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ODENSE, Denmark/VALENCIA, Spain: In
order to determine potential biomark-
ers for dental caries, an international
team of researchers from the Depart-
ment of Biochemistry and Molecular
Biology at the University of Southern
Denmark in Odense and from the
 FISABIO Foundation in Valencia has
taken a closer look at the human oral
metaproteome, the most prevalent
proteins found in oral biofilm. 

Aiming to determine a minimum
set of proteins that allow for discrim -
ination between healthy and caries-
 affected dental plaque samples, the
scientists identified 7,771 bacterial and
853 human proteins in 17 individuals.
The study’s metaproteomic analyses
of the oral biofilm provide the first
protein repertoire of human dental
plaque, the researchers stated. More-
over, by using different mass spec-
trometry approaches, they were
 subsequently able to quantify indi-
vidual peptides in healthy and caries-
bearing individuals. 

Their findings showed that heal -
thy individuals appeared to have

 significantly higher amounts of en-
zymes associated with a high acid
 tolerance. Other proteins found to 
be at significantly higher levels in
caries-free individuals were involved
in exopolysaccharide synthesis, iron
metabolism and immune response.
By interpreting the potential bio-

markers collectively, the scientists
were able to determine the oral
health status of the individuals stud-
ied with an estimated specificity of
over 96 per cent. Although validation
of the findings in larger sample size
studies is necessary, the findings
could be of use for developing future

caries risk screenings, the resear chers
concluded. 

The results were published online
on 14 August in the PROTEOMICS
 journal in the article “The human oral
metaproteome reveals potential bio-
markers for caries disease”.

Biomarkers for dental caries
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Beverages such as black tea, cof-
fee, cola and red wine can discolor
the surface of the teeth. However,
researchers from the University of
Alberta may have found a solution
to the problem—at least for the tea
lovers out there. 

In testing the effect of milk on
the staining properties of tea, they
found that it significantly reduced
the tea’s ability to darken the teeth.
A staining procedure that involved
either a solution of tea or a solution
of tea with milk showed that casein,
the main protein in milk, has the
ability to bind the tannins, which
are water-soluble compounds that
are largely responsible for the
staining properties of tea.

“The magnitude of the color
change observed in our experi-
ments is comparable to the color
change seen with vital bleaching
products and is more effective than
whitening toothpastes,” Dr. Ava
Chow, an assistant professor at 
the university’s school of dentistry
said. 

Milk keeps
teeth white
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The researchers were able to quantify individual peptides in healthy and caries-bearing individuals.

People’s circadian rhythms might
have a greater impact on healthy teeth
than one might assume. A study at
Dalarna University has found that
young Swedes who regularly stayed
up late had an almost four times
higher risk of dental caries than did
early risers.

In the analyses, the scientists dis -
tinguished three circadian types:
evening types, who are alert in the
evening and tired in the morning;
morning types, who are the opposite;
and neutral types, who are neither
particularly alert in the evening nor
extremely tired in the morning.

The results indicated an associa-
tion between caries risk and partici-
pants’ individual circadian rhythm,
breakfast habits and toothbrushing
frequency. 

Morning and neutral types re-
ported more frequently that they had
breakfast every morning and brushed
their teeth twice a day. Evening types,
in comparison, brushed their teeth
less often and ate breakfast less regu-
larly. More evening than morning
types were categorized as being at
high risk of caries. As a result, the
 predicted probability of being at high
risk of caries was almost four times
higher for evening types than for
morning types.

Acknowledging the connection
 between sleeping preferences and
dental hygiene habits, the scientists
suggested that dentists consider their
patients’ circadian rhythms when
 approaching oral health education in
daily dental practice, especially for
 patients with a high risk of caries. 

Night owls’ higher risk of caries
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MAINZ, Germany: In recent years, clear
aligners have become a favourable
treatment alternative in orthodontics
to fixed orthodontic appliances (FOA).
However, there are few stud-
ies about the effects of
aligner treatment on
oral hygiene and
gingival

condition. A team of German re-
searchers has now compared the oral
health status, oral hygiene and treat-
ment satisfaction of patients treated 

with 
FOA and the 

Invisalign- 
aligner-
system.

They found that Invisalign patients
have better periodontal health and
greater satisfaction during orthodon-
tic treatment.

