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In the 12th volume of the Balkan Journal of Stomatology (2008), on pages 47-50, the original
paper „An Analytic Study of Oral Healthcare System in Some EU Countries”, written by Dr. Juliana
Nikolovska, was published with one significant error concerning figure 3, which was a duplicate of
figure 2, but with the wrong legend.
We apologize to the author, and at the end of this issue, the concerned colleagues may find the
corrected paper with original pagination.
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Potential Preservation of Dental Pulp Stem Cells
SUMMARY

Dental pulp stem cells (DPSCs) as postnatal stem cells have recently
been described. They are clonogenic cells, capable for self-renewal with
high proliferative potential. Their multilineage potential and plasticity
enables their differentiation into different kind of cells, such as osteoblasts,
chondrocytes, adipocytes, muscle cells, neural cells, odontoblasts,
cementoblasts and ameloblasts. DPSCs are an important human stem
cells source, especially in patients who lost their chance for umbilical
cord blood isolation and preservation. As these cells became useful for
tissue engineering and cell therapy, proper mode of their preservation also
became important. The most important points in the cryopreservation and
recovery procedure are: growth phase of harvested cells, number of cells,
the proper cryopreservative concentration and serum concentration. The
cryopreservation process includes the following general components:
harvesting of the cells, addition of cryopreservative, the freezing
procedure, the thawing procedure and assessment of the viability prior to
transplantation. There is no single and perfect cryopreservation method.
Further investigations should be regarding capability of DPSCs and their
differentiated cells to recover and restart proliferation, differentiation and
new tissue production for therapeutic use after cryopreservation.
Keywords: Dental Pulp; Stem Cells; Cryopreservation

Postnatal Stem Cells and Their
Potential Use in Dentistry
Postnatal stem cells are defined as clonogenic cells
capable for self-renewal and multilinear differentiation1,2.
They play a significant role in tissue repair and
regeneration3. Advances in stem cell biology and gene
therapy technology have provided the great potential of
postnatal stem cells for use in regenerative dentistry4-6.
Recent investigations identified and characterized stem
cells from dental tissues, such as: dental epithelium, dental
papilla, dental pulp, periodontal ligament and dental
follicle3,4,7,8. Dental pulp stem cells have recently been
described as similar to bone marrow stem cells regarding
their gene expression profiles and expression of cell
markers9,10. Even though dental pulp stem cells have not
been as widely studied as bone marrow stem cells, their
high proliferative potential, self-renewal and multilinear
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differentiation potential has been described. DPSCs
possess multilineage potential and plasticity, so they are
able to differentiate into different kind of cells, such as
osteoblasts, chondrocytes, adipocytes, muscle cells, neural
cells, odontoblasts, cementoblasts and ameloblasts11.
A growing number of niches containing significant
number of stem cells have been identified within the
human body, which represents a physiologic source of
stem cells suitable for regeneration, transplantation and
tissue-based therapies. Dental tissues, such as adult dental
pulp, periodontal ligament and dental pulp from exfoliated
deciduous teeth, are shown to be an approachable and
large source of stem cells12. Stromal bone producing
dental pulp stem cells (SBP-DPSCs) and stromal bone
producing-stem cells from human exfoliated deciduous
teeth (SBP-SHEDs) can produce tridimensional bone in
in vitro conditions. This bone is woven but, after in vivo
transplantation, it can be remodelled into lamelar bone8,13.
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Dental Pulp Stem Cells
Dentine-pulp complex possess natural reparative
and regenerative potential which enables formation of
tertiary dentine3. After mild stimuli, such as attrition,
erosion or superficial caries, odontoblasts secrete
reactionary dentine matrix. However, intensive stimuli,
such as trauma, advanced caries or extensive restaurative
procedures, may cause death of odontoblasts and a
cascade of specific signals and yet un-clarified events.
This leads to high proliferation rate of progenitor/stem
cells and their differentiation into new odontoblasts3,14-16.
New odontoblasts secrete atubular reparative dentin or
osteodentin17. This reparative dentine represents a layer of
mineralised tissue that provides protection of pulp tissue
vitality3.
Postnatal pulp comprises several niches with
potential progenitor/stem cells which may have a
significant role in formation of reparatory dentine.
This subpopulation of undifferentiated cells represents
approximately 1% of total cell count, and it is inactive
in healthy tissue environment. Although very small, this
subpopulation has extremely high proliferative potential
and multi/potential capacity to produce terminally
differentiated cells in response to specific extracellular
signals3,18.
DPSCs are important human stem cells source,
especially in patients who lost their chance to isolate and
preserve stem cells using umbilical cord blood samples, as
this is one-time-only opportunity to obtain the specimen,
at the time of birth18. However, dental banking offers
convenience to harvest specimens during the period of
mixed dentition. An important issue in DPSCs banking
is limited in volume of dental pulp tissue within the
tooth cavity. Therefore, possible progenitor/stem cells
expansion after adequate method of preservation is very
important as this may augment potential therapeutic use of
DPSCs in regenerative medicine and dentistry19.

Stem Cell Preservation
As progenitor/stem cells became useful for tissue
engineering and cell therapy applications, proper mode
of their preservation also became important. Stem cells
may be used immediately after isolation in only certain
situations when allogenic transplantation procedures are
applied. It is defined that progenitor/stem cell transfer from
donor to recipient should be established within 72 hours.
Therefore, in some cases, protocols for preliminary storage
on supra-freezing temperatures can be used20. A longterm preservation til potential therapeutic use demands
cryopreservation of progenitor/stem cells. This method
is proven to be safe without significant adverse outcomes
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regarding host reaction, graft failure and transplantation
success.
The donor specimens are usually stored in public or
private banks, which store donor specimens for the donor
himself (private banks), or for an unknown matching
recipient during indeterminate time period. Public banks
are non-profit organizations that provide donor specimens
to match recipients through national or international bank
registries. Haematopoietic stem cells from umbilical cord
blood have been extensively studied regarded to possible
recovery and therapeutic use in stem cell transplantation
procedures after cryopreservation21. Current data have
shown that there are about 170 000 frozen units in 37 cord
blood registries in 21 countries world wide20.

Cryopreservation Methods
There is no single and perfect cryopreservation
method. During the past decade, different transplantation
centres developed their individual techniques for longterm preservation of progenitor/stem cells and their
differentiated cells20,22-23. The identification, isolation and
characterization of DPSCs, as an approachable human
postnatal stem cells source, enabled their exploitation24,25.
Therefore transplantation centres adjusted their methods
for long-term preservation of DPSCs as they became
an approachable source of human stem cells for autotransplantation, tissue regeneration and tissue-based
clinical therapies in humans9-10,13,26. Cryopreservation
and recovery procedures are described and debated in the
literature and the most important points in the procedure
are: growth phase of harvested cells, number of cells (too
low or too high cell number may decrease the recovery
rate), the proper cryopreservative concentration and serum
concentration18,20. The cryopreservation process includes
the following general components:
- Harvesting of the donor cells;
- Addition of the proper cryopreservatives;
- The freezing procedure at the proper temperature
and freezing rate;
- The thawing procedure and
- Assessment of the viability of the specimen prior to
transplantation procedure.
Cryopreservation procedures undertake international
recommendations and rules. The International Society for
Cellular Therapy (ISCT) defined special gamma irradiated,
ethinyl vinyl acetate based cryostorage container products
in which the specimens should be preserved. It has been
shown that the use of different containers, PVC and
polyolefin plastic bags accomplished different results
regarding the viability of specimens20.
Cryopreservative is additive to stem cell
concentrate, which intercepts formation of intracellular
and extracellular crystals and consequent cell death.
The standard cryopreservative is dimethyl sulfoxide
(DMSO), which prevents cell lesions during freezing. It
is usually used at concentrations of 1-20%, but common
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concentration is 10% in combination with saline and serum
albumin13,18,20,23,26-27. In vitro study proved that 10%
DMSO was superior to lower concentrations28. However,
proper DMSO concentration is debated in the current
literature due to DMSO induced toxicity with significant
side effects after transplantation of stem cells. Side effects,
such as nausea, vomiting, cardiovascular, respiratory,
CNS, hepatotoxic and haemolytic manifestations were
reported20. Potential alternative preservation methods
with possible future perspective could be propyleneglycol, combination of alpha tocopherol, catalase, ascorbic
acid and the glucose dimer trehalose, and addition of
the caspase inhibitor zVAD-fmk20,29. However, the
composition of the cryoprotective medium may be adapted
to the respective tissue to be frozen and thus the method of
preservation can be further adjusted23.
The storage temperatures used for cryopreservation
of haematopoietic stem cells during the last decade
have been -196ºC for storage in liquid nitrogen, -156ºC
for storage in vapour nitrogen and -80ºC for storage in
cryopreservation mechanical freezers20,23. Few authors
described possible storage at supra-freezing temperature,
at +4ºC30. Standard DPSCs preservation procedures
described in the literature imply storage in liquid nitrogen
at -196ºC and -80ºC9-10,13,20 or in mechanical freezers at
-80ºC18. The cells are cooled in a controlled manner and it
is possible to choose the point in time of intracellular ice
formation at a temperature of approximately -7 to -12°C,
preferably -10°C. In this way, the cells’ exposure to stress
during the freezing process is reduced, and the number
of viable stem cells is further increased. After the ice
formation, the DPSCs can be cooled down in cooling rates
to a temperature between -90°C and -160°C, or between
-100°C and -150°C, or even between -120°C and -130°C
if permanently storaged23.
Controlled thawing procedure considers gradual
thawing and slow rates, which enables good after
thawing recovery18,27. Regarding the survival rate of
the cryopreserved DPSCs, it has been found important
if the cells are thawed in several steps by dilution of the
freezing medium23. The standard thawing technique is
warming in a liquid medium at 35-39ºC, followed by
washing or dilution, which reduces the cryopreservative
content13,18,20,23. The dilution includes replacement of
freezing medium with a medium containing 50%, 25%,
12.5%, 6.25% and 0% foetal calf serum23.
Microbial contamination of transplants represents a
significant hazard; therefore, infection must be eliminated
before the beginning of cryopreservation method.
There is the risk of contamination of the culture bottles,
which is not induced by the donor graft, and therefore
specific measures should be employed. Also, infected
donor specimen must be aborted. In order to prevent
contamination, there is a need for processing in absolutely
clean areas with monitoring of stem cell preservation
procedures and screening of donor specimens.
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Papaccio et al13 have proved that DPSCs and their
differentiated cells can be safely recovered after long-term
cryopreservation, prolonged for up to 2 years. However,
cryopreservation of the whole dental pulp tissue has proven
to be problematic. Papaccio et al13 obtained negative results
for the cryopreservation of the whole dental pulp using
a similar technique as Seo et al26 for minced periodontal
ligament. This may be the consequence of higher water
content in the dental pulp, which is a mucus connective
tissue13. Therefore, a different cryopreservation procedure
is necessary for the whole pulp.

