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Use of implant-supported prostheses
in edentulous mandibles
among prosthodontists in Sweden

ARON ASCHER', GUNNAR E CARLSSON', MATS KRONSTROM?

Abstract

The aim of this study was to investigate the production of mandibular implant-supported
fixed and removable prostheses among prosthodontic specialists in Sweden and to compare the
results with findings in a similar study made in 2001 (17). Questionnaires regarding treatment
with mandibular implant prostheses during 2011 were mailed to all specialists in prosthodon-
tics in Sweden (n =156, according to available data). Of the 156 questionnaires, 129 (83%) were
returned and of those 114 were completed. The reported number of treatments with mandibular
implant-supported prostheses varied much among the specialists. Fixed implant prostheses
were more common than overdentures (means 11and 3, median values 8 and 2, respectively).
However, the range was large for both alternatives. Ten (9 %) of the specialists reported no treat-
ment with fixed implant prostheses while 29 (25 %) had not made any implant overdenture dur-
ing 2011. The most common anchorage system for overdentures in 2011 (as well as in 2001) was
two un-splinted implants with ball attachments or Locator abutments. The most common rea-
sons for choosing overdenture treatment instead of a fixed implant prosthesis in 2011 were the
reduced cost and the patient’s main wish to improve denture retention. A majority of the prosth-
odontists (58 %) reported that patients with implant overdentures were as satisfied as those
with fixed implant-supported prostheses, whereas 40 % claimed they were less satisfied. Two
respondents (2 %) considered that overdenture patients were more satisfied than those with a
fixed prosthesis. It can be concluded that the general attitude among Swedish prosthodontists
towards implant overdentures has not changed much during the 10-year period between the
present and the previous investigation. An overdenture is still a seldom-used option in implant
treatment of patients with edentulous mandibles in Sweden. Instead, a fixed implant-supported
prosthesis continues to be the preferred option,
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Decision making, dental implants, implant overdentures, treatment cost, treatment demand
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Anvandning bland protetiker i Sverige av
implantatstodda proteser vid behandling
av patienter med tandlos underkake

ARON ASCHER, GUNNAR E CARLSSON, MATS KRONSTROM

Sammanfattning

Syftet med foreliggande studie var att utreda anvandningen av fast protetik och
tackproteser pa implantat i tandlosa underkakar bland specialister i Sverige och jam-
fora resultaten med en liknande studie som gjordes 2001 (17). Frageformular angaende
behandling med implantatproteser i tandl6sa underkakar under 2011 sandes till alla
specialister i protetik i Sverige (n = 156, enligt tillgangliga uppgifter). Av de utsanda
enkaterna atersandes 129 (83 %) av vilka 114 var fullstandigt ifyllda av protetiker som varit
verksamma under 2011.

Fasta broar pa implantat var vanligare an tackproteser (i medeltal 11 respektive 3,
medianvardena 8 respektive 2), men variationen var stor. Tio (9 %) protetiker rapporte-
rade ingen behandling med fasta implantatbroar pa tandldsa underkakar, medan 29 (25
%) inte hade gjort ndgra tackproteser under 2011. Det vanligaste forankringssystemet
for tackproteser under 2011 (liksom under 2001), var tva separata implantat med kulat-
tachment eller locators. De vanligaste orsakerna till valet av behandling med tackprotes
under 2011, saval som under 2001, var lagre kostnader och patientens dnskan att forbatt-
ra protesretentionen. | enkaten gallande 2011 svarade 58 % av protetikerna att patienter
med tackproteser var lika ndjda som de med fasta implantatstodda proteser, medan 40
% menade att de var mindre nojda. Tva protetiker (2 %) ansag att patienter med tackpro-
teser var mer ndjda an de med fast protes.

Man kan dra slutsatsen att den allmanna attityden bland svenska protetiker be-
traffande typ avimplantatprotetik i underkaken inte har férandrats mycket under
10-arsperioden mellan den nuvarande och den tidigare undersokningen. En tackprotes ar
fortfarande ett relativt ovanligt alternativ i Sverige vid implantatbehandling av patienter
med tandlosa underkakar. En fast implantatstodd brokonstruktion fortsatter att vara det
foredragna alternativet.
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MANDIBULAR IMPLANT-SUPPORTED PROSTHESES

Introduction

Treatment with implant overdentures has been a
very successful option for the edentulous mandible
(14, 24). Originally, a fixed prosthesis on 5-6 im-
plants was presented by Brdnemark and co-workers
as the preferred treatment of choice for the edentu-
lous mandible and during many years, this was the
dominating concept in Sweden (1, 6). However, in
the mid 1980’s treatments with mandibular implant
overdentures were introduced (27). Being less expen-
sive and less complicated but yet equally successful
compared to the fixed implant prostheses, mandib-
ular implant overdentures soon became popular in
many countries (7). Advantages and disadvantages
of fixed implant-supported prostheses and implant
overdentures have been discussed extensively in the
literature, without consensus on which is the best
choice but acknowledging advantages of both op-
tions (4, 5, 11, 12, 14, 15, 24).

Many studies have demonstrated that the out-
come of treatment with mandibular implant over-
dentures is successful both in short- and long-term
perspectives (14, 23, 25).

Initially multiple implants were used to support
and retain mandibular overdentures, but several
studies showed excellent results also when using
fewer implants (23, 25). Today, the most preferred
treatment option seems to be two implants placed in
the interforamina area either splinted with a bar or
provided with separate attachments (24). In order to
further reduce the cost and simplify the treatment,
studies using a single implant supporting/retaining
a mandibular overdenture have shown promising
results. After the pioneering, successful 5-year results
presented already in 1995 (10), several studies have
been published, although only with short- to medi-
um-long follow-ups but showing mainly favourable
results (2, 9, 16, 18, 19, 26).

In 2002, a questionnaire study was initiated in
Sweden to examine the use of and attitude towards
mandibular implant-supported fixed and remova-
ble prostheses among licensed specialists in prostho-
dontics. The study, referring to the situation in 2001,
showed that the vast majority of the prosthodontists
preferred treatment with implant-supported fixed
prostheses and the average number of implant over-
denture treatments was very small (17). At the time
of the study, the Swedish dental insurance system
offered high reimbursement for people above 65
years of age, allowing many individuals to afford a
complete arch fixed implant-supported prosthesis.
However, new insurance regulations have resulted
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in increased treatment costs for the elderly patients
and less reimbursement from the national dental
insurance system. It is not known what impact the
new situation has had on the decision- making for
implant treatments performed by prosthodontists.

The objectives of the present study were to as-
sess production and distribution of removable and
fixed implant supported prostheses for the edentu-
lous mandible among specialists in prosthodontics
working in Sweden in 2011. An additional aim was to
compare the results with the findings in the study 10
years earlier (17).

Material and Methods

During the autumn 2012, questionnaires with ques-
tions related to the use of implant-supported pros-
theses in patients with edentulous mandibles were
sent to all specialists in prosthodontics in Sweden
(n = 156 according to available data). The questions
regarding treatment referred to year 2011. Those who
had not responded within 5 weeks were sent a new
questionnaire. Those who had still not responded
within an additional 5-week period were sent a third
and final questionnaire. The questionnaire ques-
tions were the same as those used in a similar study
referring to implant treatment performed in 2001
(17).

Questionnaires were returned by 129 (83 %) spe-
cialists. Of the returned questionnaires 12 came from
individuals who had not been clinically active dur-
ing 2011 (retired, on sick-leave, maternity/paternity
leave, other reasons). Three of the returned docu-
ments were empty/not filled out at all, which means
that the data are based on 114 questionnaires (79 %),
among which 5 did not contain answers to all ques-
tions.

The following seven questions were included in
the questionnaire (response options within paren-
theses).

1. How many treatments with mandibular implant
overdentures did you perform during 20112

2. How many treatments with fixed implant-sup-
ported mandibular prostheses did you perform dur-
ing 2011¢

3. Among all your implant treated patients what was
the rate of those with an edentulous mandible? Re-
spond in %.

4. How were the retention/attachment systems dis-
tributed among the mandibular implant overden-
tures you performed (a. 2 implants with bar and
clips; b. 2 separate implants + attachment. If so what
attachment?; c. other system. If so which?).
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@ Table 1. Number of implant-supported prostheses performed by 114 prosthodontists in Sweden

during 2011 for patients with edentulous mandible

Question Mean Median Range
Number of implant overdentures 3.4 2 0-100
Number of fixed implant-supported prostheses 11.4 8 0-60
% edentulous mandibles among implant patients 11.8 10 0-100

Tabell 2. Reasons* for choosing implant overdenture instead of a fixed implant-supported prostheses

among prosthodontists in Sweden in 2011

Reason Number of answers % of respondents (n = 96)
Treatment cost 58 60
Patient’s main interest was improved denture retention 48 50
Amount of bone 34 35
Jaw relationship 13 14
Other reason 19 20

* more than one reason could be chosen

5. Which were the main reason(s) for choosing an
overdenture instead of a fixed prosthesis? Mark one
or more alternative (a. costs; b. amount of bone; c.
jaw relation; d. patient was only interested in better
denture retention; e. other reason — describe).

6. Has the demand of overdentures increased in rela-
tion to fixed implant prostheses during the last few
years? (a. yes; b. no; c. do not know)

7. Do you think that, in comparison to patients with
fixed implant-supported prostheses, patients with
mandibular implant overdentures are a. less satis-
fied; b. equally satisfied; c. more satisfied?

Results

The reported number of treatments with man-
dibular implant-supported prostheses varied much
among the specialists (Table 1). The mean number
of overdentures was 3.4 but the median value was
2, and 29 prosthodontists (25 % of those who an-
swered this question) had not performed any such
treatment during 2011.

Fixed prostheses were more common than over-
dentures but the range was large and 10 (9%) report-
ed no such treatment.

The most common anchorage system was two
separate implants with ball attachments or locators,
used by 66 % of those who answered this question
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(n =106). A system splinting two implants with bar-
clip attachment was preferred by 29 % of the spe-
cialists. Five per cent used other solutions of which
two stated that they used 3 implants with bar-clip-
attachment.

Many specialists reported more than one reason
for the choice of the overdenture treatment, and
the most common ones were reduced cost and the
patient’s main wish to improve denture retention
(Table 2). Amount of bone was the most common
anatomical reason, and other reasons for choosing
overdenture treatment included patient age and
health, improving lip support, easier to clean, and
implant failures under a previous fixed prosthesis.

Sixteen per cent of the prosthodontists reported
that the demand for implant overdenture had in-
creased during the last few years, while 29 % report-
ed a decrease in demand and 56 % responded, “don’t
know”.

Fifty-eight per cent of the respondents thought
that patients with implant overdentures were as sat-
isfied as those with fixed implant-supported pros-
theses, whereas 40 % claimed they were less satisfied.
Two respondents (2 %) considered that overdenture
patients were more satisfied than those with a fixed
prosthesis.
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Discussion

The general attitude among Swedish prosthodon-
tists towards implant overdentures has not changed
much during the 10-year period between the pre-
sent and the previous investigation (17). An implant
overdenture is still a seldom-used option in treat-
ment of patients with edentulous mandibles and
a fixed implant-supported prosthesis continues to
be the preferred option. This is in contrast to the
fact that implant overdentures is a common treat-
ment option in other countries (7, 14, 24). It could
be verified that the single specialist who reported
the performance of > 100 overdentures had worked
part of the year in another country, where implant
overdentures was a common treatment option. One
factor of possible influence on the predominance in
Sweden of fixed implant-supported prostheses in
treatment of the edentulous mandible may be that
the National Guidelines for Adult Dental Care (the
Swedish Board of Health and Welfare, 20115 20) rec-
ommends the fixed before the removable implant
prosthesis. The conventional complete denture re-
ceives the lowest recommendation in the mandible,
whereas in the maxilla it has the same level of prior-
ity as the two implant options.

In 2001, one fifth of the patients treated with im-
plants in prosthodontic clinics comprised edentu-
lous mandibles; according to the present results this
ratio was 10 % in 2011, indicating the on-going rapid
improvement of oral health (13, 21). A further evi-
dence of this development is that in the 2011-study
9 (8 %) of the specialists reported that there was no
subject with an edentulous mandible among their
implant patients. Ten years ago all clinics had such
patients.

A recent epidemiological study found that the
prevalence of edentulism among 70-year-old sub-
jects in two counties in the middle of Sweden was
3 % (12). In 1975 the rate of edentulism in 70-year
olds in Sweden was approximately 65 % (21). Dur-
ing the first period of osseointegration in Sweden
rehabilitation of totally edentulous patients was the
predominant implant treatment. As a consequence
of the dramatic decline in edentulism, partially
edentulous individuals make up the major part of
patients receiving implant treatments at present.

It is well known that the initial treatment cost is
higher for a fixed implant prosthesis compared with
an implant overdenture. This is a decisive factor in
decision-making, especially in countries without
dental insurance systems providing economical
support for extensive and costly dental care (7, 22).
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Cost analyses are rare in prosthodontics but one
study documented that the long-term treatment
costs for a mandibular overdenture were lower when
compared with those for a fixed implant-supported
prosthesis (5). According to several recent reports in
Swedish media, an increasing amount of individu-
als complain that they cannot afford more extensive
dental care. It is evident that cost of dental treatment
continues to be an important issue also in Sweden.
The results of the study showed that cost was the
most common reason for choosing overdentures.
This was true also in the earlier study performed 10
years ago (17). The cost for prosthodontic treatment
has of course increased substantially during the last
decade, but the Swedish dental insurance system
covers a considerable part of more expensive treat-
ments. The total treatment cost for a mandibular
2-implant overdenture, using single-step surgery, 2
separate ball attachments and without a high-noble
superstructure is at present ca. SEK 32-35000 (US$
4.900-5.400) of which the patient fee is about SEK
17000 (US$ 2.600). For a fixed implant-supported
prosthesis using one-stage surgery, 4 implants and
non-noble framework (titanium is today most com-
mon; 3) the total cost is ca. SEK 70-72000 (US$
11.000) and with the insurance reduction the patient
fee is approximately SEK 33000 (US$ 5.100).

The tradition with fixed implant prostheses
among Swedish prosthodontists is very strong and
has been ever since Dr. Brdnemark presented his
successful results from studies on osseointegration
(6). However, if the prosthodontists could change
their attitude and perhaps present strict unbiased
information of the pros and cons (including the cost
aspect) of the implant alternatives, the rate of over-
denture treatment might increase also in Sweden.
Such a change in attitude could have economical
advantages both for patients and society, and more
edentulous subjects would be able to benefit from
less expensive implant treatment options.

Furthermore, if a single implant-retained man-
dibular overdenture was added to the options, more
edentulous patients might be able to choose an im-
plant treatment (18). None of the respondents to the
questionnaire mentioned that alternative although
internationally there are several studies with favora-
ble results published over the last few years (2, 9, 10,
16,18, 19, 26). Even if these papers report only short-
to medium-long results, they indicate that the sin-
gle-implant mandibular overdenture can be a viable
alternative for patients with an edentulous mandi-
ble, especially those who are elderly and have limited
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economy. It deserves to be used also in Sweden.

At a symposium on implant overdentures in 2002
it was stated, “it is time to ensure that edentulous
patients worldwide benefit from implant-based
denture therapy” (14, 15). This has been criticized
because the great majority of the millions of eden-
tulous people in the world belong to the poorest sec-
tion of the population, cannot afford implant treat-
ment and must rely on complete dentures (8, 22).
In a rich country like Sweden the statement would
be more realistic but besides economy other factors
such as tradition and prejudice seem to block the
way.

