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The main aim of this project is to 
develop a user-friendly web-based tool 
that integrates recent advancements in 
visualization and statistics techniques, 
integrated with several comprehensive 
databases, to enable comprehensive 
analysis of resistome data generated 
from metagenomics studies. 
BACKGROUND: Recently, antimicrobial 
resistance (AMR) has gained everybody’s 
attention at a global level due to its impact on 
public health. Nation-wide surveillance efforts 
have been going on for characterization of these 
resistance determinants responsible for AMR 
[1-3]. Due to advancements in metagenomics, 
comprehensive databases have been already 
established providing hierarchical information 
such as class, group and mechanism of these 
antibiotic resistance genes (ARGs) [4, 5]. 
Additionally, some recently developed tools are 
also able to quantify the abundance of these 
ARGs present in any metagenomic sample [6]. 
However, it is still challenging to perform 
bioinformatics analysis and interpretation of 
such data. Further, there is no such specific tool 
developed to support comprehensive 
downstream analysis and visualization from 
resistome data. 
METHODS: ResistoAnalyst will be based on 
Java/R shinyapps, R and JavaScript. R 
packages will be used thoroughly for parsing 
different data formats, statistical analysis and 
visualization, with further optimizations for 
better computing efficiencies and visual effects. 
Such tool should be able to deal with ∼100s of 
users on a daily basis. ResistoAnalyst will be 
working with major modern browsers including 
Google Chrome (5+), Mozilla Firefox (3+) and 
Microsoft Internet Explorer (9+). 
 

RESULTS & DISCUSSION:  

ResistoAnalyst is a user-friendly, web-based 
suite that integrates recent advancements in 
visualization and statistics techniques, 
integrated with several comprehensive 
databases, to enable comprehensive analysis of 
resistome data generated from metagenomics 
studies. Such tool will:  
• Support powerful and interactive network 
visualization and exploration system (Bipartite 
networks: AMGs to taxa, group, mechanism or 
class) to reveal the underlying global 
mechanisms and potentially hidden 
associations in the data. 
• Integrating various visualization (Heatmap, 
PCA, NMDS, Sankey diagrams etc.) as well as 
statistical (e.g. metagenomeseq) approaches for 
comparative analysis of data. 
• Provide enrichment analysis at higher-level 
(group, mechanism or class) for a better 
understanding of user provided list of AMGs. 
• Enables user an option to choose from ~5-8 
most comprehensive AMR gene databases 
(CARD, ResFinder, and ARDB etc.) 
 

 
Fig. 1: Output from ResistoAnalyst 

 
CONCLUSIONS: Development of such tool 
will enable most clinicians, bench researchers 
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to better understand, and generate hypothesis 
from their own data. Hence, we assume that 
ResistoAnalyst will be a valuable resource for 
entire scientific community for better 
surveillance, monitoring and decision making 
of antibiotic usage and resistome development. 
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In this study we have studied the effect of 
the Porphyromonas gingivalis virulence 
factor peptidyl arginine deiminase (PPAD) 
in eukaryotic cells. We have obtained PPAD 
expression in two different cell lines and 
observed PPAD accumulation in the 
nucleus. Our results suggest that PPAD 
may reorganize host chromatin at specific 
gene loci. 
BACKGROUND: Peptidyl arginine 
deiminase (PPAD) is an enzyme unique for P. 
gingivalis that converts arginine residues in 
host proteins into citrulline, a non-genetically 
coded amino acid. Recent studies show that 
PPAD can citrullinate histone H31. Histone 
citrullination affects gene transcription and 
chromosome decondensation. Moreover, P. 
gingivalis’ contribution to cancer development 
has been linked to global changes in the 
epigenetic profile of host cells, including 
changes concerning factors responsible for 
epigenetic regulation of chromatin. Therefore, 
further investigation is needed to fully 
understand epigenetic events that occur during 
P. gingivalis infection, and to discover whether 
virulence factors that bind and modify 
chromatin can affect expression of significant 
genes involved in cancer progression.  
 
METHODS: Full-length and truncated 
versions of PPAD tagged with either HA or 
EGFP were constructed in eukaryotic 
expression vectors. Oral squamous cell 
carcinoma cell line PE/CA-PJ49 was 
transfected with established constructs and 
expression of PPAD was investigated by 
immunofluorescence. 
 
RESULTS & DISCUSSION: Low levels 
of PPAD-EGFP expression were obtained both 
in HeLa and PE/CA-PJ49 cells. Fluorescence 

microscopy analysis showed that PPAD was 
present in the whole cell interior with an 
accumulation in the nucleus where it could be 
involved in epigenetic modifications of host 
cells. Transfection of truncated PPAD results in 
higher cell death compared to full-length PPAD 
(data not shown), indicating that short version 
of the enzyme is toxic for human cells. 

Fig. 1: HeLa and PE/CA-PJ49 cells transfected 
with truncated PPAD-EGFP. Scale bar = 
10µm. 
 
CONCLUSIONS: Our preliminary results 
support so far a role of PPAD in epigenetic 
modification of host cells following P. 
gingivalis infection. Further work should 
ascertain the nature of these epigenetic 
modifications and the identity of the genetic 
loci affected. 
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Blood derivatives such as platelet 
lysates (PL) have received recent 
attention as a readily available source of 
growth factors with immense potential 
in regenerative medicine and tissue 
engineering applications [1]. In this 
study, we load PEG hydrogels with 
either PL or SDF-1α to evaluate the 
chemoattractive properties of hydro-
gels on stem cells.  

INTRODUCTION: The development of 
novel regenerative treatments into viable 
clinical applications are largely restricted 
due to the expensive and time-consuming 
process of cell isolation and expansion. One 
possible approach to bypass this involves 
exploiting the body’s natural ability to 
recruit stem cells towards the site of injury.  

METHODS: Hydrogels were prepared 
using 40 kDa 8-arm PEG-vinylsulfone 
polymers. Polymers were dissolved in 
filtered platelet lysate solutions. Finally, an 
MMP sensitive end-linker was used to form 
the gel network. Gels were incubated at 
37°C for 20 min. Chemoattractant free 
hydrogels (media-PEG) and hydrogels 
loaded with SDF-1α were first 
functionalised with 2.5 mM cRGD to 
enable cell attachment and invasion. Human 
adipose derived mesenchymal stem cells 
(hMSCs) were cultured in α-MEM 
supplemented with 10% fetal bovine serum 
and 1% antibiotic/antimycotic solution at 37 
ºC, 5% CO2. A triple chamber μ-slide was 
used for chemotaxis assays.  

RESULTS & DISCUSSION: Migration 
studies revealed a clear directed migration 
pattern adopted by hMSCs when exposed to 
PL loaded hydrogels as seen from Figure 1. 
In addition directionality of cell migration, 

velocity, distance and directness were also 
measured. BCA results showed a steady 
increase in protein release over time. 
However, at 72 h this effect appears to 
plateau. Approximately 50% of the protein 
present within the hydrogel is released at 72 
h (results not shown here). 

 
Fig. 1: Migration paths adopted by hMSCs  

CONCLUSIONS: PL- loaded PEG 
hydrogels induced directional migration of 
hMSCs towards the hydrogel, while cells 
exposed to hydrogels without any 
chemoattractant migrated at random. Cells 
exposed to SDF-1α loaded hydrogels 
exhibited migrational patterns similar to 
cells exposed to no chemoattractants.  
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The aim of the present research was to 
investigate the influence of acidic 
drinks on the development of erosions 
in mice with impaired salivary gland 
function.  
 
BACKGROUND:  
Dental erosion is a multifactorial condition (1). 
Human in vivo studies on dental erosion are 
unethical because of the irreversible loss of 
hard dental tissues. Therefore, studies using 
animal models are essential. Non-obese 
diabetic (NOD) mouse is a well-known animal 
model for the investigation of Sjӧgren`s 
syndrome, an autoimmune disease 
characterized by ocular and oral dryness (2, 3). 
A study investigating function of the salivary 
glands in NOD mice reported reduced salivary 
flow rate and the presence of the inflammatory 
cells in the salivary gland tissue between week 
17 and 24 (4). Our hypothesis was that dental 
erosion in NOD mice can be induced by acidic 
drinks, and that diminished salivary flow rate 
has an important part in development of erosive 
lesions. 
 

METHODS:  
Three different acidic drinks (sports drink, cola- 

 
Fig. 1: Scanning electron microscopy images of 
mandibular molars from control (a-d), sports 
drink (e-h), cola-light drink (i-l), and cola drink 
(m-p) NOD mouse. 

 
light and cola drink) were given to adult NOD 
mice as the only drink for 42 days. Teeth of the 
experimental and control (served only water) 
animals were dissected out and observed by 
scanning electron microscopy (SEM). 
Mandibular first molars were thereafter 
embedded in Epon, ground transversely and 
observed again by SEM. The enamel thickness 
and tooth height were measured on the SEM 
images of the transversely ground planes. 
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RESULTS & DISCUSSION:  
Mandibular molars were more eroded than 
maxillary molars. The erosive process starts at 
the top of the cusps and subsequently extends in 
the cervical, mesio-distal, and pulpal direction. 
Erosive lesions in the experimental mandibular 
molars were apparent in the increasing order 
from sports drink, cola-light to cola drink, with 
the lingual tooth height being 22.6%, 25.6%, 
and 36.7% lower, respectively, compared to 
control. The lingual enamel was about 48.5% 
thinner in sports drink molars and 62.1% 
thinner in cola-light molars, whereas in cola-
drink molars, the lingual enamel was totally 
eroded, and a significant erosion of dentin was 
evident, as well. Different types of acids, 
amounts, drinking habits and technique have a 
joined impact on the risk for development of 
erosive lesions in humans (5, 6). Even though 
rodent and human enamel shows the same basic 
structure, there are some differences, mainly in 
the spatial arrangement of the prisms (7, 8).  In 
this study, the NOD mice were served three 
different acidic drinks as the only drink for six 
weeks. Therefore, due to these exaggerative 
conditions, the result cannot be generalized and 
have to be carefully extrapolated to humans, in 
which the consumption of acidic drinks is often 
combined with other drinks, such as water.  
 
CONCLUSIONS: 
Consumption of acidic drinks results in greater 
erosive tooth destruction in NOD molars 
compared with molars of mice with normal 
salivary flow rate. Additionally, low pH is an 
important factor for development of this 
condition in mouse molars. 
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Investigation of the antibacterial, 
biological and physiochemical 
properties of endodontic materials 
following incorporation of different 
compounds of micro- and nano-sizes as 
well as their interaction with dentin. 
 

BACKGROUND:  
The antibacterial effectiveness of endodontic 
materials has been shown to deteriorate over 
time (1), compromising thus their ability to 
inhibit a secondary infection. Despite the 
bactericidal effect, the desirable antimicrobial 
properties are also regulated by the ability of the 
material to discourage bacterial adherence and 
biofilm formation; it is therefore important that 
endodontic materials will not serve as a 
substrate for binding of early colonizers and 
maturation of a newly formed biofilm. Specific 
surface characteristics can have a significant 
impact in attachment of initial colonizers and 
further penetration of the biofilm. Notably, 
increased hydrophilicity has been correlated to 
lower biofilm formation upon materials’ 
surfaces; contrariwise, increased surface 
roughness and porosity have been shown to 
promote bacterial colonization and further 
penetration respectively. 
Recent scientific efforts focus mainly on the 
incorporation of micro- and nano- sized 
compounds in the conventional material 
formulation, with varying mechanisms of 
action. However, the effects of these alterations 
in their physicochemical characteristics have 
not been assessed extensively.  
The current project aims to identify the 
optimum physicochemical properties that 
render endodontic materials antimicrobial. 

METHODS:  
Tricalcium silicate cement with incorporation 
of silver nanoparticles or bioactive glass 45S5 
in varying concentrations and commercial root 
repair materials will be assessed. 
The following parameters will be studied: 
1. Antibacterial properties on different 
maturations of biofilm communities. 
2. Surface roughness, porosity and contact 
angle experiments. 
3. Evaluation of biocompatibility according to 
ISO 10993-5: 2009 specifications. 
4. Investigation of the effect of materials on 
dentin as a biofilm substrate. In-vitro and ex-
vivo experiments with biofilms grown upon 
polytetrafluoroethylene membranes or dentin 
discs respectively will be conducted in order to 
elucidate the role of dentin in antimicrobial 
treatment strategies and the interaction with 
different endodontic materials. 
5. Characterization assays (scanning electron 
microscopy, energy dispersive x-ray, x-ray 
diffraction analysis) will be conducted both in 
contact with dentin and independently. 

RESULTS & DISCUSSION:  
The investigation of bactericidal properties of 
endodontic materials in combination with their 
ability to inhibit initial bacterial colonization of 
biofilm formation will add new knowledge in 
the development of formulations that can 
balance between stimulating a healing response 
and preventing bacterial infection in a dynamic 
environment. 

CONCLUSIONS: 
Materials with desirable properties will 
increase significantly the success rate of 
endodontic treatment procedures assisting in 
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the long-term preservation of natural teeth and 
minimizing the cases that demand retreatment. 
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A significant proportion of current refugees 
are survivors of torture, who may face 
major challenges with seeking and 
receiving dental treatment.  
 
This study shows that although many 
Norwegian dentists use adequate behavior 
management techniques, there is a need for 
more research and more dissemination of 
knowledge to dental health personnel 
working with refugees. 
 
BACKGROUND:  
Europe has experienced an increase in refugees 
and asylum seekers from countries ravaged by 
war and riots. In a recent study of a refugee 
population in Norway, 47% reported torture 
experiences. Among torture survivors, 35% had 
experienced torture against their mouth and 
23% against their teeth, and torture survivors 
were more prone to dental anxiety1. The aim of 
the study was to explore the experiences of 
Norwegian dentists with providing dental 
treatment to torture survivors. 
 