Conclusions
While cryopreservation of isolated and expanded
DPSCs has proven to be a safe procedure, storage of
primary tissue has shown small recovery rate10,13,26.
Investigation of different cryopreservation methods could
provide evidence about ideal and uniform technique for
long-term preservation. Ideal cryopreservation method
should provide storage of whole primary tissue and
possible isolation, recovery, viability and functionality
of DPSCs after thawing, compared to cells isolated from
fresh tissue. This idea has the practical and reasonable
advantages, because cryopreservation of the tissue
specimens in the clinic where they were harvested would
be less costly and more effective than direct isolation and
preservation of stem cells, which may require additional
equipment and professional personnel. There is necessary
for further investigations regarding capability of DPSCs
and their differentiated cells to recover and restart
proliferation, differentiation and new tissue production for
therapeutic use after cryopreservation.
Acknowledgments. The paper is supported by Ministry of
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Profile, Attitude and Satisfaction of Patients
Visiting a University Clinic
SUMMARY

Background: Patient satisfaction is becoming an increasingly
important indicator of dental care quality. The objective of the present
study is to outline the profile of the patients attending an undergraduate
university clinic and to determine the attitude, satisfaction and aspirations
of each patient in order to achieve the highest efficient patient care and the
improvement of the educational procedures.
Method: The survey was performed on 150 patients, who completed
their periodontal treatment at the University clinic in a 3-month interval.
They filled in a questionnaire concerning their demographic and behavioral
characteristics and the presence of risk factors. The patients were also being
asked about the reasons for choosing that clinic and their satisfaction from
the services.
Results: Results reveal that the profile of the patient attending the
clinic was a female, 55-year-old on average, of low socio-economic status,
with poor oral hygiene and heavy smoker. The vast majority of the patients
surveyed were satisfied with the facilities, the services and the treatment
received.
Concluions: Patients exhibiting risk factors were more likely to be
diagnosed with advanced periodontitis. The level of patient satisfaction was
reasonably high and not depending on the education level or the periodontal
disease severity.
Keywords: Patient; University Clinic; Satisfaction; Profile

Introduction
The Greek population can seek dental treatment
from the 12,858 active practicing dentists in Greece1. In
addition, dental services are provided by hospitals and
dental schools (students and residents). Dental schools’
clinics were described by Gies in 1926 as: “the infirmary,
which is the analogue of the hospital and dispensary in
medical education. Direct chair-side treatment of patients,
under conditions closely similar in all significant respects
to those of private practice, has been a fundamental
procedure in dental education since the establishment
of the first dental infirmary in the Baltimore College of
Dental Surgery in 1846.”2. Dental service is a dynamic
process between the provider and the recipient, with the
goal of improving health3. The key factor for the normal
functioning of a dental school’s clinic is to be both
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“patient-centered” and educationally efficient at the same
time4.
In case of the Dental school of the Aristotle
University of Thessaloniki (AUTH) in Greece, patients
are treated in specialty clinics, rather than in a general
dentistry clinic. The undergraduate periodontal clinic
of AUTH, where the present survey was conducted,
is part of the Department of Preventive Dentistry,
Periodontology and Implant Biology. The clinic is open
from 8am to 3 pm, functions under the supervision of 7
full-time members of the faculty and has 25 dental units.
The undergraduate students in the fourth and fifth years
are divided in groups of 25, with each group spending 2
hours per week in the clinic and supervised by 2 faculty
members. The students may treat patients with gingivitis
or periodontitis (chronic-mild, moderate, advancedor aggressive). The treatment starts with oral hygiene
instructions and information concerning the etiology of
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periodontal disease, and includes only the conservative
part of the treatment, which is completed with recall
appointments and supportive therapy. Patients needing
further or more complicated therapy, such as surgery or
implant treatment, are referred to the postgraduate clinic
of the department. The patients pay no fees, as the clinic
is funded by the State. Although it is a specialty clinic,
problems of the whole oral cavity are recorded. Then
a full dental treatment plan (including the periodontal
treatment plan) is being prepared and treatment continued
in other specialty clinics of the University.
Although the demographic and behavioral
characteristics, along with patient satisfaction, have
been proved important components of health care, the
number of studies exploring these problems has been very
limited in Greece5. Therefore, the objective of the present
study was to outline the profile of patients attending the
undergraduate periodontal clinic of the AUTH. This was
coupled with a second objective of examining attitudes,
satisfaction and the aspirations of clinic patients in order to
improve the efficiency of both patient care and education,
and increase the number of patients coming to the clinic.

Material and Methods
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and how confident they were regarding the success of the
treatment.
There was an additional section concerning scaling
experience or past periodontal surgery experience.
The questionnaires were anonymous and participation
in the procedure was optional and did not impede the
function of the clinic. The patients consented had a
procedure similar to a short personal interview, with all the
patients being interviewed by the same person.

Statistical Analysis
The available data were summarized using descriptive
statistics (i.e. relative and absolute frequencies, means
and standard deviations). The relations among categorical
variables (nominal, ordinal) were examined using the chisquared test6. The observed significance level (p-value) of all
statistical tests was computed by the Monte-Carlo method7.
The goal of this statistical approach was to enable the
researchers to make reliable inferences in cases where the
available data was small (and consequently the large sample
theory was in doubt), sparse, heavily tied, or unbalanced and
the validity of the usual assumptions (i.e. randomness of the
sample and independence of observations) underlying the
corresponding tests were not met.
All the statistical analyses were performed using
SPSS version 11.5 enhanced with the module Exact Tests.

Study Design
The study was conducted in the undergraduate
clinic of the Department of Periodontology in the Dental
School of the AUTH. The data was collected within a
3-month interval. The subjects for this study were all
the patients attending the clinic and completing the first
part of their treatment during that period. There were no
exclusion criteria. All the data were collected by means
of a 3-page structured questionnaire. Each questionnaire
comprised of 2 groups of questions. The first group
covered demographic characteristics, such as age, gender,
marital status, occupation, education, and residence (urban
or rural). It also charted behaviours, such as oral hygiene
habits and prior dental visit status, and environmental
factors, such as smoking and alcohol consumption.
In terms of medical history, only information about
diseases and medications, known to influence the course
of periodontitis or its treatment, were recorded. The
information about the diagnosis of periodontal disease
and tooth extractions was acquired from the dental history
with the cooperation of the attendant student. A clinical
examination was not included in the survey protocol.
The second part of the questionnaire focused on
the patients’ reasons for choosing the particular clinic,
their impressions and their degree of satisfaction with
the services, difficulties concerning opening times and
suggestions for improving the organization and function
of clinic, their feelings about the length of the procedure

Results
During the 3-month interval of the study, 150
patients completed the first part of their treatment in the
undergraduate periodontal clinic of the AUTH. All of
these patients responded to the survey and filled in the
questionnaire.
Responses indicated that the patient ages ranged
from 23 to 78 years, with the average age being 55.29
years (SD ± 11.09). Regarding gender, 58% of the patients
were female. 8 out of 10 patients were married, 1 out of
10 single, and 1 out of 10 divorced. When asked about
their educational status, 3.3% of the patients responded
that they had never been to school and 37.3% acquired
only basic education (elementary 6 years). 44.6% of the
subjects had stayed at school for secondary education (9
or 12 years), and 14.6% reported having at least some
university experience. Regarding occupation, 21.3% were
retired and 37.3% were unemployed. The majority of the
patients, 82.5%, resided within the urban area (Tab. 1).
One third of the patients reported not brushing their
teeth on a daily basis. 42% of the patients brushed once
per day, and 24.6% brushed more than once per day.
Only 14% of the subjects used any kind of additional oral
hygiene aids (dental floss or interdental brush). Regarding
patients’ prior dental visit status, 68.6% of the patients
responded that they visited the dentist only due to specific
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treatment or when they were in pain. The rest visited the
dentist once per year (22%), or more frequently (9.3%).
42% of the patients indicated that they smoke on
average 25 cigarettes daily (SD ± 16.3). 21.3% of them
reported consuming at least one glass of alcohol on a daily
basis. The average number of glasses was 1.7 ± 1.23 (Tab. 2).
Table 1. Demographic characteristics of the population studied
Age (years) (N=150)
<40
41 to 64
>65
Sex (N=150)
Male
Female
Occupation (N=150)
Employed
Unemployed (no income)
Pensioners
Educational status (N=150)
No education
Elementary (6 years)
Secondary (9 to 12 years)
University education
Place of residence (N=150)
Urban
Rural

N

Percentage

17
99
34

11.3
66.0
22.7

63
87

42.0
58.0

59
59
32

39.3
39.3
21.3

5
56
67
22

3.3
37.3
34.6
14.6

123
27

82.0
18.0

Table 2. Environmental and behavioural characteristics of the
population studied
N

Percentage

87
63

58.0
42.0

Alcohol consumption (N=150)
No
Yes
Mean number of glasses/day **

118
32

78.7
21.3

Tooth brushing frequency (N=150)
<1/day
1/day
2/day
>2/day

50
63
35
2

33.3
42.0
23.3
1.3

Additional oral hygiene (dental floss
or interdental brush) (N=150)
NO
Yes

129
21

86.0
14.0

Prior dental visit status (N=150)
Whenever they pain
<1/year
1/year
>1/year

98
5
33
14

65.3
3.3
22.0
9.3

Smoking (N=150)
No
Yes
Mean number of cigarettes/day*

* μ±SD=25.05±16.29 cigarettes, Median: 20, Interval: 2-100
** μ±SD=1.69±1.23 glasses, Median: 1, Interval: 1-6

Regarding the severity of periodontal disease, the
percentage of patients with mild chronic periodontitis
(CP) was 27.3%, with moderate chronic periodontitis
34.7%, with advanced chronic periodontitis 33.3%
and only one patient (0.7%) suffered from aggressive
periodontitis. (Table 3) Only sixteen patients reported
suffering from a systematic disease (like diabetes mellitus
or osteoporosis), which might influence the course of their
periodontal disease. (Table 4)
Table 3. Severity of the periodontal disease
Diagnosis (N=150)
Gingivitis
Mild chronic periodontitis
Moderate chronic periodontitis
Advanced chronic periodontitis
Aggressive periodontitis

N

Percentage

6
41
52
50
1

4.0
27.3
34.7
33.3
0.7

Table 4. Medical history
Medical history (N=150)
Free
Diabetes Mellitus
Osteoporosis

N

Percentage

134
11
5

89.4
7.3
3.3

When asked about the reason for visiting the
undergraduate clinic of AUTH (multiple responses
were available), 40% chose the answer “for economical
reasons”, 65.3% of the patients “reference from a friend
or relative, who had visited the clinic in the past and was
satisfied with the services”, 20% visited the clinic because
they knew a dental student and 12.7% of them because
they had been patients of the clinic in the past and were
satisfied. Only two patients were referred by a general
dentist.
Most of patients (53.3%) reported being satisfied
with the services and their attendant student, while one
third of those asked indicated that they were completely
satisfied. Twenty three point three percent of the subjects
reported difficulties regarding either opening time of the
clinic or its location. There was a considerable percentage
(22%), who believed that the clinic needed changes. They
suggested changes concerning the organization of the
clinic, the facilities, the dental units, the instruments and
opening hours (late afternoon appointments).
When asked how informed they felt about their
problem (pathogenesis of the periodontal disease, oral
hygiene instructions, importance of patient’s motivation,
etc.), 56.7% of them answered that they felt adequately
informed. One third of the patients thought that they were
very well informed about their problem and only 10% felt
inadequately informed.
The great majority of patients (82.7%) felt confident,
optimistic and believed that their treatment will be
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successful. Nevertheless, the remaining 17.3% had doubts
about the success of the treatment. (Table 5)
Table 5. Satisfaction index, proposals and thoughts of the
population studied about the treatment and its success
N

Percentage

Satisfaction of the services and the
attendant student (N=150)
Not at all (1/4)
Little satisfied (2/4)
Quite satisfied (3/4)
Very satisfied (4/4)

0
15
80
55

0.0
10.0
53.3
36.7

Proposals for changes (N=150)
No
Yes

117
33

78.0
22.0

Working hours
Organization of the clinic
Dental units
Instruments

14
15
20
21

9.3
10.0
13.3
14.0

Informed about the periodontal
disease (oral hygiene, pathogenesis,
etc) (N=150)
Not at all (1/4)
Little informed (2/4)
Quite informed (3/4)
Very informed (4/4)

1
14
85
50

0.7
9.3
56.7
33.3

Confident of the successful result of
the treatment (N=150)
Not at all
Maybe, not sure
Secondary (9 to years)

1
25
124

0.7
16.7
82.7

The treatment plans of 31 patients (20.7%) included
tooth extractions with an average of 2.26 (SD±1.692)
being required and the number of extractions ranging
from 1 to 7. Almost half of those asked (48%) were not
concerned about losing a tooth, while some felt bad
(24.7%) or very bad (27.3%) about losing their teeth.
The last part of the questionnaire was designed to
investigate the periodontal history of the patients. Sixty
eight percent of the patients had received root scaling
in the past, more specifically, they received it on average
3.97 years previously (SD±4.930), with a range of 1 to 30
years. Most of them (80.4%) had been treated by a general
dentist, 18.6% by a dental student of the current clinic
and only 1.0% was treated by a periodontologist. Only
this last patient, who had visited a periodontologist, had
also received a more advanced treatment, like periodontal
surgery. Concerning recalls, only 12.7% of the patients
visited their dentist for their recall appointment. It is
interesting that all these patients were included in the group
treated by dental students and even these patients had only
one recall appointment. When asked about the reason for
not continuing the therapy and stopping the procedure after
the completion of the root scaling, almost half of them

(46.1%) responded that they stopped because they thought
that the treatment was already completed. Of all, 21.1%
responded that they did not continue their therapy, because
they were not satisfied with the dentist, whereas 17.6% had
stopped for economic reasons. Only a tenth of the patients
were prepared to admit that they discontinued treatment
due to their own negligence. (Table 6)
Table 6. History of periodontal therapy
N