Conclusion

Based on the results of this study, it can be conclud-
ed that decision-making regarding implant treat-
ment of patients with edentulous mandibles has not
changed much among prosthodontists in Sweden
during the last 10 years. Implant overdentures are
rarely used and fixed implant-supported prostheses
are still predominant.
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Oral health-related quality of life
and its relationship to self-reported
oral discomfort and clinical status

SUSANNE EINARSON', ELISABETH WARNBRING GERDIN? & ANDERS HUGOSON'

Abstract

The impact of oral health on quality of life is one aspect when it comes to under-
standing the significance of oral health. The aim of this study was to analyse the self-
reported oral discomfort and clinical status of individuals reporting oral problems never/
very seldom affecting quality of life during the last year and compare them with indivi-
duals who reported oral problems hardly ever/occasionally or often/very often during
the the same period. The study comprised a stratified random sample of 515 individuals
who lived in four parishes in the City of Jonkoping, Sweden, and turned 20, 30, 40, 50, 60,
70 and 8o years of age in 2003. The impact of oral health on quality of life was exami-
ned using the OHIP-14 questionnaire. The individuals were also examined clinically and
radiographically. Of the participants, 21% reported no experience of impaired quality of
life and 20% of the individuals reported that they had experienced impaired quality of
life often or very often during the last year. The highest frequency of oral problems was
found among individuals aged 20 and 8o years. Subjective symptoms, such as grinding/
clenching and headache, were found among 20- and 30-year-olds. Edentulous indivi-
duals and individuals with many missing teeth, individuals with severe periodontal
disease or subjective dry mouth answered that they experienced problems according to
the OHIP-14 often or very often. A number of individuals, young and old, had thus expe-
rienced subjective or clinically verified oral conditions associated with a negative expe-
rience of quality of life. This complementary information will provide a deeper under-
standing of the importance of oral health in the population.

Key words
Epidemiology, OHIP-14, oral health, quality of life
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Oralhalsorelaterad livskvalitet och dess samband med
sjalvrapporterade orala problem och kliniskt status

SUSANNE EINARSON, ELISABETH WARNBERG GERDIN, ANDERS HUGOSON

Sammanfattning

Inverkan av oral hdlsa pa livskvalitet ar en aspekt for att forsta vikten av en god mun-
halsa. Syftet med studien var att analysera sjalvrapporterade orala besvar och kliniskt
status hos individer med inga/sallan rapporterade orala problem som paverkade livskva-
liteten och jamfora dessa med individer som rapporterade orala problem nastan aldrig/
tillfalligt eller ofta/mycket ofta under det senaste dret. Undersékningsmaterialet bestod
av ett slumpmassigt urval pd 515 individer 20 till 8o dr gamla. Inverkan av oral halsa pa
livskvaliteten undersoktes med hjalp av ett OHIP-14 frdgeformular. Personerna under-
soktes aven kliniskt och radiologiskt. Av deltagarna rapporterade 21 % att de inte upplevt
nagon paverkan pa livskvaliteten medan 20% av individerna rapporterade inverkan pa
livskvaliteten ofta eller mycket ofta under det senaste dret. Den hogsta forekomsten av
orala problem aterfanns bland 20- och 8o-aringarna. Subjektiva symtom som tandpress-
ning/gnissling och huvudvark dterfanns bland 20-och 30-aringar. Tandldsa individer

och individer med manga saknade tander, individer med svara parodontala skador eller
subjektivt muntorra svarade att de upplevde problem ofta eller mycket ofta. Ett antal
individer unga som gamla, hade sdledes upplevt subjektiva eller kliniskt verifierade orala
forhallanden associerade med en negativ inverkan pa livskvaliteten. Dessa uppgifter har
stor betydelse for en djupare forstdelse av betydelsen av oral halsa i populationen.
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Introduction

The frequently quoted definition of health given by
the World Health Organisation states that “health
is a state of complete physical, mental and social
wellbeing and not simply freedom from disease and
disability” (26). The statement combines a disease-
oriented and an holistic perspective and implies that
a complete understanding of an individual’s health
calls for an insight into both dimensions (7,12).

It is claimed that this model is valid even within
the oral health sphere (2). During the last few dec-
ades, the impact of oral health on quality of life has
attracted increasing interest as one aspect of under-
standing the significance of oral health. The con-
cepts of oral health have changed and theoretical
models linking biological and psychosocial variables
have been developed (19). A number of measure-
ments enabling these links to be investigated have
been designed and tested with the aim of extending
and deepening our knowledge of the individuals’
perceptions of the impact of oral problems on their
daily life (16,19).

Several studies have investigated the associations
between clinical characteristics and the individual’s
perceptions of the impact they have on quality of
life (8). However, only a few studies have explored
these associations in randomly selected individu-
als in adult populations. Some of these population
studies have demonstrated associations between the
number of teeth and oral health-related quality of
life, measured with different questionnaires, such as
the OHIP-14 (Oral Health Impact Profile) and OIDP
(Oral Impact on Daily Performance) (6,9,18,23,28).
Dabhl et al. (9) also studied the impact of clinical car-
ies on quality of life but found no such associations.

In an earlier paper, oral health-related quality of
life was described in the present adult population,
using the OHIP-14 (11). Using the sum of scores, the
mean value for the entire population was 6.4 (SD =
7.1), which indicates good oral health-related quality
of life (24). However, a number of individuals expe-
rienced oral problems that had an impact on their
quality of life. Among these individuals, the prob-
lems occurred often or very often in two to eight per
cent, depending on the dimension in the OHIP-14.

In addition to data from the OHIP-14, a large
amount of data on self-reported oral discomfort
and clinical status is available for the population in
question. In the present study, these data are used to
acquire more in-depth knowledge of problems af-
fecting quality of life. This knowledge is essential in
order to obtain an insight into and an understand-
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ing of the impact on oral health-related quality of
life in the population. This deeper knowledge can
guide the way dental services could be marketed
and help dental caregivers to provide optimal oral
care. The aim of this study was therefore to describe
and compare the self-reported oral discomfort and
clinical status of i) individuals experiencing no oral
problems or experiencing problems very seldom
(Category 1), with i) individuals with problems
hardly ever or occasionally (Category 2) and/or iii)
individuals reporting oral problems affecting qual-
ity of life often or very often (Category 3) during the
last year.

Material and methods

Sample and procedures

Inhabitants in four parishes (all in the City of
Jonkoping, Sweden), who turned 20, 30, 40, 50, 60,
70 and 80 years of age in 2003, were randomly se-
lected to participate in the study. There were 130
individuals in each group; in all, 910 individuals.
Everyone selected for the study received a personal
invitation by letter to take part in an oral health ex-
amination. They were informed of the purpose of
the investigation and invited to answer a question-
naire, including the OHIP-14. Details relating to the
sampling procedure, the number of non-respond-
ents and reasons for not taking part in the study are
given elsewhere (13).

Throughout the study, the ethical rules for re-
search as described in the Helsinki Declaration
were followed. The study was approved by the
Ethics Committee at the University of Linkoping,
Linkoping, Sweden (reference no. 02-376).

Measures
The impact of oral health on quality of life was ex-
amined using the OHIP-14 questionnaire, in which
the questions are divided into seven dimensions (24)
(Table 1). All the questions in the OHIP-14 question-
naire began in the same way: How often have you,
as a result of your oral cavity, teeth, jaw or prostheses,
during the past year, experienced the following situ-
ations? Each question could be answered using one
of the alternative answers, rated as follows: not appli-
cable to me = non-response, never = o, hardly ever =
1, occasionally = 2, often = 3, very often = 4 points. The
total number of points for the OHIP-14 question-
naire (individual) was obtained by adding up the
points for the individual questions (max. 56 points).
Depending on the answers, the individuals were
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Table 1. The questionaire

© Table 2. Number of participants (men and women) in Categories 1, 2 and 3

The OHIP-14 questionnaire Respondents: Category 1 Category 2 Category 3
Functional limitations

e . . Total 109 (21%) 301 (59%) 105 (20%)
S/t;:;a?on 1: have had difficulty enunciating Men 60 (55%) 151 (50%) 45 (43%)
Quest1:on 2: felt your taste has Women 49 (45%) 150 (50%) 60 (57%)

’ M D 18.2 19.1 7 (20.

deteriorated? ean age (SD) 45 (18.2) 49 (19.1) 47 (20.6)
Physical pain

Question 3: have had pain in your mouth?
Question 4: felt discomfort when eating?
Psychological discomfort

Question 5: felt uncertain?

Question 6: felt tense?

Physical disability

Question 7: your diet has been
unsatisfactory?

Question 8: been forced to interrupt meals?
Psychological disability

Question 9: had difficulty relaxing?
Question 10: felt embarrassed?

Social disability

Question 11: been somewhat irritated with
other people?

Question 12: had difficulty performing your
daily tasks?

Handicap

Question 13: felt that life in general has
been less satisfactory?

Question 14: been totally incapable of
functioning?

classified into three categories: no problems = Cate-
gory 1, at least one question answered with problems
hardly ever or occasionally = Category 2, at least one
question answered with problems often or very of-
ten = Category 3, during the last year (Table 2).

The different questions from the questionnaire
and the clinical variables, used in the present study,
can be found in Tables 3 and 4.

The participants were examined clinically at den-
tal offices by one of five dentists who were calibrated
in terms of the diagnostic criteria below. The radio-
graphic examination in 20-, 30- and 40-year-olds
consisted of a pantomogram and six bite-wing ra-
diographs. For the age group of 50 years and older,
a pantomogram and a full-mouth, intra-oral radio-
graphic examination, including 16 peri-apical and
four bite-wing radiographs, was carried out in den-
tate individuals (13).

The saliva secretion rate was measured after
chewing on a piece of paraffin for five minutes. The
secretion rate was expressed as ml/min. Edentulous-
ness and the number of missing teeth were recorded
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(third molars were excluded). All tooth surfaces
available for clinical or radiographic examination
were examined for dental caries according to Koch
(17). The total number of decayed and filled tooth
surfaces (DFS) was calculated. Oral hygiene was
registered as the presence of visible plaque on four
tooth surfaces per tooth, according to the criteria
formulated by Loe (1967) for Plaque Indices (PLI)
2 and 3 (21). The presence of gingival inflammation
was registered for four gingival units per tooth, ac-
cording to the criteria formulated by Loe (1967) for
Gingival Indices (GI) 2 and 3 (16). Subjects were clas-
sified according to the severity of their periodontal
disease experience, according to Hugoson & Jordan
(1982) (14). Based on clinical and radiographic find-
ings, the subjects were grouped according to Eich-
ner’s Index (10). The index (classified in three groups
A, B and C) is based on the number of supporting
zones with antagonistic contact in the premolar and
molar regions. Classification C with subgroups re-
fer to individuals with one or two edentoulous jaws.
Individuals with fixed bridges were counted as “den-
tate”, even in the regions of the bridges. The group
classification has thus been based on existing gaps in
the different supporting zones.

Statistical analysis

Individuals who had answered all 14 questions were
compared with individuals who had answered 1-13
questions. No statistically significant difference was
found between the groups. Questions from all in-
dividuals were therefore analysed. The results have
been reported as mean values and frequencies. Dif-
ferences in frequencies were studied using a chi® test.
ANOVA was used when comparing Categories 1, 2
and 3, including a post-hoc test according to Sheffé.
The significance was set at p < 0.05.
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Results

The OHIP-14 questionnaire was answered by 515
individuals. These individuals were also examined
clinically and radiographically. Of these 515, 421 par-
ticipants answered all 14 OHIP-14 questions and 94
answered 1 to 13 questions .

Of the participants, 109 individuals (21%) report-
ed no oral problems (Category 1), 301 (59%) report-
ed occasional oral problems (Category 2) and 105
(20%) reported oral problems having an impact on
daily life often or very often (Category 3). The num-
ber of participants, gender and mean age distribu-
tion are presented for the three categories in Table 2.

In Figure 1, the participants (%) are presented ac-
cording to age and category (Categories 1, 2 and 3).
The highest frequency of individuals with no expe-
rience of impaired quality of life (Category 1) was
found among 30-year-olds (31%). The highest fre-
quencies of individuals with severe experience (Cat-
egory 3) were found among 20- and 8o-year-olds
(28%). Among 8o-year-olds, 12% of the individuals
had had no negative experience of quality of life be-
cause of their mouths.

In Figure 2, the distribution of the different an-
swers to the questions in the OHIP-14 question-
naire from individuals in Category 2 (n=301) are
presented for men and women. The distribution of
the different answers from individuals in Category 3
(n=105) are presented in Figure 3.

Categories 2 and 3 have some results in common.
For both categories, oral problems most frequently
affected the dimension of “Psychological disability”,
especially the ability to relax (question 9) (47%).
Moreover, in both categories, the question I have
been totally incapable of functioning, dimension
Handicap, obtained the lowest frequency of answers
(5-7%).

For individuals in Category 2, oral problems
caused pain (question 3) in the same percentage
(47%) as inability to relax. For individuals in Cat-
egory 3, the dimension of psychological discomfort,
especially feeling uncertain (question s5) and feeling
tense (question 6), obtained the second highest fre-
quency of answers (total 31% and 32%).

In Tables 3 and 4, the individuals in Category 3
are described according to age, self-reported oral
discomfort given as answers in the questionnaire or
according to clinical status. Almost half the respond-
ents in Category 3 (46.2%) were dissatisfied with
their teeth. Around one third experienced grinding/
clenching (36.5%), had subjective dry mouth (30.5%)
and were daily smokers (29.5%). A quarter (25%)
reported having a headache. Grinding/clenching
was more frequently reported by 20- and 30-year-
olds (55% and 60% respectively). The frequency of
individuals experiencing subjective dry mouth was
highest in the 50- to 8o-year age groups (23-62%).
Edentulous individuals and individuals with severe
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Figure 1. Frequency (%) of participants distributed in age groups and Categories 1, 2 and 3.
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Figure 2. Frequency (%) of participants belonging to Category 2 (n=301, 151 men and 150 women)
distributed according to their answers to each question in the OHIP-14 questionnaire.
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Figure 3. Frequency (%) of participants belonging to Category 3 (n=105, 45 men and 60 women)
distributed according to their answers to each question in the OHIP-14 questionnaire.
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Table 3. Differences between Categories 1, 2 and 3 as regards answers to questions from the larger
questionnaire and clinical and radiographic variables examined. Significance level p =< 0.05

Category
Variable 1 2 3 1-2 1-3 2-3 Chi-2
Questions n=109 n=301 n=105
1. Dissatisfied with teeth (%) 5.5 15.9 46.2 p<0.010
2. Hurtwhen chewing (%) 0.9 3.7 23.3 p<0.010
3. Hurtwhen opening mouth (%) 3.7 3.0 13.3 p<0.010
4. Grinding/clenching (%) 16.5 20.5 36.5 p<0.010
5. Subjective dry mouth (%) 6.4 9.7 30.5 p<0.010
6. Daily smoker (%) 13.0 14.3 29.5 p<0.010
7. Itching or burning (%) 0.9 0.3 17.3 p<0.010*
8. Difficult to open mouth (%) 5.6 2.7 13.5 p<0.010
9. Pain on jaw movements (%) 0.9 1.7 8.6 p<0.010*
10. Headache (%) 5.5 9.4 25.0 p<0.010
11. Aphte (%) 2.8 2.3 2.9 ns
12. Herpes simplex (%) 2.8 0.7 1.0 ns
13. Lichen planus (%) 1.8 0.3 1.0 ns
Clinical variables
14. Saliva secretion (mean) 1.6 1.6 1.4 ns ns ns
15. Edent. yes (%) 0.9 3.0 7.6 p<0.010*
16. Part. yes (%) 1.8 4.7 7.6 ns
17. Missing teeth (mean) 1.7 3.3 5.2 0.010 0.010 0.005
18. Eichner’s Index (%) p<0.010*
a. Index A (%) 90.8 81.7 69.9 p<0.010
b. Index B (%) 8.3 15.7 22.3 p<0.020
c. Index C (%) 0.9 2.7 7.8 p<0.020
19. DFS (mean) 30.4 35.1 31.4 ns ns ns
20. GI (mean) 14.5 13.3 16.7 ns ns ns
21. PLI (mean) 19.3 17.4 22.0 ns ns ns
22. Severe periodontal disease (%) 2.1 12.0 20.0 p<0.010

*Due to low expected frequences, Categories 1 and 2 were dichotomised into one category in the chi-2 test

periodontal disease among those who experienced
problems often or very often were found among in-
dividuals who were 60 years and older.