METHODS:  
Three local dental associations, strategically 
selected according to urban/rural areas in 
Norway, distributed a questionnaire among 
randomly selected dentists in their area, in total 
468. The response rate was 40.0%. Chi-squared 
tests and logistic regression analyses were 
performed using SPSS. 
 

RESULTS & DISCUSSION:  
Of 187 respondents, 36% (n=68) reported 
experience with treating torture victims. The 
main reasons the dentists uncovered torture 
experiences, was patients telling unsolicited 
(56%) or noticing anxiety reactions in the 
treatment situation (54%). Younger dentists 
(<45yrs) more often asked patients about 

torture experiences on suspicion (53 vs. 36, 
p=0.022). Logistic regression analyses showed 
that asking about previous torture experiences 
was related to the dentist’s knowledge about 
torture survivors’ rights (p=0.007), and only 
47% of the dentists reported having such 
knowledge. Dentists treating torture survivors 
reporting taking the following precautions: 
Thorough explanation of procedures (95%), 
reserving extra time (93%), stop-signals (77%), 
using interpreters (52%), extended medical 
history with focus on special needs and triggers 
(50%), dental assistant present at all time 
(47%), encourage extra follow-ups (32%) and 
avoiding waiting-time (32%). Only 15% 
reported collaboration with other occupational 
groups.  
 

CONCLUSIONS:  
About one third of the respondents are aware of 
having provided dental care to torture 
survivors, but almost half did not know. Many 
used adequate behavior management 
techniques, and reported a wide range of beliefs 
about torture survivors’ reactions in the dental 
chair. More research is needed to explore 
torture victims’ challenges with dental 
treatment. More knowledge among dentists is 
needed to make them more secure when 
treating possible torture victims, in order to help 
them with dental care, but also to document for 
future redress. 
 

 

REFERENCES:  
1 A.C. Høyvik, B. Lie, and T. Willumsen (2019) 
Dental anxiety in relation to torture experiences 
and symptoms of post-traumatic stress disorder. 
Eur J Oral Sci 127:65-71. 
 



Abstract – Research Day 2019 

Regression of erosive osteoarthritis in the temporomandibular joint –  
a follow-up study of adolescents  

 
Anna-Karin Abrahamsson, Linda Z. Arvidsson, Milada C. Småstuen, Tore A. 

Larheim  
 

Dept. of Maxillofacial Radiology, Institute of Clinical Dentistry, Faculty of Dentistry, University of 
Oslo, Oslo, Norway 

 
INGRESS:  
Osteoarthritis (OA) is a joint condition 
we associate with elderly people, but 
OA-like abnormalities in the 
temporomandibular joint have also 
been documented in adolescents. The 
dominating radiologic features in this 
age group seem to be destructive. 
However, to our knowledge the long-
time consequences of such 
abnormalities in young people are 
unknown. The present follow-up study 
demonstrated a high potential for repair 
of destructive bone changes in the TMJ 
in adolescents with TMJ-related pain. 
Also the symptoms seemed to improve. 
 

BACKGROUND:  
High frequencies of OA-like changes are 
reported in the temporomandibular joint (TMJ) 
of adolescents with facial symptoms.1,2 

However, the long-time consequences are 
unknown. The main was to investigate 
longitudinal changes of erosive 
temporomandibular joint (TMJ) abnormalities 
in symptomatic adolescents. Secondary aims 
were to investigate a) imaging characteristics at 
baseline and follow-up and b) severity of self-
reported symptoms at follow-up.  
 

METHODS:  
A cone beam computed tomography (CBCT)/CT 
follow-up examination (median follow-up 4.1 
(1.3-6.4) years) was performed in 22 patients with 
TMJ erosions (baseline median age 16 (12-18) 
years). Imaging characteristics were analyzed 
and changes of the erosive findings between the  

Fig. 1: 5.5-year follow-up with cone-beam 
computed tomography of a female patient, 16 
years: condylar erosions at baseline (upper 
row) are replaced by normal cortex and 
subchondral bone at follow-up (lower row). 

examinations were categorized as (A) 
improvement, (B) no change, or (C) worsening. 
Severity of follow-up symptoms was evaluated 
using Jaw Functional Limitation Scale (JFLS-
8) and Graded Chronic Pain Scale (GCPS) 
(grade 0-IV). 

 
RESULTS: 
A significant reduction in the proportion of 
patients with erosion was found (59.1%, 95%CI 
[36.4 -79.3] %) between baseline and follow-
up.  Baseline erosions improved in 9/12 (75%) 
right and 14/15 (93%) left TMJs. About half 
repaired; developed an intact cortical outline.  A 
significantly increased frequency of 
osteophytes was found (right (p<0.04), left 
TMJ (p< 0.003), the majority were found in 
joints with erosive follow-up findings.  Low or 
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no limitation of jaw function (JFLS) was found 
in 12/22 (55%) and no or low intensity of pain 
(GCPS grade 0 or I) in 19/22 (86%). 
  

CONCLUSIONS:  
Our study revealed a high potential for repair of 
TMJ erosions, however, the patient series was 
small. The majority of patients assessed their 
symptom severity as low. 
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Under optimal sintering conditions, the 
formation of SrTiO3 in Sr doped TiO2 
bone scaffolds can led to a network 
within the grain boundaries which 
caused scaffolds with high compressive 
strength after exposure to acidic 
environment. 
 
BACKGROUND:  
Because of the combination of high porosity 
and high compressive strength, TiO2 scaffolds 
are very promising scaffolds for bone 
regeneration. However, we have shown that 
corrosion at the grain boundaries may result in 
significant loss of compressive strength when 
the scaffolds are exposed to low pH conditions 
e.g. during the inflammatory phase of bone 
formation1,2. In this study we produced 
corrosion resistant doped TiO2 scaffolds by 
optimizing the sinter conditions. 
 

METHODS:  
Sr doped TiO2 scaffolds were fabricated by the 
polymer replication method. Therefore, 65g 
TiO2 powder was mixed with 25ml 0.1M SrCl2 
solution. The coated foams were first burned 
out at 1100°C and finally sintered at different 
temperatures for different times combined with 
different cooling rates. A corrosion test at pH3 
took place and the compressive strength of 
scaffolds were compared between uncorroded 
and corroded scaffolds. 
 

RESULTS & DISCUSSION:  
Higher sintering temperatures were shown to 
influence the nucleation of SrTiO3 and resulted 
in more crystals in grain boundaries (Figure 1), 
cooling rate affected the crystal growth with 
faster cooling rates resulting in smaller crystals. 
Comparison of compressive strength of  

 
Figure 1 – Grain boundaries of Sr doped TiO2 scaffolds sintered 
at 1500°C (A) and at 1600°C (B) 

corroded scaffold showed that the combination 
of many small crystals led to a crystalline 
structure in TiO2 grain boundaries, which was 
more resistant to dissolution at low pH and 
maintained the high compressive strength of the 
scaffold. The strongest and most corrosion 
resistant scaffolds were sintered at 1600°C, the 
highest tested temperature, and cooled by air 
quenching, the fastest tested cooling rate. 
 
CONCLUSIONS:  
High sintering temperature and very fast 
cooling rate led to the formation of many small 
SrTiO3 crystals in the grain boundaries in Sr 
doped TiO2 scaffolds. This structure ensured a 
constant high compressive strength even after 
grain boundary corrosion had occurred. All in 
all, Sr doping and optimization of sintering 
parameters resulted in improved compressive 
strength of 2.6 MPa (300% of undoped 
scaffolds), which remained to be stable up to 4 
weeks in corrosive medium. 
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Aim: To compare general health- and oral health- related quality of life in primary Sjögren´s 
syndrome (pSS) patients with that of age- and gender matched non-Sjögren´s sicca 
syndrome (non-SS) and healthy control subjects.  
 
Methods: Sixty patients with pSS (age: 54±13 years), 22 non-SS patients with sicca 
symptoms and findings, but negative for anti-SSA autoantibodies and salivary gland foci 
(52±10 years), and 43 healthy control subjects (49±14 years) were included in this cross-
sectional study. Subjects underwent extensive dry eye work-up including Ocular Surface 
Disease Index (OSDI) questionnaire, tear osmolarity (TO), tear film break-up time (TFBUT), 
Schirmer test (ST), and ocular surface staining (OSS, Oxford grading scheme). Oral 
examinations included subjective oral dryness score (SXI), unstimulated whole saliva (UWS), 
chewing-stimulated whole saliva (SWS), and evaluation of clinical oral dryness score 
(CODS). The 36-Item Short Form Survey (SF-36) was used to assess general health related 
quality of life (GHRQoL) and expressed as physical component score (PCS) and mental 
component score (MCS). The Oral Health Impact Profile (OHIP-14) was used to evaluate 
oral health related quality of life (OHRQoL). Kruskal-Wallis H test was used for intergroup 
comparison. P values indicate difference between the groups.  
  
Results: The SXI was highest in non-SS patients (12.3±1.9) as compared to pSS (11.8±2.5, 
p<0.001) and healthy controls (6.2±0.4, p<0.001). The non-SS group displayed worse 
GHRQoL compared to pSS group (PCS: 31.5±10.2 vs 44.1±10.2 (p<0.001) and MCS: 
41.4±11.6 and 46.2±10.3, p<0.001). Similarly, the non-SS group had worse OHRQoL (OHIP-
14: 13.5±10.5 vs 18.6±13.9, p<0.001) than pSS group. However, compared to pSS group, 
the non-SS subjects had less pronounced objective findings of ocular dryness (TO: 
328.2±23.2 vs 326.7±22.3, p=0.04, TFBUT: 2.3±2.1 vs 3.1±2.1, p<0.001, ST: 5.7±5.6 vs 
12.9±9.6 p<0,001and OSS: 3.2±2.6 vs 1.3±1.2, p<0.001), and oral dryness (CODS: 5.0±1.9 
vs 4.2±2.1, p<0.001, UWS: 1.3±1.2 vs 1.7±1.2, p<0.001, SWS: 3.5±2.8 vs 4.8±1.7, p<0.001). 
Healthy controls showed normal parameters.  
 
Conclusion: Despite having clinically milder ocular signs of dry eye disease and less 
pronounced findings of oral dryness, non-SS patients may have more subjective complaints 
of dry eye and dry mouth, and suffer from reduced general and oral health related quality of 
life, as compared to patients fulfilling the classification criteria for pSS. 
Consequently, clinicians should pay appropriate attention to sicca patients no matter they 
fulfil the classification criteria or not.  
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Bony abnormalities consistent with osteoarthritis is common 10 years after 
discectomy in the temporomandibular joints 

 
Caroline Hol1, Tore A. Larheim1, Linda Z. Arvidsson1 

1 Dept. of Maxillofacial Radiology, Institute of Clinical Dentistry, University of Oslo 
  
Preliminary, at 10-year follow-up after 

temporomandibular joint (TMJ) 
discectomy without disc replacement, 

CT-imaging showed findings 
consistent with osteoarthritis (OA) in 

61% of operated and 17% of 
unoprerated joints, an overall 25% 

increase since surgery. Mostly, new OA 
joints had small changes. Some 

preoperative OA-joints no longer had 
OA-changes at follow-up.  

 
BACKGROUND:  
TMJ discectomy without disc replacement 
often leads to bony changes consistent with 
either remodeling or osteoarthritis (OA)1,2. 
Previous studies are done prior to the use of 
computed tomography (CT), today’s reference 
standard for TMJ imaging of bony changes. 
Imaging diagnostic and grading criteria for 
TMJ disorders were recently published3. Thus, 
characteristics and grading of postoperative 
bony abnormalities have not been sufficiently 
evaluated. This abstract presents preliminary 
results for a radiological 10-year follow-up.  
The objectives are to evaluate bony TMJ-
abnormalities consistent with OA, and to 
compare the operated with the non-operated 
joints and to the preoperative diagnosis. The 
clinical 10-year follow-up results are already 
published4. 
 

METHODS:  
Twenty-three patients, 19 females and four 
males, age range 27-77 years at the time of 
surgery, with 28 operated and 18 unoperated 
joints were examined by CT at the 10-year 
follow-up. Preoperative diagnosis was made 
clinically and radiologically (conventional 
tomography and arthrography). Bony 
abnormalities were evaluated by one 
experienced maxillofacial radiologist, using the 

recently published grading criteria3 which has 
three outcomes: no/indeterminate OA, grade 1 
OA and grade 2 OA. 
 

RESULTS & DISCUSSION:  
Prior to discectomy, all operated joints had 
disc displacement and 50% of these joints had 
OA. At 10-year follow-up, 61% (17) of the 
operated joints and 17% (three) of the 
unoperated joints had CT-diagnosed OA, in 
total 70% (16) of the patients and 42% (20) of 
the joints. Two of the operated joints with OA 
prior to surgery had no/indeterminate OA at 
follow-up. The increase in the number of OA-
joints allover was 25%, for the operated joints 
21%. Grade 2 OA was found in 13 of the 
operated joints and one of the unoperated 
joints. However, three of the five new OA-
joints among the operated joints had grade 1 
OA and the one new unoprerated OA-joint had 
grade 1 OA. Thus, the increase of OA in 
operated joints with the most severe OA-
grading was only 14% (2 joints). In the 
operated joints, the grade 2 OA was in equal 
amount either bone productive or both bone 
productive and erosive. The one unoperated 
joint with grade 2 OA had solely bone 
productive changes. No ankylosis was found.  

 
CONCLUSIONS:  
The preliminary results suggest that TMJ OA 
was common preoperatively to discectomy but 
OA in these joints was not necessarily 
progressive. After 10 years, more joints with 
OA had developed, although relatively few and 
mostly with mild-grade OA.  
 
 

 



Abstract for Research Day 2019 
 

REFERENCES:  
1 P.L. Westesson and L. Eriksson (1985) Oral 

surgery, oral medicine, and oral 
pathology 59:435-40. 

