kingdom, 3Microbial

Diseases, UCL Eastman Dental Institute, London, United Kingdom,
4Eastman Dental Hospital, London, United Kingdom, 5Royal Surrey

County Hospital, Guilford, United Kingdom

Background & Aim: There is no data on the antimicrobial effect

of Chlorhexidine (CHX) prophylaxis preceding implant surgery on

the healing phase. This exploratory method development random-

ized controlled trial aimed to evaluate efficacy of 2 weeks' pre-

surgical rinsing with CHX mouthrinse on total plaque bacterial

load following implant surgery. Additionally, the effect of CHX

on aerosol bacterial count associated with dental prophylaxis was

evaluated.

Methods: 38 participants were randomized to either twice-daily

toothbrushing plus CHX mouthrinse (Test) or toothbrushing alone

(Control). Following randomization, all participants underwent dental

prophylaxis; the test group used the CHX mouthrinse at the start of

the session. Aerosol bacterial count during the prophylaxis was

assessed using settle plates. After following the assigned regimen for

2 weeks, all participants used the CHX mouthrinse immediately

before the implant placement. Plaque samples were taken before and

after rinsing, then during and after surgery. All participants used CHX

for 7 days after surgery; plaque samples were collected on Days 1, 3,

and 7.

Results: The test group presented a lower total plaque bacterial

counts at the post-rinse time point at implant surgery visit [mean

difference � 0.36 log10 (�0.62, �0.11) p < 0.01]. The control group

displayed a lower count at both Day 1[mean difference 0.39 log10

(0.09, 0.69) p < 0.05] and 7 after surgery [mean difference 0.34 log10

(0.05, 0.63) p < 0.05]. No difference in the aerosol bacterial count

associated with dental prophylaxis was detected.

Conclusions: Within the limitation of this exploratory method devel-

opment study, CHX mouthrinse used for 2 weeks before implant

placement does not seem to significantly reduce the total bacterial

count in the early phase of healing. Further research is warranted to

explore the action of CHX in the pre-surgical phase of implant

therapy.

PD042: Analysis of curved titanium surfaces following
ultrasonic instrumentation to manage peri-implant
mucositis - an in-vitro study

C. McCarthy1, M. Fenlon1, L. Nibali1, O. Addison1

1Faculty of Dentistry, Oral & Craniofacial Sciences, King's College

London, London, United Kingdom

Background & Aim: Biofilm accumulation is the primary cause of peri-

implant mucositis. Complete removal is a challenge as traditional

instrumentation techniques are often hindered by the shape and posi-

tioning of implants. Inappropriate instrument material and adaption

may result in microscopic surface alterations during biofilm removal

and roughening of the titanium surface may occur. The aim of this in-

vitro study is to assess biofilm removal and surface alterations follow-

ing ultrasonic instrumentation of curved titanium surfaces.

Methods: A biofilm of S. Mutans was formed on 20 identical cylindri-

cal titanium surfaces (4 mm diameter) to mimic dental implant sur-

faces over 7 days. Specimens were divided into groups of 5, mounted

on a 3D printed alveolar ridge with a gingival mask and treated as

follows:

Group 1: untreated control,

Group 2: titanium implant tip + water,

Group 3: peek implant tip + water,

Group 4: peek implant tip + modified coolant.

Each specimen was treated for 120 s. Surface roughness and debride-

ment efficiency was assessed against untreated controls using non-

contact profilometry and scanning electron microscopy. Quantifica-

tion of residual biomass was performed using crystal violet

staining and spectrophotometric analysis. The optical density was

measured at a wavelength of 620 nm with a microplate-reader

spectrophotometer.

Results: Surfaces varied with applied treatment and complete biofilm

removal was not achieved regardless of the tip/coolant combination

applied. There were no significant differences in roughness between

the groups, however loss of original finish and pronounced indenta-

tions congruent with scaling strokes were observed in the titanium

group. The peek tip and modified coolant combination provided the

most efficient biofilm removal compared to all other groups and mini-

mal surface alteration was observed.

Conclusions: Complete biofilm removal without inflicting surface

alterations on curved titanium surfaces is difficult to achieve with cur-

rent ultrasonic implant tips. The efficacy of ultrasonic implant tips

using a modified coolant requires further investigation.
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PD043: Clinical and microbiological effects of
hyaluronic acid and chlorhexidine mouthrinse in the
treatment of peri-implant mucositis

C. Ahmedbeyli1, S. Dirikan Ipci2, G. Cakar2

1Department of Stomatology and Maxillofacial Surgery, Azerbaijan State

Advanced Training Institute for Doctors, Baku, Azerbaijan, 2Department

of Periodontology, Altınbas University, Istanbul, Turkey

Background & Aim: The purpose of this randomized controlled study

was to evaluate the clinical and microbiological effects of hyaluronic

acid and chlorhexidine mouthrinse in adjunct to the mechanical

debridement in the treatment of peri-implant mucositis.

Methods: A total of 46 patients (144 implants with fixed dentures)

with at least 2 implants diagnosed with peri-implant mucositis

were selected and randomly divided into three groups. Group I

(15 patients) received the mechanical debridement plus 0.20%

chlorhexidine with hyaluronic acid mouthrinse (Curasept ADS

Implant, Curaprox), compared with group II (mechanical debride-

ment plus standart 0.05% chlorhexidine mouthrinse [Curasept ADS

205, Curaprox]) (15 patients), and group III (mechanical debride-

ment plus placebo) (16 patients) twice a day during 10 days. Sim-

plified Oral Hygiene Index (OHI-S), Sulcus Bleeding Index (SBI)

and Probing Depth (PD) were measured at baseline and at 1, 3

and 6 months after the treatment. P. intermedia, T. forsythia,

A. actinomycetemcоmitans, P. gingivalis and C. albicans were evalu-

ated at baseline and 1 months after the treatment.

Results: Intragroup analysis showed that OHI-S, SBI and PD pres-

ented statistically significant improvements compared to baseline at

all evaluation periods, except the PD at 6 months evaluation in group

III. At 3- and 6 months periods, statistically significant differences for

all clinical parameters between the groups was found only in favour of

group I. After 6 months, the clinical features in the patients of the

group III was almost similar to the state before the treatment. The oral

microflora in patients of the group I had a more pronounced elimina-

tion of periodontal and fungal pathogens.

Conclusions: Mechanical debridement alone or in combination with

either 0.05% chlorhexidine or 0.20% chlorhexidine with hyaluronic

acid mouthrinses revealed clinical improvements in peri-implant

mucositis patients. The use of 0.20% chlorhexidine with hyaluronic

acid containing mouthrinse allows to achieve better results in the

treatment of peri-implant mucositis.

PD044: Topical doxycycline and air-polishing with
erythritol powder for the non-surgical treatment of
peri-implantitis. A case series of a novel protocol

N. Cavalli1,2, S. Taschieri1,2, S. Corbella1,2, L. Francetti1,2

1Department of Biomedical, Surgical and Dental Sciences, University of

Milan, Milano, Italy, 2Dental Clinic, IRCCS Istituto Ortopedico Galeazzi,

Milano, Italy

Background: Non-surgical procedures are considered to be funda-

mental in the treatment of peri-implant diseases, to achieve an inflam-

matory reduction.

Description of the procedure: A total of 22 implants in 7 patients

affected by peri-implantitis were included.All implants were treated

with the following non-surgical protocol. T0: supra-mucosal mechan-

ical debridement with rubber plugs and topical application of chlor-

hexidine 1% gel, that was repeated by the patients twice a day for

7 days. T1 (7 days after T0): sub-mucosal debridement with teflon

curettes and air-polishing with erythritol powder. T2 (2 days after

T1): sub-mucosal application of topical 14% doxycycline gel around

the infected implant. T3 (2 weeks after T2): second application of

topical doxycycline. T4 (6 weeks after T3): re-evaluation. PD, reces-

sion, bleeding index (BI), plaque index (PI) and suppuration were

recorded at T0, T1, T4. Peri-apical radiographs were taken at T0

and T4.

Outcomes: No implant failures were recorded.

Considering the totality of the sites, the implants had an average PD

of 4.95 mm (SD2.06) at t0, 4.72 mm (SD 2.21) at t1 and 3.57 mm

(SD 1.07) at t4. Considering only the sites with PD at t0 greater than

4 mm, an average PD value of 6.10 mm was recorded at t0, 5.72 mm

at t1 and 3.52 mm at t4. The number of implants with suppuration

were 13 at t0 and 2 at t4. In both cases, there is a significant differ-

ence between the values of PD at t0 and t4 and between t1 and t4

(p < 0.05). The decrease in BI among t0, t1 and t4 and the decrease

suppuration between t0-t4 and t1-t4 were statistically significant

(p > 0.05). No significant radiographic bone loss was found in any

implant at t4 compared to t0.

Conclusions: Within the limitations of the study, the proposed proto-

col showed good short-term efficacy, in both reduction of PD and BI,

greater than what described in the literature by other non-surgical

treatment methods.

PD045: Regenerative approach of two-wall
peri-implantitis defects with L-PRF block:
Prospective case series

O. Martins1, F. Caramelo2, D. Silva1, E. Domingues3, T. Rolo3,

I. Baptista3, S. Matos3

1Faculty of Medicine, Institute of Periodontology, Institute of Oral

Medicine and Surgery, Coimbra, University of Coimbra, Portugal, 2Faculty

of Medicine, Laboratory of Biostatistics and Medical Informatics IBILI,

University of Coimbra, Coimbra, Portugal, 3Faculty of Medicine, Institute

of Periodontology, University of Coimbra, Coimbra, Portugal

Background: The evidence on regenerative treatment of peri-

implantitis defects is limited. This limitation is even higher if only bio-

logically demanding defects are considered.

Description of the procedure: This case series presents the regen-

erative treatment of peri-implantitis two-wall Cl IIIb defects

(Monje et al 2019) with L-PRF block. Ten patients (10 implants)

were included. Peri-implantitis was defined as the presence of
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radiographic bone loss ≥3 mm and/or probing depths ≥6 mm in

conjunction with profuse bleeding. Outcome variables (mean and

standard deviation) assessed at baseline and 6-month included

probing depth (PD), bleeding on probing (BoP), clinical attach-

ment loss (CAL), mucosal recession (MR), suppuration (SUP),

keratinized tissue (KT) and radiographic marginal bone

level (MBL).

After raising the full thickness mucoperiosteal flap, granulation tissue

was removed and implant debrided with a titanium curette

(Deppeler®, Switzerland). The implant surface was cleaned using an

air-flow/glycine system (Perio-Mate, NSK®, Japan) and rinsed with

saline. The peri-implant defect was filled with a block of L-PRF and

xenograft (Creos® Xenogain, Nobel Biocare, Switzerland) and covered

with L-PRF membranes. Flaps were sutured with 5/0 propylene

suture. Most of the implants had a non-submerged healing allowing

primary wound closure.

Changes between baseline and 6 months were analysed (Wilcoxon

test). Statistical analyses was executed using SPSS 24.0 (SPSS Statis-

tics, IBM) (significance level of P ≤ .05).

Outcomes: The baseline values were: PD (8.1 ± 1.5 mm), BoP (13.1

± 3.7), CAL (8.1 ± 1.5 mm), MR (0.0 ± 0.0 mm), SUP (0.6 ± 1.2), KT

(4.1 ± 1.9 mm) and MBL (5.0 ± 1.8 mm). At 6 months evaluation the

results were: PD (3.3 ± 0.6 mm), BoP (1.9 ± 2.3), CAL (3.4 ± 0.6 mm),

MR (0.1 ± 0.1 mm), SUP (0.0 ± 0.0), KT (3.4 ± 1.5 mm) and MBL (1.6

± 0.9 mm). Statistical significant differences were found for PD, BoP,

CAL and MBL.

Conclusions: Our preliminary results allowed to conclude that

the proposed technique may represent a valid approach for the

treatment of biologically demanding two-wall peri-implant

defects.

PD046: New strategy for reconstructive treatment of
infrabony peri-implant defects – Clinical protocol and
preliminary report of 12 months radiographic outcome
of a case series

H. Al Ghawi-Begovic1, R. Jung1, H. Bilhan1, A. Friedmann1

1Periodontology, Witten/Herdecke University, Witten, Germany

Background: Decontamination and depuration of exposed implant sur-

face is crucial for successful anti-infective peri-implantitis treatment. For

reconstruction of infrabony defect component surgical intervention is

considered necessary and Guided Bone Regeneration represents the

common rationale. The ossifying capacity of cross-linked collagen matrix

(CLCM) is confirmed by pre-clinical and clinical studies. In-vitro studies

show stimulative effect of cross-linked hyaluronic acid (xHyA) on hard tis-

sue forming cells, besides xHyA promoted bone healing pre-clinically.

Description of the procedure: In 11 consecutive cases defects

were exposed by full-thickness flap and the implant surface

decontaminated with the sequence mechanical cleansing followed by

alternately use of Air-flow with Glycin powder and chloramine gel.

After thorough defect degranulation xHyA was applied both onto

exposed implant walls and into the defect. Previously xHyA hydrated

CLCM was folded and packed into the defect achieving complete fill

with intentional contact to the implant surface. Tensionless flap clo-

sure was achieved by CAF technique. Healing was monitored, clinical

and radiographic control was scheduled after 12 months.

Outcomes: One framework was disconnected for 3-months period, all

other suprastructures remained fixated allowing for flap adaptation beneath

the base of the prosthesis. All 11 cases healed completely, of which 3 sites

were associated with early soft tissue dehiscence followed by secondary

epithelialisation. 7 out of 11 treated cases completed 12 month observa-

tion and were suitable for radiographic analysis. A total of 9 sites with

11 implants displayed an initial mean defect area of 42.0 ± 23.3 mm2.

Radiographic bone fill in 9 sites/7 patients was calculated with a mean of

27.9 ± 16.8 mm2 or 69.3 ± 16.7% defect fill. Probing depth at final exami-

nation was ≤4 mm without bleeding in all 9 sites. Sites exhibiting dehisced

type of healing revealed recession of soft tissue margin ≤3 mm.

Conclusions: Our initial radiographic observations point to the feasi-

bility of the proposed concept for sufficient surface decontamination

and defect reconstruction.

PD047: Two- and four-year follow-ups after adjuvant
photodynamic therapy in the surgical regenerative
therapy of peri-implantitis. Clinical and immunological
outcomes assessment

D. Rakasevic1, Z. Aleksic1, S. Jankovic1, A. Markovic2, L. Djukic3,

D. Gabric4,5, Z. Lazic6

1Department of Periodontology and Oral Medicine, School of Dental

Medicine, University of Belgrade, Belgrade, Serbia, 2Department of Oral

Surgery, School of Dental Medicine, University of Belgrade, Belgrade,

Serbia, 3Department of Pharmacology, School of Dental Medicine,

University of Belgrade, Belgrade, Serbia, 4Department of Oral Surgery,

School of Dental Medicine, University of Zagreb, Zagreb, Croatia,
5Clinical Hospital Center Zagreb, University Dental Clinic, Zagreb, Serbia,
6Department of Oral Surgery and Implantology, Medical Military

Academy, Belgrade, Serbia

Background & Aim: Periopathogenic bacteria trigger the deleterious

immunological reaction of the host tissue causing progressive surrounding

bone loss, subsequently leading to peri-implantitis onset. Peri-implantitis

therapy aims to completely eradicate bacteria from the implant surface by

performing appropriate surface decontamination, resulting in implant sur-

vival and simultaneous reparation and regeneration of surrounding peri-

implant tissues. An adjuvant method to surgery, photodynamic therapy

(PDT) was proposed as a treatment method for peri-implantitis. The study

aimed to assess clinical and immunological parameters after peri-

implantitis regenerative therapy performing diverse methods of implant

surface decontamination over two- and four-year follow-up.

Methods: 52 diagnosed peri-implantitis lesions in 40 systemically

healthy patients (mean age 57.6 ± 6.4) were recruited and divided into

two groups during surgery. In the test group, PDT was used for implant

decontamination surface while in the control group 1% of
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chlorhexidine gel was applied. Clinical parameters: bleeding on probing,

plaque index, peri-implant probing depth (PPD), clinical attachment

level, and immunological parameters (IL-17, IL-1β, IL-6) analysed by

ELISA, were assessed at one-year, two-year and four-year follow-ups.

Results: In total, 29 patients with 37 treated peri-implantitis lesions com-

pleted the four-year study. Both groups showed statistically significant

reductions in clinical and immunological parameters two years postopera-

tively. In the test group, all clinical parameters remained stable over four

years compared to two and one year of follow-up. There was a significant

statistical reduction in terms of PPD in test groups compared to the con-

trol group, two and four years after the surgery (p < 0.05). IL-17, IL-1β

and IL-6 levels decreased significantly in the test group compared to the

control two- and four-year postoperatively (p < 0.05).

Conclusions: The two- and four-year outcomes demonstrated that

PDT appears to be a useful adjuvant method to the surgical regenera-

tive treatment of peri-implantitis resulting in stable clinical parameters

and pro-inflammatory cytokines reduction.

POSTER DISCUSSION|RESEARCH ON STEP 1 OF
PERIODONTAL THERAPY: RISK FACTOR AND
SUPRAGINGIVAL BIOFILM CONTROL

PD048: Evaluation of the GCF periostin, IL-17A and
IL-17E levels of smoking and non-smoking
periodontitis patients received periodontal treatment:
Short-term follow-up study

Ş. Özdo�gan1, M. Lütfio�glu1

1Department of Periodontology, Ondokuz Mayıs University, Samsun, Turkey

Background & Aim: This study aimed to evaluate the alteration of gin-

gival crevicular fluid (GCF) Periostin, IL-17A and IL-17E levels in

smoking and non-smoking periodontitis patients received non-surgical

periodontal treatment (NSPT).

Methods: The study included systemically healthy smoking (SP) (n:11)

and non-smoking (P) (n:11) periodontitis patients, and systemically

and periodontally healthy smokers (SS) (n:11) and non-smokers

(S) (n:11). NSPT was applied to the groups with periodontitis. The clin-

ical data and GCF samples were collected at baseline, on day 15 and

30 after NSPT.GCF Periostin, IL-17A and IL-17E levels were deter-

mined by ELISA method. All data were evaluated statistically.

Results: Clinical parameters of SP and P groups were significantly

higher compared to SS and S groups at baseline (p < 0.05) and there

was no significant difference between SP versus P and SS versus S in

terms of smoking (p > 0.05). After NSPT clinical parameters improved

in both SP and P groups. The GCF Periostin level was significantly

lower in P group compared to SP and S groups at baseline (p < 0.05).

There was no significant alteration in GCF Periostin level in P group

(p > 0.05), however significant decrease was occured in SP group

throughout NSPT (p < 0.001). The GCF IL-17A of the study groups

was similar for all examination times (p > 0.05), but it was found to be

significantly increased in P group on day 30 compared to baseline

throughout NSPT (p < 0.05). There was no significant difference in

GCF IL-17E levels between the study groups at any examination times

(p > 0.05).

Conclusions: Although smoking did not alter the GCF Periostin level

in periodontal healthy tissue, the increasing effect was detected in the

diseased state. The fact that comparisons of periostin levels of peri-

odontally healthy and diseased samples revealed to be similar at

examination times even the GCF periostin level significantly alter

throughout NSPT in smokers. It can be suggested that this mediator

has a low sensitivity to show the severity of the periodontal disease.

The effect of smoking on IL-17A and IL-17E was not evident in our

patient group with a short-term follow-up.

PD049: Comparative effectiveness of Salvadora
persica oral hygiene tools with standard toothbrush in
plaque and gingivitis control

N.F. Azizan1, N. Mohd1, B. Baharin1, N.M. Nik Azis1

1Faculty of Dentistry, Department of Restorative Dentistry, Universiti

Kebangsaan Malaysia, Kuala Lumpur, Malaysia

Background & Aim: The use of Salvadora persica (miswak) chewing

sticks as a customary oral hygiene tool has been recommended by the

World Health Organization. Considering the difficulty of chewing stick

to be manoeuvred during practice, the newly invented S. persica

toothbrush is designed to merge the ease of use with the intact valu-

able benefits of S. persica plant species. The aim of this study is to

compare the clinical effectiveness between S. persica toothbrush,

S. persica chewing stick and the standard toothbrush in plaque and

gingivitis control.

Methods: In this randomized, single-blinded, and parallel pilot study,

15 healthy participants were randomly divided using permuted block

randomization into three groups to either use,

(i) standard toothbrush and toothpaste (control),

(ii) S. persica toothbrush or (iii) S. persica chewing stick, in a standard-

ized manner for three weeks.

The primary outcomes of Plaque Index that is, oral hygiene level and

Periodontal Inflamed Surface Area that is, severity of gingivitis were

recorded at four visits,

(i) baseline,

(ii) two-week after professional cleaning,

(iii) one-week,

(iv) three-week post-intervention.

Secondary outcomes were the patient-related outcomes measured

using OHIP-14 and self-reported adverse reactions over the three-

week of use.

Results: There was an improvement of oral hygiene level and severity

of gingivitis (p = .003 and p < .001, respectively) from baseline to

three-week post-intervention period. When the different types of oral

hygiene tools were compared, no significant difference (p > .05) was

recorded. All types of oral hygiene tools showed positive influence on
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the impact of OHIP-14 following three weeks of use. Apart from the

reported strong taste by 20% (2 out of 10) of the participants, no

other persistent adverse reaction was noted on the short-term use of

S. persica.

Conclusions: Following the standardized and correct techniques,

S. persica oral hygiene tools are as effective as the standard tooth-

brush in plaque control and gingival health.

PD050: Can necrotrophic growth modulate the oral
biofilms ecology? A parabiotic effect

N. Zayed1, W. Van Holm1, N. Boon2, K. Bernaerts3, J. Figueiredo4,

W. Teughels1

1Oral Health Sciences, Periodontology and Oral Microbiology, KU Leuven,

Leuven, Belgium, 2Center of Microbial Ecology and Technology, UGent,

Ghent, Belgium, 3Chemical Reactor Engineering and Safety, KU Leuven,

Leuven, Belgium, 4University of Minho, Braga, Portugal

Background & Aim: Dental plaque encompass complex poly-microbial

communities, which cohabitate in a biofilm structure. To optimize bio-

film control, antiseptics were introduced adjunctively with the

mechanical approach. However, antiseptics do not remove oral bio-

films, but tend only to kill the embedded oral bacteria. Cohabitating in

a biofilm structure, some bacteria can survive killing by antimicrobials,

which is one of the advantages associated with the biofilm lifestyle.

Consequently, survivor bacteria become in proximity with and get

exposed to killed bacteria, which can then act as an organic high-

nutrients source. Increasing the ratio of nutrients/bacteria can affect

the biostability of the biofilms, specifically selecting certain bacterial

species to grow more and hence possibly changing the ecology and

the relative species abundances in the biofilms.

Methods: Oral microbial communities were grown for 48 h in a

Biostat-B Twin bioreactor. Thereafter, they were used to develop bio-

films on surface of dental resin discs in 24-well plates in different con-

ditions, namely normal culture media (BHI-2C) and nutrient-free

media (NF), with/without supplemented heat-killed or hydrogen

peroxide-killed bacterial cells. Biofilms were collected after 24 h for

flowcytometry and v-qPCR measurements.

Results: The alpha-diversity of biofilms grown in NF with/without dif-

ferent killed cells was lower than the control. Biofilms' species compo-

sitions differed significantly when exposed to killed cells in

NF. Consequently, the ecology of the biofilms in NF showed signifi-

cant shift from the ecology of control biofilms according to the type

of the supplemented killed cells.

Conclusions: Dead bacteria present in the biofilms can act as a nutri-

ent source for the survivor bacteria. However, this depends on how

these bacteria die. In conclusion, the strong necrotrophic growth fea-

ture of the periopathogens can be used against them, leading to limit-

ing their growth and then modulating the oral bacterial communities'

ecology, which is promising as a potential for a new selective killing

era of the pathobionts.

PD051: Dental biofilm removal and bacterial
contamination of a new thermoplastic polyurethane-
based tooth brush. A crossover study in healthy
volunteers

I. Zúñiga1, M. Iniesta1, L. Virto1,2, H. Vidal1,3, A. Alonso-Español1,

F. Hernández1, J.J. Cardona1, B. Alonso1, M. Sanz1, D. Herrera1

1ETEP (Aetiology and Therapy of Periodontal and Peri-implant Diseases)

Research Group, Complutense University of Madrid, Madrid, Spain,
2Department of Anatomy and Embryology, Complutense University of

Madrid, Madrid, Spain, 3Deparment of Periodontology, University of

Oporto, Oporto, Portugal

Background & Aim: Various toothbrush designs have been developed

in an effort to enhance dental biofilm removal and to diminish bacte-

rial contamination and retention over time. Thus, the objective of this

study was to evaluate the brushing efficacy, regarding plaque and gin-

gival indices as well as bacterial contamination, of a new thermoplastic

polyurethane-based toothbrush with an advanced design.

Methods: A crossover study in healthy volunteers (n = 24) was per-

formed, comparing the test toothbrush with a conventional tooth-

brush with nylon bristles. Plaque and gingival indices were assessed,

after a single supervised use, and after one week of home use. In addi-

tion, total bacterial contamination of the toothbrushes was analysed

by quantitative polymerase chain reaction (qPCR). Patient-reported

outcome measures were also recorded. Variables were analysed with

t-test and Mann–Whitney test and statistically significant differences

were considered for p values ≤0.05.

Results: No statistically significant differences were found between

both toothbrushes in terms of plaque index (p = 0.267) reduction nei-

ther in terms of bacterial counts (p = 0.792) on the toothbrush heads

after a single supervised use. After one week of use, statistically sig-

nificant differences were found in plaque index (p = 0.026) without

any effect in the gingival index (p = 0.113), and bacterial toothbrush

contamination was significantly lower on test toothbrushes, when

compared with the controls (p = 0.046). When considering the poten-

tial surface area susceptible to bacteria colonization, no statistically

significant differences were found between both toothbrushes after a

single supervised use (p = 0.885), but a trend was observed after one

week of use (p = 0.092).

Conclusions: After seven days of use, the test toothbrush showed sig-

nificant less bacterial contamination compared to the control tooth-

brush. Nevertheless, after a single use, both toothbrushes reduced

plaque levels showing no statistically significant differences. Further

investigations are needed to evaluate the potential benefits of the

advanced design thermoplastic polyurethane-based toothbrush with a

long follow-up over time.
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PD052: Influence of different concentrations of
surfactant in toothpastes on noncontact biofilm
removal and vitality in vitro

J.C. Difloe-Geisert1, C. Walter2, J. Karacic1, P. Sahrmann1, R. Weiger1,

T. Waltimo3, M. Astasov-Frauenhoffer4

1Department of Periodontology, Endodontology and Cariology, University

Center for Dental Medicine Basel (UZB), University of Basel, Basel,

Switzerland, 2Department of Restorative Dentistry, Periodontology,

Endodontology, Preventive and Paediatric Dentistry, University Medicine

Greifswald, Greifswald, Germany, 3University of Basel, Department of

Oral Health & Medicine, University Center for Dental Medicine Basel

(UZB), Basel, Switzerland, 4University Center for Dental Medicine Basel

(UZB), University of Basel, Research Department, Basel, Switzerland

Background & Aim: To investigate the impact of three toothpaste

slurries containing different surfactant concentrations on biofilm vital-

ity and noncontact biofilm removal by a side-to-side toothbrush in an

interdental space model.

Methods: A three-species biofilm (Porphyromonas gingivalis,

Fusobacterium nucleatum and Streptococcus sanguinis) was grown

in vitro on protein-coated titanium disks. A flow chamber system was

combined with a static biofilm growth model. Subsequently, the

biofilm-coated disks were exposed to a commercial side-to-side

toothbrush without brushing (negative control, toothbrush bristles

immersed in saline solution) and with noncontact brushing under

three different conditions: toothbrush bristles immersed in experi-

mental toothpaste slurries containing 100, 50, and 25% of a surfactant

system (amine fluoride). Vitality of bacteria and biofilm volumes were

analysed after live/dead staining on confocal laser scanning micro-

scope images (Leica SP8) and measured using volumetric analyses

(Imaris 9.0.0).

Results: Vitality of the interdental biofilm was high for the negative

control (mean biofilm vitality of 92%). The maximum concentration of

the surfactant system (100%) resulted in a higher reduction of biofilm

vitality compared to the lower concentrations (mean biofilm vitality of

37% for highest concentration, and 63% for lowest concentration of

the surfactant system) (p < 0.001). The highest percentage of inter-

dental biofilm reduction was obtained by the lowest surfactant con-

centration (median biofilm reduction of 31%). In addition, a lower

variety in the results of repeated experiments occurred with a surfac-

tant concentration of 25% compared to maximum surfactant

concentration.

Conclusions: Different concentrations of a surfactant in toothpaste

slurries affected biofilm vitality and biofilm reduction in an interdental

space model. Higher surfactant concentrations may lead to beneficial

effects on interdental biofilm vitality after noncontact brushing with a

side-to-side toothbrush.

The project was funded by Colgate-Palmolive Europe sàrl (Therwil,

Switzerland). The titanium disks were provided by Straumann AG

(Basel, Switzerland).

PD053: Interdental biofilm composition after manual
and powered toothbrushing – A proof-of-principle
clinical study

J.C. Difloe-Geisert1, S. Fiedler2, E.M. Kulik3, N. Schlueter2, C. Ganss4,

C. Walter5

1Department of Periodontology, Endodontology and Cariology, University

Center for Dental Medicine Basel (UZB), University of Basel, Basel,

Switzerland, 2Department of Operative Dentistry and Periodontology,

Division for Cariology, Medical Center University of Freiburg, Freiburg,

Germany, 3Research Department, University Center for Dental Medicine

Basel (UZB), University of Basel, Basel, Switzerland, 4Department of

Conservative and Preventive Dentistry, Justus Liebig University Giessen,

Giessen, Germany, 5Department of Restorative Dentistry, Periodontology,

Endodontology, Preventive and Paediatric Dentistry, University Medicine

Greifswald, Greifswald, Germany

Background & Aim: The aim of this clinical study was to assess inter-

dental biofilm composition after manual and powered toothbrushing

with a side-to-side toothbrush in periodontally non-compromised

young probands.

Methods: Study participants used a commercial side-to-side tooth-

brush without toothpaste at four consecutive visits as follows:

toothbrush

a) inactivated without instruction,

b) activated without instruction,

c) inactivated with instruction,

d) activated with instruction.

Before and after toothbrushing, plaque samples were taken from two

interdental sites. Subsequently, interdental biofilm composition was

microbiologically monitored by 16S rRNA sequencing.

Results: A total of 240 interdental plaque samples from 30 participants

was available for analysis of biofilm composition. Overall, biofilms

were composed of 17 different bacterial classes splitted in 25 various

orders and in 43 families. Bacterial families were subdivided into

71 different genera. The six most abundant genera detected in inter-

dental biofilms before toothbrushing were Streptococci (14–20%),

followed by Fusobacteria (7–13%), Prevotellae (8–9%), Veillonellae (6–

12%) and Actinomycetes (7–9%). The proportions of these bacteria

were similar in the four different brushing groups. After toothbrush-

ing, biofilm composition showed slight changes in the relative propor-

tions of bacterial taxa, irrespective of the brushing group. A trend

towards slightly increased percentages of Actinomycetes (11–12%),

Fusobacteria (10–15%) and Prevotellae (10–13%), and decreased per-

centages of Streptococci (7–10%) and Veillonellae (5–11%) was

observed in the four groups.

Conclusions: The data of this proof-of-principle study indicate compa-

rable interdental bioflm compositions after manual and powered

toothbrushing with a side-to-side toothbrush in periodontally non-

compromised young probands.

German Clinical Trials Register: DRKS00024431.

ABSTRACT 77



PD054: Effect of professional cleaning procedures on
tissue loss in dentine and enamel – An ex-vivo study

S. Fortmeier1,2, N. Schlueter2, A.-S. Burkhardt1, K. Vach3, P. Ratka-

Krüger1, A.B. Kruse1

1Faculty of Medicine, Department of Operative Dentistry and

Periodontology, Center for Dental Medicine, Medical Center, University of

Freiburg, Freiburg im Breisgau, Germany, 2Faculty of Medicine, Division

for Cariology, Department of Operative Dentistry and Periodontology,

Center for Dental Medicine, Medical Center, University of Freiburg,

Freiburg im Breisgau, Germany, 3Faculty of Medicine, Institute for

Medical Biometry and Statistics, Medical Center, University of Freiburg,

Freiburg im Breisgau, Germany

Background & Aim: Various procedures for professional teeth

cleaning are regularly used. The effect of the individual methods has

already been investigated, while only few studies deal with the inter-

actions of different cleaning methods. The aim of the present ex-vivo

study, which is part of a larger project, was to investigate whether the

different cleaning methods, curette, air-polishing with erythritol,

polishing with cup and paste, and combinations thereof, can cause

substance loss on human enamel and dentine.

Methods: Three-hundred-twenty plane-parallel, polished human

enamel and dentine specimens were prepared and randomly divided

into 16 groups (n = 8 per group, each for enamel and dentine). Half

the surface was covered and served as reference area. An ex-vivo pel-

licle was generated. Thereafter, treatment with curette, air polishing

with erythritol, polishing with rubber cup and paste (RDA 40), and

their combinations took place. Treatments were compared to a non-

treated negative control. After treatments, surfaces were cleaned

ultrasonically to remove all remnants and tissue loss was measured

profilometrically (μm, mean ± standard deviation).

Results: In enamel, none of the treatments provoked any tissue loss

(p > 0.05 for all comparisons to negative control).

In dentine, significant losses (compared to negative control

p < 0.0001) were induced by treatments including the curette on its

own (14.9 ± 10.5) or in any combination (minimal loss 6.2 ± 4.9).

Air-polishing alone (2.9 ± 2.7) and in combination (maximal loss 4.2

± 3.5) also created significant loss (compared to negative control

p ≤ 0.002), but less than the curette, while rubber cup polishing

showed no loss at all (p > 0.05).

Conclusions: In enamel, none of the tested methods led to measur-

able tissue loss. In dentine, air-polishing with erythritol caused only

50% or less of tissue loss compared to the curette and should there-

fore be preferred for removing plaque from dentine surfaces.

This study was funded by ADIC.

PD055: Effectiveness of health belief model on the
compliance of periodontal patients with plaque
control: A single-blind randomized control trial

Z. Allawati1

1Oman Medical Speciality Board, Muscat, Oman

Background & Aim: The two most widespread dental conditions glob-

ally are dental caries and periodontal disease. A patient's effort and

engagement in their own oral hygiene self-care is fundamental for a

successful outcome in periodontal disease treatment. Different stud-

ies reported on compliance to plaque control in the periodontitis

group.

To evaluate the effectiveness of the Health Belief Model on patients'

plaque control and periodontal condition compared with generic

counselling and oral hygiene instructions.

Methods: A single-blinded Randomized Controlled Trial contains two

arms: control and intervention.One hundred and fifteen patients

received the same treatment for stage I and stage II periodontitis,

however, controls had oral hygiene instructions using the General

Counselling (GC), while the interventions had oral hygiene instructions

using the Health Belief Model (HBM) with a 90-day follow-up. Till this

point, 67 patients were analysed.

Continuous variables were presented as mean, median, standard

deviation, and interquartile range. Categorical variables were pres-

ented as frequency and percentage. Mean changes in the outcome

variables were compared between the two groups by using the

Mann–Whitney U test. A P-value <0.05 was considered statistically

significant. All the analysis was carried out in IBM SPSS Statistics

version 26.0.

Results: The median reduction of the bleeding on probing and

plaque accumulation between the two groups was statistically not

significant at day 90 for the 67 patients with a P-value of 0.512

and 0.484 respectively. However, the changes in bleeding on prob-

ing in the HBM group were about 13% in comparison to 11% in

the GC group, while the changes in the plaque accumulation in the

HBM group were about 28% in comparison to the 18% in the GC

group.

Conclusions: There is clinical evidence of benefit from the HBM

model although the results of this study did not reach statistical signif-

icance which might be due the low number of participants.

PD056: Evaluation of attitudes and behaviours of
dentists in oral hygiene instructions and patient
motivation

E. Kayan1, H. Güntan Erdemir1, A. Aydo�gdu1, H. Sur2, B. Özyıldırım3,

B.A. Alkan1

1Department of Periodontology, Bezmialem Vakif University, Istanbul,

Turkey, 2Department of Public Heath, Üsküdar University, Istanbul,
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Turkey, 3Department of Public Health, Bezmialem Vakif University,

Istanbul, Turkey

Background & Aim: Oral hygiene habits of patients play a pivotal role

in the prevention of periodontal and peri-implant diseases. In this

regard, the factors such as communication skills of a clinician and time

needed for oral hygiene instruction (OHI) and patient motivation

(PM) are of utmost importance. The present study aims to assess the

attitudes and behaviours of dentists in OHI and PM in Turkey.

Methods: The questionnaire, which was prepared as a web survey,

consists of 23 questions about OHI and PM. The data of 651 dentists

were statistically evaluated taking into consideration of their different

demographic features. Bonferroni correction was employed as a main

statistical measure to make a pairwise comparison of survey questions

which can either have multiple choice or multiple response. The statis-

tical significance was assessed as level of P < 0.05.

Results: The percentage of participants who gave OHI to patients in

private practice was significantly higher than those working in univer-

sities or governmental institutions (P < 0.05). The percentage of spe-

cialists and specialty students who gave interdental cleaning

instructions to all their patients were statistically higher than general

practitioners (P < 0.05). The percentage of participants who thought

influence of dentist is the most contributing factor on patients oral

hygiene level was higher for those with >10 years of experience com-

pared to those with <5 years of experience (P < 0.05).

Conclusions: The results of this study revealed that, the attitudes

and behaviours of dentists in OHI and PM showed differences not

only with regard to their knowledge and perspective, but also the

working environment, type of health care system in the institution

the dentists work, field of specialization, patients with different age

groups and the need of multidisciplinary dental treatment of the

patient.

PD057: Research protocol for the ENHANCE-D trial:
Enhancing dental health advice

R. Holliday1,2, P. Preshaw3, E. McColl4, V. Ryan4, S. Cherlin4,

N. Wilson4, R. Holmes1, N. Jakubovics1, R. Kist1, F. Ellwood5,

S. Bissett1, P. Blaylock6, D. Conway7, R. Finch5, L. Bauld8, A. Todd9,

L. Ternent4, T. Homer4, H. Hancock10, C. Butcher10

1School of Dental Science, Faculty of Medical Sciences, Newcastle

University, Newcastle upon Tyne, United Kingdom, 2Newcastle Hospitals

NHS Foundation Trust, Newcastle upon Tyne, United Kingdom, 3School

of Dentistry, University of Dundee, Dundee, United Kingdom, 4Population

Health Sciences Institute, Newcastle University, Newcastle upon Tyne,

United Kingdom, 5No University/Institute, Newcastle upon Tyne,

United Kingdom, 6Health Education England, North East and North

Cumbria, Newcastle upon Tyne, United Kingdom, 7School of Medicine,

Dentistry & Nursing, University of Glasgow, Glasgow, United Kingdom,
8Usher Institute, University of Edinburgh, Edinburgh, United Kingdom,
9School of Pharmacy, Newcastle University, Newcastle upon Tyne,

United Kingdom, 10Newcastle Clinical Trials Unit, Newcastle University,

Newcastle upon Tyne, United Kingdom

Background & Aim: Smoking remains one of the principal risk fac-

tors for oral diseases, particularly periodontitis. The ENHANCE-D

trial evaluates if enhanced interventions are clinically- and cost-

effective in terms of smoking abstinence and oral health

improvement.

Methods: A co-production approach involving patients, the public and

key stakeholders (healthcare professionals and commissioners) was

used to design a clinical trial. This has subsequently been funded

(UK National Institute for Health Research Health Technology Assess-

ment [NIHR129780]).

Results: The following trial design has been developed.

The trial is a pragmatic, multi-centre, phase III definitive, open label,

3 arm, parallel group, individually randomized controlled, superiority

trial, comparing the clinical- and cost-effectiveness, and safety of

enhanced smoking cessation interventions (nicotine replacement ther-

apy [NRT] or e-cigarette starter kit [EC]) to usual care (very brief

advice [VBA]), and each other (with an internal pilot). The primary out-

come is continuous biochemically verified smoking abstinence at

6 months.

A subgroup of participants with periodontitis will be examined by a

blinded examiner at baseline and 6 months. A key powered secondary

outcome is the percentage of periodontal sites with pocket probing

depths ≥5 mm at 6 months, in this subgroup.

A sample size has been calculated using a Bonferroni-based gate

keeping method. 1) The superiority of either EC or NRT vs. VBA

for the primary outcome and the key secondary outcome will be

tested. 2) Superiority of EC vs. NRT will be tested only if at least

1 of the previous hypothesis tests were rejected, per outcome.

Overall, 1460 participants will be required, 455 in the periodonti-

tis subgroup.

Secondary outcomes include patient-centred outcomes, clinical out-

comes, a qualitative evaluation, economic evaluation and genomic and

transcriptomic analysis of the microbiome and mucosa.

Conclusions: A robust and pragmatic clinical trial has been designed

with both smoking and periodontal powered outcomes. The study is

due to open to recruitment in 2022.

POSTER DISCUSSION|PERIODONTOLOGY, COVID
AND OTHER SPECIALTIES IN DENTISTRY

PD058: NoPaS - a novel patient shield for protecting
health professionals and patients during aerosol-
generating procedures

M. Dorri1, A. Nobbs2, N. Zang3, R. Desai2, A. Gambaruto3

1Bristol Dental Hospital, Bristol, United Kingdom, 2Bristol Dental School,

Bristol, United Kingdom, 3University of Bristol, Bristol, United Kingdom
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Background & Aim: ‘Aerosol generating procedures’ (AGPs) can risk

spread COVID-19 and other diseases. Suspension of routine dentistry

due to COVID-19 pandemic led to increased use of antibiotics and den-

tal extraction, reduced access to dental care, and compromised dental

businesses' financial sustainability. The recommended additional personal

protective equipment (PPE) for AGPs increases treatment cost, clinical

waste and poses a risk to the environment. The transmission of COVID-

19 and other air-borne infections will be a risk for foreseeable future.

We have developed a novel patient shield (NoPaS) to help prevent

spread of COVID-19 and other air-borne viruses and bacteria during

AGPs. NoPaS is a device with a hood, a suction and air curtains that

prevents aerosol spread.

Methods: We carried out extensive research to ensure acceptability

and efficacy of NoPaS. This included: market research, computational

simulations. in-vitro smoke visualization and particle image velocimetry

(PIV). NoPaS was then tested using dental simulation units (DSUs) with

artificial salivary enzyme. Dentists carried out three AGPs (examination

using air spray; ultrasonic scaling; class I cavity repair) and a non-AGP

(hand-scaling) with and without NoPaS. Dentists were randomized to

perform procedures with or without NoPaS first. Aerosol generation

and spread were measured by counting clearance zones on starch agar

plates at three distances from the dentist's working field.

Results: The data obtained from lab-based studies and market

research informed the final product design. Over 90% of patients and

dental practitioners felt safer when using NoPaS. The mean percent-

age of clearance zone for AGPs with and without NoPaS were 0.9%

and 75%. The patent was filed following successful test results.

Conclusions: NoPaS is an effective, low-cost, and environmentally-

friendly solution for performing AGPs with no risk of virus transmis-

sion. With modifications, it can be used for medical procedures on

head and neck. Further work is currently underway to take NoPaS

into mass production.

PD059: The impact of high and low volume suction
devices on aerosol mitigation in a dental setting

K. Piela1, P. Watson1, R. Donn1, S. Culshaw1, W. MacKay2

1Oral Sciences, Glasgow Dental Hospital and School, School of Medicine,

Dentistry and Nursing, University of Glasgow, College of Medical,

Veterinary and Life Sciences, Glasgow, United Kingdom, 2Policy and

Practice, School of Health & Life Sciences, Institute of Healthcare,

University of the West of Scotland, Paisley, United Kingdom

Background & Aim: The COVID-19 pandemic changed the approach

to aerosol mitigation in dentistry, although there is limited evidence

and notable inconsistency among measures implemented in different

countries. The aim of this study was to investigate aerosol mitigation

by different high and low volume suction devices (HVE/LVE) during

two distinct aerosol generating procedures (AGPs): a full mouth ultra-

sonic scaling (USS) and an anterior crown preparation with a high

speed handpiece.

Methods: Two different sensor set ups were optimized; a single sen-

sor in a funnel positioned above the mouth and a two-sensor set up

with sensors positioned at the patient's nose and chin. The particulate

sensors (Plantower PMS5003) quantified aerosol concentration,

expressed as the number of >0.3 μm particles/0.1 L of air. Defined

dental procedures were carried out on a dental phantom head. Aero-

sol generation was measured throughout the procedures. Efficacy of

different suction devices was assessed. Statistical analysis was per-

formed using the mean normalized area under the curve of five inde-

pendent experiments.

Results: The high speed handpiece generated 3.4 times more aerosol/

min than ultrasonics when measured with the single sensor funnel

device, and comparable amount of aerosol when measured with the

two-sensor set up. HVE devices, that are moved around the mouth,

provided consistent reduction of aerosol – to background levels –

when carrying out ultrasonic scaling or crown preparation. We evalu-

ated both HVE and LVE ‘static’ devices that are placed in the patient's

mouth in a predetermined position for the duration of the procedure.

These ‘static’ devices offered reduction of aerosol but with consistent

‘spikes’ recorded during procedures when aerosol escaped.

Conclusions: In this simulated test system, either HVE or LVE ‘static’
devices provide inconsistent reduction of aerosols when conducting

ultrasonic instrumentation. By contrast, an appropriately used HVE

could reduce detectable aerosol to background levels during ultra-

sonic instrumentation in this test system.

PD060: Management of teeth with advanced endo-
perio lesions using combined regenerative periodontal
and endodontic treatment – A retrospective study

I. Tezer1, E. Youssef1, K. Jepsen1, S. Jepsen1, C. Tietmann2

1University of Bonn, Bonn, Germany, 2Private Practice for

Periodontology, Aachen, Germany

Background & Aim: Severely compromised teeth affected by endo-

perio lesions are often assigned a “hopeless” prognosis, however

there is only limited evidence available. The aim of this analysis was to

evaluate the effectiveness of endodontic treatment with subsequent

regenerative periodontal therapy in treating advanced endo-perio

lesions.

Methods: A total of 35 teeth with grade 2 or 3 endo-perio lesion in

31 patients (age 47–83) were endodontically treated by endodontists

under an operating microscope followed by regenerative therapy using

deproteinized bovine bone mineral with/without collagen membrane

and/or enamel matrix derivative. Bone levels and periodontal probing

depths were measured at time of surgery (T0). Changes in radiographic

bone level (rBL) were analysed using ImageJ software as previously

described after 1 year (T1) and up to 7 years postoperatively (T2).

Results: Radiographic analysis showed a mean radiographic bone level

gain of 4.33 mm (± 3.33 mm) at (T1) and stable results at (T2) (mean

follow-up time 21.9 months). Mean PPD was reduced from 9.09 mm
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± 2.23 mm to 5.06 mm (± 1.59 mm) at (T1) remaining stable at (T2).

Pocket closure (PPD ≤4 mm) was obtained in 45.71% of all defects.

Conclusions: The results of this retrospective study indicate that

regenerative periodontal therapy in combination with proper end-

odontic treatment are a viable option for saving teeth with advanced

endo-perio lesions that were considered “hopeless.”

PD061: Hard and soft tissue healing around teeth
prepared with the biologically oriented preparation
technique: An experimental in vivo preclinical
investigation

D. Palombo1, M. Rahmati2, F. Vignoletti1, J. Sanz-Esporrin1,

G. Pradíes3, H. Jostein Haugen2, M. Sanz1

1Faculty of Odontology, Section of Periodontology, Universidad

Complutense de Madrid, Madrid, Spain, 2Faculty of Dentistry,

Department of Biomaterials, Institute of Clinical Dentistry, University of

Oslo, Oslo, Norway, 3Universidad Complutense de Madrid, Madrid, Spain

Background & Aim: The objective of this in vivo preclinical investi-

gation was to compare the healing, morphology and dimensions of

the periodontal tissues surrounding teeth prepared and restored

with the biologically oriented preparation technique (BOPT), com-

pared to teeth prepared with the Chamfer technique or to un-

prepared teeth.