In Table 3 Categories 1, 2 and 3 are compared with
reference to self-reported oral discomfort given as
answers in the larger questionnaire or according to
clinical status. Significantly higher frequencies were
found in Category 3 for all data associated with self-
reported discomfort from the oral cavity, used in the
present study, apart from having aphte, herpes sim-
plex and lichen planus.

Statistically significant differences between the
categories were also found for the clinical variables
of edentulousness, missing teeth, classification A, B
and C on the Eichner Index and severe periodontal
disease experience. These symptoms were found at
a higher frequency among subjects in Category 3
when compared with the other categories. Saliva se-
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cretion did not differ between the categories and this
was also the case with dental caries (DFS), gingival
inflammation (GI) and oral hygiene (PLI).

Discussion

This study shows that oral problems have a major
impact on the psychological dimensions of oral
health-related quality of life, measured by the OHIP-
14. These results are in agreement with the study of
oral health-related quality of life among adults aged
68-77 years performed in Norway, where psychologi-
cal discomfort and psychological disability were the
most frequently reported problems affecting qual-
ity of life (9). Furthermore, the results strengthen
the theory that a complete understanding of an in-
dividual’s oral health calls for an insight into both
a disease-oriented and an holistic dimension. The
degree of oral health-related quality of life has no
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©Table 4. Number (%) of participants, distributed in age groups 20-80 years, who had experienced impaired
quality of life often or very often in the last year (Category 3) and their symptoms given as answers in the larger

questionnaire and according to the clinical and radiographic examination

Age groups (n/age groups) 20 (22) 30 (15) 40 (13) 50 (18) 60 (11) 70 (13) 80 (13)
Questions

1. Dissatisfied with teeth 6 (27) 10 (33) 8 (61) 8 (44) 4(36) 5 (38) 7 (54)
2. Hurtwhen chewing 2 (10) 4 (26) 7 (54) 4 (22) 1(10) 2 (15) 4(31)
3. Hurt when opening mouth 3(14) 1(7) 3(23) 2 (11) 2 (15) 3(23)
4. Aware of grinding/clenching 12 (55) 9 (60) 5(38) 3(16) 4(36) 3(23) 2 (15)
5. Subjective dry mouth 2 (10) 4 (26) 2 (15) 8 (44) 5 (45) 3(23) 8(62)
6. Daily smoker 9 (41) 2 (13) 5(38) 5(28) 5 (45) 2 (15) 3(23)
7. Itching or burning 2 (10) 3(20) 1(8) 3(16) 2 (18) 3(23) 4 (31)
8. Difficult to open mouth 3(14) 1 (8) 4(22) 2 (15) 4(31)
9. Pain onjaw movements 2 (10) 2(11) 1(10) 1(8) 3(23)
10. Headache 11 (50) 3(20) 2(15) 5 (28) 2(18) 1(8) 2 (15)
11. Aphte 2(10) 1 (5) 1(10)

12. Herpes simplex 1 (5)

13. Lichen planus 1(10)

Clinical variables

14. Saliva secretion

15. Edent. yes % 2(18) 3(23) 3(23)
16. Part. yes % 2 (11) 1(5) 2 (15) 3(23)
17. Missing teeth 1 1 2 3 10 1 13
18 Eichner’s Index

a.Index A 22 (100) 15 (100) 11 (85) 14 (78) 5 (45) 4(31) 1(7)
b.Index B 2 (15) 3 (16) 4(36) 6 (46) 8(62)
c.Index C 1(10) 3(23) 4(31)
19. DFS 8.8 16.3 29.9 42.3 43.7 47.2 47.0
20. GI 11.7 29.1 18.1 18.7 14.4 15.2 10.3
21. PLI 11.6 30.2 28.8 25.1 21.0 18.5 22.9
22. Severe periodontal disease (%) 2 (13) 2 (15) 4(22) 5 (45) 3(23) 5(38)
23. Oral status (%) 1(5) 2 (13) 4 (31) 7 (39) 6 (55) 5(38) 8 (62)

association with clinical data such as dental caries,
gingival inflammation and oral hygiene.

Most of the edentulous individuals, individuals
with many missing teeth and individuals with severe
periodontal disease answered that they experienced
impaired quality of life often or very often. As regards
missing teeth or periodontal disease, the results of
the present study are in agreement with the results of
epidemiological studies performed in Norway, Great
Britain, Brazil and Sweden, where missing teeth and
periodontal disease were negatively associated with
quality of life (4,5,6,9,25). However, it is interesting
that the same oral situation can be regarded so dif-
ferently, e.g. edentulous individuals were found in
all categories (7,12 and 26), which means that, for
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some people, edentulousness did not influence their
quality of life, whereas it obviously did so for other
people with the same oral status. The same situation
could also apply to people with herpes simplex and/
or aphte, depending on the severity of the disease.

With regard to dental caries and restorations,
gingivitis and plaque, no statistically significant dif-
ferences could be found between categories of in-
dividuals. This is in agreement with other studies
of associations between quality of life and clinical
caries (8).

It is interesting to note that individuals experi-
encing impaired quality of life are found not only
among old people with few teeth but also among
young people. However, the problems have quite
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another dimension in the different age groups. The
high figures among 20-year-olds for headache once a
week are alarming. There is no definite diagnosis for
headaches and there can be several reasons for them.
However, recent reports have shown a relationship
between stress and headache and an increase in oro-
facial pain symptoms that can be seen in the same
connection (25), especially among women. These
symptoms can result in physical pain or psychologi-
cal discomfort of importance for quality of life.

As regards awareness of oral parafunctions such
as grinding/clenching among 20- and 30-year-olds,
the results of the present investigation are in close
agreement with the results presented by Agerberg &
Inkapool (1) and Anastassaki-Kéhler et al. (3). Fur-
thermore, subjects in the oldest age groups were less
frequently aware of bruxism than younger individu-
als, which also concurs with previous publications
(22,29).

Subjective dry mouth was associated with reduced
quality of life, which is not surprising in view of the
complex function of saliva. However, it is interest-
ing to note that no differences were seen between
the three categories in terms of saliva secretion. The
highest figures for subjective dry mouth were found
in the 50- to 8o-year age groups. Subjective dry
mouth was especially associated with oral health-
related quality of life measured as “have had difficul-
ties enunciating words” and “felt that my taste has
deteriorated”. These results are in agreement with
the results of other studies (15,20,27).

Data from epidemiological studies can be used
to illustrate a number of important issues. The re-
sults of the present study have been used to provide
a broad description of the oral status of individu-
als reporting oral problems affecting their quality
of life often or very often. In many respects, statis-
tically significant differences were found compared
with individuals with seldom reported or no oral
problems.

The present study is based on a random sample
of a Swedish population aged 20 to 80 years. The
study population consisted mainly of Swedish-born
individuals; about 10% were immigrants (13). One
important question is whether the study popula-
tion can be regarded as representative of a popula-
tion larger than that studied. The conclusion is that,
when comparing the result of the present study with
those of other similar epidemiological studies per-
formed in Sweden during about the same time in-
terval, no important differences in clinical variables
were found (13). It is therefore reasonable to sup-
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pose that the results of the present study could have
a broader application.

In epidemiological studies where the variables are
presented as mean values, a minority of the popula-
tion with a higher disease prevalence than the rest of
the population will always be present and undetect-
ed. In the present study, many of the results are pre-
sented as frequencies, which will minimise this ef-
fect. However, in some of the questions and the clin-
ical variables, the frequency of numbers is small and
caution about drawing conclusions should therefore
be shown in these cases. It is also important to con-
sider that only associations between studied vari-
ables have been found and they should therefore not
be interpreted as evidence of a causal relationship.
In conclusion, this study indicates that using meas-
urements of the impact of oral health on quality of
life in combination with a clinical examination will
provide valuable complementary information and
a deeper understanding of the importance of oral
health in a population.
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Detectability of normal anatomy
in digital panoramic radiographs

HEeIDI GRosS', MATS NiLsSON?, KRISTINA HELLEN-HALME?

Abstract

The aim of this study was to evaluate the image quality of digital panoramic radiographs
and its correlation with the detectability of normal anatomical structures. The effects of image
enhancement on the detectability were also studied.

A total of 500 panoramic images (DICOM format) obtained with a storage phosphor-based
digital system were evaluated. The image quality and the detectability of selected normal ana-
tomical structures were evaluated in all images. Images with inadequate image quality were
subjected to enhancement after which the detectability of the structures was re-evaluated.

Only 9% of the images were classified as having adequate technical quality. The main sources
of poor image quality were that the patient’s tongue was not held against the palate and incor-
rect positioning of the patient. Not holding the tongue against the palate was found to have
a negative impact on the detectability of maxillary structures. Of the images with horizontal
positioning errors the patient’s head was rotated to the left in 81% (70 images). The most effec-
tive form of enhancement was a combination of increased contrast and decreased brightness.
Images in which the tongue was not held against the palate were partially improved, whereas
images with positioning errors remained unaffected by this enhancement.

In conclusion, most of the panoramic images showed some technical flaws. The marginal
bone level and the maxillary area were the most difficult areas to reproduce. Retakes could be
avoided in some cases by using image enhancement. However, this should not be regarded as an
option to avoid poor image quality.

Key words
Dental digital radiography, image quality enhancement, panoramic radiography
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Normalanatomi i digitala panoramarontgenbilder

HEeIDI GROSS, MATS NiLSSON, KRISTINA HELLEN-HALME

Sammanfattning

| studien utvarderades bildkvaliteten hos digitala panoramarontgenbilder och dess sam-
band med synbarheten av normalanatomiska strukturer i bilderna. Paverkan av subjektiv
bildbehandling med avsikt att forbattra synbarheten av strukturerna undersoktes.

Totalt 500 panoramarontgenbilder (DICOM-format) framtagna med ett digitalt bildplatte-
system utvarderades. Bildkvaliteten och synbarheten av utvalda normalanatomiska strukturer
utvarderades i samtliga bilder. Vid bristande bildkvalitet gjordes en subjektiv bildbehandling
varefter en ny utvardering gjordes.

Enbart 9 % av samtliga bilder var optimala. Felen bland de resterande bilderna dominerades av
att patienten inte holl tungan mot gommen och positioneringsfel. Av alla bilder med horisontell
rotation var 81 % (70 bilder) roterade till vanster. Den mest effektiva kombinationen vid bildbe-
handling i studien visade sig vara 6kad kontrast och minskad ljusstyrka vilket forbattrade bilder
dar tungan inte hade varit mot gommen under bildtagningen. Bilder med positioneringsfel var
dock opaverkade av bildbehandling.

Sammanfattningsvis visade det sig att de flesta panoramabilderna inneholl tekniska fel.
Marginala bennivan och overkaksregionen var svarast att avbilda. Omtag kunde undvikas i vissa
fall genom bildmanipulering. Detta ska dock ej anses vara ett alternativ for att undga bristfal-
liga avbildningsprocedurer och darmed bristfallig bildkvalitet. Det basta sattet att utova battre
panoramabildtagning ar genom att noga folja instruktioner for bildtagning och ha kunskap om
teknikens svagheter vad galler avbildning.
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Introduction

Panoramic radiographic imaging is a helpful tool
in dentistry, giving an overall view of the maxillo-
facial area. However, the technique has some inher-
ent shortcomings associated with the reproduction
of specific structures. As a dentist it is important to
be aware of these shortcomings in order to ensure
good image quality. To obtain the best possible re-
sults, and thus avoid retakes, it is important to follow
the guidelines for imaging carefully. This involves
careful positioning of the patient and correct set-
tings on the imaging unit. It has been reported pre-
viously that panoramic images do not always have
the required quality (8, 13, 18). According to Gijbels
et al. (9) the most common defects are blurring and
overlapping structures. These directly influence the
detectability of diagnostically important structures
and thus the possibility of detecting pathological
changes. In a recent study by Ekstromer ¢» Hjalmars-
son it was concluded that panoramic images showed
many different errors (8). However, this did not
greatly affect the diagnostic usefulness of the image
due to the ability to enhance the image.

Previous studies have mostly been carried out us-
ing analogue film (3, 12, 14-17, 19). Digital techniques
offer many useful functions, not available when us-
ing conventional film, one of which is the possibility
of enhancing and modifying images digitally to im-
prove the perception of the structures in the image.
Digital images can be modified in several different
ways, e.g. enhancement using algorithms on a theo-
retical level, or through subjective image enhance-
ment using manual manipulation. Hellén-Halme et
al. (1) investigated the level of understanding and
use of digital radiography in general dental prac-
tices in Sweden, and found poor quality in both
areas. They concluded that general dental practi-
tioners must undergo further training in digital ra-
diographic techniques in general, and particularly to
avoid the kinds of problems that can occur in prac-
tice (11). Software-based methods of enhancement
make it even more difficult for the staff operating
the imaging systems to understand image process-
ing and its effect on the image and the structures
reproduced.

Few studies have been carried out exclusively on
digital panoramic radiography (31, 5, 8). The aim of
the present study was therefore to evaluate the im-
age quality of digital panoramic radiographs and to
investigate how it affects the detectability of normal
anatomical structures. The effects of image enhance-
ment on the detectability were also studied.
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Material and methods

A total of 500 panoramic images from the year 2005
(DICOM format) (6, 7) were selected from an un-
sorted and anonymized database. Every second im-
age was selected from the database. The images had
been produced at the Faculty of Odontology, Malmo
University (Malmo, Sweden) using a Cranex III pan-
oramic unit (Soredex, Tuusula, Finland) and storage
phosphor plates (Dirr Dental AG, Bietigheim-Biss-
ingen, Germany). The VistaScan Plus scanner (Diirr
Dental AG, Bietigheim-Bissingen, Germany) used
to scan the storage phosphor plates was operated at
5 Ip/mm, according to the manufacturer’s recom-
mendations. The database included images with a
normal (adult) and a smaller (child) field of view
(FOV). The temporomandibular joints (TM]Js) were
intentionally not included in the smaller-FOV im-
ages in order to reduce the irradiation of the patient.
Since the images were anonymized, it was not pos-
sible to determine whether the use of the normal or
smaller FOV was based on age or indication.

Figure 1. An image with a small FOV.

All images were evaluated in a viewing room with
a maximum ambient illuminance of 50 lux (2) on
a Barten-calibrated (4), 18 inch Barco MFGD 1318
(LCD) monitor (Barco N.V.,, Kortrijk, Belgium) us-
ing the same monitor display settings throughout the
evaluation procedure, with an average luminance of
141 cd/m2 (range 138-147 cd/mz2). The images were
displayed with the software Synedra View (Synedra
IT GmbH, Innsbruck, Austria). The observer was
a dental student in their final year of studies, with
some training in panoramic radiography. The first
fifty images were evaluated together with a special-
ist in oral and maxillofacial radiology. The specialist
was consulted when in doubt as to how an image
should be evaluated.

Technical image quality (“first evaluation”)
The images were evaluated using the criteria accept-
able or unacceptable (10)
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Patient setup

Acceptable:

— The patient was correctly placed in the panoramic
unit, so that all structures were imaged, the teeth
proportions were correct, and/or no local sharp-
ness degradation was observed.

— The tongue was held against the hard palate.

— The chin had to be included.

— No patient-related artifacts in the image.

—In the images with a normal FOV, the TMJs had
to be included.

A2
WL

o

Figure 2. An image with a normal FOV, showing an
example of an image with optimal technical quality
according to the criteria used in the study.

As images with a smaller FOV did not include the
TM]Js the demand on imaged TMJs was excluded in
the assessment of these images.

Unacceptable:

— Structures were outside the image. The teeth pro-
portions were incorrect and/or local sharpness
degradation was observed due to the patient being
incorrectly positioned in the imaging unit.

— The tongue was not held against the palate.

— The chin was not included.

— The spinal column was not extended.

— Patient-related artifacts, such as ghost shadows
(due to foreign, radiopaque objects).

— The TM]Js were not imaged in the images with nor-
mal FOV.