To date, the majority of patients,
particularly during childhood and
adolescence, are treated with FOA.
However, these appliances tend to
complicate oral hygiene and thus
 interfere with patients’ periodontal
health. Moreover, treatment with
FOA is not very popular in adult or-
thodontics for aesthetic reasons.
Therefore, other orthodontic tech-
niques have been developed to im-
prove aesthetics and simplify oral
hygiene procedures. An alternative 

to FOA is clear aligners, which are 
discreet and have the advantage 
of being removable during oral 

hygiene and eating or drinking. The 
use of clear aligners has increased

greatly in the last decade, one pro -
minent example being Invisalign,
 produced by Align Technology since
1999. However, only a limited num-
ber of studies have compared the
 effects of Invisalign and FOA on oral
hygiene, the researchers from the
 Johannes Gutenberg University of
Mainz pointed out.

Their study included 100 patients
who underwent orthodontic treat-
ment, divided equally between FOA
and Invisalign, for more than six
months. The researchers performed
clinical examinations before and af-
ter treatment to evaluate the pa-
tients’ periodontal condition and
any changes. Furthermore, a detailed
questionnaire assessed the patients’
personal oral hygiene and dietary
habits, as well as satisfaction with 
the treatment. All of the patients re-
ceived the same oral hygiene instruc-
tions before and during orthodontic
treatment. This included the use of
toothbrush, dental floss and inter-
dental brushes three times daily.

The data analysis showed no dif -
ferences between the two groups re-
garding periodontal health and oral
hygiene prior to the orthodontic
treatment. However, the researchers
observed notable changes in peri-
odontal condition in both groups
during orthodontic treatment. They
found that gingival health was signif-
icantly better in patients treated with
Invisalign, and the amount of dental
plaque was also less but not signifi-
cantly different compared with FOA
patients.

The questionnaire results showed
greater satisfaction in patients treat ed
with Invisalign. Only 6 per cent of 
the Invisalign patients reported im-
pairment of their general well-being
during orthodontic treatment, com-
pared with 36 per cent of the FOA
 patients. Other negative effects that
also were significantly higher in FOA
patients included gingival irritation
(FOA: 56 per cent; Invisalign: 14 per
cent), being kept from laughing for
aesthetic reasons (FOA: 26 per cent;
Invisalign: 6 per cent), having to
change eating habits during ortho-
dontic treatment (FOA: 70 per cent;
Invisalign: 50 per cent), and having 
to brush one’s teeth for longer 
and more often (FOA: 84 per cent;
 Invisalign: 52 per cent).

The researchers concluded that or-
thodontic treatment with Invisalign
has significantly lower negative im-
pacts on a patient’s condition than
treatment with FOA, both with re-
gard to gingival health and overall
well-being.

The study, titled “Braces versus
 Invisalign: Gingival parameters and
patients’ satisfaction during treat-
ment: A cross-sectional study”, was
published online in the BMC Oral
Health journal on 24 June.
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JERUSALEM, Israel: Students from
the Hebrew University of Jeru -
salem and the Hadassah Medical
Center have developed HoloDent, 
a holographic scanning device that
promises to improve the process 
of fitting dentures significantly.
 According to the creators, the sys-
tem not only shortens the fitting
process from up to a month to 
30 minutes, but also allows for
more accurate prostheses than do
conventional methods. 

Generally, denture fitting in-
volves a long and often painful
 adjustment process for the patient,
including multiple clinic visits and
several modifications until the soft
and hard materials match the exact
measurements of the mouth. 

“The process of fitting dentures
hasn’t significantly changed in the
last 100 years,” said Dr Anat Sharon,
Director of the Maxillofacial Pros-
thetics Clinic at Hadassah Medical
Center. “It is such a long process
that most dental clinics simply re-
fuse to carry out the procedure.” 

Aiming to replace these out-
dated dental procedures, including
the fabrication of dentures, Sharon
and a group of engineering and
business graduate students de -

veloped HoloDent as part of the
Biodesign Israel programme. 

The programme, which aims to
bring medical innovation to the

market through multidisciplinary,
team-based research, is a joint ef-
fort of the Hebrew University of
Jerusalem and Hadassah Medical
Center. 

“HoloDent is the first hologra-
phy scanning device for intraoral 
3-D modeling, reducing the time it
takes to get dentures from 30 days
to 30 minutes, while making the
treatment far more comfortable
and precise for all patients,” Amit
Zilberstein, a Biodesign fellow and
CEO of the HoloDent company,
said.

The new 3-D device, which re-
cently won an award at the Startup
Open Israel competition, could al so
improve accessibility to accurate
denture fitting for ageing popula-
tions in developing countries by
providing access to a cost-effective
digital solution, the creators hope.

HoloDent could benefit millions
of dental patients worldwide by
avoiding the pain and discomfort
associated with conventional fit-
ting methods, as well as greatly re-
ducing the time required. Accord-
ing to the university’s press release,
the new device has a market of
US$500 million (€455 million) in
the US alone.