Methods: 16 test (BOPT) and 16 control (Chamfer) teeth were pre-

pared and provisionalised with PMMA crowns in 8 beagle dogs, fol-

lowing a random allocation sequence. 16 negative controls (non

prepared teeth) were also selected for comparative analysis. The fol-

lowing histological outcomes at 4 and 12 weeks were evaluated: the

descriptive histological composition and the histomorphometrical

dimensions of the periodontal tissues, including the soft tissue

height and thickness, as well as the horizontal and vertical bone

remodelling.

Results: Test and control teeth exhibited a more apical location of the

free gingival margin (1.1 mm for both groups at 4 weeks (p < 0.05)

and 0.99 mm for the test group at 12 weeks (p = 0.043)) with respect

to the CEJ as compared to negative controls. There were no signifi-

cant differences between test and control groups with respect to ver-

tical and horizontal histometric measurements.

DIFFERENCE 4w (BOPT - CHAMFER)

Conclusions: The BOPT and Chamfer tooth preparation protocols

induced similar qualitative and quantitative changes in the supra-

crestal soft tissue complex, when compared to non prepared

teeth.

4 weeks

healing

1. Soft tissue

height (μm)

2. Junctional

epithelium

height (μm)

3. Connective

tissue

attachment

height (μm)

4. Soft tissue

margin to

cement-

enamel

junction

distance (μm)

5. Bone crest

to cement-

enamel

junction

distance (μm)

6. Soft tissue

margin to

provisional

crown margin

distance (μm)

7. Soft tissue

thickness 1 mm

apical to the soft

tissue margin (μm)

8. Soft tissue

thickness 2 mm

apical to the soft

tissue

margin (μm)

DIFFERENCE

4w (BOPT -

CHAMFER)

�3.67,

p = 1.000

78.68,

p = 1.000

�81.72,

p = 1.000

75.782,

p = 1.000

�78.049,

p = 1.000

249.987,

p = 1.000

�161.547,

p = 1.000

�133.011,

p = 1.000

DIFFERENCE

4w (BOPT -

NOPREP)

�971.5,

p = 0.002

�978.06,

p = 0.001

6572,

p = 1.000

�1103.132,

p = 0.002

134.204,

p = 1.000

374.812, p = 0.159 71.195,

p = 1.000

DIFFERENCE

4w

(CHAMFER -

NOPREP)

�967.83,

p = 0.005

�1056.74,

p = 0.001

88.23,

p = 1.000

�1178.913,

p = 0.003

212.253,

p = 1.000

536.359, p = 0.017 204.206,

p = 1.000

12 weeks healing

DIFFERENCE

12w (BOPT -

CHAMFER)

�416.473,

p = 1.000

�1044.24,

p = 0.043

639.67,

p = 1.000

�803.156,

p = 0.651

401.554,

p = 1.000

�511.096,

p = 0.651

404.163, p = 0.861 �99.825,

p = 1.000

DIFFERENCE

12w (BOPT -

NOPREP)

�584.03,

p = 0.518

�1258.259,

p = 0.001

678.04,

p = 1.000

�999.448,

p = 0.043

418.826,

p = 1.000

412.108, p = 0.259 �256.200,

p = 1.000

DIFFERENCE

12w

(CHAMFER -

NOPREP)

�167.56,

p = 1.000

�214.023,

p = 1.000

�167.555,

p = 1.000

�196.293,

p = 1.000

17.72,

p = 1.000

7945, p = 1.000 �156.375,

p = 1.000
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PD062: Infected mandibular fractures – The role of
periodontal biofilm as a primary risk factor

K. Janaphan1, S. Holmes2, C. Smith3, I. Hashem3, N. Bhatti3,

D. Chatzopoulou1

1Periodontology, Queen Mary University of London, London, United Kingdom,
2Oral and Maxillofacial Radiology, Queen Mary University of London, London,

United Kingdom, 3Bart Health NHS Trust, London, United Kingdom

Background & Aim: Fractures of the mandible are common and frequently

occur in patients with irregular dental attendance. Wound infections are a

common complication in patients who have intraoral incisions for place-

ment of miniplates. The consequences of these infections include multiple

outpatient appointments and repeat surgeries including extraoral incisions

and prolonged rehabilitation. In infected mandibular fractures the removed

intraoral plates have documented biofilm presence. As biofilm is the pri-

mary cause of periodontal disease, we decided to test the relationship

between presence of periodontal disease and infectedmandibular fractures

in our patient population. The aim of this study was to investigate presence

of periodontal disease and severity of the periodontal status according to

the 2017 EFP/AAP classification in a population of patients with treated

mandibular fractures and look for association with wound infection.

Methods: A total of 305 patient records who had been admitted to the

Royal London Hospital for surgical management after sustaining mandib-

ular fractures between 2017 and 2020 were included in this retrospective

analysis. Panoramic radiographs were used for assessment.

Results: Postoperative infection occurred in 22.95% of cases. Peri-

odontal staging and grading showed statistical significance in the final

logistic model, indicating that these two factors are significantly asso-

ciated with infection of the plates.

Conclusions: In conclusion, periodontal disease was shown to be

associated with a greater risk of infection of titanium plates among

patients treated mandibular fracture patients. In addition, new peri-

odontal classification assessed by panoramic radiograph may be a use-

ful tool to predict the rate of infection among patients following

sustaining mandibular fractures.

PD063: Regenerative periodontal surgery and
orthodontic tooth movement in stage IV periodontitis:
10-year data of a retrospective clinical cohort study

C. Tietmann1, S. Jepsen2, H. Heibrok3, S. Wenzel1, K. Jepsen2

1Private Practice for Periodontology, Aachen, Germany, 2University of Bonn,

Bonn, Germany, 3University of Witten-Herdecke, Witten-Herdecke, Germany

Background & Aim: Stage IV periodontitis is characterized by severe

periodontal attachment loss, vertical bone loss and pathologic tooth

migration, requiring complex rehabilitation. An interdisciplinary approach

is needed to control periodontal infection, reconstruct the defects and

realign the migrated teeth for a good long-term prognosis. The aim of

this retrospective clinical cohort study was to evaluate the effectiveness

of regenerative treatment of intra-bony defects in combination of con-

secutive orthodontic tooth movements in stage IV periodontitis.

Methods: A total of 269 intra-bony defects in 22 patients were

analysed after regenerative therapy using collagenous deproteinized

bovine bone mineral with or without collagen membrane or enamel

matrix derivative followed by orthodontic tooth movement initiated

3 months after surgery. Changes in radiographic bone levels (BL) and

probing pocket depths (PPD) were evaluated after 1 year and 10 years.

Results: Mean BL gain was 4.71 mm (±2.42 mm) after 1 year and

4.39 mm (±2.48 mm) after 10 years. Mean PPD was significantly reduced

from 5.91 mm (±2.05 mm) at baseline to 3.25 mm (±1.22 mm) after

1 year, and to 2.95 mm (±1.25 mm) after 10 years. Pocket closure (PPD

≤4 mm) was achieved in 84.7% of all defects. Tooth loss after 10 years

amounted to 4.5% and was due to root fracture and endodontic lesions.

Conclusions: The results of this retrospective clinical cohort study sug-

gest that the combination of regenerative treatment and consecutive

tooth movements lead to favourable long-term results after 10 years.

PD064: The effect of removal of lower incisor to the
alveolar bone

L. Lakio1,2, I. Jokinen3, A. Kiukkonen1,4,3

1Department of Oral and Maxillofacial Diseases, Helsinki University

Central Hospital, Helsinki, Finland, 2Faculty of Medicine, Department of

Oral and Maxillofacial Diseases, Clinicum, University of Helsinki, Hus,

Finland, 3Faculty of Medicine, Orthodontics, Department of Oral and

Maxillofacial Diseases, Clinicum, University of Helsinki, Helsinki, Finland,
4Department of Plastic Surgery, Cleft Palate and Craniofacial Center,

Helsinki University Central Hospital, Helsinki, Finland

Background & Aim: Lower incisor crowding can be treated by

extracting one of the lower incisors. This can lead to the alterations in

the tooth supporting tissues next to the extracted tooth, including

bone resorption and loss of papilla. The aim of the study was to inves-

tigate if the choice of the extracted incisor played a role in the alveo-

lar bone loss after the orthodontic treatment.

Methods: The material consisted of 19 patients who went through

orthognathic surgery as well as preoperative orthodontic treatment

that included extraction of one lower incisor and postsurgical ortho-

dontics. All the patients were treated in the Helsinki University Hospi-

tal. The patients were divided into two groups according to the tooth

extracted, lateral or central incisor. Group 1 consisted of the patients

of whom the central incisor was extracted, group two of the patients

with lateral incisor extracted. The distance from the enamel junction

to the marginal bone level as well as angulation of the lower mandibu-

lar incisors were detected form the panoramic radiography preopera-

tively, postoperatively and 1–4 years after the treatment.

Results: The results show a trend that there is more average marginal

bone loss in the group 1 (0.63 mm) compared to the group

2 (0.51 mm). The average angulation between the teeth on both sides

of the extracted tooth changed more in the group 1 (5.93 degrees)

than the group 2 (2.83 degrees).
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Conclusions: From the results we conclude that lower lateral incisor

extraction might be beneficial to the tooth-supporting tissues com-

pared to central incisor extraction. Further studies with larger study

population is needed to confirm our results.

PD065: Effect of mineral trioxide aggregate on the
osteogenic properties of periodontal-ligament derived
mesenchymal stem cells under inflammatory conditions

A. Blufstein1, R. Dauti1,2, C. Behm1, B. Cvikl1,2, L. Fischer-See1,

B. Lilaj1,2, O. Andrukhov1

1University Clinic of Dentistry, Vienna, Austria, 2Sigmund Freud

University, Vienna, Austria

Background & Aim: Mineral trioxide aggregate (MTA) is a biocompati-

ble material commonly used in endodontic perforation repairs and

thus, comes into contact with periodontal tissues. The material has

been shown to exhibit anti-inflammatory properties and to enhance

the osteogenic capacity of periodontal ligament-derived mesenchymal

stem cells (hPDLSCs). Since MTA is applied in sites that are possibly

infected, the present study aimed to investigate the effect of MTA on

the expression of pro-inflammatory cytokines and osteogenic factors

in hPDLSCs under inflammatory conditions.

Methods: hPDLSCs were seeded on MTA discs in the presence of

lipoteichoic acid (LTA) of Enterococcus faecalis, which is associated

with persistent endodontic infections. After 24 hours, expression of

pro-inflammatory cytokines and osteogenic factors was analysed with

qPCR and ELISA.

Results: The expression of pro-inflammatory cytokines interleukin-6,

-8 and monocyte chemoattractant protein-1 in hPDLSCs was partially

inhibited by MTA, which was similarly observed in the presence of

Enterococcus faecalis LTA. Treatment with MTA significantly enhanced

the expression of osteogenic factors osteocalcin and osteopontin in

hPDLSCs. This effect was significantly diminished under inflammatory

conditions with Enterococcus faecalis LTA. Some quantitative differ-

ences between different types of MTA were found.

Conclusions: MTA materials exhibited anti-inflammatory properties

towards hPDLSCs both in the absence and presence of Enterococcus

faecalis LTA. However, their positive influence on the expression of osteo-

genic factors could be compromised in infected root canals. Hence, the

findings of this study emphasize the importance of a sufficient disinfection

of the root canal system prior to application of MTA materials, in order to

maintain their positive effects on the osteogenic capacity of hPDLSCs.

PD066: Tooth autotrasplantation using a 3d-printed
replica and digital workflow with CBCT: Case report

J.E. Del Rosal Bethencourt1, C. de Sada Bringas1, D. Rubio Flores2

1Master in Periodontology, Complutense University of Madrid, Madrid,

Spain, 2Complutense University of Madrid, Madrid, Spain

Background: Two systematically healthy adult patients received tooth

autotrasplantation. In the first case, a 33 years-old patient had a non-

restorable upper premolar (25), where the lower supernumerary pre-

molar was transplanted. In the second case, a 36 years-old patient

received an autotrasplantation of the third upper molar (28) to the

position of the second lower molar (37) due to its hopeless prognosis

because of restorative and endodontic reasons.

Description of the procedure: The patients received oral hygiene

instructions and periodontal treatment. CBCT of the patients were per-

formed. In the planification software, the dimensions of the donor tooth

were obtained and compared with the measurements of the recipient

site. A replica of the donor tooth was designed and printed with the aim

to achieve an ideal fit in the receptor socket and to reduce extra-oral

time. In the 2nd case, the donor tooth exceeded the dimensions of the

recipient site, so a surgical guide was printed to lead the drilling.

Afterwards, the damaged teeth were extracted in both cases and in

the 2nd case the guided drilling was performed. The printed-replica

was used to corroborate the ideal fit and the final position of the

donor tooth. Then, the donor tooth was extracted and repositioned in

the recipient site, verifying its ideal position clinically and radiographi-

cally. Finally, flexible-splinting and suture promoted the primary inten-

tion healing and total recovery of the periodontal ligament.

Outcomes: During the follow-up (24 and 18 months), both teeth had

normal function and mobility without discomfort or pain. Further-

more, none of the teeth had a PD >4 mm and CAL >5 mm. According

to the radiographical evaluation, the periodontal ligament was normal

and there were no signs of root resorption or periapical lesion.

Conclusions: This technique allows to reduce extraoral and surgical

time, minimizing intra- and post-surgery complications, promoting

healing of the periodontal ligament.

PD067: CBCT Assessment of combined endodontic and
GTR re-treatment after failed apicoectomy - case series

D. Kaner1, A. Friedmann1, S. Verch2

1Periodontology, Witten/Herdecke University, Witten, Germany, 2Private

Practice for Endodontics, Berlin, Germany

Background: The prognosis of teeth with persistent periapical patho-

sis after apicoectomy is usually considered as hopeless, and most of

these teeth are extracted. The objective of this case series was to

evaluate clinical and radiographic bone healing one year after com-

bined endodontic/guided tissue regeneration (GTR) re-treatment of

severely compromised teeth after failed apicoectomy.

Description of the procedure: Teeth with persistent periapical pathosis

after apicoectomy were first subjected to non-surgical endodontic re-

treatment. Retrograde fillings were removed and replaced with a mineral

trioxide aggregate plug condensed against a collagen matrix. Then, end-

odontic surgery with periapical curettage and apicoectomy combined

with GTR was carried out. While no bone graft materials were used, the

periapical coagulum was stabilized using a gelatine sponge. Bone defects

were covered with a cross-linked collagen membrane. Limited-field
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cone-beam computed tomography scans (CBCT, 4 � 4cm, voxel size

0.125 mm) taken before and 1 year after surgery were analysed using

the R/A/C indices (Resection plane, Apical area, Cortical plate).

Presence/absence of pain and fistulas were recorded. Statistical analysis

was carried out using non-parametric statistical tests.

Outcomes: 22 teeth in 14 patients were maintained for one year. One

tooth was extracted (vertical fracture). All clinical parameters improved

significantly (p < 0.05): Prior to treatment, five patients reported pain,

whereas all patients were free of pain after one year. Four fistulas were

recorded initially, whereas no fistula was found one year after surgery.

Analysis of CBCT scans showed significant improvements of all radio-

graphic scores (p < 0.05): R and C parameters showed full healing in 58%

and 48% of teeth, whereas C was judged as fully healed in 38% of teeth.

Conclusions: The combination of endodontic re-treatment and GTR

surgery markedly improved clinical parameters and radiographic bone

healing, and may be considered for maintaining severely compromised

teeth after failed previous apicoectomy.

PD204: Oral manifestations in patients with COVID-
19 disease

Y. Chumakova1, A. Pieicha1, V. Chernets1

1International Humanitarian University, Dentistry Department of the

Odessa Medical Institute, Odessa, Ukraine

The aim is to determine oral manifestations in patients with

COVID-19 disease and in the postcovid period.

Methods: A special survey (questionnaire) was made in 424 people who

had COVID-19 confirmed by RT-PCR, ELISA for specific IgM and IgG anti-

bodies and Chest CT scan (168 people). 123 people had complaints and

clinical symptoms in the oral cavity 2-6 months after the illness and they

came to the University dental clinic. Laboratory tests have been performed

(clinical blood test, blood immunogram, virus and fungal identification).

Results: Survey results showed that 16,0% participants had asymptom-

atic COVID-19, 23,6% - mild and 48,1% moderate disease. 12,3% with

severe COVID-19 were treated in a hospital with oxygen support.

In the first 2 weeks 44,3% indicated xerostomia, dysgeusia (21,7%),

muscle pain during chewing (11,3%), pain during swallowing (30,2%),

burning and painful tongue (1,9%), tongue swelling (30,2%), catharal

stomatitis (16,0%), gingival bleeding (22,6%), painful ulcers (aphthae)

(8,5%) and signs of candidiasis – white plaque in the tongue (12,3%).

After illness (3-6 months), patients indicated dry mouth (12,3%), pro-

gressing of gingivitis (20,7%) and periodontitis (11,3%).

In patients who applied to the clinic we identified such diagnoses:

desquamative glossitis – 16 cases, glossodynia (11), herpes labialis and

recurrent herpetic gingivostomatitis (27), hairy leukoplakia (1), recur-

rent aphthous stomatitis (22), aphthosis Sutton (4), necrotising ulcera-

tive gingivitis (13), oral candidiasis (14), erythema multiforme (8),

Stevens-Johnson syndrome (2), oral squamous cell papillomas on the

gingiva (4) and the lower lip (1).

According to laboratory studies, virus reactivation (HSV, VZV, EBV,

CMV, Papilloma viruces) was noted in 52 patients (42,3%),

immunodeficiency in 96 people (78,0%), immunoregulation disorders

(allergic and autoimmune reactions) in 24 people (19,5%).

Conclusions: Lack of oral hygiene, hyposalivation, vascular compro-

mise, stress, immunodeficiency and reactivation of persistent viral and

fungal infections in patients with COVID-19 disease are risk factors

for progression of periodontal and oral mucosal diseases.

POSTER DISCUSSION|EVALUATION OF STRATEGIES
TO IMPROVE THE RESULTS OF STEP 2 OF
PERIODONTAL THERAPY

PD068: Evaulation of the anti-inflammatory effect of
the new nanocarrier dPGS-PCL in oral epithelial cells
and tissues

M. Witt1, M. Ferrero2, C. Maryam2, C. Yapto3, R. Haag2, K. Danker3,

H. Dommisch1

1Department of Periodontology, Oral Medicine and Oral Surgery, Charité

- Universitätsmedizin Berlin, coporate member of the Freie Universität

Berlin, Humboldt Universität zu Berlin, and Berlin Institut of Health,

Berlin, Germany, 2Institute for Chemistry and Biochemistry, Freie

Universität Berlin, Berlin, Germany, 3Institute for Biochemistry, Charité -

Universitätsmedizin Berlin, Coporate member of the Freie Universität

Berlin, Humboldt Universität zu Berlin, and Berlin Institut of Health,

Berlin, Germany

Background & Aim: Periodontitis is a complex multifactorial inflamma-

tory disease, which may not only be mechanically treated but also by

reducing the inflammatory response. Systemic anti-inflammatory drugs

may be conceivable but exhibit a wide range of unintentional side

effects. In contrast, topical drugs often show low bioavailability. The

newly developed dendritic polyglycerol sulfate-polycaprolactone (dPGS-

PCL) nanocarrier (NC) is biodegradable and anti-inflammatory, and it

represents a promising target for topical drug administration. The aim of

this study was to investigate biosafety, penetration, and the anti-

inflammatory potential of dPGS-PCL in oral mucosal cells and tissues.

Methods: Rhodamin-B-coupled dPGS-PCL was tested for adherence

and penetration in both human immortalized epithelial cells (OKG4) and

masticatory porcine mucosa over time. Cellular uptake (static and

dynamic) of the rhodamin-B coupled dPGS-PCL was monitored using

confocal laser scanning microscopy (CLSM). The anti-inflammatory

effect of dPGS-PCL was investigated by determining transcript and

protein levels of pro-inflammatory cytokines using quantitative RT-PCR

and ELISA, respectively. Three-dimensional mucosal equivalents gener-

ated from human fibroblasts and keratinocytes were exposed to the

NC to further characterize the anti-inflammatory effects in a tissue-like

environment. Potential cytotoxicity was determined via MTT assay.

Results: DPGS-PCL rapidly adhered to human epithelial cells and pen-

etrated the uppermost layers of the porcine mucosa in less than

1 minute. No cytotoxic effects were provoked by the NC. DGPS-PCL

significantly decreased the level of the pro-inflammatory cytokine
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interleukin 8 (IL-8), both at transcript and protein levels in epithelial

cell monolayers as well as in 3D mucosal equivalent tissues.

Conclusions: DPGS-PCL is a highly biocompatible NC with rapid

adherence and penetration properties, and it exhibits auto-anti-

inflammatory action. The NC-technology may overcome the problem

of bioavailability of topically applied drugs to oral mucosa, and thus,

opens innovations for new avenues in the treatment of oral inflamma-

tory diseases.

PD069: Anti-inflammatory effects of a
dexamethasone-loaded CMS nanocarrier in oral
epithelial cells and tissues

C. Yapto1, K. Rajes2, M. Witt3, K. Stolte3, R. Haag2, H. Dommisch3,

K. Danker1

1Institute for Biochemistry, Charité - Universitätsmedizin Berlin, coporate

member of the Freie Universität Berlin, Humboldt Universität zu Berlin, and

Berlin Institut of Health, Berlin, Germany, 2Institute for Chemistry and

Biochemistry, Freie Universität Berlin, Berlin, Germany, 3Department of

Periodontology, Oral Medicine and Oral Surgery, Charité - Universitätsmedizin

Berlin, coporate member of the Freie Universität Berlin, Humboldt Universität

zu Berlin, and Berlin Institut of Health, Berlin, Germany

Background & Aim: Oral inflammatory diseases, such as periodontitis,

are characterized by a dysbiotic microbial environment and an excessive

inflammatory response. To date, there no sufficient therapeutic

approach that addresses the inflammatory reaction. While systemic

anti-inflammatory drugs exhibit side effects, topically administered drugs

mostly show a lack of bioavailability. The nanocarrier (NC) technology is

an innovative approach for efficient topical drug delivery at the oral

mucosa. In our previous studies, an ester-based CMS-NC (10-E-15-350)

has been characterized, and it showed great potential as an innovative

drug delivery system in the oral mucosa. As CMS-NC delivered dexa-

methasone (Dx) more efficiently than the conventional cream formula-

tion, this study aimed to investigate the anti-inflammatory effect of the

Dx-loaded CMS-NC. Catechol functionalization of CMS-NC was tested

for mucosal adhesion on moist gingival surfaces.

Methods: The anti-inflammatory effect of the Dx-CMS-NC was tested

in epithelial cell and 3D-tissue models stimulated with tumour necrosis

factor-alpha (TNF-alpha). Interleukin-6 (IL-6) and IL8 was determined

by the ELISA technology. Adhesion of the dye-loaded CMS-NC was

monitored by confocal laser scanning microscopy (CLSM) following

dynamic application by repeated rinsing (1x, 5x, 10x).

Results: Dx-CMS-NC efficiently reduced the expression of IL-6 and

IL-8 in both epithelial cell monolayers as well as 3D tissue models

upon TNF-alpha stimulation when compared to controls and to the

Dx-containing cream. Both CMS nanocarriers, with or without cate-

chol functionalization, adhered to the cell monolayer after rinsing 5x.

The catechol-functionalized CMS-NC exhibited stronger fluorescence

signals when compared to non-functionalized NCs.

Conclusions: Dx-CMS-NC showed a great anti-inflammatory potential

in oral epithelial cells and tissue when compared to a conventional

Dx-cream. Functionalization improved adhesion of CMS-NC at the

moist mucosal surface, and thus, may lead to increased bioavailability

and therapeutic effect of topically administered drugs.

PD070: Impact of smoking on gingival crevicular fluid
and salivary periostin levels in stage II-III periodontitis
patients following non-surgical periodontal therapy

A. Maged1, A. Ali1, O. Shaker2, E. Ahmed1,3

1Faculty of Dentistry, Oral Medicine and Periodontology, Cairo University,

Giza, Egypt, 2Faculty of Medicine, Medical Biochemistry and Molecular

Biology, Cairo University, Giza, Egypt, 3Faculty of Dentistry, Oral Medicine

and Periodontology, The British University in Egypt, Cairo, Egypt

Background & Aim: Smoking has negative impact on periodontal disease

progression; Periostin is a protein present in periodontal ligament and peri-

osteum that maintain connective tissue integrity in health and disease. The

aim of this study was to determine the effect of non-surgical periodontal

therapy (NSPT) on GCF and salivary periostin levels in non-smokers versus

smoker patients diagnosed as having stage II-III periodontitis.

Methods: Sixty subjects participated and divided into 20 periodontally

healthy participants (Group I) and 40 periodontitis patients (stage II-III)

that were allocated to either nonsmokers (group II) or smokers (Group

III). Group II and III received NSPT (supragingival scaling and subgingival

debridement). Clinical parameters (PI, GI, PD, CAL) were recorded and

periostin GCF and salivary samples were collected for all participants at

baseline and 3 months after for group II and III patients.

Results: At baseline, mean ± SD values for GCF periostin levels in

groups II and III were 106.2 (±4.72) & 66.23 (±5.56) respectively. Non-

surgical therapy resulted in significant increase in mean ± SD values for

GCF periostin level in groups II 150.7 (±26.1) and III 125.0 (±42.4) being

more significant in non-smokers than smokers. While at baseline, mean

± SD values for salivary periostin levels in groups II and III were 171.3

(±7.1) & 196.6 (±10.9) respectively, there was a significant reduction in

salivary periostin level mean ± SD values for in both groups II 133.5

(±11.9) and III 129.6 (±12.9), with more significant reduction in non-

smokers compared to smoker periodontitis patients.

Conclusions: In smoker periodontitis patients, periostin could act as a

potential biomarker not only for periodontal disease progression

activity, but also could be targeted for faster tissue repair and better

clinical outcomes.

PD071: A thermosensitive gel with an active
hyaluronic acid ingredient that contains an octenidine
preservation system as an adjunct to scaling and root
planing. A randomized prospective clinical study

R. Kolerman1, A. Kahn2, H. Ziv-On3, A. Sculean4, N. Gadoth5,

A. Hirsch6

1Department of Periodontology and Dental Implantology, Maurice and

Gabriela Goldschleger School of Dental Medicine, Tel Aviv University,
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Senior Lecturer, Herzlyia, Israel, 2Department of Oral and Maxillofacial

Surgery, Maurice and Gabriela Goldschleger School of Dental Medicine,

Tel Aviv University, Tel Aviv, Israel, 3Private Clinic, Bnei Brak, Israel,
4Chair, Department of Periodontology, University of Bern, Bern,

Switzerland, 5Department of Neurology, Maynei-Hayeshua Medical

Center Bnei Brak, and the Sackler Faculty of Medicine, Tel Aviv

University, Bnei Brak, Israel, 6Periodontist, Private Clinic, Tel Aviv, Israel

Background & Aim: To evaluate the adjunctive effect of a

thermosensitive gel formulation that contains 0.8% oligo hyaluronic

acid (HA) combined with a preservation system of octenidine HCl

0.625% and phenoxyethanol to scaling and root planing (SRP) as com-

pared with SRP alone in the treatment of residual pockets of patients

with stage 3 periodontitis.

Methods: Thirty-four patients (21 males and 13 females) aged

29–78 years (51.3 ± 13.1) with stage 3 periodontitis were recruited to

participate in the present split-mouth study. None of the patients have

been previously treated for periodontitis. Plaque index (PI), probing

depth (PD), clinical attachment level (CAL) and bleeding on probing

(BOP) were evaluated at baseline and at 3- and 6-months posttreatment.

Full-mouth SRP was performed in all residual pockets ≥5 mm was per-

formed. The gel was applied sub gingivally in the test sites immediately

after SRP (baseline) and 1 month later. The paired t-test for two means

was applied to test the statistical significance of the change from base-

line within each arm and determine the difference between groups. The

level of significance was set at 0.05 for all tests.

Results: Mean PD reductions between baseline and 3, 6 months were

1.98 mm and 2.79 mm for the test and 1.22 mm and 1.50 mm for the

control group, respectively. Comparisons between the test and con-

trol groups revealed that SRP + gel yielded statistically significantly

higher PD reductions compared to SRP alone (p < 0.0001). The test

group presented statistically significantly higher CAL gains and BOP

reductions than the control group (P < 0.0001).

Conclusions: In residual pockets of stage 3 periodontitis patients

enrolled in maintenance, the local application of a thermosensitive gel

with an active HA ingredient and a preservation system of octenidine

HCl 0.625% in conjunction with SRP may additionally improve the

clinical outcomes obtained with SRP alone.

PD072: The role of periodontal endoscope in the
subgingival instrumentation training. A pilot study on
dental hygiene students

J. Bennasciutti1, L. Valeriani1, L. Lo Bianco1, M.R. Gatto1, M. Montevecchi1

1School of Dentistry - Department of Biomedical and Neuromotor

Sciences, University of Bologna, Bologna, Italy

Background & Aim: Non-surgical periodontal treatment focuses on the

removal of bacterial plaque using manual/mechanical instrumentation.

Anatomic limitations associated with the access to subgingival areas

could reduce the effectiveness of a thorough instrumentation. The

opportunity of endoscopic self-assessment can improve the

instrumentation ability of the clinician. The aim of this pilot study was

to evaluate if self-assessment by periodontal endoscope could improve

quality of non-surgical instrumentation in dental hygiene students.

Methods: Four dental hygiene students were randomly assigned to

the Study or Control Group. Each group included a trained operator,

attending the third year of course, and an untrained operator, attend-

ing the second year. Participants worked with a predefined ultrasonic

tip. Teeth #41 and #47 with standardized root deposits were treated

on a typodonts with compromised periodontal anatomy. After the ini-

tial instrumentation (T0), the Study Group underwent a self-

assessment of the root surfaces with dental endoscope (DV2, Den-

talView®). A second instrumentation T1 was then performed. Quanti-

tative analysis of residual deposits after T0 and T1 was carried out for

all teeth surfaces by using a dedicated software (ImageJ®). The effect

of group, instrumentation, operator, tooth and surface was evaluated

by means of multilevel analysis, using a mixed effects model.

Results: A decrease in percentage of residual deposits between T0 and

T1 was observed in both operators of Study Group. The only significant

effect in multilevel analysis was the tooth #41 presenting a stronger

decrease than #47 (p = 0.01). Self-assessment also led to a significant

increase of effectiveness in instrumentation of apical areas (p = 0.04).

Group
Mean
Δ #41

Mean
Δ #47

Maximum
reached depth
at T1 #41
(mean) (mm)

Maximum
reached depth
at T1 #47
(mean) (mm)

Study �10.75% �6.40% 6.65 6.36

Control +9.40% +4.71% 3.18 6.19

Conclusions: Self-assessment by means of dental endoscope can

improve students' performance in sub-gingival instrumentation. Larger

sample is needed to confirm these preliminary results.

PD073: The effect of non-surgical periodontal treatment
on serum and gingival crevicular fluid periostin levels

A. Sari1, A. Kantarci2, F. Kacmaz3, O. Ozcan4

1Department of Periodontology, Hatay Mustafa Kemal University, Hatay,

Turkey, 2Department of Periodontology, Forsyth Institute, Cambridge,

United States, 3Department of Molecular Biochemistry and Genetics,

Hatay Mustafa Kemal University, Hatay, Turkey, 4Department of

Biochemistry, Hatay Mustafa Kemal University, Hatay, Turkey

Background & Aim: The aim of this study was to investigate the

effect of non-surgical periodontal treatment on the periostin levels in

serum and gingival crevicular fluid (GCF) in patients with periodontitis.

Methods: There were two study groups consisting of individuals who

had periodontitis and those who were healthy, with 24 individuals in

each group. Periostin levels were assessed at baseline, at the 24th

hour, 48th hour, 14th day, 1st month, 3rd month after non-surgical

periodontal treatment in serum and GCF samples. In parallel, interleu-

kin 1 beta (IL-1b) and fibroblast growth factor (FGF) levels were
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measured. Mann Whitney U test, Freidman and Dunn multiple com-

parison tests were performed to compare variables.

Results: GCF periostin levels in patients with periodontitis were signifi-

cantly higher than healthy patients at baseline (p = 0.001). Periostin in

the GCF gradually and significantly increased and reached peak levels at

14th day after treatment (p = 0.001) after which there was a gradual

decrease at the first and third months (p = 0.007, p = 0.001, respec-

tively) with no difference between the baseline and the third month

(p ≥ 0.05). Serum periostin levels did not show any variation due to peri-

odontal treatment (p ≥ 0.05). Patients with periodontitis had significantly

higher levels of IL-1b (ng/ml) in serum and GCF compared to healthy

individuals (p = 0.020, p = 0.001, respectively). After the periodontal

treatment, IL-1b serum levels decreased from baseline to the first and

third months (p = 0.036 and p = 0.025, respectively) while GCF IL-1b

(pg) levels decreased after 14 days after treatment (p = 0.001). GCF

levels of FGF showed a significant increased after periodontal treatment

compared to the baseline in patients with periodontitis (p = 0.001).

Conclusions: Periostin levels were increased in the GCF of patients

with periodontitis in parallel with a local increase in IL-1b. The study

findings suggested that periostin is involved in local tissue inflamma-

tory process and healing mechanism during periodontal disease inde-

pendent of its serum content.

PD074: Minimally invasive non-surgical therapy
(MINST) in patients with advanced periodontitis: A
6-month results of a split-mouth, randomized controlled
clinical trial. Part 2: Volumetric tissue changes

M. Kuralt1,2, A. Cmok Kučič3, A. Fidler1,4, R. Gašperšič5,6

1Department of Restorative Dentistry and Endodontics, University

Medical Centre Ljubljana, Ljubljana, Slovenia, 2Faculty of Medicine,

University of Ljubljana, Ljubljana, Slovenia, 3Public Health Centre Celje, Celje,

Slovenia, 4Faculty of Medicine, Department of Endodontics and Operative

Dentistry, University of Ljubljana, Ljubljana, Slovenia, 5Department of Oral

Medicine and Periodontology, University Medical Centre Ljubljana, Ljubljana,

Slovenia, 6Faculty of Medicine, Department of Oral Medicine and

Periodontology, University of Ljubljana, Ljubljana, Slovenia

Background & Aim: Minimally invasive non-surgical periodontal ther-

apy (MINST) appears to facilitate access to deep periodontal pockets

and furcations in advanced periodontitis patients. Nevertheless, treat-

ment of advanced periodontitis commonly results in aesthetically

unpleasant tissue recessions. Therefore, the present study aimed to

compare volumetric tissue changes in advanced periodontitis treated

with MINST and conventional treatment over a 6-month follow-up.

Methods: Nineteen (n = 19) untreated patients with stage III/IV, grade

B/C periodontitis were randomly allocated in two treatment groups

according to a split-mouth design. In the test group, the periodontal

pockets were treated by MINST, while in the control group, treatment

consisted of conventional subgingival mechanical debridement. Digital

models of the patient's upper dental arch from baseline (T0), 1-week

(T1), 1-month (T2), 3-months (T3), and 6-months (T4) follow-up

examinations were obtained with intraoral scanning. Digital models

were superimposed for volumetric evaluation of soft tissue changes.

The change was evaluated with mean distance (MD) in a 3-mm wide

gingival margin at six standard regions per tooth.

Results: At 6-months, on successfully healed sites with baseline PPD

≥5 mm and positive BOP, a mean MD (SD) was �0.47 mm (0.26)

(MINST) and �0.46 mm (0.26) (control). The non-healed sites demon-

strated a mean MD (and SD) of �0.49 mm (0.33) (MINST) and

�0.33 mm (0.28) (control). The healed gingivitis sites with baseline

PPD ≤4 mm and positive BOP demonstrated a mean MD (and SD) of

�0.26 mm (0.20) (MINST) and �0.26 mm (0.21) (control). The sites

that stayed healthy demonstrated a mean MD (and SD) of �0.16 mm

(0.16) (MINST) and �0.12 mm (0.15) (control). None of the compari-

sons between the groups revealed statistically significant differences.

Conclusions: For treatment of advanced periodontitis, MINST and

conventional subgingival mechanical debridement yields similar volu-

metric tissue changes over 6-months.

PD075: Comparative evaluation of microbial shift in
non-surgical periodontal treatment in patients with
stage II-IV chronic periodontitis

V. Atrushkevich1, E. Slazhneva1, L. Orekhova2, E. Loboda2

1Periodontology, A.I. Yevdokimov Moscow State Universiry of Medicine

and Dentisry, Moscow, Russian Federation, 2Operative Dentistry and

Periodontology, Pavlov First Saint Petersburg State Medical University,

Saint Petersburg, Russian Federation

Background & Aim: The heterogeneity of the research data dictates

the need for study of microbiological changes before and after peri-

odontal therapy. The aim of the study was to evaluate the clinical effi-

cacy and change in the structure of the subgingival microbiome after

the subgingival biofilm removal in the nonsurgical periodontal treat-

ment (NPT) using hand instuments (HI), Vector Paro system (Vector)

and a combination of HI with Vector Paro system (HI + Vector).

Methods: One hundred and nine patients with II-IV grade CP were ran-

domized into HI, Vector and HI + Vector treatment group with

quadrant-wise debridement design. Clinical examinations were per-

formed including Plaque Index, Bleeding On Probing, Pocket Depth and

Clinical Attachment Loss. Total percentage of «red complex» pathogens

(P. gingivalis, T. forsythia, T. denticola) in total bacterial load was calcu-

lated based on the results of real-time PCR. Clinical and microbiological

parameters were assessed at baseline, on day 10 and at 6 weeks after

treatment. Subgingival biofilm was collected with paper point. Data

were statistically analysed using ANOVA with post- hoc analysis.

Results: Clinical parameters significantly improved after the treatment

in all groups. BOP on day 10 after the treatment was significantly

lower in HI + Vector group compared to HI group (р = 0.017). Micro-

biological evaluation showed a decrease in total percentage of «red

complex» in 10 days and 6 weeks after treatment in HI group

(p < 0.001) and HI + Vector group (р = 0.012). There were no statisti-

cally significant differences between the groups.
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Conclusions: The inclusion of the Vector Paro system in the NPT II-IV

grade CP led to a faster reduction of inflammation. The use of hand

instruments and their combination with the Vector Paro system led to

more significant shifts in the subgingival microbiome. Evaluation of

the shift in the microbial community contributes to understanding the

mechanisms of dynamic changes in the microbial profile of the sub-

gingival biofilm.

PD076: Changes in subgingival microbiome after
step-2 periodontal therapy with adjunctive systemic
use of 3- or 7-day amoxicillin-metronidazole in
patients with stage III-IV grade-C periodontitis

R. Cosgarea1, J. Weber2, K. Jepsen2, O. Krut3, B. Blissenbach3,

I. Batori-Andronescu4, A. Sculean5, S. Eick5, A. Hörauf6, I. Bekeredjian-

Ding3, S. Jepsen1

1Bonn, Clinic of Periodontology, Operative and Preventive Dentistry,

Bonn, Germany, 2University of Bonn, Bonn, Germany, 3Paul-Ehrlich

Institute, Langen, Germany, 4Cosmedica Private Practice, Cluj-Napoca,

Romania, 5Dental School of Bern, Bern, Switzerland, 6Institute of Medical

Microbiology, Immunology and Parasitology University Hospital Bonn,

Bonn, Germany

Background & Aim: To evaluate the changes in the subgingival micro-

biome at 3, 6 and 12 months following step 2 periodontal therapy

with the adjunctive use of amoxicillin (AMX) and metronidazole (MET)

administered for 3 vs. 7 days in patients with stage III to IV grade C

periodontitis.

Methods: Fifty systemically healthy patients (32.7 ± 4.3 years old,

31 female, 11 smokers) suffering from stage III-IV grade C periodonti-

tis were randomly treated either with subgingival instrumentation

(SI) and systemic AMX + MET (500 mg, 3 t.i.d.) for 3 days (test group)

or SI + AMX + MET (500 mg, 3 t.i.d.) for 7 days (control group). Prior

to and at 3-, 6- and 12 months after treatment, subgingival microbial

samples were collected? and microbiome analysis was performed after

DNA extraction using 16S metagenomic gene sequencing technique.

Results: Both groups showed significant changes in the subgingival

microbiome composition at all follow-ups compared to baseline

(higher a-diversity, p < 0.05). However, no statistically significant dif-

ferences neither for a-diversity (Shannon, Evenness, faith-PD Indices)

nor for b-diversity (Unifrac-, Jaccard-distances) could be found

between the two groups at any timepoint (p > 0.05). Similar outcomes

were observed for smoking patients (<10 cigarettes/day) in the two

groups. Females in the test group showed a richer microbiome (Faith-

PD Index) at 12 months compared to females in the control group

(p < 0.05), whereas in males both treatments led to comparable micro-

biome changes.

Conclusions: Within its limitations, the present study showed that

both 3- and 7- days systemic administration of AMX + MET led to sig-

nificant changes in the subgingival microbiome within the 12 months

observation period. No statistically significant differences between the

microbiome composition of the two treatment groups could be found.

PD077: The moment of physical exercise prescription
as an adjunct to periodontitis treatment – A
randomized clinical trial

J.P. Steffens1, R.M. Ferro1, H.M. Valenga1, N.A. Gomes1,

G.G. Guarenghi1, Periodontia Básica e Aplicada - UFPR
1Universidade Federal do Parana, Department of Stomatology, Curitiba, Brazil

Background & Aim: Several medical guidelines include common risk fac-

tors management for the prevention and treatment of noncommunicable

diseases. However, the evidence for recommending physical exercise as

an adjunct to periodontitis treatment is consistent, albeit low. The objec-

tive of this study was to evaluate the best moment for recommending

physical exercise as an adjunctive to nonsurgical periodontal treatment.

Methods: Seventeen patients were randomly allocated to 2 groups, with

3 time points (baseline - T0, T1 and T2) with 45-day intervals. Group

1 (G1; n= 9) received subgingival instrumentation (SI) at T0; re-evaluation

and instruction for beginning physical exercise at T1; and re-evaluation at

T2. Group 2 (G2; n = 8) began exercises at T0; were re-evaluated and

received SI at T1; and were re-evaluated at T2. Clinical parameters

included Probing Depth (PD), Attachment Loss (AL), Bleeding on Probing

(BoP) and Plaque Index (PI). Handgrip strength (HGS) was also recorded

using dynamometer. Exercises were performed as instructed by the

Seven app for cell phones, for 7 minutes, 3 times a week.

Results: For G1, beginning exercises at T1 significantly decreased mean

PD and BoP and IP percentages at T2. Only at T2 there were statisti-

cally significant differences at the reduction of percentage of PD

≥5 mm sites (p < 0.05). For G2, exercise without SI significantly

reduced AL (p < 0.01) and the percentage of sites with BoP and PI

(p < 0.001 and p = 0.003, respectively). No intergroups differences

were observed. A significant association was observed for the percent-

age of BoP sites at T0 and the variation of HGS (r2 = 0.28; p = 0.03).

Conclusions: We concluded that physical exercise is a promising

adjunct to the treatment of periodontitis, independently of the

moment of prescription.

PD078: Periodontal instrumentation technique –
Clinical outcomes and financial aspects

M.Paterson1,W. Johnston1, K. Piela2, A. Sherriff3, A. Simpson1, S. Culshaw1

1School of Medicine, Dentistry and Nursing College of Medical, Veterinary and

Life Sciences, University of Glasgow, Glasgow, United Kingdom, 2Medical

University of Lodz, Division of Dentistry, Poland, Poland, 3Community Oral

Health, Glasgow Dental School, School of Medicine, College of Medical,

Veterinary and Life Sciences, University of Glasgow, Glasgow, United Kingdom

Background & Aim: This study sought to investigate clinical outcomes

comparing non-surgical treatment for periodontal disease using exclu-

sively hand instruments, exclusively ultrasonic instruments or a combi-

nation approach. Differences in time efficiency and cost of equipment

use with each treatment method were evaluated.
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Methods: Fifty-five patients with periodontitis were treated across

two studies (a randomized controlled trial and a cohort study) with

non-surgical periodontal therapy using either exclusively hand instru-

ments (HI), exclusively ultrasonic instruments (UI) or a combination

approach (CI). All patients were re-evaluated 90 days after treatment.

Clinical parameters, time taken, and other financial implications of dif-

ferent approaches to non-surgical periodontal therapy were explored

via statistical analyses and a retrospective descriptive analysis.

Results: Non-surgical periodontal treatment was equally clinically effective

across all groups at Day 90 follow up. Inter-group comparisons showed

no statistically significant differences in treatment outcome between the

groups. Ultrasonic instrumentation required less time to complete treat-

ment, compared to hand instrumentation. There was a strong correlation

between disease severity and treatment time for hand instrumentation

(r = 0.76), but not for ultrasonic instrumentation. Single visit ultrasonic

instrumentation had least instrument reprocessing and maintenance costs.

Conclusions: Clinical outcomes of non-surgical treatment for general-

ized periodontal disease were comparable across exclusively hand

instrumentation, exclusively ultrasonic instrumentation, and a combi-

nation of these techniques. However, use of exclusively ultrasonic

instruments with a full mouth debridement approach appeared to be

the most efficient treatment option in these patients.

Acknowledgements: The authors would like to thank Debbie Mac-

Kenzie and Clare Brown for their valuable assistance and the Oral and

Dental Research Trust. We would also like to thank the staff of the

CSSD department of Glasgow Dental Hospital and Dentsply Sirona.

POSTER DISCUSSION|RESEARCH ON PERIODONTAL
SURGERY: REGENERATIVE AND MUCOGINGIVAL
SURGERY

PD079: Root surface area analysis of periodontal
attachment – 3D radiographic assessment of
periodontal regenerative surgical treatment outcomes

D. Palkovics1, B. Molnar1, C. Pinter2, I. Gera1, P. Windisch1

1Department of Periodontology, Semmelweis University, Budapest,

Hungary, 2Empresa de Base Tecnol�ogica Internacional de Canarias,

S.L. (EBATINCA), Las Palmas de Gran Canaria, Spain

Background & Aim: To assess periodontal wound healing following

regenerative surgical treatment, histological analysis, direct bone mea-

surements, clinical measurements and radiographical evaluation can

be utilized. Histological analysis and direct bone measurements can-

not be applied routinely, whereas clinical- and traditional radiographic

evaluation methods utilize linear measurements to quantify periodon-

tal new attachment formation. Hence, the aim of this investigation is

to present a novel radiographic method to determine the surface area

of newly formed periodontal attachment.

Methods: Eight singular intrabony periodontal defects were selected for

regenerative treatment evaluation. Intrabony defects were treated with

the single flap approach utilizing enamel matrix derivatives. Cone-beam

computed tomography (CBCT) scans were taken at baseline and 6 months

after surgical treatment. Three-dimensional virtual models were acquired

by the segmentation of pre- and postoperative CBCT scans. On preoper-

ative 3D models, surface area of baseline periodontal attachment (RSA-A)

and defect involved root surface (RSA-D) were determined. On postoper-

ative 3D models surface area of new periodontal attachment (RSA-NA)

was determined. Subsequently, percentage of intrabony attachment gain

was determined by the ratio of RSA-NA and RSA-D.

Results: Mean RSA-A was 74.79 mm2 ± 30.19 mm2. RSA-D averaged

at 25.79 mm2 ± 13.05 mm2. RSA-NA after regenerative periodontal

surgery averaged at 22.36 mm2 ± 10.90 mm2. Percentage of

intrabony attachment gain was found to be 98%.

Conclusions: The proposed 3D radiographic method provides detailed

understanding of new periodontal attachment formation and hard tis-

sue alterations following regenerative surgical treatment of intrabony

periodontal defects. These findings may aid surgeons in clinical deci-

sion making and may help to improve existing surgical protocols.

However, to derive any more conclusions prospective clinical trials

have to be conducted in the future.

PD080: Efficacy of utilizing connective tissue graft in
treatment of intrabony defects to minimize the inter
proximal tissue collapse

O. Moghaddas1

1Department of Periodontology, Tehran Islamic Azad University, Tehran,

Islamic Republic of Iran

Background & Aim: Periodontal regeneration utilizing growth factors

and guided tissue regeneration (GTR) has shown promising results and

significantly higher clinical attachment level gains compared to open flap

debridement. However, there is limited amount of data on the efficacy

of combination use of connective tissue graft (CTG) with the aim of mini-

mizing interproximal recessions after treatment of intrabony defects.