2S. Takakuand and T. Toyoda (1994) Journal of 
oral and maxillofacial surgery 52:722-
6;727-8. 

3 M. Ahmad and E.L. Schiffman (2016) Dental 
clinics of North America 60:105-24. 

4T. Bjornland and T.A. Larheim (2003) Journal 
of oral and maxillofacial surgery 61:55-
60. 

 



Abstract template – Research and Career Day 2019 

Retention of bone-seeking radionuclides in 
inflammatory and calcifying tissue around stents 

Elisabeth Wiig1, Arnt Eltvedt Fiane2, Øyvind Sverre Bruland3,4, Ståle Petter Lyngstadaas1 
 

1Department of Biomaterials, Institute for Clinical Dentistry, University of Oslo, Norway 
2Department of Cardiothoracic Surgery, Oslo University Hospital, Norway 

3Department of Oncology, Oslo University Hospital, Norway 
 4Institute of Clinical Medicine, Faculty of Medicine, University of Oslo, Norway 

 
[1 line space]
The objective of this study was to 
assess the targeting ability of radium, a 
bone-seeking radionuclide, to inflamed 
calcifying tissue in stented arteries.  
The results showed significantly higher 
retention of radium in tissue with 
inflammation, plaque formation, and at 
site of stent, compared to non-affected 
tissue. There was no significant 
difference in radium retention between 
varying stages of inflammation. Results 
suggest that radium can be used as 
targeted treatment of acute and chronic 
inflammation.   
 
BACKGROUND:  

Plaque formation around stents is a result of 
chronic inflammation, which may lead to heart 
failure [1]. The use of drugs targeting 
inflammation and the calcification process seen 
in and around stents should be investigated as a 
possible treatment. 
 
Radium is a calcium-like element that competes 
with calcium in atherosclerotic plaque, but with 
little retention in healthy tissue.[2].  
Due to its bone-seeking qualities, radium is a 
possible candidate for local and targeted 
treatment of inflammation and plaque 
formation around stents [3].  
 

METHODS:  

Explanted arteries were examined for 
symptoms of inflammation and plaque 

formation before testing the absorption and 
retention rate of radium in the tissue. Arteries 
and tissue samples were exposed to the 
radionuclide by either dipping the tissue 
samples in a container with radium, or by 
flushing radium through the artery using a 
peristaltic pump or manually with a needle. 
Retention of radium was measured using a 
gamma counter. 
 

RESULTS & DISCUSSION:  
Tissue type was a significant factor for amount 
of radium retained; by both percentage and 
measured radium by tissue weight. There was 
significantly higher retention of radium in 
tissue with plaque formation, inflammation, 
and sites around stents, compared to non-
affected sites. There was no significant 
difference in retention of radium between tissue 
with symptoms of early stage inflammation and 
tissue with chronic inflammation and calcified 
plaque formation.  
 

CONCLUSIONS: 
Radium targets and binds to sites with 
inflammation and plaque formation in arteries. 
The higher measurements of retained radium in 
arteries with inflammation and plaque 
formation suggest that radium is a prospective 
candidate for targeted treatment of 
inflammation in arteries. The similar retention 
in sites with early stage inflammation and more 
advanced stages of plaque formation suggest 
that radium has affinity for sites with an 
inflammation and micro calcification as well as 
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sites with advanced calcifying plaque. Thus, the 
prospective treatment targets acute 
inflammation as well as chronic inflammation. 
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ANOMALIES  OF THE LATERAL INCISOR ON THE CLEFT SIDE IN 160 

PATIENTS BORN WITH UNILATERAL CLEFT LIP WITH- OR WITHOUT 

CLEFT ALVEOLUS 

 

Abstract  

Objective: Describe dental anomalies in the deciduous and permanent dentition in 

patients born with unilateral cleft lip with or without cleft alveolus (CL±A) in relation 

to cleft severity and laterality. 

Material and Methods: Patients included 160 children born with unilateral CL±A 

without syndromes and associated anomalies, born between 1988 and 1997 referred to 

the Oslo Cleft Lip and Palate Team. The data were collected retrospectively from the 

archives of the Oslo Cleft Lip and Palate Team where all orthodontic patient notes, 

dental casts, and panoramic- and intraoral radiographs from the study period 1988-

2004 were examined.  

Results:  

Among the 160 children, 66,9% (n=107; 27% female, 73% male)  were diagnosed 

with a cleft lip only (CL), and 33,1% (n=53; 42% female, 58% male) were diagnosed 

with cleft lip and alveolus (CL+A). Records from the deciduous dentition were found 

of 95,3% (n=102) in the group with CL, and 94,3% (n=50) in the group with CL+A, 

and 100% in the permanent dentition in both groups. The lateral incisor in the cleft 

area was investigated. In the deciduous dentition the lateral incisor was found to be 

missing in 0% (CL) and 4,0% (CLA), one lateral incisor in 68,0% (CL) and 42,0% 

(CLA) and a supernumerary lateral incisor was found in 32,0% (CL) and 54,0% 



(CLA).  In the permanent dentition the lateral incisor was found to be missing in 4,7% 

(CL) and 34,0% (CLA), one lateral incisor in 71,0% (CL) and 37,7% (CLA) and a 

supernumerary lateral incisor was found in 24,3% (CL) and 28,3% (CLA).  

Conclusion: Findings provide a reference for dental anomalies in CL±A. 

 



Expression of the major and minor fimbriae gene 
clusters in ten strains of the periodontal pathogen 

Porphyromonas gingivalis 
Emily C. Alves Dahlbo, Anne K. Kristoffersen, M. Enersen 

Institute of Oral Biology, Faculty of Dentistry, University of Oslo, Norway 
 
 
The aim of this study was to investigate 
how virulent and avirulent strains of the 
Porphyromonas gingivalis express the 
two fimbrial gene clusters in a planktonic 
state based on kinetic studies. Besides 
causing periodontitis and weakening the 
immune system, P. gingivalis may play a 
role in the development of cardiovascular 
diseases, oropharyngeal cancers and 
rheumatoid arthritis. 
 
BACKGROUND:  
P. gingivalis strains have different virulence 
capabilities, and its fimbriae is one of the key 
factors in the interaction with other bacteria 
and host cells. There are two main types of 
fimbriae in P. gingivalis, the major (FimA) 
and the minor fimbriae (Mfa1), encoded by the 
fimA and the mfa1 gene clusters, respectively. 
FimA and Mfa1 have different but coordinated 
roles in biofilm formation and in cell invasion 
strategies. 

METHODS:  
Ten different P. gingivalis strains were 
cultivated in vitro, all exposed to the same 
conditions, anaerobically on agar plates and 
transferred to a growth medium in culture 
tubes containing broth medium (BBL 
thioglycollate) with 10% human full blood. 
Culture tubes were placed in an incubator at 
37°C. Bacterial cells from each monoculture 
was collected at day 3-11. Total RNA was 
extracted, and rRNA was removed. Bacterial 
mRNA was converted to cDNA by reverse 
transcriptase (Protoscript II), the cDNA samples 
were sequenced at the Novogene Genomic Service 
Center. 
 

 
 
 

Fig. 1: P. gingivalis releasing its substance into 
host cell (Fandiño et al. 2013). 
 

RESULTS & DISCUSSION:  
All the ten investigated strains express the 
fimA gene cluster, while only seven strains 
express the mfa1 gene cluster. There were  five  
fimA  genotype strains and their sequences 
analyzed, reveal several strain variations 
including mosaic elements from different 
genotypes. The mfa1 gene sequence of the 
seven strains reveal four distinct groups of 
functional Mfa1 and one which was distrupted. 

CONCLUSIONS:  
Although all the ten strains express the fimA 
gene cluster, these results describe a large 
diversity in the fimbria genes between the P. 
gingivalis strains that might reflects a larger 
variation of attachment epitopes toward other 
bacteria and host cells than earlier described. 
Four functional Mfa1 were identified where 
only two are described earlier. 
Future investigations may describe how the 
fimbria from the different strains activate the 
host cells signal pathways through attachment 
and invasion thereby tuning their pathogenic 
capacity. 
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[1 line space] 
Tannic acid radicals, key intermediates 
during the oxidation and coating formation 
of polyphenols, were found to be altered 
depending on the NaCl, KCl, or LiCl content. 
This affected the formation of silica-
phenolic networks and resulted in inhibition 
of the coating formation in presence of KCl 
and LiCl. 

BACKGROUND: Polyphenolic molecules, 
such as tannic acid (TA), are well known for 
their metal ion complexation and anti-microbial 
and anti-oxidant properties.1 Therefore a rising 
interest emerged to use these characteristics for 
modifications of biomaterials.2  
The complexation of metal ions created great 
endeavors in the field of surface modifications, 
specifically utilizing Fe3+ based metal-phenolic 
networks.3 For the deposition of a higher 
amount of TA, we described the use of silicic 
acid (Siaq) to form silica-phenolic networks.4  
While the coating kinetic of this system can be 
regulated by the solution pH and its ionic 
strength, the type of monovalent cation was now 
found to determine intermediary structures.  

METHODS: Coating formation was 
monitored using a quartz crystal microbalance 
(QCM-D). Radicals were characterized by 
electron paramagnetic resonance (EPR). 
Supplementary chemical analysis involved 
NMR, UV-vis, and FTIR spectroscopy. 

RESULTS & DISCUSSION: Deposition 
kinetics of TA were determined to be optimal 
around 600 mM NaCl. Substitution of NaCl 
with KCl and LiCl interfered with the TA 
deposition process: (i) K+ containing solutions 
instantly turned turbid in the range of pH 6 – 9. 
(ii) Li+ suppressed both TA precipitation and 
coating formation. The reduced efficiency of 
the coating process in the presence of K+ is 
likely to originate in the strong interaction with 
phenols bearing an ortho-dihydroxy group. In 
contrast, Li+ has a lower affinity to the 

dihydroxy group compared to Na+, but 
coordinates water more strongly. 
UV-vis spectra of TA in presence of Li+ 
indicated changes in the electronic properties. 
This result was corroborated by changes in the 
radical species observed in presence of different 
salts (Fig. 1). Chemical interactions of LiCl 
with TA or with Siaq were not detected by 13C 
and 29Si NMR, and FTIR spectroscopy.  

CONCLUSIONS: Ionic properties of salts 
play an important role in the interaction with 
polyphenols. These primary and secondary salt 
effects affect the formation of TA coatings and 
choosing the right conditions in biological 
applications has to be considered. 
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25, 9870. 

Fig. 1: EPR signal during radical formation of TA at pH = 11 
in presence of different salts. 
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In this study we have investigated the effect 
of changes in the concentration of the 
intracellular second messenger c-di-AMP in 
the oral commensal Streptococcus mitis (S. 
mitis). We have found that it affects growth, 
biofilm formation, cell size and metabolism, 
among other phenotypes. 
 
BACKGROUND:  
Streptococcus mitis is an oral commensal that 
normally lives in harmony with the human host 
and mainly causes disease in 
immunocompromised individuals. Cyclic di 
adenosine monophosphate (c-di-AMP) is a 
second messenger, relaying environmental 
signals into cellular responses. C-di-AMP is 
produced by diadenylate cyclases and broken 
down by phosphodiesterases. It controls a 
multitude of traits in different bacteria, for 
example potassium homeostasis, biofilm 
formation and sensitivity to antibiotics. This 
signalling system has been studied in several 
streptococci, but never in S. mitis. In this study 
we are characterizing this system in S. mitis, 
with emphasis on possible roles regarding 
antibiotic susceptibility, survival under stress, 
growth and metabolism. 
 

METHODS:  
Knock-out mutants of each of the three genes 
hypothesised to be involved in c-di-AMP 
turnover (dacA, pde1 and pde2) were made in 
S. mitis CCUG 31611 by marker-less gene 
deletion. Assays were performed to identify any 
c-di-AMP regulated phenotypes. These 
included growth in rich medium under different 
oxygen concentration and in biofilm. The wild 
type (WT) and knock out mutants were tested 
against a panel of antibiotics to determine 
effects of c-di-AMP regulation on antibiotic 

susceptibility. In addition, the mutants and WT 
were screened against different types of stress, 
including heat, low pH, and UV-light. 
Carbohydrate metabolism was investigated 
using 14C-labeled glucose in the presence or 
absence of potassium, using HPLC. 
 

RESULTS & DISCUSSION:  
 
Bioinformatics analysis of the S. mitis genome 
identified one and two genes predicted to code 
for a diadenylate cyclase and 
phosphodiesterases, respectively. The 
successful knock out of these genes was 
confirmed by sequencing. The most 
pronounced effect of the knock out was 
observed in the pde2-deletion mutant that 
displayed slower growth, smaller colonies on 
blood agar and reduced glucose metabolism. 
The dacA-deletion mutant displayed lower 
biofilm-forming ability compared to the others. 
Wild type phenotypes were restored following 
knock-back of the genes into the respective 
mutants.  
 

CONCLUSIONS: 
Knock-out of the gene putatively responsible 
for production of c-di-AMP, dacA, led to less 
biofilm. Knock out of the gene coding for the 
putative phosphodiesterase Pde2 gave effects 
on both colony morphology, growth and 
metabolism.  Knocking out the pde2 could 
potentially result in accumulation of c-di-AMP 
or the intermediary metabolite pApA. These 
effects were reversible by knocking back the 
genes. Further studies are needed to elucidate 
the mechanisms behind the observed effects.  
 
 



Abstract – Research and Career Day 2019, Institute of Clinical Dentistry, University of Oslo 

 
The use of a tetracycline drain reduces alveolar osteitis: a randomized 

prospective trial of third molar surgery under local anaesthetics and without the 
use of systemic antibiotics  
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Decreasing morbidity after mandibular 
third molar surgery (3MS) is of great 
clinical importance. In our study, we 
showed that use of a tetracycline 
impregnated drain is a simple and 
effective way to reduce the incidence of 
alveolar osteitis and overall 
postoperative morbidity.  