3-D holographic scanning device shortens
denture-fitting process significantly

MADRID, Spain: A team of resear -
chers from the department of en-
dodontics at Universidad Rey Juan

Carlos in Madrid has conducted a
study to determine whether there
are differences in the disinfection

protocols of endodontists and gen-
eral dentists. The scientists found
that endodontists are more likely to
keep up to date with protocols pub-
lished in the literature, whereas gen-
eral dentists rely on protocols learnt
during their dental training.

The study authors sent out an in-
vitation to participate in an online
survey to 950 dentists affiliated
with the Spanish board of den-
tistry. The survey consisted of nine
questions regarding irrigation pro-
tocols and other factors related to
disinfection during root canal ther-
apy. It was completed and submit-
ted by 238 (25.05 per cent) of those
invited, divided equally between
general dentists and endodontists.

The researchers found no statis -
tically significant differences in the
respondents’ first choice of an irrig-
ant solution: sodium hypochlorite.
However, they noted statistically
significant differences in the proto-
cols used by general dentists and by
endodontists in relation to various
factors. These factors included the
concentration of sodium hypochlo-
rite, the use and type of irrigant ap-
plied to remove the smear layer, the
use of adjuncts to irrigation, the en-
largement of the apical preparation
when shaping a necrotic tooth, and
the maintenance of apical patency
throughout the debridement and
shaping procedure.

The study’s findings showed that
general dentists and endodontists

follow different and sometimes
 inadequate disinfection protocols.
“The results of the survey demon-
strated that endodontists keep up
to date with protocols published in
the literature, whereas general den-
tists use protocols learnt during
their dental training. Both groups
of clinicians should be aware of 
the importance of disinfection
techniques and their relationship
to treatment outcomes,” the re -
sear chers stated.

They pointed out that control-
ling micro-organisms during
root   canal   treatment—
especially   in   cases 
with necrotic pulp—
is essential to
improve treat -
ment out-
comes.

“Clinicians should update their
pro tocols and also consider refer-
ring patients to a specialist when
their protocols are based on tradi-
tional techniques, especially in
those cases with necrotic pulp,”
they concluded.

The study, titled “Differences in
disinfection protocols for root canal
treatments between general den-
tists and endodontists”, was pub-
lished in the July issue of the Journal
of the American Dental Association.

Study finds varying disinfection protocols

The 3-D scanner produces a precise digital impression of the mouth and outputs it to a computer, reducing the time it takes to get
dentures from 30 days to 30 minutes. (© Hebrew University of Jerusalem/Hadassah Medical Center; Screenshot/DTI)
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Swiss company Curaden’s new
whitening toothpaste Black is White
aims to whiten the teeth gently but
effectively. Containing activated
carbon, the toothpaste, which is a
striking black colour, removes discol-
oration without abrasion or chemi-
cal bleaching. Whitening effects are
further enhanced by blue-filter par-
ticles. Owing to this optical solution,
the teeth appear whiter without
having to use chemical bleaching
agents. The toothpaste further con-
tains 1,450 ppm fluoride and hy -
droxylapatite for remineralisation.
Without sodium lauryl sulphate,
 triclosan or additional bleaching
agents, Black is White can be used 
as a regular toothpaste on a daily
 basis. 

Swiss-owned company Curaden
is a pioneering expert in oral health
and individual dental prophylaxis,
based in Kriens near Lucerne. Its
unique range of oral health prod-
ucts have been created and devel-
oped in Switzerland under the
brand name CURAPROX since 1972.
Together with dental professionals
in teaching, research and practice,
the company introduces products
that serve one purpose only: to
keep teeth healthy for a lifetime.
The company’s collaboration with
Swiss dentists, dental hygienists
and university specialists has pro-
duced a wealth of knowledge about
cleaning techniques and dental
care—and about products that
combine true benefits with real
comfort: atraumatic, effective and
accepted.

CURAPROX’s wide range of prod-
ucts for dental prophylaxis include
its flagship product, the ultra-soft
CS 5460 toothbrush with 5460
CUREN bristles, which are very ef-
fective against plaque and gentle
on the gingiva. Other unique
 products are the long-life Prime
 interdental brush line with a non-
 breakable CURAL wire, and the
non-staining chlorhexidine rinse
CURASEPT ADS.

Today, CURAPROX is represented
in more than 60 counties world-
wide. In 2013, the company ven-

tured into the Swedish market and
began building up distribution
channels. Its range of atraumatic

and effective products suit a ma-
ture oral health market such as
that of Sweden, a market

looking for

non-
abrasive 

toothbrushes,

durable interdental brushes
and non-staining chlor -
hexidine.   Now
they are all
here!