Methods: In this single-blinded randomized clinical trial, 16 pairs of

intrabony defects in 16 patients with chronic periodontitis were ran-

domly treated with a combination of platelets derived growth factors

(PDGF) + Anorganic bovine bone (ABBM) + CTG (test 1 group), or

PDGF+ABBM (control group). The following clinical parameters were

evaluated at baseline and 6-month re-entry with the help of a stent as

reference point: probing pocket depth (PPD), clinical attachment level

(PAL-S), free gingival margin position (FGM-S), tip of the papilla to the

stent (P-S) crestal position (CREST-S), crest to defect depth and defect

depth to stent. Independent t-test was used to compare parameter

means between the two groups and paired t-test was used to compare

the parameter means in each group before and after treatment.

Results: No differences were observed in any of the parameters

except interproximal recession (in favour of test group) between base-

line and 6-month re-entry between the two groups. At 6-month inter-

val the test group showed mean PPD reduction of 2.6 ± 0.8 (p value

<0.0001), CAL gain of 2.8 ± 0.2 (p value <0.0001) and bone fill of 2.9
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± 0.5 mm (p value <0.0001). In test group the amount of proximal tis-

sue height remained more stable compared to the control group; 2.5

± 0.4 vs 3.9 ± 0.3 (P-S) respectively.

Conclusions: Based on the results of this study both treatment modali-

ties were effective in the treatment of intrabony defects and CTG had

additive advantage in minimizing soft tissue changes interproximally.

PD081: Single flap approach with or without enamel
matrix derivative in the treatment of severe
supraosseous defects

A. Simonelli1, L. Minenna1, L. Trombelli1, R. Farina1

1Research Centre for the Study of Periodontal and Peri-Implant Diseases,

University of Ferrara, Ferrara, Italy

Background & Aim: To comparatively evaluate the clinical effective-

ness of the Single Flap Approach (SFA) with and without enamel

matrix derivative (EMD) in the treatment of supraosseous defects

(SDs) associated with deep (probing depth, PD ≥6 mm) and bleeding

pockets persisting following treatment phase I–II.

Methods: Twenty patients, each contributing one SD and treated with

buccal SFA either alone (SFA group; n = 10) or in combination with

EMD (SFA + EMD group; n = 10), were retrospectively selected. Clin-

ical parameters (probing depth, PD; clinical attachment level, CAL; gin-

gival recession, REC) had been assessed at pre-surgery and 12 months

post-surgery.

Results: Complete wound closure was observed in 70% and 80% of

defects treated with SFA and SFA + EMD, respectively. In both groups,

treatments resulted in a significant PD reduction of 3.1 ± 1.0 mm

(p = 0.005). In SFA + EMD group, 100% of closed pockets was

obtained, while 90% of closed pockets was observed in SFA group. Both

treatments resulted in a significant CAL gain of 2.1 ± 0.9 mm and 1.9

± 1.7 mm in SFA and SFA + EMD group, respectively (p = 0.465). In

both groups, REC significantly increased 1.0 ± 1.1 mm in SFA group and

1.1 ± 1.1 mm in SFA + EMD group (p= 0.722).

Conclusions: Within their limits, the findings of present study suggest

that SFA may represent a valuable option for the surgical treatment of

SDs associated with deep pockets. EMD did not result in a significant

clinical benefit to the procedure.

PD082: Platelet rich fibrin (A-PRF+) and enamel
matrix derivative (EMD) on 6 months follow-up clinical
measurements in regenerative periodontal micro-
surgery on furcation sites. A case series

L. Pitzurra1, D. Vasdravellis1, M. Rosema1, S. Bizzarro1, B. Loos1

1Periodontology, Academic Centre for Dentistry Amsterdam (ACTA),

Amsterdam, Netherlands

Background: Advanced platelet rich fibrin (A-PRF+) and enamel

matrix derivative (EMD) proved to be effective in enhancing

periodontal healing. No studies compare A-PRF+ with EMD in the

surgical treatment of molar teeth with furcation II defects.

Description of the procedure: A prospective randomized controlled

trial was designed to study effects of A-PRF+, EMD or OFD for furca-

tion grade reduction in molars with grade II defect. Patients were ran-

domly allocated in one of three treatment groups: OFD with

application of A-PRF+, OFD with EMD and OFD alone. The patients

were blinded for the treatment received. A minimally invasive micro-

surgical approach was performed in all groups. Recessions (REC),

Pocket Depth (PD), Clinical Attachment Level (CAL) and Furcation

Grade (FG) were scored 6 months after the intervention. The quality

of healing of the furcation site was scored via Early Wound Healing

Index (EHI) on day 3, 1 week, 2 weeks and 6 weeks.

Outcomes: 17 patients (A-PRF + =6, EMD = 5, OFD = 6) completed

the 6 months follow-up. In the A-PRF group, the grade of the treated

furcation of three patients out of six improved at the 6 months con-

trol, while no improvements were visible in any of the patients in the

EMD group and one in the OFD group. The PPD reduction was �0.3

± 0.5 for the A-PRF+ group, 0.6 ± 1.7 for the EMD group, 2 ± 1.6 for

the OFD. The CAL gain was �0.5 ± 2 for the A-PRF+ group, 1.5 ± 2

for the EMD group and 1.8 ± 1.9 for the OFD group.Regarding the

EHI, we found a worse healing for the A-PRF+ group at each follow-

up examination compared to controls.

Conclusions: The use of A-PRF+ was associated with a higher fre-

quency of furcation grade reduction but not improvements in PPD

and CAL gain. None of the approaches can guarantee a resolution of a

furcation grade II defect at 6 months.

PD083: Pre-hydrated collagenated xenogenic bone
mix in combination with papillae tunnelling techniques
for treatment of isolated intrabony defects: 12 months
results of a randomized controlled clinical trial

T. Kobe1, M. Petelin1,2, P. Pudgar1, R. Gašperšič1,2

1Department of Oral Medicine and Periodontology, University Medical

Centre, Ljubljana, Slovenia, 2Faculty of Medicine, Department of Oral

Medicine and Periodontology, Ljubljana, Slovenia

Background & Aim: Papillae tunnelling techniques - PTT (nonincised

papillae surgical approach-NIPSA and entire papillae preservation

technique-EPPT) with the application of xenogenic bone material have

been proposed to preserve the soft tissue integrity and to enhance

regeneration of periodontium. This study aimed to evaluate pre-

hydrated collagenated xenogenic bone mix in conjunction with PPT

for regeneration of isolated periodontal intrabony defects.

Methods: Twelve patients (n = 12) with periodontitis stage III/IV and

at least one 2/3-wall isolated deep intrabony defect located to the

interdental region were selected. A surgical incision was placed either

vertically on the adjacent tooth (EPPT) or horizontally at the

mucogingival junction (NIPSA) to preserve the anatomy of interdental

papillae. A full-thickness flap was carefully raised with tunnelling

instruments, root surface thoroughly cleaned, and defect randomly
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filled with either pre-hydrated collagenated bone mix (Gel 40®,

Tecnoss, Turin, Italy) (n = 6) or pure bone graft (Gen-Os®, Tecnoss,

Turin, Italy) (n = 6). The microsurgical suturing technique was used for

wound closure.

Results: Early healing was uneventful in all but one case treated with

Gen-Os® (severe pain and swelling). Sufficient wound closure

prevented the exposition of inserted biomaterial in all cases. After

12 months, a statistically significant difference in pocket depth reduc-

tion was found between two biomaterials (Gel 40®: 3.3 ± 1.0 mm

vs. Gen-Os®: 4.8 ± 1.2 mm; p = 0.04). Marginal recession (�0.3

± 1.2 mm vs. 0.01 ± 0.9 mm; p = 0.60) and tip of the papillae reces-

sion (0.48 ± 0.62 mm vs 0.48 ± 0.85 mm; p = 1.00) were similar, while

clinical attachment gain was insignificantly different (3.7 ± 1.9 mm

vs. 4.8 ± 0.8 mm; p = 0.19) for Gel 40® and Gen-Os® group,

respectively.

Conclusions: When treating intrabony defects in conjunction with the

PPT, pre-hydrated collagenated bone mix yielded lesser pocket depth

reduction than pure xenogenic bone material after 12 months of

recovery. Both biomaterials showed significant soft tissue preserva-

tion with only minor additional marginal recession and tip of the papil-

lae recession after one year.

PD084: Efficacy of an individualized radiographic
device for the evaluation of periodontal infrabony
defects

T. Rolo1, A. Messias2, D. Santos Silva1, E. Domingues1, O. Martins1,

I. Poiares Baptista1, S. Matos1

1Faculty of Medicine, Institute of Periodontology, University of Coimbra,

Coimbra, Portugal, 2Faculty of Medicine, Institute of Implantology and

Prosthodontics, University of Coimbra, Coimbra, Portugal

Background & Aim: Periapical radiographs play an important role in

the treatment planning of periodontal infrabony defects, as they allow

an anatomical characterization of the bone lesion. Nevertheless, previ-

ous reports indicate that intraoral radiographs usually underestimate

the clinical dimensions of periodontal defects. The aim of this study is

to evaluate the accuracy of the infrabony component of periodontal

defects on digital standardized intraoral radiographs compared to its

intrasurgical measurements.

Methods: A retrospective analysis was performed using data collected

from two pragmatic randomized controlled clinical trial of parallel

group design on periodontal regeneration of infrabony defects. A total

of forty patients, each providing one defect site with an infrabony

component of at least 3 mm deep and 2 mm wide, were included.

Intrasurgical depth of the periodontal infrabony defect was compared

by a blind examiner, who assessed baseline marginal radiographic

bone levels on digital standardized intraoral radiographs, obtained

using an acrylic customized x-ray positioning stent.

Results: At baseline, mean intra-operative infrabony depth was 6.1

± 1.9 mm, while mean radiographic infrabony measurement was 4.4

± 1.9 mm. Comparison revealed a statistically significant mean

difference of 1.7 ± 1.3 mm (95% CI: 1.22–2.07) between baseline

measurements. Linear regression considering gender, age, number of

defect walls and tooth position could not identify any of these as sta-

tistically significant predictors of the discrepancy between radio-

graphic and intra-operative measurements.

Conclusions: The individualized radiographic device optimized the

geometric alignment of the radiographic components and improved

the assessment of marginal bone level. However, a radiographic

underestimation of baseline intrasurgical measurements of infrabony

periodontal defects was identified within a clinical significant treshold.

The limitations of radiographic linear measurement techniques are still

relevant and project the need to implement new techniques for volu-

metric and three-dimensional measurements.

PD085: Retrospective clinical study of the mucosa
repair process after use of a collagen matrix exposed
to the oral environment

M. Escobar1, M. Cad�o1, A. Cabral1, G. Schuldt1, M. Bianchini1,

B. Henriques2

1Implantology, Universidade Federal de Santa Catarina, Florianopolis,

Brazil, 2Engineering, Universidade Federal de Santa Catarina,

Florianopolis, Brazil

Background & Aim: The present study aimed to clinically evaluate the

process of mucosal healing when using a collagen type I matrix com-

posed (double-time, criteria, São Paulo, Brazil) collagen exposed to the

oral environment.

Methods: 74 patients were selected. Data were obtained from the

patients' medical records together with photos of the procedures.

Through the PES tool (Pink Aesthetic Score), the mucosa around the

single implant prostheses was evaluated in places where a collagen

membrane exposed to the oral environment was used.

Results: In total 103 implants were installed, based on the immediate

implant surgical techniques adopted, being 68 (66.00%) in the poste-

rior region, 35 (34%) in the anterior region. In 100% of the cases, a

collagen membrane (double-time, Criteria, São Paulo, Brazil) was used

over the region in a double layer and stabilized with sutures. In 97.3%

of cases (n = 72), there was a formation of keratinized mucosa in the

exposed region of the collagen matrix, while in 2.7% (n = 2) there was

a partial formation of keratinized mucosa, together with alveolar

mucosa. It was found that in 81.1% (n = 60) there was complete

healing without modification of morphology, while 18.9% (n = 14)

had local scars. About 95.9% had no postoperative complications. The

mean of the PES method scores obtained for the mesial papilla was

1.20 (±0.744), tissue colour 1.59 (±0.575), alveolar process deficiency

1.00 (±0.724), tissue level 1, 21 (±0.728), distal papilla 1.14 (±0.767),

mesial papilla 1.17 (±0.791), soft tissue texture 1.44 (±0.662).

Conclusions: This study suggests that in regions where the collagen

matrix is exposed in the oral environment, there was a keratinized

mucosa formation, with a low rate of postoperative complications and

with satisfactory aesthetic results.
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PD086: Healing of recession type-defects using a
human recombinant amelogenin

T. Chackartchi1, D. Bosshardt2, J.-C. Imber3, K. Nagy4, A. Sculean3

1Department of Periodontology, Hadassah Medical Center Faculty of

Dental Medicine, Hebrew University of Jerusalem, Jerusalem, Israel,
2Robert K. Schenk Laboratory of Oral Histology, Dental Research Center,

School of Dental Medicine, University of Bern, Bern, Switzerland,
3Department of Periodontology, School of Dental Medicine, University of

Bern, Bern, Switzerland, 4Department of Oral Surgery, University of

Szeged, Szeged, Hungary

Background & Aim: Background: A novel human recombinant

amelogenin (rAmelX) has been recently introduced for periodontal

regeneration. However, at present no histological data are available

evaluating the potential of rAmelX on periodontal wound healing/

regeneration.

Aim: To histologically evaluate the effects of rAmelX on periodontal

wound healing/regeneration in recession-type defects.

Methods: Gingival recession defects were surgically created in the

maxilla of 3 minipigs. Seventeen defects were randomly treated with

either rAmelX (Recombigain, Prudentix Ltd) that is, test, or with a pla-

cebo (control). At 3 months following reconstructive surgery, the ani-

mals were euthanized and the tissues processed for histologic

analysis.

Results: The test group yielded statistically significantly (P < .05)

greater formation of cementum with inserting collagen fibres than in

the control group (i.e., 4.33 mm ± 0.88 mm vs. 3.48 mm ± 1.13 mm),

while bone formation measured 2.45 mm ± 1.11 mm in the test group

and 2.24 mm ± 1.23 mm in the control group, respectively.

Conclusions: The present results have for the first time provided evi-

dence for periodontal regeneration following the use of rAmelX in

regenerative surgery of recession-type defects.

PD087: Dimensional influence of epithelialized tissue
graft harvested from palate on postoperative pain: A
systematic review

M. Escobar1, R. Brum1, K. Apaza1, P. Pauletto1, C.A. Magalhães

Benfatti1, A.C. Cabral Cruz1, B.A. Pacheco Castro Henriques2

1Implantology, Universidade Federal de Santa Catarina, Florianopolis,

Brazil, 2Engineering, Universidade Federal de Santa Catarina,

Florianopolis, Brazil

Background & Aim: To critically appraise available literature con-

cerning the dimensional influence of the epithelialized tissue graft

harvested from the palate in postoperative pain.

Methods: A systematic search was conducted in electronic databases

(Cochrane Library, Embase, LILACS, PubMed, Scopus, and Web of Sci-

ence) complemented with grey literature (Google Scholar, OpenGrey,

and ProQuest) up to May 6, 2021. Studies reporting the influence of

graft dimensions of palatal epithelized harvesting on postoperative

pain were considered eligible. The methodological quality assessment

was evaluated using the Joanna Briggs Institute Critical Appraisal

Checklist for randomized clinical trials and non-randomized studies

and the level of evidence according to GRADE.

Results: Four studies were considered eligible. The clinical and meth-

odological heterogeneity among studies led to narrative analysis. The

postoperative pain was evaluated from 1 to 28 postoperative days

and determined using a visual analog score in three studies, and an

indirectly performative based on the mean of analgesics intake in one

study. The methodological quality assessment categorized two studies

as high (one RCT and one non-randomized), and two as moderate

(one RCT and one non-randomized). The certainty of the evidence

was considered moderate. Burkhardt et al. evaluated the postopera-

tive pain on days 1, 2, 3, 7, 14, 21, and 28, while Tavelli et al. per-

formed the evaluations on days 1to 7, 10, and 14. Postoperative

evaluations by Zucchelli et al. and Wyrębek et al. were performed

after 7 days. In summary, three of four included studies found that

bigger grafts, evaluated by their thickness (>2 mm) or by their width

(≥14 mm) were related to more postoperative pain than smaller grafts.

Conclusions: Based on the moderate certainty level, bigger graft sizes

of palatal epithelized harvesting appear to promote more postopera-

tive pain. Understanding the postoperative pain as a response to a

graft extension may assist some clinical decisions regarding surgical

periodontal and peri-implant planning.

PD088: Stability of biomaterials used in adjunct to
coronally advanced flap: A systematic review and
network meta-analysis

S. Panda1,2, S. Khijmatgar2,3, H. Arbildo-Vega4, A. Chandra Das1,

M. Kumar1, M. Das1, L. Mancini5, M. Del Fabbro2,6

1Department of Periodontics and Oral Implantology, Siksha O

Anusandhan (Deemed to be) University, Bhubaneswar, India,
2Department of Biomedical, Surgical and Dental Sciences, University of

Milan, Milan, Italy, 3Department of Oral Biology and Genomic Studies,

Nitte (Deemed to be University) AB Shetty Memorial Institute of Dental

Sciences, Mangalore, India, 4Department of General Dentistry, Dentistry

School, Universidad San Martín de Porres, Chiclayo, Peru, 5Department of

Life, Healt and Environmental Science, University of L'Aquila, Aquila,

Italy, 6IRCCS Istituto Ortopedico Galeazzi, Milan, Italy

Background & Aim: Gingival recession has become widely prevalent

in both younger and elderly age group affecting nearly >50% of

world's population. Various regenerative therapies and techniques are

developed but little evidence on which biomaterial would have better

outcomes in long term. Network meta-analysis (NMA) is a novel

method of assessing more than two competent biomaterials, therapies

and techniques in single analysis irrespective of heterogeneity.

Although, in literature has reports of NMA on gingival recession but

long term effect is unknown. Therefore, the objective of this network

meta-analysis was to rank different biomaterials used in adjunct to
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coronally advanced flap (CAF), based on their performance in root

coverage for Miller's Class I and II gingival recessions.

Methods: Electronic database search was carried out in PUBMED,

CENTRAL, SCOPUS, and EMBASE to identify the eligible articles and

compiled into the citation manager to remove the duplicates. The pri-

mary outcome was keratinized gingival tissue width (KGW) and per-

centage of root coverage (%RC). Secondary outcomes were recession

height, recession width and pocket depth. A follow-up of more than

≥12 months was considered. The treatment effect of different bioma-

terials was estimated using predictive interval plots, inconsistency

plots, SUCRA ranking, multidimensional scale ranking and highlighting

the level of quality of evidence.

Results: CAF + Connective tissue graft (CTG), CAF + platelet concen-

trate matrix (PCM) and acellular dermal matrix (ADM) ranked at the

top positions in performance in improving KGW. The highest ranked

materials in improving percentage of root coverage in gingival reces-

sion were CAF + collagen matrix (CM) + gingival fibroblasts (GF),

CAF + ADM + platelet rich plasma (PRP) and CAF + ADM, as com-

pared to CAF alone.

Conclusions: CTG, ADM, PCM, and CM + GFs, when used in adjunct

to CAF, showed improved stability over ≥12 months of follow-up,

better percentage of root coverage, and improved keratinized gingival

width.

POSTER DISCUSSION|PERIODONTITIS AND
SYSTEMIC DISEASES - CARDIOVASCULAR AND
ENDOCRINE DISEASES

PD089: Effects of peridontal treatment on 18FDG
PET/CT scans in patients with peripheral arterial
diseases

B. Arefnia1, R. Kulnik2, A. Horina3, G. Seinost3, M. Lindner1,

G. Wimmer1

1Department of Dental Medicine and Oral Health, Medical University of

Graz, Graz, Austria, 2Department of Radiology, Division of Nuclear

Medicine, Medical University of Graz, Graz, Austria, 3Internal Medicine,

Division of Angiology, Medical University of Graz, Graz, Austria

Background & Aim: The evaluation of inflammation in teeth

supporting tissues via probing depth and bleeding on probing is of

utmost importance for clinicians in their daily periodontal therapy rou-

tine. Hence it is crucial, that these findings reflect the extent of inflam-

matory processes as accurate as it gets, since they are surrogate

parameters for a microbial induced infectious disease which is modu-

lated by susceptible hosts. 18F-Fluorodeoxyglucose Positron Emission

Tomography nuclear imaging allows to visualize tissues that have very

high glucose turnover like cancer, or inflammatory tissues. We con-

ducted a prospective interventional clinical trial to show the effect of

different periodontal therapy protocols using 18F-FDG-PET CT Scans

before and after treatment.

Methods: 90 patients with severe periodontal disease and concomi-

tant peripheral arterial disease were included in this study. 30 were

assigned to non surgical periodontal therapy, 30 to non surgical peri-

odontal therapy with systemic antibiotics and 30 patients as controls

underwent no therapy at all. Dental screening examinations included

a full dental history, intra-oral examination, full-mouth periodontal

probing and a panoramic x-ray to invite patients who met the inclu-

sion criteria for severe periodontitis. Full-mouth periodontal status

was done using a computerized periodontal probe. The nuclear imag-

ing values for Standard Uptake value (SUV max/mean) and target to

background ratio (TBR max/mean) were correlated with clinical data

(PISA score).

Results: No differences between the three groups were found at

baseline level for PISA, SUV and TBR (p > 0.395). Allthough PISA

changed significantly in both treatment groups (p < 0.001) the nuclear

imaging data did not change significantly (p > 0.134).

Conclusions: The uptake of 18FDG is higher in inflammed periodontal

tissues and therefore a suitable hint for ongoing disease. Nevertheless

we could not show, that a declining PISA score correlates with nuclear

imaging values.

PD090: Acute-phase response following full-mouth
versus quadrant non-surgical periodontal treatment in
patients affected by type 2 diabetes mellitus. A
randomized clinical trial

M. Petrini1, S. Gennai2,3, C. Marruganti2,3,4, U. Marhl2,3, M. Peric2,3,

R.M. Bruno5,6, F. Graziani2,3

1Department of Medical, Oral and Biotechnological Sciences, University

‘G. d'Annunzio’, Chieti, Italy, 2Department of Surgical, Medical and

Molecular Pathology and Critical Care Medicine, University of Pisa, Pisa,

Italy, 3Sub-Unit of Periodontology, Halitosis and Periodontal Medicine,

University Hospital of Pisa, Pisa, Italy, 4Unit of Periodontology,

Endodontology and Restorative Dentistry, Department of Medical

Biotechnologies, University of Siena, Siena, Italy, 5INSERM U 970 Team

7, Paris Cardiovascular Research Centre - PARCC, Université de Paris,

Paris, France, 6Pharmacologie, Assistance Publique-Hôpitaux de Paris,

Hôpital Européen Georges Pompidou, Paris, France

Background & Aim: To compare the level of inflammatory markers

and endothelial function 24 h (Day 1) and 90 days (Day 90) after con-

ventional quadrant-wise (Q-SRP) versus full-mouth scaling (FM-SRP)

in patients affected by type 2 diabetes mellitus (T2DM).

Methods: 40 patients affected by periodontitis and T2DM were ran-

domly allocated to receive FM-SRP or Q-SRP. Periodontal and

sociodemographic characteristics were collected at baseline and Day

90. Serum samples - comprising of high sensitivity assays of inflamma-

tion and glucose profile - vital signs and flow-mediated dilation (FMD)

parameters were collected at baseline, Day 1 and Day 90. A linear

multivariate regression model was built to evaluate the impact of the

systemic acute perturbations at Day 1 on the absolute change in gly-

cated haemoglobin (ΔHbA1c) at Day 90.
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Results: FM-SRP produced a significant increase in C-reactive Protein

(CRP) and a significant reduction in FMD at Day 1 compared to Q-

SRP (p < 0.05). At Day90 both protocols led to comparable improve-

ments in periodontal parameters. Although both protocols led to sig-

nificant reductions in HbA1c levels, the absolute change in HbA1c

from baseline to Day90 was significantly improved in the Q-SRP

(ΔHbA1c = �1.59 ± 1.20) compared to the FM-SRP group

(ΔHbA1c = �0.8 ± 0.95) (p = 0.04). The absolute difference in the

FMD best parameter from baseline to Day90 was significantly

improved in the Q-SRP (ΔFMD best = 2.39 ± 2.26) vs FM-SRP

(ΔFMD best = 0.69 ± 1.97) group (p = 0.04). The linear multivariate

regression model showed that the higher the relative CRP increase at

Day1, the lower the reduction in HbA1c levels (ΔHbA1c) at Day90

(F = 2.12; p = 0.04; adjusted R2 = 41.04%).

Conclusions: FM-SRP triggers a moderate acute-phase response at

24 h after treatment compared to Q-SRP. Such systemic acute pertur-

bations seem to offset the benefic systemic effects of periodontal

treatment in terms of HbA1c reduction and improvement in endothe-

lial function in T2DM subjects. Thus, Q-SRP should be favoured in

patients affected by T2DM.

PD091: Association of home oral hygiene habits with
blood pressure: An Italian nationwide survey

R. Del Pinto1, C. Ferri1, M.L. Muiesan2, G. Grassi3, M. Cossolo4,

L. Landi5, N.M. Sforza6, G. Paolantoni7, D. Pietropaoli1, Hy-Per Group
1Clinical Medicine, Public Health, Life & Environmental Sciences,

University of L'Aquila, L'Aquila, Italy, 2University of Brescia, Brescia, Italy,
3University of Milan - Bicocca, Milan, Italy, 4Federfarma, Rome, Italy,
5Private Practice, Rome, Italy, 6Private Practice, Bologna, Italy, 7Private

Practice, Naples, Italy

Background & Aim: Accumulating evidence suggests an association

between periodontal diseases and hypertension. However, the impact

of home oral hygiene practices on hypertension remains

uninvestigated. Thus, we aimed to assess oral health status and home

oral hygiene habits in adults ≥18 years with and without hypertension

enrolled in a cross-sectional real-world nationwide survey.

Methods: During the 2020 World Hypertension Day, consecutive vol-

unteers enrolled in 733 Italian pharmacies underwent standard blood

pressure (BP) measurement and answered questionnaires regarding

cardiovascular risk factors, oral health status, lifestyle and home oral

hygiene habits. Hypertension was defined as BP ≥140 and/or

90 mmHg or as taking antihypertensive medications. Oral health and

oral hygiene habits were explored in terms of bleeding on brushing

(BoB), toothbrushing daily frequency, and type of toothbrush (man-

ual/electric). Generalized logistic linear regression with multivariate

adjustments (sex, age, smoke, diabetes, hypercholesterolemia) was

adopted to explore any association between oral health habits and

hypertension.

Results: Among the 4506 participants, 61.5% (44.8% males, 66.1

± 37.8 years, 19.6% smokers) had hypertension. Globally, individuals

who used an electric toothbrush and who brushed their teeth at least

3 times/day were mostly young women with a globally healthy life-

style. The majority of normotensive participants (55.9%), but only

42.2% of hypertensive individuals, reported brushing ≥3 times/day. In

parallel, 32.1% of normotensives and only 17.9% of hypertensives

reported using the electric toothbrush. Brushing ≥3 versus <3 times/

day and use of the electric versus manual toothbrush were associated

with 24% and 31% lower likelihood of hypertension, respectively

(multivariate OR: 0.76; 95% CI 0.66–0.88; p < 0.001; and OR 0.69,

95% CI 0.58–0.81; p < 0.001). BoB was not associated with

hypertension.

Conclusions: Regular daily brushing and electric toothbrushing are

associated with a better BP profile in a real-world context. Future

interdisciplinary clinical trials are warranted to test these findings.

PD092: Transfer of dysbiotic oral microbiota from
obese females induces periodontitis associated with
adipocyte hypertrophy and macrophagic infiltration in
subcutaneous adipose tissue in mice

C. Thomas1, M. Minty2, P. Loubières3, V. Azalbert3, G. Fournier4,

J. Chaumont5, P. Decaunes3, F. Tercé3, R. Burcelin3, A. Briot3,

V. Blasco-Baque2, S. Laurencin-Dalicieux1

1Faculté de Chirurgie Dentaire, Université Paul Sabatier, Parodontologie,

Toulouse, France, 2Faculté de Chirurgie Dentaire, Université Paul

Sabatier, Biologie Orale, Toulouse, France, 3I2MC, Equipe Dinamix U

1297, Toulouse, France, 4Faculté de Chirurgie Dentaire, Université Paul

Sabatier, Santé Publique, Toulouse, France, 5Faculté de Chirurgie

Dentaire, Université Paul Sabatier, Toulouse, France

Background & Aim: Obese people are characterized by a dysbiotic

intestinal and oral microbiota. We have previously demonstrated an

oral microbiota signature in obese females suffering from periodonti-

tis. The aim of this study was to identify whether this dysbiotic oral

microbiota could contribute to the worsening of obesity.

Methods: We colonized daily for 5 weeks the oral cavity of female

C57Bl/6J mice with alive oral microbiota from obese or normo-

weighted women. The mice were then fed a high fat diet (HFD)/nor-

mal chow diet for 2 months. The immune response at the local, sys-

temic, subcutaneous and perigonadal adipose tissue levels was

analysed. Oral microbiota dysbiosis, morphological characteristics of

the adipose tissue and glucose tolerance were also evaluated.

Results: Colonization with an obese oral microbiota (OM) leads to an

increased number of immune cells in the periodontal tissues after

5 weeks of colonization followed by two months of HFD

(3.5/0.05 mm2 vs 1.25/0.05 mm2; p = 0.04). Mice colonized with OM

showed a significant increase in alveolar bone loss compared to those

colonized with normo-weighted oral microbiota (0.23 mm vs

0.19 mm; p = 0.0002). At the systemic level, mice colonized with OM

showed a significant increase in the number of immune blood cells

compared to mice colonized with oral microbiota from normo-

weighted individuals (8.5E02/mm3 vs 5.1E02/mm3; p < 0.01). Also,
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mice colonized with OM have significantly higher numbers of immune

cells in the subcutaneous adipose tissue (6.3E05/mm3 vs 4.2E05/mm3;

p < 0.01) and in particular pro-inflammatory macrophages (5.4E05/

mm3 vs 3.4E05/mm3; p < 0.01). Finally, a significant increase in the

size of subcutaneous tissue adipocytes was also observed in mice col-

onized with OM.

Conclusions: Our results show that obese oral dysbiosis triggers local,

systemic and tissue responses and probably contributes to aggrava-

tion of obesity. Our work opens many perspectives on the involve-

ment of oral microbiota in the inflammatory and metabolic parameters

of obesity.

PD093: Body silhouette trajectories from childhood to
adulthood and oral conditions in adulthood. The Paris
prospective study III

O. Deraz1, Y. Saade2,3, E. Chatzopoulou2,3, H. Rangé2,3,4,

P. Bouchard2,3,4, J.-P. Empana1

1Paris Cardiovascular Research Centre (PARCC), Integrative Epidemiology

of Cardiovascular Disease, Universite de Paris, INSERM U 970, Paris,

France, 2Periodontology, EFP Postgraduate Program, Universite de Paris,

Paris, France, 3Assistance Publique Hopitaux de Paris, Rothschild

Hospital, Paris, France, 4Imaging and Biotherapies, UR 2496 Laboratory

of Orofacial Pathologies, Universite de Paris, Montrouge, France

Background & Aim: An association between body mass index (BMI)

and poor oral health and masticatory capacity has been previously

shown. Body silhouette is a reliable marker for BMI and abdominal adi-

posity. Whether changes in body shape are related to oral health in large

cohorts is unknown. We aimed to examine the association between life-

course body silhouette changes and oral conditions in adulthood.

Methods: In the Paris Prospective Study III, 5430 adults recruited

from 2008 to 2012 underwent a full-mouth clinical examination. The

participants self-reported their silhouettes at ages 8, 15, 25, 35 and

45 according to the body silhouette index by Stunkard et al. Their life-

course trajectories were computed using group-based trajectory

modelling. Oral conditions including gingival inflammation; dental

plaque; masticatory units; healthy, missing, decayed, and filled teeth

at study recruitment were clustered (Journal of Dental Research, arti-

cle accepted).

Results: The study population includes 4472 participants, mean age

59, 36.6% women. Five distinct body silhouette trajectories of body

silhouettes were established: lean-stable (28.9%), lean-increased

(19.0%), moderate-stable (26.4%), lean-marked increased (18.7%) and

heavy-stable (7.0%). Three clusters of oral conditions were identified:

optimal oral health and preserved masticatory capacity (70.0%, cluster

1), moderate oral health and moderately impaired masticatory capac-

ity (25.4%, cluster 2), and poor oral health and severely impaired mas-

ticatory capacity (4.7%, cluster 3). Participants with a lean-increased

trajectory compared to those with minimal change in body shape

(lean-stable) are 58% more likely to be in cluster 3, RR 1.58 [95% CI

1.07; 2.35] relative to cluster 1, independently from age, sex, smoking,

type 2 diabetes, total cholesterol, triglycerides, hypertension, socio-

economic status, and BMI at study recruitment.

Conclusions: A lean-increased body silhouette trajectory from child-

hood to adulthood is associated with an increased likelihood of poor

oral health and severely impaired masticatory capacity in adulthood.

PD094: Is there an association between oral disease
and metabolic syndrome in individuals with resistant
arterial hypertension?

F. Vidal1, L. Gonçalves1, R. Souza1, E. Muxfeldt1, C. Gonçalves1,

R. Fischer2

1Postgraduation Program in Dentistry, Estácio de Sá University, Rio de

Janeiro, Brazil, 2Department of Periodontology, Faculty of Odontology,

Rio de Janeiro State University, Rio de Janeiro, Brazil

Background & Aim: The objective of the present case–control study

was to evaluate the association between oral diseases (OD) and metabolic

syndrome (MS) in individuals with resistant arterial hypertension (RAH).

Methods: The present study included 162 individuals with a diagnosis

of RAH, divided into two groups: no metabolic syndrome (NMS,

n = 68) and with metabolic syndrome (MS, n = 94). OD was deter-

mined by periodontal diagnosis (PD), tooth decay (CD) and chronic

apical periodontitis lesions (CAPL). As a criterion, individuals who

were diagnosed with metabolic syndrome, had at least three of the

following risk factors: abdominal obesity ≥90 cm (male) or ≥80 cm

(female), HDL level <40 mg/dL (male) or <50 mg/dL (female), triglycer-

ide level ≥150 mg/dL, blood pressure ≥130/85 mmHg and fasting

blood sugar level ≥100 mg/dL. Multiple binary logistic regression anal-

ysis was performed to assess the association between OD and SM,

adjusted for potential confounders.

Results: The results of the multiple logistic regression analysis showed

that the variables gender (OR = 4.21; 95% CI: 1.08–16.39; p = 0.038),

AMI (history of acute myocardial infarction) (OR = 5.79; 95% CI: 1.17–

28.66; p = 0.031), the number of CAPL (OR = 9.96; 95% CI: 2.11–

46.95; p = 0.004), plasma fibrinogen levels (OR = 0.99; 95% CI: 0.98–

0.99; p = 0.017), and body mass index (BMI) (OR = 2.85; 95% CI: 1.96–

4.12; p < 0.001) had a significant effect on the metabolic syndrome.

Conclusions: Individuals with RAH, who developed MS, have a higher

odd have been exposed to OD (especially chronic apical periodontitis)

than those who did not develop MS.

PD095: Insulin resistance after systematic local
therapy (FMDC) and reinfection prevention (RP) in
patients w./wo. Diabetes mellitus type 2 (T2DM) and
periodontitis

J.M. Herrmann1, S.E. Groeger1,2, J. Meyle1

1School of Dental Medicine, Periodontology, Justus-Liebig-University,

Giessen, Germany, 2School of Dental Medicine, Orthodontics, Justus-

Liebig-University, Giessen, Germany
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Background & Aim: To evaluate effects of FMDC in T2DM with chronic

periodontitis (T2DM + CP) and systemically healthy CP-participants

(CP) on endocrinological, haematological and periodontal parameters

vs. controls (H) in a prospective, single-blinded clinical trial. To monitor

outcomes of RP, a rigid supportive periodontal treatment regimen.

Methods: Giving their informed consent, 45 individuals, previously

undiagnosed or treated for either condition, age-, gender- and

ethnicity-matched, participated in this IRB-approved and registered

trial (NCT01848379). Systemic antibiotics started after BL, one day

prior to FMDC in T2DM + CP and CP (amoxicillin, metronidazole,

10d administration). Examinations were performed at BL, 2-weeks

after FMDC (2 W) and 6 M. Periodontal-probing-depth/PPD,

bleeding-on-probing/BOP, clinical-attachment-level/CAL, exudation:

6-sites/tooth; furcation, mobility and indices were recorded,

employing Florida-Probe™ at BL and 6 M. After FMDC, 6 visits RP,

that is, modified papillary-bleeding- and plaque-indices (4-sites/tooth),

(re-) motivation/�instruction, (re-) scaling, (air-) polishing, oral and

gingival-crevicular antiseptic instillation followed.

Results: No drop-outs. Changes of periodontal parameters BL vs. 6 M

were significant (**p < 0.001; chi2-&post-hoc-test), furthermore furca-

tions and mobility were reduced (p < 0.01), exudations eliminated in

both patient cohorts.

Continuously after FMDC, already detectable at 2w, the following

parameters improved significantly (p < 0.01), T2DM + CP: glycated

haemoglobin (ΔBL�2W = �1.2%), fasting-plasma-glucose (ΔBL�2W =

�56.0 mg/dL), mean-daily-glucose (ΔBL�2W = �16.5 mg/dlx12h), pan-

creatic β-cell-function that is, HOMA2-β (ΔBL�2W = +29.1%), c-reactive

protein (ΔBL�2W = �3.5 mg/L) and body-mass-index (ΔBL�2W =

�0.6 kg/m2). All patients, erythrocyte sedimentation-rate and differential

blood-count narrowed normalization at 6 M (p < 0.01). Total insulin

remained elevated for T2DM + CP, compared to CP and H.

Conclusions: The results of this clinical trial suggest, independent of a

severe systemic condition, chronic periodontitis patients (w./wo. type

2 diabetes mellitus) highly benefit from full mouth decontamination

and a thorough, subsequent reinfection prevention regimen as indi-

cated by significant improvements of periodontal (including oral-

hygiene), endocrinological and haematological parameters.

PD096: Association of periodontitis and diabetic
macular edema in various stages of diabetic
retinopathy

M. Lindner1, B. Arefnia1, D. Ivastinovic2, H. Sourij3, E. Lindner2,

G. Wimmer1

1Department of Dental Medicine and Oral Health, Medical University of

Graz, Graz, Austria, 2Department of Ophthalmology, Medical University

of Graz, Graz, Austria, 3Department of Internal Medicine, Medical

University of Graz, Graz, Austria

Background & Aim: Periodontitis and diabetes are known to have a

bidirectional relationship. Diabetic macular edema is a complication of

diabetes that is strongly influenced by inflammatory pathways. How-

ever, it remains to be established whether inflammation at other loca-

tions, such as periodontitis, affects diabetic macular edema. Here, we

investigated the prevalence of periodontitis in patients treated for dia-

betic macular edema.

Methods: Patients with diabetic macular edema were recruited for

this cross-sectional study at the Medical University of Graz. Macular

edema was documented by optical coherence tomography. Periodon-

tal status was assessed by computerized periodontal probing and pan-

oramic X-ray imaging. Bleeding on probing, clinical attachment level,

probing pocket depth, and plaque index were compared between dif-

ferent stages of diabetic retinopathy.

Results: Eighty-three eyes of 45 patients with diabetic macular edema

were enrolled. Forty-four eyes (53.0%) had early stages of diabetic

retinopathy (mild and moderate), and 39 eyes (47.0%) had late stages

(severe and proliferative). Patients with mild or moderate DR were

more likely to have more severe periodontal conditions than patients

with severe or proliferative DR. Fourteen patients with mild DR

(82.4%), 7 patients with moderate DR (87.5%), 4 patients with severe

DR (100.0%), and 15 patients with proliferative DR (93.8%) had some

degree of PD. The periodontal inflamed surface areas and the per-

centages of tooth sites that bled on probing were significantly higher

in patients with early stages of diabetic retinopathy than in those with

late stages of the disease (p < 0.05). Patients with periodontal

inflamed surface areas of more than 500 mm2required significantly

more intravitreal injections in the last year than those with milder

forms of periodontitis (n = 6.9 ± 3.1 versus n = 5.0 ± 3.5, p = 0.03).

Conclusions: In patients with diabetic macular edema, periodontitis is

more prevalent in early stages of diabetic retinopathy. We suggest

regular dental check-ups for diabetic patients, especially when dia-

betic macular edema is already present.

PD097: Identification of diabetes risks in periodontitis
patients and their compliance to referral for shared
care interventions: Preliminary findings from the
UKM-DRIP trial

N.A. Mohd Norwir1, S. Mohd Said1, T.N. Mohd Dom2, A.F. Abdul

Aziz3

1Centre of Restorative Dentistry, Faculty of Dentistry, Universiti

Kebangsaan Malaysia, Kuala Lumpur, Malaysia, 2Department of Dental

TABLE 1 mPPDBL ± 2S mPPD6M ± 2S mBOPBL ± 2S mBOP6M ± 2S mCALBL ± 2S mCAL6M ± 2S

T2DM + CP 3.28 mm ± 0.64 2.19 mm ± 0.29** 92.0% ± 20.9 9.8% ± 13.8** 4.09 mm ± 0.89 2.61 mm ± 0.55**

CP 3.83 mm ± 0.90 2.24 mm ± 0.40** 86.3% ± 19.6 6.6% ± 13.5** 4.55 mm ± 1.49 3.54 mm ± 1.73**

H 1.69 mm ± 0.32 N/A 0.0% ± .02 N/A 1.79 mm ± 0.29 N/A
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Public Health, Universiti Kebangsaan Malaysia, Kuala Lumpur, Malaysia,
3Faculty of Medicine, Universiti Kebangsaan Malaysia, Kuala Lumpur,

Malaysia

Background & Aim: The mutual bidirectional link between diabetes

and periodontitis has called for diabetes screening among periodonti-

tis patients. To date, opportunistic diabetes screening in dental clinics

in Malaysia has never been documented and little is known about

patients' compliance rate to referral for diabetes management. Refer-

ral non-compliance could delay the diagnosis and treatment of diabe-

tes and lead to poorer health outcomes. The study aims to identify

diabetes risks among periodontitis patients in private dental clinics

using Finnish Diabetes Risk Score (FINDRISC) as well as capillary

Fasting Blood Glucose (cFBG) and their compliance to referral to

health clinics for diabetes management.

Methods: A total of 104 periodontitis patients attending selected pri-

vate dental clinics with no prior history of diabetes were included in

the study. Screening for diabetes was performed on identified peri-

odontitis patients and those presented with FINDRISC ≥11 and/or

cFBG ≥5.6 mmol/L were referred to health clinics for further diabetes

evaluation and their compliance to referral were assessed.

Results: In relation to FINDRISC screening, 25.96% (n = 27) patients

presented with increased risk of diabetes (FINDRISC ≥11) (mean

8.5 ± 4.09). For glycaemic assessment, 89.42% (n = 93) of the total

sample were screened and 22.58% (n = 21) patients were detected

with cFBG ≥5.6 mmol/L (mean 5.46 ± 1.41). Out of 27 individuals

referred to health clinics, 66.7% (n = 18) received diabetes assess-

ment and 33.3% (n = 6) patients were found to be non-diabetic,

whereas 44.4% (n = 8) were diagnosed with prediabetes and 22.2%

(n = 4) diabetes. The proportions of referred patients with peri-

odontitis stable, periodontitis in remission and periodontitis uncon-

trolled were 29.63% (n = 8), 22.2% (n = 6), and 48.15% (n = 13)

respectively.

Conclusions: Shared care intervention measures between dental and

health care identified two-thirds of periodontitis patients to be at risk

for diabetes. Therefore, identification of periodontitis patients at risk

for diabetes should include a referral to the health clinics for further

management.

PD098: Effect of non-surgical periodontal treatment
on salivary IL-13 levels in periodontitis with and
without type 2 diabetes

H.S. Yildirim1, Y. Kalkan2, S. Iyigün1, B. Do�gan1

1Department of Periodontology, Marmara University, Istanbul, Turkey,
2Private Practice, Istanbul, Turkey

Background & Aim: Interleukin (IL)-13 is an anti-inflammatory and

fibrogenic cytokine activated by T helper 2 cells. It has been shown

that IL-13 inhibits pro-inflammatory cytokine synthesis and

osteoclastogenesis. The aim of the study was to determine the effect

of non-surgical periodontal treatment (NSPT) on salivary IL-13 levels

in periodontitis patients with and without type 2 diabetes

mellitus (T2DM).

Methods: A total of 48 subjects, 12 systemically and periodontally

healthy (H), 12 periodontitis with well controlled T2DM, 12 periodon-

titis with poorly controlled T2DM and 12 systemically healthy peri-

odontitis, were recruited for the study. All periodontitis patients

belonged to either Stage III or IV periodontitis. At baseline, all clinical

parameters including plaque index, gingival index, bleeding on probing,

probing depth and clinical attachment loss were recorded, and the

saliva samples were collected from all subjects, at 3 months following

the NSPT only from periodontitis groups. Salivary IL-13 levels were

analysed by enzyme-linked immunosorbent assay. This study was

supported by the grant from Marmara University Scientific Research

Projects Coordination Unit #SAG-A-080519-0172.

Results: All clinical parameters were higher in all periodontitis groups

than the healthy subjects at baseline (p < 0.05) and improved 3 months

after NSPT in all periodontitis groups (p < 0.05). At baseline, salivary

IL-13 levels were lower in all periodontitis groups compared to H

group (p < 0.05) but were similar among 3 periodontitis groups

(p > 0.05). At 3 months following NSPT IL-13 levels were increased in

all 3 periodontitis groups compared to baseline (p < 0.05).

Conclusions: This study has revealed that low levels of salivary IL-13

are associated with periodontitis not T2DM. IL-13 may be used as a

biomarker for both the diagnosis and treatment of periodontitis.

PD099: Evaluation of non-surgical therapy's impact on
periodontal parameters and levels of gingival fluid pro-
inflammatory mediators in patients with periodontitis
and chronic hepatitis C

D.N. Gheorghe1,2, D.M. Popescu1,2, A. Salan3, M.V. Boldeanu4,

F. Nicolae1, C.M. Ionele5, A. Pitru6,2, A. Turcu-Stiolica7, A. Camen3,

C. Florescu5, I. Rogoveanu5, S.I. Stratul8, A.L. Roman9, P. Surlin1,2

1Faculty of Dental Medicine, Periodontology, University of Medicine and

Pharmacy of Craiova, Craiova, Romania, 2Research Center Periodontal -

Systemic Interactions, University of Medicine and Pharmacy of Craiova,

Craiova, Romania, 3Faculty of Dental Medicine, Oral Surgery, University

of Medicine and Pharmacy of Craiova, Craiova, Romania, 4Faculty of

Medicine, Immunology, University of Medicine and Pharmacy of Craiova,

Craiova, Romania, 5Faculty of Medicine, Gastroenterology, University of

Medicine and Pharmacy of Craiova, Craiova, Romania, 6Faculty of Dental

Medicine, Oral Pathology, University of Medicine and Pharmacy of

Craiova, Craiova, Romania, 7Faculty of Pharmacy, Statistical Analysis,

University of Medicine and Pharmacy of Craiova, Craiova, Romania,
8Faculty of Dental Medicine, Periodontology, ‘Victor Babes’ University of

Medicine and Pharmacy, Timisoara, Romania, 9Faculty of Dental

Medicine, Periodontology, ‘Iuliu Hatieganu’ University of Medicine and

Pharmacy, Cluj-Napoca, Romania

Background & Aim: Periodontitis and chronic hepatitis C (CHC) cause

the gradual inflammatory damage of the tissues that they manifest

within, the alveolar bone and liver, respectively. Our previous studies
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have shown that in patients who suffer from both diseases, the local

periodontal inflammatory reaction may be exacerbated, as reflected

by clinical means and by immunogical assessment of levels of gingival

fluid pro-inflammatory mediators. Thus, we aimed to assess the peri-

odontal status and gingival fluid levels of specific pro-inflammatory

mediators before and after non-surgical periodontal therapy (NSPT) in

patients suffering from both diseases.