Percentage

Periodontal treatment in the past (N=150)
No
Yes
* When the last time was

48
102

32.0
68.0

Performed by (N=102)
General dentist
Periodontologist
Dental student

82
1
19

80.4
1.0
18.6

Type of treatment (N=102)
Non surgical
Surgical

101
1

99.0
1.0

Recalls (N=102)
No
Yes

89
13

87.3
12.7

Reason for stopping the therapy (N=150)
Thought that the therapy finished after the
initial treatment
Economical reasons
Negligence
Other

47
18
10
27

46.1
17.6
9.8
26.5

* μ±SD=3.97±4.93 years, Median: 2, Interval: 1 to 30

Discussion
The present sample comprises a specific part of the
population having in common a pathological periodontal
condition. It is obvious that the results and the conclusions
of this survey can be generalized only for that group
of patients and not for the entire Greek dental patient
population. Nevertheless, there is a value in comparing the
results from the current survey with general demographic
data and results from previous surveys.
It is very important that all the patients (150),
who completed their treatment while the survey was
being conducted, responded positively and filled in the
questionnaire. This can be attributed to the fact that the
whole procedure was anonymous, took only 3-5 minutes
to complete, and did not interrupt or delay the treatment
procedure.
The average patients’ age was 55.29 years, which is
close to the mean ages of 52 or 52.6 years found in other
surveys4,8. Additionally, the percentage of patients aged
<64 amounted to 77%; almost the same result (76%) was
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found by Elkind et al9. The percentage of the 65+ age
group (22.7%) is higher than that of the corresponding age
group of the average Greek population (16.71%)10. This
may be due to the fact that the present sample comprised
only periodontal patients, which in general were older.
Increasing age has been reported as a risk indicator for the
development and progression of periodontal tissue loss11.
Although the group 65+ had the highest incidence of the
advanced CP, no association was found between the age
and the severity of the periodontal disease.
Regarding gender, the 58% of the patients were
females, the same percentage was demonstrated by Elkind
et al9. A French survey in 2000 reported a percentage of
56% for females4, while 53.5% of the respondents in a
similar Greek survey in 2001 were females5. These results
vary widely from those of the National Statistics Service
of Greece (50.5% females) in 2007 and the Third National
Health and Nutrition Examination Survey (50.7%
females) in 199412. Although periodontal disease is more
prevalent in males13, it seems that females are more likely
to seek periodontal treatment14. Concerning the current
survey, the results could be attributed to the fact that about
30% of the sample consisted of housewives, who possibly
have enough free time, especially during the operating
hours of the clinic (8 a.m. to 3 p.m.), while at this time
male patients are usually at work. It should be mentioned
that there was a strong association between gender and
periodontal disease severity (Fig. 1). These results are in
accordance with other studies11,13.
The population looking for periodontal treatment
in the clinic is characterized by a high percentage of
retired people (21.3%) and a higher percentage of
housewives (about 35%). The non-economically active
population (60.7%) is comparable to the corresponding
non-economically active group in the Greek population
(almost 52%)10. Educational level of the patients was low,
as 41.3% of the respondents had never gone to school or
had acquired only basic education (6 years). These results
are totally different from those of other surveys, whose
patients were highly educated (74.4%)15. From these
comparisons, it can be inferred that the present sample
mostly comprises of people with low socioeconomic
status. 48% of the subjects of a survey that was conducted
in Greece in 2001 came from the low socioeconomic
group5. It is generally found that people with low
socioeconomic status are at higher risk of periodontal
disease16. However, data from the present study revealed
no association between occupation and periodontal
disease severity. On the other hand, a mild association
between education level and periodontal disease was
found. Only 15.8% of the patients with academic
education had advanced CP, whereas 47.4% of them had
mild CP. The percentage of the patients with no or basic
education, suffered from advanced CP, was 42.4%, which
is almost three times higher than that of the patients with
academic education (Fig. 2).
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Figure 1. Association between gender and periodontal disease severity

Figure 2. Association between education level and periodontal disease
severity

According to the present survey, one third of the
periodontal patients did not brush their teeth on a daily
basis. This percentage seems to remain stable over
the years in Greece, as the percentage of patients of
the same University in 1988, who did not brush their
teeth daily, was 35%17. Epidemiological research in the
USA indicates that the corresponding percentage was
only 5%18. Furthermore, only 14% use additional oral
hygiene means, whereas only 0.1% of the patients of
the University at Buffalo never floss18. These could be
attributed to the prior dental visits, since 68.6% of the
patients responded they sought dental treatment only
because of pain. In Thailand the corresponding percentage
was 80%14. Due to the rarity of dental visits, there is little
opportunity to teach proper oral hygiene or for periodontal
disease to be diagnosed early. This statement is confirmed
by the results of the present study, as a strong association
between prior dental visit status and periodontal disease
was found. (Fig. 3).
Alcohol consumption on a daily basis was reported
by 21.3% of the patients (mean value 1.69 glasses).
The present results revealed a statistically significant
difference between patients consuming or not consuming
alcohol in terms of suffering from advanced CP. At this
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time, these findings are not confirmed by the literature,
as there is no reported association between periodontal
disease and excessive alcohol consumption, except for a
limited risk of tooth loss and more calculus formation19,20.

Figure 3. Association between prior dental visit status and periodontal
disease severity

There is evidence suggesting a strong association
between types and intensity of smoking habits and
periodontal tissue loss and severity of periodontitis21.
Concerning the current survey, 42% indicated that they
smoked. This percentage is very high compared to a
recent survey in New York, where results showed that
only 28% of the patients were current smokers18. In
general, the prevalence of adult smoking in Greece is high
(37.6%)22. In other countries, like the USA for instance,
only 28.15 were current smokers12. In the present study,
almost half of the smokers suffered from advanced
periodontitis. Despite this fact, no statistically significant
association was found between smoking and periodontal
disease severity. The smokers of the current survey could
be characterized as heavy, as they smoked on average 25
cigarettes daily. Although most patients belonged to a low
economic group, they persisted in investing a sizeable part
of their income in cigarettes. Do these patients also invest
in their oral health? The answer might be disappointing.
The major motivation for 40% of the patients visiting
the clinic was the absence of fees. This can be ascribed
to the low socioeconomic status of a large part of the
sample. In other surveys, 81%23 and 67%24 of the patients
also indicated that the low cost was the most important
criterion for their choice. Almost two thirds of the patients
(65.3%) indicated that a friend, neighbour or relative
referred them to the clinic. According to 2 other surveys
57%4 and 45%24 of the patients were referred to the clinic
by relatives or friends. In addition, these surveys reported
a high reference by dentists. More specifically, the
percentage of references by dentists, as was recorded by
Lafont et al24 and Fromentin and Boy-Lefevre4, amounted
respectively to 34% and 18%. In the current study, only 2
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patients were referred by dentists. This indicates that the
Greek dentists should get used to refer their low-income
patients to a university clinic, so that more patients would
have access to the dental services.
No effort was made to compare the incidence
of different types of periodontal disease to that of the
general population, as the present sample comprised only
periodontal patients and the choice of the cases was based
on educational needs. Consequently, a higher incidence of
moderate or advanced chronic periodontitis was expected
in the present study as compared to the general population.
The part of the questionnaire concerning the
periodontal history revealed that one third of the patients
(32%) had no periodontal treatment in the past, even a
simple root scaling, although most of these patients were
diagnosed with moderate or advanced periodontitis. The
more advanced disease, along with the presence of risk
factors, makes the therapy more complicated and the
outcome more uncertain. The percentage of the patients
that had at least one risk factor from the following smoking, diabetes mellitus or osteoporosis was 50.7%
(Tab. 7). The patients of this risk group were more likely to
be diagnosed with advanced periodontitis, p<0.05 (Fig. 4).
These results, combined with the poor oral hygiene, lead
to a poor prognosis, accompanied by high probability of
tooth loss25. Tooth extractions had to be included in 20%
of the periodontal treatment plans, with a mean value of
2.26 extractions. It is very disappointing that half of the
sample (48%) did not care about losing a tooth. According
to another survey in Great Britain, only 45% of the sample
had experienced difficulties in accepting the loss of their
teeth26. These results indicate an urgent need for better
dental education in Greece and the impact that tooth
loss can have on people and on their lives should not be
underestimated.
Table 7. Presence of at least one risk factor

Free history & non smoker
Free history & smoker
Diabetes Mellitus & non smoker
Diabetes Mellitus & smoker
Osteoporosis & non smoker
Osteoporosis & smoker

N

Percentage

74
60
9
2
4
1

49.3
40.0
6.0
1.3
2.7
1.0

When asked how informed patients felt about their
periodontal disease, its pathogenesis, its treatment and
its prevention, the vast majority responded that they felt
informed (56.7%) or very well informed (33.3%). This
means that their attendant student was efficient in teaching
oral hygiene and making the issue of the periodontal
disease clear to them, resulting in better patient motivation
and compliance.
If these patients utilize that knowledge, follow the
instructions and come for their recall appointments,
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they will be more likely to attain successful treatment.
Unfortunately, only 12.7% of our subjects had at least
one recall appointment, upon the completion of the first
phase of the periodontal treatment. The majority (46.1%)
thought that periodontal therapy was complete after the
end of the root scaling. It is very important on the part
of the dentist to clarify that the maintenance phase of the
periodontal therapy is judicious and patients should never
forget their recall appointments27.

Figure 4. Association between risk factors (smoking, diabetes mellitus,
osteoporosis) and periodontal disease severity

Only one patient had visited a periodontologist
previously and he was also the 1 and only patient that had
had a periodontal surgery. Similarly, Karydis et al5 found
that only 2.5% of the patients visited a specialized dentist.
On the other hand, according to a survey in the USA,
15% of the sample had a gum surgery in the past18. This
means that either the periodontologists are not so well
known in Greece, or the people of the sample could not
afford visiting a periodontologist. Regrettably, there are
no formal data about the number of periodontologists, as
Periodontology is not a recognized specialty in Greece.
This matter represents part of the general need for a
recognized specialty in Periodontics in Europe28.
A considerable part of the sample (21.6%) stopped
periodontal therapy because they were not satisfied
with the dentist or his/her services. Dentists are service
providers; therefore, they have to satisfy their clients/
dental patients. Obviously, satisfaction is dependent on
the quality of the services provided. There is increasing
evidence that the association between satisfaction, patient
compliance and success of the treatment determines the
quality of health care29. Patients have some expectations
when they commence treatment; when comparing these
with their final perceptions (experiences) after treatment, a
difference appears. This difference is the quality gap. The
quality of the dental services is a complicated issue and
very difficult to assess. The characteristics that could be
examined are classified into 4 categories: (1) Assurance freedom from danger or risk and insecurity; (2) Reliability
- scientific qualifications and reference to a specialized
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dentist, if necessary; (3) Responsiveness - willingness to
help the patient and an adequate supply of information;
(4) Empathy - communication and understanding of
patients’ needs30.
According to the present survey, 90% of the patients
were completely or very satisfied by the quality of the
services and the behaviour of their attendant student.
High levels of patients’ satisfaction were indicated
by the findings of Lafont et al24 and Al-Mudaf et al31.
These percentages reflect the team approach of the
clinic, the cooperation between the students and faculty
members, the quality of the services, along with the
absence of the fees, which taken together create an
attractive environment. Besides, no association was
found between satisfaction and severity of periodontal
disease or educational level. This might mean that all the
patients with either mild CP (simple therapy) or advanced
CP (more complicated therapy) were satisfied with the
services of the clinic.
The patients were asked to record their comments
and their proposals on the questionnaire. The vast
majority was dissatisfied with the number and length of
the appointments, and wished the treatment procedure
to be shorter. These complaints were also reported in the
survey of Fromentin and Boy-Lefevre4. Some patients
experienced problems due to the clinic location, especially
those belonging to the rural group. Some complained
about the old dental units, the shortage of ultrasonic
devices and the delayed appointments. With the exception
of the duration of the therapy (that can not be changed), all
the other comments and proposals have to be checked and
considered, if one seeks to improve patient satisfaction.
It is very important to improve facilities, to optimize
the level of the quality of services and to behave in
a pleasant and reliable way, as the dentist-patient
relationship is a very sensitive one32. These things are
the key to keeping patients satisfied and minimizing the
gap between expectations and perceptions. The next step
is reference; if the patient is content, he/she will visit the
clinic again in the future and will also recommend the
clinic to friends and relatives, spreading and enhancing
the reputation of the clinic. The increased number
of incoming patients benefits education and creates
an adequate patient pool to ensure optimal clinical
experiences for all students.
The last question had to do with confidence and
optimism about the success of the treatment. The majority
of the respondents, 82.7%, were sure that the therapy will
be successful. It is very important for a dentist to treat
a confident patient, who has realized the severity of the
situation and is convinced that their cooperation is essential.
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Presence and Clinical Significance of
Radix Entomolaris and Radix Paramolaris
SUMMARY