Figure 3. An image in which the patient did not hold
his or her tongue against the palate, and with a vertical
positioning error.
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Table 1. Protocol for the evaluation of technical image quality

Parameter

Chinincluded Yes/No
Tongue held against palate ~ Yes/No
Spinal column extended Yes/No

Sagittal position Anterior/centered/posterior

. o Rotated right/centered/rotated
Horizontal position otated right/centered/rotate

left

Vertical position Head downwards/centered/head
upwards

Right TMJ included Yes/No

Left TMJ included Yes/No

Artifacts Yes/No

The evaluation protocol is presented in Table 1.

Sharpness

Acceptable: Generally sharp image.

Unacceptable: The image was blurred due to move-
ment of the patient during exposure

Contrast

Acceptable: Periapical and marginal structures were
visible.

Unacceptable: The image had generally too low or
too high contrast.

Brightness

Acceptable: Periapical and marginal structures were
visible.

Unacceptable: The image was generally too dark or
too bright.

Images in which all the above-mentioned criteria
were rated as acceptable are referred to below as im-
ages with optimal technical quality.

Detectability of anatomical structures (“second evaluation”)

The detectability of specific normal anatomical

structures was assessed qualitatively using a three-

point scale: (1) definitely visible, (2) possibly visible,

and (3) definitely not visible. Each anatomical struc-

ture/region was observed separately. The following

anatomical structures were assessed:

— the inferior and anterior borders of the maxillary
sinus

— the mandibular canal

— the mental foramen

— the marginal bone level

— apical structures

— the inferior border of the nasal cavity

— the mandibular collum.
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When teeth were missing the loss of structures were
accounted for in the evaluation. Images in which all
the above mentioned normal anatomical structures
were rated 1 (definitely visible), are referred to below
as images with optimal detectability.

The four most common causes of poor image
quality identified in the evaluation of the technical
image quality were chosen for further investigation
using image enhancement.

Image enhancement (“third evaluation”)

Images in which anatomical structures were rated
as 2 or 3 were subjected to a third evaluation. The
images were digitally enhanced by varying the con-
trast and/or brightness in an attempt to improve the
detectability of the anatomical structures. The struc-
tures were assessed in the same way as in the second
evaluation.

Results

A normal FOV was found in 226 images, and the
smaller FOV in 274 images. Optimal image quality
was only found in 47 of the 500 images (9%): 27 of
those with a normal FOV (12%) and 20 of those with
the smaller FOV (7%). At least one of the quality cri-
teria was not fulfilled in 455 of the images (91%).

Technical image quality (“first evaluation”)

The most common problems were: 1) the chin was
not imaged, 2) the tongue was not held against the
palate, 3) horizontal rotation of the head to the
left, 4) vertical misplacement, with the head tilting
downwards, and 5) low brightness. These findings
are summarized in Table 2.

Detectability of anatomical structures (“second
evaluation”)

Optimal detectability of anatomical structures was
found in 34 of the smaller-FOV images (12%) and
in 38 of the normal FOV images (17%). Among the
smaller-FOV images with optimal detectability, 3/34
were also assessed as having optimal image qual-
ity, while at least one imaging quality criterion was
rated as unacceptable in the remaining 31. When the
requirement of an imaged chin was excluded, 14 of
these images had an optimal imaging quality. Among
the normal FOV images with optimal detectability,
8/38 were assessed as having optimal image quality,
while in the remaining 30 at least one image qual-
ity criterion was rated as unacceptable. Table 3 sum-
marizes the results regarding the detectability of the
normal anatomical structures studied.
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Table 2. Causes of poorimage quality in 500 digital
panoramic radiographicimages

Cause Number Fraction
Chin notinimage 287 57%
Tongue not held against palate 277 55%
Left TMJ notin image 44 9%
Right TMJ notin image 27 5%
Spinal column not extended 2 0%
Artifacts 5 1%
Horizontal positioning error, rotation left 70 14%
Vertical positioning error, head tilted 49 10%
downwards

Vertical positioning error, head tilted a 8%
upwards

Sagittal positioning error, posterior 28 6%
I-!onzontaL positioning error, rotation 17 3%
right

Sagittal positioning error, anterior 13 3%
Low brightness 67 13%
High brightness 33 7%
Low contrast 20 4%
High contrast 1 0%
General sharpness degradation 0 0%

The three main causes of poor image quality se-
lected for further investigation were: the tongue not
being held against the palate, horizontal rotation to
the left, vertical misplacement with the head tilting
downwards, and the chin not being imaged.

In 55% of the images (277) the patient’s tongue
was not held against the palate during exposure,
while the maxillary marginal bone was definitely
visible in 163/277, i.e. in 59%. In images where the
tongue was held against the palate (223), the maxil-
lary marginal bone was definitely visible in 178 im-
ages, i.e. 80%. The maxillary apices were definitely
visible in 57% (right), 38% (front) and 54% (left) of
the images in which the tongue was not held against
the palate, compared to 75% (right), 52% (front) and
70% (left) of the images when the tongue was held
against the palate.

In 14% of the images (70/500), the patient was
placed asymmetrically, slightly rotated to the left in
the panoramic unit, while rotation to the right was
found in 3% (15/500) of the images.

The predominant vertical positioning error, with
the patient’s head tilted downwards, was seen in 10%
of all the images (49/500). In 36 of these 49 images
(74%), the extremity of the chin was not depicted.
In images without this particular vertical position-
ing error, the extremity of the chin was missing in
59% (251/500). In the images with a normal FOV, the
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Table 3. Number of images in which certain normal anatomical
structures were detectable

Anatomical structure Score

1 2 3 0 L

Inferior/anterior border of maxillary
sinus, right

467 29 0 4 -

Inferior/anterior border of maxillary 461 34 1 4 -

sinus, left

Mandibular canal, right 435 56 5 4 -
Mandibular canal, left 442 51 3 4 -
Mental foramen, right 416 41 38 5 -
Mental foramen, left 437 30 33 0 -
Maxillary marginal bone level 341131 27 0 -
Mandibular marginal bone level 289 16 2 0 -
Maxillary apical structures posterior 454 24 0 0 22
to the canines, right

Maxillary apical structures, front 258 224 8 0 10

Maxillary apical structures posterior 447 29 0 0 24

to the canines, left

Mandibular apical structures posterior 327 134 4 0 35

to the canines, right
221 217 29 1 32
305 146 9 0 40

Mandibular apical structures, front

Mandibular apical structures posterior
to the canines, left

421 58 6 15 -

Mandibular collum, right 224 19 3 254 -
Mandibular collum, left 217 21 3 259 -

Inferior border of the nasal cavity

Detectability: 1- definitely visible, 2 - possibly
visible, 3 - definitely not visible.

0 indicates that the structure was outside the
image.

Lindicates regions in the alveolar bone which were

TM]Js were not depicted in 12% of those with this
vertical positioning error (6/49). In the 451 images
without this vertical positioning error, only 3% did
not show the TMJs in images.

Image enhancement (“third evaluation”)

Out of the 500 images assessed, 61% (305) were re-
evaluated using subjective image enhancement.
Eighty-five images did not require image enhance-
ment and 110 had technical flaws that made them
unsuitable for image enhancement (e.g., local sharp-
ness degradation or positioning errors).

The visibility of the maxillary marginal bone level
improved to be definitely visible in additional 54
images (improvement of 21%) The maxillary apical
structures were definitely visible in an additional 74
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images (improvement of 27%) for structures to the
right, 35 images (improvement of 23%) for struc-
tures in the front, and 97 images (improvement
of 35%) for structures to the left. The visibility of
structures such as the mandibular apical structures
was reduced by 59 images (impairment of 27%) for
the structures to the right and by 65 images (impair-
ment of 31%) for the structures to the left.

The most successful combination of parameters
was increased brightness and decreased contrast,
leading to improved detectability in 131 of the 305
images (improvement of 43%). The visibility of the
maxillary marginal bone level improved to definitely
visible in an additional 26 images (improvement of
22%). The maxillary apical structures became defi-
nitely visible in an additional 29 images (improve-
ment of 37%) for the structures in the front and 20
images (improvement of 20%) for the structures to
the left. The visibility of structures such as mandibu-
lar apical structures to the left was reduced by 10 im-
ages (impairment of 8%).

Discussion

Panoramic radiography has many intrinsic sources
of error due to the complex superposition of ana-
tomical structures, but it is still a valuable tool for
dentists. The quality of the image is very dependent
on correct patient alignment. The results of a pre-
vious study (11) revealed that digital techniques are
often not fully understood by the user, resulting in
images of poor quality.

The evaluations presented in this study were
made by a dental student with limited training in
panoramic radiography, but since the purpose of
this study was not to investigate diagnostic accuracy,
limited experience was not considered to be a prob-
lem. The choice of anatomical structures together
with the close contact with a specialist in oral radi-
ology, make the findings of this study reliable. How-
ever, the difficulty in determining whether an image
has a normal FOV or a smaller FOV may cause inac-
curate classification of some images.

Only 9% of the images in this study were found
to be of optimal image quality. The most common
problem was that the patient had not held his or her
tongue up against the palate during exposure. The
effect was that the detectability of anatomical struc-
tures in this area was impaired. This is in agreement
with the findings in previous studies (1, 5, 8). It was
mostly the maxillary bone level that not could be
properly analyzed due to the dark spot from the air
space between the tongue and the palate. Some of
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these images also had the problem with low bright-
ness level which could contribute to inferior im-
age quality. In addition, a vertical positioning error
resulted also in lower detectability of the marginal
bone level caused by overlapping of the crowns in
premolar and molar regions.

Another major source of positioning error was
that many patients were positioned with a minor
rotation of the head to the left. One possible expla-
nation of this could be distraction of the patient, for
example, a window in the screening room. Another,
rather frequent problem was downward tilting of
the head, which meant that the image often did not
include both TMJs in images with a normal FOV.
The above is clear evidence that it is difficult to po-
sition the patient correctly, and that this problem
should be addressed.

The combination of increased brightness and de-
creased contrast was found to be the most effective
form of enhancement and was particular useful for
images where the tongue was not held up against
the palate and/or the image was rated as having low
brightness. However nearly a quarter of the images
in this study showed that some structures had inad-
equate detectability and were not improved by sub-
jective image enhancement. This was not in correla-
tion with a recent study (8) that concluded that the
major part of images with errors could be corrected
by enhancement possibilities. In this study some
images suffered from sharpness degradation, satu-
ration or underexposure, which all led to extensive
loss of information. These defects could be the result
of positioning errors (outside the focal trough) or
incorrect X-ray tube voltage setting in relation to the
size of the patient, deviating anatomy in relation to
the image field, and alternative angulation, position-
ing/location of the teeth

In conclusion, most of the panoramic images
showed some technical flaws. The marginal bone
level and the maxillary area were the most difficult
areas to reproduce. Retakes could be avoided in
some cases by using image enhancement. However,
this should not be regarded as an option to avoid
poor image quality.
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Oral health status of a male Swedish prison
population

C Priwe, P Carlsson

Department of Cariology, Faculty of Odontolgy,
Malmo University, Malmo, Sweden

Aim:

The aim of this study was to describe the oral health
status, the frequency of risk factors related to oral
health and the self-perceived oral health of a male
Swedish prison population.

Materials and Methods:

The sample consisted of 186 inmates admitted to
Fosie prison in Malmé March 2012 - March 2013.
A further 215 individuals restricted to high security
department or being non-Swedish citizens were ex-
cluded. A clinical oral examination and a face-to-
face interview were carried out in order to collect
information on DMFT, CPI, oral health related risk
factors and self perceived oral health.

Results:

The DMFT for the prison population was similar
to the DMFT of an adult male Swedish population
of the same age. However in the prison population
the DMFT was largely made up with DT and MT
components with the FT component only contrib-
uting to a lesser extent. Gingivitis was common but
periodontal disease was seen only in a quarter of the
sample. Risk factors for oral disease were commonly
found among the inmates with a majority being
smokers and more than half of the group reported
daily drug use. Daily consumption of cariogenic
foodstuffs between meals was reported by a majority
of the inmates. Half the population reported mental
discomfort or illness. A majority of the studied pop-
ulation reported low utilisation of dental services. 73
% were dissatisfied with their dental status with the
most common reason being appearance and missing
teeth. Only 11 % of the inmates had an incarceration
time above 24 months, which is the limit for entitle-
ment to dental treatment (except emergency) dur-
ing sentence execution.

Conclusion:

These results indicate a high prevalence of untreated
oral disease and oral health risk factors in the sam-
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ple. It can be postulated that the incarceration pe-
riod would offer an opportunity to treat ongoing
oral disease and promote oral health. However, the
present regulations are not facilitating this for the
majority of the inmates.

Contact E-mail: christer.priwe@mah.se
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Patient satisfaction 10 years after dental implant
therapy. A questionnaire study

L Adler, E Liedholm, M Silvegren, C Modin, K Buhlin,
L Jansson

Department of Periodontology, Public Dental Service
at Kista and Skanstull, Stockholm County Council,
Sweden

Division of Periodontology, Department of Dental
Medicine, Karolinska Institutet, Huddinge, Sweden

Aim:

The aim of this study was to investigate patient’s
perception of their dental implants 10 years after
therapy.

Materials and Methods:

After identifying 599 patients receiving dental im-
plant treatment between 1999 and 2005 at the Spe-
cialist Clinic of Periodontology and Prosthetic
dentistry at Skanstull, Stockholm County Council,
a questionnaire was send by post to 520 patients,
79 patients had deceased before the study was per-
formed. The questionnaire consisted of 28 state-
ments or questions. In 23 of the questions they got
to grade how much they agreed with a statement by
fixed answers and 5 of the questions were designed
with a modified visual analogue scale (VAS) where
participants were free to mark their answers on a
straight line.

Results:

In total 400 individuals (79%) responded to the
questionnaire. The mean time elapsed since implant
installation was 10.0 years (range 8-14). The mean
of self-reported number of dental implants and
teeth was 2.8 and 19.6 respective. A great majority
experienced a high chewing comfort without any
difference according to comfort between their teeth
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and implants. Ninety-two percent was satisfied or
enough satisfied with the aesthetic of their implant
restorations. Most of the subjects (62%) found that
they manage to clean their teeth, yet nearly half of
the patients (47 %) have noticed bleeding when they
were cleaning their teeth/implants. Thirty-two per-
cent of the individuals had experience of problems
with their implants, one third of them reported
multiple problems with their implants. One of 10
patients with complications stated that it was un-
fortunately not possible to resolve their problems.
The disadvantage that patients remarked on was the
costs of the treatment. Those who have experienced
problems with their implants were also less satisfied
with the treatment.

Conclusion:

Ten years after treatment with dental implants, the
patients experience a high degree of satisfaction in
terms of most aspects. One third of the participants
reported having experienced complications with
their implants. Therefore, it is vital that we as thera-
pists inform the patient that dental implant therapy
is not maintenance free and that complications may
arise.

Contact E-mail: lottie.adler@ftv.sll.se

3
Salivary antimicrobial peptide profile

D Jénsson, M Grant, RT Demmer, S Akerman, J Malm-
strom

Malmo University, Malmo, Sweden

Aim:

Individual antimicrobial peptides (AMPs) affect the
susceptibility of several infectious as well as autoim-
mune diseases, including periodontitis; however the
relative importance of different AMPs is unknown.
Through selective reaction monitoring mass spec-
trometry (SRM-MS) we are able to quantify all sali-
vary AMPs simultaneously. The aim of this study
is to investigate the whole human salivary AMP-
profile. In the current pilot study we investigate the
AMP-profile in periodontally healthy and diseased
subjects.
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Materials and Methods:

1000 subjects representative of the population of
Skane County in Sweden were selected. Out of these,
451 subjects underwent a full-mouth periodontal
examination, including radiographs, and provided
saliva samples. Data are available for 57 subjects and
included in the present pilot study. Whole saliva was
centrifuged. The peptides of the AMP-profile were
quantified using multiplex SRM-MS. 340 amino
acid sequences targeting 117 AMPs were selected for
the assay. ANCOVA analysis in SPSS was used for
comparing means, PolySNAP clustering software for
the unsupervised cluster analysis.