Methods: We included patients with periodontitis and CHC, systemi-

cally healthy patients with periodontitis and healthy controls. The

baseline periodontal status was recorded and samples of gingival fluid

were collected for enzyme-linked-immunosorbent-assay (ELISA) of

targeted pro-inflammatory mediators (interleukin-6 and tumour-

necrosis-factor-alpha). Where indicated, standard NSPT was per-

formed. The patients were recalled 3 months after NSPT for peri-

odontal status reassessment and gingival fluid resampling for ELISA

analysis. The baseline and recall data were statistically assessed for

cross-groups significance and correlations between the clinical and

immunological parameters.

Results: Although at baseline the periodontal status of patients with

periodontitis and CHC was significantly worse than that of non-CHC

periodontitis participants, the recall status exhibited a similar post-

NSPT improvement of clinical parameters in both types of periodonti-

tis patients. However, the post-NSPT reduction of gingival fluid levels

of pro-inflammatory mediators was more significant in periodontitis

patients without CHC, than in those with CHC. Significant positive

correlations were also identified between the clinical periodontal

parameters and the gingival fluid pro-inflammatory mediators,

suggesting their relevant up-regulation in patients with periodontitis

and CHC.

Conclusions: Chronic hepatitis C might have a significant impact on

the up-regulation of the local periodontal inflammatory reaction, as

shown by the effect of NSPT in patients with periodontitis

and CHC.

POSTER DISCUSSION|RESEARCH & CLINICAL CASES
IN IMPLANT DENTISTRY & PERI-IMPLANT DISEASES

PD100: The effect of radiation dose on CBCT
measurements of maxillary gingival thickness

J. Horwitz1, E.E Machtei1, H. Khateeb1

1Periodontology, Rambam Health Care Campus, Haifa, Israel

Background & Aim: Gingival thickness is generally associated with

health and stability of soft and hard tissues around teeth and dental

implants. The study's aims were: 1. to measure gingival thickness

(GT) both directly and with CBCT using various exposure times, and

compare them. 2. to compare hard tissue measurements between dif-

ferent exposure times within each CBCT system. The study hypothe-

sis was that accuracy of CBCT GT measurement is impaired when

reducing exposure time.

Methods: 8 fresh pig maxillae were utilized for each of two CBCT scan

systems (SysA and SysB). Eight disposable dental needles were inserted

into the gingival tissue of each jaw until reaching resistance from the

underlying bone. A mark on each needle at its entrance point into the

soft tissue was created using a permanent marker. Jaws were scanned

twice, using low (RadL) and high (RadH) exposure times. The needles

were extruded, and an electronic calliper was used to measure the

length of the penetrated portion of the needle in mm (Cli). Radiographic

GT was measured on cross sectional images, produced in the 3D loca-

tion of the needles (Rad) in two software systems (R and I).

Results: Software I mean Cli was 2.22 mm ± 0.54 mm, RadL and RadH

were 2.34 mm ± 0.47 mm and 2.34 mm ± 0.52 mm. Software R RadL

and RadH were 2.16 mm ± 0.50 mm and 2.23 mm ± 0.49 mm, respec-

tively. Using pairwise comparisons, both soft and hard tissue RadL

and RadH were not statistically different.

Conclusions: Reducing CBCT radiation may be possible without affect-

ing accuracy of radiographic gingival thickness measurements. Reduc-

ing radiation dose may enable a wider utilization of CBCT in dentistry.

PD101: Dynamic multispecies subgingival in-vitro
biofilm formation on dental implants with rough and
hybrid surfaces - the artificial mouth model

H. Ribeiro-Vidal1,2, B. Serrano1, L. Virto1,3, E. Bravo1, D. Herrera

Gonzalez1, M. Sanz Alonso1

1ETEP Group (Aetiology and Therapy of Periodontal and Peri-Implant

Diseases), Complutense University of Madrid, Madrid, Spain, 2Faculty of

Dental Medicine, Periodontology, University of Porto, Oporto, Portugal,
3Faculty of Optics, Department of Anatomy and Embryology,

Complutense University of Madrid, Madrid, Spain

Background & Aim: The formation of biofilm on the implant surface is

the main ethiology of peri-implantitis. Although there is the general

concept that smooth surfaces tend to form less biofilm than the rough

ones, there is currently no evidence obtained from in-vitro studies

using multi-species dynamic biofilm models.

The aim of the study was to evaluate the formation of biofilm on two

dental implants: one totally rough and an hybrid one.

Methods: A bio-reactor was used for the planktonic growth of initial

colonizers (Streptococcus oralis and Actinomyces naeslundii), intermediate

(Veillonella parvula and Fusobacterium nucleatum) and late

(Porphyromonas gingivalis and Aggregatibacter actinomycetemcomitans) in

a protein rich medium as described by Banc in 2013. Afterwards, bacte-

ria were flowed through a modified Robbin's device, as described by

Ribeiro-Vidal in 2019, which carried two types of implants under anaer-

obic conditions, at 37�C for 3-time intervals (24, 48 and 72 h). The con-

trol implant was as standard TiCare In-Hex 3.75 � 10mm Implant and

the Test implant the TiCare In-Hex Hybrid 3.75 � 10mm. The test

implant has smooth surface on the first 1.5 coronal millimetres.

The morphology of the biofilms was analysed by Scanning Electron

Microscopy (SEM) and Confocal Laser Scanning Microscopy (CLSM)

and the thickness measured by CLSM.
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The thickness of biofilm was compared using the method of maximum

likelihood with Bonferroni corrections (n = 9).

Results: The Biofilm development was confirmed and characterized

using the microscopy techniques. Differences were visible by SEM

and CLSM, and less biofilm was formed, specially at 24 h interval, on

the smooth surface of the Test implants. The qualitative analysis was

corroborated by the differences found on the quantitative analysis of

the thickness of the biofilm.

Conclusions: These findings support further investigations aiming to

evaluate if the differences are maintained over time and to verify if

there are differences between different decontamination techniques

in the two types of surfaces.

PD102: Effectiveness of clindamycin in preventing
postoperative infections and oral implant failures.
Randomized placebo-controlled clinical trial

F. Rodríguez Sánchez1,2,3, I. Arteagoitia Calvo4,5, G. Santamaria

Arrieta5,4, C. Rodríguez Andrés2,5, L. Barbier Herrero5,4

1Department of Oral Health Sciences, Section Periodontology and Oral

Microbiology, KU Leuven, Leuven, Belgium, 2Department of Preventive

Medicine and Public Health, University of the Basque Country, Bilbao,

Spain, 3University Hospitals Leuven, Leuven, Belgium, 4Department of

Stomatology, University of the Basque Country, Bilbao, Spain, 5Biocruces

Health Research Institute and Cruces University Hospital, Barakaldo,

Spain

Background & Aim: Prophylactic use of clindamycin in oral implant

surgery is not evidence-based supported, despite being frequently

prescribed as an alternative for penicillin-allergic patients. The aim of

this study was to assess the effect of preoperative clindamycin in

reducing postoperative infections and implant failures.

Methods: A prospective, randomized, parallel, double-blinded,

placebo-controlled clinical trial was developed in full accordance with

ethical principles and the CONSORT statement. The sample size, cal-

culated in advance, were 62 healthy adults, who attended the Dental

Clinic of the UPV/EHU for the placement of a solitaire oral implant

without previous infection of the surgical site. Thirty-one patients

were randomly allocated to antibiotic treatment: a single dose of oral

clindamycin (2 capsules of 300 mg) one hour before surgery. Other

31 patients received the same dose, regimen and presentation of pla-

cebo. The same surgeon executed all surgical procedures. A single

trained observer evaluated all patients at day 1, 7, 14, 28 and 56 post-

operatively. Infection and implant failure were assessed. Adverse

events, clinical, radiological and surgical variables were recorded. The

number needed to treat (NNT) or to harm (NNH) and relative risks of

infection and implant failure were calculated.

Results: Overall, there were two implant failures, which all occurred in

patients treated with clindamycin (NNH = 15). Nevertheless, no sig-

nificant differences between groups were found (p = 0.246). Three

patients suffered postoperative infections; two belonged to placebo

group and one to the clindamycin group (RR: 0.5; CI: 0.05 to 5.23,

ARR = 0.03; CI: �0.07 to 0.13, NNT = 31; CI: 7.2 to ∞). However,

there were no significant differences between groups (p = 0.5). One

patient treated with clindamycin suffered adverse events (gastrointes-

tinal disorders and diarrhoea), yielding no significant differences

betweengroups (NNH = 31; p = 0.5).

Conclusions: The use of preoperative clindamycin in oral implant sur-

gery in healthy patients and straightforward conditions may not be

beneficial for reducing postoperative infections and implant failures.

PD103: Evaluation of soft tissue changes around teeth
and implants: A critical review of 3D models
superimposition methods

M. Kuralt1,2, A. Fidler1,3

1Department of Restorative Dentistry and Endodontics, University

Medical Centre Ljubljana, Ljubljana, Slovenia, 2Faculty of Medicine,

University of Ljubljana, Ljubljana, Slovenia, 3Faculty of Medicine,

Department of Endodontics and Operative Dentistry, University of

Ljubljana, Ljubljana, Slovenia

Background & Aim: The superimposition of 3D models is a significant

step in evaluating soft tissue changes around teeth and implants as it

determines the accuracy of the evaluation. Therefore, the present

review aimed to explore the current literature regarding the 3D model

superimposition methods in studies evaluating soft tissue changes

around teeth and implants.

Methods: An electronic search of PubMed and Web of Science sup-

plemented by hand search was performed to identify studies publi-

shed in the English language until November 2021. Studies using 3D

models for the evaluation of soft tissue changes around teeth and

implants were included. Animal studies were excluded. The methods

in the included articles were extracted and categorized.

Results: The number of studies utilizing superimposition of 3D models

for evaluating soft tissue changes is increasing exponentially and using

various superimposition methods. A total of 61 articles met the eligi-

bility criteria. Forty-six articles sufficiently described the superimposi-

tion protocol. Among them, six used point-based and 40 used

surface-based superimposition. Teeth were predominantly used as

superimposition reference structures (i.e., in 35 out of 46 articles),

followed by implant crown and palate. Fifteen articles insufficiently

described the superimposition protocol. Only one study evaluated the

effect of selecting different superimposition reference areas on the

evaluation outcome.

Conclusions: Several different superimposition methods were utilized

in previous studies, sometimes lacking detailed description and mainly

lacking superimposition validation. The effect of the superimposition

method on the evaluation of soft tissue changes was demonstrated

only recently. Point-based superimposition is limited by operator point

selection variability, thus mainly used for initial alignment. Surface-

based superimposition with a selection of reference areas including

salient features can further increase accuracy. Importantly, stable

structures should be selected instead of the whole models. Further
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research is required to optimize superimposition protocols in different

participant groups, time spans, and treatments.

PD104: Fibroblasts growth on titanium surfaces
effected by cold atmospheric plasma coating,
HYBEN X or air polishing

I. Lange1, M. Haribyan2, P. Schmage3

1Private Office, Neu Wulmsdorf, Germany, 2Private Office, Hamburg,

Germany, 3Periodontology, Preventive and Operative Dentistry,

University of Hamburg, Hamburg, Germany

Background & Aim: Peri-implantitis treatment requires effective methods

to remove the adhering biofilm. These should not negatively modify the

titanium surface structure. Various methods are offered for biofilm removal

like air polishing (by an air-powder-water-jet, AP), chemical agents like

HybenX (HX, contains sulfuric acid and hydroxybenzenesulfonic acid). Cold

atmospheric plasma coating (CP) is hypothesized to improve cell attach-

ment. This study aimed to investigate the fibroblast growth on titanium

and glass surfaces, both treated with AP, HX and CP.

Methods: Polished and blasted (RA 0.8 μm) titanium plates and glass

plates were pre-treated with AP, CP, AP + CP and HX. Their wettability

was measured. 8000 human gingiva fibroblasts were seeded on every

specimen. 16 groups of n = 12 specimens were formed. Further speci-

mens were seeded before CP or HY were applied, and their fibroblasts

were allowed to grow post application. After 94 hours cell growth was

stopped, the respective number of cells was counted, and the cell mor-

phology inspected microscopically. Measurements were put in relation

to the control groups without pre- and post-treatment and compared

statistically (ANOVA/Bonferroni-Dunn-correction, α = 0.05).

Results: CP improved the wettability. More than twice as many cells

were counted on polished titanium pre-treated with CP than without

CP or on control (p < 0.05). The number of fibroblasts on blasted tita-

nium was only a third of the results on polished titanium (p < 0.001),

but AP and AP + CP proved superior results to control (p < 0 05). Cell

count after HY pre-treatment was similar to control. Yet, HY applica-

tion on live fibroblasts resulted in their death. AP application on live

fibroblasts reduced the cell amount significantly (p < 0.01).

Conclusions: Polished titanium pre-treated with CP was beneficial to

fibroblast growth. For blasted titanium, AP with or without CP could be

recommended. Yet, CP application on fibroblasts reduced their number

highly significantly. HX had a lethal effect when applied on fibroblasts.

PD105: Aesthetic influence of implant-supported
abutment materials on peri-implant soft tissues: A
systematic review and meta-analysis

L. Bessou1, M.-C. Carra2, B. Tavernier2.
1EFP Postgraduate Program in Periondontology and Implant Dentistry,

Rothschild Hospital and University of Paris, Paris, France, 2Rothschild

Hospital and University of Paris, Paris, France.

Background & Aim: The choice of implant-supported abutment

material can have a significant impact on the aesthetic outcome of

implant-supported prosthetic rehabilitation by influencing the visibil-

ity of the abutment through the peri-implant mucosa. The aim of

this study was to systematically review the literature investigating

the appearance of different implant-supported abutments materials

(i.e., titanium, gold or pink anodized titanium, zirconia or gold) and

their impact on the aesthetic outcome as measured by

spectrophotometry.

Methods: An electronic search was performed on Medline to identify

randomized controlled trials (RCTs) that evaluated the impact of dif-

ferent abutment materials on peri-implant soft tissue aesthetics by

calculating ΔE from spectrophotometry. Meta-analysis was run on ΔE

values using fixed-effect models.

Results: Six RCTs were selected; they included 147 patients and

investigated 356 abutments. Meta-analyses showed a statistically sig-

nificant difference between titanium and golden anodized titanium in

favour of golden anodized titanium (MD = �2.05 [3.72, �0.38];

p = 0.02; I2: 0%), between titanium and gold abutment in favour of

gold (MD = �2.92 [�4.64, �1.21]; p = 0.0008; I2: 97%) and between

titanium and zirconia abutments in favour of zirconia (MD = �2.42

[�3.95, �0.88]; p < 0.00001; I2: 96%). A non-statistically significant

difference was found between pink anodized titanium and titanium

(MD = �0.97 [�2.80, 0.86]; p = 0.30; I2: 0%).

Conclusions: Anodized titanium, gold and zirconia abutments provide

better spectrophotometric results in term of discoloration of the peri-

implant mucosa than titanium abutments, hence better aesthetic

results. Anodized titanium represents a valuable alternative to zirconia

in aesthetic sextants, because, while associated with a significantly

better ΔE value than titanium, it does not present any adhesive gap

due to the use of a bonding agent between titanium and zirconia.

PD106: Soft tissue aesthetic score: The pink aesthetic
score revisited

O. Tawfik1, H. El Nahass1

1Faculty of Dentistry, Periodontology, Cairo University, Cairo, Egypt

Background & Aim: Implant osseointegration is no longer a challenge

but a predictable outcome slowly, osseointegration has been replaced

by aaesthetics as the main criteria for implant success. The Pink aes-

thetic score (PES) introduced by Furhauser was created to provide a

standardized way to evaluate soft-tissue aesthetics in an objective

and reproducible manner (Morton et al. 2014). While the PES is a

comprehensive and reproducible means for evaluating soft tissue aes-

thetics around single-tooth implants, key elements that affect the aes-

thetics are missing from this score to allow a more comprehensive

assessment.

The current study was designed to examine the validity of adding

emergence profile and scaring to the PES items. Changing the angle of

photography was also investigated to examine its influence on

assessment.
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Methods: Standardized photographs of 30 patients with single fully-

restored maxillary implants were used for this study. The cases ranged

from highly aesthetic cases to very poor aesthetics. Twenty clinicians

(5 periodontists, 5 orthodontists, 5 prosthodontists and 5 general

practitioners) with different specializations evaluated the cases to

cover the effect of observer specialization. The cases were assessed

with both the soft tissue aesthetic score (St-ES) and the PES once

with facial photographs and again with profile and occlusal view.

Results: The assessors changed their assessment 54% (±5.4) of the

time when given an occlusal and profile view during the second

assessment. The preliminary data also indicated that adding emer-

gence profile and scarring altered the aesthetic score regardless of

speciality. Very poor and very aesthetic restorations showed the

smallest standard deviations.

Conclusions: Scarring and emergence profile had an influence on aes-

thetics and impacted the final score given to the cases. The angle of

photography had a strong impact on the scores given by the

assessors.

PD107: The influence of different materials used
transmucosally on peri-implant soft tissues: A
randomized controlled trial

M. Borie1, M. Bacevic1, D. Bosshardt2, L. Liegeois1, G. Lecloux1,

F. Lambert1

1University of Liege, Liège, Belgium, 2School of Dental Medicine,

University of Bern, Bern, Switzerland

Background: The formation of a soft tissue barrier around implant res-

torations seems to play a major role in the long term success of

implant therapy. The aim of this randomized control trial was to char-

acterize and compare the peri-implant soft tissue integration of differ-

ent materials used transmucosally.

Description of the procedure: Thirty patients in need of one or two

implants were included. An experimental, custom-made healing abut-

ment made of titanium (Ti) or polyetheretherketone (PEEK) or dental

adhesive resin (Re) was randomly allocated to each implant at surgery.

After 8 weeks of healing, a biopsy including abutment and surround-

ing soft tissues was performed and further processed for non-

decalcified histology. Histomorphometric analysis included the follow-

ing measurements: sulcus depth (SD), epithelial attachment (EA), con-

nective tissue attachment (CTA), attachment length (EA + CTA), and

total height (SD + EA + CTA). The presence of plaque on abutments

and tissue inflammation were also assessed. Additionally, clinical and

radiographic data were collected.

Outcomes: No statistically significant differences were observed

between the three materials in terms of total height (P = 0.25),

attachment length (P = 0.29), SD (P = 0.76), and EA (P = 0.25). The

mean attachment length was 1.90 mm (± 0.72 mm), 1.59 mm

(± 0.48 mm), and 1.92 mm (± 0.36 mm) for Ti, PEEK, and Re, respec-

tively. The mean CTA was 0.2 mm (± 0.29 mm), which represented

7.4 ± 9.8% of total height, and a tendency of longer CTA on resin

compared to other materials was noted (P = 0.074). The degree of

inflammation and plaque presence was similar between the groups

(P = 0.41; P = 0.70), and submucosal plaque was shown to compro-

mise soft tissue adhesion (P = 0.012).

Conclusions: Despite its limitations, the present study shows that

both PEEK and resin lead to similar soft tissue integration and struc-

ture to that of Ti. However, further investigation is warranted to

assess the long term effects of those materials on peri implant tissues.

POSTER DISCUSSION|PERI-IMPLANT DISEASES,
FROM PATHOLOGICAL PATHWAYS TO
TREATMENT

PD108: Evaluation of total oxidant status and total
antioxidant capacity in periodontal/peri-implant
diseases and health

H. Gündo�gar1,2, E. Birbiri3, M. Uzunkaya4, H. Ulusal2, M. Tarakçıo�glu2,

K. Üstün5

1Faculty of Medicine, Department of Periodontology, Gaziantep

University, Gaziantep, Turkey, 2Faculty of Medicine, Department of

Medical Biochemistry, Gaziantep University, Gaziantep, Turkey, 3Private

Practice, Adana, Turkey, 4Faculty of Dentistry, Department of

Periodontology, Kahramanmaraş Sütçü Imam University,

Kahramanmaraş, Turkey, 5Faculty of Dentistry, Department of

Periodontology, Akdeniz University, Antalya, Turkey

Background & Aim: Peri-implantitis lesions were found to contain sig-

nificantly more inflammatory cells than periodontitis lesions. How-

ever, studies are reporting the similarities of both lesions. The present

study aimed to assess the effects of periodontal and peri-implanter

diseases and health on the total oxidant status (TOS) and total antioxi-

dant capacity (TAOC) levels of gingival crevicular fluid (GCF)/peri-

implant sulcus fluid (PISF) and saliva, and the levels of these markers

were compared.

Methods: In total, 179 individuals [peri-implant healthy (HI) (n = 28),

peri-implant mucositis (PM) (n = 31), peri-implantitis (PI) (n = 31),

periodontitis (P) (n = 28), gingivitis group (G) (n = 30), periodontally

healthy (H) (n = 30)] aged between 22 and 70 years were included in

the study. Full-mouth plaque index (f-PI), periodontal pocket depth (f-

PPD), and clinical attachment level (f-CAL) and also, the sampled

teeth/implant plaque index (s-PI), s-PPD, sGI, and sCAL were evalu-

ated. The marginal bone loss (MBL) of dental implants was measured.

Saliva and GCF/PISF samples were collected from all patients. TAOC

and TOS levels were analysed in saliva and GCF/PISF.

Results: The P and PI groups were showed statistically significant

higher s-PPD values among the other groups (p < 0.05). The highest

TOS levels in GCF/PISF were evaluated in PI and P. The PI group

showed increased TOS levels in GCF/PISF compared to others

(p < 0.05). The P group showed increased TAOC and TOS levels in the

saliva compared to the other groups (p < 0.05). TOS levels in
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GCF/PISF and saliva were positively correlated with clinical data

(p < 0.001).

Conclusions: Within the limitation of the study, the TOS level in PISF/

GCF from the peri-implantitis lesion was higher than the periodontitis

samples, and the periodontitis and peri-implantitis samples contained

higher TOS than the periodontally healthy and gingivitis/peri-

mucositis groups. Furthermore, while TOS levels in saliva may

increase due to periodontitis, TOS levels in PISF may increase with

the presence of peri-implantitis.

PD109: The antimicrobial effect of two different diode
laser photo-activated disinfection treatments on a
dental implant mixed biofilm: An experimental study

L. Morelato1, I. Smojver2, I. Katalini�c2, A. Budimir3, L. Markovi�c4,

M. Vuleti�c5, D. Gabri�c5

1Faculty of Dental Medicine, Department of Oral Surgery, University of

Rijeka, Rijeka, Croatia, 2Special Hospital, St. Catherine, Zagreb, Croatia,
3Department of Clinical and Molecular Microbiology, University of

Zagreb, University Hospital Centre Zagreb, Zagreb, Croatia, 4Private

Practice for Periodontology Dr. Luka Markovi�c, Pula, Croatia, 5School of

Dental Medicine, Department of Oral Surgery, University of Zagreb,

Zagreb, Croatia

Background & Aim: Antimicrobial photo-activated disinfection treat-

ment (PDT) was introduced as a potential peri-implantitis treatment

option. The aim of this study was to evaluate the antimicrobial effect

of novel 445 nm diode laser light (SiroLase Blue; Dentsply Sirona;

Germany) and 0.1% riboflavin solution used as a photosensiting dye

on an implant biofilm and compare it with other more commonly used

660 nm diode laser light PAD with methylene blue dye.

Methods: The in vitro study was conducted on 40 titanium dental

implants contaminated with a Staphylococcus aureus (SA) and Can-

dida albicans (CA) solution. A suspension was prepared from microor-

ganisms mixed together in the equal volume share. Implants were

kept in the microbial solution for 21 days in aerobic conditions. Bio-

film creation is confirmed via SEM microscopy.

Implants were randomly divided into 4 groups: negative control (NC) -

without surface treatment; positive control (PC) treated with a 0.2%

chlorhexidine-based solution; PDT1–660 nm with methylene blue

dye; PDT2–445 nm with 0.1% riboflavin dye.

Samples were collected with sterile plastic inoculating loops between

second and fifth implant thread and immersed in 0.5 ml of sterile

Brain Heart Infusion. Pour plate technique was used to determinate

viable cells count. After incubation period of 48 h at 37�C CFU were

counted.

Results: PDT1 and PDT2 group showed greater reduction of SA and

CA compared to NC group, and no significant difference compared to

PC group. PDT2 showed greater reduction of CA compared to PDT1

group (p = 0.04).

Conclusions: A novel antimicrobial treatment with 445 nm diode laser

light with 0.1% riboflavin solution showed greater efficiency on CA

reduction on implant surface biofilm compared to more commonly

used PAD treatment 660 nm diode laser light with methylene blue

dye. Both PAD treatment showed SA and CA reduction comparable

to CHX treatment.

PD110: Cleaning potential of three glycine-charged air
powder abrasive devices in simulated peri-implantitis
therapy

J.M Herzog1, A. Lüeber2, M. Gemperle2, P.R Schmidlin2, P. Sahrmann1

1Clinic of Periodontology, Endodontology and Cariology, University

Center of Dental Medicine Basel, Basel, Switzerland, 2Clinic of

Conservative and Preventive Dentistry, Center of Dental Medicine

University of Zurich, Zurich, Switzerland

Background & Aim: First step in peri-implantitis treatment aims for

mechanical biofilm destruction. In this regard, air powder abrasive

devices (PAD) with glycine powder have been shown to be efficient.

Aim of the present study was to assess the in-vitro cleaning potential

of different PAD by simulating the surgical and non-surgical treatment

approach.

Methods: A total of 128 implants were stained with water-resistant ink

to simulate biofilm and placed in peri-implantitis models with either cir-

cumferential vertical or horizontal defects. Employing three different

PAD (A - Airflow One (EMS, Nyon, Swiss), B - Combi Touch (Mectron,

Carasso, Italy), C - Air-N-Go Easy (Acteon, Merignac, France) the

implants were cleaned with glycine powder for 120 s under standard-

ized conditions. For simulated non-surgical cleaning (sixty-four implants),

custom-made gelatine-based gingiva masks covered the defect. After

cleaning, proportion and location of uncleaned surfaces were assessed

by planimetric evaluation. ANOVA with Scheffé post hoc test was used

with a level of significance of p = 0.05. Potential surface changes were

assessed by scanning electron microscopy (SEM).

Results: No PAD in any defect and approach showed complete sur-

face cleaning. Taken all defects and both approaches together, A per-

formed significantly better than C (82.41 ± 12.20% and 74.80

± 14.53% of cleaned surfaces respectively, p = 0.041). For the surgical

approach, A was significantly better than C for vertical (p < 0.001) and

horizontal defects (p < 0.001). In the non-surgical model no significant

differences were found between the PAD. Apically facing thread sur-

faces showed generally the lowest proportion of cleaned areas

(p < 0.001), while the shoulder areas showed the highest (p < 0.001).

SEM analysis showed no change in implant surface morphology.

Conclusions: Surgical approach analysis revealed differences in the

cleaning performance of the different devices, what might affect the

clinicians choice. Generally, apically facing thread surfaces display the

lowest proportion of cleaned areas. Optically, glycine-charged PAD do

not alter the implant surface morphology.
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PD111: An in vitro 3D-model with peri-implantitis
defect to assess the efficacy of mechanical
debridement

S.N. Khan1, O.C. Koldsland2, H. Tiainen3, C.H. Hjortsjö1

1Department of Prosthetics and Oral Function, Institute of Clinical

Dentistry, University of Oslo, Oslo, Norway, 2Department of

Periodontology, Institute of Clinical Dentistry, University of Oslo, Oslo,

Norway, 3Department of Biomaterials, Institute of Clinical Dentistry,

University of Oslo, Oslo, Norway

Background & Aim: Effective mechanical removal of biofilm plays a

major role in peri-implantitis treatment. Mechanical debridement may

also alter the topography of the implant surface, potentially leaving

the surface more prone for recolonization by bacteria after the treat-

ment. The aim of this study was to develop an anatomically realistic

and adaptable 3D in vitro model to evaluate the accessibility and

changes of dental implant surfaces after mechanical debridement

treatment.

Methods: 3D printing was used to prepare a realistic model of

advanced peri-implant bone defects (Figure 1). The function of the

model was tested by debriding the exposed surface of tissue level

implant coated with a thin layer of coloured occlusion spray

(Figure 1D) using two different mechanical debridement instruments.

After debridement, the implants were removed from the model and

photographed from buccal, lingual, mesial, and distal directions. The

remaining spray was then removed and the surface of the implants

analysed using electron microscopy and optical profilometry.

Results: As shown in Figure 2, neither instrument was capable of

removing all of the coloured spray simulating biofilm on the surface.

The areas with unaffected spray layer indicated the areas inaccessible

for debridement with the used instrument. Furthermore, changes in

the surface topography were observed, especially on the machined

collar of the implant. These alterations could be characterized both

qualitatively and quantitatively and used as complementary analytical

information for assessing the areas on the implant surface accessed

by the debridement instrument.

Conclusions: The developed 3D model allows a realistic simulation of

debridement of implant surface in an advanced peri-implant defect.

The use of 3D printing allows easy adaptation of the model in terms

of the shape and location of the defect. The model presents a useful

tool for investigating the efficacy of different debridement strategies

in vitro as well as for educational purposes.

PD112: Palatal soft tissue thickness around dental
implants and natural teeth in health and disease: A
cross sectional study

H. Abu Hussien1, E.E Machtei1, A. Khutaba1, E. Gabay1, H. Zigdon

Giladi1

1Periodontology, Rambam Health Care Campus, Haifa, Israel

Background & Aim: Studies focused on the influence of buccal

mucosa thickness on peri-implant bone loss showed inconclusive

results. We observed thicker palatal mucosa at peri-implantitis sites.

Therefore, we hypothesize that thick palatal peri-implant mucosa may

be associated with deeper pockets and disease severity.

The purpose of this study is to compare the thickness of the palatal

tissue between implants with peri-implantitis and healthy/mucositis

sites.

Methods: Patients who visited our department with restored implants

in the posterior maxilla were recruited. Clinical and radiographic mea-

surements were recorded around implant and the contralateral tooth.

Palatal tissue thickness was measured using a 30G needle at the bot-

tom of the periodontal/periimplant pocket and 3 mm coronally.

Results: Sixty-one patients were included. 34 implants were diagnosed

with peri-implantitis & 27 healthy implants with corresponding

25 healthy teeth and 36 teeth with attachment loss. When implants

were compared to natural teeth mean PI, GI and attachment level were

similar however mean probing depth (PD) was higher around implants

(4.49 ± 1.55) than teeth (3.59 ± 1.24), p = 0.001. The thickness of

implants' palatal mucosa was higher than teeth (4.60 ± 1.32 mm versus

2.99 ± 1.09, p = 0.0000; 3.58 ± 2.15 versus 1.86 ± 0.99, p = 0.0000, at

the base and 3 mm coronally). Mean palatal tissue thickness was 4.32

± 2.35 mm for the peri-implantitis group while only 2.5 ± 1.41 mm in

healthy implants (p = 0.000). Patients diagnosed with pei-implantitis

and periodontal attachment loss in the contra-lateral tooth (n = 29),

showed greater PD around implants (p = 0.000), shallower recessions

(p = 0.001) and thicker palatal mucosa (p = 0.000). Implant sites with

palatal mucosa >4 mm (n = 32) had deeper mean pockets (5.5 ± 1.95)

compared with thinner (≤4 mm.) sites (4.55 ± 1.18, p = 0.024).

Conclusions: Thicker palatal tissue around implants is associated with

deeper palatal pockets and was found around implants with peri-

implantitis. Thus, surgical thinning of the palatal tissue may be consid-

ered during implant placement, surgical uncovering and peri-

implantitis treatment.

PD113: A 6-month randomized controlled trial
evaluating non-surgical treatment of peri-implantitis
with and without erythritol air-polishing. Preliminary
results

A. Selimovi�c1, D.F. Bunæs1, S.A. Lie1, K.N. Leknes1

1Faculty of Medicine, Department of Clinical Dentistry, University of

Bergen, Bergen, Norway

Background & Aim: The main purpose of the present prospective

6-month study was to explore whether a low abrasive erythritol air-

polishing system has an adjunctive effect to conventional non-surgical

treatment of peri-implantitis in a cohort of maintenance patients. A

second aim was to evaluate patient-centred outcomes using Visual

Analogue Scale (VAS).

Methods: In total 43 healthy adults diagnosed with peri-implantitis on

at least one implant were included in this single-centre, examiner
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masked, block randomized trial. Patients were randomly assigned to

either receive subgingival decontamination using conventional ultra-

sonic/curette instrumentation and erythritol air-polishing (test) or con-

ventional ultrasonic/curette instrumentation only (control) at baseline,

and at 3 and 6 months. Probing depth (PD), bleeding on probing (BoP),

dental plaque scores, suppuration (SUP), crestal bone level (CBL), and

peri-implant crevicular fluid (PCF) were recorded at baseline and at

6 months. VASs were scored at baseline, 3 and 6 months immediately

following completion of subgingival decontamination. The differences

between treatments, and time-points, were tested using multilevel anal-

ysis (mixed effect models and robust variance estimates).

Results: A significant within-group reduction in PD, BoP, and PCF took

place following test and control treatment (p < 0.001). At 6 months, a

significant between-group difference in PCF was observed in favour of

the test group (p < 0.024). Over time, no significant within- or

between-group differences were seen for CBL (p > 0.05). From base-

line to 6 months, a significant reduction in SUP was observed for the

test group only (p = 0.008). Notably, at baseline and 6 months patients

in the control group experienced significantly less pain following

instrumentation compared with patients in the test group (p < 0.05).

Conclusions: The 6-month observations indicate that both decontami-

nation approaches support clinical improvement. For the parameters

PCF and SUP significant between-group differences were demon-

strated in favour of the test group. The least painful intervention was

performed in the control group.

PD114: Peri-implantitis and rheumatoid arthritis share
similar pathways and cross-talk genes – Results of a
bioinformatics study

G. Schmalz1, S. Li2, C. Zhou3, Y. Xu4, Z. Qin4, R. Haak1, D. Ziebolz1

1Cariology, Periodontology and Endodontology, Leipzig University,

Leipzig, Germany, 2Southern Medical University, Guangzhou, China, 3Sun

Yat-sen University, Shenzhen, China, 4Sun Yat-sen University,

Guangzhou, China

Background & Aim: This bioinformatics study aimed to reveal poten-

tial cross-talk genes, related pathways and transcription factors

between peri-implantitis and rheumatoid arthritis (RA).

Methods: The datasets GSE33774 (7 peri-implantitis and 8 control

samples) and GSE106090 (6 peri-implantitis and 6 control samples)

were included from the NCBI Gene Expression Omnibus (GEO). A dif-

ferential expression analysis (p < 0.05 and |logFC [fold change]| ≥ 1)

and functional enrichment analysis (p < 0.05) were performed. Based

on this, a protein–protein-interaction (PPI) network was constructed

by Cytoscape. RA related genes were extracted from DisGeNET data-

base and an overlap between peri-implantitis related genes and these

RA related genes was examined to identify potential cross-talk genes.

Gene expression was merged between two datasets and feature

selection was performed by Recursive Feature Elimination (RFE) algo-

rithm. For the feature selected cross-talk genes, Support vector

machine (SVM) models were constructed. The expression of these

feature genes was determined from GSE93272 for RA. Finally, a net-

work including cross-talk genes, related pathways and transcription

factors was constructed.

Results: Peri-implantitis datasets included 138 common deregulated

genes (DEGs) including 101 up- and 37 down-regulated DEGs. The

PPI interwork of peri-implantitis comprised of 1818 nodes and 2517

edges. The RFE method selected six features, that is, MERTK, CD14,

MAPT, CCR1, C3AR1, FCGR2B, which had the highest prediction.

Out of these feature genes, CD14 and FCGR2B were most highly

expressed in peri-implantitis and RA. The final activated pathway-

gene network contained 181 nodes and 360 edges. NF-kappa B sig-

nalling pathway and osteoclast differentiation were identified as

potentially relevant pathways.

Conclusions: This current bioinformatics study revealed FCGR2B and

CD14 as the most relevant potential cross-talk genes between RA

and peri-implantitis, what suggests a similarity between RA and peri-

implantitis and can serve as a theoretical basis for future research.

PD115: Treatment of peri-implantitis, using a
submerged surgical strategy – 10 years follow up

A.-M. Roos Jansåker1, C. Lindahl2, S. Renvert2

1Department of Periodontology, Malmö University, Malmö, Sweden,
2Kristianstad University, Kristianstad, Sweden

Background & Aim: To evaluate the long term effects of a reconstruc-

tive surgical therapy for peri-implantitis employing a submerged

healing strategy.

Methods: Twelve patients (16 implants), with progressive peri-implant

bone loss of ≥3 threads (1.8 mm) were initially involved in the study.

The bone defects were filled with a bone substitute and a resorbable

membrane was placed over the grafted defect. The implant was then

covered by flaps and submerged healing was allowed for 6 months.

After 6 months, the abutment was re-connected to the supra-structure.

The patients were enrolled in a strict maintenance programme over the

years. At10 years follow up, 7 patients with 9 implants remained.

Results: Ten-year follow-up demonstrated clinical and radiographic stable

results around all implants except one. Mean probing depth was reduced

by 3.1 ± 1.3 mm and a mean defect fill of 2.1 ± 2.7 mm was obtained.

Conclusions: A submerged healing strategy using a bone graft substi-

tute combined with a resorbable membrane resulted in long term sta-

ble results.

PD116: Volumetric tissue changes following combined
surgical therapy of peri-implantitis: A 2 year follow-up
study

M.E. Galarraga Vinueza1,2, K. Obreja2, K. Müller2, A. Begic2,

A. Ramanauskaite2, F. Schwarz2

1Oral Surgery, Universidad de las Americas, Quito, Ecuador, 2Oral

Surgery, Goethe University, Frankfurt, Germany

104 ABSTRACT



Background & Aim: In recent years, the appearance and dimensions

of peri-implant soft tissues have gained attention due to their rele-

vance for aesthetics and maintenance of peri-implant tissue health.

The aim of the present study is to assess volumetric tissue changes

following combined surgical therapy of peri-implantitis over a follow-

up period of 24-months.

Methods: 20 patients (n = 28 implants) were diagnosed with peri-

implantitis and underwent access flap surgery, implantoplasty, and

augmentative therapy at intrabony components using a natural bone

mineral and a native collagen membrane over clinical routine treat-

ments. The peri-implant region of interest (ROI) was intraorally

scanned pre-operatively (S0), and after 12 (S3) and 24 (S4) months fol-

lowing surgical therapy. Digital files were transformed to standard tes-

sellation language (STL) format for superimposition and appraisal of

peri-implant volumetric variations between the referred time points.

The change in thickness was assessed at a standardized ROI, seg-

mented into two equidistant sections (i.e., marginal and apical).

Results: Peri-implant tissues exhibited a no significant mean thickness

loss of �0.16 mm (95% CI: �4; 0.06) and �0.17 mm (95% CI: �0.05;

0.4) at S3 and S4, respectively. S0-S3 dimensional thickness changes

at marginal and apical areas were �0.24 mm (95% CI: �0.48; 0.002)

and �0.19 mm (95% CI: �0.36; �0.2), respectively. Dimensional

changes from S0-S4 amounted to �0.22 mm (95% CI: �0.46; 0.02)

and �0.07 mm (95% CI: �0.09; 0.2), respectively. The thickness

changes at marginal and apical ROIs were significant from S0-S3. Clin-

ical parameters (i.e., plaque index, bleeding on probing, and probing

depth) significantly improved over the 24-month follow-up period.

Linear regression analyses revealed no significant association between

baseline bone loss (%), width of keratinized mucosa, and mucosal

recession scores and thickness changes over the 24-month follow-up

period.

Conclusions: Peri-implant tissues revealed minor volumetric changes

at 12 and 24-months after combined surgical therapy.

PD117: Peri-implantitis induced medication-related
osteonecrosis of the jaw: Clinical, radiologic,
histopathologic and treatment features of 32 cases

M. Nisi1, R. Izzetti1, S. Gennai1, F. Graziani1

1Department of Surgical, Medical and Molecular Pathology and Critical

Care Medicine, University of Pisa, Pisa, Italy

Background & Aim: The aim of the present study is to report a case

series of patients with peri-implantitis induced medication-related

osteonecrosis of the jaw (MRONJ), describing the clinical and radio-

logic features of the condition and the surgical treatment outcome.

Methods: Thirty-two consecutive patients with clinical diagnosis of

peri-implantitis associated with MRONJ were retrospectively included

in the study. The sample was stratified on the base of oral, pharmaco-

logical, and general health variables. The number of affected implants

was recorded in all patients, and MRONJ staging applied. Surgical

treatment was performed with a standardized operative protocol,

involving implant removal, sequestrectomy, debridement of soft tis-

sue, and bone curettage. Follow-up evaluating surgical outcome was

performed at 12 months after surgery.

Results: In the study sample, patients were almost equally distributed

in terms of underlying diseases in osteoporotic and oncologic patients.

All MRONJ lesions were symptomatic, and in 15 patients bone expo-

sure was detected. In total, 105 implants were evaluated, with

MRONJ being present around 59 implants. Twenty-one patients were

diagnosed with Stage III MRONJ, and 11 patients with Stage II

MRONJ. Dentascan computed tomography highlighted the presence

of bony sequestrum in 16 cases and periosteal reaction in 7 cases.

Surgical treatment leaded to complete healing in 84.4% of cases, with

100% success for maxillary MRONJ.

Conclusions: The clinical signs of peri-implantitis may reveal the pres-

ence of an underlying MRONJ diagnosis in patients under pharmaco-

logical treatment with anti-resorptive/anti-angiogenic drugs. Surgical

treatment seems to have a positive impact on MRONJ treatment in

cases of peri-implant involvement.

PD118: Influence of peri-implant soft tissue
phenotype on peri-implant health in regular and
irregular compliers under maintenance therapy

S.C. Isler1, B. Ünsal2, B. Bakirarar3, G. Romanos4, A. Sculean1

1School of Dental Medicine, Department of Periodontology, University of

Bern, Bern, Switzerland, 2Faculty of Dentistry, Department of

Periodontology, Gazi University, Ankara, Turkey, 3Faculty of Medicine,

Department of Biostatistics, Ankara University, Ankara, Turkey, 4School

of Dental Medicine, Department of Periodontology, Stony Brook

University, Stony Brook, United States

Background & Aim: The importance of peri-implant soft tissue pheno-

type (i.e., peri-implant keratinized mucosa width (KMW) and thickness

(MT), and the supracrestal tissue height) for the maintenance of peri-

implant tissue health is still poorly understood. The present study

aimed to identify the possible influence of the morphology of peri-

Thickness
change
ROI (mm) S0-S3 Baseline-12 M S0-S4 Baseline-24 M S3-S4 12-24 M

S0-S3 P
value

S0-S4 P
value

S3-S4 P
value

Total �0.16 (95% CI: �4 to 0.06) �0.17 (95% CI: �0.05 to 0.4) 0.01 (95% CI: �0.2 to 0.2) 0.25 0.21 0.99

Marginal �0.24* (95% CI: �0.48; 0.002) �0.22 (95% CI: �0.46; 0.02) 0.019 (95% CI: �0.08 to 0.4) 0.049 0.09 0.22

Apical �0.19* (95% CI: �0.36; �0.2) �0.07 (95% CI: �0.09; 0.2) 0.002 (95% CI: �0.17; 0.16) 0.02 0.66 0.64
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implant soft tissue phenotype on peri-implant health status in regular/

irregular compliers enrolled in peri-implant maintenance ther-

apy (PMIT).

Methods: Sixty-three patients with a total of 249 bone-level implants

with platform switching were analysed among a specific patient popu-

lation treated in a university dental clinic. Patients were categorized in

‘regular’ (≥2 [PIMT]/year) and ‘irregular’ (<2 [PIMT]/year) compliers.

Each category was divided into three groups: Adequate KMW

(≥2 mm), inadequate KMW (<2 mm and >0 mm), and absence of

KMW (0 mm). Two subgroups were defined as ‘thick MT’ (≥2 mm)

and ‘thin MT’ (<2 mm). On the implant and patient levels, peri-implant

health status was analysed clinically and radiographically. Data were

evaluated by using Kruskal-Wallis test. Multilevel logistic regression

models analysing the risk indicators and their relation to the peri-

implant status were also performed.

Results: On implant level, a statistically significant difference was only

observed for the gingival index favouring an inadequate KMW with

thick MT in regular compliers whereas, there were statistically signifi-

cant differences between the groups in terms of probing depth (PD),

bleeding on probing (BOP), clinical attachment level (CAL), buccal

mucosal recession (BMR), and radiographic vertical defect depth

(VDD) favouring an adequate KMW with thick MT in irregular com-

pliers (p < 0.05). On patient level, BOP, BMR, and VDD were found to

be statistically significantly low in the presence of adequate KMW for

irregular compliers (p < 0.05).

Conclusions: In irregular compliers, an inadequate or a lack of KMW

with thin MT appears to be closely related with the development of

peri-implant inflammation. (The researcher is supported by TUBITAK-

BIDEB 2219-International-Post-Doctoral-Research-Fellowship-

Programme).

POSTER DISCUSSION|PERIODONTITIS AND
SYSTEMIC DISEASES - FROM PREGNANCY
COMPLICATION TO SYSTEMIC INFLAMMATION

PD119: Extracellular vesicles in the gingival crevicular
fluid are involved in the severity of periodontitis
during pregnancy

A. Chaparro1, O. Realini1, M. Hernández2, M.J. Bendek1, D. Busso1,

V. Ramírez1, A. Hoare2, S. Illanes1

1Universidad de los Andes, Santiago, Chile, 2Universidad de Chile,

Santiago, Chile

Background & Aim: In periodontitis, the ulcerated and permeable epi-

thelium could allow the translocation of placental extracellular vesicles

(EVs) into periodontal tissues and gingival crevicular fluid (GCF). The

inflamed placenta releases a large quantity of EVs to the maternal cir-

culation, mainly from the syncytiotrophoblastic cell layer, which is

implicated in immunomodulation, endothelial cell migration, vascular

changes, intercellular communication, proteins transport, and immune

regulation. EVs can be classified into micro-vesicles and exosomes.

This release of placental EVs during pregnancy could be related to an

exacerbation of systemic inflammation, which could lead to a great

periodontal inflammation during pregnancies. The present study

aimed to explore the concentration of extracellular vesicles (EVs) and

their subpopulations (micro-vesicles and exosomes) in GCF, and peri-

odontal disease status during pregnancy.

Methods: A descriptive study was conducted. Pregnant systemically

healthy women, aged between 18 and 40 years at 24 to 28 weeks

gestation were included. Samples of GCF were collected, and a com-

plete maternal/obstetric and periodontal history was obtained. EVs

were precipitated and isolated by ExoQuick™ and the concentration

and size of total EVs, micro-vesicles, and exosomes were performed

by nano tracking particles (Nanosight™).

Results: There were recruited 74 pregnant women at 24 to 28 weeks

of pregnancy. The total concentration of EVs was significantly higher

in pregnant women with periodontitis stages III and IV compared with

gingivitis and mild periodontitis (stages I and II) (2.3e + 08 (1.5e + 09)

and 3.0e + 08 (2.0e + 09) respectively; p-value = 0.02). Similarly,

there was observed and increased concentration of micro-vesicles

(1.3e + 08 (1.2e + 09) and 2.2e + 08 (1.2e + 09) respectively; p-

value = 0.01) and exosomes in GCF (2.7e + 07 (5.8e + 08) versus

7.3e + 07 (1.4e + 09); p-value = 0.03).

Conclusions: EVs may act as a communication mechanism between

cells, promoting periodontal inflammation. The results support that

GCF-EVs concentrations could be a placental molecule implicated in

the increased periodontal inflammation observed in pregnant women.

PD120: Periodontal status and microbiome
composition in women with preterm birth – A case
control study

V. Bartha1, R. Wittlinger2, S. Boutin3, J. Pauluschke-Fröhlich4, C. von

Ohle2, D. Wolff1, S. Steinmacher4

1Center for Conservatice Dentistry and Periodontology, Heidelberg

University Hospital, Heidelberg, Germany, 2Department of Restorative

Dentistry, Tuebingen University Hospital, Tübingen, Germany, 3Center for

Infectiology, Heidelberg University Hospital, Heidelberg, Germany,
4Tuebingen University Hospital, Tuebingen, Germany

Background & Aim: Preterm birth serves as a main cause for neonatal

mortality worldwide. Proposed pathomechanisms suggest an associa-

tion between periodontitis and preterm birth. The aim of this study

was to investigate the impact of the periodontal status and oral micro-

biome on preterm birth in puerperal woman.