 

BACKGROUND:  

Our aim was to investigate the effect of an 

oxytetracycline impregnated gauze drain on 

the incidence of alveolar osteitis (AO) and 

postoperative pain during the first week after 

3MS.  

 

METHODS:  

Two hundred consecutive patients undergoing 

3MS under local anaesthesia were randomized 

into a drain group (n=100), with an 

oxytetracycline drain placed in the extraction 

socket, and a control group (n=100).  

 

An experienced surgeon performed the 

surgery. Systemic antibiotics were not used. 

 

RESULTS:  

The incidence of AO was 23% in the control 

group and 5% in the drain group (p<0.001). 

The risk of developing AO was approximately 

six times higher in the control group, and 

females had a 2.5 times higher risk than males. 

Patients in the control group had significantly 

more pain at the day of surgery and days 4-7. 

Presence of AO was associated with continued 

use of analgesics (p<0.001). No patients 

experienced postoperative infections or had 

complications requiring hospitalisation.  

 

CONCLUSIONS:  

The present study showed that an 

oxytetracycline drain drastically reduced the 

incidence of AO after 3MS. The described 

treatment strategy, without the use of systemic 

antibiotics, seemed efficient in lowering 

overall postoperative morbidity and downtime 

after 3MS. 
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We wanted to investigate oral and 
ocular dryness in head and neck cancer 
patients after radiotherapy, and 
compare to age and gender matched 
controls. 
BACKGROUND: This research project is a 
collaboration between the Dry mouth clinic at 
the Faculty of Dentistry in Oslo and the 
Norwegian Dry Eye Clinic.  
Head and neck cancer patients undergoing 
radiotherapy experience acute and late effects 
affecting most tissues in the radiation field. 
These changes are dependent on the irradiation 
dose, irradiation field, and localization of the 
tumor.  

METHODS:  
Thirty cancer patients who had completed 
radiotherapy in the head and neck region (RT-
group) (age 64±10y), and thirty sex- and age-
matched controls (age 58±17y) were recruited. 
All participants underwent a comprehensive 
oral and ocular examination. Oral testing 
included the Shortened Xerostomia Inventory 
Questionnaire (SXI), evaluation of clinical oral 
dryness score (CODS) and unstimulated- and 
stimulated whole saliva (UWS, SWS ml/min). 
Ocular examination included McMonnies Dry 
Eye questionnaire (MDEIS), tear film break-up 
time (TFBUT), Schirmer test (ST) and ocular 
surface staining (OSS with Oxford grading 
score). Intergroup comparisons were tested 
with Mann-Whitney U test and correlations 

were tested using Spearman's rho using SPSS 
Version 25. P-values <0.05 were considered 
significant. 

RESULTS & DISCUSSION:  
The RT-group demonstrated worse oral 
objective findings compared to controls; 
increased CODS (5.8±1.9 vs 1.6±1.6, p<0.001), 
decreased UWS (0.1±0.09 vs 0.3±0.2, p<0.001) 
and SWS (1.0±0.4 vs 1.8±0.8, p<0.001). 
Subjective oral dryness scores were less 
favorable in the RT-group compared to controls 
(SXI: 11.9±2.4 vs 6.0±1.0, p<0.001). 
Subjective dry eye scores were worse in the RT-
group (MDEIS: 8.3±4.5 vs 2.8±2.5, p<0.001). 
Objective dry eye results did not differ between 
the groups (TFBUT: 5.9±5.0 vs 4.9±3.6, 
p=0.98), (OSS: 0.8±1.5 vs 0.9±1.0 p=0.225), 
(ST: 13.2±10.4 vs 16.5±10.0, p=0.161). The 
subjective oral and ocular findings (SXI and 
MDEIS) were highly correlated within the 
groups (r=0.6, p<0.001). 
CONCLUSIONS: The post-radiation 
sequelae of head and neck cancer have negative 
consequences for oral health and may influence 
ocular health. A broader understanding of oral 
and ocular correlations is important in the 
interdisciplinary evaluation and follow-up of 
cancer patients treated with radiotherapy in the 
head and neck region. 
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Do enamel and dentin caries at 5 years 
of age predict caries development in 
newly erupted teeth? A longitudinal 
study 
 
Sæthre-Sundli HB1, Wang NJ2, Wigen TI3 

 
BACKGROUND: To explore caries 
development from 5 to 12 years of age by 
describing caries status at both ages and study 
whether findings from dental examinations at 5 
years of age could be used as predictors for 
caries prevalence at 12 years of age 
METHODS: The study included 3282 
children examined at 5 and 12 years of age. 
Data was collected by clinical examinations and 
questionnaires. Caries was registered at surface 
level, both enamel and dentin caries were 
included. Data was tested by t-test and analyzed 
by bi- and multivariate logistic regression. The 
study was ethically approved 

RESULTS & DISCUSSION:  
At 5 years of age, 15% of the 
children had dentin caries 
experience and 21% had enamel 
caries. At 12 years of age, 32% 
had dentin caries experience and 
47% had enamel caries. Half of 
children (56%) with dentin 
caries experience at 5 years of 
age had developed dentin caries 
experience at 12 years of age. 
Having dentin caries experience 
at 12 years of age was associated 
with having only enamel caries 
(OR 1.6, CI 1.2-2.0) and dentin 
caries experience (OR 3.2, CI 
2.6-3.9) at 5 years of age. Living 
in one-parent family at 5 years 
of age and parental low 
education was significant with 
having dentin caries at 12 years 
of age. 
 

 
 

 
 
 
 
 
 
 
 
 

 
Fig. 1: Longitudinal changes in enamel and 
dentin caries prevalence in children from 5 to 
12 years of age 

 
 
CONCLUSIONS: 
Both prevalence and severity of dental caries 
doubled from 5 to 12 years of age. Enamel and 
dentin caries experience at 5 years of age may 
be used as caries predictors in the young 
permanent dentition. 
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The prevalence of periodontal diseases is 
investigated according to a new 
classification of periodontal conditions, in 
an adult population in Mid-Norway. 
 

BACKGROUND:  
Periodontal diseases are highly prevalent in 
adults and studies have reported prevalence of 
approximately 50% (1). Apart from a recent 
study on the severity and prevalence of 
periodontal disease in Norwegian circumpolar 
communities, the prevalence of periodontal 
diseases in Norway has not been reported in 
similar populations in the previous 40 years 
(2). Recently, a new classification scheme for 
periodontal and peri-implant diseases and 
conditions was published (3). For the first time 
in a World Workshop consensus paper, a set of 
criteria and case definitions were included that 
allow grading of severity of periodontal 
disease.  
Helseundersøkelsen Midt-Norge (HUNT) is a 
large health study, which includes a database 
of questionnaire data, clinical measurements 
and samples from a county in Mid-Norway. 
Starting in the 1980s, the longitudinal / cross-
sectional population health study is performed 
every ten years, and the fourth edition started 
in 2017 (HUNT4).  
 

METHODS:  
The prevalence of periodontal diseases in a 
population of approximately 4500 adult 
individuals, will be investigated. We will also 
explore the presence of risk indicators, such as 
hyperglycemia and smoking, in relation to the 
periodontal status of the population. A new 
classification of periodontal diseases 
consented at the 2017 World Workshop on the 

Classification of Periodontal and Peri-implant 
Diseases and Conditions, will form the basis 
of the assigned periodontal diagnosis, and will 
be compared to a previously used 
classification (1999), to map potential 
differences. The information is extracted from 
the HUNT Databank, and includes clinical and 
radiographic screening and assessment of 
journal charts and questionnaires.  
 

RESULTS & DISCUSSION:  
In total 4500 individuals have been clinically 
and radiographically examined. The 
recordings of 500 individuals have been 
assessed according to the new classification 
system. Preliminary results indicate that the 
majority of adults develop some degree of 
periodontal disease throughout their life span. 
The large number of participants in this study, 
may allow reliable findings with regards to 
possible risk indicators.  
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Dental fear is an issue for patients in all 
ages, but commonly starts at an early age. 
Most patients learn to cope with their fear, 
but some may develop a dental anxiety 
during their adolescence.  
The main aim of this study [1] was to 
estimate the prevalence of dental anxiety 
and to explore factors that may increase the 
risk of reporting dental anxiety among 18 
year old Norwegians in 2016.  
 
BACKGROUND: 
The development from dental fear to dental 
anxiety often occurs in late adolescence, and 
may lead to avoidance behaviour and poor oral 
health. As 18 year old students are at the brink 
of adulthood, but still attend the public dental 
service and receive free dental care, this 
population is of particular interest.  
To establish an updated prevalence of dental 
anxiety, and to explore different risk factors 
could therefore be of importance to both 
patients and the public dental service. 
 

METHODS:  
An anonymous survey from a strategic sample 
of upper secondary students (n=351) was 
performed in 2016 with a high response rate (93 
%). The questionnaires were completed in the 
participants´ classrooms under supervision of 
master students in dentistry or a PhD student 
who were available for questions.  
Students missing 20 % or more of one of the 
three psychometric forms (Dental Fear Survey, 
Dental Belief Survey or Geer Fear scale) were 
excluded from the study. 
 

RESULTS & DISCUSSION:  
Dental anxiety was reported by 8 % of the upper 
secondary students. Students reporting dental 
anxiety were more likely to be female, have 
high phobic anxiety and previous painful 
experiences at the dental office. 

When compared to a similar study conducted in 
1996 [2], dental anxiety has been reduced in the 
last 20 years from 19 % to 8 % (p<0.001). 
 
Table 1 shows the most significant factors 
associated with dental anxiety in 2016, with one 
in three students with dental anxiety also 
reporting problems with avoidance behaviour 
and poor oral health. 

 
Table 1: Multivariate logistic regression analysis 
of statistical significant factors related to dental 
anxiety (DFS≥60) in 2016. 

 
CONCLUSIONS:  
The prevalence of dental anxiety was reduced 
from 1996 to 2016, but eight percent still report 
dental anxiety.  
Proper pain management and use of 
behavioural management techniques still needs 
to be highlighted to prevent development of 
dental anxiety, avoidance behaviour and poor 
oral health. 
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General dentists emphasize factors 
associated with clinical symptoms and 
underevaluate factors related to the 
microbial situation in the root canal 
compared to spescialists. A specially 
designed CE course had little or no effect 
on changing dentists' knowledge or 
attitudes 
 

BACKGROUND:  
The outcome of endodontic treatment is 
dependent on its technical quality [1]. We 
assume that knowledge and insight into 
etiology and diagnostics also are important to 
achieve the best possible outcome. The 
challenge is educational. Dental education 
should develop these insights and skills, but it 
is well documented that quality of the treatment 
varies among dentists and institutions.  
Continuing-education courses takes place 
continuously without the effect being subject to 
systematic documentary work. Therefore, the 
purpose of this study is to evaluate the 
knowledge, attitudes and behavior of the 
population of dentists in the public dental 
service of Møre & Romsdal county towards 
endodontic diagnosis and principles of 
treatment before and after attending a CE 
course. 
 

METHODS:  
We implemented a specially designed two-day 
CE course in endodotics as compulsory post-
graduate training to all dentists in the public 
dental service. 
The M&R DHS consisted of 67 dentists (2014) 
practicing in 36 dental clinics of varying sizes 
from one to five dentists.  

The course consisted alternately of seminars, 
quiz, demonstrations and hands-on training. 
Principles of individually modified learning 
and teacher-student interaction was applied in 
order to maximize throughput of information 
relevant to improvement of diagnostic and 
clinical skills. [2] 
All dentists received a questionnaire before 
course day one and after completion of course 
day two. It asked for current treatment 
procedures and ranking of numerious pre-, per- 
and postoperative factors perceived to influence 
endodontic treatment outcome.  
 

RESULTS & DISCUSSION:  
General dentists emphasized factors associated 
with clinical symptoms and under-evaluated 
factors related to the microbial situation in the 
root canal compared to specialists. This is 
similar to findings in Denmark [3]. A CE course 
had little or no effect on changing dentists' 
knowledge or attitudes. 
It is important for patients to receive the optimal 
treatment at all times that dentists acquire new 
knowledge and are updated on current dental 
care guidelines. 
We should think carefully about how we best 
utilize resources through basic education and 
further CE-training.  
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Fig. 1: [Preoperative factors] 

 

 
Fig. 2: [Per- and postoperative factors] 

 
CONCLUSIONS:  
CE-courses takes place continuously without 
the effect being subject to systematic 
documentary work. In this study we found it 
had little or no effect on changing dentists' 
knowledge or attitudes. We should think 
carefully about how to best utilize resources 
through basic education and further CE-
training.  
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Like other malignancies patients treated for 
medulloblastoma (MB) and supratentorial 
primitive 
neuroectodermal tumor (CNS-PNET) 
during childhood or adolescence undergo 
comprehensive treatment. Our preliminary 
results indicate that long-term survivors 
(LTSs) may experience several oral late 
effects after treatment. Including taste 
disturbances, trismus and dental 
developmental disturbances.  
 

BACKGROUND:   
Each year about 5/100 000 children (< 19 
years) are diagnosed with brain tumors in 
Norway. Out of these 15-20 % is diagnosed 
with MB and 7% CNS-PNET (1,2). The aim 
of this study was to investigate oral late effects 
including taste function in long-term survivors 
after treatment of MB and CNS-PNET during 
childhood or adolescence. Oral late effects and 
taste function in these LTSs have hardly been 
studied. Like other malignancies in the central 
nervous system, these patients undergo 
comprehensive treatment; surgery in 
combination with irradiation, chemotherapy or 
both. This may have impact on taste function, 
dental development and general oral health.  
 