Results:

57 subjects were included in a pilot study out of
which 24 had periodontitis and 33 were periodon-
tally healthy, 35 were smokers and 10 subjects had
diabetes. Out of the 117 AMPs included in the
SRM-MS assay 63 were detected in saliva and 10
were differentially expressed in periodontitis versus
healthy, adjusting for age, sex, diabetes and smok-
ing (p<o.05). Out of the differentially regulated
AMPs in periodontitis the top up-regulated where
S100 proteins A8 and Ag, lactoferrin, alpha defen-
sin 1, myeloperoxidase, eosinophil peroxidase and
cathelicidin. Bactericidal/permeability-increasing-
fold containing family peptide B3 was attenuated
in periodontitis. The AMP data was clustered in an
unsupervised fashion resulting in 4 groups. Peri-
odontally healthy were overrepresented in group 1,
non-smokers in group 2 and periodontally diseased
subjects were overrepresented in group 3.

Conclusion:

Out of the differentially regulated AMPs in peri-
odontitis the top up-regulated where granulocyte
associated, but also peptides associated with auto-
immune dermal diseases. The attenuated peptide is
poorly characterized, but has structural similarities
with peptides that neutralize LPS and exert bacteri-
cidal effects.

Contact E-mail: daniel.jonsson@mah.se
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4
Chemokines in periodontitis
E Kindstedt, EA Bostrom, P Lundberg

Department of Molecular Periodontology, Umea
University, Umea, Sweden

Department of Dental Medicine, Karolinska Institute,
Stockholm, Sweden

Aim:

Periodontitis (PD) is a chronic inflammatory dis-
ease of tooth supporting tissues resulting in tissue
destruction and ultimately loss of teeth. Unfortu-
nately, there are no serologic biomarkers for the di-
agnosis of periodontitis thus disease is detected only
when obvious tissue destruction has occurred. The
aim of this study was to map chemokine levels in se-
rum from PD-subjects and healthy controls. More-
over, to investigate if chemokines are detectable in
gingival tissue and to study chemokine expression
and regulation in gingival fibroblasts.

Materials and Methods:

Serum from 43 PD subjects and 41 periodontally
healthy controls was analyzed for a spectrum of
chemokines using multiplex ELISA. We evaluated
the presence of chemokines and the amount in in-
flamed gingiva from PD subjects using immunohis-
tochemistry stainings and ELISA. Human gingival
fibroblasts were stimulated by the pro-inflammatory
cytokines TNF-a and IL-1B and gene expression was
analysed by qPCR and protein expression using ELI-
SA. Pharmacological inhibitors of NF- kB were used
to study intracellular signaling pathways.

Results:

Multivariate partial least squares (PLS) modeling
identified serum levels of the chemokines monocyte
chemoattractant protein-1 (MCP-1) and eotaxin as
strongly associated with PD along with C-reactive
protein (CRP), years of smoking and age, whereas
the number of remaining teeth and having high edu-
cation were associated with being a referent subject.

Interestingly, we found strong expression of eotaxin
and MCP-1 in gingival fibroblasts and increased
MCP-1 protein levels in inflamed gingival tissue. Pri-
mary human gingival fibroblasts displayed strongly
increased expression of both MCP-1 and eotaxin
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mRNA and protein when challenged with pro-in-
flammatory TNF-a and IL-1B, key mediators of per-
iodontal inflammation. We could also demonstrate
that the up-regulation in chemokine expression was
dependent on the canonical NF-«kB pathway.

Conclusion:

Eotaxin and MCP-1 could serve as potential bio-
markers of periodontitis. Furthermore, targeting
their expression in gingival fibroblasts could result
in reduced leukocyte infiltration and inflammation
in periodontitis thus, leading to tooth retention.

Contact E-mail: elin.kindstedt@umu.se
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Strontium chloride promotes cell proliferation in a
human osteoblast cell line

A Aidoukovitch®2, D Nebel2, D Svensson? B-O Nilsson?,
A Stavropoulos'

'Department of Periodontology, Faculty of Odonto-
logy, Malmo University, Malmo, Sweden
:Department of Experimental Medical Science, Fa-
culty of Medicine, Lund University, Lund, Sweden

Aim:

Strontium ranelate (SrRan) is the active compo-
nent of drugs currently used for reducing the risk
of fractures in patients suffering from osteoporosis.
Despite extensive use, the underlying mechanisms
of action of Sr** are not fully understood. In the pre-
sent study, we assess the impact of SrCl2 on human
osteoblast activity and proliferation.

Material and methods:

Cultures of the human osteoblast-like cell line MG63
were treated for 72 h in presence of 0.1 mM, 1 mM,
5 mM and 10 mM SrCl or vehicle, used in control
groups. Cells were counted manually using a Biirker
chamber. Total protein content was determined by
colorimetric analysis performed by a microplate
reader using Bio-Rad protein assay. Alkaline phos-
phatase (ALP) activity was determined enzymati-
cally and normalized to total protein content in each
sample. Cell viability was assessed using the MTT
assay.
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Results:

Treatment with s mM SrCl for 72 h enhanced total
MG63 cell protein content by 37% compared to con-
trols (p<o.01). A lower concentration (0.1 mM) of
SrCl, had no effect on total protein. Incubation with
5 mM SrCl, for 72 h increased MG63 cell number
by 38% compared to controls (p<o.001). The SrCl -
induced increase in cell number was associated with
enhanced (+14% compared to controls, p<0.05) cell
viability. Treatment with a higher concentration
(10 mM) of SrCl enhanced cell number similar to
5 mM SrCl, (+54% compared to controls, p<0.05).
Treatment with 0.1 or 5 mM SrCl, for 72 h had no
effect (p>0.05) on MG63 cell ALP activity, while 1
mM SrCl reduced ALP activity as well as total pro-
tein content by about 25% compared to controls

(p<o0.05).

Conclusion:

The current results demonstrate that treatment
with SrCl2 for 72 h, at concentrations higher than 1
mM promotes cell proliferation in human osteo-
blast-like cells, suggesting that Sr24+ may enhance
bone formation through this mechanism.
Keywords: Alkaline Phosphatase, Cell Division/
Drug effects, In vitro, Osteoblasts, Strontium, Stron-
tium Chloride.

E-mail to contact:
alexandraaidoukovitch@hotmail.com
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Influence of saliva, serum, and serum proteins
on adhesion and Arg-gingipain expression of
Porphyromonas gingivalis. An in vitro study on
dentin and titanium discs

C Kindblom’, S Eick?, A Stavropoulos’
'Faculty of Odontology, Department of Periodonto-
logy, Malmo University, Malmo, Sweden

School of Dental Medicine, Department of Periodon-
tology, Laboratory of Oral Microbiology, University of
Bern, Bern, Switzerland

Aim:

Porphyromonas gingivalis, a highly proteolytic bac-
terial species, is well known to play a crucial role
in pathogenesis of periodontal and peri-implant
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diseases. The aim of the study was to evaluate the
adhesion and arginine specific cysteine protease
(Arg-gingipain) activity of P. gingivalis on dentin
and titanium (Ti) covered with saliva, serum, serum
albumin and IgG as major components of gingival
crevicular fluid and peri-implant sulcular fluid.

Materials and Methods:

Dentin and moderately rough Ti (SLA, Institut
Straumann AG, Basel, Switzerland) discs were coat-
ed overnight with: a) 25% human serum, b) saliva,
¢) 5 mg/ml IgG, d) 10 mg/ml human serum albumin
(HSA) and e) 0.9 % NaCl (controls). Thereafter, ei-
ther P. gingivalis ATCC 33277 or P. gingivalis M5-1-2
(clinical isolate), suspended in nutrient broth, was
added for 4 h and 24 h. After an incubation at 37°C
in anaerobic conditions, the number of adhered
bacteria (colony forming units; CFU) were counted
after exposing test specimens to ultrasonication and
spreading on agar plates. Arg-gingipain activity was
evaluated by using a chromogenic substance (BAp-
NA).

At least 6 independent samples (logio CFU) were
compared with ANOVA followed by post-hoc LSD
(various coatings), t-test (dentine, titanium). Spear-
man correlation correlated the CFU counts with
BApNA activity.

Results:

Logio CFU were higher at Ti than on dentine when
coated with saline and HSA after 24 h (ATCC,
p<0.05). CFU counts were significantly higher when
the discs were coated with HSA compared to saliva,
both regarding dentine and Ti (ATCC, p<o0.05).
Logio CFU correlated significantly with Arg-gingi-
pain activity (ATCC, R= 0.558, p=0.001 at dentine,
R=0.556, p=0.001 at Ti; M5-1-2, R=0.398, p=0.046 at
dentine, R=0.499, p=0.008 at T1).

Conclusion:
P. gingivalis, in a serum-rich environment, shows
higher adhesion and proteolytic activity on moder-

ately rough Ti surfaces comparing to dentine.

Contact E-mail: christian.kindblom@mah.se
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Aggressive periodontitis - follow-up of treatment. A
retrospecitve study

C Modin

Department of Periodontology, Public Dental Service
at Kista and Skanstull, Stockholm County Council,
Stockholm, Sweden

Aim:

To investigate if choice of treatment differed between
patients with aggressive periodontitis and chronic
periodontitis at two specialist clinics of Periodontol-
ogy. Another purpose was to study if differences be-
tween the two diseases according to compliance and
treatment outcome could be identified irrespective
of the effects of background factors and risk factors.

Materials and Methods:

This is a retrospective longitudinal study. The vari-
ables were registered from dental records. The popu-
lation consisted of patients referred to two specialist
clinics of periodontology during the period January
2006 to December 2008. A study group was included
consisting of 234 patients with the diagnosis aggres-
sive periodontitis. A control group of 234 patients
with the diagnosis chronic periodontitis was ran-
domly selected.

Results:

Four percent of the referrals were diagnosed with ag-
gressive periodontitis. Flap surgery was significantly
more often performed in patients with chronic peri-
odontitis, while regenerative surgery was a signifi-
cantly more common in cases with aggressive peri-
odontitis. Adjunctive antibiotic treatment was used
for 10% of the patients with aggressive periodontitis
and was significantly more frequently used than in
the control group. The pocket depth reduction was
significantly impaired in smokers and individuals
with aggressive periodontitis. In addition, patients
with aggressive periodontitis and smokers inter-
rupted ongoing periodontal treatment significantly
more often.

Conclusion:

Regenerative surgery and adjunctive antibiotic
treatment were performed significantly more often
in cases with aggressive periodontitis. The treatment
results in patients with the diagnosis aggressive peri-
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odontitis showed impaired healing compared to
those patients with the diagnosis chronic periodon-
titis irrespective of smoking habits and other investi-
gated background variables. In addition, this patient
group interrupted the periodontal treatment signifi-
cantly more often which is a major health problem.

Contact E-mail: carolina.modin@ftv.sll.se
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Direct pulp capping procedures versus root canal
treatment in young permanent teeth with pulp
exposure due to caries. A systematic review

J Brodén, H Heimdal, O Josefsson, H Fransson
Department of Endodontics, Faculty of Odontology,
Malmo University, Malmo, Sweden

Aim:

When the pulp is exposed due to caries, a root ca-
nal treatment has been proposed as the treatment
of choice. This is an invasive, resource intensive and
technically difficult treatment to perform, especially
on young permanent teeth. A pulp capping (direct
pulp capping or a partial pulpectomy) is a simpler
procedure which preserves the vitality of the tooth.
The aim of this study was to evaluate the available
evidence on pulp capping procedures and root canal
treatments performed on young permanent teeth
with vital pulps exposed due to caries by perform-
ing a systematic review of the literature.

Materials and Methods:

Database searches in PubMed, Web of Knowledge,
and the Cochrane Library were performed. Refer-
ence lists of relevant articles were hand searched.
The level of evidence of each publication was rated
as high, moderate or low

Results:

Database searches yielded 1638 publications after
the elimination of duplicates. We identified twelve
relevant original scientific studies according to our
inclusion and exclusion criteria and assigned a level
of evidence to each study. Ten of the included arti-
cles were examining pulp capping procedures and
two were examining root canal therapy. The level of
evidence was rated as low in all studies. We identified
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no article directly comparing pulp capping versus
root canal treatment.

Conclusion:

The level of evidence was insufficient to draw any
conclusions regarding the effectiveness of the two
treatment concepts however the current best evi-
dence presents high success rates for pulp capping
procedures as an alternative to root canal treatment.
There is a need for high quality studies on the treat-
ment of young permanent teeth with pulp exposures
due to caries.

Contact E-mail: josephine.broden@gmail.com
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A preliminary report of the antibacterial effect of
Nd:YAG laser irradiation compared to 1% NaOCI
irrigation in infected root canals

M Granevik Lindstrom’, E Wolf? H Fransson®JO Berg’
'Specialist Clinic Kaniken, Public Dental Health Ser-
vice, Uppsala, Sweden, ?Department of Endodontics,
Faculty of Odontology, Malmo University, Malmo,
Sweden

Aim:

Nd:YAG laser has been proposed to effectively dis-
infect root canals, but this has not been shown in a
randomized controlled trial. The aim of this study
was to evaluate the antibacterial effect of Nd:YAG
laser irradiation compared to irrigation with 1% un-
buffered sodium hypochlorite (NaOCl) solution in
teeth with apical periodontitis.

Materials and Methods:

In this randomized controlled study 34 patients (38
teeth) with apical periodontitis at single rooted,
endodontically untreated teeth participated. All pa-
tients were recruited at the Specialist Clinic in Upp-
sala.

Following isolation with rubber dam a microbio-
logical sample was obtained from the working field.
The pulp chamber was entered and filled with trans-
port medium. The root canal was instrumented to
working length to size K15 and an initial root canal
sample was obtained. After block randomisation the
patients were allocated to laser or control group.
Teeth in the laser group were instrumented with
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rotary or hand files at least 3 sizes larger than the
first apically binding file and rinsed with a saline so-
lution, dried and lased with Nd:YAG laser (Fotona
Fidelis II+, Fotona D. D., Slovenia). Each canal was
treated 4 times with very short pulse (VSP), 15Hz,
1,5W pulling out the fiber 2mm/s where after a root
canal sample was obtained. Teeth in the control
group were equally instrumented but irrigated with
1% unbuffered NaOCl-solution, followed by 15%
EDTA and a final rinse with 1% NaOCI. Following
inactivation of the NaOCI a root canal sample was
obtained. No antibacterial dressing was used and af-
ter 2-4 days a third root canal sample was obtained
in both laser and control group.

The bacterial samples were blinded and immediately
sent for culturing and analysis to the Department
of Microbiology and Immunology, Institute of Od-
ontology at The Sahlgrenska Academy, University of
Gothenburg, Gothenburg.

Results:

Initial infection could be cultured in 18 of 20 in the
laser group and 14 of 18 (p=0.395) in the control
group.

After initial treatment 10 of 20 in the laser group
and 11 of 18 (p=0.532) in the control group yielded
negative bacterial samples. After 2-4 days with no
antibacterial dressing in the root canals, 4 of 20 in
the laser group and 8 of 18 (p=0.164) in the control
group yielded negative bacterial samples.

Conclusion:

Preliminary results suggest that Nd:YAG laser treat-
ment of infected root canals do not give more nega-
tive root canal samples than conventional chemo-
mechanical treatment in combination with NaOCI-
solution.

Contact E-mail:
maria.granevik lindstrom@gmail.com
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Cone Beam Computed Tomography (CBCT) in
Sweden today

A Saar, J Pettersson, H Lund, A Ekestubbe
The Sahlgrenska Akademy, University of Gothenburg,
Goteborg, Sweden

Aim:

To examine the role of CBCT-technology in Swe-
den today, with regards to its distribution, type of
ownership, justification and optimization, and the
opinions among users about the economical prereq-
uisites and the legislations in effect.

Materials and Methods:

A web-based survey, constructed using "Google
Drive" survey function was distributed to 63 Swedish
clinics licensed for CBCT-equipment by The Swed-
ish Radiation Safety Authority. The survey consisted
of 37 questions.