Methods: In this case control study, puerperal patients (n = 77) were

divided into two groups: one with preterm birth (PTG, n = 33,

<37 weeks), one with term birth (TG, n = 44, >37 weeks). Study

examinations included: oral and periodontal status with probing

pocket depth (PPD), clinical attachment loss (CAL), bleeding on prob-

ing (BOP) and when applicable supragingival biofilm samples (SBS) as

well as additionally subgingival pocket samples (SPS) in case of
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periodontitis. The plaque samples were analysed using 16S rRNA gene

sequencing.

Results: In PTG, the CAL and percentage of PPD ≥4 mm was statisti-

cally significantly higher than in TG (CAL: p = 0.0128, % PPD ≥4 mm:

p = 0.047). The microbiome differed significantly between the groups

(SBS: r2 = 0.13; p = 0.015; SPS: r2 = 0.08, p = 0.002). The SPS of the

TG patients showed significantly higher alpha diversity (p = 0.020)

and evenness (0.006) and lower dominance (p = 0.019). In PTG, cer-

tain ribosomal sequence variants were significantly different abundant

compared to TG (SBS: Lautropia spp. and Prevotella spp. more abun-

dant, Atopobium rimae and Bifidobacteria spp. less abundant; SPS:

Abiotrophia defectiva more abundant, Corynebacterium matruchotii and

Leptotrichia spp. less abundant).

Conclusions: Within its limitations, our study underlines the possible

association of periodontitis and preterm delivery. The microbiome

varied significantly between the groups, possibly indicating a role in

the induction of preterm birth.

PD121: Obesity as a related factor of periodontitis
during pregnancy: A cross-sectional study

V. Ramírez1, L. Weber1, S. Illanes1, O. Realini1, M.J. Bendek1,

M. Hernandez2, D. Busso1, M.L. Mizgier1, A. Chaparro1

1Universidad de los Andes, Santiago, Chile, 2Universidad de Chile,

Santiago, Chile

Background & Aim: Obesity (defined as body mass index

BMI < 30 kg/m2) is a rapidly growing health-related problem in the

world. Recent epidemiologic studies indicated that there is an associa-

tion between obesity and periodontitis. Because obesity can affect the

inflammatory immune status and increase the susceptibility of peri-

odontitis during pregnancy. The present study aimed to evaluate the

relationship between obesity and periodontitis in pregnant women.

Methods: A cross-sectional study was conducted with 972 pregnant

women. Sociodemographic variables (sex, age, educational level), clini-

cal (weight, height, body mass index, clinical nutritious status), clinical

history, and perinatal outcomes (systolic and diastolic pressure, blood

sugar levels, smoking, preeclampsia, gestational diabetes, and preterm

birth), were considered. The primary exposure variable was obesity,

and the main result was periodontitis diagnosis.

Results: Pregnant women were classified as gingival healthy (4.1%),

gingivitis (22.7%), stage I periodontitis (5.5%), stage II periodontitis

(38.6%), stage III periodontitis (24%) and stage IV periodontitis (5.1%).

29.3% (n = 285) of pregnant women were obese. Age (OR 1.08, 95%

CI: 1.05–1.11; p-value<0.001), educational level (OR 3.88, 95% CI:

2.84–5.30; p-value<0.001), smoking (OR 2.35, 95% CI: 1.46–3.81, p-

value: 0.0005) and BMI (OR 1.06, 95% CI: 1.03–1.09, p-value: 0.0001)

and obesity (OR 1.62, 95% CI: 1.19–2.23; p-value:0.0025) were asso-

ciated with periodontitis during pregnancy.

Conclusions: Our results of this study suggest an association between

obesity, BMI, age, education level, and smoking with the diagnosis of

periodontitis in pregnant women.

PD122: The proinflammatory association
between periodontitis and gestational diabetes
mellitus: Communication through Porphyromonas
gingivalis lipopolysaccharide and small extracellular
vesicles

M.J. Bendek1, O. Realini1, G. Canedo1, M. Hernández2, A. Hoare2,

D. Busso3,4, L. Monteiro3,4, S. Illanes3,4, A. Chaparro1

1Centre for Biomedical Research, Periodontology, Universidad de los

Andes, Santiago, Chile, 2Pathology and Oral Medicine, Universidad de

Chile, Santiago, Chile, 3Centre for Biomedical Research, Biology of

Reproduction, Universidad de los Andes, Santiago, Chile, 4IMPACT,

Center of Interventional Medicine for Precision and Advanced Cellular

Therapy, Universidad de los Andes, Santiago, Chile

Background & Aim: Several epidemiological studies support an associ-

ation between periodontitis and gestational diabetes mellitus (GDM).

In both diseases, the periodontal and placental inflammatory status

increases. However, the biological mechanisms involved in the GDM-

periodontitis relationship remain unclear. Porphyromonas Gingivalis

(P. gingivalis) has been detected in placental tissue and related to

adverse pregnancy outcomes, and its lipopolysaccharide (LPS) is a

well-studied ligand for TLR-4. The simultaneous contribution of

P. gingivalis-LPS and hyperglycemia to the pro-inflammatory pheno-

type of placental-chorionic villi has never been addressed. Moreover,

novel inflammatory carriers, known as extracellular vesicles (sEVs),

may act in the GDM-periodontitis cross-talk, since cells respond to

their environment changing their sEVs release profile. Thus, this study

aims to explore the effect of hyperglycemia and P. gingivalis-LPS on

the expression pro-inflammatory markers and sEVs release profile in

chorionic villi explants in vitro.

Methods: Chorionic villi explants from fresh term placentas (n = 8)

were stimulated with P. gingivalis-LPS (1 μg/mL) and hyperglycemia

(25 mM D-glucose). We compared between study groups: a) TLR-2,

-4, and -9, IL-1β, IL-6, and TNF-α mRNA expression by RT-qPCR; b)

Phosphorilated-p65 (NF-κB) and inflammasome NLRP-3 protein

expression by Western Blot; c) secretion of IL-1β, IL-6, and TNF- α by

multiplex immunoassay (Luminex); and d) chorionic villi explants-sEVs

release profile by ultracentrifugation isolation and nanoparticle track-

ing analysis.

Results: We observed that both LPS and hyperglycemia dual stim-

uli acted in synergy to increase the proinflammatory properties of

chorionic villi explants in terms of mRNA, intracellular protein

expression and cytokine secretion, being particularly higher in

TLR-4 mRNA and phosphorylated-p65 (NF-κB) protein for the

hyperglycemia and LPS positive group (p < 0.05). Moreover, hyper-

glycemia and LPS stimuli increased the chorionic villi-sEVs release

rate, being higher than in normoglycemia or no-LPS control

groups (p < 0.05).

Conclusions: This study suggests a proinflammatory synergic

effect of P. gingivalis-LPS and hyperglycemia in an isolated sce-

nario, highlighting the involvement of a periodonto-pathogenic
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stimulus and placental-derived sEVs, in the periodontitis-GDM

cross-talk.

PD123: Oral health in patients with severe chronic
obstructive pulmonary disease (COPD): A case–
control study

M.M Simon1, J. Brock2, A. Ritz3, C. Büsch3, T.-S. Kim1, A. Ciardo1

1Section of Periodontology, Department of Conservative Dentistry, Clinic

for Oral, Dental and Maxillofacial Diseases, Heidelberg University

Hospital, Heidelberg, Germany, 2Department of Pneumology and Critical

Care Medicine, Thoraxklinik and Translational Lung Research Center

Heidelberg (TLRCH), University of Heidelberg, Heidelberg, Germany,
3University of Heidelberg, Institute of Medical Biometry, Heidelberg,

Germany

Background & Aim: There is rising evidence connecting periodontitis

and various pulmonary diseases. This case–control study aims to

investigate the association of severe COPD with oral health.

Methods: After a sample size calculation, 52 patients with severe

COPD (GOLD stage 3 and 4; test group) and 52 non-COPD patients

(control group) were enrolled. Matching was performed regarding age,

sex, smoking (pack years) and number of systemic diseases. In addition

to dental findings (missing teeth, caries, restorations, dentures), a full

periodontal chart was recorded. Further, the study participants were

asked to fill out questionnaires evaluating oral health-related quality

of life (OHRQOL) using the OHIP-G14, as well as obtaining general

information on socio-economic status, lifestyle and oral health

behaviours.

Results: Between test and control group, there were no statistically

significant differences regarding age (test group 65.35 ± 8.00 versus

control group 66.69 ± 6.53, p = .262), sex (female: 28 (54%) versus

24 (46%), p = .0493), pack years (45.54 ± 26.32 versus 43.85 ± 19.88,

p = .920), and systemic diseases (2.85 ± 1.49 versus 2.35 ± 1.22,

p = .108). Patients with severe COPD had a statistically significant

lower number of teeth (12.58 ± 9.67 versus 18.85 ± 6.24, p < .001)

besides a higher DMFT (21.12 ± 5.83 versus 19.10 ± 3.91, p = .036).

In addition, removable dentures were more common among the test

group (33 (63%) versus 16 (31%), p < .001). COPD patients had signif-

icantly greater probing pocket depths (PPD) and bleeding on probing

(BOP) compared to controls (PPD: 3.24 ± 0.71 versus 2.75 ± 0.37,

p < .001; BOP[%]: 34.52 ± 22.03 versus 22.85 ± 17.94, p = .003), but

there was no statistically significant difference in clinical attachment

level (3.91 ± 0.98 versus 3.75 ± 0.75, p = .618).

The OHIP-G14 values were statistically significantly higher in the test

compared to the control group (7.40 ± 7.28 versus 3.63

± 4.85, p = .002).

Conclusions: Within the limitations of this study, patients with severe

COPD display worse overall dental and periodontal status, and show

lower OHRQOL compared to non-COPD patients.

PD124: Porphyromonas gingivalis administration
induces obesity, modifies gene expression in the liver
and brown adipose tissue in pregnant mice, and causes
underweight in foetuses

S. Yoshida1, M. Hatasa1, Y. Ohsugi1, Y. Tsuchiya1, A. Liu1, H. Niimi1,

K. Morita1, T. Shimohira1, N. Sasaki2, S. Maekawa1, T. Shiba1,

T. Hirota3, K. Noritake2, H. Nitta2, S. Katagiri1, T. Iwata1

1Department of Periodontology, Graduate School of Medical and Dental

Sciences, Tokyo Medical and Dental University (TMDU), Tokyo, Japan,
2Oral Diagnosis and General Dentistry, Division of Clinical Dentistry

Tokyo Medical and Dental University (TMDU) Hospital, Tokyo Medical

and Dental University (TMDU), Tokyo, Japan, 3Division of Molecular

Genetics, Research Center for Medical Sciences, Jikei University School of

Medicine, Tokyo, Japan

Background & Aim: Preventing adverse pregnancy outcomes is

essential for maternal and child health. Periodontal disease is a risk

factor for many systemic diseases including adverse pregnancy out-

comes, such as preterm birth and low birth weight. In addition,

administration of the periodontopathic bacterium Porphyromonas

gingivalis exacerbates obesity, glucose tolerance, steatosis of the

liver, and alters endocrine function in the brown adipose tissue

(BAT). However, the effects of having periodontal disease during

pregnancy remain unclear. Thus, this study aims to investigate the

effect of P. gingivalis administration on obesity, the liver, and BAT

during pregnancy.

Methods: Sonicated P. gingivalis (Pg) or saline (Co) was administered

intravenously and orally to pregnant C57BL/6J mice three times per

week. Maternal body weight and fetal body weight on embryonic day

(ED) 18 were evaluated. Microarray analysis and qPCR in the liver and

BAT, and hepatic and plasma triglyceride quantification were per-

formed to dams at ED 18.

Results: The body weight of Pg dams was heavier than that of Co

dams, but the fetal body weight was decreased in the offspring of

Pg dams. Microarray analysis revealed 254 and 53 differentially

expressed genes in the liver and BAT, respectively. Gene set

enrichment analysis exhibited the downregulation of fatty acid

metabolism gene set in the liver and oestrogen response early/late

gene sets in the BAT, whereas inflammatory response and

IL6/JAK/STAT3 signalling gene sets were upregulated both in the

liver and BAT. The downregulation of Lpin1, Lpin2, and Lxra

expression in the liver, which are related to triglyceride synthesis,

and a decreasing trend in hepatic triglyceride of Pg dams were

found.

Conclusions: The intravenous and oral administration of sonicated

P. gingivalis induced gestational obesity and altered gene expression in

the liver and BAT in pregnant mice, and caused underweight in foe-

tuses. P. gingivalis administration may modify hepatic lipid metabolism

during pregnancy.
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PD125: Correlation between bone mineral density and
periodontal conditions in a cohort of post-menopausal
women

E. Calciolari1,2, F. Rivara1, M. Goldoni3, N. Donos2, G.M. Macaluso1,

G. Passeri4

1Dental School, Department of Medicine and Surgery, University

of Parma, Parma, Italy, 2Centre for Oral Clinical Research and

Centre for Oral Immunobiology and Regenerative Medicine, Queen

Mary University of London, London, United Kingdom, 3Department

of Medicine and Surgery, University of Parma, Parma, Italy, 4Unit

of Andrology, Metabolic Bone Diseases and Endocrinology,

Department of Medicine and Surgery, University of Parma,

Parma, Italy

Background & Aim: Osteoporosis and periodontitis are often

silent diseases which share several risk factors, including ageing,

smoking and diseases/medications interfering with osseous healing.

Several studies seem to indicate a correlation between them, with

osteoporotic patients being at higher risk of presenting severe

periodontitis. This study aimed to assess the correlation between

bone mineral density (BMD) and periodontal condition in a cohort

of well-characterized post—menopausal women and to investigate

associations with panoramic indices used to screen for

osteoporosis.

Methods: 124, ≥50-year-old women who underwent a dual-energy

x-ray absorptiometry (DXA) within the previous 24 months to

assess their BMD and not affected by systemic diseases (other

than osteoporosis) with a known impact on bone metabolism

were recruited. A calibrated examiner recorded a periodontal

chart, bleeding and plaque scores. A panoramic radiograph was

performed, where different indices were assessed by two blind

examiners, including Klemetti Index (KI), that qualitatively assesses

the mandibular cortex distal to the mental foramen, and Mandibu-

lar Cortical Wdith. The accuracy of panoramic indices to screen

for osteoporosis was evaluated, as well as their correlation with

periodontal parameters.

Results: 41 participants had osteoporosis (33.1%), while 83 were

healthy/osteopenic (66.9%). A significant difference in mean attach-

ment loss (AL) was observed between healthy/osteopenic and osteo-

porotic women (0.84 ± 0.70 mm vs. 1.15 ± 0.95 mm; p = 0.04), while

no differences were detected for other periodontal parameters. BMD

significantly correlated with the percentage of missing teeth

(p = 0.028). KI had a sensitivity and specificity to screen for osteopo-

rosis of 68.3% and 83.1% and it significantly correlated with a history

of previous traumatic fractures, as well as with AL, probing pocket

depth and recession.

Conclusions: A correlation between BMD and periodontal conditions

was confirmed, with osteoporotic patients presenting greater mean

AL and a higher percentage of missing teeth, thus highlighting the

importance for such category of patients to undergo regular periodon-

tal assessments.

PD126: Oral health in patients on antiresorptive
medication during supportive periodontal therapy:
A case–control study

A. Ciardo1, M.M. Simon1, S. Awounvo2, C. Büsch2, T.-S. Kim1

1Section of Periodontology, Department of Conservative Dentistry, Clinic

for Oral, Dental and Maxillofacial Diseases, Heidelberg University

Hospital, Heidelberg, Germany, 2Institute of Medical Biometry, University

of Heidelberg, Heidelberg, Germany

Background & Aim: Evidence to which extent periodontal therapy is

successful as well as safe considering medication-related osteonecrosis of

the jaw (MRONJ) during antiresorptive medication (ARM) is scarce. This

case–control study investigates the dental and periodontal status of

patients receiving ARM during supportive periodontal therapy (SPT).

Methods: After sample size calculation, 50 patients under ARM (test-

group) and 50 patients matched according to age, sex and systemic

diseases without ARM (control-group) in regular SPT after active peri-

odontal therapy at the Section of Periodontology at Heidelberg Uni-

versity Hospital were enrolled. In addition to clinical dental and

periodontal findings, oral health-related quality of life was assessed

using the OHIP-G14 questionnaire.

Results: There were no statistically significant group differences in age

(test group: 70.00 ± 9.07 versus control group: 71.02 ± 8.22; p = 0.557),

sex (p = 0.271) and systemic diseases (p = 0.153). DMFT (18.38 ± 3.85

versus 17.96 ± 4.08; p = 0.598), probing pocket depth (2.31 ± 0.20 ver-

sus 2.38 ± 0.26; p = 0.093), clinical attachment level (3.25 ± 0.76 versus

3.46 ± 0.58; p = 0.117) and bleeding on probing (15.07 ± 11.53 versus

15.77 ± 13.08; p = 0.778) were not statistically significantly different.

The OHIP-G14 score was statistically significantly higher in the test com-

pared to the control group (6.10 ± 6.76 versus 3.62 ± 5.22, p= 0.043).

ARMwas delivered in 16 cases (32%) orally, in 32 (64%) intravenously and

in 2 (4%) combined. Underlying diseases for ARM were osteoporosis in

36 of the cases (72%), cancer in 8 (16%), bone metastases in 5 (10%) and

a combination of cancer and osteoporosis in 1 (2%). 40% of cases reported

being educated about preventive measures regarding MRONJ prior to

medication and 20% were sent beforehand to a dentist/maxillofacial sur-

geon for oral examination. In the past, four patients experienced MRONJ

due to periodontal (n= 3) and endodontic and restorative reasons (n = 1).

Conclusions: Within the limitations of this study, patients on ARM in regu-

lar SPT demonstrate comparable dental and periodontal status to controls.

PD127: Periodontal diseases and dose–response
association between periodontal inflamed surface area
and C-reactive protein, ferritin levels, and crisis
episodes in patients with sickle cell anaemia

A. Sari1, G. Ilhan2

1Department of Periodontology, Hatay Mustafa Kemal University, Hatay,

Turkey, 2Department of Haematology, Hatay Mustafa Kemal University,

Hatay, Turkey
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Background & Aim: This study aimed to investigate dose–response

association between periodontal inflamed surface area (PISA) and C-

reactive protein, ferritin levels and crisis episodes in patient with SCA,

and periodontal status and periodontal disease progression rate of

patients with sickle cell anaemia (SCA) and systemically healthy

individuals.

Methods: 80 patients with SCA (n = 80), and 80 systemically healthy

individuals (n = 80) were enrolled in the study. Clinical periodontal

measurements were recorded. PISA values were calculated. Crisis epi-

sodes were recorded and blood samples collected from SCA patients.

Ferritin and high-sensitivity C-reactive protein (hs-CRP) levels were

examined biochemically. The regression analyses were performed to

ascertain the independent association between periodontal conditions

and serum ferritin and hs-CRP levels, and crisis frequency.

Results: Presence of periodontitis (p = <0.001) were higher and peri-

odontal health were lower (p = <0.001) in SCA group than in control

group. All clinical periodontal parameters and PISA were higher in the

SCA groups than in the control groups (p = <0.001). Patients with

PISA >776 mm2 had 6.06 greater chances of having hs-CRP above

10 mg/L after adjusting for confounding variables (OR = 6.06; 95%

CI: 1.9–19.26), had 31.41 greater chances of having ferritin above

1000 ng/L after adjusting for confounding variables (OR = 31.41;

95% CI: 6.62–149.16), had 3.27 greater chances of having crisis fre-

quency above 3 times in a year after adjusting for confounding vari-

ables (OR = 3.27; 95% CI: 1.05–10.23).

Conclusions: There were dose–response relationships between CRP,

ferritin, and acute painful crisis and PISA in SCA patients. SCA

patients with high inflammatory markers may be more likely to

develop severe periodontitis had high PISA.

PD128: Periodontitis prevalence in Colitis & Crohn's
disease (PPCC) patients

K. Bertl1,2, J. Burisch3,4, N. Pandis5, C. Bruckmann6, B. Klinge1,7,

A. Stavropoulos1,6

1Faculty of Odontology, University of Malmö, Periodontology, Malmö,

Sweden, 2Oral Surgery, University Clinic of Dentistry, Medical University

of Vienna, Vienna, Austria, 3Medical Division, Copenhagen University

Hospital, Gastrounit, Copenhagen, Denmark, 4Hvidovre Hospital,

Copenhagen Center for Inflammatory Bowel Disease in Children,

Adolescents and Adults, University of Copenhagen, Copenhagen,

Denmark, 5Orthodontics and Dentofacial Orthopaedics, School of Dental

Medicine, University of Bern, Bern, Switzerland, 6Medical University of

Vienna, Conservative Dentistry and Periodontology, University Clinic of

Dentistry, Vienna, Austria, 7Division of Oral Diseases, Dental Medicine,

Karolinska Institute, Stockholm, Sweden

Background & Aim: The etiopathogenesis of inflammatory bowel dis-

eases (IBD) appears similar to that of periodontitis and previous stud-

ies have indicated a potential association between both diseases.

To assess in a questionnaire-based case–control study whether self-

reported oral health, periodontitis, and tooth loss in IBD patients

differs a) from that in matched IBD-free controls, and b) among ulcer-

ative colitis (UC) and Crohn's disease (CD) patients.

Methods: The survey including questions on general anamnestic

information, IBD diagnosis, and oral health was sent out to IBD

patients and matched controls in a 1:3 ratio. Matching was based on

a) gender, b) age, c) education, d) income after taxes, and e) living area.

Results: Regression analyses were based on 1108 IBD patients and

3429 controls. IBD patients reported significantly inferior oral health

status and more periodontal problems compared to controls. Specifi-

cally, the percentage of individuals having only 10 to 19 remaining

teeth was twice as high among cases and the percentage of cases

judging the state of their teeth and gums as poor or very poor was

about 2�/3-times higher compared to controls. Further, except for

2 questions on self-reported surveillance of periodontitis, all questions

indicated significantly more periodontal problems among cases, and a

significantly higher number of cases reported having periodontitis

(19.9 vs. 31.8%, respectively). The multivariate analyses showed a sig-

nificantly increased risk for an inferior perceived oral health and self-

reported presence of periodontitis for UC and CD patients compared

to controls (1.6 to 1.7-times for UC and 2.2-times for CD patients).

CD patients presented 70% higher risk for having lost more teeth

compared with controls.

Conclusions: IBD patients seem to have a significantly increased risk

for periodontitis and tooth loss. It is suggested to keep these patients

under close surveillance to prevent periodontitis development and/or

mitigate its progression and its calamities.

PD129: Periodontal disease, caries and tooth loss after
haematopoietic stem cell transplantation: A systematic
review

L. van Gennip1, M. Bulthuis1, N. Blijlevens2, M.-C. Huysmans1, S. van

Leeuwen1, R. Thomas1

1Dentistry, Radboud University Medical Center, Nijmegen, Netherlands,
2Haematology, Radboud University Medical Center, Nijmegen,

Netherlands

Background & Aim: Haematopoietic stem cell transplantation (HSCT)

is a potentially curative treatment option for haemato-oncological,

immunobiological and hereditary diseases. It involves intravenous

infusion of haematopoietic stem cells after a conditioning regimen

consisting of chemotherapy with or without total body irradiation.

HSCT recipients may have a higher risk of developing periodontal dis-

ease and dental caries due to medication effects, poor oral hygiene, a

decrease in salivary flow rate and a diet enriched with energy. To

obtain an overview of published data concerning the influence of

HSCT on periodontal disease, caries and tooth loss a systematic

review was conducted.

Methods: PubMed and Embase were searched for eligible papers,

published from January 2000 until November 2020. Papers were con-

sidered for inclusion if they reported on any dental index after HSCT

or assessed prevalence/incidence of dental diseases after HSCT in
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adult patients. Risk of bias was assessed according to the quality

criteria obtained from the critical appraisal checklists by the Joanna

Briggs Institute. Data synthesis was performed by narrative non-

statistical summary.

Results: Out of 1352 papers, 20 were included in this review. Nearly

half of the studies were considered at high risk of bias, and most of

the prevalence studies were lacking clear outcome definitions. Longi-

tudinal studies showed that HSCT did not result in a decline in peri-

odontal health, new nor progressing caries lesions and tooth loss. A

trend towards an improvement of periodontal health after HSCT was

even shown. However, prevalence data suggested a higher prevalence

of periodontal disease and dental caries among HSCT survivors com-

pared to the general population. Nevertheless edentulism was less

common among HSCT survivors.

Conclusions: Longitudinal studies measuring periodontal disease and

caries at surface level and prevalence studies with clear outcome defi-

nitions are necessary to be performed. Dentists should be aware that

periodontitis and caries may be more common in HSCT survivors.

POSTER DISCUSSION|RESEARCH IN REGENERATIVE
SURGERY: FROM IN VITRO STUDIES TO
SYSTEMATIC REVIEWS

PD130: Periodontal wound healing and regeneration
with a novel hydrogel containing adipose-derived
mesenchymal stromal cells (ASCs) in spontaneous
periodontal lesions in beagle dogs

S. Laurencin1,2, P. Monsarrat3,4, V. Blasco-Baqué5,6, G. Jourdan7,

I. Raymond-Letron7, V. Benard-Planat4, P. Kemoun5,4.
1School of Dental Medicine, Periodontal Department, Paul Sabatier

University, Toulouse, France, 2CERPOP, Toulouse University, INSERM,

Toulouse cedex 9, France, 3School of Dental Medicine, Biomaterials

Department, Paul Sabatier University, Toulouse, France, 4RESTORE,

Toulouse, France, 5School of Dental Medicine, Biology Department, Paul

Sabatier University, Toulouse, France, 6INSERM, UMR 1297, I2MC,

Toulouse cedex 4, France, 7Ecole Nationale Vétérinaire de Toulouse,

Toulouse Cedex 3, France.

Background & Aim: Restoring periodontal host/microbiota homeosta-

sis is a key factor of periodontal regeneration. Here we tested the

effect of a novel fibrin hydrogel containing adipose-derived stromal

cells (ASCs) on periodontal defects.

Methods: 15 beagle dogs (mean age 9.6 + 2.5 years) presenting spon-

taneous periodontitis were included in the study (ANR ASC PARO

16-CE18-0019). After non-surgical periodontal treatment, a double-

blinded split-mouth surgical treatment was conducted. Mandibular

periodontal lesions were grafted with a hydrogel with or without

autologous ASCs. Clinical parameters such as periodontal pocket

depth (PPD), bleeding on probing (BoP), clinical attachment level

(CAL), gingival index (GI) were measured at 45 and 120 days.

Histological analysis was also carried at 120 days. RNA-sequencing

(RNA-seq) was performed to identify ASCs' expression profile and

understand it's association with the clinical parameters.

Results: PPD, CAL, BoP and GI were significantly decreased at

120 days in the sites containing ASCs compared to the hydrogel alone

(respectively for PPD: 2.97 mm + 0.46 vs 4.89 mm + 1.24; p < 0.001;

CAL: 4.56 mm + 1.10 vs 6.34 mm + 1.18; p < 0.001; BoP:

0.24 + 0.42 vs 1.24 + 0.64; p < 0.001; GI: 0.76 + 0.64 vs

1.48 + 0.48; p < 0.001). Also for all 4 parameters the mean difference

adjusted on the subject and the baseline value (aMD [CI95%]) indi-

cated a significant clinical improvement at 120 days (respectively for

PPD: �1.24 [�1.64; �0.85]; p < 0.001; CAL: �1.16 [�1.80; �0.53];

p < 0.001; BoP: �0.60[�0.85; �0.36]; p < 0.001; GI: �0.37[�0; 52;

�0.22]; p < 0.001). Histological analysis showed images of regenera-

tive or stable periodontal attachment with short junctional epithe-

liums. Finally, RNA-seq data revealed different gene expression

profiles related to CAL and BoP improvement.

Conclusions: This study shows for the first time that ASCs are able to

induce stable periodontal regeneration opening the field to novel peri-

odontal regenerative therapies.

PD131: Human supracrestal gingival connective
tissue-derived mesenchymal stem cells altered M1/
M2 gene expression level in coculture with
differentiated THP-1 cells

S. Srithanyarat1, J. Inthayat1, P. Petcharat2

1Faculty of Dentistry, Periodontology, Chulalongkorn University, Bangkok,

Thailand, 2Faculty of Dentistry, Chulalongkorn University, Oral Biology

Research Center, Bangkok, Thailand

Background & Aim: To investigate the effect of supracrestal gingival

connective tissue-derived mesenchymal stem cells (SG-MSCs), the

novel periodontium-derived stem cell resource, on macrophage

polarization-related gene expression.

Methods: SG-MSCs from three healthy patients were extracted by

enzymatic digestion method. MSCs were characterized by means of

determining cell surface markers by flow cytometry, colony-forming

ability, adipogenic and osteogenic differentiation potential. THP-1

cells, a monocyte-like cell line, were treated with 100 ng/mL phorbol

12-myristate 13-acetate (PMA) for 48 h to obtain differentiated

THP-1 macrophages (dTHP-1). Then, dTHP-1 cells were co-cultured

with SG-MSCs in transwell plates at a proportion of 1:1 for 72 h. Total

RNA of dTHP-1 cells was isolated. Real-time polymerase chain reac-

tion (RT-PCR) was performed to determine macrophage polarization-

related gene expression including nitric oxide synthase (NOS2), C-C

motif chemokine ligand 2 (CCL2), peroxisome proliferator cctivated

receptor gamma (PPARγ), transglutaminase 2 (TGM2), arginase

1 (ARG-1), and transforming growth factor beta-1 (TGF-β1).

Results: SG-MSCs expressed MSC markers, including CD29, CD44,

CD73, CD90, CD105, and STRO-1. SG-MSCs showed colony forming

ability and possessed osteogenic and adipogenic differentiation
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potential. mRNA expressions of CCL2 and TGM2 were significantly

upregulated when dTHP-1 cells were cocultured with SG-MSCs (3.6

and 2.5 folds, P = 0.02 and P = 0.04, respectively). The upregulation

of PPARγ (1.2-fold) and ARG-1 (4.2-fold) was observed after being

cocultured with SG-MSCs but did not reach statistical significance. No

change in TGF-β1 expression was observed after coculture. NOS2

expression appeared to be varied among each individual sample.

Conclusions: This study revealed the role of SG-MSCs in modulating

macrophage polarization by upregulating mRNA expression of CCL2

and TGM2. The results suggested the potential of SG-MSCs in help

recruit immune cells and enhance M2 polarization that essential in

controlling inflammation process in periodontitis and enhancing peri-

odontal regeneration.

PD132: Healing potential of cells isolated from the
soft tissue wall of remaining periodontal pockets:
In vitro study

E. Gousopoulou1, A. Bakopoulou2, D. Laskaris3, D. Apatzidou1

1Periodontology, Preventive Dentistry and Implant Biology, Aristotle

University of Thessaloniki, Thessaloniki, Greece, 2Prosthodontics, Aristotle

University of Thessaloniki, Thessaloniki, Greece, 3Molecular Biology,

National Cancer Institute, Amsterdam, Netherlands

Background & Aim: To determine the wound healing potential of the

soft-tissue wall lining remaining periodontal pockets versus healthy

gingival crevices in the same individuals.

Methods: Gingival tissue biopsies collected from the inner soft-tissue

wall of remaining periodontal pockets (n = 3; GT-biopsies) and

healthy gingival crevices (n = 3; G-biopsies) were subjected to RT2-

profiler PCR Array for wound healing-related markers, followed by

network analysis of the differentially expressed genes.

Lymphangiogenesis-related gene expression was determined by qRT-

PCR. The migration potential of mesenchymal stem cells (MSCs) iso-

lated from the GT-biopsies (n = 3; GT-MSCs) and the G-biopsies

(n = 3; G-MSCs) was evaluated by two different methods; the Scratch

Migration Assay and the Transwell Migration Assay. The Total Colla-

gen Assay was performed to determine the collagen protein content

in GT-MSC and G-MSC homogenates.

Results: Gene Ontology analysis on significantly upregulated genes

expressed in GT-biopsies revealed enrichment of processes related to

matrix remodelling, collagen deposition, and integrin signalling. In con-

trast, no significantly expressed genes were noted in G-biopsies.

Regarding lymphangiogenesis-related genes, GT-biopsies demon-

strated statistically higher expression for PROX1 compared to G-

biopsies (p < 0.05). The Scratch Migration Assay and the Transwell

Migration assay indicated lower migration potential for GT-MSCs over

G-MSCs up to 30-h of observation (p < 0.001). Finally, Total Collagen

Assay demonstrated greater collagen protein production for GT-MSCs

versus G-MSCs (p < 0.05).

Conclusions: Differences in the expression patterns of various molec-

ular mechanisms were noted between the diseased and the healthy

tissues, possibly indicating an attempt of the diseased host tissues to

control inflammation and repair the site. This is also evidenced by the

finding that the GT-MSCs despite their lower migration potential at

early time points, they produce greater amounts of collagen enriching

the extracellular matrix. Current findings suggest that the soft-tissue

wall of remaining periodontal pockets contributes to healing and this

adds onto the clinical merits for granulation tissue preservation during

periodontal treatment.

PD133: The effect of oxidized LDL compared
to IL-1ß/TNF-ɑ/INFɣ cocktail on stemness and
differentiation properties of human gingival
mesenchymal stem cells

E. Mahlandt1, J. Tölle2, J. Schulz3, K. Hartmann1, M. Laudes1,4,5,

C. Graetz6, C. Dörfer6, D. Schulte1,4,5, K.M. Fawzy El-Sayed6,7

1Campus Kiel, Institute of Diabetes and Clinical Metabolic Research,

University Hospital of Schleswig-Holstein, Kiel, Germany, 2Clinic for

Conservative Dentistry and Periodontology, University Hospital of

Schleswig-Holstein, Kiel, Germany, 3Campus Kiel, Department of Oral

and Maxillofacial Surgery, University Hospital of Schleswig-Holstein, Kiel,

Germany, 4Campus Kiel, Division of Endocrinology, Diabetes and Clinical

Nutrition, Department of Internal Medicine I, University Hospital

Schleswig-Holstein, Kiel, Germany, 5Cluster of Excellence, Precision

Medicine in Chronic Inflammation, Christian-Albrechts-University of Kiel,

Kiel, Germany, 6Campus Kiel, Clinic for Conservative Dentistry and

Periodontology, University Hospital of Schleswig-Holstein, Kiel, Germany,
7Oral Medicine and Periodontology Department, Faculty of Dentistry,

Cairo University, Cairo, Egypt

Background & Aim: Oxidized low-density lipoprotein (oxLDL) is consid-

ered to be one of the important players in the development of metabolic

inflammatory diseases. Recently, oxLDL has been detected in gingival

crevicular fluid, indicating a potential interaction between oxLDL-driven

metabolic inflammation and periodontal disease. In this study, we com-

pared the effect of oxLDL to a cytokine inflammatory cocktail (IL-1ß/

TNF-ɑ/INF1) on gingival mesenchymal stem cells' (G-MSCs) properties.

Methods: Gingival connective tissue samples were collected during

elective surgery from healthy human donors (n = 5). G-MSCs were

isolated via anti-STRO-1 immunomagnetic column separation and

checked for MSCs characteristics. Third passage cells were stimulated

in the following three groups over 7 days: control (basic), cytokine

inflammatory cocktail (IL-1β [1 ng/mL], TNF-α [10 ng/mL], IFN-γ

[100 ng/mL]) or oxLDL (oxLDL [50 μg/mL]). Stemness transcription

factor expression (NANOG/SOX2/OCT4A), cellular proliferation as well

as subsequent multilinear differentiation potential, following a 7-days

stimulation in the respective groups, were investigated via histochem-

istry and RT-qPCR.

Results: Isolated G-MSCs demonstrated all predefined MSCs charac-

teristics. OxLDL and the cytokine inflammatory cocktail treated

G-MSCs showed no differences regarding their stemness markers

(p > 0.05). Cellular counts [median cell count � 10^5 (Q25/Q75)]
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were highest in the control [2.6607 (2.0804/4.5357)], followed by

the cytokine inflammatory cocktail [0.0433 (0.0026/1.4215)] and

finally the oxLDL group [0.0274 (0.0023/0.7290)] (p = 0.007).

Osteogenic differentiation [median relative Ca2+ content

(Q25/Q75)] was significantly reduced by the cytokine inflammatory

cocktail [0.0066 (0.0052/0.0105)] but not the oxLDL [0.0144

(0.0108/0.0216)], compared to the control group [2.6607

(2.0804/4.5357)] (p = 0.015). No significant differences were nota-

ble for the adipogenic or the chondrogenic differentiation potentials

(p > 0.05, Friedman).

Conclusions: Over 7 days, both the oxLDL and the cytokine inflamma-

tory cocktail showed no differences regarding their effect on G-MSCs

attributes. Yet, while cellular proliferation appeared to be less

adversely influenced by the IL-1ß/TNF-ɑ/INF1 inflammatory cocktail,

the G-MSCs' osteogenic differentiation potential was less negatively

affected by the oxLDL.

PD134: In vitro-effect of serum on the interaction of
hyaluronic acid with gingival fibroblasts and
periodontal biofilm

A. Stähli1, X. Zhu1, L. von Werdt1, C. Lanzrein1, G. Zappala1,

A. Sculean1, S. Eick1

1Department of Periodontology, University of Bern, Bern, Switzerland

Background & Aim: Recent data suggest that hyaluronic acid may

have a beneficial effect on periodontal wound healing/regeneration.

The question arises on how a blood (serum) contaminated root sur-

face as frequently occurs during periodontal therapy may influence

the biologic effects of hyaluronic acid. The aim of the present study

was therefore to investigate the effect of serum on the interaction of

hyaluronic acid with oral cells and with a periodontal pathogenic

biofilm.

Methods: Biofilm formation (after 4 h) and adhesion of gingival fibro-

blasts (after 72 h) were examined upon hyaluronic acid

(HA) treatment of dentin discs either with or without previous admin-

istration of serum (S). To investigate inflammatory response of gingival

fibroblasts, expression of the interleukins IL-8 was analysed by ELISA

and qRT-PCR.

Results: CFU counts in biofilms were neither affected by HA nor by

serum, both the addition of serum and HA decreased the CFU counts.

The metabolic activity in biofilm was lower after HA and HA + S.

Concerning adhesion of gingival fibroblasts a trend towards an

increased adhesion was noticed when serum was used before the

hyaluronic acid treatment. Hyaluronic acid and serum treatment sig-

nificantly upregulated the expression of IL-8 compared to the control

and hyaluronic acid group.

Conclusions: Our data suggest that:

a. the interaction between hyaluronic acid and blood negatively

affects early biofilm formation, but increases cell adhesion,

b. hyaluronic acid stimulates early proinflammatory responses (such

as attracting neutrophil granulocytes) which in turn may positively

affect periodontal would healing/regeneration.

PD135: Regeneration of grade II furcation using novel
polymeric hydrogel templates

M. Abdelrasoul1,2, A. Abd El-Fattah1,3, G. Kotry4, O. Ramadan5,

M. Essawy5,6, J. Kamaldin7, S. Kandil1

1Department of Material Science, Institute of Graduate Studies and

Research, Alexandria University, Alexandria, Egypt, 2Dentistry Program,

Batterjee Medical College, Jeddah, Saudi Arabia, 3Department of

Chemistry, College of Science, University of Bahrain, Sakhir, Bahrain,
4Faculty of Dentistry, Department of Oral Medicine and Periodontology,

Alexandria University, Alexandria, Egypt, 5Faculty of Dentistry,

Department of Oral Pathology, Alexandria University, Alexandria, Egypt,
6Faculty of Medicine, Center of Excellence for Research in Regenerative

Medicine and Applications (CERRMA), Alexandria University, Alexandria,

Egypt, 7Advanced Medical and Dental Institute, Universiti Sains Malaysia,

Kepala Batas, Malaysia

Background & Aim: Periodontal regenerative therapy with bone-

substituting materials has gained favourable clinical value by enhanc-

ing osseous regeneration in periodontal bony defects. Such materials

should fulfil several requirements for example biocompatibility, osteo-

genesis, malleability and biodegradability. Biodegradable polymeric

hydrogels, with the capacity to absorb water, are particularly attrac-

tive as vehicles and temporary scaffolds for cells in bone tissue engi-

neering. This work aimed to design biodegradable bioactive hydrogel

templates of organic–inorganic composites combined with the con-

trolled release of melatonin for periodontal bone regeneration in an

injectable form.

Methods: In this work, we have successfully prepared and character-

ized a composite hydrogel scaffold composed of alginate-chitosan/

nano-sized beta-tricalcium phosphate (Alg-CH/β-TCP). The scaffold

was characterized morphologically, structurally, rheologically and

loaded with melatonin. Evaluation of periodontal regenerative poten-

tial was achieved by histomorphometric analysis using acute critical

sized periodontal grade - II furcation defects in a canine model. The

study was carried out in accordance with the Alexandria University,

Faculty of Dentistry's ethical standards for using laboratory animals in

science and conformed with ARRIVE guidelines.

Results: The composite scaffold was hydrophilic, showed smooth

injectability and SEM images showed a porosity of over 80%. Histo-

logical results showed slight acceleration in bone formation, nonethe-

less, the degree of bone maturity was higher in melatonin group; fully

developed new compact alveolar bone showing outer smooth regular

border and inner narrow bone marrow was formed. A significant two-

fold increase in height of newly formed inter-radicular bone in relation

to defect length at 4 weeks post-operatively in the melatonin group

was seen in comparison to Alg-CH/β-TCP group.
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Conclusions: In conclusion, the tested melatonin loaded hydrogel

showed promising results in the management of grade II periodontal

furcation defects. Both hydrogels showed increased bone formation

compared to the control group. Moreover, melatonin loaded hydrogel

accelerated the rate of formation and enhanced the quality of newly

formed bone.

PD136: Bone growth into surgical calvarial defects
grafted with a novel coral graft: A histomorphometric
study in rabbit

H. Tal1, I. Beiteltum1, O. Cohen1, R. Sarig2

1Periodontology and Oral Implants, Tel Aviv University, Tel Aviv, Israel,
2Tel Aviv University, Anatomy, Tel Aviv, Israel

Background & Aim: Natural coral Particles (NCP) are suitable scaffolds

for GBR procedures. Due to rising sea pollution and the declarations

of corals endangered species, (KYOTO 1997) they are no longer suit-

able for the medical industry. We cultivated habitual corals under con-

trolled conditions. The aim of this study was to evaluate NCP as a

space-maintaining scaffold for GBR procedures.

Methods: Four circular defects 8 mm in diameter were prepared in

the exposed calvaria of 10 New Zealand rabbits. Out of the 4 defects

2 will be dealt here:

1. experimental: grafted with PCM,

2. Control: spontaneously filled with blood Defects were covered

with pericardium-derived collagen membrane. Animals were eutha-

nized after 8 weeks. Surgical sites were analysed by micro-CT and

by histological observations. Tissues were identified by producing

a segmented, pseudo-colour image for each. The percentage of the

different components: Bone, Connective tissue and graft particles

were calculated with the Adobe Photoshop software. Analysis was

made using one-way anova test.

Results: The pristine bone peripheral to the defects appeared mature

and well organized. New bone was less organized, more cellular with

areas of bovine bone. No remains of the collagen membranes were

identified and traces of coral particles were present. Statistically, sig-

nificant differences in new bone between the experimental and con-

trol were found only in the central parts of the defects; in the

peripheral and middle parts new bone level was similar. PCM graft

practically completely resorbed. There was no significant difference

between defects filled with blood clot or PCM.

TABLE 1: Mean-percent New Bone in the different zones of the defects

% New Bone Control (Blood) Experimental PCM))

Peripheral 18.910 22.786

Middle 10.995 12.630

Inner 5.425 4.423

total 35.330 39.839

Conclusions: Cultivated habitual corals+ fulfils all basic requirements

expected from a biologic natural supporting scaffold for GBR.

PD137: Regenerative potential of granulation tissue in
periodontitis. A systematic review and meta-analysis

N. Tan1, M. Sabalic1, L. Nguyen2, F. D'Aiuto1

1Periodontology, UCL Eastman Dental Institute, London, United Kingdom,
2Biomaterials and Tissue Engineering, UCL Eastman Dental Institute,

London, United Kingdom

Background & Aim: Soft and hard periodontal tissues contain limited

numbers of stem cells. This makes regeneration of the periodontium

in patients with periodontitis challenging and unpredictable. Granula-

tion tissue is traditionally excised during periodontal surgery, but it is

believed to contain multipotent stem cells and it can be a potential

stem/progenitor cell source for regenerative therapy. This review

aimed to investigate the cellular components within the stem cell

niche of granulation tissue in periodontitis and differences in the

regenerative potential between granulation tissue and healthy peri-

odontal tissue.

Methods: Electronic searches were conducted in five databases

including CENTRAL, MEDLINE, EMBASE, Web of Science and Den-

tistry & Oral Sciences Source using a combination of MeSH terms and

Keywords up to 31st of June 2021. Human studies including patients

aged over 18 years with all forms of periodontitis were included. Fol-

lowing risk of bias assessment, both qualitative and quantitative ana-

lyses were performed.

Results: A total of thirteen studies were included in qualitative analy-

sis and seven of them were included in quantitative analysis. The

quantitative analysis suggested that CD44+, CD73+, CD90+, CD105+

and CD146+ cells existed in granulation tissue widely and meta-

analysis showed that CD90+ cells were present at significantly lower

numbers in granulation tissue compared with healthy periodontal tis-

sue (MD = �23.43% and 95% CI �30.43% to �16.44%,

p < 0.00001). The included studies suggested that cells derived from

granulation tissue have osteogenic, adipogenic, chondrogenic, neuro-

genic and angiogenic differentiation ability and immunoregulatory

properties.

Conclusions: This review provided evidence that granulation tissue

can be a potential stem cell source for periodontal regenerative ther-

apy.

PD138: The use of connective tissue graft as a
membrane in the surgical management of class II
molar furcation defects. A mini systematic review

H. Hussain1

1Faculty of Dentistry, Periodontics, Dalhousie University, Halifax, Canada
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Background & Aim: Periodontally-affected molars may exhibit deep-

ening molar furcation defects, which can increase the risks of tooth

mobility and loss and exacerbate the functional and psychological

impact on patients. Traditionally, class II furcation defects are treated

via OFD alone or GTR using non-autogenous membranes. However,

using the patient's own connective tissue (CT) has been suggested as

a barrier membrane, given the graft's potentially higher biological and

individual acceptability. The aim is to appraise the available evidence

on the clinical effectiveness of using CT/periosteal graft as a barrier

membrane to surgically manage class II molar furcation defects, as an

alternative to OFD alone or conventional GTR utilizing resorbable or

non-resorbable barrier membrane.

Methods: The review protocol was formulated using the PRISMA

guidelines. Electronic literature search was performed using three

databases: Dentistry & Oral Sciences Source, MEDLINE &

ProQuest Central. RCTs were selected using a pre-determined,

strict inclusion and exclusion criteria. Selected studies assessed

one of these outcomes: horizontal furcation depth (clinical or

intra-surgical), and clinical attachment level (CAL) changes, over six

months duration.

Results: Six RCTs were eligible for this review. CTG approach was

compared to: OFD alone in 4 of the studies, and to conventional GTR

in 3 of the studies. CTG approach showed greater mean H-BDD

reduction (1 mm), H-PPD reduction and vertical CAL gain (0.3-2 mm),

in comparison to OFD alone. Contrastingly, similar clinical outcomes

were achieved with the CTG approach as compared to conventional

GTR. Overall, the available studies were heterogenous.

Conclusions: The CTG approach shows no clinical improvements in

comparison to conventional GTR with non-autogenous membrane,

although better outcomes are achieved in comparison to OFD alone.

The available evidence, due to poor high heterogeneity and poor

methodological quality, prohibits this review from withdrawing firm

conclusions. Long-term prospective RCTs with superior methodologi-

cal quality are thus needed.