METHODS:  
All LTSs treated between 1974-2013 at Oslo 
University Hospital for MB/CNS-PNET 
before the age of 20 and with more than two 
years follow-up time, were invited to this 
multidisciplinary study. Data were collected 

through an interview regarding oral health 
conducted by a dentist, an oral examination 
including registration of dental developmental 
disturbances and trismus, bitewing and 
panoramic x-ray and taste test using taste-
strips (Burghart, Wedel, Germany). The taste 
test consisted of sixteen strips. Four different 
concentrations of four different tastes: sweet, 
sour, salt and bitter.  
 

RESULTS & DISCUSSION:  
Out of the 65 LTSs, 48 (74%) were included in 
this study. Complete oral examination was 
undertaken in 46 participants. Fourteen (30%) 
of these had trismus (≤35mm). In these 14 
there were nine (64%) treated before or at the 
age of 5 years, and 13 (94%) were treated with 
radiotherapy. Impaired taste perception was 
registered in 16 (39%) out of 41 subjects, of 
which seven had ageusia and nine hypogeusia. 
Dental developmental disturbances were 
registered in 13 of the 17 participants treated 
before or at the age of 5 years; microdontia 
was registered in 6, hypodontia in 10 and 
hypoplasia in 4. 
 

CONCLUSIONS:  
The preliminary results indicate that LTSs 
after treatment of MB/CNS-PNET may 
experience several oral side effects that may 
impact their oral health negatively. Including 
trismus, dental developmental disturbances 
and reduced taste function.  
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In this study we are characterizing the c-
di-GMP signaling network of Treponema 
denticola to understand its role in 
pathogenesis of periodontal diseases. 
The experiments focus on the role and 
function of the c-di-GMP regulatory 
proteins in biofilm formation, motility 
and virulence of T. denticola. 
 
BACKGROUND: This project focuses on 
important clinical challenges in the field of 
dentistry, namely periodontal diseases and 
endodontic infections1. Periodontal diseases 
lead to the destruction of the periodontal 
tissues, while endodontic infections concern the 
root canal system. The motile spirochete 
Treponema denticola has been proposed as a 
key oral pathogen in both clinical conditions. In 
many bacteria, the second messenger cyclic-di-
guanosine monophosphate (c-di-GMP) 
regulates biofilm formation, motility and 
virulence in response to environmental signals. 
High intracellular c-di-GMP concentration is 
associated with biofilm formation and chronic 
disease development, while low levels promote 
motility and acute virulence. In an earlier study, 
the inactivation of a c-di-GMP effector protein 
(TDE0214) indicated that c-di-GMP is 
involved in the regulation of these phenotypes 
in T. denticola. This project will characterize 
the different predicted components of c-di-
GMP signaling pathway in more detail. 
 
METHODS: This project includes in vivo-, in 
vitro-testing and biochemical characterization 
of proteins involved in c-di-GMP signaling in 
T. denticola. The role and function of the 
components of the c-di-GMP signaling network 
will be determined and their involvement in 
biofilm formation and motility of T. denticola 
will be studied. The in vitro approach includes  

 
 
overexpression of proteins of interest from a 
plasmid in a heterologous host (Escherichia 
coli) and determination of their function 
through enzyme kinetics and c-di-GMP binding 
assays. A specific strain of Salmonella enterica 
serovar Typhimurium is used to determine the 
in vivo function of the proteins and their effect 
on the well-characterized c-di-GMP regulated 
phenotypes (rdar morphotype and flagella 
mediated motility). 
 
RESULTS & DISCUSSION: In silico 
analysis identified twelve genes encoding 
proteins predicted to be involved in c-di-GMP 
signaling in T. denticola. These genes have 
been cloned into expression vectors. The 
expression and purification of the proteins have 
been started. Preliminary results from biofilm-
assays done in S. enterica serovar 
Typhimurium UMR1 show that some, but 
unexpectedly few of the overexpressed proteins 
affect biofilm formation. This might indicate 
that different genes are regulated by 
environmental conditions, such as oxygen 
tension specific for the natural environment of 
T. denticola. 
 
CONCLUSIONS: T. denticola encodes 
functional proteins involved in c-di-GMP 
signaling, however further experiments are 
required to characterize these proteins in more 
detail.  
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Backscatter from titanium caused 
escalated radiation doses of 40% to the 
hMSCs growing on the surface. 
Irradiation did not affect cell density, 
distribution, actin or collagen 
production significantly. All radiation 
doses induced lower secretion of 
cytokines and growth factors 21 days 
post-irradiation, irrespective of growth 
surface.  
 

BACKGROUND:  
Patients with head and neck cancers often 
require dental implants to re-establish oral 
function and aesthetics, but radiotherapy 
targeting the jaws negatively influences the 
osseointegration and survival of dental implants 
(1). In order to improve the oral health-related 
quality of life, it would be favorable to install  
implants during ablative tumor surgery prior to 
radiotherapy (2), but backscatter radiation from 
titanium contribute to some reservations about 
this protocol. The aim of the study was to 
investigate the effects of cobalt 60 ionizing 
radiation and surface backscatter on hMSCs 
cultured on titanium. 
 

METHODS:  
Bone marrow-derived human mesenchymal 
stem cells were seeded on titanium (Ti), 
fluoride-modified titanium (TiF), and tissue 
culture plastic. Cells were exposed to ionizing 
γ-radiation in single doses of 2, 6 or 10 Gy using 
a 60Co source. Density and distribution of cells 
were evaluated using confocal laser-scanning 

microscopy, 21 days post-irradiation. Lactate 
dehydrogenase concentration and the levels of 
total protein and cytokines/chemokines were 
measured in the cell-culture medium on days 1, 
3, 7, 14 and 21 post-irradiation. Unirradiated 
cells were used as control. 
 

RESULTS & DISCUSSION:  
Irradiation had no effect on cell viability, 
collagen or actin expression (Fig 1), but 
induced an initial increase in the secretion of 
IL-6, IL-8, MCP-1 and VEGF, followed by a 
decrease in secretion after 3 or 7 days. 
Irradiation resulted in secretion of a lower 
amount of all analytes examined compared with 
controls on day 21, irrespective of radiation 
dose and growth surface. Although radiation 
may not lead to cell death, damage to DNA can 
cause inhibition of mitosis and lead to 
permanent cell cycle arrest or senescence. 
Hence, the reduced secretion of 
cytokines/chemokines may be a consequence of 
fewer functional cells. However notably, 
hMSCs growing on plastic did not seem to be 
significantly more functional post-irradiation 
compared to cells growing on titanium, despite 
the higher radiation dose caused by 
backscattering. 
 

CONCLUSIONS:  
Backscatter radiation from titanium did not 
influence the hMSCs response significantly, 
suggesting a clinical potential for achieving 
successful osseointegration of dental implants 
placed prior to radiotherapy. 
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Fig. 1: Morphology of human mesenchymal stem 
cells (hMSCs), 21 d post-irradiation (0 and 10 Gy), 
on a titanium (Ti) surface (A) and a fluoride-
modified titanium (TiF) surface (B). 
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A new method to predict age in sub-adults by third molar magnetic 

resonance imaging and artificial intelligence  

 

Purpose: The aim of this prospective study was to develop a simple MR protocol that 

provides small iso-voxel images that could be used for segmentation of different tooth tissues 

in third molars. The aim is to provide data for neural networks and training of artificial 

intelligence (AI) to perform fully automated volume measurements to obtain an easily 

accessible, objective and radiation free method to use in predicting the chronological age 

estimate in sub-adults.  

Material and method: In this study 20 healthy young volunteers (mean age 18 year, range 

14-28 years), with at least one third molar present, underwent examination in a 1.5 T MR 

scanner (Siemens Magnetom Avantofit). Two different bilateral surface coils (Head Neck 20 

and Flex Small 4) were used in combination. Several sequences and voxel size were tested. 

Different materials were tested to separate the dental arches. The separators were placed on 

bilaterally between the molars in order to remove air with the same signal as dentin and to 

separate the third molars. Post-processing of the MR images was performed using OsiriX 

DICOM viewer and SliceOmatic (Tomovision).  

Results: A T2W sequence, lasting 5:04 minutes gave the best result for post-processing and 

training of AI. A cotton wool roll filled with 1 ml of water separated and stabilized the bite as 

well as reduced movement artefacts. 

Conclusion: 1.5 T MRI, using two surface coils and a T2W sequence were sufficient for the 

AI method to differentiate pulp, predentin and dentin. 
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Prevalence of osteoarthritis (OA) in the 
temporomandibular joints (TMJ) in the 
aging urban population is largely 
unknown. The objective of this study is 
to determine prevalence of and 
characterize clinical and radiological 
findings of TMJ-OA by means of cone 
beam computed tomography (CBCT) 
and validated diagnostic criteria in 65-
year old Oslo citizens.  
BACKGROUND:  
OA is the most common joint disease(1). Most  
common risk factors include age, gender, prior 
joint injury, obesity, genetic predisposition, 
and mechanical factors(2). Severity of the OA 
related osseous changes increases by age. 
According to the WHO Global Burden of 
Disease study, OA is the 11th highest cause of 
years lived with disability globally(3). 
The prevalence of TMJ-OA in the aging 
population is largely unknown, even though it 
may lead to substantial joint pain, dysfunction, 
dental malocclusion and reduced QoL (4). Due 
to an increasing number of elderly, dental 
health care services will face new challenges 
in the decades to come. 
 
METHODS: Participants are randomly 
recruited from the epidemiological study “Oral 
health of 65-year-old Oslo citizens”. Their 
TMJs are examined with CBCT. Images are 
analyzed using image analysis criteria 
developed for the RDC/TMD (5). Presence of 
either osteophyte, erosion, subchondral cyst 
and/or general sclerosis in the TMJ is crucial 
for the radiological diagnosis of TMJ-OA. 
Selected tools from the DC/TMD (6) are used 
for assessment of TMJ-related symptoms. 
Estimated study sample is 150 participants. 

RESULTS & DISCUSSION:  
Preliminary interpretation includes 53 
participants (26 females, 27 males). CBCT 
images show a wide range of findings in the 
TMJs (Fig.1). Twenty-three (43%) were 
diagnosed with TMJ-OA. Thirty (28%) of the 
total series of 106 joints were found to have 
OA. Most frequent bone changes in OA joints 
were of low-grade and occurred in the condyle: 
osteophyte (80%), flattening (77%), and 
subcortical sclerosis (53%). There were no 
significant difference in self-reported 
symptoms related to CBCT-based TMJ-
diagnosis.  
 

 
Fig. 1: Oblique sagittal CBCT views of 
selected TMJs of the participants 

 
CONCLUSION: 
Preliminary results show that mild TMJ-OA is 
common in 65-year-olds in Oslo. Self-reporting 
indicate low burden of TMJ related symptoms 
in this population.  
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• Primary oral keratinocytes express 
the receptors for Resolvin D1 n-3DPA.  

• RvD1 n-3DPA induces the transcription 
of antimicrobial proteins in the oral 
epithelium 

 
BACKGROUND: Resolution of 
inflammation is an active process orchestrated 
by specialized proresolving mediators (SPMs)1. 
Resolvin D1 n-3DPA (RvD1 n-3DPA)  is an SPM 
originating from the enzymatic conversion of 
endogenous ɷ-3 docosapentaenoic (DPA) acid, 
which reduces neutrophil chemotaxis/adhesion 
and enhances macrophage phagocytosis2. 
RvD1 n-3DPA exerts its anti-inflammatory 
actions via two specific G-protein-coupled 
transmembrane receptors, namely GPR32 and 
ALX/FPR22. Unresolved inflammation has 
been associated with a multitude of human 
chronic diseases such as periodontitis3. The 
anti-inflammatory effect of SPMs on the oral 
stromal cells has not been studied extensively. 
Apart from a passive physical barrier, primary 
oral keratinocytes (POKs) also act as an active 
member in the innate host defense by 
generating antimicrobial proteins against oral 
microbial pathogens4. The aims of the present 
study were (1) to investigate whether primary 
oral keratinocytes constitutively express the 
receptors of RvD1 n-3DPA and (2) to evaluate the 
antimicrobial effect of RvD1 n-3 DPA, by 
inducing the expression of antimicrobial 
proteins on POKs. 
 

METHODS:  
Gingival biopsies were obtained from 
periodontitis patients and non-periodontitis 
individuals during oral surgeries planned for 
therapeutic purposes. The oral epithelium was 
enzymatically separated from the connective  

Fig. 1A: data presented as -DCt values. Fig. 
1B: values compared to Ctr (n=6). Relative 
expression normalized to house keeping gene. 
Repeated measures ANOVA & Turkey’s 
multiple comparisons test * P<0,05**P<0.001 

tissue after overnight incubation in dispase 
(1.25 mg/ml). For RNA isolation, epithelial 
tissues were homogenized and total RNA (1µg) 
was extracted and transcribed to cDNA. The 
expression of GPR32 and ALX/FPR2, human 
defensins beta-1 and -2 and cathelicidin LL-37 
were assessed by qRT-PCR. 
 

RESULTS & DISCUSSION:  
Both receptors were found to be expressed on 
mRNA level in POKs. GPR32 was significantly 
upregulated in the epithelium of periodontitis 
individuals compared to periodontally healthy 
subjects (P<0,05). Among periodontitis 
patients, GPR32 was more abundantly 
expressed compared to ALX/FPR2 (P<0.001). 
RvD1 n-3DPA induced the expression of DEFB1 
and LL37 in POKs, whereas the addition of Rv 
on cells pre-incubated with TNF-α was able to 
induce the expression of hBD2 and LL-37. 
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CONCLUSIONS:  
POKs express the receptors for RvD1 n-3DPA. 
GPR32 may exhibit an important role in 
inflammation resolution in periodontitis. RvD1 
n-3DPA induces the transcription of antimicrobial 
proteins in the oral epithelium. 
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Fluoride modification of titanium surfaces 

enhance complement activation and 

angiogenesis  

Maria H. Pham1, Håvard J. Haugen1, Janne E. Reseland1 

 
1Department of Biomaterials,  

Institute of Clinical Dentistry, University of Oslo 

Abstract 

Immediately after dental implant insertion, blood will be in direct contact and interact with the 

implant surface. Surface properties of biomaterials is known to activate inflammatory responses 

and complement cascades within seconds. The aim of the present study was to see the ability 

of hydrofluoric acid (HF) modified Ti surfaces (TiF) to activate complement cascades using the 

human buffy coat model.  

