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Introduction
This project aims to look at the different career paths and opportunities for dental graduates across Europe, including
the aspirations of those about to graduate and the challenges they may expect to face. A comparison of the career paths
and opportunities will help to highlight similarities and differences and also help to identify consistency across Europe.
Fourth and fifth year dental students from Cardiff University will be compared with students from EDSA.

Background
Foundation Training in the UK
In the UK, newly graduated dentists mostly
complete dental vocational training (VT). The first
part of this training, known as Dental Foundation
Training (DFT), involves being based in general
dental practice for 12 months under the guidance of
an experienced dentist, providing NHS services
(Royal College of Surgeons England 2014). The
second stage of training may include working in a
hospital setting or community dental service (British
Dental Association and Dental Protection 2007). For
those who do not want to do a second training stage
there are other options after DFT, such as remaining
within general practice or pursuing a nonclinical
career.
There is a clear structure for UK dental graduates
and this research will outline the pathways available
to those graduating from other European countries.
The Bologna Declaration
The Bologna Process aims to “promote mobility and
remove barriers” for those wishing to study and work
in other European countries (Sanz 2003). This
statement is extremely relevant, as it has been
highlighted by the EU Manual of Dental Practice
(2014) that there are an increasing number of dental
graduates seeking to live and work abroad.
The Bologna Process enables nonUK
graduates, and British citizens who obtain their
dental degrees from an EU dental school to work
within the UK. There is also the opportunity for UK
dental students to take their degree abroad.
This project will explore the numbers of dental
graduates within Cardiff University and the EDSA
community who wish to work abroad.
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Speciality training in the UK
After DFT, dental graduates may consider a
specific specialty. Within the UK there are currently
thirteen registered specialist lists. To be registered
on one of these specialist lists a dentist must have
met certain General Dental Council (GDC)
requirements.
This report hopes to identify the dental specialities
recognised across Europe, as well as popular
specialities amongst the students.
Male and Females in dentistry
Currently in the UK, 55% of dentists are male and
45% are female. A study carried out by Newton et al.
(2000) showed that differences do exist between male
and female dentists, particularly within hospital and
community dental services where women are seen to
occupy lower employment positions. This study aims
to show a student viewpoint of whether equality is
perceived amongst males and females within the
dental profession.
Unemployment for dentists
Last year within the UK every dental
graduate who applied, obtained a DFT place but this
has not been the case in previous years. Although
the BDA is striving to ensure there are enough
places in the UK for all graduates, it still remains a
concern amongst students. The EU dental manual
(2014) has shown that there are currently 11
countries with longterm unemployment for dentists
and states “it is likely that in every country some
shortterm unemployment is possible” and this could
be immediately postqualification. Not only will this
research highlight challenges new dental graduates
believe they will face but also whether EDSA
students believe there to be an unemployment issue
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within their country.
Dentists as professionals
The GDC (2013) is the regulatory body for dental
professionals in the UK. One of their main aims is to
“promote public confidence in the dental profession”,
they also outline nine standards, which dental
professionals must follow. This study aims to
demonstrate whether students believe that the social
status of the dental surgeon is regarded highly
within their country.
Starting salary in the UK
Within the UK, the starting salary for a newly
qualified dental graduate is currently £30,132
(British Dental Association 2014) making dentistry a
career with one of the highest graduate starting
salaries. This study will identify how this starting
salary compares to those across Europe.

Methodology
Two questionnaires were designed, one for Cardiff
students and one for EDSA students. The EDSA
questionnaire was slightly modified in order to find
out more about the opportunities available within
the individual countries the students study in.
Questionnaires were completed by those who were
currently studying dentistry in the fourth and fifth
year at Cardiff Dental School, those who attended
the EDSA conference in Slovakia (March 2014) and
those who are on the EDSA mailing list.