PD139: The use of concentrated growth factor (CGF)
in periodontal osseous surgery and periodontal plastic
surgery: A systematic review

N.F.S. Abdul Nasser1,2, N.Z. Mohd Noh1,3, S. Mohd Saffian4, E. Noor1

1Center for Periodontology Studies, Universiti Teknologi MARA, Sungai

Buloh, Malaysia, 2Department of Restorative Dentistry, Universiti

Kebangsaan Malaysia, Kuala Lumpur, Malaysia, 3Department of

Restorative Dentistry, International Islamic University Malaysia, Kuantan,

Malaysia, 4Centre for Quality Management of Medicines, Universiti

Kebangsaan Malaysia, Kuala Lumpur, Malaysia

Background & Aim: Autologous platelet concentrate (APC) have been

extensively studied in vitro and in vivo over the last several decades

due to their biocompatibility and beneficial for possible regeneration.

Therefore, we aim to evaluate the use of concentrated growth factor

(CGF) in periodontal osseous surgery and periodontal plastic surgery.

Methods: PubMed, Scopus and Web of Science were searched for

relevant studies from inception up to September 2021. Randomized

controlled trial (RCT), non-randomized controlled trial, retrospective

and prospective cohort studies were included with no limitation on

language and follow up period.

Results: From 826 studies identified and screened from the database

search, a total of seven studies were included. Two RCTs of intrabony

defect found that the adjunctive use of CGF and CGF + bovine

porous bone mineral (BPBM) showed significant improvement in

pocket depth reduction and clinical attachment level gain. However,

only one RCT showed that CGF + BPBM was more effective than

BPBM alone. Similarly, favourable clinical results reported in

CGF + guided tissue regeneration (GTR) compared to GTR alone in

one retrospective cohort studies. Comparative evaluation of CGF and

connective tissue graft (CTG) in management of gingival recession

demonstrated significant complete root coverage (CRC) and median

root coverage in favour for CTG group in tunnel technique and

coronally advanced flap (CAF), respectively. The use of CGF + CAF

showed significant increase in width of keratinised gingiva and gingi-

val thickness. In papilla regeneration of multiple adjacent papillary

losses, the papillary area revealed statistically significant differences

for CGF group at 12 months compared to baseline and CGF

supported three-dimensional structure of regenerated papilla

throughout one year.

Conclusions: CGF may have beneficial effect on clinical improvement

of intrabony defects. Whereas CTG provide superior outcome com-

pared to CGF in root coverage. Further studies with appropriate study

design and standardized defect characteristic are needed.

POSTER DISCUSSION|PREVENTION AND
SUPPORTIVE PERIODONTAL CARE

PD140: Continuous vs. intermittent maintenance: A
10 year clinical review

T. Lipovec1, A. Mlinar2, B. Simončič1, Z.R. Vuli�cevi�c3, B. Gašpirc4

1SIMED d.o.o., Ljubljana, Slovenia, 2Dentalni Center Mlinar, Koper,

Slovenia, 3Faculty of Dentistry, Clinic for Paediatric and Preventive

Dentistry, University of Belgrade, Belgrade, Serbia, 4Faculty of Dentistry,

Department of Mouth Diseases and Periodontology, University of

Ljubljana, Ljubljana, Slovenia

Background & Aim: The purpose of this study was to determine the

results of 10 years of periodontal treatment in correlation with the

regularity of patients' visits in the phase of supportive treatment.

Methods: The study examined patients with adult periodontitis who

underwent active and supportive periodontal treatment, and have

undergone a full-mouth radiographic examination before and 10 years

after the initial exam. Tooth loss, probing pocket depth change and

mean alveolar bone loss in the course of 10 years were evaluated

together with the regularity of maintenance visits after the
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completion of active periodontal treatment, dividing patients into two

groups: continuous maintenance and intermittent maintenance.

Results: In the group of continuous maintenance the results show a sta-

tistically significant decrease in the number of sites with probing depth

≥4 mm and ≥6 mm. The average probing depth at re-evaluation has sig-

nificantly decreased for 1.15 mm (P = 5) regarding the initial exam,

mean alveolar bone loss regarding the initial exam was 0.88 mm (P = 5)

and no teeth have been lost within the group. In the group of intermit-

tent maintenance, the results show a statistically significant increase of

sites with probing depth ≥4 mm and ≥6 mm. The average probing depth

at re-evaluation has significantly increased for 0.86 mm (P = 5) regard-

ing the initial exam, mean alveolar bone loss regarding the initial exam

was 3.7 mm (P = 5) and 18.5% teeth were lost within the group.

Conclusions: The results show a significant difference in the progres-

sion of periodontal disease between the groups of continuous and

intermittent maintenance. The group of continuous maintenance has

a statistically significant better outcome.

PD141: Does the grade of periodontitis in patients
change between the beginning of therapy and after
10 years of supportive periodontal therapy?

I.L.C. Reccius1, S.K. Sonnenschein1, T.-S. Kim1

1Department of Conservative Dentistry, Clinic for Oral, Dental and

Maxillofacial Diseases, Section of Periodontology, University Hospital

Heidelberg, Heidelberg, Germany

Background & Aim: To compare the grading of periodontitis in

patients between baseline and after 10 years of supportive periodon-

tal therapy (SPT) and to evaluate potential differences in the outcome

of grading after 10 years of SPT using two different parameters: clini-

cal attachment loss (CAL) and radiographic bone loss.

Methods: Staging and grading at baseline (T0) and after 10 years of

SPT (T1) was performed retrospectively for 50 patients (28 male,

22 female) with severe periodontitis (minimum stage III, grade B). At

T0, indirect evidence for grading was determined based on full-mouth

radiographs (T0 ± 12 months). The maximum value of percentage

bone loss in relation to root length was divided by age. At T1, both

direct (V1) and indirect evidence (V2) for the grading were deter-

mined. Direct evidence was determined based on the change in CAL

during the last 5 years before T1. For indirect evidence, full-mouth

radiographs at T1 ± 18 months were analysed as described.

Results: At T0, the mean age was 51.84 ± 9.59 years, patients had

averagely 23.54 ± 3.95 teeth and a mean CAL of 4.44 ± 1.27 mm.

5 patients had grade B, 45 patients grade C periodontitis. At T1, the

mean number of teeth was 21.50 ± 4.76, patients lost averagely 1.02

± 1.29 teeth due to periodontal reasons between T0 and T1. The

mean CAL was 3.70 ± 0.92 mm. Using V1, 10% of patients worsened

from grade B to C, while the other 90% remained in grade C. Using

V2, however, 36% improved from grade C to B, 8% remained in

grade B, 54% remained in grade C, and 2% deteriorated from grade

B to C.

Conclusions: Within the limitations of the study, depending on the choice

of the parameter, there seem to be differences in the outcome of grading

in the classification of periodontitis after 10 years of SPT, descriptively.

PD142: Oral hygiene-related self-efficacy in
periodontal therapy: A 4-year prospective cohort
study

L. Thiemann1, M. Katzschner1,2, G. Hanna1,3, A.B. Kruse1, K. Vach4, C.

A Ramseier5, P. Ratka-Krüger1, J.P. Woelber1

1Faculty of Medicine, Department of Operative Dentistry &

Periodontology, University of Freiburg, Freiburg, Germany, 2Private

Practice, Alzenau, Germany, 3Private Practice, Demmin, Germany,
4Faculty of Medicine and Medical Center, Institute of Medical Biometry

and Statistics, University of Freiburg, Freiburg, Germany, 5Department of

Periodontology, School of Dental Medicine, University of Bern, Bern,

Switzerland

Background & Aim: Oral hygiene-related self-efficacy (OHSE) has an

impact on patients' oral hygiene behaviour. The aim of this study was

to investigate the long-term effect of OHSE on the outcomes of peri-

odontal therapy.

Methods: Out of a cohort of 172 patients, receiving periodontal ther-

apy at baseline, 98 patients were evaluated after 4 years. Clinical

examination included pocket probing depths (PPD), bleeding on prob-

ing (BOP), periodontal inflamed surface area (PISA), plaque index (PI),

and gingival index (GI). In addition, patients' OHSE and general self-

efficacy were assessed with questionnaires. For statistical analysis,

paired t-tests and linear regression models were used.

Results: With the exception of the OHSE category “tooth brushing”,
the total OHSE scores of all patients improved and reached statistical

significance. The increase of the OHSE category “interdental cleaning”
was associated with a decrease of PISA (p = 0.0190) and a reduction

of pocket depths requiring further treatment (PPD >4 mm)

(p = 0.0247). Patients with a high OHSE brushing score at baseline

demonstrated a significantly lower GI (p = 0.0021) and PI

(p = 0.0077) after four years. OHSE scores improved statistically sig-

nificantly during active periodontal therapy (p = 0.0001).

Conclusions: OHSE was associated with several beneficial outcomes

following periodontal therapy and a lower need of further treatment.

Thus, higher OHSE, especially for interdental cleaning, might posi-

tively influence the long-term success of periodontal therapy.

PD143: Periodontal disease progression and gene
polymorphisms: Results after 3 years of active
periodontal treatment

G. Chatzopoulos1,2, A.-E. Doufexi2, M. Anastasopoulos2, S. Zarenti2,

A. Kouvatsi3

1Division of Periodontology, Department of Developmental and Surgical

Sciences, University of Minnesota, Minneapolis, United States,
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2Department of Preventive Dentistry, Periodontology and Implant

Biology, Aristotle University of Thessaloniki, Thessaloniki, Greece,
3Department of Genetics, Development and Molecular Biology, Aristotle

University of Thessaloniki, Thessaloniki, Greece

Background & Aim: Although non-surgical periodontal treatment

(NSPT) is considered the gold standard, a subgroup of patients dis-

plays recurrence/progression of periodontitis after NSPT. The aim of

the present prospective study was to assess the effect of gene poly-

morphisms on the risk for disease recurrence/progression

following NSPT.

Methods: Thirty-seven patients diagnosed with periodontitis received

oral hygiene instructions and NSPT and were monitored for 3 years.

All individuals were clinically evaluated for PPD, CAL and BOP at

baseline and 3 years. According to the clinical findings at 3 years, all

subjects were considered either “at risk” or “not at risk” of periodon-
tal disease progression based on specific criteria:

i) presence of at least one site with residual PPD ≥6 mm,

ii) presence of at least 9 sites with residual PPD ≥5 mm,

iii) full-mouth BOP ≥30%, at the 3-year follow-up appointment.

Blood samples were collected at baseline and genotyping of the poly-

morphisms in IL-6 (rs1800796) and IL-10 (rs1800872) genes were

performed by PCR. Based on the genotype status, the included

patients were grouped into susceptible and non-susceptible

subgroups.

Results: Following DNA separation and genotyping, 70.3% of the

patients were homozygous carriers of the IL-6 �572G and 40.5%

were carriers of the IL-10 �592A allele. Individuals at risk of disease

progression ranged from 16.2% to 56.8 based on the criteria used.

IL-6 �572 G/C and IL-10 �592C/A polymorphisms were not associ-

ated with an increased risk of further disease progression (p > 0.05)

when the three criteria were examined. All examined periodontal clini-

cal measures were significantly improved (p < 0.05) after NSPT.

Conclusions: Within the limitations of this 3-year prospective cohort

study, individuals susceptible to periodontal disease as determined by

the presence of the IL-6 �572GG genotype or the IL-10 �592A allele

were not associated with an increased risk of further disease progres-

sion and the potential need for further treatment following NSPT.

PD144: Recall intervals for periodontal health in
primary care patients

P. Fee1, P. Riley2, H. Worthington2, J. Clarkson1, D. Boyers3,

P. Beirne4

1University of Dundee, Dundee, United Kingdom, 2University of

Manchester, Manchester, United Kingdom, 3University of Aberdeen,

Aberdeen, United Kingdom, 4University College Cork, Cork, Ireland

Background & Aim: There is ongoing international debate about the

optimal frequency of dental check-ups and the effects of different

recall intervals on periodontal health. Recommendations vary

between countries but six-month dental check-ups have traditionally

been advocated by clinicians in many high-income countries.The aim

of this systematic review was to determine the optimal recall interval

for maintaining periodontal health in a primary care setting.

Methods: Cochrane Oral Health methods were followed. Randomized

controlled trials assessing the effects of different dental recall inter-

vals in a primary care setting were included. Two authors screened

search results, extracted data and assessed risk of bias. The certainty

of the evidence was assessed using GRADE.

Results: Two studies were included with data from a total of 1736

participants. The main outcomes considered were: percentage of sites

with gingival bleeding, mean periodontal probing depths and oral-

health-related quality of life (OHRQoL) measured using Oral Health

Impact Profile-14 (OHIP-14). This review found high-certainty evi-

dence of little to no difference between risk-based and 6-month recall

intervals after four years for the outcomes: gingival bleeding

(MD 0.78%, 95% CI �1.17% to 2.73%); periodontal disease

(MD 0.03 mm, 95% CI �0.01 to 0.07) and OHRQoL (MD �0.35, 95%

CI �1.02 to 0.32).

There is high-certainty evidence of little to no difference between

risk-based and 24-month recall intervals after four years for gingival

bleeding (MD �0.07%, 95% CI �4.10% to 3.96%); periodontal disease

(MD 0.10 mm, 95% CI 0.01 to 0.19) and OHRQoL (MD �0.37, 95%

CI �1.69 to 0.95).

Conclusions: The results of this systematic review affirm that dentists

can accurately assess patients' risk of periodontal disease and allocate

appropriate risk-based recall intervals. This research is valuable when

considering the impact of the COVID-19 pandemic on dental services

and provides reassurance those intervals between check-ups can be

extended beyond six months without detriment to periodontal health.

PD145: Smartphone photo documentation regarding
oral hygiene status of patients with care need: A
prospective pilot study

T. Rott1, D. Bleiel1, I. Scharfenberg1, G. Barbe1

1Faculty of Medicine and University Hospital Cologne, Polyclinic for

Operative Dentistry and Periodontology, University of Cologne, Cologne,

Germany

Background & Aim: People with care need often show poor oral

hygiene leading to oral health problems in the long term. In everyday

life, an increasing care need causes not only an increasing dependence

on third parties to perform sufficient oral hygiene but a decreasing

level of outpatient dental support as well. A low-threshold way for

caregivers to communicate oral care results to the dentist of care

recipients could help maintain their intraoral condition at a level com-

patible with oral health in the long term. The aim of this study was

therefore to investigate whether clinically assessed oral care states

are equally represented by mobile phone photos when being diag-

nosed by external dentists.

Methods: In this prospective study, anonymised, routinely collected

mobile phone photos of the oral care and prosthetic condition of
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patients in need of care were assessed by blinded examiners and com-

pared with routinely performed anonymised clinical assessments. A

modified Plaque Index for Long-Term Care (PI) and the Denture

Hygiene Index by Wefers (DHI) were used to evaluate the intraoral

care status clinically. Correlation between clinical and photographic

findings were calculated using the intraclass correlation coeffi-

cient (ICC).

Results: The ICC of the PI (OCT: N = 41, UK N = 49) and the DHI

(OCT: N = 25, UK N = 18) showed mostly positive agreement

(p < .05) with “good reliability/agreement” or “excellent reliability/

agreement.” In addition, it was shown that vestibular biofilm amounts

detectable from the photographs were representative of overall

plaque in the clinical examination.

Conclusions: This pilot study demonstrated that simple standardized

mobile phone photographs are one possibility of a low-threshold

method depicting the intraoral situation in patients who otherwise

have difficulties accessing their dentists in an interval they would

need, thus opening an opportunity of improving dentist's communica-

tion with care recipients and their support environment in the future.

PD146: Advice and information about toothbrushing
available at websites of professional dental care
associations

T.A. Elkerbout1, T. Thomassen1, F. van der Weijden1, D.E. Slot1

1A Joint Venture between the Faculty of Dentistry of the University of

Amsterdam and the Faculty of Dentistry of the Vrije Universiteit

Amsterdam, Department of Periodontology, Academic Centre for

Dentistry Amsterdam (ACTA), Amsterdam, Netherlands

Background & Aim: Periodontal diseases and dental caries are the

main cause of tooth loss. As the major aetiological factor is dental

plaque, daily removal through self-performed oral hygiene appears

critical. Dentists and Dental Hygienists are the experts for rec-

ommending proper oral hygiene practices. In public health, the

national organizations of these partitioners are united in a

Professional-Dental-Care-Associations (PDCA). The aim was to assess

the online advice and information about tooth brushing as provided

by PDCAs available from English-speaking countries.

Methods: A cross-sectional-internet-based search was performed and

a distinction was made between dental-associations (DAs) and dental-

hygienist-associations (DHAs). In case a website was available it was

assessed whether brushing advice and instruction and/or recommen-

dations regarding a specific brushing technique were available. In

addition, the information about the type of toothbrush, type of fila-

ments, duration of brushing, advice concerning changing the tooth-

brush and the use of toothpaste and interdental cleaning devices

were gathered and summarized.

Results: In total 56 English-speaking countries were taken into

account, of which 52 had a DA and 15 also had a DHA. In total

35%,16 DAs and seven DHAs (n = 23) provided online advice and

information on tooth brushing, all recommended twice daily manual

tooth brushing with a fluoride toothpaste. A tooth brushing duration

of two minutes (N = 20) and the (Modified) Bass tooth brushing

technique (N = 9) were the general advice. Nine PDCAs rec-

ommended also a Powered Toothbrush. Almost all (21 out of 23) rec-

ommended the daily use of floss and some (n = 9) recommended

also an interdental brush.

Conclusions: Only a third of the PDCAs with a website provided

advice and/or information on tooth brushing. No consensus and a

large heterogeneity was present concerning tooth brushing technique

and instructions. All sites did recommend twice daily brushing with a

manual toothbrush and fluoride toothpaste. There appears to be a

need for alignment and umbrella DCPAs should take a responsible

lead in knowledge transfer to the general public.

PD147: Is alcohol essential in a mouthwash?

B.WM Van Swaaij1,2, GA Van der Weijden2, RJ Smith3, MF

Timmerman4, DE Slot2

1Dental Hygiene, HAN University of Applied Sciences, Nijmegen,

Netherlands, 2Periodontology, Academic Centre for Dentistry Amsterdam

(ACTA), Amsterdam, Netherlands, 3Dental clinic, Smith & Dirkx

Mondzorg, Hellevoetsluis, Netherlands, 4Department of Implantology and

Periodontology, Radboud University Medical Center (Radboud UMC),

Nijmegen, Netherlands

Background & Aim: For over 10 years, alcohol-free essential oils

mouthwashes (EOalc � MW) have been on the market. Several clin-

ical studies compared these to alcohol-containing essential oils

mouthwashes (EOalc + MW). As the effect on plaque and the

parameters of periodontal inflammation has not been systematically

evaluated, the primary aim of this systematic review was to sys-

tematically assess the available literature concerning an

EOalc � MW compared to EOalc + MW. The secondary aim was to

evaluate user appreciation.

Methods: MEDLINE-PubMed and Cochrane-CENTRAL databases

were searched up to July 2021 to identify eligible studies. Papers

comparing the effectiveness of EOalc � MW versus EOalc + MW

were included. It was decided ‘a priori’ to categorize these in non-

brushing and brushing studies and perform a sub-analysis on brands.

A descriptive data presentation was used for all studies. If quantitative

methods were feasible, a meta-analysis was performed.

Results: After screening, six papers were found to be eligible, being

four non-brushing and two brushing-studies. All were double-blind

RCTs; five crossover-, one parallel design. The only significant differ-

ence found was for non-brushing studies. In the descriptive analysis a

significant difference was found in plaque scores in favour of

EOalc + MW. The meta-analysis supports this finding and showed a

significant difference of means (DiffM = 0.40; 95% CI [�0.27; 0.53],

p < 0.00001) in favour of EOalc + MW. Sub-analysis solely for non-

brushing studies, using data for Curacept-Daycare, showed that

EOalc � MW was significantly less effective on plaque scores

(p < 0.00001) than EOalc + MW. For user appreciation the difference
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of means for taste-perception was in favour of EOalc � MW

(DiffM = 1.63; 95% CI [0.72; 2.55], p = 0.0004).

Conclusions: Future recommendations by dental care professionals

concerning mouthwash-use should consider, there is moderate evi-

dence that there was no difference between EOalc + MW and

EOalc � MW with regard to gingivitis, irrespective of the study-

design. Under non-brushing circumstances, plaque scores were signifi-

cantly lower in favour of EOalc + MW. The taste of an EOalc � MW

was better appreciated.

PD148: In vitro evaluation of the effects of different
periodontal tools and mechanical instrumentation on
tooth restoration interface

D. Findik Balci1, O.L. Tunar1, E. Ozkan Karaca1, B. Kuru1

1Department of Periodontology, Yeditepe University, Istanbul, Turkey

Background & Aim: Restorative margins are considered to be reten-

tion areas for dental plaque biofilm accumulation. Clinicians should

understand the effect of their choice of instruments on the tooth sur-

face, tooth-restoration interface and the restoration; a site where

periodontal instrumentation is necessary to ensure and maintain peri-

odontal health.

The aim of this research was to evaluate the effects of periodontal

instrumentation on surface roughness and surface characteristics on

an in vitro interface model including a tooth, ceramic and resin cement

surface.

Methods: One hundred blocks were obtained by cementing dentin

specimens made from bovine incisors (4 � 4 � 9mm) to reciprocat-

ing pressed ceramic specimens (4 � 4 � 9mm) produced by the lost

wax technique by a dual cure resin cement. Two specimens were

cemented to form blocks and polished after cementation. Blocks

were randomly divided into 5 groups and instrumented with 5 dif-

ferent tools: titanium nitride coated curette (TiN), ultrasonic scaler

(US), the linear oscillating device (LOD), an air polisher with the

supra nozzle using ≈65 μm powder (AP-S) and a subgingival nozzle

using ≈30 μm powder (AP-P). At the end of each preparation step

and periodontal instrumentation, profilometric analysis was con-

ducted. Also, an additionally prepared block representing each step

of the experiment was evaluated under the scanning electron

microscope (SEM).

Results: The profilometric analysis revealed an increase in the surface

roughness (Ra) of dentin, ceramic and resin cement surfaces for all

tools/methods (p < 0.05), however on the ceramic surface TiN and

AP-P did not increase the Ra significantly. The intra-group mean Ra

changes of each surface after instrumentations were also compared

between the groups. The tools causing the least change respectively

on the dentin, ceramic and resin cement surfaces were: TiN; AP-P;

TiN, whereas the tools causing the most change respectively; were

US; US; AP-S. SEM findings were found compatible with profilometric

results.

Conclusions: Different periodontal tools/mechanical instrumentation

increased the Ra of the surfaces constituting the tooth restoration

interface and changed surface characteristics.

PD149: Erythritol powder based professional cleaning
in conservative periodontal therapy with EMS
AIRFLOW® prophylaxis master device

E. Komarek1, B. Markgruber1, R. Kemper1

1Parodont Dental Praxis, Budapest, Hungary

Background: Dental plaque is an organized bacterial complex (bio-

film), resistant both to the immune system and antimicrobials.

Because of improper oral hygiene habits, biofilm maturation can

create a pathogenic bacterial environment, causing caries, gingivitis,

periodontitis and peri-implantitis. Conventional periodontal therapy

can't reach the complete elimination of dental plaque: most sur-

faces are inaccessible with traditional instruments, patients usually

complain of sensitivity and may avoid dental visits due to the

uncomfortable experience.

Description of the procedure: This case report is meant to show

the successful use of novel cleaning techniques in periodontal

therapy. During the treatment, we used AIRFLOW® Prophylaxis

Master device which is the latest EMS innovation for the Guided

Biofilm Therapy (GBT). This is a novel minimally invasive treat-

ment for professional prophylaxis. In the presented case BPE

score was the following at the first visit, pus formed where the

score reached 4.

4 4 4

4* 3 4*

We eliminated the biofilm in supragingival and shallow pockets

(<4 mm) by the EMS AIRFLOW® device. We used PERIOFLOW®

device in pockets between 4 and 10 mm, and the PIEZON® NO PAIN

system for calculus and granulation tissue removal supragingivally and

in deeper pockets. We repeated the treatment at 1, 3 and 6 months.

At the first visit we used the AIR-PERIOFLOW® only supragingivally

to avoid emphysema, at the second (1 month) antibiotics were

prescribed.

Outcomes: As a result of the previously described treatment

sequence, we observed not only a major improvement in oral hygiene

but tooth movement as well: leaving their previous pathological posi-

tion back to normal. Above all, surgical treatment became needless in

the present case due to the fact that the BPE score at re-evaluation

was 1 at each quadrant.

Conclusions: Although further clinical trials need to be conducted on

the use and effects of this novel erythritol powder based professional

prophylaxis method, it seems to be a promising alternative of standard

scaling and root planing with less patient discomfort.
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POSTER DISCUSSION|PERIODONTAL PLASTIC
SURGERY - CLINICAL APPLICATIONS AND
ASSOCIATED FACTORS

PD150: Clinical efficacy of laterally closed tunnel
versus modified coronally advanced tunnelling
technique with sub epithelial connective tissue graft in
recession type 2: Randomized clinical trial

Y. Amer1, H. El Nahass2, S. G. Elashiry1, M. Hosny2

1Periodontology, Oral Medicine and Radiology, Misr International

University, Cairo, Egypt, 2Periodontology, Cairo University, Cairo, Egypt

Background & Aim: This study aimed to identify the effectiveness of

laterally closed tunnel technique (LCT) versus modified coronally

advanced tunnelling (MCAT) technique in the treatment of recession

type 2 (RT2) gingival recession.

Methods: The current randomized controlled clinical trial included

26 sites, patients were randomly assigned into two groups: Either the

test group - LCT with Sub epithelial connective tissue graft (SCTG)

versus control - MCAT with SCTG. Clinical parameters (recession

depth reduction, recession depth, recession width, clinical attachment

level, probing depth, keratinized tissue width, gingival phenotype, and

percentage of root coverage) were assessed at baseline, 3 and

6 months. Pain scores were also evaluated for the first 7 days postop-

eratively, while root coverage aesthetic score and patient satisfaction

were evaluated after 6 months.

Results: Intragroup comparison of LCT group and MCAT group at dif-

ferent time points, showed statistical significant difference except for

probing depth and percentage of root coverage, which was higher in

LCT (51.01 ± 35.66%) versus MCAT (48.72 ± 31.05%). The recession

depth mean difference was �2.36 ± 1.57 in the LCT group and �1.46

± 0.88 in the MCAT group between baseline and 6 months showing

non-statistically significant difference when comparing the two groups.

Conclusions: LCT was proven to be a new promising surgical

approach with satisfactory results in periodontal plastic surgeries that

aim to treat recession. LCT and MCAT techniques showed improve-

ments that were statistically significant over time. On the other hand,

results showed no statistically significant differences between both

techniques when compared over the course of this study, suggesting

that both techniques should be suitable for the treatment of RT2

defects with comparable results.

PD151: A prospective, randomized controlled trial to
compare vestibular incision subperiosteal access and
sulcular tunnel access root coverage procedures to
treat gingival recession

M. Geisinger1, J. Hargett Howard2, R. Abou Arraj1, M. Kaur1,

H. Basma1, N. Geurs1

1Periodontology, University of Alabama at Birmingham, Birmingham,

United States, 2Private Practice, Jackson, United States

Background & Aim: This study evaluated clinical and patient-centered

outcomes following soft tissue grafting utilizing vestibular incision

subperiosteal tunnelling access (VISTA) or standard tunnelling access

(STA) procedures with acellular dermal matrix (ADM) and coronal flap

advancement to treat Miller class I and II recession defects on single

rooted teeth.

Methods: Nine patients with 29 defects were randomized to two

groups (VISTA and STA) and evaluated for 6 months. Midfacial probing

depth (MF-PD, gingival recession (MF-GR), width of keratinized tissue

(MF-KT), attached tissue (MF-AT), and tissue thickness at the gingival

margin and 4 mm apical (TT1 and TT2) were measured at baseline and

6-months. Patients completed a visual analog scale (VAS) assessing

post-operative pain, bleeding, swelling, and activity tolerance at 1-week

and 1-month. Pink aesthetic scores (PES) were evaluated at 6-months.

Results:

Mean recession for all sites at baseline was 2.48 ± 0.57 mm and

improved to 0.43 ± 0.57 mm at 6-months. Clinical parameters did not

differ between groups at baseline. Mean MF-AT for VISTA sites was

greater than for sites treated with STA at 6-months, but there were

no other significant differences clinical measurements at 6-months

(Table). No statistically significant differences were noted between

groups for patient-reported outcomes or PES.

Conclusions: These findings indicate that both surgical techniques can

be used to achieve improvements in root coverage, alterations in peri-

odontal phenotype, and improved aesthetics with high levels of

patient satisfaction.

Baseline 6-months

VISTA N = 13 STA N = 16 p-value VISTA N = 12 STA N = 14 p-value

MF-PD 1.57 ± 0.76 mm 1.85 ± 0.38 mm 0.337 1.22 ± 0.14 mm 1.60 ± 0.22 mm 0.628

MF-GR 2.54 ± 0.52 mm 2.31 ± 0.48 mm 0.274 0.4 ± 0.20 mm 0.47 ± 0.15 mm 0.811

MF-KT 2.77 ± 0.93 mm 2.46 ± 0.97 mm 0.472 3.00 ± 0.82 mm 2.60 ± 0.52 mm 0.168

MF-AT 0.92 ± 0.86 mm 0.54 ± 1.05 mm 0.406 1.70 ± 1.16 mm 0.60 ± 0.84 mm 0.017*

TT1 0.57 ± 0.13 mm 0.54 ± 0.12 mm 0.576 1.04 ± 0.045 mm 0.95 ± 0.031 mm 0.233

TT2 0.36 ± 0.10 mm 0.37 ± 0.103 mm 0.721 1.38 ± 0.14 mm 1.12 ± 0.10 mm 0.228
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PD152: Management of miller class I and II gingival
recession using conventional compared to abrasive de-
epithelialization of palatal graft: A randomized
controlled clinical trial

A. Ezz Elarab1,2, H. Esmail1, W. Elbattawy1

1Faculty of Dentistry, Periodontology, Cairo University, Cairo, Egypt,
2Faculty of Oral and Dental Medicine, Periodontology, Ahram Canadian

University, Sixth of October, Egypt

Background & Aim: Periodontal plastic surgery is a critical part of the

periodontal treatment that is used for the purpose of root coverage,

elimination of plaque traps, reduction of dentin hypersensitivity, treat-

ment of non-carious cervical lesions, and improving aesthetics. Previ-

ous studies demonstrated predictable outcome with the use of de-

epithelialized free gingival graft however the technique is sensitive

and requires high technical skills for de-epithelialization. This random-

ized clinical trial aimed to compare post-operative morbidity and root

coverage outcomes in patients subjected to conventional de-

epithelialized free gingival graft (DFGG) compared to abrasive DFGG

in management of gingival recession.

Methods: Twenty-eight sites with Miller class I or II gingival recession

were randomly divided into intervention group where coronally advanced

flap (CAF) with abrasive DFGG were performed and control group with

sites managed by CAF and conventional DFGG. The time required to

complete the surgical procedure was recorded. All patients were assessed

for postoperative morbidity while recession width and depth, keratinized

tissue width and thickness were recorded at 3 and 6 months.

Results: No statistically significant difference was demonstrated

between the two groups in patients' post-operative pain and analge-

sics consumption as well as in the surgical time. Root coverage out-

comes did not show a statistically significant difference between both

groups except for gingival phenotype and recession width after

6 months were in favour of conventional DFGG.

Conclusions: The abrasive DFGG technique is an easy and simple

technique that requires less effort and training and is a more flexible

procedure with no statistically significant difference in the time

needed for graft harvesting than conventional DFGG. CAF combined

with either conventional DFGG or abrasive DFGG was effective in

treating Miller class I and II gingival recession.

PD153: Comparing the efficacy of two pre-
orthodontic augmentation procedures in preventing
gingival recessions: Xenogenic dermal matrix alone or
combined with xenogenic bone graft

R.-R. Miremadi1

1Private Practice, Antwerpen, Belgium

Background & Aim: Gingival recession occurs among a significant

number of individuals undergoing orthodontic treatment. There is

evidence implying thin gingival biotype is more susceptible to reces-

sion, where facial teeth movement outside bony envelope might

occur. In such cases augmentation has been advocated to prevent gin-

gival recession. Considering dermal matrixes are viable substitutes for

autogenic grafts when treating multiple teeth, this study aims to eval-

uate whether such graft can prevent recessions and if using bone par-

ticles has adjunctive value.

Methods: Thirteen periodontally healthy non-smoker individuals with

thin gingival biotype and moderate crowding (3–7 mm) for whom

facial orthodontic movement of lower incisors was indicated

underwent.

a) gingival augmentation of the buccal side of lower incisors using

xenogenic dermal matrix (28 teeth),

b) same matrix combined with xenogenic bone graft (24 teeth).

Orthodontic movement started within the following month. The pri-

mary outcome was the mean buccal gingival recession per tooth. Sec-

ondary outcome was the number of sites with buccal gingival

recessions. The orthodontic treatment took on average 24.2 months

with at least 6-month follow-up. Clinical measurements were per-

formed at baseline, post-surgery and every 6 months thereafter.

Results: The groups were comparable before treatment (p > 0.05).

Two teeth in group B developed 1 mm recession post-operatively

whereas in group A, no extra recession was recorded. No extra buccal

gingival recession was meaured in either of the groups at all the fol-

lowing timepoints, leaving the groups comparable (p > 0.05).

Conclusions: It seems pre-orthodontic gingival augmentation using

dermal matrix might prevent gingival recession, in otherwise high-risk

cases. Given future resorption of xenogenic matrix leading to graft

shrinkage, adjunctive bone graft may probably affect the long-term

stability of the augmentation. Longer follow-up of these cases may

shed light on this matter. Nonetheless, using bone graft requires

removal of periosteum which might lead to gingival recession by itself.

Careful case selection is thus mandatory.

PD154: Patients perceptions report of patients in the
postoperative period of the treatment of gingival
recessions with tissue tunnelling technique

A. Endruhn1

1Periodontics, Restorative Dentistry, Universidad de Buenos Aires,

Vicente Lopez, Argentina

Background & Aim: The objective of this work is to show the protocol

of a tissue tunnelling technique and present the results obtained from

the patients perception reports in the postoperative period of the sur-

gical treatment of gingival recessions, in 30 upper (22) and lower

(8) surgeries, in which 156 gingival recessions were treated.

Methods: The patients received a questionnaire 15 days after surgery

regarding edema and pain in the surgical area, palate pain, discomfort,

hematomas and dental hypersensitivity. The patients' medication and

the intramuscular application or non-application of dexamethasone

acetate and dexamethasone sodium phosphate were taken into
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account. The following response options were used: A LOT/LITTLE/

NOTHING and a Score from 0 to 10 with a visual scale (0 no edema,

10 higher value).

Results: The following data were obtained from the survey results:

24% of patients reported edema with values between 0 and

1, 44% between 2 and 5 and 32% between 6 and 10 on a visual

scale, the highest being 10 in one surgery and 8 in 3 surgeries.

There was a relationship between the cases with greater edema

and the non-application of injectable corticosteroid (100% of the

cases).

Regarding pain in the area of surgery, 64% responded with values

between 0 and 1, 28% between 2 and 5 and 8% between 6 and 10.

Palate pain showed values of 0 to 1 in 43% of patients, between

2 and 5 in 39% and between 6 and 10 in 18%. 40% presented hema-

tomas and among them, 50% produced regularly in other parts of

the body.

Conclusions: The post-operative pain in the surgical area and the pal-

ate is low, and the edema shows higher values, but they are reduced

with the application of an injectable corticosteroid.

PD155: The influence of non-carious lesions in the
surgical treatment of gingival recession: A systematic
review & meta-analysis

S. Gennai1,2, Z. Ben Guiza3,4, F. Graziani1,2, C. Orsolini1,2, M. Gosset4,5

1Department of Surgical, Medical and Molecular Pathology and Critical

Care Medicine, University of Pisa, Pisa, Italy, 2Sub-Unit of Periodontology,

Halitosis and Periodontal Medicine, University Hospital of Pisa, Pisa, Italy,
3Faculté de Médecine Dentaire, Université de Monastir, Monastir,

Tunisia, 4Laboratory of Orofacial Pathologies, Imaging and Biotherapies,

Université de Paris, Paris, France, 5Service de Médecine Bucco-Dentaire,

Hôpital Charles Foix, Ivry/Seine, France

Background & Aim: The presence of a non-carious cervical lesion

(NCCL) is a complicating factor for tooth coverage following gingival

recession. It is generally associated with disappearance of the enamel-

cementum junction, a key landmark, and a surface discrepancy requir-

ing restoration or compensation using a connective tissue graft (CTG).

The aim of this systematic review is to study the efficacy of periodon-

tal plastic surgery on recession defects associated with a NCCL, with

or without restorative treatment.

Methods: RCT assessing the root coverage of teeth with Miller's class

I and class II isolated gingival recession with a NCCL published up to

April 2020, with at least 10 patients per group and a follow-up longer

than 6 months, were included through electronic databases and hand-

searched journals.

Results: Seven articles were finally included. Treatment systematically

consisted of a coronally advanced flap in association with partial or

complete restorative treatment ± CTG. Meta-analyses showed that

periodontal plastic procedures are less effective in terms of complete

root coverage in cases of teeth with a NCCL. Overall Mean Recession

Reduction was of 2.00 mm (CI: [1.72, 2.28]), and overall mean com-

plete root coverage was of 5% (CI: [2, 8]).

Conclusions: The presence of a NCCL is a complicating factor in plas-

tic surgery. The use of CTG without NCCL restoration provides better

outcomes except for the reduction of dental hypersensitivity for

which the combined treatment (restoration + CTG) is the most

effective.

PD156: Dynamic profiles of growth factors during the
early healing period of coronally advanced flap

X. Wang1, M. Fok1, L. Jin1, M. Tonetti2

1Division of Periodontology & Implant Dentistry, Faculty of Dentistry,

University of Hong Kong, Hong Kong, Hong Kong, SAR of China,
2Department of Oral and Maxillofacial Implantology, National Clinical

Research Center of Stomatology, Ninth People Hospital, College of

Medicine, Shanghai Jiao Tong University, Shanghai, China

Background & Aim: The profile and levels of growth factors in surgical

wound exudate may reflect the status of tissue healing, and thereby

tailor the treatment protocol for optimizing the anticipated outcomes.

There remain many challenges to selecting the optimal therapeutic

range and dosage of locally applied wound healing modulators. This

study aimed to evaluate the concentrations of growth factors

retrieved from wound fluid during the early healing period following

the coronally advanced flap (CAF) surgery.

Methods: Twelve systemically healthy subjects requiring CAF sur-

gery for coverage of localized gingival recessions were recruited.

Gingival crevicular fluid (GCF) and wound fluid (WF) were collected

by paper strips (PerioPaper) at baseline and after the surgery

(6 hours, 1 day, 3 days, 1 week, 2 weeks and 3 weeks). The vol-

umes of GCF and WF were measured by Periotron 8010, respec-

tively. The levels of various growth factors were measured by

multiplex assays, including TGF-β1, PDGF-AA, PDGF-AB/BB, EGF,

FGF-2 and VEGF. The flow rate per minute and dynamics of each

growth factor in WF were determined.

Results: Overall, the WF volume increased significantly from 6 to

24 hours after the surgery, and such a level was maintained up to

7 days, subsequently decreased to the baseline level on 21 days. A

marked increase of all growth factors occurred immediately after the

CAF surgery, with the corresponding peak flow rate/minute of four

factors at 6 hours (TGF-β1:238.72 pg/min; PDGF-AA: 5.94 pg/min;

PDGF-AB/BB: 88.72 pg/min; and FGF-2: 47.80 pg/min) and then

their levels declined. While EGF and VEGF reached the peak after

3 days.

Conclusions: The present study shows that growth factors in

wound fluid exhibit different dynamic profiles following CAF sur-

gery, and these findings may contribute to optimizing the dosing

schedule for local delivery of exogenous growth factors in clinical

practice. Supported by the Hong Kong Health & Medical

Research Fund.
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PD157: Clinical detection of the greater palatine
artery by Doppler ultrasonic scanning

A. Kopunic1, D. Gruenfeld2, C. Klein1, C. Meller1, D. Wolff3, P. Ratka-

Krueger4, V. Bartha3

1Department of Restorative Dentistry, Tuebingen University Hospital,

Tübingen, Germany, 2Private Practice, Dublin, Ireland, 3Center for

Conservatice Dentistry and Periodontology, Heidelberg University

Hospital, Heidelberg, Germany, 4Center for Dental Medicine, Department

of Operative Dentistry and Periodontology, University of Freiburg,

Freiburg, Germany

Background & Aim: Periodontal surgery involving the palatal mastica-

tory mucosa harbours the risk of damaging the greater palatine artery

(GPA). Doppler ultrasound scanning (DUS) is a widely used procedure

in vascular diagnostics. Aim of this study was to evaluate the suitabil-

ity of DUS in (1) detecting the GPA by non-invasive surface scanning

and (2) investigating its course clinically.

Methods: Study participants´ palatal mucosa was subdivided into

transversal sectors at the positions of the upper molars, premolars

and canine teeth (sectors: M2-M1, P2-P1, C). In each sector the GPA's

position was located using a Doppler ultrasound scanning device with

a scanning probe developed for intraoral application. The distance to

the corresponding tooth (gingival margin or if detectable the

cemento-enamel-junction) was measured.

Results: 107 subjects were included (51 female, median age 34 years

(interquartile range [IQR] 26–47). (1) DUS displayed a clear and

delimitable signal in the following sectors: right M2 (rM2): 96%, left

M2 (lM2): 98%; rM1 and lM1: 99%; rP2 94%, lP2 96%; rP1 85%; lP1

90%; rC 35.5%, lC 49%. (2) Measured median distance between the

determined position of the GPA and the corresponding tooth: rM2:

15 mm (IQR14-16), lM2: 15.5 (IQR14-17); rM1: 14 mm (IQR14-16),

lM1 15 mm (IQR14-16); rP2 15 mm (IQR14-16); lP2 15 mm

(IQR14-16); rP1 14 mm (IQR13-15); lP1 14 mm (IQR13-15); rC

13 mm (IQR12,25–14), lC 13 mm (IQR13-14).

Conclusions: DUS might be a promising approach to noninvasively

detect the GPA preoperatively and has the potential to reduce the risk

of its' intraoperative damage and excessive bleeding during surgery.

PD158: Evaluation of post-operative morbidity
according to the technique and the size of the palatal
harvest in the context of periodontal plastic surgeries

M. Vignon1, S. Piscitello1, P. Bousquet2, V. Orti1

1Dental Faculty, Department of Periodontology, University of Montpellier,

Montpellier, France, 2Dental Faculty, Department of Periodontology and

Implantology, University of Montpellier, Montpellier, France

Background & Aim: Grafting techniques needs 2 operating sites,

increasing post-operative morbidity. Studies concerning post-

operative morbidity depending on the harvesting technique alrealdy

exist and are contraversial: Wessel and Tatakis showed that the free

gingival epitheliazed graft leads to more significant operative conse-

quences. At the opposite, Zucchelli and al demonstrated that there

was no significant difference in post-operative morbidity depending

on harvest techniques. They showed, on an another study, that the

size and the thickness of the palatal graft would also influence post-

operative morbidity. We therefore wish to assess post-operative mor-

bidity according to the technique of palatal graft harvesting as well as

its dimensions and thickness.

Methods: 14 patients with the need of gingival graft including palatal

harvest were part of the study. 9 of them were in the control group

(free gingival epitheliazed graft technique) and 5 were in the test

group (single incision technique). During the intervention, the graft

was measured with a periodontal probe (length, width, and thickness).

After surgeries, we gave them a survey which analyse data concerning

pain, taking analgesics and wearing palatal plate over 7 post-operative

days. During the 7-post-operative days control, patients returned the

survey et data were analysed and compared.

Results: For the principal aim, the control group shows significantly

higher level of pain than the test group but no significant difference

concerning analgesic consumption between groups was highlight.

Therefore a significative difference concerning wearing palatal plate

was demonstrated: a mean of 1.25 days in the test group versus

5.4 days in the control group. For the second aim, pain was signifi-

cantly correlated to the harvest surface. In the same way thinner the

harvest were, more the palatal plaque was weared.

Conclusions: In our surgery, we tend to minimize the post-operative

morbidity. The chosen technique and dimensions of palatal harvest

seem to impact significantly post-operative morbidity.

PD159: Cephalometric assessment of gummy smile in
north American adults

K. Vavetsi1,2, M. Karashima3, T. Deguchi3, D.N. Tatakis1

1Division of Periodontology, College of Dentistry, The Ohio State

University, Columbus, United States, 2Private Practice, Athens, Greece,
3Division of Orthodontics, College of Dentistry, The Ohio State

University, Columbus, United States

Background & Aim: “Gummy smile” (GS) refers to excessive gingival

display, which often raises aesthetic concerns for patients. The

aetiology of GS can vary, and although GS patients have been

assessed through cephalometric analysis in past studies, information

on associated possible soft tissue etiologic factors is limited.The aim

of this study was to determine the cephalometric differences in North

American adult orthodontic patients with and without GS and to ana-

lyse any correlations between skeletal and soft tissue parameters.

Methods: A retrospective case–control study based on the assess-

ment of electronic charts of adult patients (aged 18–40 years) who

sought treatment at the Orthodontics Clinic was performed. The fol-

lowing parameters were measured on cephalometric radiographs or

digital photographs with the use of digital models for calibration: ANB
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angle, Ratio of Posterior/Anterior Facial Height (P-A Face Height),

Ratio of Inferior-Anterior/Anterior Facial Height (LFH/TFH), Anterior

Maxillary Height (AMH), Anterior Facial Height (AFH), Angle of Man-

dibular Plane to SN Plane (MP-SN), Overjet (OJ), Overbite (OB), Upper

Lip Length (ULL), Upper Lip Thickness (U-Lip Thickness) and the

Extent of Gingival Display of the Right Maxillary Central Inci-

sor (GD #11).

Results: Charts of 30 GS patients cases (21 females, mean age 24.6

± 6.0 years) and 30 sex, age and ethnicity-matched controls (mean

age 24.7 ± 5.8), (p = 0.8), were analysed. For the GS group, ANB angle

(p ≤ 0.019), LFH/TFH (p ≤ 0.007), AMH (p = 0), AFH (p ≤ 0.004), MP-

SN (p = 0.018) and GD #11 (p = 0) were significantly greater than the

controls. There were no statistically significant differences between

the groups in P-A face height, overjet, overbite, upper lip length and

upper lip thickness.

Conclusions: The results indicate that several skeletal parameters,

much more so than soft tissue parameters (e.g., short upper lip), are

significantly associated with presence of a gummy smile.

PD160: Influence of a cyanoacrylate adhesive dressing
on marginal flap stability following coronally advanced
flap procedure: A study in pig mandibles

A. Kasaj1, A. Pabst2

1Department of Periodontology and Operative Dentistry, University

Medical Center Mainz, Mainz, Germany, 2Department of Oral and

Maxillofacial Surgery, Federal Armed Forces Hospital, Koblenz, Germany

Background & Aim: The clinical outcome following root coverage pro-

cedures is significantly influenced by proper stabilization of the flap

and adaptation of the gingival margin. This goal is usually accom-

plished with an appropriate suturing material and technique. In the

present study we investigated the use of a cyanoacrylate

(CA) dressing as an adjunct and possible alternative to sutures for sta-

bilization of a coronally advanced flap (CAF).

Methods: A total of thirty-six CAF procedures were performed on

fresh half porcine mandibles. Flaps were stabilized in a coronally

advanced position using sling and tag suture (SAT) technique, applica-

tion of CA dressing alone or SAT in combination with CA. Marginal

flap stability (MFS) against pull-off forces (maximum tensile force, N

[Newton]) was measured with an universal material testing machine.

Results: A statistically significant MFS was observed for CA compared

to SAT technique (p < 0.001). The combination of CA with the SAT

technique provided an increased MFS when compared to SAT tech-

nique alone (p < 0.001). Similarly, greater MFS was observed for CA

with SAT technique compared to CA alone (p < 0.001). There was no

significant influence of keratinized tissue width and gingival thickness

on MFS (p > 0.05).

Conclusions: Within the limitations of the present study, the use of

CA dressing provided overall high MFS following CAF when compared

to sutures. The combination of CA dressing and sutures was able to

further improve MFS. Overall, the use of CA dressing represents a

viable adjunct and alternative to conventional suturing techniques in

CAF procedures, especially in cases where high MFS is required.