Mandibular molars can have an additional root located disto-lingually,
called radix entomolaris (RE) or mesio-bucally, called radix paramolaris
(RP). An awareness and understanding of the complexity of root canal
morphology contributes to the success of root canal treatment. The
purpose of this study was to describe location and morphology of RE and
RP in mandibular molars, their prevalence, internal anatomy, and clinical
significance during endodontic procedures.
Keywords: Endodontic Treatment; Radix Entomolaris; Radix Paramolaris
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Prevalence of Radix Entomolaris
and Radix Paramolaris

The main objective of root canal treatment is
the thorough mechanical and chemical cleaning and
shaping of the root canals, before a dense root canal
filling. Moreover, an awareness and understanding of the
complexity of root canal morphology contributes to the
success of root canal treatment.
It is well documented that mandibular molars often
display several anatomical variations in the number of
roots and root canals. In most cases the mesial root has
2 root canals, ending in 2 distinct apical foramina, or
sometimes merging together at the root tip to end in 1
foramen. The distal root, in most cases has 1 root canal,
but sometimes, if the orifice is particularly narrow and
round, a second distal canal may be found.
An

anatomical

variation

concerning

the

root

number is the presence of an additional root named as
radix entomolaris1 (RE) or radix paramolaris2 (RP). RE
is located disto-lingually and RP is located buccaly or
mesio-buccally.
The aetiology behind the formation of RE and RP
has not been elucidated yet. Recent data attribute their
formation to racial genetic factors, external factors during
odontogenesis and to distribution of an atavistic gene or
polygenetic system3-5.

A RE can be found in European populations, mainly
on the first and less frequently on the second and third
mandibular molar6, with a frequency varying from 0.7%
to 4.2%2,7-13 (Tab. 1). On the other hand, in population
with Mongoloid characteristics, such us Chinese, Eskimo
and American Indians, a RE occurs with a frequency
varying from 5% to more than 50%3,5,8,12,14-33 (Tab. 2).
Because of its high frequency in these populations, the RE
is considered as a normal morphological variant. Curzon5
suggested that certain traits, such as the 3-rooted molar,
had a high degree of genetic penetrance, as its dominance
was reflected in the fact that pure Eskimo and Eskimo/
Caucasian mixes had similar prevalence of the trait.
In a recent study34, the radiological examination of
4050 children in a Korean population revealed a positive
correlation between the presence of an additional root
in primary and permanent molars. When an additional
root was present in a primary molar, the probability of
the posterior adjacent molar to have an additional root,
too, was greater than 94.3%34. This result indicates the
existence of a significant prognostic factor for the correct
diagnosis of a RE.
A RP can be found mainly on the third mandibular
molars, and less frequently on the second and first
mandibular molars, with a frequency varying from 0.5%
- 1%6. This macrostructure is very rare and occurs less
frequently than the RE.
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Table 1. Prevalence of 3-rooted mandibular first molars in European population. Survey of available studies
Origin

Total number of teeth

Number of teeth with
3 roots

Percentage (%)

Taylor 1899 7

United Kingdom

119

4

3.4

Bolk 1915 2

Netherlands

1713

18

1.0

De Souza-Freitas et al. 1971 8

European

422

27

3.2

Skidmore & Bjorndahl 1971 9

Caucasian

45

1

2.2

United Kingdom

377

13

3.4

Spanish

156

5

3.2

Study

Curzon 1973 10
Steelman 1986 11
Ferraz & Pecora 1993 12
Schäfer et al. 2009 13

Caucasian

117

5

4.2

German

1024

7

0,7

Table 2. Prevalence of 3-rooted mandibular first molars in non-European population. Survey of available studies
Origin

Total number of teeth

Number of teeth with
3 roots

Percentage (%)

Tratman 1938 14

Chinese
Malay
Javanese
Indians
Eurasians
Japanese

1615
475
110
453
262
168

95
41
12
1
11
2

5.8
8.6
10.9
0.2
4.2
1.2

Laband 1941 15

Malay in
N. Borneo

134

11

8.2

Pedersen 1949 16

Greenland Eskimo

64

8

12.5

Somogyi & Simons 1971 17

Canadian Indians

250

39

16

Japanese

233

73

17.8

Turner 1971 18

Aleut Eskimo
American Indian

263
1983

84
116

32
5.8

Curzon & Curzon 1971 19

Keewatin Eskimo

98

28

27

Baffin Eskimo

69

15

21.7

Guam

400

52

13

Chinese
Malaysian

52
149

7
25

13.4
16

Thai

364

70

19.0

Study

De Souza-Freitas et al. 1971 8

Curzon 1974 5
Hochtstetter 1975 20
Jones 1980 21
Reichart & Metah 1981 3
Walker & Qackenbush 1985 22

Hong Kong Chinese

213

31

14.6

Walker 1988 23

Hong Kong Chinese

100

15

15

Harada et al. 1989 24

Japanese

2331

440

18,8

Chinese (Singapore)

304

24

7.9

Younes et al. 1990 26

Saudi
Egyptian

581
739

17
6

2.92
0.01

Ferraz & Pecora 1993 12

Japanese
Negroid

105
106

12
3

11.4
2.8

Yew & Chan 1993 27

Chinese

832

179

21.5

Loh 1990 25

Sperber & Moreau 1998 28

Senegalese

480

15

3

Gulabivala et al.2001 29

Burmese

139

14

10.1

Gulabivala et al 2002 30

Taiwanese

118

15

12,7

Ahmed et al. 2007 31

Sudanese

100

3

3

Peiris et al. 2007 32

Sri Lankan

100

3

3

Tu et al. 2007 33

Taiwanese

166

35

21
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Radix Entomolaris
Carabelli1 was the first investigator that mentioned
the presence of an additional root in mandibular molars,
which is called radix entomolaris (RE). RE is located
disto-lingually, with its coronal third completely or
partially fixed to the distal root. The dimensions of RE
can vary from a short conical extension to a mature root
with normal length.
RE morphology can be classified according to
the classifications proposed and described by Carlsen
and Alexandersen35 and De Moor et al36. Carlsen and
Alexandersen35 describe 4 types of RE according to the
location of the cervical part of the RE. This classification
allows for identification of separate and non-separate RE
in conjunction with the location of the distal root.
- Type A: Distal location of the cervical part of the RE
with 2 normal distal root components (Fig. 1a);
- Type B: Distal location of the cervical part of the RE
with 1 normal distal root component (Fig. 1b);
- Type C: Mesial location of the cervical part (Fig.
1c);
- Type AC: Central location between the distal and
mesial root components. The dimensions are almost
vestigial (Fig. 1d).
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buccally. The RP dimensions may vary from a mature
root to a vestigial conical component. As a supernumerary
root, RP may be separated or partially fused to the buccal
or mesio-buccal side of the tooth cervix.
According to the classification of Carlsen and
Alexandersen37 RP morphology can be classified in 2
types.
- Type A: Location of the cervical part on the mesial
root complex. The dimensions of the RP vary and
the length may be shorter (Fig. 3a) or equal (Fig. 3b)
to the mesial root complex;
- Type B: Location of the cervical part centrally,
between the mesial and distal root complexes. The
dimensions are almost vestigial (Fig. 3c).

Figure 2.

Figure 1.

De Moor et al36 describe 3 types of RE according to
the curvature variation in bucco-lingual orientation, based
upon the bending of ISO #10 files after scouting of the
root canal.
- Type I: Straight root/root canal (Fig. 2a);
- Type II: Initial curved entrance with straight
continuation (Fig. 2b);
- Type III: Initial curve in the coronal third and second
curve that continues in the middle and apical third
(Fig. 2c).

Radix Paramolaris
Bolk2 was the first investigator that reported the
occurrence of an additional root which is called radix
paramolaris (RP). RP is located buccaly or mesio-

Figure 3.

Clinical Significance
The presence of a RE or a RP has clinical
implications in endodontic treatment. Clinicians should
take into consideration the presence of such anatomical
variations, because an inaccurate diagnosis of these
supernumerary roots may lead to complications or a
missed canal during root canal therapy.
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Concerning the RE, there are some existing traits
of tooth crown and cervical morphology that may
indicate the presence of an additional root during
clinical inspection. These traits include the presence
of a prominent occlusal, distal or disto-lingual lobe, in
combination with a cervical prominence or convexity38.
Concerning the RP, an additional root is nearly
always associated with an extra cusp (tuberculum
paramolare) at the buccal side (Fig. 4). Moreover, the
cervical part of the RP is also more prominent and the
convexity can be detected by means of a periodontal
probe (Fig. 5).

During pre-operative radiographic examination,
it is possible that the same bucco-lingual plane of RE
and distal root, or RP and mesial root, may lead to a
superimposition. This fact may possibly result in an
inaccurate diagnosis. For this purpose, 2 radiographs
exposed at 2 different horizontal angles (Buccal
Object Rule) are needed to identify this additional
root. Moreover, a primary interpretation of particular
radiological marks, such as an unclear view or outline of
the distal or mesial root, may indicate the presence of a
RE (Fig. 6) or a RP (Fig. 7). The application of the Buccal
Object Rule is also requisite during the radiological
working length determination of the RE (Fig. 8) and
RP (Fig. 9), respectively. If a RE or RP is diagnosed
radiologically before endodontic treatment, the surgeon
knows what to expect or where to look once the pulp
chamber has been accessed.
Tooth isolation and application of visual aids, such as
loupes or operating dental microscope, are useful during
negotiating and scouting of the canal orifices.

Figure 4.

Figure 6.

Figure 5.

Figure 7.
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Figure 8.

Figure 10.

Figure 9.

Figure 11.

Concerning the access cavity preparation in the
presence of a RE, it is mandatory for the clinician to
extend the typical trapezoidal access cavity disto-lingually
in a more rectangular outline form. The orifice of the RE
is located disto- to mesio-lingually from the main root
canal/canals in the distal root (Fig. 10). A dark line on
the pulp chamber floor, disto-lingually, may indicate the
precise location of the RE orifice. During the exploration
of the pulp chamber floor with angled probes, distolingually, the removal of the calcification above the orifice
leads to a better access to the RE.
Concerning the access cavity preparation in the
presence of a RP, an extension of the trapezoidal access
cavity mesio-buccally is requisite. The distance between
the RP canal orifice and the mesial root canal complex is
almost double than the distance between the 2 mesial canal
orifices. After the enlargement of the access cavity and the
removal of the mesio-buccal overlying edge of the pulp
chamber floor, the orifice of the RP is revealed (Fig. 11).

A severe bucco-lingual root inclination in the apical
third of type III RE can cause different procedural errors,
such as straightening of the root canal or a ledge, with
root transportation and loss of working length. The use of
flexible nickel-titanium rotary files is advisable, because
they allow a more centred preparation with restricted
enlargement of the coronal third and orifice relocation.
Straight-line access has to be emphasized because the
majority of RE are curved.