Results:

40 clinics answered; 1 university clinic, 15 owned
by County Councils and 24 privately owned. Since
2010 at least 7 new equipments per year have been
installed. 27 clinics had 3 or less dentists employed.
31 said that they used the competence of the respon-
sible specialist in oral radiology at least every week.
19 used the CBCT-equipment for 100 examinations
or less per year. 29 said that the main indication for
the examinations was for implant treatment. 23 clin-
ics said the legislation in effect was good. All clinics
applied measures in order to optimize the radiation
dose. The opinion of the majority of the clinics was
that the recovery of costs was hard to manage.

Conclusion:

The number of CBCT-equipments have increased
over the last couple of years. Implant treatment was
the most common diagnostic reason for CBCT-ex-
aminations. The legislation in effect is, by large, to
the users” satisfaction. Possibly a mandatory certifi-
cation for CBCT-usage should be implemented. For
now it seems hard to achieve recovery of costs. The
Swedish Social Insurance Agency should consider
revising the guidelines for economical compensa-
tion, in particular regarding the possibility to con-
sult specialists in oral radiology to a larger extent.

Contact E-mail: cbctisverige@gmail.com
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Radiographic evaluation of third mandibular molar
development as an age indicator in a Swedish
population

L Simonsson, L Kullman, K Ndsstrom

Department of Dental Medicine, Division of Orofacial
diagnostics and surgery; Image and functional odon-
tology, Huddinge, Karolinska Institute, Stockholm,
Sweden

Aim:

The purpose of the study was to evaluate the devel-
opment of the third mandibular molar in a sample of
Swedish population and to evaluate its age-predict-
ing performance. This data might have relevance in
the aspect of establishing population-specific stand-
ards in a Swedish population. The National Board
of Health and Welfare in Sweden recently published
new recommendations regarding this (Migrations-
verket, DNR 31156/2011).

Materials and Methods:

A total sample of 1031 panoramic radiographs was
analyzed from radiographs exposed in Karolin-
ska Institute, Department of Image and functional
odontology. The subjects were 12-25 years old. The
mineralization stages of the third mandibular molar
was assessed according to Demirjian’s method. (A
Demirjian, H Goldstein, JM Tanner. A new system of
dental age assessment. Hum Biol. 1973;45(2):211-27).

Results:

Comparisons between the left and the right side of
the third mandibular molars did not show any statis-
tically significant difference. Statistically significant
differences were seen in the mean age between males
and females in a few developmental stages (C, D and
E). The males reached these stages earlier than fe-
males. In our study we found that the minimum age
for the complete mineralization of the wisdom teeth
was 16 in males. The corresponding value for females
seemed to be 17. In general, the individual variation
in dental development was larger for older ages than
in younger children within the same chronological
age. A substantial individual variation was seen. The
results of this study have shown that the standard
deviation (SD) of a developmental stage can be up
to 1.6 years.
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Conclusion:

The third mandibular molar is the most variable
tooth in the dentition, but since third molars are
the only developing tooth in juveniles, they are the
only usable tooth for age estimation around the age
of 18 years. The data described above may provide
preliminary reference values for population-specific
standards. Studies from other countries support this
study.

Contact E-mail: liljana.simonsson@Kki.se

@012

Fracture strength of low translucent and high
translucent monolithic zirconia crowns with
different thicknesses

P Arneryd, A Kindblom, C Larsson
Malmé University, Malmé, Sweden

Aim:

There is a trend toward a growing interest in aes-
thetic and cosmetic dentistry in the general popu-
lation. This has resulted in an increased use of the
more aesthetic all-ceramic materials. Many all-ce-
ramic restorations have excellent clinical longevity
on anterior teeth, and on molars, the oxide ceramic
yttria-stabilized tetragonal xirconia polycrystal (Y-
TZP) may be the most suitable ceramic system due
to its outstanding mechanical properties. A com-
monly reported complication however, is chip-off
fracture within the veneering porcelain. Monolithic
zirconia crowns could be a way to solve this prob-
lem but their low translucency has been a problem.
The aim of this study was to investigate the fracture
strength of fully anatomical monolithic high trans-
lucent Y-TZP crowns with different thicknesses and
to compare them with monolithic low translucent
Y-TZP crowns.

Materials and Methods:

80 standardized crowns were made out of a master
model resembling a first mandibular molar made in
composite material. 40 crowns made of Lava Zirco-
nia by 3M ESPE, a low translucent Y-TZP material,
and 40 high translucent crowns made of Lava Plus
by 3M ESPE were made. In each group ten crowns
of the thicknesses 1.0 mm, 0.7 mm, 0.5 mm and
0.3 mm were made. All crowns underwent thermo-
cycling to simulate aging. They were then cemented
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using Rely-X and thereafter preloaded to simulate
normal wear.

Finally the specimens were placed in a testing jig
and underwent load to fracture in a universal test
machine. All laboratory work was performed by one
dentist and one dental technician. All crowns were
stored in a humid environment between trials to
prevent desiccation.

Results:

No significant difference was found when compar-
ing the materials in each thickness, except for o.smm
where Lava Plus had a higher mean fracture strength
value. A significant difference was seen between the
different thicknesses within both Lava Zirconia and
Lava Plus. The strength increased with added thick-
nesses.

Conclusion:

It is possible to design a high translucent Y-TZP
crown with a o,5mm thickness and still achieve ex-
cellent strength. The use of Lava Zirconia could re-
sult in more aesthetic results and the more minimal
invasive preparation could lead to fewer biological
complications.

Contact E-mail: arneryd.philip@gmail.com

@001

Virtual planning of reconstructive surgery with
haptic and 3D visualization

J-M Hirsch, P Olsson, F Nysj6, 1.B Carlbom
Department of Surgical Sciences, Oral & Maxillofa-
cial Surgery, Uppsala, Sweden

Department of Information Technology, Centre for
Image Analysis, Uppsala University, Uppsala Sweden

Aim:

Virtual surgery planning (VSP) has proven useful
for reconstructing head and neck defects. Benefits
include improved healing, function, and aesthetics,
as well as significant time and cost savings. Our aim
is to develop an advanced VSP system which also in-
cludes the possibility to design and produce bioma-
terial needed for reconstructions of sever conditions.

Material and Methods:

UHASP (the Uppsala Haptics-Assisted Surgery Plan-
ning) system combines stereoscopic 3D visualization
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with haptic rendering. A monitor with stereo glasses
gives the user a stereoscopic view of the patient data.
The monitor is mounted on a half-transparent mir-
ror which makes it possible to co-locate the stereo
graphics and the haptic device workspaces. This al-
lows the user to see and interact with objects in the
same virtual space. A head tracker continually tracks
optical markers mounted on the stereo glasses, ena-
bling the user to view objects from different angles
using head motion. CT patient data are read into
UHASP and segmented to identify bones, fractured
pieces, and teeth, as appropriate. The user assembles
fractured bone segments, designs implants and scaf-
folds with fixation plates. The resulting data are sent
in STL-files for printing patient-specific saw-guides,
implants, plates, and scaffolds, as needed for surgery.
The surgery plan includes specification of order of
action, tools and implants, screw specification, and
any other information required during the surgery.
The surgery plan is stored with the patient data for
access by the entire surgical team.

Results:

UHASP has been found to be an efficient planning
tool for reconstructions. It is evident that problems
encountered during actual surgery that would re-
quire an adjustment or change of the operating
plan can be avoided when planning the procedure
in advance with UHASP. The testing of alternative
reconstructions to arrive at an optimal solution
preoperatively in less than an hour, potentially im-
proves patient function and aesthetics, and also sig-
nificantly will affect time and morbidity for the real
time procedure. Our model allows in less than 30
minutes, for designing, testing and adjusting plates
needed for osteosynthesis or guides for harvesting
bone grafts or designing scaffolds implants that fits
a possible residual defect

Conclusion:

The promising results can be attributed to a success-
ful combination of stereo graphics and haptic feed-
back that guide the surgical planning. Cranio-max-
illofacial surgery requires sub-millimeter precision,
and small errors may accumulate resulting in an un-
acceptable reconstruction. For defect situations we
have developed a system for designing of biomate-
rial or designing patient specific plates. The surgeon
can generate a complex implant in a few easy inter-
active steps. Haptics helps the planning process by
allowing the surgeon to feel when pieces fit together.
Another key feature is that the surgeon may adjust
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the reconstruction to find facial symmetry and good
occlusion. At the end of the planning process the
surgeon decides on the optimal order to execute the
steps of the plan in the operating room. We attribute
the ease by which surgeons have learnt (in less than
one hour) to use UHASP to the continual exchange
of ideas between the Centre for Image Analysis and
the surgeons at the department of Plastic and Oral
and Macxillofacial Surgery.

Acknowledgement:

The research is founded by the ALF board, the Upp-
sala University Hospital, and the Thuréus founda-
tion.

Contact E-mail: jan.michael.hirsch@akademiska.se

@014

Indications and frequency of orthognathic surgery
among Swedish Oral and Maxillofacial clinics - a
questionnaire survey

M Sjostrom, J Elenius, E Ramirez
The Institute of Odontology, Umea University, Ume3,
Sweden

Aim:

Orthognathic surgery is today a standard procedure
for improving the intermaxillary relationship by
moving either one or both jaws surgically. However,
statistics for frequency and indication for orthog-
nathic surgery in Sweden are today non-existent.
The purpose of the study is to examine the indica-
tions, frequency and surgical techniques for orthog-
nathic surgery performed in Swedish Oral and Max-
illofacial Surgery clinics.

Materials and Methods:

A questionnaire survey was performed on all Swed-
ish Oral and Maxillofacial clinics for the year 2011
to identify the gender and age of patients, surgical
techniques, indications, frequency of operations
and whether the patients underwent one- or two-
jaw surgery.

Results:

A total of 47 of 50 clinics responded to the survey. Ac-
cording to it, 894 patients were treated with orthog-
nathic surgery. Slightly more women underwent or-
thognathic surgery than men and 91% of the patients
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were 26 years or younger. The most common indica-
tion was functional and the most common main jaw
discrepancy aimed to correct was of sagittal nature.
The survey shows great discrepancies between the
counties concerning one- vs. two-jaw surgery.

Conclusion:

The results regarding frequency, age and gender
distribution in orthognathic surgery was somewhat
expected. However, the spread in frequency regard-
ing one- vs. two-jaw surgery between the counties
is concerning. The main indication for performing
orthognathic surgery in Sweden is by far functional
but there is reason to suggest that aesthetic indica-
tion is not negligible.

Contact E-mail: mats.sjostrom@umu.se

@0 015

Benign osteoblastoma in the temporomandibular
joint. A case report

M Sjostrom
The Institute of Odontology, Umea University, Ume3,
Sweden

Aim:

Osteoblastoma is a rare benign bone tumour rep-
resenting less than one % of all bone tumours. The
tumour involves long bones, the spine and sacrum.
Less than 10 % of the osteoblastomas are located in
the maxillofacial region, mostly the mandible. There
is a male dominance and most cases are diagnosed
in second and third decade of life. Clinically the os-
teoblastoma is associated with rapid onset, dull per-
sistent pain and swelling. The tumour has a various
radiographic appearance: completely radiolucent
to flecks of calcification, radiolucent halo or outer
sclerotic rim. More aggressive lesions show rapid
growth with poorly defined margins. Resorption of
teeth occurs. Histologically, they are characterized
by osteoid and woven bone deposition and abun-
dant osteoblasts that are frequently in close asso-
ciation with newly formed bone. Surgical excision
of the osteoblastoma is the preferred method with
curettage or local excision. Recurrence following ad-
equate surgical intervention is uncommon.

Materials and Methods:
A 17 year old girl was referred after two and a half
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year with reduced mouth opening, tenderness and
swelling from the left temporomandibular joint.
Prior to the referral she had been treated with a soft
splint, jaw exercises and analgethics. Due to therapy-
resistant symptoms the temporomandibular joint
was radiographic examined and a lesion was found
in the left tuberculum articulare.

Results:

Under general anesthesia the left temporomandibu-
lar joint was exposed with a preauricular approach
for excess to the tuberculum articulare. The tumour
was removed with local excision. In a 6 months fol-
low-up period the patient had no clinical or radio-
graphic signs of recurrence.

Conclusion:

Benign osteoblastoma involving jaw bones is a rare
tumour. Surgical excision is the adequate treatment,
giving the patient a good prognosis. A long-term
follow-up is recommended.

Contact E-mail: mats.sjostrom@umu.se

@0 ®16

Observations from a histological study of a granular
calcium phosphate compound and a bisphosphonate
linked hyaluronic acid hydrogel in comparison with
bovine bone in a rabbit sinus lift model

ATrbakovic, AThor
Department for Surgical Sciences, Oral and Maxillo-
facial Surgery, Uppsala University, Uppsala, Sweden

Aim:

Bovine bone is the most used and evaluated bone
substitute material on the market. It is biocompat-
ible and works as space maintainer but has a slow,
if any, resorption rate (Mordenfeld, A. et al. 2010).
Synthetic bone substitutes are useful alternatives. A
synthetic granular calcium phosphate compound
(CPC) or a bisphosphonate linked hyaluronic acid
(B-HA) hydrogel may induce bone formation and
possibly be resorbed. The CPC has been successfully
tested and is now in use as a solid scaffold in severe
human scull defects and in this study we wanted to
explore its properties in granular form in the maxil-
lofacial area. Bisphosphonates (BP) is known to in-
fluence bone formation by decreasing osteoclast and
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increasing osteoblast activities. In an appropriate
scaffold, in this case hyaluronic acid, BP locally can
be released in a controlled fashion and may increase
bone formation (Hulsart-Billstrom, G. et al. 2013).

The aim of this study was to compare a synthetic
granular calcium phosphate compound and bispho-
sphonate linked hyaluronic hydrogel vs. the control
material of bovine bone (BioOssTM). Clinical ob-
servations and histological evaluation of the two
materials, specifically the amount of the new bone
formed around simultaneously installed dental im-
plants and the interaction of the materials and bone,
has been evaluated after three months in a rabbit si-
nus model.

Materials and Methods:

Eighteen rabbits, have undergone bilateral sinus
lift surgery with simultaneous implant installation
(Kim, Y. S. et al.2012)5 under general anaesthesia.
After randomisation, each rabbit received either
granular CPC or B-HA hydrogel at one side, and the
control material at the other side. The materials were
applied around the implants and a collagen mem-
brane was placed over each grafted site. The rabbits
were monitored until euthanized after three months.
Post mortem, Cone Beam Computer tomography
was performed and specimens for histological eval-
uation were collected.

Results:

Preliminary observations of interaction between
bone and the materials in the specimens have been
performed and rated by different examiners as a
first step in evaluating the materials” bone inducing
properties. On-going evaluation of new bone for-
mation in different predetermined areas of test and
control materials will be further discussed.

Contact E-mail: amela.trbakovic@lul.se
17
Epstein-Barr Virus in Oral Lymphoma

S Tai, K Ahman, G Warfvinge
Faculty of Odontology, Malmo University, Malmo,
Sweden

Aim:

Lymphoma is the third most common group of
malignant lesions found in the oral cavity and the
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maxillofacial region. The common Epstein-Barr vi-
rus (EBV), which usually causes infectious mono-
nucleosis, has been associated with various cancer
diseases such as nasopharyngeal carcinoma and
Burkitt’s lymphoma, although only few studies have
investigated the relationship between EBV and oral
cancer specifically. The purpose of this project was to
investigate the prevalence of EBV in oral lymphoma.

Materials and Methods:

Forty-three lymphoma biopsies, out of a total of fifty-
six, were retrieved from the biobank of Oral Pathol-
ogy, Malmé University, and included in the study.
EBV was detected with in situ hybridization and the
EBV-positive specimens were further analysed with
immunohistochemistry to subtype the oral lympho-
mas that were induced by, or harboured, EBV.

Results:

EBV was detected in five cases, a prevalence of 12 %.
The lymphoma subtypes that harboured EBV were
plasmablastic lymphoma, anaplastic large T-cell
lymphoma and diffuse large B-cell lymphoma.