The prod-
ucts are available

for consumers via dental
clinics and the CURAPROX on-

line shop. In the near future, the
company’s key products will be
 obtainable from well-stocked and
updated pharmacies.
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Whitening without abrasion 
or chemical bleaching
Curaden introduces new Black is White toothpaste
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Having performed live surgeries 
at seminars and trade shows for
more than ten years, Danish dentist
Jens Lætgaard is an expert when it
comes to explaining dental pro -
cedures comprehensibly. With his
new website, Klinikproduktion, the
surgeon, who also runs a private
practice in Roskilde in Denmark,
aims to enhance daily procedures 
at dental clinics. Dental Tribune

Nordic Edition spoke with the Dane
about his elaborately produced
treatment videos and why he thinks
video training is the educational
tool of the future.

Dental Tribune Nordic Edition: Your
company Klinikproduktion pro-
duces video courses and carries out
surgeries at trade shows. What is
most important when it comes to
live treatment?

Dr Jens Lætgaard: Many web-
sites that offer live surgery videos
in dentistry focus on the mouth
only and the videos are often
recorded with a single camera. As a
viewer, one thus misses out on all
the other details around the chair,
for example what instruments are
lying behind the surgeon or how
the assistant holds the suction.
This is what we are trying to change

with Klinikproduktion. We record
everything with six high-defini-
tion cameras to provide more than
just one angle. In addition, our
videos are targeted at the whole
team, so the assistants and every-
one involved will benefit from
watching.

Your surgery cage at SCANDEFA in
April attracted quite a lot of attention.

What are the professional benefits
of such demonstrations?

An advantage of live surgeries is
that often the whole team attends
exhibitions. Dentists, hygienists
and assistants can come and go as
they like. They can watch and dis-
cuss what they have seen—directly
on-site or afterwards—with no ob-
ligations. For the audience, it is al-
ways exciting to watch live per-
formances because they can see ex-
actly what happens.

Is not it challenging to operate in
such a small space with a whole
team?

I have been performing live sur-
geries for many years now, so no,
not really. Normally, when one sees
live surgeries they are at a relative
distance. With our set-up—only
3 × 3 square metres—the audience

can get very close and is able to see
all the details through the glass
and, of course, on the big screens. 
A larger cage would just move the
audience further away.

What do you do when something
unexpected happens on stage?

Continue! One has to stay calm
and importantly one has to be hon-
est and demonstrate how to resolve
issues that arise. During a surgical
treatment at my last show, I broke
two burs in the bone and they were
stuck. This had never happened to
me before, and I had to get them

out. Such scenarios are beneficial to
the audience. If the bone, instru-
ments or patient do not act in the
manner expected, one has to con-
tinue and show the audience how
to handle the situation. My aim is
not to demonstrate the perfect sce-
nario anyway. 

Have you ever had to suspend a live
treatment because of unexpected
complications?

I have never had a moment in live
surgery in which we did not man-
age to resolve any problems. I
demonstrate procedures I do every
day, which means I am fairly confi-
dent about them. But that is no
guarantee, of course. I once did a si-
nus lift during which the Schnei-
derian membrane was accidently
perforated. Well, that is a rare oc-
currence, but it offers a far better

opportunity for teaching. I would
rather demonstrate treatment of 
a case that is going wrong or un -
expectedly and how to save it.

How common are live surgeries in
general?

I think they are not very com-
mon. Live surgery requires sub-
stantial set-up, many sponsors or
collaborators who are sold on the
idea and patients from the local
area. However, as already men-
tioned, it gains a great deal of atten-
tion, which is attractive for most
companies. 

Where do you find your patients?
I recruit them from my usual pa-

tients. I offer them a discount for
the inconvenience of having to
show up in a different place and to
compensate for there being an au-
dience. One has to be careful of
whom one chooses to participate. A
very nervous patient would not be
a good choice. One has to inform
the patient thoroughly about the
agenda, which means discussing
potential complications, such as
nerve injuries and extensive bleed-
ing. 

Steady nerves appear to be a re-
quirement for both the patient and
the operator performing live.

One has to have a certain natural
ability to handle a live situation. If
the thought of a surgery in front of
an audience leaves one shaking or

the procedure itself makes one
nervous, one should not perform
live on a stage. Personally, I have al-
ways enjoyed teaching, but I have
not had any education on how to
perform live. Even if I had, there
would always be situations for
which I could not control or plan. 

What are the limitations in live sur-
gery in terms of time and procedures
performed? 