POSTER DISCUSSION|RESEARCH IN
PERIODONTOLOGY - BASIC SCIENCE, QUALITY OF
LIFE AND EDUCATION

PD161: Sex-specific immunological features to oral
microbiome in periodontitis and healthy individuals

R. Del Pinto1, A. Monaco1, A. Barone1, M. Giannoni1, G. Paolantoni2,

E. Ortu1, D. Pietropaoli1, ODISSY group
1Clinical Medicine, Public Health, Life & Environmental Sciences,

University of L'Aquila, L'Aquila, Italy, 2Private Practice, Naples, Italy

Background & Aim: Even though precision and gender medicine are

massively imposing in the scientific literature, only few studies were

conducted on sex-based differences in periodontitis. Our aim was to

investigate possible sex-driven dimorphisms in antibodies to periodon-

tal microbiota (outcome) in a propensity score matched (PSM) cohort

(population) of males (exposed) and females (control).

Methods: One-to-one PSM was applied to a nationwide cross-

sectional survey to obtain exact matches for age, race/ethnicity, peri-

odontitis diagnosis and severity, hypertension history, diabetes,

smoking habits, body mass index, and income between males and

females. Individuals were ≥40 years and underwent determination of

serum antibodies to 21 periodontal microorganisms, periodontal and

biochemical evaluations. Antibody titers were log-normalized; non-

parametric and machine learning (ML) approaches were applied to test

whether specific antibodies predicted sex and if a sex-specific immu-

nological phenotype could discriminate between healthy and peri-

odontitis individuals.

Results: Female (n = 1362) and male (n = 1362) participants were

aged 57 ± 12 years, 54.8% were non-Hispanic Whites, 41.8% were

overweight, and 55.9% were smokers; 25.8% had periodontitis and

23% had moderately severe disease; 31.3% had hypertension. In

terms of Socranski complexes, antibodies to the orange complex were

more abundant in men, while antibodies to the blue complex were

more abundant in women. Sex-based differences by periodontal

health status were observed in terms to antibody titers to P. gingivalis,

T. denticola, A. naeslundii, P. nigrescens, P. intermedia, C. ochracea,

which differed between males and females only in healthy individuals,

and T. forsythia and V. parvula, which differed based on sex only in

individuals with periodontitis. These differences were driven by higher

titers in men than in women, except for antibodies to A. naeslundii,

where the opposite occurred. In ML, antibody titers to bacteria

predicted sex with a sensitivity of 53% and a specificity of 65% (AUC-

ROC 0.645).

Conclusions: The immunological response to periodontal microbiota

might be sex-specific, with different features in health and periodontal

disease.
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PD162: The cytotoxicity of functionalised carbon
nanotubes towards human periodontal ligament stem
cells

N.S. Nordin1, F. Ariffin1, M.H. Haron2

1Faculty of Dentistry, Centre of Studies for Periodontology, Universiti

Teknologi MARA (UiTM), Sungai Buloh, Malaysia, 2Faculty of Medicine,

Department of Pharmacology, Universiti Teknologi MARA (UiTM), Sungai

Buloh, Malaysia

Background & Aim: Dental-derived stem cells (DSC) have been found

to secrete variation of active cytokines/growth factors, extracellular

matrix proteins, and tissue remodelling enzymes known as sec-

retomes. Secretomes have the ability to stimulate angiogenesis,

reduce oxidative stress, induce proliferation and differentiation of

endogenous stem cells. The utilization of biomaterials such as carbon

nanotubes (CNTs) to stimulate the production of secretomes from

DSCs is an interesting approach. Functionalised CNTs (fCNT) have

been shown to be biocompatible in many cells, but its effects on DSCs

have not been documented. The aim of this study was to determine

the optimum concentration of fCNT on the viability of periodontal lig-

ament stem cells (PDLSCs).

Methods: PDLSCs were harvested from human premolar teeth

planned for orthodontic extractions and cultured in Dulbecco's Modi-

fied Eagle Medium (DMEM) containing 1% Penicillin/Streptomycin

and 20% Foetal Bovine Serum (FBS). Presence of stem cells markers

was determined using flow cytometry. PDLSCs at passage 4–8 were

seeded into 96 well plates in complete culture media overnight before

changed to serum-free media (SFM) containing fCNTs at 25, 50, and

100ug/ml. MTT assays were performed at 24 and 48 hours afterward

to determine the effect of fCNT treatment on the viability of PDLSCs.

Results: PDLSCs showed high expression of mesenchymal stem cell

markers. After 24 hours, the viability of PDLSCs treated with 25, 50, and

100ug/ml CNT in SFM increased to 126%, 130%, and 115% respec-

tively, compared to SFM only. However, the increase in viability was not

statistically significant. After 48 hours, PDLSCs cultured in 50 and

100ug/ml CNT in SFM were found to be increased significantly to 154%

and 158% respectively, when compared to SFM alone (P < 0.05).

Conclusions: The fCNT concentrations at 50 and 100ug/ml with SFM

exert positive viability and proliferative effect on PDLSCs, thus can be

utilized to safely stimulate secretome production by PDLSCs.

PD163: Gingival organotypic culture for periodontal
non-invasive testing

D. Henin1, M. Perrotta2, E. Canciani2, G. Pellegrini2, D. Carmagnola2,

A. Cristofalo2, S. Meroni2, C. Dellavia2

1University of Milan, Milano, Italy, 2University of Milan, Milan, Italy

Background & Aim: Organotypic culture (OC) is an innovative method

to cultivate a three-dimensional complex of tissues, to perform

toxicological and pharmacological tests. OC is rapidly set up and

immediately ready for experiments after the excision. OC technique is

mainly used in the oncologic field, but in the dental area, its use is

almost un-explored. The present study aimed to set a non-invasive

method to test periodontal devices.

Methods: Gingival samples were obtained from healthy margins of

gingival resection taken in oncological surgery of the mandibula. Slices

of 300–500 μm were cut by means of Vibratome VT1200 (Leica Mic-

rosystems) from fresh tissue and then cultured on organotypic insert

in Ham F12 maintenance medium. To evaluate proliferation, vitality

and maintenance of macrostructure of the gingiva in culture, four

slices were obtained to evaluate four time points (0 h, 24 h, 48 h, and

72 h). The cultures were incubated at 37�C in a humidified 5% CO2

incubator for 72 h. The medium was changed after 48 h. For each

time point a slice was harvested and processed for histological

(haematoxylin-eosin staining for morphological evaluation) and immu-

nohistochemical analysis (ki-67 immunostaining for proliferation

assessment). All the experiments were performed in triplicate.

Results: The gingival OC showed a progressive destruction and detach-

ment of the superficial epithelial layer. The basal layer after 48 h showed

a tissue thickening because of the proliferation and migration of the epi-

thelium. The number of ki-67 marked cells mildly decreased after 24 h

with a growth pick in T48 followed by a rapid collapse at 72 h.

Conclusions: OC model could be applied on gingival tissue, with main-

tenance in culture for 72 h. This procedure allows the evaluation of

the proliferation and the vitality of the gingiva through histological

and immunohistochemical methods. In addition, this model could be

used to test chemical compounds in a non-invasive way on periodon-

tal tissue.

PD164: Fusobacterium nucleatum induces PD-L1
expression in human oral carcinoma cells

Y. Zhou1, S. Groeger1, J. Meyle1

1Justus-Liebig-Universität Gießen, Gießen, Germany

Background & Aim: Fusobacterium nucleatum (F. nucleatum), a Gram-

negative obligate anaerobic bacterium, is one of the most abundant

species in the oral cavity. It has been reported that it likely plays a role

in the development of gastrointestinal and oral cancer. The

programmed death-ligand 1 (PD-L1), also known as immuno-

regulatory B7-H1 receptor, plays an important role in cell-mediated

immune response. The aim of this study was to analyse in vitro the

potential of F. nucleatum in PD-L1 up-regulation.

Methods: F. nucleatum strains ATCC 25586, ATCC 10953, and ATCC

49256 were cultured in Brain Heart Infusion (BHI) broth and incu-

bated anaerobically. Bacteria that were heat-killed at 100�C for

10 min were used for infection of the human squamous cell carcinoma

cell line SCC-25 with multiplicity of infection (MOI) of 10, 50,

100, and 200 for 4 h, 8 h, 24 h, and 48 h. Non-infected cells were

used as negative control. The PD-L1 expression was analysed using

Western blot.
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Results: All strains of F. nucleatum induced up-regulation of PD-L1

expression. After infection with strain ATCC 49625 for 4 h, PD-L1

expression increased 3-fold at MOI of 50, 100, and 200. After 8 h,

stimulation with MOI of 200 induced 1.4-fold PD-L1 expression. For

24 h, infection with MOI of 10, 50, 100, and 200 caused a 1.5-fold

induction of PD-L1. Infection with F. nucleatum ATCC 10953 for 4 h

caused a 1.6-fold induction of PD-L1 at MOI of 10 and 50 and the

PD-L1 expression increased to about 1.7-fold with an MOI of

100 after 24 h. PD-L1 expression increased almost 1.5-fold stimulated

by F. nucleatum ATCC 25586 with MOI of 10, 50, and 100 for 4 h.

Conclusions: These findings suggest that F. nucleatum can up-regulate

the expression of PD-L1. Further studies are still warranted to investi-

gate different virulence mechanisms of various strains of F. nucleatum

in PD-L1 induction.

PD165: Immune response and metabolic gene
expression induced by P. gingivalis FimA

J. Meyle1, E. Domann2, T. Charkraborty3, S. Ruf4, S. Groeger5

1Periodontology, Justus-Liebig-University, Giessen, Germany, 2Hygiene

and Environmental Medicine, Justus-Liebig-University, Giessen, Germany,
3Microbiologie, Justus-Liebig-University, Giessen, Germany,
4Orthodontics, Justus-Liebig-University, Giessen, Germany,
5Periodontology and Orthodontics, Justus-Liebig-University, Giessen,

Germany

Background & Aim: Periodontitis is a chronic inflammatory disease

that affects all periodontal structures and tissues. Chronic infections

are known to be associated with carcinoma development and progres-

sion. The Gram-negative anaerobic rod Porphyromonas gingivalis

(P. gingivalis) is regarded as a keystone pathogen in periodontitis and

expresses various virulence factors including fimbriae that promote

adherence and invasion of cells and tissues. Progression of periodonti-

tis is a consequence of interaction between the host immune

response and periodontal pathogens. The aim of this study was to

investigate the impact of recombinant fimbrial protein FimA from

P. gingivalis W83 on the gene expression of oral squamous carcinoma

cells using transcriptome analysis.

Methods: Human squamous cell carcinoma cells (SCC-25) were

treated for 4 h and 24 h with recombinant FimA, harvested and RNA

was extracted. RNA sequencing was performed and differential gene

expression and enrichment was analysed using GO, KEGG and

REACTOME. The results of transcriptome analysis were validated

using quantitative real time PCR with selected genes.

Results: Differential gene expression after 4 h and 24 h revealed up-

regulation of 464 (4 h) and 179 genes (24 h) and down-regulation of

69 (4 h) and 312 (24 h) genes. Enrichment analysis using 3 different

databases identified a strong immunologic transcriptomic response

signature after 4 h. After 24 h, mainly genes were regulated that

belong to cell metabolic pathways and replication. Real time PCR of

selected genes belonging to immune response and signalling demon-

strated strong up-regulation of chemokine-C-C motif ligand (CCL)

20, tumour-necrosis-factor-alpha-induced protein (TNFAIP) 6, C-X-C-

motif-chemokine ligand (CXCL) 8, TNFAIP3 and nuclear-factor-κ-B-

inhibitor (NFkBI) A at both stimulation times.

Conclusions: These results identify a strong immunological gene

expression response to stimulation with P. gingivalis FimA. The data

provide a basis for future studies of molecular and cellular interactions

between P. gingivalis and oral epithelium in order to elucidate basic

mechanisms of periodontal disease and development of cancer.

Funding: German Research Foundation (DFG GR-3365-4-1).

PD166: iTr35 Cells activity via IL-35 upregulation
mediates the Th17/Treg imbalance during
periodontitis

E. Cafferata1, J. Ríos2, F. González3, C. Cortez4, R. Vernal2

1Department of Periodontology, School of Dentistry, Universidad

Científica del Sur, Lima, Peru, 2Periodontal Biology Laboratory, Faculty of

Dentistry, Universidad de Chile, Santiago, Chile, 3Department of

Conservative Dentistry, Faculty of Dentistry, Universidad de Chile,

Santiago, Chile, 4Center for Genomics and Bioinformatics, Faculty of

Sciences, Universidad Mayor, Santiago, Chile

Background & Aim: Periodontitis is a chronic inflammatory disease

characterized by a Th17/Treg lymphocyte imbalance, which leads to

alveolar bone resorption and tooth loss. In other osteolytic diseases,

induced T regulatory IL-35 producing (iTr35) cells have been proposed

to regulate the Th17/Treg imbalance through their ability to perpetu-

ate their own IL-35 production and induce the production of IL-35 in

other cells; however, this kind of cells and their regulatory capacities

have not been detected in periodontitis. Therefore, the aim of this

investigation was to analyse iTr35 cell by IL-35 inoculation in an

experimental periodontitis model.

Methods: A ligature-induced periodontitis model was used, in

which 100 ng of IL-35 was intragingivally inoculated, every other

day. Mice inoculated with PBS and without periodontitis where

used as controls. At day 15, maxillae were retrieved to analyse

bone resorption by MicroCT. The inflammatory infiltrate in peri-

odontal lesions was characterized by haematoxylin/eosin, and

TRAP+ osteoclasts were detected by histochemistry. The levels of

RANKL/OPG were analysed by immunohistochemistry, qPCR and

ELISA, and RANKL+ cells were analysed by flow cytometry-tSNE

analysis. Th17 and Treg lymphocytes were detected by flow cyto-

metry, and the expression of cytokines and transcription factors

expression related to their activity was determined by qPCR.

Finally, the presence of iTr35 cells was determined by flow cyto-

metry and immunohistochemistry.

Results: IL-35 inhibited alveolar bone resorption, and diminished

TRAP+ osteoclasts detection, RANKL expression and RANKL+ cells

number. Also, a diminution of Th17 RORγt+IL-17A+ and RORγt+-

RANKL+ lymphocytes and an increment of Tregs Foxp3+IL-10+ lym-

phocytes was detected. As complement, the expression of

Th17-related molecules was downregulated and, otherwise, the
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expression of the molecules related to Treg activity was upregulated.

Finally, an increment of periodontal iTr35 Foxp3+Ebi3+ lymphocytes

was detected.

Conclusions: IL-35, via the induction of iTr35 cells, is able to inhibit

alveolar bone resorption through the restoration of the Th17/Treg

imbalance during periodontitis.

PD167: The impact of local and systemic
administration of antimicrobials on the release of
growth factors and antibacterial activity by leukocyte-
and platelet-rich fibrin

M. Siawasch1, C. Andrade2, A. Castro1, W. Teughels1,

A. Temmerman1, M. Quirynen1

1Periodontology, KU Leuven, Leuven, Belgium, 2University of the Andes,

Santiago, Chile

Background & Aim: The aim of this study was to evaluate the effect

of local and systemic administration of antimicrobials to leukocyte-

and platelet-rich fibrin (L-PRF).

Methods: For part A, 16 tubes of venous blood were collected

from each of 8 systemically healthy subjects. Prior to blood cen-

trifugation, 12 of the 16 tubes were injected with 0.125 ml,

0.25 ml or 0.50 ml metronidazole solution. One set of L-PRF

membranes was used to assess the release of vascular endothelial

growth factor AB, platelet-derived growth factor, transforming

growth factor beta 1, and bone morphogenetic protein 2 at indi-

cated time points. The metronidazole release over time by L-PRF

membranes was also evaluated. The remaining L-PRF membranes

were placed on the surface of agar plates inoculated with three

different periodontal pathogens to determine their antibacterial

activity. For part B, another 6 subjects were enrolled with 3 sub-

jects taking 2 g amoxicillin and 3 subjects 500 mg metronidazole

as prophylaxis prior to a periodontal treatment. Before and 2 hours

after consuming one of the prescribed antimicrobials, 3 tubes of

blood were collected for preparing L-PRF membranes. These

membranes were used to measure the antibacterial activity against

periodontal pathogens.

Results: No statistically significant difference could be found in the

release of growth factors between L-PRF membranes with and with-

out incorporation of metronidazole solution. The release of metroni-

dazole could be detected up to day 3, however with the highest

concentration during the first 4 hours. This concentration was dose

dependent. The antibacterial capacity of L-PRF membranes increased

significantly for both the systemic intake, and after the addition of

metronidazole solution to the blood tubes before centrifugation, the

latter again dose dependent.

Conclusions: The antibacterial capacity of L-PRF against the peri-

odontal pathogens tested can significantly be enhanced by the addi-

tion of antimicrobials, without disadvantage for the release of growth

factors.

PD168: Growth factors release, antimicrobial capacity
against periodontal pathogens and histology from face
and body part of leukocyte and platelet rich fibrin
membranes: An in vitro study

M. Siawasch1, C. Andrade2, A. Castro1, N. Pinto2, M. Quirynen1

1Periodontology, KU Leuven, Leuven, Belgium, 2University of the Andes,

Santiago, Chile

Background & Aim: The aim of this study was to compare the differ-

ences in the release of growth factors, antimicrobial capacity against

periodontal pathogens, and histological composition from two parts

(Face and Body) of the Leukocyte and Platelet Rich Fibrin (L-PRF)

membranes.

Methods: Six tubes of peripheral blood were obtained from 8 healthy

donors. L-PRF membranes were prepared and divided in two parts

(Face and Body) to quantify the release of growth factors (PDGF-AB,

VEGF, TGF-ß1, and BMP-2) at 4 hours, 1, 3, 7, and 14 days, to analyse

the antimicrobial capacity against Porphyromonas gingivalis, Prevotella

intermedia, and Fusobacterium nucleatum, and to quantify the histolog-

ical percentage area of leukocytes, platelets, and fibrin.

Results: A significant higher release of PDGF-AB, VEGF and TGF-ß1

was observed from the Face compared to the Body part of L-PRF

membrane, during most time intervals. No significant differences

could be observed for the antimicrobial capacity between Face and

Body. The histomorphometric analysis showed a significant higher

percentage of area occupied by leukocytes and platelets and a smaller

percentage of area by fibrin in the Face compared to the Body part.

Conclusions: The higher release of growth factors from the Face part

of L-PRF membranes with a similar antimicrobial capacity may be

important for clinical applications.

PD169: Periodontitis and oral health-related quality of
life: Results from the large NutriNet-Santé study

L. Jaumet1, M.C. Carra1, Z. Hamdi1, C. Julia2, S. Hercberg2,

M. Touvier2,3, P. Bouchard1, V. Andreeva3

1University of Paris, Paris, France, 2Department of Public Health, Paris-

Seine-Saint-Denis University Hospitals (AP-HP), Bobigny, France,
3Nutritional Epidemiology Research Unit (EREN), Epidemiology and

Statistics Research Center, Sorbonne Paris Nord University, INSERM U

1153/INRAE U 1125/CNAM, University of Paris (CRESS), Bobigny,

France

Background & Aim: Periodontitis, as a chronic, multifactorial inflam-

matory disease, has multiple and complex relationships with other dis-

eases and ultimately with well-being. The aim of the present cross-

sectional study was to investigate the association between self-

reported periodontitis and oral health-related quality of life (OHRQol)

among participants in the French NutriNet-Santé study.
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Methods: The sample was composed of 32,714 adults (75.5% women)

with a mean age of 48.8 ± 13.9 years. Periodontitis was assessed

based on age, smoking, and oral health status data obtained in 2012.

The validated modified periodontitis screening score (mPESS) was

used; an mPESS35 identified individuals at risk of severe periodontitis

(main exposure). OHRQoL was measured with the Oral Health Impact

Profile (OHIP-14) (main outcome) and the total score was dichoto-

mized for analysis. Crude and multivariable logistic regression ana-

lyses, taking into account physical health status, dietary and other

confounding variables, were performed in the full sample and

according to sex.

Results: Overall, 6,413 participants (19.6%) had a high likelihood of

severe periodontitis (mPESS35). A total of 7,383 participants (22.5%)

presented a relatively poor OHRQoL (OHIP-14 > 8, highest quartile).

In the multivariable model, older age (50–64 years), female sex, obe-

sity, snacking between meals, frequent consumption of soft drinks

and sweets/chocolate were significantly associated with lower

OHRQoL. Also, likelihood of severe periodontitis and having <20 nat-

ural teeth were associated with lower OHRQoL. An mPESS35 showed

the highest odds for relatively poor OHRQoL (OR = 3.45; 95% CI:

3.21–3.72). Sex-specific results were largely consistent with the main

findings.

Conclusions: The results support the association between periodonti-

tis and OHRQoL in non-clinical samples and also support mPESS as a

useful screening tool. The use of mPESS is advised in prevention pro-

grams aiming at improving health-related quality of life.

PD170: Periodontitis and oral health-related QoL in a
65-year-old population

A.T.T. Sødal1, L.H. Hove1, R. Skudutyte-Rysstad1, O.C. Koldsland2

1Faculty of Dentistry, Department of Cariology and Gerodontology,

University of Oslo, Oslo, Norway, 2Faculty of Dentistry, Department of

Periodontology, University of Oslo, Oslo, Norway

Background & Aim: The aim of this cross-sectional study was to

investigate the association between periodontitis and oral health

related quality of life (OHRQoL) in a 65-year-old population in Oslo,

Norway, and to investigate if the OHRQoL varies between individuals

with different stages and grades of periodontal disease.

Methods: A random sample of 453 individuals underwent a clinical

and radiological examination, and answered a questionnaire regarding

general health, medications, smoking habits and OHRQoL (OHIP-14,

higher scores indicating poorer OHRQoL). Clinical periodontal param-

eters and radiographic bone level were used to identify periodontitis

cases and to assess periodontal stage and grade according to the

2017 World Workshop on the Classification of Periodontal and Peri-

implant Diseases and Conditions.

Results: Of the 453 participants, 52.5% were defined as “periodontitis
cases.” Of the total study population, 16.5% of the participants were

assigned to stage II, 32.7% to stage III and 3.3% to stage IV periodon-

titis. Total OHIP-14 score was significantly higher in periodontitis

cases (mean = 4.3, SD = 7.0) than in non-periodontitis cases

(mean = 2.9, SD = 4.9). Among those with stage IV periodontitis the

OHIP-14 sum score (mean = 11.7, SD = 12.7) was significantly higher

compared to those with stage II (mean = 3.4, SD = 6.0) and stage III

(mean = 4.0, SD = 6.3) periodontitis. No significant difference was

found with respect to grades and total OHIP-14 score.

Conclusions: Periodontitis was common among 65 year-olds living in

Oslo. The OHIP-14 sum score was higher among those with periodon-

titis compared to those without periodontitis, and the highest mean

sum score was found among those with stage IV periodontitis. No

association was found between OHIP-14 sum score and periodontitis

grades.

PD171: Withdrawn

POSTER DISCUSSION|RISK FACTORS
AND BIOMARKERS

PD172: Morphological and epigenetic alterations of
gingival tissues in diabetes – A pilot study

J. Hsiao1, A. Abdal-hay1, S. Ivanovski1, B. Fournier1, R. Lee1

1School of Dentistry, The University of Queensland, Brisbane, Australia

Background & Aim: Although the pathophysiology of diabetes and

impaired wound healing has been extensively investigated, the under-

lying mechanisms are not still fully understood. Several previous stud-

ies observed morphological changes of gingival tissue in diabetes but

its clinical relevance has been not yet investigated. Hence, the study

aimed to investigate the effects of hyperglycaemia on the structural

and epigenetic changes of the gingival tissues in an experimental dia-

betic model.

Methods: Nine mini-pigs were randomly allocated into two groups:

Diabetic (n = 4) and Healthy (n = 5) group. Diabetes mellitus was

induced by a single streptozotocin injection and its diabetic status

were confirmed [RL1]. Non-inflamed keratinised gingival tissues were

harvested, and the epithelial layer was subsequently removed. Con-

nective tissue papillae (CTP) density was quantified with scanning

electron microscopy. The number of rete ridges, rete ridge length and

width, epithelial thickness, and connective tissue collagen content

were measured in the histological sections (State staining type). The

gingival tissues were processed for deoxyribonucleic acid methylation

analysis. Gene enrichment and classification into functional clusters

was carried out by using Metascape.

Results: The diabetic group demonstrated increased CTP density

(150.4 ± 37.6/mm2, 195.0 ± 65.4/mm2 respectively), rete ridge

length (135.7 ± 49.7 μm, 167.3 ± 65.9 μm respectively), rete ridge

width (57.5 ± 33.6 μm, 96.1 ± 45.2 μm respectively), thinner epithelial

layers (131.7 ± 43.6 μm, 95.3 ± 40.0 μm respectively) and higher
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connective tissue collagen content (55.0 ± 11.5%, 66.5 ± 13.0%

respectively) compared with the non-diabetic group. Altered gene

pathways involving cellular, immune, metabolic and inflammatory

functions were found, which are crucial to the multiple stages of

wound healing process.

Conclusions: Uncontrolled diabetic conditions appeared to affect the

structures of the gingival tissues, including the epithelium, epithelial-

connective tissue interface and underlying connective tissue. Epige-

netic analysis revealed altered gene regulation of several wound

healing related pathways. These results suggested that structural

changes of the gingival tissues and epigenetic alterations could con-

tribute to compromised wound healing capacity in diabetes.

PD173: Salivary and subgingival endotoxin activities
as periodontal biomarkers - towards precision
periodontics

S. Zaric1, A. Dong1, Y. Kurushima1

1Faculty of Dentistry, Oral & Craniofacial Sciences, King's College

London, London, United Kingdom

Background & Aim: Assessing periodontal disease activity and pro-

gression at the individual and tooth levels can be highly informative

for planning personalized, risk-based care. The aim of study was to

examine the diagnostic and prognostic utility of oral lipopolysaccha-

rides as bacterially-derived periodontal biomarkers by correlating sub-

gingival and salivary endotoxin activity levels with clinical periodontal

parameters.

Methods: This was a prospective, interventional study performed in a

primary dental care setting. Thirty-two patients with generalized,

unstable periodontitis stage II to IV, and 33 systemically and periodon-

tally healthy persons were recruited. Full-mouth plaque and bleeding

scores were assessed and detailed 6-point periodontal pocket charting

was recorded. Unstimulated, whole saliva samples and subgingival

plaque samples were collected from all participants. Periodontitis

patients received non-surgical periodontal treatment and were recal-

led three months after the completion of the treatment for re-

assessment and collection of post treatment samples. Endotoxin activ-

ity of salivary and subgingival LPS extracts was measured by an end-

point, fluorescent, recombinant Factor C assay. Associations between

clinical periodontal parameters and subgingival and salivary endotoxin

activities, adjusting for participants' age, smoking status and gender

were analysed using a multivariate regression model. The ROC curve

was applied to estimate the sensitivity, specificity and c-statistics for

salivary/subgingival endotoxin activity as diagnostic biomarkers for

periodontitis.

Results: Subgingival endotoxin activity was significantly associated

with the local probing pocket depth (r = 0.68). This correlation

remained statistically significant even when adjusted for gender, age

and smoking status (p < 0.01). Salivary endotoxin activity correlated

well with the overall diagnosis, mean probing pocket depth, clinical

attachment level, full mouth bleeding score and the plaque to bleeding

ratio. The age of the patients was significantly associated with salivary

endotoxin activity. Subgingival endotoxin activity had better specific-

ity and sensitivity as a periodontal biomarker than salivary endotoxin

activity.

Conclusions: Subgingival and salivary endotoxin activities are promis-

ing, novel periodontal biomarkers with good association with clinical

parameters.

PD174: Search for genetic variants affecting periodontal
health in the isolated population of Cilento (Italy): A
suggestive pathway from a population-based study

L. Nastri1, C. Cafiero2, R. Sorice1, T. Nutile3, M. Ciullo3.
1Multidisciplinary Department of Medical Surgical and Dental Specialties,

University of Campania, Naples, Italy, 2Department of Neurosciences,

Reproductive and Odontostomatological Sciences, University of Naples

Federico II, Naples, Italy, 3Istituto di Genetica e Biofisica “A. Buzzati-

Traverso” CNR Napoli, Naples, Italy

Background & Aim: Periodontitis is one of the most common inflam-

matory diseases affecting the humankind. Despite research, several

important aspects of periodontal pathogenesis remain incomplete.

Different phenotypes according to “susceptibility” may occur and this

partially relates to genetic variants. We conducted a Genome Wide

Association Study (GWAS) on the isolated populations of Cilento to

find individual genetic variants associated with periodontitis.

Methods: Genetic, periodontal data and systemic relevant factors of

678 individuals from the isolated populations of Cilento were

screened and analysed, after an Ethical Committee approval and an

individual informed consent. A complete clinical and radiographic

examination of the population was performed: Probing depth, bleed-

ing and oral hygiene scored to obtain a periodontal diagnosis. Peri-

odontal Screening and Recording was useful to grouping individuals

into uniform disease categories.

Blood samples of all the included subjects were used to find Single

Nucleotide Polymorphisms (SNP) with a direct genotyping and a infer-

ence process, to find genetic variants. SNP variants were used in a

quantitative and a qualitative analyses, correcting for confounding

factors. SNPs with a p-value ≤5 � 10�8 were considered statistically

significant, those with a value between 1 � 10�5 and 5 � 10�8 were

considered as “suggestive.” Candidate genes were selected according

to presence of at least 3 SNPs in the region and a presence of a link-

age disequilibrium (with a r2 > 0.4) between them.

A pathway over-representation analyses was also conducted, to show

the biological pathways the identified genes were involved in.

Results: We finally identified 13 genetic loci. The pathway analyses

showed 2 biological pathways involved in cell adhesion and collagen

biosynthesis and folding.

Conclusions: Most of the identified genes were located in coding

regions and their products involved in collagen structural and func-

tional features that may influence susceptibility to severe periodontal

diseases, opening new scenarios in periodontal research.
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PD175: Genetic control of strong and weak global
innate immunity to gingivitis may predict periodontitis
severity

M. Levine1, K. Ruksakiet2, A. Foldes3, E. Dinya4, Z.M. Lohinai5

1Biochemistry & Molecular Biology, University of Oklahoma HSC,

Oklahoma City, United States, 2Department of Conservative Dentistry

and Department of Oral Biology, Semmelweis University, Budapest,

Hungary, 3Department of Oral Biology, Semmelweis University, Budapest,

Hungary, 4Institute of Digital Health Sciences, Semmelweis University,

Budapest, Hungary, 5Department of Conservative Dentistry, Semmelweis

University, Budapest, Hungary

Background & Aim: Susceptibility to periodontitis is unpredictable.

Oral hygiene restriction (OHR) allows the formation of dentally

adherent microbial biofilms within which the change in substrate

from saliva to inflammatory fluid from gingival crevices (GCF) pro-

motes periodontopathogen growth [PMID: 30940882]. By deplet-

ing lysine from GCF, biofilm lysine decarboxylase inhibits epithelial

attachment turnover and impairs the barrier to microbial products.

The consequent inflammatory response increases GCF exudation,

which forms an arch-shaped curve against residual lysine concen-

trations after OHR for a week [PMID: 22141361]. Surprisingly, par-

ticipants displayed a globally strong or weak GCF curve at similar

lysine concentrations, 44% of participants displaying about half the

amount of GCF (EuroPerio9, 2018). We investigated whether

strong or weak innate immunity responses accounted for these

differences.

Methods: Fifteen of 16 original participants provided cheek scrapings

from which purified DNA was obtained for testing for alleles of

9 genes associated with periodontitis: IL1A�889, IL1B+3954,

IL1B�511, IL6�1363, IL10�597, CD14�260, COX2+8473,

IL10�1082, and MMP8�799.

Results: All nine strong responders possessed the minor (A) allele of

IL1B�511. Five weak responders possessed the minor (T) allele of

IL1B + 3954, and the sixth weak responder possessed the homozygous

major (C) allele of IL1B+3954 together with an epistatic heterozygous

minor (T) allele of IL6�1363 (IL1B+3954CC & IL6�1363T), Fisher's exact

tests, p < 0.05. Additional genes presenting weak response phenotype

with IL1B+3954T were heterozygous IL1A�889A, homozygous genes

CD14�260A, IL10�597T, or IL1B�511G. Genes presenting with

IL1B�511A in strong responders, were heterozygous IL1B+3954T with

epistatic heterozygous IL6�1363T, homozygous IL10�1082C, or hetero-

zygous COX2�8473A in the absence of CD14�260A.

Conclusions: Genotypes predicting weak responder phenotypes may

therefore predict periodontitis susceptibility because they differ from those

in strong responders. Weak GCF exudates may incubate rather than expel

bacteria, promoting periodontopathogen growth. Indeed, gene

IL1B+3954T indicates greater periodontitis experience [PMID: 28529526]

like tobacco smokers, who also exhibit weak GCF exudation and are more

susceptible to periodontitis than non-smokers [PMID: 26100307].

PD176: HbA1c-level, diabetes and myocardial
infarction are associated with periodontitis stage III
and stage IV: The HUNT study

I.H. Stødle1, H. Høvik2, A. Verket1, A. Sen2, O.C. Koldsland1

1Faculty of Dentistry, Department of Periodontology, Institute of Clinical

Dentistry, University of Oslo, Oslo, Norway, 2Center for Oral Health

Services and Research, Mid-Norway (TkMidt), Trondheim, Norway

Background & Aim: Periodontitis affects a considerable part of the

world's adult population. The prevalence of severe periodontitis was

estimated to be 7.4%, in a study from 2017. Following the introduc-

tion of the new classification system by the 2017 World Workshop

on the Classification of Periodontal and Peri-implant Diseases and

Conditions, the prevalence of the two most severe stages of peri-

odontitis was reported to be 17.6%. The aim of this cross-sectional

study was to evaluate associations between elevated levels of HbA1c,

diabetes, myocardial infarction and periodontitis according to the

2017 classification system.

Methods: Clinical periodontal and radiological examinations were per-

formed in 4933 individuals based on a random sample of participants

from the The Trøndelag Health Study (The HUNT Study) in Norway.

Medical information was assessed through questionnaires, clinical

measures and blood samples. Correlations between periodontitis and

potential predictors were examined using logistic regression analyses.

A threshold of p < 0.05 was set for statistical significance.

Results: Adjusted logistic regression models demonstrated an associa-

tion between periodontitis Stage III and IV and HbA1c-levels

≥48 mmol/mol with an odds ratio (OR) of 1.5 (CI 1.0–2.2). The OR of

having periodontitis Stage III and IV in participants with self-reported

diabetes was 1.4 (CI 1.0–1.9). Grade C, without modification from

HbA1c levels or smoking, was also associated with self-reported dia-

betes (OR 2.6 [CI 1.1–6.1]) and HbA1c-levels ≥48 mmol/mol, but the

latter was a less precise estimate (OR 1.6 [CI 0.5–4.6], p-value 0.3).

A history of myocardial infarction was associated with periodontitis

Stage III and IV (OR 1.7 [CI 1.1–2.5]), but no association with Grade C

was observed.

Conclusions: This study suggests associations between periodontitis

Stage III and Stage IV, diabetes/HbA1c and myocardial infarction, in a

large study population.

The authors declare no conflict of interest.

PD177: Prevalence and antibiotic susceptibility trends
of selected commensal enterobacteriaceae and candida
albicans in the subgingival microbiota of German
periodontitis patients: A retrospective surveillance
study

K. Jepsen1, W. Falk2, F. Brune1, R. Fimmers3, I. Bekeredjian-Ding4,

S. Jepsen1
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1Periodontology, University Hospital Bonn, Bonn, Germany, 2Service

Laboratory, Center for Oral & Dental Microbiology, Kiel, Germany,
3Informatics and Epidemiology, University of Bonn, Institute for Medical

Biometry, Bonn, Germany, 4Division of Microbiology, Paul-Ehrlich-

Institute, Langen, Germany

Background & Aim: The periodontal microbiota is etiologically diverse

and may facilitate colonization by species usually not part of the oral

microbiome. Enterobacteriaceae or co-infections with Candida albicans

can produce biofilms with high antimicrobial tolerance. Dissimilation

of these species to other parts of he body occur and may cause seri-

ous diseases. This retrospective surveillance study aimed to follow

periodontitis-associated superinfection profiles and identify the

defendant annual changes in antibiotic susceptibility patterns.

Methods: From 2008 to 2015 subgingival biofilm specimens from

deep periodontal pockets were collected from a total of 16612 Ger-

man periodontitis patients. Presence of selected Enterobacteriaceae &

enterococci was assessed by culture. Antimicrobial susceptibility was

tested and evaluated by disk diffusion with 4 antibiotics routinely

used for treatment of oral infections. Prevalence of these species and

Candida albicans co-infections were evaluiert and temporal evolution

of antimicrobial susceptibility of bacterial species towards amoxicillin

[AML], amoxicillin/clavulanic acid [AMC], doxycycline [DO], and cipro-

floxacin [CIP] was analysed with logistic regression methods.

Results: Prevalence of patients harbouring Enterobacteriaceae was on

average 5.6% for Enterococcus spp., 2.5% for Enterobacter cloacae,

3.6%, for Klebsiella oxytoca, 1.1% for Klebsiella pneumoniae, 2.8% for

Serratia marcescens and 1.5% for Serratia liquefasciens. Co-infections

with Candida ranged from 0.94 to 6.5%.

We observed high resistance patterns to AML, AMC, DO or CIP. Species

harbouring intrinsic resistance to aminopenicillins (Enterobacter spp. Klebsi-

ella spp., Serratia spp.) were predominant. There were trends of elevating

resistance to CIP in Enterococcus app.; DO in Serratia marcenses and

Enterobacter cloacae; AMC in Serratia liquefasciens and Klebsiella oxytoca.

Conclusions: This study confirmed a low but consistent presence of

Enterobacteriaceae in the subgingival microbiota of German periodon-

titis patients as well as presence of co-infections with Candida

albicans. The variability of antibiotic susceptibility profiles among sub-

gingival pathogens in a mixed facultative anaerobe biofilm environ-

ment as in periodontal pockets complicates the selection and

administration of adequate antibiotics.

PD178: Socioeconomic status, periodontal disease
patterns and salivary PH levels among cigarette-
smokers in urban population of Malaysia: A
multicenter observational study

M.H. Nurul Wahida1,2, B. Badiah1, M. Nurulhuda1, A.R. Mariati3

1Faculty of Dentistry, Department of Restorative Dentistry, Universiti

Kebangsaan Malaysia, Kuala Lumpur, Malaysia, 2School of Dental

Sciences, Unit of Periodontics, Health Campus, Universiti Sains Malaysia,

Kota Bharu, Malaysia, 3Faculty of Dentistry, Department of Craniofacial

Diagnostics and Biosciences, Universiti Kebangsaan Malaysia, Kuala

Lumpur, Malaysia

Background & Aim: Cigarette smoking is a risk factor of periodontitis

that cause bone loss and severe attachment loss. Periodontal disease

is commonly associated with the socioeconomic status. There is little

information on the socioeconomic status among the adult smokers of

urban population in developing country as Malaysia. Thus, the aim of

the study was to determine the socioeconomic status, self-reported

oral health, clinical periodontal parameters, and salivary pH levels

among cigarette-smokers in comparison to never-smokers.

Methods: Demographic data including age, education levels, house-

hold income and self-reported oral health were collected using a

questionnaire recruited from four government dental clinics in

Kuala Lumpur. Clinical [plaque index (PI), bleeding on probing

(BOP), periodontal probing depth (PPD), clinical attachment loss

(CAL)] periodontal parameters were recorded in all teeth (excluding

third molars). The level of unstimulated whole salivary pH was mea-

sured using portable pH meter. Data was analysed statistically using

analysis of variance. P-values less than 0.05 were considered statis-

tically significant.

Results: Forty-seven cigarette-smokers and 47 never-smokers were

recruited in this study. There was significant difference in education

levels (P < 0.05) and self-perceived oral health status (P < 0.05)

between study groups. Higher in education levels and better self-

perceived oral health status were reported in never-smokers than

cigarette-smokers group. There was no statistically significant differ-

ence in the mean ages, household income, and self-perceived satisfac-

tion with current oral health status among cigarette-smokers and

never-smokers. Mean scores of PI (P < 0.05), BOP (P < 0.05), PPD

(P < 0.05) and CAL (P < 0.05), were significantly higher among

cigarette-smokers while the unstimulated salivary pH more acidic

among cigarette-smokers compared to never-smokers (P < 0.05).

Conclusions: Cigarette-smokers in urban population of Malaysia has

lower education levels, lower self-perceived oral health, poorer peri-

odontal status, and more acidic pH levels than never-smokers.

PD179: Psychometric tools to assess psychological
stress in patients with periodontitis - a systematic
review

V. Krishna Naik1, N. Shah2, P. Ramachandran3, N. Hodson4,

A. Tugnait1

1School of Dentistry, Periodontics (Restorative Dentistry), University of

Leeds, Leeds, United Kingdom, 2School of Dentistry, Restorative

Dentistry, University of Leeds, Leeds, United Kingdom, 3Psychiatry, Scarf

Hospital, Chennai, India, 4Department of Restorative Dentistry, School of

Dentistry, University of Leeds, Leeds, United Kingdom.

Background & Aim: Previous research has identified the evidence

from case–control studies, cross-sectional studies and prospective

clinical studies on the influence of psychological stress on periodontal
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diseases. The focussed question addressed in this systematic review

was ‘what are the different psychometric tools used to assess psycho-

logical stress levels in patients with periodontitis.

Methods: This systematic review is registered with CRD.York.ac.uk/

Prospero – registration number CRD42019146566. A literature sea-

rch was performed from 2008 on different databases in 2018. Obser-

vational, prospective, retrospective studies, clinical trials assessing

psychological stress and periodontitis. We excluded clinical case

reports, case-series, animal studies, in-vitro studies, paediatric studies

and studies which did not measure periodontitis using at least a

screening tool such as CPITN (Community Periodontal Index of treat-

ment Needs) were excluded. Studies which did not interpret psycho-

metric tool results were also excluded. Risk of Bias was assessed

using Newcastle Ottawa Scale and National Heart Lung Blood insti-

tute tools.

Results: A total of 344 relevant publications were initially identified,

104 were selected for full text analysis. Finally 30 studies were

included. Their quality and study characteristics were evaluated

according to the pre-established criteria. For thematic analysis

10 studies were not considered due to their high risk of bias. Approxi-

mately 24 different psychometric tools have been used to assess

stress levels with or without biomarkers. Themes recognized were

such as anxiety, depression, stress, hopelessness, self-esteem. Only

2 studies assessed coping strategies and stress levels. Meta-analysis

could not be performed due to varied study designs and heterogene-

ity in the data.

Conclusions: Within the limitations of the systematic review,

although all of these studies reported a positive association

between periodontal disease and stress levels, the methodology to

define stress was varied, using these tools and methodology

seemed non-reproducible. Most of the studies were ambiguous in

determining how the stress scores were interpreted finally. Evi-

dence gaps were identified.

PD180: Factors associated with the risk of periodontal
disease progression in patients undergoing
maintenance care

A.-E. Doufexi1, G. Chatzopoulos2,1, S. Zarenti1, M. Anastasopoulos1,

A. Kouvatsi3

1Department of Preventive Dentistry, Periodontology and Implant

Biology, Aristotle University of Thessaloniki, Thessaloniki, Greece,
2Division of Periodontology, Department of Developmental and Surgical

Sciences, University of Minnesota, Minneapolis, United States,
3Department of Genetics, Development and Molecular Biology, Aristotle

University of Thessaloniki, Thessaloniki, Greece

Background & Aim: The ultimate goals of periodontal treatment are

to preserve the natural dentition and improve the periodontal health,

comfort, and aesthetics. Identifying factors associated with disease

progression in patients during supportive periodontal therapy (SPT) is

of paramount importance. The aim of the present study was to assess

the effect of patients' characteristics on the risk of periodontal disease

recurrence/progression in a cohort of patients with periodontitis

undergoing maintenance care.

Methods: Thirty-seven consecutive patients diagnosed with peri-

odontitis with 3 years of SPT were included. All individuals were clini-

cally evaluated for PPD, CAL and BOP at baseline and 3 years.

According to the clinical findings at 3 years, all subjects were consid-

ered either “at risk” or “not at risk” of periodontal disease progression

based on specific criteria:

i) presence of at least one site with residual PPD ≥6 mm,

ii) presence of at least 9 sites with residual PPD ≥5 mm,

iii) full-mouth BOP ≥30%, at the 3-year follow-up appointment.

Demographic characteristics including gender, age, smoking habits,

alcohol consumption as well as number of missing teeth were

analysed.

Results: The present study included a cohort of patients aged 48.08

± 8.32 years with a mean number of missing teeth 2.08 ± 2.14 that is

comprised of 51.4% females, 48.6% smokers and 45.9% alcohol con-

sumers. Individuals at risk of disease progression ranged from 16.2%

to 56.8% based on the criteria used. Males showed a significantly

higher risk of disease progression than females when full-mouth BOP

≥30% was considered (p = 0.008). Univariate and multivariable ana-

lyses showed that none of the other examined variables were associ-

ated with the risk of disease progression.

Conclusions: Within the limitations of this 3-year prospective cohort

study, males diagnosed with periodontitis were at a higher risk of peri-

odontal disease progression than females. Age, smoking, alcohol con-

sumption and the number of missing teeth at baseline were not

significant contributing factors.

PD182: Association of toothbrushing behaviour with
periodontal health status among Hong Kong adults: A
video-based observational study

K. Deng1,2, G. Pelekos2, L. Jin2, M. Tonetti1,2

1National Clinical Research Center of Stomatology, Ninth People's

Hospital, Shanghai PerioImplant Innovation Center, Department of Oral

and Maxillofacial Implantology, Shanghai Jiao Tong University School of

Medicine, Shanghai, China, 2Faculty of Dentistry, Division of

Periodontology & Implant Dentistry, University of Hong Kong, Hong

Kong, Hong Kong, SAR of China

Background & Aim: Toothbrushing is an indispensable self-care

approach to maintaining good oral hygiene and periodontal health.

However, a sufficient understanding of the relationship between

toothbrushing behaviours and periodontal status is still lacking. This

study investigated the association of actual brushing behaviours with

periodontal status through video observations.

Methods: This was a cross-sectional study on a convenience sample

of 324 untreated dental hospital attendees. The subjects were

required to perform habitual brushing while being video-filmed,

followed by a full-mouth periodontal examination. Videos were
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analysed using the software ELAN regarding the total brushing time,

brushing duration in each area of the dentition and changes between

areas. The modified Toothbrushing Systematics Index (mTSI) and cov-

erage were introduced to describe the toothbrushing systematics

after adjusting the number of teeth present. The correlation analyses

of mTSI and coverage with periodontal parameters and diagnoses

were performed.

Results: Overall, only 84 (25.9%) of subjects brushed for 120 s or longer

(median: 88.32 s; interquartile range: 57.93–123.84 s), and 52 (16.0%)

of them reached all 16 targeting areas. Brushing duration, mTSI and ses-

sion coverage decreased with the extent of gingival inflammation

defined by BOP% (threshold: 10% and 30%, P < 0.001). Subjects with

longer brushing duration, greater value of mTSI and session coverage

exhibited increased odds ratio for periodontal health after adjustment

for age, gender, smoking and systemic disease. Notably, brushing dura-

tion, mTSI and session coverage were negatively correlated with BOP%,

mean values of PPD and CAL at the subject level (P < 0.001), and cover-

age in the respective areas was significantly associated with mean

values of PPD and BOP in the corresponding areas (P < 0.001).

Conclusions: The present study shows that systematic and adequate

toothbrushing is favourably associated with periodontal health, inde-

pendent of the individual demographics. Periodontal health education

in the public community is of great importance for promoting oral

health and general health/wellbeing.

POSTER DISCUSSION|RESEARCH IN BONE
REGENERATION - FROM PRECLINICAL
TO CLINICAL STUDIES

PD183: Lateral alveolar ridge augmentation with
autogenous tooth roots and staged implant placement
– 2 years follow up

I. Smojver1, M. Vuleti�c2, D. Gerbl3, R. Bjelica2, M. Suši�c2, D. Gabri�c2

1Dental Clinic, St.Catherine Specialty Hospital, Zagreb, Croatia,
2Department of Oral Surgery, School of Dental Medicine, University of

Zagreb, Zagreb, Croatia, 3Department of anesthesiology, University

Hospital Centre, Zagreb, Croatia

Background & Aim: The aim of this pilot clinical study was to assess

efficacy and predictability of autologous tooth roots for lateral alveo-

lar ridge augmentation and two-stage implant placement.