Results
The results were obtained from 101 out of 148 fourth
and fifth year students in Cardiff Dental School and
66 members of the EDSA community.
Table 1 shows the frequency of EDSA respondents
from different European countries. 20 out of 28
EDSA member countries were represented in this
study.
Foundation Training
Within the UK there is a clear structure set
out for new dental graduates. The results from the
Cardiff Questionnaire have shown that 98% of
students hope to undertake DFT. In comparison to
the EDSA Questionnaire only 8 out of 20 countries
offered something similar to DFT. These included:
Croatia, Hungary, Italy, Latvia, Slovenia,
Macedonia, Norway, Ukraine.
Working abroad
Both EDSA and Cardiff Students were asked if they
would consider working abroad. It was apparent that
more EDSA students (89%) answered ‘yes’ than
Cardiff Students (69%).
Figure 1 displays the most common places EDSA
students who would consider working abroad want
to go. The UK was the most popular choice (41%).
The main justifications for this were “being able to
speak the language”, “good healthcare system”, and
“better quality of life”. For Cardiff Graduates,

Fig. 1: Countries for employment

Australia was the most popular choice (28%).

Table 1.
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Speciality training
Each European country represented in this study
had the opportunity to specialise. It was apparent
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that Orthodontics and Oral Surgery/Maxillofacial
Surgery are the two most commonly recognised
specialties amongst all countries. The three most
popular specialisms for both groups are the same
(Oral Surgery, Orthodontics and Implantology).
Special Care Dentistry was the least popular for
both groups.
Males and Females in Dentistry
It has been shown that within the UK that males
still seem to hold higher positions in employment
hierarchies. Figure 2 shows a student opinion as to
whether there are equal opportunities for both male
and female graduates. The majority of EDSA (76%)
and Cardiff students (77%) agree that ‘yes’ there are
equal opportunities. Some respondents from Serbia
and Turkey selected ‘no’ they did not think there was
an equal opportunity for men and women within
their country.
Unemployment in Dentistry
Currently there are enough jobs available for UK
graduates. EDSA students were not asked directly if
they thought it would be challenging to get a job in
their country once they graduated, but were instead
asked whether the number of jobs matched the
number of dental students graduating.

Fig. 2: Equal Opportunities. Blue colour represents EDSA,
red colour represents Cardiff University.

Table 2 shows the responses; not all graduates from
the same countries gave the same response (the
number of respondents for each option is shown in
brackets).
Challenges in Dentistry
Both questionnaires asked students to state the
biggest career and employment challenges they
think they will face after graduation. The most
common responses to these questions were
“competition with other students”, “getting a job in a
location of choice” and “lack of
experience/confidence”.
Dentists as professionals
Students were asked whether they believe the social
status of a dental surgeon to be regarded highly
within their country. It was found that 94% of
Cardiff students and 89% of EDSA students believe
the social status of a dental surgeon to be high.
Both questionnaires asked students what
they thought the highest regarded occupation was in
their country. Both groups of students believed
medical doctors were the most highly regarded.
Starting salaries
As mentioned previously the average starting salary
for a UK dental graduate is the equivalent of
€38,400. The highest starting salaries (> €46,000)
was noted in France and Netherlands. Over half the
European countries represented have a starting
salary of less than €15,000.