Conclusions
- The frequency of a RE in mandibular molars
varies in accordance with specific racial traits.
The incidence of a RP is very rare and occurs less
frequently than the RE.
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- Clinicians should take into consideration the
existence of such anatomical variations in the
number of roots.
- Pre-operative diagnosis of RE and RP is essential
for the clinician to avoid procedural errors that may
compromise the root canal treatment result.
- Careful clinical inspection of tooth crown and
cervical morphology is necessary.
- Pre-operative periapical radiographs exposed at 2
different horizontal angles are required to reveal
the presence of an additional third root, that may be
hindered in cases of superimposition.
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Shape of the Upper Alveolar Arch in Albanian Subjects

SUMMARY

Classification of dental and alveolar arches is a question widely
discussed and a lot of ways have been presented to describe various types of
them. It is considered to be a catenary curve, a parabolic curve, an elliptical
curve, or a hyperbolic curve. Mathematical functions to accurately describe
the dental arch form are proposed, but they can not be easily used. So a
standard method to qualitatively analyze the shape of dental arch is lacking.
The present study is done in 150 Albanian adult subjects that have done a
magnetic resonance imaging of a head. The slices of maxillary alveolar arch
with complete alveolar sockets were selected, and its form was classified as
elliptic, round, U-shape or V-shape (based on Thompson’s classification).
In 74.7% of cases the upper alveolar shape was considered to be
elliptic, in 3.3% to be round, in 14.7% to be U-shape and in 7.3% to be
V-shape. The results showed no significant differences between males and
females. To the authors knowledge this is the first published study related to
Albanian subjects and further investigations concerning arch size data, are
needed.
Keywords: Dental Arch, shape; Alveolar Arch, shape

Introduction
Previous studies related to the upper and lower dental
arches usually evaluated their size and shape. Discussions
of the methods to describe the shape are of great diversity
in literature. About a century ago, Hawley considered
the dental arch shape to be triangle-like, with the base
between 2 mandibular condyles and, in its anterior part, as
an arc of a circle that consists of 6 anterior teeth1. Later
on, Mc Connail and Scher2 compared the dental arch
shape to a catenary curve, which means that it resembles
to a catenary chain of constant length, but variable in the
distance between its points of suspension. Other studies
has considered the shape to be as one of these curves: an
elliptic curve3,4, or a parabolic curve5,6, or a hyperbolic
curve6, or as mixed curves7. Also, other dental arch
forms are described by Thompson (cited by Nakatsuka8
and Kumabe9): square, round-square, round, and round
V-shaped forms.

Nikollaq Leka, Sofika Qamirani, Ruzhdie
Qafmolla, Gjergji Vreto, Arben Rroji, Maksim
Çela, Klodiana Shkurti
University Hospital Centre “Mother Theresa”,
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Recently, under computer applications, the shape has
been subjected to sophisticated statistical analyses and
mathematical equations10-12.
The aim of the present study is to specify the shape
of the upper alveolar arch in a series of normal Albanian
adult subjects.

Material and Methods
The study was based on images taken from magnetic
resonance imaging examinations of the head of 150
Albanian adult subjects (80 males and 70 females). The
examinations were done in the University Hospital Centre
“Mother Theresa” in Tirana, Albania during the period
September 2008 - January 2009.
The cases with results of examination, related to
orofacial diseases or abnormalities were excluded from

24 N. Leka et al.
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the study. The T1-weighted slices of maxillary alveolar
arch, with clearly visible alveolar sockets chain were
selected. The shape of the arch form was classified based
on Thompson’s classification, as elliptic shape, round
shape, U-shape and V-shape (Fig. 1). 2 experienced
specialists of the field (R.Q. and N.L.), independently,
made the classification of alveolar arches; in all cases the
decision was a result of the consensus.

the round shape was found in males in 3 cases or 3.75%
and in females in 2 cases or 2.86%. Similarly, the U-shape
was found in males in 15% and in females in 14.29%.
However, the V shape was found in males in 6.25% and in
females in 8.57%. No statistically significant differences
were seen between males and females regardless the
shape.
From the total of 150 cases, 112 cases or 74.67%
were considered to have an elliptic shape, 5 cases or

Results

3.33% were considered to have a round shape, 22 cases or

According to sex, the elliptic shape was found
slightly more frequently in males than in females (Tab. 1;

14.67% were considered to have a U shape, and 11 cases
or 7.33% to have a V- shape (Tab. 1).

Figure 1. The shape of upper alveolar arch

Table 1. The results of the alveolar arch shape according to sex
Patients

Elliptic shape

Round shape

U-shape

V-shape

Males

60 (75.00%)

3 (3.75%)

12 (15.00%)

5 (6.25%)

Females

52 (74.29%)

2 (2.86%)

10 (14.29%)

6 (8.57%)

112 (74.67%)

5 (3.33%)

22 (14.67%)

11 (7.33%)

Total

Discussion
The shapes of alveolar and dental arches are
determined by interplay between genetic factors and many
different external environmental factors. It is accepted that
the primary factors involved in the determination of final
tooth position are resting pressures of the lips, cheeks and
tongue13,14.
Most of previously published studies concerning the
subject are widely based on dental cast’s examination,
which means they estimated the dental arch shape. The
present study is based on alveolar arch examination in
MRI slices. So, 2 different methods are used to estimate
2 different objects. On one hand, concerning the method,

magnetic resonance images are identical to the real
shape of the objects. The T1 and T2 weighted sequences
give excellent images of alveolar sockets and arches. On
the other hand, it is accepted that in humans the shape
of dental arches and alveolar processes do correspond
to each other, because the whole dentition in each arch
moves as a unit15. This is why the shape of alveolar
arches, as they are found in magnetic resonance imaging
(MRI) may be used to predict the shape of dental arch
found in dental casts.
The classification of dental (and alveolar) arches is
a question widely discussed in literature. Many attempts
done, and many classifications proposed, which means
that a unique classification, accepted from all, does not
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exist. So, the final result is that there is lack of a standard
and time effective method to qualitatively analyze the
shape of dental arch till now. Having so much “noise in
the image” of dental (and alveolar) arch shape, the authors
agree that metrical and mathematical definitions are
interesting, but not always very easy to be used, because
an arch that fitted a precise pattern is to be regarded as an
exception rather than a rule16. Following this statement,
it is said that no generalized universal arch shape seems
to be applicable to the individual and that algebraic and
geometric formulae provide symmetry which does not
account for individual variations17. The analysis and
comparison of some mathematical functions to describe
the dental arch shape, proposed in literature, have shown
that even if any of them (the fourth-order polynomial
function) can be used to predict an individualized ideal
arch, when defining the dental arch mathematically, the
more the error was reduced, the more irregular were the
curvatures that were produced11.
The present study is based on Thompson’s
classification of dental arch shape; this is a simple and
useful one, applied exactly or modified from some other
authors: Izard4, Nakatsuka8, Kadanoff cited by Lang18,
Nojima19 etc.
The most found shape of the upper alveolar arch
in the present study was the elliptic one in 74.7% of the
cases; other authors have also found this shape to be the
most common (Izard4 in 75%, Nakatsuka8 in 58.1%, and
Kadanoff19 in 50.6%). The second type of shape in range
was the U-shape found in 14.7% of cases in the present
study (Izard4 has found it in 5%, Nakatsuka8 in 21%,
and Kadanoff19 in 4%). The V-shape was found in 7.3%
of cases in the present study, while Nakatsuka8 has found
it in 16.1%. The less common shape was the round one,
found in 3.3%, while Nakatsuka8 has found it in 4.8%.
Nojima19 classified the dental arch shape into square,
ovoid, and tapered arch forms, and in Caucasians and
Japanese persons with class I, II, and III malocclusions
found that more than 80% of the Caucasian had ovoid
and tapered arch forms and more than 80% of the
Japanese had ovoid and square arch forms, resulting in the
predomination of ovoid (elliptic) forms.
The present study didn’t show any sexual
dimorphism; this is a conclusion of other studies, too7,20.
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Is Beta-Tricalcium Phosphate Combined With Type I
Collagen Effective for Human Socket Preservation
Prior to Implant Placement? - A Case Report
SUMMARY

The authors report the use of synthetic beta-tricalcium phosphate
with type I collagen immediately after tooth extraction for simple socket
preservation indicated in the pre-implant management of alveolar bone.
The bone material was used without a barrier membrane and forming
a mucoperiosteal flap. Clinical examination revealed solid new bone
formation with no changes in vertical and horizontal dimensions 9 months
after the socket preservation. Immunohistochemical analysis demonstrated
presence of active osteonectine-positive cells. The new bone formed after
the use of beta-tricalcium phosphate and type I collagen in the socket
preservation method can allow dental implant placement and implant
loading.
Keywords: Beta-tricalcium Phosphate; Type I Collagen; Alveolar Socket, preservation;
Immunohistochemistry; Dental Implants

Introduction
Dental implants have become generally accepted
treatment in the management of partially or totally
edentulous patients. For successful clinical outcomes,
adequate quality and quantity of bone are necessary to
ensure long-term implant stability. However, significant
reduction in bone volume in both horizontal and vertical
directions after tooth extraction may affect the successful
placement and osseointegration of dental implants1,2.
The preservation of the socket dimensions
immediately after tooth extraction is a method which
has been attempted by different bone substitutes to
increase the quality of bone regeneration and to maintain
the original dimensions of alveolar bone3-5. Betatricalcium phosphate (β-TCP) is synthetic material with
osteoconductive properties. Bone regeneration with
successful clinical and histological results has been
reported in cases where β-TCP was used to fill bone
defects after cyst removal, sinus-lift surgery and isolated
alveolar ridge augmentation without the use of a barrier
membrane6-8.
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The aim of this report was to present clinical,
radiographic and immunihistochemical evidence of the
extraction socket preservation in a patient treated with
β-TCP associated with type I collagen prior to dental
implant placement.

Case Report
A 30-year-old healthy female was presented for
implant placement consultation after the extraction of
second upper left premolar for single-crown rehabilitation.
The tooth was indicated to be removed since the
transversal fracture of the root was found with the failure
of endodontic treatment (Fig. 1a).
The tooth extraction was done under the maxillary
infiltration anaesthesia. After extraction of the tooth and
wound debridement, the extraction socket was filled with
beta-tricalcium phosphate and type I collagen (β-TCP/
Clg - RTR Cone®, Septodont, Saint-Maur-des-Fosses,
France) from the apical part of the socket to the crestal
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bone level. The material and the socket opening were left
to heal spontaneously since no barrier membrane was
used for the guided tissue regeneration, or mucoperiosteal
flap performed (Fig. 1b). A course of antibiotics and
pain medication with appropriate instructions were

administered to the patient for 5 days. The follow-up

Figure 1a. Radiograph confirms indication for tooth extraction

Figure 1b. β-TCP/Clg placed into the alveolar socket and secured by
sutures. No barrier membrane and mucoperiosteal flap used

Nine months after the socket preservation, the re-entry
procedure of the grafted area was done for bone biopsy and
implant placement (Replace®, NobelBiocare, Sweden).
The bone was evaluated by immunohistochemical analysis
using 4 μm thick sections, mounted on poly-L-lysine
coated glass slides. Antigen retrieval was achieved by
heating slides with citrate buffered solution into a microwave oven at 2 circles of 5 min each. Afterwards, sections
were incubated in 4 C° in a humified chamber with the
primary antibody against osteonectin (clone NCL-ONECTIN 15G12, Novocastra Co.UK) at a dilution 1:20
overnight. A 2-step technique was used for the secondary
antibody (Envision, Dako Ca, USA). Diaminobenzidine

was preferred as chromogen and slides were lightly
counterstained with haematoxylin and mounted.
Clinically, the grafted area healed uneventfully with
completed gingiva closure of the socket opening in 2
weeks (Fig. 2, a and b). There were no signs of infection,
exudation or material loosing during the observation
period of 9 months. The residual alveolar bone 9 months
after the socket preservation was adequate for the
implant placement (length of 12 mm, and diameter of 4.3
mm), without significant resorption in both vertical and
horizontal directions (Fig. 2, c-e). There were no clinical
signs and symptoms of implant/crown failure 2 years after
loading (Fig. 2f).