Methods: Preoperative CBCT was made for every of 20 patients. After

surgical removal of impacted tooth or periodontally compromised

tooth, the crown was decapitated at the cemento- enamel junction and

the exposed pulp was preserved. The separated tooth root was

adapted to match the size and shape of the bone defect area. Grafts

were drilled and fixed using titanium osteosynthesis screw. After

6 months of healing commercially available titanium implants were

inserted. The primary endpoint was defined as the clinical width

(CW) of the alveolar ridge being sufficient for the placement of dental

implant without the need for a secondary grafting at 6 months after

surgery. CW was assessed before and after augmentation healing

period of 6 months using CBCT scans (Δ DEF). Clinical measurements

were recorded at T1 (2 months after implant loading) and T2 (2 years

after implant loading): (1) bleeding on probing (BOP), (2) probing depth

(PD), (3) mucosal recession (MR) and (4) clinical attachment level (CAL).

Results: Pearson correlation was negative, except for ΔPD/ΔCAL

where coefficient was 0.83 (p < 0.01). Linear regression failed to

reveal significant correlation between ΔDEF and CAL and PD values

(Coef: 0.182, R2 = 0.033 p = 0.78). BOP variable showed no changes

before and after the treatment (p > 0.05). There were significant dif-

ferences between pre-procedure and post-procedure data for vari-

ables PD and DEF. Independent samples t-test between donor teeth

and variables ΔPD, ΔCAL and ΔDEF revealed no statistically signifi-

cant differences (p > 0.05).

Conclusions: Within its limitations, the present clinical study revealed

that autologous tooth roots may serve as an alternative graft to sup-

port lateral alveolar ridge augmentation and two-stage implant

placement.

PD184: Preoperative buccal bone volume predicts
long-term gain following augmentation in the
aesthetic zone

B. Feher1,2, F. Frommlet3, C. Ulm1, R. Gruber2,4, U. Kuchler1

1Department of Oral Surgery, Medical University of Vienna, Vienna,

Austria, 2Department of Oral Biology, Medical University of Vienna,

Vienna, Austria, 3Institute of Medical Statistics, Medical University of

Vienna, Vienna, Austria, 4Department of Periodontology, University of

Bern, Bern, Switzerland

Background & Aim: Buccal bone augmentation in the aesthetic zone

is routinely used to achieve optimal clinical outcomes. In addition,

patients' high expectations with regards to aesthetic outcomes often

prompt quasi-prophylactic augmentation to prevent resorption of the

buccal bone and recessions around the implants. Nonetheless, long-

term data are sparse, and it is unknown how baseline buccal bone vol-

ume affects the stability of the augmented volume over time. There-

fore, the aim of this study was to assess long-term graft stability as a

function of baseline bone volume.

Methods: In this long-term study, implants were placed in the anterior

maxilla following guided bone regeneration, autogenous block

grafting, or both. Computed tomography scans were performed pre-

operatively, at the short-term follow-up (ca. one year later), as well at

the long-term follow-up (ca. seven years later). Change in buccal bone

volume was the primary outcome.

Results: After a median follow-up of 6.7 years (interquartile range:

4.9–9.4) in 28 implants in 19 patients (median age at augmentation:

43.3 years, interquartile range: 34.4–56.7, 53% female), baseline buc-

cal bone volume showed a strong negative correlation to the fold

change (rs = �0.92, p < 0.0001) and a moderate positive correlation

to the bone volume at follow-up (rs = 0.43, p = 0.02) regardless of
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augmentation technique. Mean baseline buccal bone volume was

158 ± 21 mm3 in the 5 sites with and 58 ± 35 mm3 in the 23 sites

without net bone loss to follow-up. A cutoff baseline buccal bone vol-

ume of 105 mm3 yielded a specificity of 100% and a sensitivity of

96% for long-term retention. No differences could be observed

among different augmentative techniques.

Conclusions: The results suggest higher long-term gains in sites with a

lower baseline buccal bone volume. The results further point to a cut-

off above which the augmented volume is not retained long-term.

PD185: Crestal sinus floor elevation using the SCA-
KIT: A case series report

M. Martínez1, M. L�opez-Durán1, M. Sanz1, A. Alonso Español1

1Dental Clinical Specialties, Complutense University of Madrid, Madrid,

Spain

Background: After sinus pneumatization or vertical bone loss, an aug-

mentation procedure in the posterior maxilla might be needed to

place dental implants and sinus floor elevation (SFE), with a crestal or

a lateral approach, is the technique of choice. The crestal approach is

related with a lower rate of complications (3.8% of membrane perfo-

rations and 0.8% of postsurgical infection). The amount of bone gain

during the approach increases when a bone substitute is added, and

this is only indicated when the Schneider membrane remains integral.

The SCA-KIT (Neo-Biotech) helps getting access to the maxillary sinus

from a crestal approach with a minimal trauma.

Description of the procedure: The SCA-KIT for crestal SFE is com-

posed of a variety of instruments that ease the procedure. After flap

elevation, an initial drill is used following the future implant axis. Then,

a reamer (diameters from 2.4 to 3.6 mm) with an inactive tip is

inserted until the sinus floor is perforated. There are a series of stop-

pers of increasing length (2–11 mm) that are placed on the reamer to

increase preparation depth. Once the access to the maxillary sinus has

been created, a depth gauge with a spoon morphology in the tip is

used to separate the Schneider membrane. The kit also includes a

bone carrier, a bone inserter and bone spreaders in order to properly

divide the bone into the elevated area. We present a step-by-step

case of a crestal SFE using the SCA-KIT, together with 10 cases radio-

graphically documented using this procedure.

Outcomes: The crestal SFE using the SCA-KIT resulted in bone gains

up to 4.5 mm, absence of complications and a good patients´ toler-

ance as it obviate the knocking typical from the traditional technique.

Conclusions: The SCA-KIT offers a predictable manner of performing

crestal SFE with the adjunctive use of bone substitutes with a negligi-

ble number of complications.

PD186: Biocompatible scaffold material with
osteoinductive properties - significance for
regeneration of peri-implant alveolar bone in a sheep
model

A. Dolgalev1,2, M. Benlidayi3, K. Dhingra4, T. Fritsch2,

I. Rzhepakovsky5, M. Vukovic2,6, W.-D. Grimm7,2,6, Evaluation of an

Innovative Implant for Bone Regeneration Using Neural Oral Crest-

derived Stem Cells (oNCSCs) in a Sheep Model
1Department of General Dentistry and Paediatric Dentistry, Stavropol

State Medical University, Stavropol, Russian Federation, 2Center for

Innovation and Technology Transfer, Stavropol State Medical University,

Stavropol, Russian Federation, 3Faculty of Dentistry, Department of Oral

and Maxillofacial Surgery, Cukurova University, Adana, Turkey, 4Division

of Periodontics, Centre for Dental Education and Research, All India

Institute of Medical Sciences, New Dehli, India, 5Medico-Biological

Faculty, North Caucasus Federal University, Stavropol, Russian

Federation, 6Privat Practice/Praxisteam Haßlinghausen GbR, Klinisches

Zentrum der DGParo für das Curriculum zum DGParoSpezialisten®,

Sprockhövel, Germany, 7Periodontology, Witten/Herdecke University,

Witten, Germany

Background & Aim: For severe alveolar bone defects, autologous

bone grafting has been considered the “gold standard”; however, the

procedure has several disadvantages, including limited bone supply,

resorption, donor site morbidity, infection, and bone graft rejection. In

recent decades, bone tissue engineering has been shown to be a

potential alternative to current bone augmentation techniques. The

aim of the work was to study the microstructure of the maxillary sinus

anterior wall using different biomaterials for regeneration, autologous

bone and collagen, in a standardized sheep model.

Methods: A standardized bone defect on the anterior sinus wall was

used. Three groups of bone defects were formed, control group,

group II closed with a collagen membrane, group III closed with a bone

cover.

Microtomography scanning: A Skyscan 1176 X-ray computer

microtomography was used. Bone samples were scanned together

with calcium hydroxyapatite phantoms, diameter corresponding to

the thickness of the samples for being compared with the histological

results.

Histological study: Obtained bone tissue samples were decalcified by

Trilon, subsequently, paraffin embedded by Histomix (Biovitrum). His-

tological sections of 5–7 μm thickness were made on a sledge micro-

tome and stained with haematoxylin and eosin followed by a general

histopathological analysis.

Results: On 30th experimental, bone specimens showed defect

replacement by different bone tissue with different differentiation

degree. Group II bone defect showed bone fragments in the resorp-

tion state and signs of osteoclastic reaction. Group III bone defect

was filled by newly formed bone tissue with minor signs of bone tra-

beculae resorption. The defect was filled with dense compact bone

tissue, and roughly fibrous connective tissue, showing trabeculae of

newly-formed bone tissue with a pronounced osteoblastic reaction.

Conclusions: Due to our sheep study model, bone tissue regeneration

follows a normal physiological type, starting from defect repair by

granulation tissue with connective tissue bands and terminating by

cell differentiation with a marked osteoblastic activity.
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PD187: Immediate restoration of implants placed into
extraction socket for single-tooth replacement using a
volume-stable collagen matrix for soft-tissue
augmentation and GBR: A prospective clinical study

R. Kolerman1, N. Tagger-Green2

1Senior Lecturer, Department of Periodontology and Dental Implantology,

Maurice and Gabriela Goldschleger School of Dental Medicine, Tel Aviv

University, Herzlyia, Israel, 2Department of Periodontology and Dental

Implantology, Maurice and Gabriela Goldschleger School of Dental

Medicine, Tel Aviv University, Tel Aviv, Israel

Background & Aim: To evaluate the radiologic and biologic outcomes

of immediately restored implants combined with GBR (guided bone

regeneration) using collagen membrane (Bio-Gide) and xenografts

(Bio-Oss) and concomitant soft tissue augmention using Fibro-Gide.

Methods: A prospective study involvIing 20 consecutive patients

treated with immediate single anterior maxillary implants and followed

for 1 year. The implants were placed in compromised buccal bone

sites, therefore installation was combined with GBR (guided bone

regeneration) using collagen membrane (Bio-Gide) and xenografts

(Bio-Oss) and soft tissue augmention with a volume-stable collagen

matrix (Fibro-Gide). Aesthetic result were analysed by a comprehen-

sive index, comprising pink and white aesthetic scores (PES/WES,

Belser et al. 2009).

Results: All 20 implants fulfilled the success criteria with regard to

osseointegration, including the absence of peri-implant radiolucency,

implant mobility, suppuration, and pain. All implants presented the

threshold of aesthetic acceptability value of ≥12/20 for both indexes.

Conclusions: This study demonstrated that anterior maxillary single-

tooth replacement, according to the concept of immediate implant

placement, and non- functional restoration is an accepted treatment

modality achieving favourable peri-implant soft tissue condition and

aesthetic results.

PD188: Anti-fibronectin aptamers modify blood clot
formation and stimulates osteogenesis: An ex vivo
study

N.M.M. da Costa1, L. Parisi2, B. Ghezzi3, S.L.S. de Souza1, P.T. de

Oliveira1, G.M. Macaluso3, D.B. Palioto1

1Department of Oral Surgery and Periodontology, University of São

Paulo, Ribeirão Preto, Brazil, 2Department of Orthodontics, Universität

Bern, Bern, Switzerland, 3Centro Universitario di Odontoiatria, Università

di Parma, Parma, Italy

Background & Aim: 3D scaffolds (SCA) functionalization provides

adsorption of specific bioactive molecules to biomaterials surface.

Aptamers are oligonucleotides that bind with high affinity,

specificity and stability to their target molecules, acting as a selec-

tive regenerative stimulator. The aim of this study was to observe

how SCA enriched with anti-fibronectin aptamers (APT) can favour

physiological coagulation (PhC) and osteoblastic (OSB) behaviour in

osteogenesis.

Methods: 20 μg of APT was functionalized on SCA by simple adsorp-

tion. To PhC formation, the SCAs were inserted into rat calvaria

defects for 16 hours. Then, OSB (UMR-106 lineage) were seeded on

SCAs with and without APT. The investigated groups were: SCA +-

PhC + OSB and SCA + APT + PhC + OSB. The OSB and PhC mor-

phology was verified by scanning electron microscopy (SEM). PhC

characterization was performed by flow cytometry (FC) using CD90,

CD45, CD34, CD44, CD42 and CD61. Furthermore, cell viability, min-

eralized matrix accumulation, and ALP and BSP expression were

investigated by MTT, Alizarin red assay (ARS) and indirect immunoflu-

orescence (IF), respectively. Additionally, ALPL, Runx2, iBSP, OCN

and TGFb1 gene expression were performed by RT-PCR. Data were

analysed by GraphPad Prism 5.0.

Results: IF revealed high ALP (p > 0.0001) and BSP (p > 0.0001)

immunolabelling in OSB in APT group. In FC, CD90 (p = 0.0119),

CD45 (p = 0.0036) and CD44 (p < 0.0001) expression in PhC cells

was higher in APT group. In SEM were observed an enriched and

dense fibrin network, composed of different cell types, with more

OSB and white blood cells in PhC formed on SCA with APT, corrobo-

rating the FC findings. RT-PCR showed high TGFb1 gene expression

(p = 0.0234) in APT group.

Conclusions: The scaffold functionalization with aptamers provides a

selective expression of proteins related to coagulation pattern and

osteogenesis. Additionally, aptamers increases TGFb1 gene expres-

sion, which is highly associated to improvements in regenerative

therapies.

PD189: The effect of composite 3D printed cell-
scaffold constructs on bone regeneration

I. Gendviliene1, M. Alksne1, P. Barasa1, E. Simoliunas1, I. Rinkunaite1,

V. Rutkunas1, V. Bukelskiene1

1Vilnius University, Vilnius, Lithuania

Background & Aim: The number of performed bone augmentation

surgeries with bone substitutes before or during dental implantation

is growing. However, none of the materials matches all the ideal bone

graft criteria. Therefore, the use of mesenchymal stem cells with the

scaffolds is investigated for bone regeneration. This study analysed

and compared the ability of 3D printed polylactic acid (PLA),

PLA/hydroxyapatite (HA), or PLA/45S5 bioglass (BG) scaffolds and

dental pulp stem cell (DPSC) constructs to enhance new bone forma-

tion in vivo and angiogenesis in vitro.

Methods: PLA, PLA/HA and PLA/BG scaffolds were created with the

fused deposition modelling 3D printer. For in vitro studies, DPSC

ABSTRACT 135



cytokine evaluation in DPSC secretome and vertical endothelial cells

(EC) migration were carried out. In vivo bone regeneration was evalu-

ated eight weeks after surgery using a critical-size Wistar rat's cal-

varial defect model with micro-computer tomography (μCT) and

histology. Approval of the Ethics Committee and permission for the

experimentation were received from Lithuania's State Food and Vet-

erinary Service, No G2-40, 2016-03-18.

Results: In secretomes collected from three constructs, the expression

of detected signalling molecules contributed to biological processes asso-

ciated with bone/cartilage formation, angiogenesis, ECM formation,

immune response. DPSC/scaffold constructs secreted the highest

amount of VEGF in secretomes compared to other molecules. PLA/BG

scaffolds initiated the best EC migration compared to pure PLA

(p < 0.01) and PLA/HA (p < 0.05) scaffolds. In vivo results obtained by

μCT and quantitative histology showed more new bone formation in

construct groups. However, no statistically significant difference

between the created scaffolds and their constructs was found.

Conclusions: DPSC seeded on the scaffolds activated the highest

amount of VEGF. PLA/BG showed the best results in angiogenesis

in vitro. DPSC/scaffold constructs enhanced slightly more new bone

formation in vivo. Further research is needed to analyse the effect of

PLA/BG on angiogenesis and bone regeneration in vivo.

PD190: Prevention of buccal bone resorption using a
pamidronate-loaded collagen matrix following
immediate implant placement

J.-K. Cha1, J.-Y. Park1, Y.-H. Kwon1, Y.-y. Kim1, U.-W. Jung1, M. Sanz

Alonso2

1Department of Periodontology, College of Dentistry, Yonsei University,

Seoul, Republic of Korea, 2Department of Periodontology, Complutense

University de Madrid, Madrid, Spain

Background & Aim: To investigate the buccal contour changes of soft

and hard tissues when pamidronate was locally applied to the buccal

bone during the immediate implant placement with or without syn-

thetic bone substitutes (BS).

Methods: In six beagle dogs, distal roots of the third and fourth man-

dibular premolars were extracted bilaterally, and implants were placed

immediately. Four treatment groups were randomly allocated at each

socket:

(i) filling the gap defect with blood clot and covering the buccal bone

with pamidronate soaked collagen matrix (CM) (BP group),

(ii) filling the gap defect with BS and covering the buccal bone with

saline soaked CM (BS group),

(iii) filling the gap defect with BS and covering the buccal bone with

pamidronate soaked CM (BP/BS group),

(iv) no treatment (Control group).

The concentration of pamidronate was determined in a previous pilot

study (Cha et al. Clin Oral Implant Res 2018). Intraoral scanning was

performed immediately after the surgery and after 20 weeks.

Histomorphometric and micro-computed tomographic outcomes were

evaluated at 20 weeks.

Results: Although one dog in each of the control, BP and BP/BS

groups showed delayed soft tissue healing at 2 weeks, none of the

groups showed implant failure. In the histomorphometric analysis, the

mean vertical distance between the buccal and lingual bone crest sig-

nificantly differed between the BP and control group (0.16 ± 1.68 and

2.00 ± 1.06 mm, respectively; p = .043). The horizontal ridge width at

1 mm below the implant platform was significantly wider in the BP

group than the control group. There were no significant differences in

the soft tissue thickness and volume changes among groups.

Conclusions: Local application of pamidronate onto CM would reduce

the buccal contour changes of hard tissue in the immediate implant

placement. The combined use of BS did not affect the contour change.

PD191: Biocompatibility and proliferation of gingival
mesenchymal stem cells seeded in a xenogeneic
scaffold: An in vitro study

C. Klein1, A. Chaparro1, V. Beltrán2, M.J. Bendek1, F. Acevedo3,

C. Sanhueza4

1Faculty of Dentistry, Universidad de Los Andes, Santiago, Chile, 2Clinical

Investigation and Dental Innovation Center (CIDIC), Dental School and

Center for Translational Medicine (CEMT - BIOREN), Universidad de la

Frontera, Temuco, Chile, 3Department of Basic Sciences, Faculty of

Medicine Universidad de la Frontera, and Scientific and Technological

Bioresource Nucleus, BIOREN, Universidad de la Frontera, Temuco, Chile,
4Universidad de la Frontera, Temuco, Chile

Background & Aim: Periodontal and bone regeneration procedures

have become the gold standard surgical treatment for the augmenta-

tion of bone and periodontal tissues. Guided tissue regeneration

involves the use of scaffolds, that have been designed for space main-

tenance, epithelial cellular exclusion and clot stability, thus facilitating

the cellular recolonization and molecular signals implicated in peri-

odontal and bone tissue regeneration. Scaffolds must fulfil the criteria

of be biocompatibility, cell occlusiveness, have enough mechanical

strength, friendly to handle and to have an adequate time of degrada-

tion. The aim of this study was to assess the biocompatibility (prolifer-

ation and viability) and the capacity to promote osteogenic

differentiation in gingival mesenchymal stem cells (GMSC) cultured

and seeded in the Ossix Volumax® scaffold, which is a resorbable

bovine-derived collagen scaffold.

Methods: The study was carried out as part of a project funded by

the Chilean Grant FONDEF ID20I10279. This in vitro study was con-

ducted in gingival mesenchymal stem cells. The control group cor-

responded to gingival mesenchymal stem cells in cell culture. The

cytocompatibility of the scaffold was evaluated by Alamar Blue and

colorimetric MTT assays, for which units of fluorescence intensity and

absorbance were calculated, respectively. Cytotoxicity was assessed

by quantifying absorbance measurements using LDH (Lactate
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Dehydrogenase) assay. Osteogenic induction potential and differenti-

ation were analysed through Alizarin Red assay, Alkaline Phosphatase

activity and mRNA expression of osteogenic markers RUNX-2,

Osteocalcin, and Alkaline Phosphatase by RT-qPCR.

Results: This research study shows that the scaffold Ossix Volumax®

(Datum Dental Ltd.) is biocompatible and non-cytotoxic with no statis-

tically significant differences with the control group (GMSC in cell cul-

ture in 24 well-plate) (p > 0.05). In addition, there was observed an

osteogenic potential induction of the Ossix Volumax® scaffold,

assessed by RUNX-2, Osteocalcin, and Alkaline Phosphatase by

RT-qPCR.

Conclusions: Ossix Volumax® is a biocompatible, non-cytotoxic scaf-

fold, which promotes the osteogenic induction in GMSC in vitro.

PD192: Immune-instructive scaffolds modulating
inflammation to promote bone regeneration

K. Gurzawska-Comis1,2, S. Suliman2, A. Mieszkowska3, J. Folkert3,

N. Rana2, S. Mohamed-Ahmed2, T. Fuoco4, A. Finne-Wistrand4,

K. Dirchert5, B. Jørgensen6, K. Mustafa2

1Oral Surgery, University of Birmingham, Birmingham, United Kingdom,
2Tissue Engineering, University of Bergen, Bergen, Norway, 3 Faculty of

Biochemistry, Biophysics and Biotechnology, Department of Microbiology,

Jagiellonian University, Krakow, Poland, 4Department of Fibre and

Polymer Technology, KTH Royal Institute of Technology, Stockholm,

Sweden, 5Dansk Fundamental Metrologi A/S, Copenhagen, Denmark,
6Department of Plant and Environment Sciences, University of

Copenhagen, Copenhagen, Denmark

Background & Aim: Age-driven immune signals cause a state of

chronic low-grade inflammation and in consequence affects bone

healing and causes challenges for clinicians when repairing critical-

sized bone defects in elderly patients. In this study, we functionalised

copolymer, poly (L-lactide-co-ϵ-caprolactone) (PLCA) scaffolds with

plant-derived nanoparticles from potato, Rhamnogalacturonan-I (RG-

I), to investigate their ability to modulate inflammation in vitro and

in vivo, and to promote bone regeneration in an aged rodent model.

Methods: The chemical and physical properties of functionalised

PCLA with RG-I nanoparticles (PCLA RG-I) were characterized using

confocal and atomic force microscopy (AFM). PCLA RG-I and PCLA

(control) were tested in vitro, using human immune cells, neutrophils

and macrophages under normal and infectious conditions, using bac-

terial LPS. Cell response was tested using real-time PCR. For in vivo

study, PCLA RG-I and control were implanted subcutaneously into

female Wistar rats. Animals were sacrificed at 4 days and 4 weeks

after implantation to test acute and chronic inflammatory response.

Data was analysed using one-way ANOVA.

Results: The PLCA scaffold functionalised with plant-derived RG-I

with a relatively higher amount of galactose than arabionose (potato

dearabinated (PA)) reduced the inflammatory state stimulated by

bacterial LPS in neutrophils and macrophages in vitro which may con-

tribute to reduction of post-operative infection risk. The in vivo

results revealed a modulation of the inflammatory response towards

healing and the initiation of bone formation in a critical-sized bone

defect of an aged rodent after implantation with PLCA scaffolds

functionalised with PA compared to Control scaffolds and autogenous

bone graft.

Conclusions: In conclusion, our study has addressed the increasing

demand in bone tissue engineering for immunomodulatory 3D scaf-

folds that promote osteogenesis and modulate immune responses.

PD193: Bovine versus porcine xenograft for implant
contour augmentation and extraction socket
preservation: A randomized prospective cohort study

N. Bhatavadekar1, Y. Gandhi2, N. Padhye3

1Clarus Dental Specialties, Pune, India, 2Saifee Hospital, Mumbai, India,
3Centre of Oral Clinical Research, Queen Mary University of London,

London, United Kingdom

Background & Aim: Ideal functional and aesthetic implant rehabilita-

tion is dependent on the availability of sufficient alveolar bone volume

and favourable architecture. This study aimed to compare the bone

turnover and volume stability of bovine (Cerabone, Botiss, Berlin,

Germany)- versus porcine-derived (Mineross XP, Biohorizons, AL,

USA) xenografts, in horizontal veneer augmentation (HRA) and extrac-

tion socket preservation (ESP), with a 6-month follow-up.

Methods: Participants were divided into groups 1 (HRA bovine) and

2 (HRA porcine); and groups 3 (ESP bovine) and 4 (ESP porcine).

Bucco-lingual ridge width was measured on cone beam computed

tomography (CBCT) scans at baseline and 6 months. Representative

histologic core samples were taken from the ESP groups at

6 months.

Results: Each group consisted of 10 subjects, with a total of 40 sub-

jects. The bucco-lingual width for groups 1 and 2 increased from

5.43 ± 1.82 mm and 5.75 ± 1.64 mm (p = 0.36) to 7.75 ± 1.91 mm

and 8.75 ± 1.38 mm (p = 0.03) respectively; while for groups 3 and

4 decreased from 6.3 ± 1.26 mm and 6.74 ± 1.29 mm (p = 0.16) to

5.8 ± 1.21 mm and 6.61 ± 1.56 mm (p = 0.01) respectively. Groups

1 and 2 showed a 42.72% and 52.17% increase in ridge width, while

groups 3 and 4 showed a 7.93% and 4.98% decrease in ridge width.

Histological analysis showed new bone formation predominantly in

the apical section of the biopsy, while the graft material was in

direct contact with the newly formed lamellar bone in both the ESP

groups.

Conclusions: Statistically significantly lower dimensional changes

were noted in the extraction porcine xenograft group at 6-month

follow-up. Porcine xenografts serve as a stable biocompatible

osteoconductive bone substitute and may aid to expand the choices

of bone grafts in dental applications.
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POSTER DISCUSSION|IMPLANT THERAPY - FROM
NAVIGATION SURGERY TO SOFT TISSSUE
GRAFTING AND IMPLANT AESTHETICS

PD194: Comparison of free-hand and three guided
implant placement techniques: In-vitro study with
novice operators

D. Kanduti1, L. Škrjanc2, G.R. Deeb3, C. Carrico4, J. Golob Deeb5

1Faculty of Medicine, Department of Oral Diseases and Periodontology,

University of Ljubljana, Ljubljana, Slovenia, 2Faculty of Medicine,

University of Ljubljana, Ljubljana, Slovenia, 3Department of Oral and

Maxillofacial Surgery, School of Dentistry, Virginia Commonwealth

University, Richmond, United States, 4Dental Public Health and Policy,

School of Dentistry, Virginia Commonwealth University, Richmond,

United States, 5Department of Periodontics, School of Dentistry, Virginia

Commonwealth University, Richmond, United States

Background & Aim: Osteointegration and optimal implant position are a

condition sine qua non for achieving good functional and aesthetic result.

Malpositioning can result in hard and soft tissue loss around dental

implants. Guided implant placement can nowadays ensure that implants

are placed into the available bone based on the desired pre-planned pros-

thodontic restoration. This study compared a free-hand and three guided

placement techniques for the placement of two dental implants supporting

a three-unit bridge. All implants were placed by novice operators.

Methods: Two female and two male operators with no prior implant

placement experience placed 32 implants in 8 maxillary and 8 mandib-

ular models using freehand (FH), template-based guide (TBG), static

guide (SG) and dynamic navigation (DN) technique following a ran-

domization schedule. Preoperative and operative time were recorded

and compared. Entry and apical distance deviations and angular long

axis deviation between the planned and placed implant positions were

measured using superimposed pre- and post-implant placement CBCT

scans. Data were analysed with repeated measures regression with

Tukey's adjusted pairwise comparisons (α = 0.05).

Results: Results for preoperative and operative time are presented

in Figure 3. DN was associated with the longest operating time

(13.5 mins vs. 5–10.2, p = 0.0001) but overall fastest when

incorporating total procedure time (preoperative and operative

time) (32.1 minutes vs. 143–181.5, p < 0.0001). All deviations

were significantly associated with the placement method (p < 0.05)

except apex vertical deviation (p = 0.3925). Implants placed by

SG had the loves deviation in both jaw models and significantly

lower entry 2D deviation than the other methods. The DN and

SG methods had significantly lower Apex 3D and overall angle

deviations. Significantly higher deviations were measured in man-

dibular models.

Conclusions: Within the limitations of this study, DN and SG resulted

in more accurate implant placement. The shortest total procedure

time was measured for DN and the shortest operative time for SG.

PD195: A novel multi-functional scannable/mounting
device for computer guided implant surgery- an in-
vitro study

E. Gabay1,2, D. Rotenberg1, J. Horowitz1,2, H. Zigdon-Giladi1,2,

E.E. Machtei1,2

1Department of Periodontology and Implant Dentistry, Rambam Health

Care Campus, Haifa, Israel, 2Rappaport Faculty of Medicine, Technion

Institute of Technology, Haifa, Israel

Background & Aim: The purpose of this study was to examine the

accuracy of the new multi-functional apparatus (MFA) in a model and

compare it to a commercially available scan body.

Methods: Sixteen identically printed edentulous maxillary models

were used to plan two 11.5 mm � 3.8 mm implants in the right

maxillary first molar and left maxillary central incisor. Two implants

in each model were inserted through the surgical guide, using MFA

scannable mounting device. Models were scanned using an intra-

oral scanner with MFA and standard scan bodies (SBIO). Digital

reverse positioning of the implants was done based on the location

of the scan bodies. The final STL files were superimposed on the

original planning files. Linear measurements included implants' neck

and apex horizontal and vertical deviations and angular measure-

ments of the implants' axis deviation were done in order to evalu-

ate the differences between the planned and actual implant

positions.

Results: The mean implant apex vertical deviation was 0.50 ± 0.45 mm

for MFA, 0.47 ± 0.44 mm for SBIO. The mean implant apex horizontal

deviation was 0.50 ± 0.32 mm for MFA, 0.45 ± 0.32 mm for SBIO. The

mean implant neck vertical deviation was 0.48 ± 0.41 mm for MFA,

0.47 ± 0.44 mm for SBIO. The mean implant neck horizontal deviation

was 0.24 ± 0.18 mm for MFA, 0.20 ± 0.13 mm for SBIO. The mean

angular deviation of the implant axis was 1.78 ± 1.33� for MFA, 1.48

± 1.15� for SBIO. In the last two parameters, there was no statistically

significant difference between groups.

Conclusions: The current in-vitro study demonstrated high accuracy

for the novel MFA device that was not different from the standard

SBIO scan body. The current study offers an alternative technique to

evaluate the accuracy of implant placement by using scanning and

back programming over the traditional post-op CBCT.

PD196: Pre-extractive interradicular implant bed
preparation: A prospective cohort study

E. Gülnergiz1, P. Staehler1, S.M. Abraha1, H. Petsos2, P. Eickholz2,

O. Zuhr1,2, M. Huerzeler1,3

1Huerzeler/Zuhr Clinic, Munich, Germany, 2Department of

Periodontology, Johann Wolfgang Goethe-University, Frankfurt am Main,

Germany, 3Department of Operative Dentistry and Periodontology,

University School of Dentistry, Albert-Ludwigs-University, Freiburg,

Germany
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Background & Aim: Concerning immediate implant placement in the

molar region, ideal implant positioning is difficult. The “pre-extractive
interradicular implant bed preparation” proposed by Rebele et al.

2013 simplifies implant placement in such situations. However, at the

moment, there are no clinical data published evaluating this new clini-

cal protocol. Therefore, this prospective cohort study aimed to prove

that the pre-extractive interradicular implant bed preparation for

immediate implant placement in molar sites provides success rates

comparable to conventional immediate implant placement

approaches.

Methods: Twenty-seven hopeless multi-rooted teeth in the molar

region received immediate implant placement (Thommen Medical, RC

Element) by the same surgeon using the method mentioned above.

Clinical parameters, radiographs as well as patient morbidity were

evaluated. Success was defined by PPD (Probing Pocket Depth)

≤5 mm without BOP, no suppuration and peri-implant bone resorp-

tion <2 mm after two years of loading.

Results: The survival rate after two years of loading was 100%. Unfor-

tunately, the success rate was 96.3% due to one patient presenting

high PPD and requiring a corrective surgical intervention. The mean

radiographical bone loss mesially and distally of the implants was

0.12 ± 0.32 mm.

Conclusions: This study demonstrated that the proposed new clinical

protocol for immediate implant placement in molar sites provides sim-

ilar survival and success rates as the conventional immediate implant

placement protocol.

PD197: Maxillary tuberosity and palate as donor sites
for soft tissue augmentation simultaneously with one-
stage implant placement. A 12-month controlled
clinical trial

E.A. Kotsailidi1, A. Basir Barmark2, J. Caton1, A. Tsigarida1

1Periodontology, Eastman Institute for Oral Health, University of

Rochester, Rochester, United States, 2Clinical Research and Biostatistics,

Eastman Institute for Oral Health, University of Rochester, Rochester,

United States

Background & Aim: Connective tissue grafts (CTG) harvested from

the palate (PAL) and tuberosity (TUB) are used for peri-implant soft

tissue augmentation (STA). The aim is to compare TUB and PAL for

STA with 1-stage implant placement, for soft tissue thickness (STT),

peri-implant bone loss (PBL), postoperative pain, pink aesthetic score

(PES) and patient-reported outcomes (PROMs).

Methods: Twenty patients with a single missing anterior/premolar

tooth and buccal horizontal ridge deficiency (1-3 mm) were enrolled.

Each received 1-stage implant with simultaneous 1.5 mm thick CTG

on the facial, from PAL (n = 10) or TUB (n = 10) depending on tissue

availability. Digital impressions were taken preoperatively (T0), at

2 (T1), and 12 months (T2) to evaluate STT changes at the level of

adjacent CEJs (A) and up to 5 mm apically. Standardized radiographs

postoperatively, at T1 and T2 assessed PBL. VAS was used to assess

pain at the end of first (W1) and second (W2) postoperative weeks.

PES and PROMs were evaluated at 12 months.

Results:

Results indicate no significant differences in STT changes between

groups across timeperiods (Table 1). PBL was similar at T2 (PAL: 1.33

± 0.88 mm, TUB: 0.98 ± 0.76 mm, p = 0.376). Donor pain levels were

greater for PAL (p = 0.023) at W1, and similar (p = 0.168) at W2. PES

and PROMs were similar.

Conclusions: TUB and PAL are comparable for STA with 1-stage

implant placement for STT, PBL, PES and PROMs, except for donor

pain level at W1.

PD198: Randomized controlled pilot study comparing
small buccal dehiscence defects around dental
implants treated with autogenous connective tissue
graft (SCTG) or standard guided bone
regeneration (GBR)

A.N. Zuercher1, N. Paque1, C. Hämmerle1, R.E. Jung1, D.S. Thoma1

1Clinic of Reconstructive Dentistry, University of Zurich, Zurich,

Switzerland

Background & Aim: In clinical situations when implants are placed pros-

thetically driven a small buccal dehiscence is likely to occur. Traditionally,

LEVELS GROUPS T1-T0 T2-T0 T2-T1 Group effect (p-value) Time effect (p-value)

A0 PAL 1.67 ± 1.41 2.21 ± 1.20 0.39 ± 0.67 0.503 0.001

TUB 1.91 ± 1.13 2.50 ± 1.29 0.59 ± 0.39

Ai PAL 1.02 ± 0.99 1.41 ± 0.75 0.39 ± 1.17 0.244 0.002

TUB 1.36 ± 0.98 1.88 ± 1.12 0.52 ± 0.63

Aii PAL 1.04 ± 0.35 1.09 ± 0.64 0.04 ± 0.68 0.111 0.000

TUB 1.18 ± 0.92 1.60 ± 1.23 0.42 ± 0.63

Aiii PAL 0.90 ± 0.18 0.92 ± 0.52 0.02 ± 0.59 0.894 0.000

TUB 0.84 ± 0.71 0.89 ± 0.86 0.05 ± 0.46

Aiv PAL 0.72 ± 0.23 0.58 ± 0.68 �0.14 ± 0.79 0.886 0.001

TUB 0.56 ± 0.57 0.61 ± 0.64 0.05 ± 0.27
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bone augmentation procedure (GBR) is performed. However, GBR may

not be as sustainable as supposed to be and, on the long-run, does not

improve clinical and radiographic outcomes compared to dehiscence

defects left untreated. Based on recent evidence the mucosal seal is cru-

cial to maintain peri-implant health and soft-tissue grafting procedures

were proposed to further improve quality and quantity at the level of the

emergence profile. Therefore, the aim of the study is to investigate

whether small bony dehiscence defects treated with subepithelial con-

nective tissue graft (SCTG) result in same volumetric, radiological and

clinical outcomes as defects treated with GBR.

Methods: In 19 patients, single implants were placed, resulting in

a buccal dehiscence defect of ≤3 mm. Theses defects were ran-

domly augmented with a SCTG or GBR procedure. In case of no

defect (NA), patients were allocated to positive control group.

Buccal contour changes, buccal bone/soft-tissue thickness mar-

ginal bone levels, patient-reported outcome measures (PROMs)

and clinical outcome measures were assessed between post-

implant placement (BL) and 4 months (4 M). All data were

analysed descriptively.

Results: The median buccal contour between BL and 4 M demon-

strated a loss of 0.24 mm (Q1: �0.72; Q3: 1.24) for SCTG compared

to a loss of 1.45 mm (Q1: �0.04; Q3:1.92) for GBR. Buccal bone

thickness decreased by �0.3 mm for SCTG, �1.9 mm for GBR. Soft-

tissue thickness decreased by �1 mm (SCTG) and �2 mm (GBR).

Patients' pain perceptions were 4x higher in SCTG than GBR and con-

trol. Peri-implant soft-tissues were healthy in all groups.

Conclusions: Implant dehiscence defects treated with a SCTG

resulted in a greater stability of the tissue contour than sites treated

with GBR. Peri-implant health was maintained in all sites and groups.

PROMs demonstrated benefits for GBR and control compared

to SCTG.

PD199: Implant restorations with a convex
emergence profile increase the frequency of
recession. 12-month results of a randomized
controlled clinical trial

M. Siegenthaler1, F. Strauss1, F. Gamper1, C. Hämmerle1, R. Jung1,

L. Mancini2, D. Thoma1

1Department of Reconstructive Dentistry, University of Zurich, Zurich,

Switzerland, 2Department of Life, Health and Environmental Sciences,

University of L'Aquila, L'Aquila, Italy

Background & Aim: To test whether or not the emergence profile

(CONVEX or CONCAVE) of implant-supported crowns influences the

margo mucosae stability up to 12 months post insertion of the final

restoration.

Methods: Forty-seven patients with a single implant in the anterior

region (premolar to premolar) were randomly allocated to one of the

three treatment groups: 1) CONVEX, implant provisional and an

implant-supported crown both with a convex profile; 2) CONCAVE,

implant provisional and an implant-supported crown both with a

concave profile; 3) CONTROL, no provisional (healing abutment only)

and an implant-supported crown. All patients were recalled for a base-

line examination (7–10 days after final crown insertion) and at 6 and

12 months thereafter. The stability of margo mucosae along with clini-

cal, aesthetic, profilometric outcomes as well as time and costs were

evaluated.

Results: A total of 44 patients were available for re-examination at

12 months post-loading. At 12 months, the frequency of mucosal

recession amounted to 64.3% in group CONVEX, 14.3% in group

CONCAVE and 31.4% in group CONTROL. Adjusted logistic regres-

sion models revealed that a CONVEX profile was significantly associ-

ated with the presence of recessions at 12 months (OR: 5.7, CI 95%:

1.02–32.75, p = 0.04) when compared to the control group (reference

group). In contrast, the CONCAVE group was not associated with the

presence of mucosal recessions at 12 months (OR:0.2, CI 95%: 0.02–

1.92, p = 0.17). At 12 months, Pink aesthetic scores were similar

between the groups (p = 0.756). From baseline to 12 months follow-

up, the profilometric contour and the soft tissue thickness significantly

decreased in all groups and without significant differences between

the groups (p > 0.05). Group CONVEX and CONCAVE increased the

number of appointments and costs when compared to the CONTROL

group.

Conclusions: The use of implant-supported provisionals with a con-

cave emergence profile results in a greater stability of the mucosal

margin compared to a convex profile up to 12 months post-loading.

This is accompanied, however, by longer treatment times and higher

costs compared to the absence of a provisional.

PD200: Narrow diameter implants to replace
congenital missing maxillary lateral incisors: A 1-year
prospective, controlled, comparative clinical study

A. Roccuzzo1, J.-C. Imber1, J. Lempert2, M. Hosseini3, S.S. Jensen4

1School of Dental Medicine, Department of Periodontology, University of

Bern, Bern, Switzerland, 2Department of Oral and Maxillofacial Surgery,

University Hospital (Rigshospitalet), University of Copenhagen,

Copenhagen, Denmark, 3School of Dentistry, Department of Oral

Rehabilitation, University of Copenhagen, Copenhagen, Denmark, 4School

of Dentistry, Department of Oral and Maxillofacial Surgery, University of

Copenhagen, Copenhagen, Denmark

Background & Aim: To report the clinical, radiographic, aesthetic and

patient-reported outcomes after placement of a newly developed

narrow-diameter implant (NDI) for replacing congenitally missing lat-

eral incisors (MLIs).

Methods: Patients with congenitally missing MLIs with a mesio-distal

distance between the canine and the central incisor of 5.9–6.3 mm

received a Ø2.9 mm Straumann SLActive Roxolid BLT implant while

Ø3.3 mm Straumann SLActive Roxolid BLT implants were placed

when the distance was 6.4–7.1 mm. After healing, a layered (Zirconia

+ porcelain) cemented crown on a Ti Cares abutment was fabricated.

At the 1-year follow-up implant survival rate, marginal crestal bone
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level (CBL) changes, biological and technical complications were regis-

tered. The aesthetic outcome was assessed by using the Copenhagen

Index Score, and the patient-reported outcomes were recorded using

the OHIP-49 questionnaire.

Results: One-hundred patients rehabilitated with 100 dental implants

Ø2.9 mm (n = 50) or Ø3.3 mm (n = 50) were included. One Ø3.3 mm

implant was lost and 7 patients dropped out of the study, yielding an

implant survival rate of 99% with no statistically significant difference

between the two groups (p = 1.000). CBL changes did not statistically

differ from baseline to follow-up (�0.19 ± 0.25 (Ø2.9 mm) and �0.25

± 0.31 (Ø3.3 mm); p = 0.340). Good to excellent aesthetic scores (i.e., 1–

2) were recorded. Loss of retention, abutment fracture and chipping of

veneering ceramic occurred 1x in 3 patients per group (p > 0.05). OHIP

scores did not differ significant at follow-up between groups (i.e., 16.9

± 23.1 (Ø2.9 mm) and 10.3 ± 14.2 (Ø3.3 mm); p = 0.110).

Conclusions: The use of Ø2.9 mm diameter implants represent as reli-

able a treatment option as Ø3.3 mm implants when replacing congeni-

tally MLIs in terms of implant survival rate, CBL changes and

biological and technical complications. Favourable aaesthetics and

patients' reported outcomes were recorded irrespective of the diame-

ter of the implants.

PD201: Five degree internal conical connection and
marginal bone stability around subcrestal implants: A
3 to 10 years retrospective study

A. Palazzolo1, D. Lops1, E. Romeo1

1University of Milan, Milano, Italy

Background & Aim: There is limited information on the effect of the

connection between subcrestally placed implants and abutments on

marginal bone levels. The aim of the present retrospective study was

to evaluate marginal bone levels after definitive prosthesis delivery

around implants with an internal 5� conical connection placed in a

subcrestal position.

Methods: Patients treated with fixed prostheses supported by

implants placed at a subcrestal level between 2012 and 2018 were

recalled for a follow-up examination. All implants had 5� internal coni-

cal connection with platform switching. Radiographic marginal bone

level (MBL) was measured. MBL change between prosthetic delivery

(t0) and follow-up examination (t1) was calculated. A multiple regres-

sion model was performed to identify the most significant predictors

on MBL change.

Results: Ninety-three patients and 410 implants, with a mean follow-

up of 2.72 ± 1.31 years, were examined. Mean MBL was �1.09

± 0.65 mm and �1.00 ± 0.37 mm at t0 and t1, respectively, with a

mean bone remodelling of 0.09 ± 0.68 mm. An implant's vertical posi-

tion in relation to the bone crest, the year of follow up and the pres-

ence of type-2 controlled diabetes were demonstrated to be

influencing factors for MBL modifications.

Conclusions: Subcrestally placed implants with platform switching

and internal conical connection maintained stable bone levels over a

mean follow-up of more than 3 years. How a tight internal conical

connection between abutment and implant may contribute to this

clinical evidence should be more deeply investigated. MBL variations

seem to be mostly influenced by an implant's vertical position and

presence of type-2 controlled diabetes.

PD202: Clinical performance of 166 pure Morse taper
implants: 2 years follow-up

B. Born Passoni1, C. Schäffer Morsch1, C. Freitas Rafael1, A. Piattelli2,

M. Tumedei2, C.A. Magalhães Benfatti1

1Center of Education and Research on Dental Implants, Federal

University of Santa Catarina, Florian�opolis, Brazil, 2Department of

Medical, Oral and Biotechnological Sciences, University of Chieti-Pescara,

Pescara, Italy

Background & Aim: This study evaluated the clinical performance of

166 pure Morse taper implants through the following surgical and

prosthetic parameters: implant survival rate, abutment loosening/frac-

ture, occlusal screw loosening/fracture, crown decementation, in sin-

gle and multiple rehabilitations in function for at least 2 years.

Methods: Between February 2016 and July 2017, patients with

18 years or more that referred to Center on Education and Research

on Dental Implants for treatment with implants, without systemic and

oral diseases were included in this study. After 3 months of implant

placement in the mandible and 4 months in the maxilla, patients were

prosthetic rehabilitated. Clinical and radiographic parameters were

evaluated annually.

The implant was used as the unit of evaluation to all parameters of

analysis.

Results: Prosthetic complications were verified in 16% of

165 implants rehabilitated. 22 implants were rehabilitated with

cemented prostheses, from that two single crowns suffered

decementation. From 143 implants rehabilitated with screwed-

retained restorations, 17% suffered occlusal screw loosening and only

2% of implants failed.

Conclusions: Pure Morse taper implants showed to be a good alterna-

tive for single and multiple rehabilitations, with a low rate of pros-

thetic complications and a high rate of implant survival.

PD203: Comparative evaluation of implant stability
and bone density for piezoelectric vs conventional
implant site preparation: A clinico-radiological split
mouth study

M. Rathi1, D. Yadav1, A.K. Jha1, S. Singh1

1Periodontology, University of Delhi, New Delhi, India

Background & Aim: Piezosurgery is gaining popularity, due to the

numerous advantages, it offers, over conventional surgical proce-

dures. This study aims at comparative evaluation of the piezosurgical
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application in implant site osteotomy to that of the conventional

rotary protocol.

The aim of the present study is to compare piezosurgery over conven-

tional surgery for implant site preparation in terms of bone density,

implant stability, peri-implant bone loss.

Methods: A sample size of 30 patients with an edentulous site pre-

sent bilaterally in the mandibular posterior region. The sites were ran-

domized into two different groups. Implant osteotomy was carried

out using piezosurgery (Site-A) and conventional rotary method (Site-

B) followed by implant placement. Baseline, 6 months, and 1-year

postoperative parameters were recorded and compared.

Results: In the present study, RFA showed a higher mean ISQ

value for site A compared to Site B (Site A- 74.3, Site B- 70.93).

This demonstrates higher primary implant stability when implant

site preparation is carried out with piezosurgical inserts. Secondary

implant stability measured at 06 months post-operatively,

suggested similar observations in mean ISQ values (Site A- 76.7,

Site B- 72.7).

Comparison of the two groups at 01 year post-operatively shows a

mean bone density of 1.3987 gm/cm2 for Site A and 1.3633 for Site

B. However in the present study, the difference of 0.0354 gm/cm2

between the two sites is statistically not significant.

VAS scores used to assess the postoperative pain (10 days) for the

two different techniques revealed a statistically significant difference

favouring the piezosurgical technique. The mean VAS score for Site A

was 5.9 and for Site B, it was 7.2.

Conclusions: Within the limitations of the present clinical study, pie-

zosurgery is a viable alternative to conventional rotary instrumentation

for carrying out the implant osteotomy and it definitely holds promise

in being considered as a routine procedure for implant site preparation.
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