Conclusion:

Our conclusion is that Epstein-Barr virus does oc-
cur in a subset of oral lymphomas. Considering that
virus-specific treatments continuously improve, it
becomes increasingly important to recognize these
EBV-associated diseases, so that proper treatment
modalities can be utilized. Through additional re-
search in this area, diagnostic methods may be en-
hanced and lead to better sub-classification.

Contact E-mail: karin123123@hotmail.com

@18

Dental maturity in prematurely born children

S Arvini, N Bergstrom, G Klingberg, C Lindh, L Pauls-
son-Bjornsson

Department of Orthodontics, Faculty of Odontology,
Malmao University, Malmo, Sweden

Aim:

Previous studies show that parts of the physical and
psychological growth and development in preterm
born children are affected by their shorter gesta-
tional period. The impact of prematurity on tooth
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development is not fully understood. The aim of this
study is to investigate if dental development is af-
fected by prematurity and if an individual tooth or a
group of teeth are more evidently affected.

Materials and Methods:

Panoramic radiographs were obtained from 116
children born in the south of Sweden; 36 extremely
preterm (EPT), 38 very preterm (VPT) and 42 full
term (FT) born children. The radiographs were in-
dependently assessed by five observers, according
to the method of Demirijan et al (1973). The dental
maturity was determined through blinded assess-
ment of the 7 left permanent mandibular teeth. The
level of development of each tooth is summed up to
a dental maturity score that resembles the percentile
distribution of dental maturity of the child. Intra-
and inter-observer reproducibility and validity was
evaluated by re-assessment of 27 randomly chosen
subjects. The data was statistically analyzed to com-
pare the three groups and to evaluate if specific teeth
are affected.

Results:

The results shows that the EPT had an average dental
maturity score of 81.9-86.7 depending on observer,
the VPT scored 85.2-89.1 and the controls 88.1-91.0.
The statistical analysis of these values showed sig-
nificant differences only between the EPT group and
the control group for all five observers. All observers
presented an assessment showing significant delay
(p<o0.01) in the maturity of tooth 37 when EPT was
compared to controls. Further analysis regarding in-
tra- and inter-observer variations are under process.

Conclusion:

The findings in this study suggest a general delay in
tooth maturity for EPT born children. Lower gesta-
tional age seems to indicate a greater delay of tooth
maturity compared to full term born children.

Contact E-mail: saraarvini@hotmail.com

19
The effect of interceptive orthodontic treatment in
general practices evaluated in young adults 20 years

of age

M Gierszewska ", M Schultz 3, H Kjellberg 4
'Department of Orthodontics, Institute of Odon-
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tology at the Sahlgrenska Academy, University of
Gothenburg, Géteborg, Sweden

*Department of Orthodontics, Uddevalla, Sweden
3Department of Orthodontics, Falkdping, Sweden
4Specialist Dental Care Center/Orthodontics, Lund,
Sweden

Aims:

The aims of this study were to evaluate the types and
effectiveness of interceptive treatments offered in
general practices, and to study the need for further
treatment with fixed appliances.

Materials and methods:

The charts of patients born in 1993 and examined at
orthodontic consultations between the years 2000-
2012 were reviewed. The type and number of inter-
ceptive appliances, the age at treatment start, treat-
ment time, success or failure of interceptive treat-
ment and number of patients planned and treated
with fixed appliances were registered.

Five general practices in the region Vistra Gotaland
were included.

Uddevalla: Folktandvdrden Uddevalla City, Folk-
tandvdrden Dalaberg.

Falkoping: Folktandvdrden Falkoping, Folktand-
varden Floby, Folktandvérden Floby.

Results:

The number of patients born in 1993 and included
in the general dental clinics was 1249. 194 patients
(16 %), 98 girls and 96 boys, were treated in total
with 272 interceptive appliances (1.4 appliances/ pa-
tient). The most common interceptive appliances
were plates (21 %), lingual arches (19%) and quad
helixes (18 %). The average age at treatment start
was 11 years and the average treatment time was 15
months. The mean success rate was 81 %. The suc-
cess rate of fixed interceptive appliances was higher
than removable interceptive appliances. In 51 pa-
tients (26 %), interceptive treatment was followed
by treatment with specialist fixed appliances.

Conclusion:
Patients may benefit from interceptive treatment, es-
pecially with fixed interceptive appliances, as it may

give more satisfying results in certain patients.

Contact E-mail: maschgoa@hotmail.com
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Health economic evaluations in orthodontics
- a systematic review

O Sollenius, S Petrén, L Bjornsson, A Norlund, L Bonde-
mark

Department of Orthodontic, Faculty of Odontology,
Malmé University, Malmo, Sweden

Aim:

To systematically reviewing the literature and assess
the evidence of the combined economic and ortho-
dontic outcomes.

Materials and Methods:

The literature review was conducted in 4 steps ac-
cording to Goodmané ™s model. A literature search
was conducted to identify all studies that evaluate
the economics considering orthodontic interven-
tions. The search, covering the period from 1966 to
August 2014, was performed by applying the Med-
line database, Cinahl database and National Health
Service Economic Evaluation Database. The inclu-
sion criteria were: Randomized controlled trials or
controlled clinical trials that compare at least two
different orthodontic treatment interventions in-
cluding evaluation of economic and orthodontic
outcomes, study population of all ages, and full text
articles written in English, German or Scandinavian
languages. Five independent researchers determined
eligibility of potential studies and quality assessment
according to preset protocols. The study quality was
assessed as limited, moderate, and high. The overall
evidence was assessed following the GRADE system.

Results:

Based on applied terms for searches there were 1 351
studies of which 611 were removed because of du-
plicates. The full text of 26 studies remained based
on the inclusion criteria and 8 studies persisted to
the final analysis. Three studies had accomplished a
cost effectiveness analysis while 5 studies used cost
minimization analysis and two of these had a soci-
etal perspective, i.e. sum of direct and indirect costs.
One study presented incorrectly a cost minimization
analysis as a cost benefit analysis. Because of dispari-
ties of aims of the majority of the studies and due to
few studies of sufficient study quality covering com-
parison of equivalent treatment methods, evidence
as regards economic aspects on orthodontic treat-
ment could not be stated.
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Conclusion:

The evidence for combined economic and ortho-
dontic outcomes in studies of health economics
was insufficient, and consequently, more studies are
needed on this topic.

Contact E-mail: ola.sollenius@regionhalland.se

©e 02

The dilemma of reporting suspicions of child
maltreatment in pediatric dentistry

T Kvist
Institute of odontology, Department of Paediatric
Dentistry, Karolinska Institute, Stockholm, Sweden

Aim:

This study examined the factors that lead special-
ists in pediatric dentistry to suspect child abuse or
neglect and the considerations that influence the
decision to report these suspicions to social services.

Materials and Methods:

Focus group discussions were used to identify new
aspects of child maltreatment suspicion and report-
ing. Such discussions illuminate the diversity of in-
formants” experiences, opinions, and reflections. Fo-
cus groups included 19 specialists and postgraduate
students in pediatric dentistry. We conducted video-
recorded focus group discussions at the informants’
dental clinics. All sessions lasted approximately 1.5
hours. We transcribed the discussions verbatim and
studied the transcripts using thematic analysis, a
method well-suited to evaluating the experiences
discussed and how the informants understand them.

Results:

The analysis process elicited key concepts and identi-
fied one main theme, which we labeled ‘the dilemma
of reporting child maltreatment’. We found this di-
lemma to pervade a variety of situations and divided
it in three subthemes: To support or report, Differ-
entiating concern for well-being from maltreatment
and the supportive or unhelpful consultation.

Conclusion:

Reporting a suspicion about child maltreatment
seems to be a clinical and ethical dilemma arising
from concerns of having contradicting professional
roles, difficulties confirming suspicions of maltreat-
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ment, and perceived shortcomings in the child pro-
tection system.

Contact E-mail: therese.kvist@ki.se
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Prevalence of dental erosion and association
to lifestyle in a group of 15- and 17-year olds in
Stockholm County

M Skalsky Jarkander, K Carlstedt, M Grindefjord
Department of Pediatric Dentistry, Eastman Institute,
Public Dental Service, Stockholm County, Stockholm,
Sweden

Aim:

To investigate prevalence of dental erosion and its
association to lifestyle factors in a cohort of 15- and
17-year olds in Stockholm County.

Materials and Methods:

Adolescents (n=1071) attending recall examinations
at Public Dental Service were screened clinically for
dental erosion on marker teeth, of which also were
taken photographs. The individuals answered a
questionnaire regarding oral symptoms, dietary and
behavioural factors. Evaluation of the photographs
for prevalence and severity of dental erosion was per-
formed by two calibrated specialist dentists, using the
simplified erosion partial recording system (SEPRS).

Results:

Dental erosion was diagnosed clinically in 28.3 % of
15-year olds and 34.3 % of 17-year olds. Severe erosive
wear was found in 18.4% of the adolescents based
upon the intraoral photographs. Dental erosion was
more prevalent and severe among males than among
females. The presence of erosive lesions correlated
significantly to soft drink consumption (p<o.001),
the use of juice or sport drinks as thirst quencher
after exercise (p=0.001) and to hypersensitivity from
teeth when eating and drinking (p=o0.001). Further-
more, self-assessed gastric reflux was a factor strong-
ly associated to dental erosion (p<0.001).

Conclusion:

Dental erosion is common among adolescents in
Stockholm County. There is an association between
erosive wear and several life style factors.

Contact E-mail: Maria.Skalsky-Jarkander@ftv.sll.se
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Oral health what information does ICF-CY provide in
addition to ICD-DA?

J NorderydD", D Faulks? G Klingberg?

'The Institute for Postgraduate Dental Education,
Jonkoping, Sweden

*Clermont Université d"Auvergne, Centre de Recher-
che en Odontologie Clinique, France

sDepartement of Pediatric Dentistry, Malmo Univer-
sity, Sweden

Aim:

The aim was to describe oral health in children with
disabilities receiving pediatric specialist dental care
with focus on differences in registration between the
International Statistical Classification of Diseases
and Related Health Problems, Dental Application
(ICD-DA) and the International Classification of
Functioning, Disability and Health — Children and
Youth (ICE-CY).

Materials and Methods:

Children 0-16 years of age, enlisted within the ha-
bilitation services, were invited to participate in the
study after informed consent. ICD-DA diagnoses
were retrieved from dental records. Oral health data
using ICF-CY was determined through interviews
and direct observation. Descriptive data analysis was
performed.

Results:

Ninety-nine children with disabilities were includ-
ed in the study. Orthodontic anomalies (30%) and
congenital tooth disturbances (20%) were the most
common ICD-DA diagnoses and plaque/calculus
(19%), tooth wear (12%), gingivitis/periodontitis
(11%) and caries (7%) the most acquired oral health
conditions noted in the dental records. Impairment
in Structure of teeth was the most cited oral struc-
ture within ICF-CY component Body structure
(45%) followed by impairment in palate (23%) and
tongue (19%). Body function impairments of the
oral functions concerning food intake dominated.

Conclusion:

While the ICF-CY is not specific enough to fully
describe oral health in this group, it is useful to as-
sess children’s oral functioning, disability, and health
from a biopsychosocial perspective. A dental ICD di-
agnosis alone is not enough to determine the conse-
quences of oral conditions.

Contact E-mail: johanna.norderyd@lj.se
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Can a recent whiplash trauma affect chewing ability?

E Lampa’, AWanman', B Higgman-Henrikson™
'Department of Odontology/Clinical Oral Physiology,
Umea University, Umed, Sweden

2Department of Orofacial pain and Jaw function,
Malmo University, Malmo, Sweden

Aim:

Normal jaw function relies on integrated motor
control of the jaw and neck motor systems. Pain and
dysfunction in the neck may therefore impair jaw ac-
tivities such as eating and chewing. A disturbed jaw
function has been observed in patients with long-
standing neck pain and dysfunction after a whiplash
trauma. It is not known if onset of jaw dysfunction
develops in close proximity to a neck trauma. The
aim was to evaluate chewing ability and neck dis-
ability in individuals after a recent whiplash trauma
in relation to gender and compared to controls.

Materials and Methods:

63 cases (35 men and 28 women, mean age 36 years)
with neck pain following a whiplash trauma in a car
accident, were examined within three weeks after the
trauma and compared with 70 controls (45 women
and 25 men, mean age 38 years).

The participants performed a 5-minute chewing
test, where they were instructed to perform unilat-
eral chewing of 3 pieces of chewing gum (V6) and
report subjective fatigue/tiredness and pain, if ex-
perienced during the task. The neck disability was
assessed by the Neck Disability Index (NDI) and
these scores were reported as a % score. The statisti-
cal analysis was done with Chi-2 test and a P-value
<0.05 was considered statistically significant.

Results:

During the chewing test, cases with a recent whip-
lash trauma more often reported subjective fatigue
in the jaws (48% vs. 30%, p = 0.014) and more pain
(29% vs. 7%, p <0.0001) compared to controls.
Women more often reported subjective fatigue dur-
ing chewing than men, both among controls (36%
vs. 20%, p = 0.012) and cases (57% vs. 36%, p =
0.004). Among the cases, women had a tendency of
reporting jaw pain more often than men (34% vs.
21%, p = 0.057). Cases who reported development
of fatigue and pain in the jaws during the chewing
task had a significantly higher NDI (NDI = 24) com-
pared with cases who did not develop jaw symptoms
(NDI =145 p = 0.02).
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Conclusion:

A whiplash injury with related neck disability ap-
pears to affect chewing ability early after the trauma,
and more so in women.

Contact E-mail: ewa.lampa@umu.se
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The relation between salivary suPAR and arthritis in
the temporomandibular joint: preliminary results

JLam, S Vekariya, L Ljunggren, A Gustafsson, P Alster-
gren, A Dawson.

Department of Orofacial Pain and Jaw Function,
Malmo University, Malmo, Department of Biomedical
Science, Malmo University, Malmo, Sweden

Aim:

To investigate soluble urokinase-type plasminogen
activator receptor (suPAR) concentration in saliva,
plasma, and synovial fluid in patients with tempo-
romandibular joint arthritis (A-TM]J) and in healthy
controls

Materials and Methods:

Five patients with A-TMJ and 6 healthy controls
were included. In each subject, saliva, blood, and
synovial fluid was sampled, a periodontal examina-
tion, and an examination of the masticatory system
was performed according to DC/TMD. In addition,
the number of painful mandibular movements
(PM) was assessed, as well as bleeding on probing
(BoP). The saliva, plasma and synovial fluid was
analyzed for suPAR.

Results:

The mean + SD concentration of suPAR in A-TMJ
patients and healthy subjects was 4.43 £ 3.91 ng/ml
and 4.96 + 4.8 ng/ml in saliva, respectively; 2.71 +
0.62 ng/ml and 1.86 £ 0.35 ng/ml in plasma; 1.57 + 1.5
ng/ml and o * o ng/ml in synovial fluid.

The median value for PM was 3 for the A-TM]J pa-
tients, and o for the healthy subjects.

The mean value of BoP was higher for the A-TM]J
patients than the healthy subjects. Due to the small
study sample, only descriptive statistics was per-
formed.

Conclusion:
Preliminary results suggests to some degree that A-
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TM] patients have more TM] pain on jaw movement
at the same time as their plasma concentration of su-
PAR is higher than in healthy individuals. However
if they are significant cannot be determined from
existing data. Furthermore, suPAR in synovial fluid
could only be detected in patients with A-TM]J (2 of
4 samples) and not in synovial fluid from healthy
controls, there these results should be interpreted
with caution. More research are required to eluci-
date the association between suPAR in saliva and
A-TMJ.

Contact E-mail: Julia-lam@hotmail.se
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Pain and disability in the jaw and neck following
whiplash trauma

B Haggman-Henrikson, E Lampa, S Marklund, A
Wanman.