Figure 2a. 3 days after β-TCP/Clg placement and subsequent closure of
the socket opening;

Figure 2b. A complete closure of socket opening after 2 weeks;

examinations were done at 3, 5 and 7 days, and, associated
with radiographs, at 4 and 9 months after the placement of
the material.
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Figure 2c. Healed gingival wound 9 months after alveolar socket
preservation;

Figure 2d. Re-entry of the alveolar bone for implant insertion 9 months
after alveolar socket preservation. New bone formation is compact and
solid without horizontal resorption of alveolar ridge;

Figure 2e. No reduction in vertical dimension of the alveolar ridge 9
months after the socket preservation

Figure 2f. Radiograph of the implant and crown 2 years after the
prosthetic rehabilitation

Figure 3a. Periapical radiograph taken 7 days after the placement of
β-TCP/Clg;

Figure 3b. Radiograph taken after 6 months showing peripheral bone
formation and central radiolucency;
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Radiographically, a radio-dense structure of bone
appeared to be seen peripherally, with central location
of radio-lucency after 9 months of healing period (Fig.
3, a-c). There was no appearance of the residual graft
material at the time of implant placement. Two years of
loading did not show a crestal bone resorption around the
implant body (Fig. 2f).
Immunohistochemically, the osteonectine expression was mainly detected in differentiating osteoblasts
or osteoblast-like cells lying over the newly formed
bone (Fig. 4a). Some osteonectine positive cells were
also found in bone marrow (Fig. 4b). The intensity
of positive immunostaining was graded from mild to
strong.
Figure 3c. Radiograph taken after 9 months showing complete bone fill
of the socket with slight decrease in bone density at the central position

Figure 4a. Osteonectine-stained β-TCP/Clg-treated socket 9 months
after alveolar socket preservation. Cells stained for osteonectine
were seen close to the mineralized new bone formation (an original
magnification x 100);

Figure 4b. Osteonectine-positive cells localized in fibrous tissue and
bone marrow (an original magnification x 100)

Discussion
This case demonstrates that β-TCP/Clg provides an
effective scaffold which can allow in-growth of active
cellular and vascular components inside the material.
This characteristic of osseoconductive material will
promote a formation of new mineralized bone and bone
marrow in a human extraction socket. The presence of
newly formed bone, lined with osteonectine-positive
cells, demonstrated that active bone formation was still
in process. Furthermore, osteonectine-staining cells were
taking places not only around new bone but also inside of
fibrous tissue, which finally resulted in the appearance of
new centres of ossification. In addition, type I collagen
combined with β-TCP induces osteogenesis by supporting
osteoblastic differentiation and proliferation resulted in
acceleration of the healing process in bone defects9,10.
There was no residual graft material detected after
9 months because the relatively fast biodegradation
of β-TCP occurs by both chemical dissolution and
osteoclastic-cell activity11 what could be a reason why the
slight central radiolucency were observed on radiographs.
The most important factor seams to be that a barrier
membrane and a mucoperiosteal flap have not played any
crucial rule in case with all 4-wall socket preservation
what was also documented by Herberer et al12 using
BioOss + Collagen in the same model of human socket
preservation. The alveolar crestal bone level did not
change over time of bone healing, as well as during the
loading time of 2 years. On the other hand, resorption
of the alveolar bone during the physiological healing of
extraction sockets is usually expected with the significant
changes in the first 3 months after extraction1. There are
several possible mechanisms to explain the blockade of
fibrous tissue in-growth into the porous material structure
of the β-TCP granules. Metabolites and a local decrease
in pH during the material dissolution can inhibit the
fibroblastic proliferation13,14, while afterward that process
will be intensive by a strong connection of material and
bone through the ions reaction9,15.
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Regarding the results of this clinical case, it can be
concluded that the combination of β-TCP/Clg can prevent
the reduction of original dimension of the alveolar bone
when used for the preservation of 4-wall extraction socket
without the barrier membrane and surgical flap used. The
active bone formation ensured the quality of regeneration
important for successful implant osseointegration.
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Pemphigoid Gestationis with Oral Manifestations:
Case Report and Review of the Literature
SUMMARY

Eleni Gagari, George Laskaris

Pemphigoid gestationis (PG) is an autoimmune pregnancy dermatosis
that rarely affects the oral mucosa. PG is mediated by an autoimmune
response to BP180, a 180-kDa trans-membrane hemidesmosomal
glycoprotein. Diagnosis of PG requires careful consideration of
clinical signs and symptoms in combination with histopathologic and
immunophenotypic analyses. Systemic corticosteroid administration is
currently the treatment of choice and lesions usually resolve completely
without scarring. We present the second PG case with florid oral
involvement to ever be reported in the literature, and we discuss its
diagnosis, clinical course and management.
Keywords: Pemphigoid Gestationis; Oral Mucosa; Pregnancy Dermatosis

Introduction
Pemphigoid gestationis (PG) or herpes gestationis
is a rare pregnancy dermatosis of autoimmune etiology1.
The clinical manifestations of PG usually appear in third
trimester of pregnancy or in the immediate postpartum
period and consist of a vesiculobullous skin eruption that
affects the skin of the periumbilical area, hands and feet2,3.
Lesions usually resolve with a course of systemic steroids
and recurrences are uncommon4-6.
PG is caused by an autoimmune response to
BP180, an 180-kDa trans-membrane hemidesmosomal
glycoprotein7-9. Linear deposition of C3 and/or IgG in
the basement membrane area results in the formation of
a subepithelial vesicle10. Circulating autoantibodies are
usually present in most of PG patients and there is an
association between the incidence of PG and HLA class
II antigens DR3 and DR411. However, oral manifestations
of PG are distinctly rare. We present the second case of
PG with oral manifestations to ever be reported in the
literature12.

Case History
A 26-year-old woman presented to the A. Syggros
Oral Medicine Clinic with a chief complaint of “itchy

Athens University, School of Medicine,
Department of Dermatology, Athens, Greece

CASE REPORT (CR)
Balk J Stom, 2010; 14:31-36

bleeding sores” on the skin and the oral mucosa that
appeared 2 months after she gave birth to a healthy child.
There was an abrupt onset of lesions and generalized
blistering set in within the first 48 hours. Upon clinical
examination, the patient presented with multiple
hemorrhagic bullae on the soft palate, buccal mucosa,
gingiva and lips (Fig. 1). A vesiculobullous eruption was
noted on the scalp, periocular and perinasal folds, as well
as on the skin of the trunk, upper and lower extremities
(Fig. 2). The patient reported experiencing intense pruritus
that followed exacerbations and remissions. A provisional
clinical diagnosis of PG was rendered. A CBC with
differential demonstrated leukocytosis (WBC 12.6) with
increased number of neutrophils (10k/ml) and decreased
number of lymphocytes (13 k/ml). Serum albumin was
low (55g/l) and serum urea was elevated (55mg/dl).
HSVAg I and II were shown to be negative. Serum levels
of anti-Ro, anti-La, anti-Sm, ANA, anti-DNA were shown
to be below detectable levels.
An intraoral biopsy as well as a skin biopsy was
obtained. Histopathologic examination, direct immunofluorescence (DIF) and indirect immunofluorescence (IIF)
analyses were performed.
A biopsy was obtained from the right buccal
mucosa. Sections showed stratified squamous epithelium
and connective tissue. The epithelium exhibited
parakeratosis, acanthosis, spongiosis and formation
of a subepithelial vesicle. Specifically, the roof of the
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vesicle demonstrated an intact basal cell layer and the
floor of the vesicle were composed of connective tissue
exhibiting a lymphohistiocytic infiltrate (Fig. 3). A similar
histopathologic picture was observed from the skin biopsy
specimen taken at the same time.
DIF from oral mucosa and skin showed a linear,
basement membrane zone deposition of IgG and C3
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(Fig. 4). The specimen was negative for IgA deposits.
Indirect immunofluorescence (IIF) demonstrated the
presence of IgG autoantibodies and C3. There were no
circulating IgA autoantibodies detected. Based of the
clinical and histopathologic findings the diagnosis of the
PG was confirmed.

Figure 1. Ruptured bullae on the buccal mucosa (left) and intact bulla on the tongue (right)

Figure 2. Clockwise from the top, vesiculobullous eruption on the skin of the face, neck, armpit and arm
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Figure 3. Low power (10x) magnification demonstrates separation of the epithelium from the connective tissue (left). High power magnification (20x)
demonstrates the subepithelial nature of the vesicle as well as the intact basal cell layer (right)

Figure 4. Direct immunofluorescence exhibits a linear deposition of IgG (left) and C3 (right) at the basement membrane zone

The patient was put on a regimen of 60 mg of
prednisolone/day. The oral lesions and pruritic skin
eruption improved within 6 days of treatment initiation
and the skin lesions subsided considerably. Reduction of
the prednisolone dosage to 40 mg/day resulted in a severe
recurrence of the skin lesions. The prednisolone dosage
was escalated up to 85 mg/day accompanied by 100 mg of
azathioprine per day for 2 weeks, followed by progressive
tapering of the dose. This treatment regimen resulted
in complete resolution of oral and skin lesions within a
month.
The patient presented with a minor disease recurrence 2 months later and was treated with lower dosages

of prednisolone (25 mg/day tapered to 10 mg per day).
She experienced complete recovery. At a follow-up visit
3 years later, she demonstrated no evidence of recurrence
and remains free of disease to this date.

Discussion
PG is a rare, mucocutaneous vesiculobullous
disease of autoimmune pathogenesis that is strongly
associated with late pregnancy and the immediate
postpartum period1,8,11. A relationship of PG with
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trophoblastic tumours has also been reported13. PG occurs
approximately 1:50,000 pregnancies and shares common
features with bullous pemphigoid14,15. The term “herpes
gestationis” has been used synonymously with PG but
should be avoided as there is no proven association of this
disease with a viral infection or pathogenesis16.
The clinical signs of PG involve the abrupt onset
of intensely pruritic erythema, usually on the trunk
and the periumbilical area, which gradually spreads to
involve the abdomen, thighs palms and soles17. The
erythematous lesions progress into urticated papules and
plaques, followed by the development of subepidermal
blisters in the same areas where the erythema originally
appeared18. Oral manifestations are distinctly rare12. The
initial appearance of PG lesions is most likely to occur
in the second and third trimester of pregnancy, although
they have been reported as early as 5 weeks gestation
and as late as 35 days postpartum15. In a clinical study
of 87 patients with PG15, parity or paternity change was
shown to have no significant effect in the incidence of
PG contradicting the evidence from a previous study
that suggested that exposure of an antigen derived by
the father might play a role in the development of PG.
In the same study15, the collective rate of incidence of
spontaneous abortion and ectopic pregnancy was 17.5%
compared to 15% noted in the general population.
Interestingly, uninvolved or “skip” pregnancies were
observed in 8% of the patients reviewed. The incidence
of neonates with skin disease was 2.8% compared to 5%
previously reported. The neonatal form of PG is mild
and self-limited19. Increased incidence of prematurity
and low birth weight infants has been reported but is
controversial19. Jenkins et al15 also observed a significant
increase in the incidence of Graves’ disease in the
population of PG patients20.
Histopathologic examination of the PG lesions
usually discloses a subepithelial vesicle with variable
degrees of lymphohistiocytic and eosinophilic infiltrates
in the connective tissue21. The pathogenesis of PG is
defined by the presence of circulating autoantibodies
against the 180-kd bullous pemphigoid antigen (BP180).
BP 180 is a 180-kDa trans membrane hemidesmosomal
glycoprotein that consists of an intracellular N-terminal
globular head, a trans membrane region and a C-terminal
ectodomain7,22-24. Sera from PG patients contain
complement-fixing IgG autoantibodies reactive against
the membrane-proximal NC16A domain of BP-180.
BP 230 is another, less common, target antigen for PG
autoantibodies present alone or in conjunction with
BP-180 in the serum of PG patients7. DIF studies of
PG show linear depositions of C3 along the basement
membrane zone (BMZ) in 100% of the cases and
in 40-50% of the cases an IgG deposit of the same
morphology25,26. IIF demonstrates in 20-60% of the
PG cases circulating IgG autoantibodies against BMZ
antigens. The PG autoantibodies are predominantly of
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the IgG1 subclass but IgG3 and IgA mediated disease has
also been reported25,26. The immunofluorescence profile
of our case is consistent with that customarily observed
in PG patients. An immunoblot was not performed as
the determination of the auto antigen would not aid
any further in the differential diagnosis between PG
and bullous pemphigoid. However, the serologic and
histologic features of the patient’s disease as well as its
association with pregnancy and response to treatment are
characteristic of PG and clearly distinguish it from bullous
pemphigoid.
Oral involvement in patients with PG is an
extremely rare clinical manifestation of the disease.
Shimanovich et al27 have so far reported the only case
of PG with oral involvement. The patient developed
vesiculobullous lesions on oral mucosal membranes
during the eighth week of her second pregnancy and skin
lesions appeared 1 week after the oral lesions. However,
mucosal involvement remained the predominant feature
throughout the course of the disease, with skin lesions
being fewer and less severe in extent. It is unclear
whether the pregnancy resulted in a live birth. A previous
pregnancy with the same paternity had been uneventful.
Lesions were managed by systemic prednisolone and
complete resolution without scarring was achieved only
after delivery. Interestingly, the autoimmune response
appeared to be mediated primarily by IgA autoantibodies
directed against the C-terminal portion of the BP180
ectodomain located 800 amino acids downstream of the
NC16A epitope usually recognized by PG patients’ sera.
IgG immunoreactivity was faint on DIF and non-existent
in IIF.
To our knowledge, the case reported in our
manuscript is only the second case of PG where the
oral mucosa is involved. In the present case, the patient
developed mucosal and skin lesions of equal severity
in the postpartum period after a live birth. In contrast to
the case reported by Shimanovich et al12, both skin and
mucosal lesions appeared at the same time and DIF of
lesional tissue demonstrated mainly IgG autoantibodies
against BP-180 in the absence of IgA autoantibodies.
The same findings were observed in IIF analysis.
Complete resolution of the lesions after systemic
corticosteroid administration was observed in both
cases. In the present case, the distribution of the lesions,
histopathologic picture and immunofluorescent profile, as
well as the patient’s response to systemic corticosteroid
administration, are characteristic of PG. The presence
of extensive skin lesions weighs against a diagnosis of
cicatricial pemphigoid and the complete resolution of
the lesions with systemic corticosteroids argues against a
diagnosis of bullous pemphigoid, a chronic disease. The
immunofluorescent profile in our case is more consistent
with that commonly associated with PG, than the one
reported by Shimanovich et al12. However, PG cases
reported in the literature present with a variety of clinical
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manifestations and immunologic findings and further
investigation would be required in order to clarify the
issue.
The differential diagnosis of PG includes bullous
pemphigoid, cicatricial pemphigoid, linear IgA disease
and pregnancy dermatoses as well as herpetic infection.
The latter is easily ruled out by consistently negative viral
studies in PG patients. The histologic and DIF features are
usually very helpful in ruling out other vesiculobullous
diseases, as well as pregnancy dermatoses. Cicatricial
pemphigoid affects the oral mucosa but usually does not
present with extensive skin lesions and the autoimmune
response is directed against miscellaneous epitopes. In
addition, circulating autoantibodies are uncommon in
cicatricial pemphigoid. The dividing line gets indistinct
between bullous pemphigoid and PG as they share many
common features including the type of autoimmune
response and the antigen to which it is directed. However,
the protracted chronic clinical course of bullous
pemphigoid as well as its response to corticosteroid
administration is different than those observed in PG
patients. PG patients may experience complete resolution
while bullous pemphigoid patients go through periods of
exacerbation and remission that last a long time18. Rarely,
conversion of PG into bullous pemphigoid has been
noted28. In the case of PG patients, the striking association
with pregnancy, the initial peri-umbilical distribution of
the eruption and the high incidence of disease resolution
with systemic administration of corticosteroids are reliable
features that help establish the diagnosis of PG in the
presence of the appropriate serologic and histopathologic
findings.
Treatment of PG usually requires systemic administration of corticosteroids15. The dosage varies significantly according to the severity of the vesiculobullous
eruption. Reported initial doses of prednisolone are in
the range of 5-110 mg daily. The therapeutic goal is
suppression of blistering and tapering of the regimen to
achieve disease-free status. A small number of PG patients
(18.8%) have been reported to be successfully treated
with topical administration of steroids15. Most patients
can eventually discontinue corticosteroid treatment while
remaining disease-free. A few patients have been reported
to be unresponsive to high dose systemic corticosteroids
and to present with chronic persistent disease that converts
to bullous pemphigoid1,15,18. Azathioprine, dapsone,
pyridoxine and sulphapyridine are also occasionally used
as adjunctive therapy. Treatment with plasmapheresis
and IV immunoglobulin has also been reported but the
success rate is inferior to that achieved by corticosteroid
administration1,15,18. Our patient responded well
to systemic administration of prednisolone and the
vesiculobullous eruption resolved successfully within a
few months after initial presentation.
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An Unusual Treatment of Oral Lichenoid Reaction
without Cutaneous Involvement: A Case Report
SUMMARY