Table 2.
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Discussion

The results demonstrate that nearly all
Cardiff students would apply for VT, in
comparison only eight out of 20 EDSA countries
are offered a similar opportunity. Further
research could establish if those students who do
not have the chance to do DFT, would find it
useful and if they feel they would benefit from
having this opportunity.
All countries, apart from Spain, recognised
one or more dental specialities; this is again
confirmed in the EU Dental Manual (2014). The
most common specialities recognised across the
EDSA countries were Oral Surgery and
Orthodontics. The GDC (2014b) Registrants
Report showed that Orthodontics and Oral
Surgery had the highest numbers of registered
specialists within the UK; these were also the two
most popular specialities amongst both Cardiff
and EDSA students. The reasons behind these
being the most popular choices for EDSA could be
that these are the only specialities their countries
recognise and they are less aware of other
specialities available.
The majority of both EDSA and Cardiff
students would consider working abroad. The
most popular place for EDSA students was the
UK, with the main reason being the better quality
of life and working conditions. Also a lot of EDSA
delegates are fluent in English and therefore
there is no language barrier. For Cardiff students,
Australia is the most popular. The main reasons
were for a new experience or for the quality of life
offered. The UK dental qualification is recognised
in Australia and this could be a reason why
Cardiff students would consider working there. A
comparison of starting salaries showed that the
UK salary was higher than 18 of the EDSA
countries sampled, this could be another reason
why EDSA students think the UK would be a
desirable place to work.
The majority of Cardiff students stated
that they thought getting a job in the UK after
graduation would be challenging. This is the
expected response as in previous years there have
been a number of students not achieving DFT
places. 11 EDSA countries indicated that it would
be challenging to get a job in their country
because there are more graduates than jobs. Of
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these 11, two countries (Croatia and Italy) are
recognised to have a longterm unemployment
issue for dentists (EU Dental Manual 2014).
Both sets of students stated that a lack of
confidence and experience and competition with
other graduates were the biggest challenges
students expected to face postgraduation. These
responses highlight the similarities between both
groups and future research should ask students
how they think these challenges could be reduced.
The majority of Cardiff and EDSA students
regarded the dental surgeon highly within their
country. A medical doctor was believed to be the
highest regarded occupation amongst all students.
Here again further research would be useful to
establish the underlying reasons.
Conclusion
This research project has shown a similarity
between Cardiff Dental students and students
from the EDSA community, in terms of the
challenges new graduates expect to face and their
aspirations for the future. The study has also
highlighted areas, which could be researched in
the future, and determined a need for a document
to be created for European dental graduates
outlining the opportunities across Europe.
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Abstract
Ectodermal Dysplasia syndromes (EDs) are a heterogeneous group of inherited diseases characterized by abnormal
development of two or more tissues of ectodermal origin (glands, hair, nails, teeth). EDs could be divided into two major
forms: hypohidrotic and the hydrotic. The most common form is Xlinked Hypohidrotic Ectodermal Dysplasia (XLHED)
characterized by the triad oligoanodontia, hypotrichosis, hypo/anhidrosis. Oligoanodontia, one of the most important
problems under the functional and physiological aspect, causes severe impairment of chewing, swallowing, speech,
esthetics and affects social relation, which necessitate oral rehabilitation at an early age (since 23 years) to improve
oral function, reduce the social impairment and create proper neuromuscular patterns. Conventional prostheses are
often not well accepted, in particular the lower one, due to lack of retention and instability because of the reduced
development of alveolar ridges caused by the absence of teeth. Implant rehabilitations are usually restricted to adult
patients with completed craniofacial growth. This rehabilitation case report is on a lower jaw in a growing patient (9 yrs
3 months) with oligodontia. The patient was treated with the placement of two implants with low profile abutments and
an overdenture connected through a special bar and counterbar able to slide transversely, allowing mandibular growth
however still improving stability and retention.

Introduction
The ectodermal dysplasias are a heterogeneous
group of hereditary genetic diseases characterized by
dysplasia of ectodermal tissue (glands, hair, nails
and teeth)1. Clinically it can be divided in two main
forms: the hypohidrotic form, in which the sweat
glands are decreased or absent and the hydrotic
form, in which they are normal. The hypohidrotic
shaped Xlinked (XLHED) is the most common and
is characterized by hypoanhidrosis triad,
hypotrichosis and oligoanodontia2. Clinical features
include heat intolerance, caused by the lack or small
number of the sweat glands and mucous membranes,
sparse and thin hair, dental agenesis, tooth cones
and taurodontism3,4. The XLHED diagnosis
neonatal and early childhood is sometimes difficult
since the lack of hair and teeth is typical of this
ETA5. Treatment is supportive and includes avoiding
exposure to heat, protective treatment for the skin
with emollient creams and prosthetic rehabilitation
of the oral cavity. In cases of possible pregnancies,
genetic counseling is recommended.
Early prosthetic rehabilitation of the oral cavity with
removable dentures (23 years of age) is critical to
improve the masticatory function, phonation and
aesthetics, allowing the correct neuromuscular
patterns growth, and social integration6,7. In
children, one important aspect to consider is that the
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implants do not disrupt craniofacial development.
Devices must therefore permit steady development
and be updated8.
Traditional dentures for rehabilitation can be
difficult to be accepted because of the reduced
stability and retention due to poor development of
the alveolar ridges determined by the absence of
dental9 elements.
The implantprosthetic rehabilitation may be a
viable therapeutic possibility for improving comfort,
retention and stability of dentures, even considering
that the implants behave like ankylosed teeth and
may interfere with the eruption of the surrounding
natural teeth10. Literature reports cases of implant
prosthetic rehabilitations in subjects suffering from
oligoanodontia with reassuring results11. In this
paper we present a case of implantprosthetic
rehabilitation in the mandible in a child patient with
ectodermal dysplasia with oligodontia.