The buffy coats were exposed to TiF coins for 30, 120 and 360 min, and untreated coins were 

used as controls. Identification and quantification of factors were done using ELISA and 

multianalyte profiling using Luminex. 

Reduced level of C3 in the buffy coats was observed after exposure to TiF compared to non-

modified surfaces at 30 min. Increased levels of C4, MIP4, CRP and PEDF were observed at 

360 min, on TiF compared to controls. We found no significant differences in biomarkers C3a, 

C5a, Complement Factor H, transport molecules and plasma proteins such as α2M, ApoA1, 

ApoC3, ApoE, Prealbumin, α1AT and SAP in our surfaces in the buffy coat.  

 

We conclude that Ti surface treated with HF activates and enhances biomarkers in complement 

cascade and angiogenesis, when compared to non-modified Ti surface. This could be one of the 

reasons why one see an enhanced clinical performance of fluoride modified Ti dental implants, 

as complement cascade is imperative for regulation of the tissue remodeling and modulation.  
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Effect of vitamin K2 and D in a 3D bone model based on 
osteoblasts 
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The vitamins K2 and D have differential 
effects on the mechanical properties of 
a 3D bone model based on osteoblasts.  
 

BACKGROUND:  
Rotational culture promotes human osteoblasts 
(hOBs) to form 3D multicellular spheroids with 
bone tissue-like structure without any 
scaffolding material1. Cell-based bone models 
enable us to investigate the effect of different 
agents on the mechanical strength of bone2. 
Vitamin D has a known function in bone 
homeostasis. Vitamin K2 is a cofactor of 
gamma-carboxylase, and essential for the 
pathway of gamma-carboxylation of vitamin  
K-dependent proteins like the bone matrix 
protein osteocalcin (OC)3,4. Low dietary intake 
of both vitamin D and K is negatively 
associated with fracture risk5,6.  
In this study, the effect of vitamin K2 alone and 
in combination with vitamin D was tested in a 
rotary culture systems in the 3D bone model. 
Results are compared to effects in a 2D culture 
system. 
 

METHODS:  
Osteoblasts were cultures in 2D and in 3D 
(BioArray Matrix drive BAM v4, CelVivo, 
Blommenslyst, Denmark). Vitamin K2 and 
vitamin D were added alone and in 
combination. Untreated cells were used as 
control. Osteospheres were characterized in 
terms of their mechanical response and the 
mineralized extracellular bone matrix was 
characterized by confocal microscopy. The 
secretion of cytokines and bone factors to the 

medium was analyzed applying multiplex 
immunoassays. 

 
RESULTS & DISCUSSION:   
Mechanical testing revealed that vitamin D 
induced a stiffer and K2 a softer or more flexible 
osteosphere compared to control. Moreover, we 
observed significantly enhanced levels of OC in 
2D and osteopontin in 3D cultures exposed to 
vitamin D alone and in combination with K2.  
 
CONCLUSIONS: In conclusion, the two 
vitamins K2 and D seem to affect bone 
mechanical properties differently. In addition, 
combined vitamin conditions have direct 
positive effects on osteoblast differentiation. 
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Dentist-administered CBT-
treatment (D-CBT)  
-a pilot-study 
Hauge, MS., Storå, B., Willumsen, T.,  

 
A manual for dentist administered cognitive 
behavioral therapy (D-CBT) was developed 
and thereafter utilized in the treatment of 
ten patients in a pilot study. The study was 
done in a private dental practice. Dental 
anxiety as measured by the modified dental 
anxiety scale (MDAS) was reduced in all 
participants. The method could be a very 
useful supplement to existing treatment 
options for dental anxiety patients and 
should consequently be further tested in a 
larger population.  
 
BACKGROUND: Dental anxiety is a risk 
factor for oral health problems. Thusly, 
evidencebased treatment methods developed 
for use in primary care can reduce dental 
anxiety and risk of poor oral health. The aim for 
the first step in establishing a scientifically 
tested treatment method to be delivered in 
primary care by dentists, was to develop and 
pilot-test a 3-5 session manualized 
psychological intervention based on cognitive 
behavioral therapy (D-CBT). 

METHODS:  
The manual for D-CBT was developed in four 
steps: (i) Based on literature reviews and 
clinical experience the 3 main researchers 
developed a first manual draft describing the 
intervention in detail. (ii) The manual was 
evaluated by 2 professors of psychology and by 
an expert group consisting of 3 clinical 
psychologists and 3 dentists with a high level of 
clinical experience. Based on the corresponding 
feedback, the final D-CBT-manual was 
developed. (iii) A pilot-study including 10 
patients suffering from dental anxiety received 
5 manualized D-CBT consultations, each with 
a duration of 60 minutes. Dental anxiety was 
measured before and after the treatment using 
the Modified Dental Anxiety Scale (MDAS), a 
5-point questionnaire with a total score ranging 
from 5-25. (A score of 19 indicating high dental 
anxiety). 

 
RESULTS & DISCUSSION:  
The final D-CBT manual included 4 main 
components:  A. Building a good relationship 
with the patient B. Psychoeducation in anxiety 
symptoms C: Exploration of individual 
symptoms of anxiety D: Exposure to the 
frightening stimuli. MDAS score at baseline 
ranged 15-25, mean 21 (sd. 3.5) after treatment 
the mean MDAS-score was reduced to 14 sd. 
2.8.  (range 10-20).  The mean reduction was 7 
(sd 3.6), range 5-7. All patients reported benefit 
from the treatment. 
 

 
Fig. 1: Dental anxiety measured by MDAS 
before and after treatment 

CONCLUSIONS: The D-CBT-manual used 
by a dentist in a regular dental general practice 
setting show promising results in the treatment 
of dental anxiety and will be tested in a larger 
population. 
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Guided bone regeneration using a titanium dioxide 
scaffold – a pre-clinical study. 
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The aim of this project is to evaluate the 
quantity of bone regeneration following 
treatment with a titanium dioxide scaffold in 
a non-acute lateral augmentation model.  
 

BACKGROUND: 
Alveolar bone resorption has been 
demonstrated in both vertical and horizontal 
dimensions following tooth loss (1). The 
reduced bone volume often poses a challenge 
for implant-retained fixed rehabilitation of 
masticatory function and aesthetics. 
 
To increase the bone volume, various graft 
materials can be used for guided bone 
regeneration (GBR). Allografts or xenografts 
are frequently used as a scaffold to induce new 
bone formation. However, natural bone grafts 
may carry diseases, and there are concerns 
regarding their reproducibility as the bone is 
harvested from different individuals and from 
different parts of that individual. 
 
Synthetic bone graft substitutes overcome these 
challenges, and may be mass-produced with 
tailored macroscopic and microscopic 
properties. A novel titanium dioxide scaffold 
has shown good mechanical properties, and 
supports bone formation and angionesis in 
minipigs (2). 
 

METHODS:  
The hemimandibles of eight beagle dogs were 
randomly allocated to 4 or 12 weeks healing 
time. Three defect sites were created on the 
buccal side of the mandibles eight weeks prior 
to the GBR procedures. Three groups of 
regenerative materials were evaluated:  
 
 
 

 
- Test group: Titanium dioxide scaffold block 
- Positive control: BioOss  
- Negative control: No graft material.  
All three sites were covered with a collagen 
membrane (BioGide) secured with (husker ikke 
navnet). 
 

 
 

PRELIMINARY RESULTS:  
Surgeries have been performed and the 
regeneration sites have healed for the 
designated times.  
Clinical evaluation shows exposure of the 
scaffolds for three of eight sites in the 8 weeks 
healing group. 
None of the scaffolds in the 12 weeks healing 
group were clinically exposed.  
 

 
Fig. 1: Exposed scaffold 

 
Fig. 2: Normal healing 
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Oral health of 65-year-olds in Oslo 

Diep MT1, Sødal ATT1, Hove LH1, Skudutyte-Rysstad R1 

1 Affiliation 
 
We intend to carry out an epidemiological study to assess the oral health status of in a 
representative sample of 65-year olds in Oslo. The overall preliminary research question is 
“What are the main oral health challenges that face today’s 65-year-olds in Norway 
compared with earlier generations?”. The plan is to follow up participants after 5 and 10 
years in order to document expected longitudinal changes. 
 
BACKGROUND: Data on oral diseases and 
conditions among Norwegian middel-aged 
adults are scarce. “Tromstannen” is an 
epidemiological study which includes all age 
groups from 20 to 79 years. Three articles from 
the project have been published, but more 
articles are expected (1-3). Currently, data on 
oral health among adults in the southern part of 
Norway are lacking. Due to an increasing 
number of elderly maintaining their own teeth, 
dental health care services will face new 
challenges in the decades to come. In order to 
predict the future oral health needs in the aging 
population, it is necessary to have information 
about the extent of oral diseases among the 
elderly. Therefore, we plan to carry out an 
epidemiological study to assess the oral health 
status of in a representative sample of 65-year 
olds in Oslo. The overall preliminary research 
question is “What are the main oral health 
challenges that face today’s 65-year-olds in 
Norway compared with earlier generations?”. 
The plan is to follow up participants after 5 and 
10 years in order to document expected 
longitudinal changes. 
 
 
METHODS: The investigation will comprise 
a clinical and radiographic examination 
including a survey radiograph (OPG), saliva 
sampling, tests on smell and taste identification 
ability, clinical photographs, intraoral scanning 
and a self-administered questionnaire.  
 
 
 
 
 
 

 
Objectives 

• To investigate oral health conditions 
(dental caries, periodontal, endodontic 
conditions and dental occlusion) among 
65-year-old Oslo citizens  

• To investigate prevalence of dry mouth 
and associated factors in this group 

• To describe oral health-related 
behaviour and relate this to variation in 
oral health parameters  

• To explore important oral disease 
determinants in this group using a 
multivariate approach including  

• relevant biological and socio-
behavioural risk indicators  

• To document use of various restorative 
materials, dental implants, as well as 
fixed and removable prosthetic 
appliances 

• To describe patterns of utilisation of 
oral health services, including dental 
attendance patterns, reimbursement of 
dental treatment (HELFO) and dental 
tourism  
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Aims of this study: 
The current project aims to establish 
protocols for differentiation of hNOKs and 
hCEs towards hCECs, and to characterize 
the differentiated cells at microscopic, 
molecular (RT-PCR, IF) and functional 
(Ussing chamber) levels. aims to develop 
engineered corneal endothelial construct 

      
 

Generation of Human Corneal Endothelial like cells 
through differentiation of Oral Keratinocytes 

Nan Jiang 1,2, Aboulghassem Shahdadfar2, Dipak Sapkota1 

1.Department of Oral Biology, Faculty of Dentistry, University of Oslo, Oslo, Norway; 
2.Department of Ophthalmology, Center for Eye Research, Oslo University Hospital and University 

of Oslo, Postbox 4950 Nydalen, 0424 Oslo, Norway 
 

BACKGROUND:  
Corneal diseases can affect any of the corneal 
layers. Corneal blindness is primarily caused 
by infectious, degenerative, dystrophic and 
inflammatory corneal diseases and secondarily 
by ocular surface diseases, surgery and trauma. 
Corneal blindness is the fourth leading cause 
of blindness globally1 and requires often whole 
corneal or lamellar transplantations as 
treatment. Due to the shortage and inadequate 
quality of donor corneal grafts, the research on 
engineered construct consisting of in vitro 
propagated corneal endothelial cells together 
with corneal stroma section as carrier offer an 
alternative to the requirement of lamellar 
corneal endothelial transplantation. 

METHODS:  
Human oral keratinocyte stem cells (hNOKs) 
and corneal epithelial cells (hCEs) will be 
isolated from oral and corneal biopsies. Using 
an in-house developed and commercially 
available induction mediathe hNOKs and 
hCEs will be differentiated to corneal 
endothelial like cells (hCECs). Morphology 
and sub cellular structure of the differentiated 
cells will be examined using light and electron 
microscopy. hCECs specific gene and protein 
expression will be evaluated by qRT-PCR and 
immunofluorescence (IF). Ussing chamber 
will be used to examine the Na+K+ ATPase 
activity.  

RESULTS & DISCUSSION:  
 
Using our in-house modified induction 
medium, hCEs can be differentiated towards 
hCECs, as demonstrated by the over-
expression of hCECs-specific genes such as 
ATP1A1, ATP1A2, GJA1 and VACD3 (Fig. 1).  
Currently, we are working on the 
differentiation protocol using hNOKs.  

 

Fig. 1.  expression of genes associated with 
specific hCECs markers by qRT-PCR. The 
data were analyzed by 2-ΔΔCt method. Gene 
expression level was normalized to GAPDH. 
gene. *p<0.01. 

CONCLUSIONS:  
Results of this preliminary work indicate that 
hCEs can be differentiated to hCECs using in-
house developed medium, and further pave the 
way for the establishment of differentiation 
protocols for hNOKs.  