Oral lichenoid reaction is a clinical entity characterized by
microscopic features of hypersensitivity due to foreign body or contact
reaction. It is usually presented in the cheek mucosa after chronic contact
irritation from various materials used in dentistry. Amalgam restoration
of tooth cavities has been used for many decades. This filling material is
occasionally suspected for chronic epidermal reactions in the oral cavity.
This article discusses the reason of choosing an unusual treatment option
without pharmaceutical use that found to be successful.
Keywords: Oral Lichenoid Reaction, Tooth Extraction, Amalgam Filling

Introduction
Lichenoid reaction in oral cavity is an immunological
condition usually associated to delayed hypersensitivity
when a metallic tooth restoration appeared to be in
chronic contact to the oral mucosal surface1. The
diagnosis of this usual condition should be based on
clinical examination and histopathological evaluation.
Since it is a disease of the mucosa, usually of limited size,
the partial biopsy technique could be a non-aggressive
diagnostic method, including only a thin portion of
healthy and diseased tissue. This is usually difficult in
inexperienced surgeon hands in which case the examined
tissue should be wider.
The implication of metals in the origin of the
lichenoid reaction has been adjusted from scientific
sources1-5. Mercury, included in higher concentration
in amalgam fillings compared to other components,
is suspected as the primary etiological factor of this
contact reaction3. An alloy mixed with amalgam is
usually composed of silver, tin, copper, and sometimes
smaller amounts of zinc, palladium, or indium. Therefore
the hypersensitivity may be found to one of those
components, which may be difficult to evaluate. Recently
the patch test to specific components has been used
for evaluation of hypersensitivity reaction to specific
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components of the amalgam filling, but according to the
evidence, this technique had many limitations6.
In our case, a lady was presented in the clinic
complaining of painless lesion on the buccal mucosa
lateral to the lower right third molar. A discussion on the
management of this case will be addressed with a great
emphasis on the decision making.

Case Report
A 48-year-old lady presented with painless
cheek erythro-leukoplakia adjacent to the lower right
third molar. It could be described as a unilateral, non
reticulated, well circumscribed, oval lesion with mixed
white and red patches, like erythroleukoplakia (Fig. 1).
The tooth 48 was restored with amalgam filling 2 years
ago due to caries. The patient was otherwise fit and
healthy. She was occasionally smoking cigarettes for 15
years (2-5 cigarettes per day) without drinking alcohol.
No pathology wasobserved on head and neck inspection
and palpation. There were not other signs of pruritic,
purple or polygonal papules on other body sites. The
Koebner phenomenon was negative. No Wickham’s striae
found. Not known allergies reported. The full blood count
was found normal.
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The patch test was not used in our case since this
technique is controversial and not evidence-based for oral
lichenoid reactions. Furthermore in our case there was
nothing to serve in management protocol.
A written consent form was filled and signed,
explaining the advantages and disadvantages of the
available treatment options. It was finally decided to
extract the lower right third molar (Fig. 3). 6 weeks after
extraction, the mucosa almost appeared healthy with
normal colour without white or red patches (Fig. 4). After
this observation, the patient is followed-up semi-annually.

Figure 1. Mixed white and red patches, like erythroleukoplakia, due to
the mucosal contact Reaction

A biopsy specimen was taken under local infiltration
(2% lidocaine with 1:80000 adrenaline). The specimen
(0.7cm x 0.3cm x 0.2cm) was stored in 10% buffered
formalin for 48 hours and processed for histopathology.
In the centric area the epithelium presented hyperplastic
with parakeratotic features without atypic mitotic
signs, but with sort “axe” like projection of the chorium
into epithelium. The presence of massive lymphocyte
infiltration occurred in areas of chronic inflammatory
reaction in submucosa in the region of dermo-epidermal
junction. The associated basal keratinocytes showed
degeneration, necrosis and squamatization. Cluster of
Civatte bodies presented in the papillary and reticular
regions of the chorium. The previous micro-findings
revealed the diagnosis of chronic superficial mucosal
lichenoid reaction of possible hypersensitivity reaction to
amalgam filling (Fig. 2).

Figure 2. Microscopic examination was compatible to chorium changes
due to allergic reaction (HE x 20)

Figure 3. The associated tooth extracted. The extended amalgam filling
was observed

Figure 4. The follow-up revealed the successive treatment of buccal
erythroplakia without peroral medication
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Discussion
Tooth extraction is a mechanical process of pulling
the tooth out of the socket. This process should be
performed in cases where other treatment options are not
available or are contraindicated. This opinion is stated
due to functional and aesthetic reasons. In our case,
the third molar was partially out of the occlusion due to
anatomical position in the arc, providing partial functional
considerations. Furthermore, there were no aesthetic
reasons against the decision due to posterior location.
The recommended treatment option of filling
replacement with rubber dam and topical application
of medicaments or rinsing solutions was rejected by
the patient. The other option of crown preparation
was rejected by the clinical team due to difficulties in
preparation if the tooth is encircled by a rubber dam.
We recommended rubber dam to avoid contact of cut
filling with other sites of oral mucosa. Furthermore, the
gastrointestinal and respiratory system would be protected
from a complication, such as swallow or aspiration
of amalgam sections or air-borne particles created by
handpiece. According to toxicology evaluation of the
literature there is disputing evidence for the toxicity
of amalgam vaporization due to various mandibular
functions7. The patient decided to extract the tooth
without steroids application or use of other medication. A
written consent form was filled and kept in patients file.
Oral lichenoid reaction could be divided into 2
types. The first should be described as foreign body
reaction due to chronic entrapment of amalgam (tattoo)
into the affected tissue and the other in association to
contact reaction, such as in our reported case. In the
first type, the pigmented patch of the mucosa may be an
important diagnostic clinical feature. A condition that
could be assessed by x-rays to exclude the possibility
of non-metallic materials existence into the tissues,
such as endodontic sealants, toothpastes and impression
components8.
It is worth noting that in the literature the
main management option indicated was the filling
replacement1-6. This should be strongly recommended
in cases where functional and aesthetic implications
presented. It is generally accepted that there should be no
other available treatment option to extract a tooth under
an all-inclusive discussion with a patient regarding the
advantages and disadvantages of each technique.
The atrophic pattern of lichenoid reaction may be
observed as a desquamative lesion. Therefore all the
lesions that may be presented as desquamation of the
oral tissues, such as lichen planus, pemphigoid, chronic
ulcerative gingivitis, dermatitis herpetiformis, linear IgA
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disease, pemphigus, erythema multiforme, pyostomatitis
vegetans should be definitely involved in the field of
differential diagnosis8-10.
Oral lichenoid reactions are potentially malignant
lesions requiring proper management and regular follow
ups to evaluate possible transformation to oral malignancy
in early stages11. This finding should create a scientific
debate based on the benefits of radical treatment, such
as tooth extraction. In our case, there was no scepticism
about the final treatment in full cooperation with the
patient. Finally, the patients should be encouraged to cease
smoking as it could affect the prognosis.

Conclusion
We suggest the extraction of teeth that associated
with oral lichenoid reactions without cutaneous
involvement and functional or aesthetic implications
should be included as an alternative management
in addition to the well established, up to date filling
replacement. Verbal information and written consent form
about the procedure are required prior to the extraction.
We have to keep in mind that the patient is cooperating in
cases where “must” is dissimilar from “need’.
Aknowledgements. We thank the patient for the consent form
given for publishing the manuscript.
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Giant Myxofibrosarcoma of the Mandible
SUMMARY

Myxofibrosarcoma is one of the most common sarcomas in elderly
patients, but in the head and neck region it is a very rare entity. They are
only few reports in the literature of myxofibrosarcomas of the head and neck.
We found only 2 cases in the literature with mandible involvement and we
present a case of a huge low-grade myxofibrosarcoma of the mandible, in
a 23-year-old man. These few cases provide unreliable dissimilar clinicopathological parameters for the prognostic information of local recurrence,
metastasis and patients survival. Even in large series and reviews for
myxofibrosarcomas of the extremities and the trunk in the literature, there
is no consensus about concrete clinico-pathological prognostic parameters.
Although there is no consensus about the pathogenesis and the clinical
behaviour of myxofibrosarcomas, there exists clearly an agreement about
there treatment.
Close collaboration between surgeon, radiologist, histopathologist
and clinical oncologist in making accurate diagnosis and appropriate
management of this rare tumour are mandatory. The patient is under narrow
follow-up and without any signs of recurrence 39 months postoperatively.
Keywords: Myxofibrosarcoma; Mandible; Head and Neck

Introduction
Myxofibrosarcoma (MFS) is one of the most
common sarcomas in the elderly patients, but in the head
and neck region it is a very rare entity. There are only few
reports in the English literature of MFS of the head and
neck1-7, but only 2 cases present MFS of the mandible1,6.
Significant risk factors of survival and metastasis
are size larger than 5 cm, tumour necrosis, and < 75% of
myxoid areas within the tumour8.
We present a case of a huge low-grade MFS of the
mandible, in a 23-year-old man and the result after 2
years seems to be satisfying, without recurrence, but still
without reconstruction by bone graft.