Case report
The report describes the prosthetic rehabilitation of
a patient (9 years and 3 months), suffering from EDs
hypohidrotic with oligodontia at the lower arch, in
care from the age of 5 years at the Dentistry
Disabled Services Dental Clinic of the DIBINEM
'University of Bologna. At 5 years the child had been
rehabilitated with a lower denture, poorly accepted
by the patient because of the reduced stability. To
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resolve the problem it has been taken into account
the possibility of an implantprosthetic
rehabilitation.

Fig. 1: Extraoral examination
showed that thin and delicate
skin, hyperpigmentation
around the eyes, thin and fine
hair and impairment of sweat
glands with thermoregulation
problems.

At 9 years old the extraoral examination revealed
subtle and delicate skin, hyperpigmentation around
the eyes, thinning of fine hair, aged appearance due
to reduced vertical size and prognathism (Fig. 1).
The intraoral examination revealed the presence in
the jaw of the two first lower molars (36 and 46) and
in the upper jaw of 16, 55, 13, 11, 21, 65 and 26 (Fig.
2). Twodimensional radiography, a panoramic
radiography and a chest lateral cephalometric were
performed. To analyze the threedimensional bone
thickness a conebeam CT was performed (MyRay®,
Cefla, Italy). The DICOM data obtained from the
examination volume was processed using imaging
software (OsiriX®, Pixmeo, Switzerland). A 3D
virtual reconstruction of the jaw was built, which
was sent to a stereolithography printer (ZPrinter 310
Plus, Zcorporation Burlington, MA, USA) used to
made a lower jaw model. Radiographic studies and
the stereolithography model showed a marked
vertical and horizontal atrophy of the alveolar ridge
(Fig. 3).

Fig. 2: Intraoral examination showed the presence of the two
first lower molars (36 and 46) and 16, 55, 13, 11, 21, 65 and
26 in the upper jaw.

After simulating on the stereolithography model the
surgical leveling procedures of the alveolar ridge
indicated by a knife blade shape, a surgical jig was
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made for the same procedure in the mouth (Fig. 4).
Afterwards, the placement of two 3.8 x 10 mm
tapered implants was simulated on the model, and a
surgical implant positioning jig made. The leveling
jig allowed, during surgery, the proper smoothing of
the alveolar ridge and the precise and stable
positioning of the implant positioning jig for the
correct insertion of the implants.
An hour before the operation the patient was
administered with Amoxicillin (875 mg) + Clavulanic
acid (125 mg) (Augmentin, GlaxoSmithKline) and a
painkiller (Brufen 600, Abbott Laboratories). The
oral cavity was disinfected for two minutes by means
of rinsing with chlorhexidine mouthwash (Corsodyl,
GlaxoSmithKline). Anesthesia was performed at the
mental foramen level Articaine 4% with epinephrine
1: 100,000 (Citocartin; Molteni Dental). Having
verified the effectiveness of anesthesia, a
mucoperiosteal flap was raised the smoothing jig
was included on the symphysis region. With a
piezosurgery handpiece, a suitable implant insertion
site was created. With the implant positioning jig in
place, it were placed in 33 and 43 areas two 3.8 x10
mm tapered implants with biomimic coated surface
of titanium dioxide enriched with calcium and
phosphate ions to increase the wettability and
reduce the time of osseointegration (Anodic Spark
Deposition, Bio Spark), with a very aggressive apical
double spiral thread which allowed a good primary
stability (above 50 N*cm) and with micro threads on
the implant’s neck to minimize the pressure on the
cortical bone (Fig. 5). After the surgery, a panoramic
radiograph was taken to assess the correct
positioning of the implants.