REFERENCES:  
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ORTHOGNATHIC SURGERY TO CORRECT HIGH-
ANGLE CLASS II MALOCCLUSION; A RETROSPECTIVE 

STUDY ON LONG-TERM STABILITY OF SINGLE AND 
DOUBLE JAW SURGERIES AND PATIENT 

SATISFACTION 
 

     Torgersbråten N1, Espeland L1, Stenvik A1 

1 University of Oslo 
 
Combined orthodontic and surgical 
treatment of high-angle Class II 
malocclusion provides a significant 
improvement of the anterior occlusion 
in most patients. However, there are 
patients in whom considerable post-
treatment changes occur. While taking 
into account the limitations of 
retrospective studies, and the varying 
initial morphology, it seems that both 
short- and long-term stability are likely 
to be greater after Le Fort I surgery 
compared to procedures with a bilateral 
sagittal split osteotomy (BSSO).   
 
BACKGROUND:  
Orthognathic surgery is provided when an 
acceptable and stable result cannot be achieved 
by conventional orthodontic treatment alone1. 
High-angle Class II can be difficult to treat to a 
stable result due to complex etiology and 
growth pattern. Surgical treatment options are 
Le Fort I or BSSO or a combination of both, 
depending on the patient’s initial morphology2-

4. There are very few studies on specifically 
high-angle Class II morphology, most are on 
either Class II or open bite treatment.  
The aim is to compare treatment outcomes of 
different surgical approaches, and to assess 
patient satisfaction with the treatment.    

METHODS:  
This is a retrospective study, using patient files 
and tracings of cephalometric radiographs of 93 
consecutively treated high-angle Class II 
patients, operated at Oslo University Hospital – 
Ullevål, between 1994 and 2014.  
 

RESULTS & DISCUSSION:  
Paper I: Comparison of Le Fort I (n=30) and 
BSSO (n=27) subsamples. The Le Fort I 
subsample generally remained stable, whereas 
clinically significant relapse of the mandibular 
plane angle (≥ 2 o ) occurred in 80% of the BSSO 
subsample. 74% and 42% had a positive 
overbite 3 years post-surgery.  
Paper II5: Comparison of bimaxillary surgery 
(n=23) and bimaxillary surgery with a 
genioplasty (n=13) in high-angle Class II 
patients. Skeletal relapse (≥ 2 mm) of the 
mandible in 40 per cent of patients. Mandibular 
advancement > 10mm increased the risk for 
relapse.  No increased risk for dental or skeletal 
instability associated with a genioplasty in 
combination with maxillary and mandibular 
surgery in the treatment of high-angle skeletal 
Class II malocclusion.   
Paper III: 17% patient dissatisfaction with the 
overall treatment result. This is a lower patient 
satisfaction rate than usually seen after 
orthognathic surgery in general (90-100% 
satisfied)6. 83% of the sample would re-elect 
treatment, if given the same choice and 
treatment, when asked 3 years post-surgery.   
 
The groups were small due to the limited 
prevalence of high-angle Class II patients and 
the strict inclusion criteria used. Despite the 
inclusion criteria, a range in initial morphology 
is apparent in the sample. The small sample size 
influences the level of scientific power, and this 
should be kept in mind when analyzing the 
results.  
The follow-up period of 3 years is important as 
relapse of high-angle Class II treatments have 
been found to relapse past 1 year.  
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Several surgeons were included in the team and 
may represent bias regarding the surgical 
outcome, however, the involvement of a 
number of surgeons using a set protocol gives 
the findings a more generalized perspective.  
 
Fig. 1: Le Fort I; impaction of the maxilla with 
auto-rotation of the mandible 

 
Fig. 2: BSSO; advancement and rotation of the 
mandible 

 
CONCLUSIONS: 
Patients should be made aware that there is a 
significant risk for relapse associated with 

surgical treatment of high-angle Class II 
malocclusions.  
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Role of fimbriae in adhesion of Escherichia coli to 
nanostructured surfaces 
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Our study’s aim was to investigate whether 
presence of fimbriae has influence on 
attaching to surfaces with different 
topography. 
 

BACKGROUND:  
Oral cavity is populated by more than 700 
prokaryote species. Some of them play no 
significant role in our daily life, but presence 
of the others may lead to gum disease, such as 
periodontitis, or tooth decay, which could 
result in tooth replacement with dental 
implant1. That gives bacteria opportunities to 
colonize new areas (surface of the implant) 
and as a result - infect host’s body2,3. It has 
been shown that Escherichia coli can also be 
found in oral cavity4.  
 

METHODS:  
Testing attachment of three different types of 
Escherichia coli (one without fimbriae, and 
two with different types of fimbriae) to 
surfaces with injection moulded 40 nm circle 
arrays in polycarbonate. Nanopatterned 
gradients were formed. Each surface had 28  
gradients divided in three sections with 
different nanopattern densities. Surfaces have 
been characterized by using scanning electron 
microscopy (SEM) and atomic force 
microscopy (AFM). Bacteria were injected on 
the nanostructured surfaces and flashed under 
constant flow in order to keep attached 
bacteria, which number was later calculated 
using ImageJ. 
 

 

RESULTS & DISCUSSION:  
The nanopatterned gradients were obtained 
with pillars being between 20 and 30 nm in 
height, and around 40 nm in diameter. Based 
on early studies performed on E. coli strain 
with no fimbriae, we observed that the number 
of attached bacteria decreased along the 
decrease of nanopattern density. 
 

CONCLUSIONS: 
In this particular study, we wanted to compare 
three different strains of  E. coli towards their 
ability to attach to nanostructured surfaces. 
Based on results for one tested strain, we could 
conclude that the different distribution of 
nanopattern has influence on bacterial 
adhesion. Strains with fimbriae will yet to be 
studied in the near future. 
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A clinical subpart of the project Born in 
the twilight of antibiotics addresses the 
problem of prevalent antibiotic 
exposure in premature infants and 
further investigates molecular 
properties of antimicrobial resistance. 
Recent discoveries of early and 
prolonged antibiotic exposure 
consequences are challenging current 
clinical practise   of empiric antibiotic 
therapy. 
 
BACKGROUND: Treatment and survival 
of neonates, in particular the premature, 
often rely on access to effective 
antibiotics. However, antibiotic treatment 
in early life induces a lasting impact on the 
infants developing microbiome1 and may 
increase carriage of antibiotic resistance 
genes (ARGs) and multidrug resistant 
organisms2,3. Such disruptions may also 
carry lasting consequence by influencing 
the immune system development. 
Although recent studies indicate a link 
between allergy and asthma with 
disturbances in the respiratory 
microbiome4, there is still limited 
information on antibiotic effects on the 
development of the respiratory 
microbiome and resistome, particularly in 
sets with high antibiotic resistance levels.   

METHODS: We will perform a cohort 
study including approximately 300 
premature infants born in Norway, India 
and Denmark at gestational ages from 28 
to 31 6/7 weeks (Fig1). We will obtain 
nasopharyngeal samples from days 0, 7, 

14, 28, 56 and at 6 months corrected age, 
with additional samples collected at 
initiation and discontinuation of antibiotic 
therapy. We expect that around 50% of 
infants will receive antibiotic therapy. 
Additional clinical metadata will be 
obtained from patients’ journals, as well as 
fecal samples and mother´s milk. After 
human DNA depletion and microbial DNA 
extraction, samples will undergo whole 
genome sequencing. Furthermore, 
functional metagenomics will be 
performed in search of novel ARGs.  

Fig. 1: Born in the twilight of antibiotics 

 
RESULTS & DISCUSSION:  
Our results will contribute to the scarce 
knowledge on nasopharyngeal 
microbiome and resistome development in 
premature infants and the effect of 
antibiotics early in life. We will additionally 
explore differences in ARGs occurring in 
two contrast environments, Scandinavia 
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and India, further increasing knowledge on 
molecular mechanisms of antibiotic 
resistance.  
CONCLUSIONS: We hope our findings 
will increase knowledge and awareness 
on consequences of antibiotic use in 
premature infants. We also hope to 
contribute to greater understanding of 
interactions occurring during microbiome 
and resistome development.  
 

REFERENCES:  
1 Trasande L, et al. International journal of 
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MADE - Molars Affected by Disturbances in Enamel 
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The aims of this project are to 

investigate prevalence of Molar Incisor 

Hypomineralization (MIH) in 8 year old 

children, and explore factors that may 

cause this condition. 

 

BACKGROUND:   

MIH is a common developmental enamel 

disorder involving permanent first molars in 

particular. Incisors and canines may be 

involved. Defects include demarcated white, 

yellow and brown opacities. The more severe 

forms include post-eruptive enamel breakdown 

(PEB) with increased risk of caries and 

hypersensitivity. Studies show a wide range of 

prevalence from 2-40% in different countries 

[1]. A Norwegian study including 16-year-olds 

found a prevalence of 14%. [2] The etiology is 

unclear, with several risk factors that may be 

associated with the condition. Acute or chronic 

childhood illness and medical treatment, such 

as antibiotics, have been suggested as possible 

causes of MIH [3]. 

 

METHODS:   

The study is conducted in collaboration with the 

Public Dental Services in Oslo. All children 

born in 2010 are invited to participate as part of 

the regular dental examinations at 8 years of 

age. Dentists and dental hygienists were 

calibrated to diagnose MIH before data 

collection. Parents answer a questionnaire  

 

 

Fig. 1: Patient with opacities (black arrows) 

and PEB (blue arrows) on front teeth and 

molars. 

concerning health and medication during 

pregnancy and the child’s first years of life, 

their nutrition and oral health habits. The 

children answer how their oral health influences 

quality of life and daily performances (C-

OIDP). Developmental enamel defects, 

according to EAPD criteria for MIH [4], were 

registered at the dental examination. Children 

with MIH will be re-examined and 

photographed clinically to confirm and grade 

the severity of MIH (mild or severe). 

In addition to the clinical study a study will be 

conducted on ameloblast-like cells (LS8 cells) 

cultivated from a mouse model. The cells will 

be exposed to different types and combinations 

of antibiotics commonly prescribed to infants 

and children. In the cell culture, the effect of 

treatment on cell proliferation, viability and 

production of enamel proteins or mRNA will be 

studied.  
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RESULTS & DISCUSSION: 

The study is ongoing, there are currently no 

results to present. Upon completion the project 

will give new and increased knowledge on 

prevalence and etiological aspects, such as the 

effect of antibiotics on ameloblast function 

during enamel formation.  
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 Objectives  

To investigate the bacteriostatic properties of frequently used filling materials in implant-

abutment- screw-channel (IASC). Secondary objective of this study was to evaluate the 

bacteriostatic effect of chitosan and to further analyze its chemical and mechanical properties 

as a new filling material for IASC in future studies.  

Material and method 

Microbial suspension was made dissolving probiotic capsules (Microbiotics, Udoś Choice, 

Rathnew, Ireland) in hydroionised water. The capsules contained strains of Lactobacillus 

casei, Lactobacillus rhamnosus, Lactobacillus acidophilus, Lactobacillus plantarum, 

Streptococcus thermophilus, Bifidobacterium bifidum and Bifidobacterium breve. 

Suspensions (1ml) were spread on blood-agar-plates (BAP), (Sigma-Aldrich Norway AS, 

Oslo, Norway). In study one, samples of sterile cotton pellet, prefabricated silver zeolite 

containing polymerplug (Silverplug, Documedica S.A., Lugano, Switzerland), cured 

temporary cement containing triclosan (Temp-Bond Clear with Triclosan, KerrHawe SA, 

Bioggio, Switzerland), a-siliconebased impression material (Smoothstar, CLAN Dental, 

Maarheze, Netherlands) and water-blocking tape consisting of polytetrafluoroethylene and 

chitosan-filaments derived from a rotary brush (Labrida Bioclean, Labrida AS, Oslo, 

Norway) were placed on bacteria-coated BAPs (Figure 1a). Four identical plates were 

included in each test group. Three plates with no samples served as negative control. As 

positive control three different concentrations of Chlorhexidine; 0,02%, 0,2 % and 2,0 % were 

included (Figure 1b). The positive controls were repeated three times for every concentration. 

All plates were incubated aerobically in 37 (Termaks AS, Bergen, Norway) and evaluated 

and photographed after 24, 48 and 72 hours. 

In study two, samples from same sealants were stored in 0.5ml hydroionised water and 

incubated 120 hours. The solutions were immersed in filter paper (Whatman, Maidstone, 

UK) placed on eight bacteria-covered BAPs (Figure 1c) and same incubation procedure as 

first study was repeated. In addition filter paper immersed in 2.0% Chlorhexidine was placed 

on same BAPs as positive control. Two separate BAPs with no test samples were included as 

negative control.  

Descriptive statistics were performed with SPSS v.25.0 software (SPSS Inc., Chicago, 

IL, USA).   

Results 

In both studies no test samples showed bacteria-free zone around filling materials (Table 

1&2). The same was true for chitosan-containing filaments. All positive controls clearly 

showed bacteriostatic effect.  

 

Conclusion 

Within the limitations of this study, none of the included filling materials nor the chitosan-

containing filaments showed bacteriostatic effect.    
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Changes in protein profile in bone marrow extracts and bone 

biopsies before and one year after gastric bypass surgery 
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2 Department of Endocrinology, Morbid Obesity and Preventive Medicine, Oslo University Hospital, 

Norway 
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The long-term skeletal changes after 
bariatric surgery are largely unknown, 
and identifying molecular mechanisms 
related to reduced bone health after 
long-term weight loss may reveal novel 
approaches for reducing the burden of 
these changes. 
 

Our results from bone marrow aspirates 
shows a reduction in the level of leptin 
and vascular endothelial growth factor 
(VEGF), and an enhanced level of 
osteopontin (OPG) and interleukin-1β 
(IL-1β) after the surgery. 

 

BACKGROUND:  

Bariatric surgery results in weight loss and 

improvement of obesity related comorbidities, 

however changes in load, nutrition and 

hormonal status might affect the bone health 

such as fracture risk, changes in bone turnover 

markers, bone mineral density and bone 

strength. Bone heath is generally identified 

using blood samples and/or various x-ray 

techniques.  