Department of Odontology/Clinical Oral Physiology,
Umea University, Umed, Sweden

Aim:

There is a close anatomical and functional relation-
ship between the jaw and the neck regions and it
has been suggested that jaw pain and dysfunction
can develop after whiplash trauma. Jaw pain and
dysfunction may develop over time, appear in close
temporal proximity to the whiplash trauma, or both.
The purpose of this study was to analyse prevalence
of jaw pain, and the relationship between jaw pain
and neck pain and dysfunction after whiplash trau-
ma.

Materials and methods:

Fifty individuals (cases; 35 women, 15 men, mean age
36.4 years), who had visited the Emergency depart-
ment at Umed University Hospital, Sweden, with
neck pain following a car accident, were examined
by a questionnaire within three weeks after the ac-
cident and compared with 50 individuals without a
history of neck trauma (controls; 35 women, 15 men,
mean age 39.5 years). The questionnaire included
three questions on jaw pain and dysfunction, the
Neck Disability index, and rating of current pain in
the jaw and the neck regions on a Numerical Rating
Scale.
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Results:

The median Neck Disability score was higher for
cases (11.0), compared to controls (2.0) (p < 0.0001).
Frequent jaw pain or pain on jaw movement (once
a week or more) was reported by 28 % of the cases,
and 12 % of the controls (p = 0.046). Compared
to controls, the cases reported higher current pain
ratings for both the neck (p < 0.0001) and jaw p =
0.0225). There was a moderate positive correlation
(r = 0.59, p < 0.0001) between jaw and neck pain
ratings.

Conclusions:

The results indicate that jaw pain can develop in
close temporal connection to a neck trauma, as well
as a relationship between presence of jaw pain and
neck pain. These findings suggest that pain in the
jaw-face region may be part of an acute whiplash
syndrome.

Contact E-mail: birgitta.henrikson@umu.se

27
Effect of excessive chewing on pain perception

A Rohlin', J Glas', C Osterlund’, B Haggman-Henrik-
son™?

'Department of Odontology/Clinical Oral Physiology,
Umea University, Umead *Department of Orofacial
pain and Jaw function, Malmo University, Malmo,
Sweden

Aim:

Pain and dysfunction in the jaw region may be
related to fatigue and delayed onset muscle sore-
ness (DOMS) following overstrain. The aim of the
present study was to investigate development and
course of subjective muscle fatigue, pain intensity
and pressure-pain thresholds (PPT) over the mas-
seter and temporalis muscles in healthy men and
women after an intense chewing task.

Materials and Methods:

Twenty healthy subjects (ten males and ten females)
aged 18 to 30 years (mean 25, SD 2.5 years) participat-
ed and chewed seven pieces of a hard chewing gum
(ELMA) for 10 minutes at the pace of 80 beats per
minute on their preferred chewing side. Fatigue and
pain were rated on a numerical rating scale (NRS).
PPT over the anterior temporalis and superficial
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masseter muscles were measured with an algometer
(Somedic) before (baseline), directly after, one hour
after, and 24 hours after the chewing exercise.

Results:

All subjects managed to complete the chewing task.
For both men and women, self-rated fatigue and
pain intensity peaked directly after the chewing and
returned close to baseline values after one hour. The
masseter muscle PPT was significantly reduced one
hour after chewing in an analysis including all sub-
jects (p = 0.045). Directly after chewing, the tempo-
ral muscle PPT increased significantly in men (p =
0.026) but not in women. Furthermore, compared
to women, men had higher PPT directly after chew-
ing in both the masseter (p = 0.028) and temporal (p
= 0.04) muscle sites.

Conclusion:

This study shows that intense chewing induces
transient subjective local fatigue and pain but not
DOMS in healthy subjects. Pressure pain thresholds
remained fairly stable among women whereas a ten-
dency for increased thresholds directly after the ex-
ercise was observed in men.

Contact E-mail: b.henrikson@btinternet.com

28
Jaw-neck function in children - a pilot study

C Osterlund, B Higgman-Henrikson

'Department of Odontology/Clinical Oral Physiology,
Umea University, Umed *Department of Orofacial
Pain and Jaw function, Malmo, Sweden

Aim:

A functional integration between the jaw and neck
regions has been demonstrated in adults, but it is
not known if this exists also in childhood. The aim
was to investigate the functional integration be-
tween the jaw and neck motor systems during jaw
motor tasks in children and to analyse if there are
any differences in jaw and neck movement patterns
between children and adults.

Materials and Methods:

Jaw and head movements were recorded during two
jaw motor tasks with the aid of an optoelectronic
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3D recording system in eight healthy 6-year old chil-
dren and eight healthy adults (mean age: 25 years,
SD 2.8). The tasks included paced continuous jaw
opening-closing and self-paced chewing on chewing
gum. The analysed movement variables were i) the
ratio between jaw and head movement amplitudes
and ii) the intra-individual cycle-to-cycle variabil-
ity expressed as coefficient of variation (CV). The
statistical analysis was done with Mann-Whitney U
test and a P-value < 0.05 was considered statistically
significant.

Results:

Head movements were present during all jaw ac-
tivities for both children and adults. There were no
significant differences between children and adults
for the mean ratios between the jaw and head move-
ment amplitudes for jaw opening-closing (29.5%
vs. 23.7%), or chewing (17.1% vs. 10.3%). Compared
to adults, children displayed a tendency for larger
intra-individual variation in movement cycles for
both jaw and head movements. Thus, during jaw
opening-closing, the mean jaw variability was higher
for children (CV=0.14) compared with adults (CV=
0.04; p = 0.0003), and also the mean head variability
was higher for children (CV= 0.59) compared with
adults (CV= 0.32; p=0.0019). During chewing, the
mean jaw variability was higher for children (CV=
0.30) compared with adults (CV= 0.18; p=0.004).

Conclusion:

The results show similarities between children’s and
adult’s jaw-neck motor behaviour indicating that
a functional integration between the jaw and neck
motor systems is established early in life. The re-
sults also show some differences, with more variable
movement patterns in children compared to pat-
terns observed in adults, which may be interpreted
as immature motor programming of jaw actions in
children.

Contact E-mail: catharina.osterlund@umu.se
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29
Central sensitization in orofacial pain

E McCormick, M Sjowall, P Alstergren
Faculty of Odontology, Malmo University, Malmo,
Sweden

Aim:

The aim of the study was to investigate the relation
between central sensitization in the orofacial region,
clinical findings and psychosocial factors in patients
with a DC/TMD diagnosis of local myalgia (LM),
myofascial pain with referral (MFS) and no muscle
diagnosis.

Materials and Methods:

Patient records of 85 patients examined at the Oro-
facial Pain Unit at Malmé University during Sep-
tember 2012 till the end of the year 2013 were retro-
spectively examined for DC/TMD data. Examined
variables included pain intensity, dysfunction due to
the pain, psychosocial factors (depression, anxiety
and stress), mandibular movements and pain locali-
zation. The patients were divided into groups based
on DC/TMD muscle diagnosis as well as extension
of pain localization.

Results:

Patients with MFS demonstrated significant correla-
tions between the total number of referred pain sites
and dysfunction score (rs = 0.427,n = 49, p = 0.002),
depression (rs = 0.324, n = 49, p = 0.023), stress (rs =
0.390, 1 = 49, p = 0.006) and total number of pain-
ful mandibular movements (rs = 0.393, n = 49, p =
0.005). Patients with generalized pain distribution
demonstrated a significantly higher degree of stress
(p = 0.020) as well as higher number of referred pain
sites (p = 0.019) than patients with local and/or re-
gional orofacial pain.

Conclusion:
The presence of referred pain, as assessed according
to the DC/TMD, indicates presence of central sen-

sitization.

Contact E-mail: olsson.em@hotmail.com
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Deficient cytokine control modulates
temporomandibular joint pain in rheumatoid
arthritis

N Ahmed
Section of Orofacial Pain and Jaw Function, Institute
for Odontology, Karolinska Institute, Stockholm

Aim:

The aim is to investigate the local and systemic re-
lation between serotonin, cytokines and their en-
dogonous controls in relation to temporomandibu-
lar joint (TM]J) pain in rheumatoid arthritis (RA).

Materials and Methods:

Twenty-six consecutive out-patients with TM] in-
volvement of RA were included. TM]J pain intensity
at rest, on maximum mouth opening and on chew-
ing as well as tenderness to palpation were assessed
on a numerical rating scale (0-10). Mandibular
movement capacity and degree of anterior open
bite, a clinical sign of structural destruction of TMJ
tissues, were also assessed. The systemic inflamma-
tory activity was assessed by DAS28. TMJ synovial
fluid and blood samples were obtained and analyzed
for TNF, TNFsRII, IL-1ra, IL-1sRII, IL-6sR and sero-
tonin. In synovial fluid, ratios between the media-
tors were used in the statistical analysis.

Results:

High TNF and IL-1ra in relation to TNFsRII and IL-
1sRII, respectively, correlated to TM] tenderness to
palpation. All mediators were related in TMJ syno-
vial fluid. DAS28 correlated to number of painful
regions, to total tenderness to TM] palpation and to
total pain intensity on TMJ movement.

Conclusion:

This indicates that tenderness to TM] palpation in
RA seems to be related to a deficiency in local cy-
tokine control. There is a local increase in production
and release of serotonin, proinflammatory cytokines
and their endogenous controls in inflammation.

Contact E-mail: neveen.ahmed@ki.se
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The effect of supervised exercise on patients with
temporomandibular disorders

B Haggman-Henrikson', B Wiesinger'3, AWanman'
'Department of Odontology/Clinical Oral Physiology,
Umea University, 2Department of Orofacial pain and
Jaw function, Malmo University,

sDepartment of Research and Development, Vdster-
norrland County Council, Sweden

Aim:

Exercise has been advocated as a treatment modal-
ity in conditions attributed to temporomandibular
disorders (TMD). It is not known if the outcome
of exercise differs between patients with localized
TMD pain and patients with TMD associated with
generalized pain. The aim was to evaluate the effect
of exercise in patients with TMD in relation to pat-
terns of local and generalized pain.

Materials and Methods:

Consecutive patients with TMD (130 women and 23
men, mean age 42 years) referred to the Department
of Clinical Oral Physiology, Umed participated in a
structured supervised training program based on
ten sessions with jaw and neck/shoulder exercises in-
cluding coordination and resistance exercise. The ef-
fect of the treatment was evaluated by the endurance
time during the jaw and shoulder exercise tasks, and
by ratings of jaw pain intensity on the Numerical
Rating Scale (NRS) and of the symptom’s influence
on daily activities on a 7-point rating scale.

Results:

After the training programme, there was a significant
increase in the endurance time for the jaw opening
task (p<o0.0001) from 83 to 219 seconds. There were
also significant differences between the groups, with
generalized pain patients showing lower capacity
both at baseline (47 vs 101 sec; p<0.0001) and after
treatment (194 vs 232 sec; p<0.036). The reported
jaw pain intensity was lower after the training pro-
gramme (NRS 3.0) compared to baseline (NRS 3.9;
p<o.001) and there were no differences between the
general and local pain groups at baseline or after
treatment. There was a decrease in rated symptom’s
influence on daily activities after exercise (2.5) com-
pared to baseline (3.3; p<0.0001). Furthermore, there
were significant differences between the generalized
and local pain groups before (3.6 vs 3.1; p=0.029) but
not after (2.6 vs 2.4; p=0.380) training.
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Conclusion:

: The results show that a supervised exercise pro-
gramme can increase capacity and reduce jaw pain
in patients with TMD. The improvement was similar
in the generalized and local pain groups, although
the group with generalized pain had an overall low-
er capacity. These findings suggest that activation
of the jaw motor system with exercise has a similar
effect in patients with localized TMD pain and pa-
tients with TMD and generalized pain.

Contact E-mail: b.henrikson@btinternet.com

©@©@®32

Clinical decision-making related of treatment need
owing to temporomandibular disorders

N Yekkalam, AWanman
Department of Clinical Oral Physiology, Umea Uni-
versity, Umead, Sweden

Aim:

The aim of this cross-sectional study was to analyze
the prevalence of treatment need estimation ow-
ing to TMD in the adult population and to analyze
which factors posed significant influence on the
dentist’s treatment need estimation.

Materials and Methods:

The study population comprised 1200 individuals,
35-, 50-, 65-, and 75 years old from the County of
Visterbotten, Sweden. The study populations were
stratified by region; inland and coastal areas. From
each of the strata 600 individuals, 150 in each age
group, were randomly selected. From the total of
1200 individuals, 987 individuals (response rate
82%) returned a filled-out questionnaire, and 779
(response rate 65%) participated in clinical exami-
nation. Information was used from questionnaire
regarding symptoms indicative of TMD, headache,
socio-demographic factors, general and oral state
of health, and from clinical examination regarding
signs indicative of TMD, gender of the examiner
and treatment need owing to TMD. Clinical exami-
nations were performed in Public dental clinics by
4 calibrated examination teams (one dentist and
one chair side assistance) from September 2002 to
February 2003. Two dentists were men and two were
women, their individual clinical experience was ap-
proximately 25 years. After the examination they in-
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dividually judged if the subject had a treatment need
or not. The data analysis was done by STATA sta-
tistical software version 10. Dependent variable was
treatment need owing to TMDs. Logistic regression
analysis was used to estimate factors associated with
treatment need owing to TMD among adult popula-
tion. The results were presented as odd ratios (OR)
with 95% confidence interval (CI). A P-value less
than 0.05 were considered statistically significant.

Results:

In total, 8 % was judged to have a treatment need
owing to TMD. The highest estimate was found for
50 year olds women (21%) and the lowest estimate
was among 50- and 75-year-old men (2%). Twelve
percent of the women and 4% of men were judged to
have a treatment need owing to TMD with statisti-
cally significant difference between men and women
in 50 years old sample. In a multivariate analysis age,
gender of examiner, pain symptoms in the jaw-face-
head region, TMD dysfunction signs, TMD pain
signs, and smoking were significantly associated
with decision of treatment need.

Conclusion:

The results present new perspectives regarding deci-
sion making processes related to TMD. The observa-
tion that gender of the examiner had a significant in-
fluence of the estimation deserves to be scrutinized
further.

Contact E-mail: anders.wanman@odont.umu.se

©©©33

Clinical decision making in relation to presence of
jaw pain and dysfunction

A Lovgren', B Haggman-Henrikson, S Marklund’, A
Wanman’

'Department of Odontology, Clinical Oral Physiology,
Umea University, Umed 2Department of Orofacial
pain and Jaw function, Malmo University, Malmo,
Sweden

Aim:

The aim of this study was to evaluate the clinical
decision making in relation to three screening ques-
tions for jaw pain and dysfunction (3Q/TMD).
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Materials and Methods:

A total of 23,409 individuals registered with the
Public Dental Health in the county of Visterbot-
ten, Sweden answered the three screening questions
when they attended for their routine check-up be-
tween June 2010 and May 2011. From these, 300 pa-
tients who stated “yes” to one or more of the 3Q/
TMD (cases) and 500 who stated "no” to all of the
3Q/TMD (controls) were randomly selected and
their dental records were evaluated by a blinded ex-
aminer. Data on diagnosis, treatment carried out, or
declined treatment was extracted from the records.
The statistical analysis between cases and controls
was done with Chi-square test and logistic regres-
sion. A p-value < 0.05 was considered statistically
significant.

Results:

There was a fairly even distribution between men
and women among controls whereas the case group
had a majority of women (71%). Treatment related
to jaw pain and dysfunction had been carried out for
2% of the controls and 23.5% of the cases (OR 13.6;
CI, 7.1-26.2) with bite-splint therapy being the most
common treatment utilized. For 6.1% of the cases
the records stated that treatment had been proposed
but declined by the patient. Furthermore, 13% of the
cases had received treatment related to jaw pain and
dysfunction free of charge.

Conclusion:

In this evaluation of clinical decision making related
to symptoms indicative of TMD we found a rela-
tionship between an affirmative answer to a screen-
ing question and received treatment. Despite this
fact, for the majority of the cases no treatment re-
lated to the symptoms was initiated.

Contact E-mail: anna.lovgren@odont.umu.se
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