Fig. 3: Stereolithography model of the jaw made from the
Dicom data of the CT Cone Beam. It showed a clear and
marked vertical and horizontal atrophy of the alveolar ridge.

After the healing period of 2 months, the implants
were uncovered and the healing screws were
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inserted. Two alginate impressions, upper and lower
jaws, were indicated in order to create the individual
impression trays for the silicone impression with the
pickup technique, for the construction of the master
model. In the laboratory, once the master model was
produced, a resin base was built with the wax rims.
Utilising wax rims, the maxillary relationship was
found using a small Fox's plan accordingly to the
patient's age. In the laboratory, the models were
mounted on an average value articulator. This was
used to construct a tryin denture with lower
anterior and posterior teeth. The wax tryin denture
allowed to clinically evaluate the occlusal contacts,
eccentric movements of protrusion and laterality, the
stability of the prosthesis, the support of the lip
profile, the aesthetics of the smile and the correct
phonation.

Fig. 6: Placement of the OT Equator low profile attachments.

The prosthesis was built on a special counterbar
(sectioned in two sliding parts to accommodate any
movement of the bar), which engages the spherical
attachments and provide retention (OT Cap Micro,
Rhein83, Bologna, Italy) (Fig. 9).
During the followup, which lasted three years, the
patient was monitored every month to reline the
prosthesis and to eliminate any compression areas.
During the followup the extent of the mandibular
growth and the position of the implants in the
sagittal plane were evaluated annually using a
cephalometric and a panoramic radiography (Fig.
10).

Fig. 4: First surgical jig designed to assess the extent of the
surgical flattening of the alveolar ridge.

The healing abutments were replaced with two low
profile abutments (OT Equator, Rhein83, Bologna,
Italy) (Figure 6), which, to accommodate the
mandibular growth, have been linked to a sliding bar
that has a special mechanism (OT Bar, Rhein83,
Bologna, Italy); the sliding bar and the abutments
were connected by means of two elastic rings (Elastic
Seeger Rhein83, Bologna, Italy) which ensure
stability and passivity of the abutmentbar complex
(Fig. 7, 8).

Fig. 5: Insertion of the 3.8 x 10 mm implants in the 33 and
43 areas. More than 50 N*cm of primary stability was
reached during the positioning.
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Fig. 7: Insertion of the connecting bar on the abutments. The
bar was blocked to the OT Equator abutments with two
Elastic Seegers guarantee of stability and passivity of the
bar.

Fig. 8: Prosthetic components that constitute the complex
abutment/ bar. Substructure: Ot Equator abutments and OT
Elastic Seeger. Mid-structure: the bar with its sliding
mechanism that allows the expansion of the mandible. Overstructure: inserted inside the prosthesis.
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Results
After the implantprosthetic rehabilitation, the
patient started to follow a new diet by eating fibrous
and sticky foods that with a conventional denture
would have been difficult to chew.
Radiographic examinations performed during the 3
years of followup showed that the implants followed
the jaw growth while keeping their original
relationship with the jawbone. Mandibular growth in
the transverse and sagittal planes has therefore
shown no adverse effects to the implants location.
The bar, capable of sliding instead of blocking rigidly
the implants, has demonstrate itself capable of
improving the retention and stability of the
prosthesis. During the 3 years of followup, the bar
didn’t show any expansion, highlighting the lack of
growth of the mental symphysis.