 

We aimed at identifying changes in the protein 

profiles in bone biopsies and bone marrow 

aspirates after weight loss due to gastric bypass 

surgical intervention. 

 

METHODS:   

Proteins in bone marrow aspirates and bone 

biopsies from 30 patients before and 1 year after 

gastric bypass surgery (2013/1159/REK Sør-

Øst B) were isolated using Trizol (Thermo 

Fisher Scientific).  Total protein content was 

identified using the BCA Assay (Thermo  

 

Fig. 1: [Average and standard deviation of 

VEGF, PTH, OPN and IL-1β in bone marrow 

aspirates before and after bariatric surgery.] 

 

Scientific). The amounts of specific proteins, 

such as cytokines (HCYP2MAG-62K;  

Millipore Merck) and bone markers 

(HBNMAG-51K) in various samples, were 

determined by the Luminex 200 system where  

acquired fluorescence data were analyzed using 

the 3.1 xPONENT software (Luminex). 

 

RESULTS & DISCUSSION:  
Analysis of the protein content in bone marrow 

aspirates from a smaller group of non-identical  

patients before (n=5) and after (n=4) surgery 

indicate that the level of  VEGF was reduced by 

more than 60% and leptin by 50%, whereas the 

level of OPN and IL-1β were enhanced after 

surgery, by 60% and 20%, respectively.  

 

CONCLUSIONS:   

Our current results shows differences in 

the protein profiles in bone marrow 

aspirates, before gastric bypass surgery 

and one year after the surgery. 
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Primary Sjögren’s Syndrome - Oral and Ocular Aspects 
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1: Institute of Clinical Dentistry, Faculty of Dentistry, University of Oslo, Norway 
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In this study it was determined that 
Sjögren’s patients have both reduced 
saliva and tear secretion as well as 
reduced taste and smell functions. 
Furthermore, the salivary microbiota of 
these patients showed signs of 
dysbiosis. 
 
BACKGROUND:  
Primary Sjögren’s syndrome (pSS) is an 
autoimmune disease characterized by reduced 
lacrimal and salivary secretion, fatigue, and 
muscle and joint pain, negatively impacting 
quality of life (1). The reduction in salivary 
secretion may also disrupt oral microbial 
homeostasis. The aim of the present work was 
to extensively study various oral and ocular 
effects of pSS including effects on the oral 
microbiome.  
 
METHODS:  
Patients with pSS, patients with sicca 
symptoms not compatible with pSS (non-SS), 
and a healthy control group without sicca 
symptoms were included in the study. 
At the Dry Mouth Clinic (Institute of Clinical 
Dentistry), all participants completed an oral 
health-related quality of life questionnaire 
(OHIP-14). Unstimulated whole saliva (UWS) 
and chewing‐stimulated whole saliva (SWS) 
were collected, and olfactory and gustatory 
assessments were carried out. The Shortened 
Xerostomia Inventory (SXI) and the Clinical 
Oral Dryness Score index (CODS) were used 
to assess oral dryness.  
At the Norwegian Dry Eye Clinic participants 
answered the McMonnies Dry Eye (MDEIS) 
and the Ocular Surface Disease Index (OSDI) 
questionnaires. Schirmer I test was used to 
assess ocular surface dryness. Tear osmolality 
measurements using TearLab Osmolarity 
System (TearLab Corp, San Diego, CA), tear 

film break-up time (TFBUT) measurements 
and ocular surface staining were recorded. 
Finally, bacterial DNA analysis by PCR and 
16S rRNA gene sequencing was performed on 
DNA extracted from salivary pellets prepared 
by centrifuging SWS samples from the three 
groups. Analysis of the acquired sequencing 
data was carried out using the human oral 
microbiome database (HOMD). 
 
RESULTS & DISCUSSION:  
Patients had significantly lower UWS and 
SWS secretion rate and higher CODS in the 
order pSS, non-SS, and controls. The OHIP-14 
score was significantly higher in patients with 
pSS than controls. Additionally, patients with 
pSS had significantly lower olfactory and 
gustatory scores than controls. Furthermore, 
pSS and non-SS had significantly more severe 
dry eyes according to OSDI compared to 
healthy controls, and 94% had a pathological 
TFBUT. Pathologically low tear secretion was 
found in the majority of pSS patients, 
compared to only 12% of healthy controls, and 
97% of patients with pSS demonstrated ocular 
surface staining scores at pathological levels. 
Interestingly, in pSS patients, subjective 
dryness of eyes and mouth were positively 
correlated, as was secretion of saliva and tears. 
Finally, the most abundant genera in all 
salivary pellet samples were Prevotella, 
Veillonella, Streptococcus, and Haemophilus. 
At the species level Porphyromonas pasteri 
was mostly found among the healthy controls.  
 
CONCLUSIONS:  
Taste and smell abilities as well as secretion of 
saliva and tears were reduced in pSS patients. 
Higher CODS and OHIP-scores were also 
demonstrated. 
Furthermore, the salivary microbiota of these 
patients showed signs of dysbiosis. In 
conclusion, interdisciplinary subjective and 
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objective evaluation of patients with 
xerostomia and xerophthalmia may have 
implications for patient care. Information on 
the taxonomic profile of salivary microbiota in 
patients with pSS may help in the design of 
salivary diagnostic biomarkers for clinical use, 
and therefore aid in early diagnosis of the 
syndrome. 
 

REFERENCES:  
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sciences. 2005;113(2):101-13. 
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Recall Intervals in Children are Individualized and 
Extended 
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Recall routines in dental care have 
consequence for patients, dental 
personnel and policy-makers. 
Traditionally 6-month recall intervals 
have been advocated by health 
authorities and dental personnel [1]. 
Recently it has been suggested in many 
countries that standardized recall 
intervals are inappropriate and that 
recall intervals should be individualized 
based on risk assessment [2].  
 
BACKGROUND:  
Since the 1990s, intervals between routine 
examinations in the dental services have 
gradually been extended and individualized in 
the Scandinavian countries concurrent with 
improvements in oral health [3]. It has been 
shown that extending length between recall 
intervals to 18-24 months in non-risk children 
has been without noticeable adverse effects on 
dental health [4].  
 The aim of the study was to follow 
attendance patterns longitudinally by exploring 
length between routine dental examinations in 
children at the ages of 5 and 12 years. In 
addition, the aim was to study associations 
between length of recall intervals and caries 
prevalence controlled for gender, parents’ 
national background and education.  
 
METHODS:  
The study included 2960 children in one 
Norwegian county monitored from 5 to 12 
years of age. Data were collected at clinical 
examinations, from dental records and by 
parental questionnaires. Length of recall 
intervals was dichotomized into short (<18 
months) and long (≥18 months). Data were 

analyzed and tested using Chi-square statistics, 
correlation coefficient and multivariate 
regression. The study was ethically approved. 
 
RESULTS & DISCUSSION:  
Recall intervals were individualized and varied 
from 4 to 30 months. The most frequent used 
recall intervals were 12, 18, 20 and 24 months. 
A majority of children at both ages were given 
long recall intervals. Multivariate logistic 
regression showed that the probability of 
having short interval was higher in children 
having caries experience than in caries-free 
children at both 5 years (OR 12.6 CI 9.9-16.0) 
and 12 years (OR 2.7 CI 2.3-3.1). At 5 years of 
age, length of recall intervals was associated 
with parents’ background (OR 1.8 CI 1.4-2.4) 
and parents’ education (OR 1.3 CI 1.0-1.5).  
 
CONCLUSIONS:  
The results showed that routine intervals were 
individualized and extended, indicating that 
more resources were spent on children with the 
highest need of dental care, aiming at reducing 
health inequalities.  
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ABSTRACT  
Oral tongue squamous cell carcinoma 
(OTSCC) is the common type of cancer in oral 
cavity (1) OTSCC is characterized by clinically 
highly aggressive behavior with  higher rates of 
loco-regional recurrences, shorter disease free 
intervals and poor survival (2). Approximately 
63% of OSCC patients die within 5 years of the 
date of disease diagnosis (3). This emphasizes 
the need for identification of appropriate 
prognostic biomarkers which could accurately 
predict the tumor behavior.  Such biomarkers 
might in future aid in earlier diagnosis and 
selection of targeted therapy of OTSCC. 
Therefore the aim of the study is to evaluate 
immunohistochemical expression of multiple 
differentiation related biomarkers namely 
CK10, CK13, Involucrin in OTSCC samples 
and to examine their correlation with 
clinicopathological parameters of prognostic 
significance. 
Immunohistochemistry was run in formalin-
fixed paraffin embedded specimens of OTSCC 
(n=149) in tissue microarrays performed. The 
slides were scanned using Hamamatsu scanner 
and are being currently analyzed using QuPath 
software.   
 
 
 
. 
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 Aim of the study  
The overall aim of the project is to 
investigate the prognostic and 
clinicopathological significance of 
differentiation-related 
biomarkers in  (OTSCC) 



 
 

  Fig 1. Representative immunohistochemical images illustrating staining for CK13 (A) and. 
INV (B) expression in OTSCC biopsy (formalin fixed and paraffin embedded) showing. 
Original magnification ×100 
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How much do orthodontists know about the physical 
and mechanical properties of vacuum formed retainers? 

Tord Hamran, Vaska Vandevska-Radunovic 

 
 

The principal aim of the project is to 
investigate the biocompatibility of the 
thermoplastic materials used for 
vacuum formed retainers in orthodontic 
practices. More specifically, it is of 
interest to find out how familiar the 
orthodontists are with the physical and 
mechanical properties of the materials; 
what is the chemical composition and 
physical properties of the different 
materials used for VFR and finally 
evaluate their biocompatibility in vitro 
and in vivo. 
 

BACKGROUND: 
About one-third of all children in Norway 
receive orthodontic treatment. After the active 
phase of treatment, a retention phase is 
necessary in order to maintain the treatment 
result.  This phase can be regarded as the most 
important part of the orthodontic treatment, as 
it lasts, most often, much longer than the active 
phase (1).  
There are different retention appliances, both 
fixed and removable. All of them are shown to 
be equally effective when it comes to 
preventing relapse (2). A survey in Norway 
reports that the most used retention regimen is 
fixed bonded retainer on the front teeth in both 
jaws, combined with a removable appliance in 
the upper jaw (3). For many decades, the 
Hawley retainer was the most commonly used 
removable appliance. However, with the 
development of different materials and 
technologies, vacuum formed retainers (VFRs) 
are being used more often (4, 5). They are 
equally effective in retaining the treatment 
results as other retention appliances, and the 
patients seem to favor them compared to other 
retainers (6, 7). This makes the VFRs the 
preferred choice of the removable retainers 
among orthodontists. 
 

 
 

 
Fig. 1: Polyethylene VFR 

 
METHODS:  
Study 1. 
Questionnaire among orthodontists to gather 
information about the usage and knowledge 
about material composition and adverse effects. 
Study 2 and 3. 
In vitro evaluation of the biocompatibility of 
the most commonly used VFRs. 
Study 4. 
Clinical study to evaluate the retention ability 
of the three main types of vacuum-formed 
retainers, how well they retain the teeth and 
durability, as well as possible degradation of the 
materials during use. 
 

RESULTS & DISCUSSION:  
Unfortunately, the results are still not ready. 
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CONCLUSIONS: 
And it is to early to conclude. 
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The present study investigated the 
potential interactions between 3 
endodontic sealers and 
chlorhexidine digluconate. 

BACKGROUND:  
The final irrigating solution and obturating 
material should ideally reduce the residual 
bacteria or create an environment that 
renders microbial colonization difficult. 
Chlorhexidine digluconate (CHX) is often 
used as the final irrigant during endodontic 
treatment due to its antimicrobial 
properties. There is limited information 
about any potential interaction between 
CHX remnants after irrigation and 
endodontic sealers. The aim of the present 
study was to evaluate the antimicrobial 
activity and reveal information about the 
chemical composition of three endodontic 
sealers after contact with CHX. 
 
METHODS:  
The characterization of all sealers was 
performed by X-Ray Diffraction analysis 
(XRD) and Fourier-Transform Infrared 
Spectroscopy (FT-IR) when either CHX or 
saline was applied for 1 minute as the last 
irrigant in an ex vivo tooth model and in 
endo-training blocks. The antimicrobial 
activity of AH Plus, BioRoot™ RCS and 
Pulp Canal Sealer (PCS) was investigated 
using a Modified Direct Contact Test for 
planktonic growth of Enterococcus 

faecalis, Streptococcus mutans, 
Staphylococcus epidermidis and 
Staphylococcus aureus in vitro. All sealers 
were either incubated in continuous contact 
with 2% CHX for 24 hours, or after 1 
minute of contact time at 37oC in 100% 
humidity. Sealers not in contact with CHX 
were also prepared and incubated for 24 
hours. 

RESULTS & DISCUSSION:  
XRD analysis showed differences in the 
amounts of the phases and the crystallinity 
of the sealers.  Exposure to CHX and saline 
did not cause changes in the chemical 
compounds of the sealers, but PCS that 
exhibited 2 additional phases namely silver 
aluminium and sodium silver chloride both 
in the tooth model and resin block samples 
when CHX was applied. The chlorhexidine 
irrigation effected the chemistry of the PCS 
using both tooth and resin models as also 
indicated by changes in the 2000-2500 cm-1 

region of FT-IR scans. Furthermore in resin 
model the peak at 2900 cm-1 was obliterated 
and some changes were shown in the region 
of 1500 cm-1. CHX increased the 
antibacterial activity of all sealers 
investigated.  

CONCLUSIONS:  
CHX improved the antibacterial efficacy of 
all endodontic sealers tested, without 
compromising their phases. Irrigants used 
for endodontic treatment may interact with 



endodontic sealers in the root canal and 
affect their physical, mechanical and 
antibacterial properties. The potential 
interaction between endodontic irrigants 
and sealers needs to be further investigated 
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