Case Report
A 23-year-old man presented with a 2-monthshistory of a swelling on the left side of the lower face,
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enlarging slowly (Fig. 1). The physical examination
revealed a palpable mass, painless, with hard consistency.
Intraoral examination showed elimination of the left lower
vestibular sulcus. No nerve palsy or nerve deficit was
present. His medical history was uneventful. Imaging scan
with computer tomography showed an ossifying mass of
the left mandible, 85 x 60 mm in size (Fig. 2).
The malignant nature of the lesion was confirmed
through a fine needle aspiration biopsy and an incision
biopsy. Clinical signs of inflammation arose immediately
after these procedures and the mass started growing.
White spectrum antibiotics were given to treat the
infection.
To facilitate the removal of the tumour, during the
surgical intervention, through a curving transverse left
cervical incision and a lip splitting approach, a double
osteotomy of the mandible, along with coronoidectomy,
was performed (Figs. 3 and 4). The resulting defect was
bridged by a reconstruction plate. The patient recovered
uneventfully (Fig. 5).
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Figure 1. Clinical view of the patient in the operation room

Figure 4. The specimen were the extension of the tumour can be seen

Figure 2. An axial computer tomography scan, showing the extension of
the lesion

Figure 5. A panoramic x-ray one month postoperatively

Figure 3. The intraoperative picture of the tumour

Figure 6. The spindle cells are minimally pleomorphic and separated by
copious amounts of myxoid stroma

Balk J Stom, Vol 14, 2010

Figure 7. Islands of benign epithelial cells are seen within a hypocellular
mesenchymal background

Microscopically, the tumour was characterized by
a biphasic pattern: a benign epithelial component and
a malignant mesenchymal component. The epithelial
part was composed of well circumscripted nests of
odontogenic tissue, surrounded by a hypocellular tumour
within abundant myxoid stroma. The tumour cells had
generally spindle or stellate shape, with eosinophilic
cytoplasm and indistinct cell borders. The nuclei were
hyper-hromatic, mildly pleomorphic, with mitotic figures
(Figs. 6 and 7). On the basis of the histological findings,
the diagnosis of the MFS of the mandible was made.
The patient is under narrow follow-up and without
any signs of recurrence 39 months postoperatively. We are
planning to reconstruct the mandible with a fibular free
flap after a legitimate time interval of follow-up.
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Clinically, the primary lesion may present as a
predominantly deep or subcutaneous growth, or may
involve the dermal layer and present as a cutaneous
lesion11. A completely infiltrative growth pattern along
fascial planes, without the formation of a discrete nodular
lesion, has been described in some cases5,12.
Cytomegalovirus infection has been implicated in
the oncogenesis of an infantile form of the tumour13 and
has been proposed as probability in transplant recipient14.
Further evaluation is necessary to estimate the influence
of viral infection in the oncogenesis of MFS.
We were able to find only 2 cases in the literature
with involvement of the mandible1,6, and the presented
case seems to be the third one.
Although there is no consensus about the
pathogenesis and the clinical behaviour of MFS,
there exists clearly an agreement about the treatment.
Close collaboration between surgeon, radiologist,
histopathologist and clinical oncologist in making
accurate diagnosis and appropriate management of this
rare tumour are mandatory4.
Acknowledgment. The authors thank Mr Kyriakou
Lampro for his assistance with the photographs.
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An Analytic Study of Oral Healthcare System in
Some EU Countries
SUMMARY

Julijana Nikolovska

The aim of this article was to present different models of oral healthcare systems in the EU countries and to analyze the mean national DMFT
in 12-year olds and oral health expenditures in representative countries correlated with the model of oral healthcare system. Actually, this analytic study
shows the relation of oral healthcare systems to one segment of oral health
status. 6 countries were encompassed: Germany, Denmark, Netherlands,
United Kingdom, Greece and Slovenia (as representatives of each model of
oral healthcare system). Classification of EU/EEA members given by Widstrom and Eaton (2004) was used in this study.
For every country it is very important to follow up the oral health status of the population, control the expenditures and try to make them lower,
which is possible only with combination of the preventive activities and the
coverage in health insurance.
Keywords: Oral Healthcare System; Expenditures; DMFT

Introduction
One of the basic principles of the European Union
(EU) is that there should be free movement of goods,
labour, products and services. For that purpose, provision
of essential standards in oral health services is to be
broadly comparable in all countries within Europe.
Within the EU provision and financing of healthcare
has been, and is, a responsibility of individual member
states and is not coordinated centrally by the European
Commission (EC)14,15. Systems for the finance and
organization of oral healthcare in EU/EEA countries
have their own national, historical, political and socioeconomical traditions. Nevertheless, healthcare decision
makers make efforts to find some indicators which can be
used for comparative analyses between the oral healthcare
systems among the countries2,17.
This study analyzes the mean number of DMFT for
12-year olds which is the main indicator for oral health
status of population and expenditures on oral health, both
as outcomes of different systems of oral healthcare.

Material and Method
The EU/EEA Member States have different models
of provision oral health care. In this article oral healthcare
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systems were analyzed in 6 countries (as representatives of
each model of oral healthcare system): Germany, United
Kingdom, Denmark, Greece, Netherlands and Slovenia,
using the broad classification between EU/EEA members
given by Widstrom and Eaton26. The main characteristics
of each model of oral healthcare system was briefly
discussed, finance in oral health, and finally the outcome
of appropriate systems analyzing the mean national DMFT
level in 12-year olds, as major recommended indicator for
dental caries4,20.
The data for percentage of national GNP spent on
oral health care in 2000 and mean national DMFT in 12
year olds children were reported to the CECDO (Council
of European Chief Dental Officers) in 2003, and after that
they were taken from an original article by Windstrom
and Eaton26.

Existing Oral Healthcare Systems in
European Countries
In the most member states, oral healthcare system is
financed through general taxation or social insurance and
the role of private services is significant1,3,24,29.
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According to Widstrom and Eaton26, oral healthcare
systems in EU/EEA countries can be categorized under
6 broad headings. These are the Nordic, Bismarkian,
Beveridgian, Southern European, Hybrid and Transitional
models.
Nordic System (Denmark, Finland, Norway,
Sweden and, in some aspects, Iceland)
There is a large public dental service, which is
financed by general or local taxation10. The system is
characterized by a universal access to free public oral
healthcare for children and the facilitated access for adults.
Oral health care data is collected by the governments and
consequently the system is monitored for effectiveness and
costs. There is also a private sector that may be subsidized
by a public health insurance.
Bismarkian System (Austria, Belgium, France,
Germany, Luxemburg)
It is based on the principle of obligatory social
insurance that reimburses some or all of the costs of oral
healthcare and it is financed by employers and employees7.
Payment for oral health care are made by national and
regional sick funds according to the negotiations with
dental associations about fees.
Beveridgian System (United Kingdom)
General dental care is mostly provided by
independent dentists in contracts with the National Health
Service (NHS)8,9. Free care is provided for children and
subsidized care for adults. In the last years growing
proportion of oral healthcare has been provided outside
the NHS under private contracts.
Southern European System (Cyprus, Greece,
Italy, Portugal, Spain)
The system is predominantly private without
governmental involvement. Limited insurance schemes,
organized by the employers, are available for some groups.
Most of the patients have to pay dentists directly. Public
services may be available to provide some treatment for
children and to treat dental emergences11.
Hybrid (Netherland, Malta, Ireland)
The system is a mixture of the Bismarkian and
or Beveridgian system with a private system. The
Netherlands has privatized the provision of oral health
care for adults, whilst retaining a predominantly “Nordic
model” for children16.
Transitional - East European countries
(Czech Republic, Estonia, Hungary, Latvia,
Lithuania, Poland, Slovakia, Slovenia)
In these countries highly centralized public co-ordination has been moved to small privately funded practices12,13.
Some countries are already working with, or have plans for
insurance based oral health care.
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Discussion
Summarized Data on Oral Healthcare Expenditures
Many countries represent the estimate spent on oral
health because it is very difficult to ascertain exactly how
much is spent in private sector. The data for expenditures
on oral health in 2000 in the analyzed countries represent
oral health spending in both public and private sectors
except data for Slovenia, which is only from private sector.
In 2000, the percentage of GNP spent on oral health
care (public and private) in the analyzed countries varied
from 0.33% in Denmark to 1.10% in Greece (Tab. 1;
Fig. 1). This data cannot show the real proportion of
expenditures on oral health between the countries because
of their different values for GNP. Although the range
is relatively narrow (from 0.33% to 1.10%), when this
percentage is applied to the figures per capita GNP (in
purchasing power parities – PPP), the range for actual
spend per capita becomes far wider (from USA $50 in
Slovenia to USA $234 in Germany - Fig. 2). The difference
is more than 4 times19. The higher cost on oral healthcare in
Germany reflects insurance covers the prosthetic treatment
of all members of their population irrespective of age18.
Table 1. Gross National Product*** and Expenditure on
Oral Healthcare in 2000 and DMFT levels in 12-year olds in
analyzed EU countries
Estimate
Per capita
% Spent
National
on oral
GNP $USA
health
Denmark
27,250
0.33
Germany
24,920
0.94
Greece
16,860
1.10
Netherlands 25,850
0.37
UK
23,550
0.39
Slovenia
17,310
0.62

Member
state
EU/EEA

Estimate
Spent
per
*capita
99
234
184
94
92
50**

DMFT
levels in 12
year olds
0.9
1.2
2.2
0.6
0.9
1.7

(2002)
(2001)
(1998)
(1996)
(2002)
(2003)

* Total spend public plus private
** Public only
*** Expressed in Purchasing Power Parities
Source: Widstrom E, Eaton KA. Oral Healthcare systems in
the extended European Union. Oral Health Prev Dent, 2004;
2:155-194.

Figure 1. Estimate % Spent on Oral Health
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Figure 2. Estimated Spent on Oral Health Per capita

The variation in percentage of GNP spend on oral
healthcare does not seem to be related to the purchasing
power standards. The model of oral healthcare system
is not strictly in correlation with the expenditures on
oral health. It seems that the countries which follow the
Bismarkian and Southern European model, as Germany
and Greece, pay a higher proportion of GNP for oral
healthcare than those which follow the other models6.
In Germany (Bismarkian model), there are financial
problems because health insurance funds offer wide population coverage, comprehensive treatment and benefits
connected with frequent dental visits.
In the Southern European countries little is known of
the total cost of oral health care provision, as the provision
of oral healthcare is mostly in the private sector, out
of insurance schemes25. In the countries where private
dentistry dominates, the estimates on the total costs of the
oral health care may not be very reliable27,28.

Caries Prevalence in 12-Year Olds
Data for mean DMFT for 12-year olds were reported
to the CECDO in 2003 (Tab. 1; Fig. 3) but they do not
originate from the same year. A wide range of criteria for
the diagnosis of caries and sampling techniques are used
in different ‘national’ studies. That means that the results
are not comparable between the countries5.
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DMFT in 12-year olds. This country belongs to Hybrid
System model, which means that it creates its own best
way to improve oral health status among the population
without high expenditure for that purpose.
According to Nomura et al22, mean number of DMFT
at 12 years in National Health Services model (NHS)
countries was well below that in Social Health Insurance
model (SHI) or Private Health Insurance model (PHI)
countries, and only NHS countries showed low levels of
both DMFT and dental expenditures.
From this study we can find out that the model of oral
healthcare system is not strictly in correlation with the oral
health status, following the example on DMFT level for
12-year olds in representative EU countries.

Conclusions
1. Data on oral health status, used of services, and
treatment results and costs should be collected in all
countries in a way that makes comparisons reliable.
2. The oral health expenditures are very important
for the oral health status of the population, as it has been
shown on DMFT in 12-year olds, but it is not crucial.
3. The model of oral healthcare system is not strictly
in correlation with the expenditures on oral health, or with
the oral health status.
4. For every country it is very important to follow
up the oral health status among the population, control
the expenditures and try to make them lower, which is
possible with combination of the preventive activities and
the coverage in health insurance.
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