Fig. 9: Delivery of the prosthesis and its insertion in the oral
cavity. The prosthesis is connected to the bar by means of
spherical attachments and has a line of separation at the
level of the median line, in order to slide transversely along
with the bar and accommodate the maxillofacial growth.

Discussion
Some authors report good results in patients in
children suffering from EDs10,12. Other authors
report failures13 potentially attributable to the
excessive diameter of the implants in relation to the
size of the alveolar ridge or to the rigidness of the
connection between the implants by means of a
traditional bar. In literature there is no unanimity
about the best age at which the placement of
implants in a growing subject is correct. Most
authors recommend that it is necessary to wait at
least 1314 years to avoid the dislocation of
implants14.
In the present study, despite the presence of alveolar
ridges with a blade shape and the reduced bone
volume in the buccolingual direction, two tapered
implants were successfully inserted in the
interforaminal area in a patient of 9 years. At this
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age, the most important growing nucleus has
already completed its function and growth occurs in
areas where the prosthesis does not interfere, such
as the mandibular branch and the condyloid
process15,16.
Mandibular growth in the transverse and sagittal
plane showed no adverse effects for the implant
positions. In the front portion of the jaw, most of the
transverse growth occurs, in fact, at an early age
(within 2 years) and subsequently the growth
consists in a process of bone affixing on the buccal
surface17.
The morphology of the implants used, with
aggressive threads in the apical and coronal threads’
surface, allowed an insertion with high primary
stability without amount of stress to the cortex, as
confirmed by postoperative radiographs.
The biomimic surface of titanium coated with
calcium and phosphate ions (obtained through the
anodizing process defined Anodic Spark Deposition),
can improve the wettability of the surface, with an
improved osseointegration18. The use of the OT
Equator low profile attachments allowed to join
passively the implants between them thanks to the
insertion of the Elastic Seeger in the bar connection.
The use of the sliding mechanism of the bar with
attachments permitted good stability and retention
of the prosthesis and has ensured a good distribution
of the loads over the implants.
In this study within the limits of its followup, a
transverse mandibular growth at the level of the
symphysis’ growing nucleus was not seen; this was
demonstrated by the bar that didn’t show any
expansion, being the distance between the implants
unchanged. This confirms the theory that the
mandible growth after 23 years of life is through a
process of bone apposition in the buccal regions
accompanied by a lingual resorption19.
The patient is still followedup, further study and
longterm observations are planned in the upcoming
years.
Conclusions
Implants can successfully be used in child patients
with ectodermal dysplasia for a overdenture
rehabilitation. The placement of implants inserted in
the interforaminal area connected with a rod capable
of sliding in the transverse plane does not hinder the
patient's mandibular growth but still increases
retention and stability. The use of lowprofile
attachments has ensured the connection of the bar
and its passivity. In the three years of followup, a
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transverse mandibular growth at the level of the
symphysis’ growing nucleus was not observed,
considering that the growth at the patient’ s age is
only of the appositional type. To further evaluate the
effectiveness of this prosthetic rehabilitation, it is
necessary to extend the study to other subjects and
to conduct a longterm observation.
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Dr Marco Montanari graduated in 2005 from University of Bologna with praise in dentistry and
dentures. In July 2009, he later earnt the title of doctorate in dentistry for disabled.
As a researcher, he continues activity at the service of dentistry for Disabled, University of Bologna
dealing mainly with the prosthetics rehabilitation of pediatric patients with multiple agenesis.
From March 2006 he works freelance in Forlì and is a consultant during dental implant surgeries
at several studies in EmiliaRomagna. He improves in implant surgery and regenerative surgery
periodontal and piezoelectric surgery and was the winner of the Gymnasium Brugg 2015.
 Editorial board of "international journal of dental and medical research" and "global journal of oral science".
 Author of the book entitled "technical and clinical aspects of fixed removable prosthesis" ed. Teamworkmedia
 Coauthor of the book “Techno clinical aspects of fixed removable prosthesis”
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