When we first started, we had an
elderly female patient who needed
four implants, which were to be im-
mediately loaded, and we planned
that the procedure would last for
2.5 hours. We thought it was ex-
tremely exiting, but there were
only about 150 people in the room.
When we performed third molar
extractions 2 hours later, we had
300 people in the room. The point
is that when one performs fairly
short procedures, one can keep the
minds of the audience busy. A long
procedure, however, can be prob-
lematic. Maybe 45 minutes, includ-
ing preparation and cleaning, is a
good time frame. 

That is the reason I chose third
molar extractions, root resections
and simple implant treatments for
my live shows. And that is also what
I intend to demonstrate with
Klinikproduktion: everyday life in
a dental clinic. 

Could you explain that further?
My goal is to keep to the simple

treatments that make up daily
practice. There are some good-
quality videos available, but they
are mostly targeted at specialists
wishing to advance their skills even
further. I want to reach out to the
everyday dentist and teach him or
her and his or her team how to im-
prove their work. Third molar ex-
tractions, for example, are what
clinics perform on a daily basis. In
quite a simple manner, I can teach
practitioners how to carry out the
whole procedure in a better and
safer way. 

But if it is such a common procedure,
what is there for practitioners still to
learn?

We have patients in the clinic
every week who have been referred
because their dentist had struggled
to remove a third molar for hours,
but had not succeeded. A specialist
would probably have needed 10–15
minutes to remove it. This expert-
ise does not necessarily apply to a
general practitioner who does not
perform surgical interventions
every day. Still, many patients ex-
pect their own dentist to be able to
perform this procedure.

Do you think videos could be a valu-
able educational tool for dentists?

“I want to reach out to the 
everyday dentist”

An interview with Dr Jens Lætgaard, founder of digital training platform Klinikproduktion.dk

Klinikproduktion’s founder Dr Jens Lætgaard.

“My aim is not to demonstrate
the perfect scenario anyway.”
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Yes, indeed! Being able to replay a
video is a great advantage, and the
whole team can watch it together or
individually. That is also the feed-
back I have received from our users.
They appreciate the opportunity to
watch 5 minutes of a 20-minute
video, as well as being able to re-
watch it however many times they
wish. 

The ability to replay in video
training is an outstanding feature
compared with live surgeries. One
can always go home and repeat the
part one wishes to watch again,
such as reviewing the incision and
the filling. As a dentist, one can also
ask one’s assistants to watch a video
in preparation for a surgery. For ex-
ample, if one is performing an im-
plant treatment for the first time,
one could ask one’s staff to watch
three videos of 5 minutes each at
home to prepare for the procedure. 

Is this the way people actually use
the videos?

When we started Klinikproduk-
tion a year ago, it was natural for me
to think that this is the way people
should use them, but then I spoke
to a dentist and asked him whether
he had seen the videos. He told me
that he had not. I explained to him
how he could use them in many
ways, for example as an internal ed-
ucation tool in team meetings. Sur-
prisingly, the dentist I spoke to had
not thought of this option at all. So,
my job will probably also include
teaching our users how to use the
videos in daily practice. 

Are there other projects you hope to
venture into?

Interactive live streaming is
something we have wanted to do
for some time now. The audience
would be able to ask questions dur-
ing the procedures. I think it is quite
important to enter into dialogue
and discuss scenarios. As a surgeon,

one will always be in a position in
which somebody disagrees with
one and wants to ask a critical ques-
tion. Personally, I think critical
questions are more fun to answer,
because then a discussion emerges
in which I have to explain why I am
doing something a certain way.

Criticism is good. I once had a live
surgery during which an audience
member asked me why I did not do
something differently and his sug-
gestion was a fantastic idea I had
never even thought about. I said,
“Thank you, I will definitely do that
in the future”. It is exactly this sort
of interaction that I like best. That is
where we all learn.

Are Klinikproduktion’s videos ap-
proved for professional dental train-
ing?

Right now, there is a test after
every video. This means that the
users can earn continuing educa-
tion credits after watching the
videos and taking the tests. The re-
quirements for further training in
Denmark are fairly poor. There are
no stipulations, but the dental as-
sociation recommends that their
members participate in 25 hours of
continuing education every year.
However, so far, the association is
not prepared to assume responsi-
bility and there are no require-
ments for dentists. 

In fact, I recently suggested at the
Danish Dental Association’s an-
nual meeting making 25 hours of
yearly continuing education a re-
quirement. Well, they did not vote
for my suggestion. It is a little ab-
surd. Why be afraid of losing associ-
ation members? If the members
are not willing to do further educa-
tion, they should not be in the asso-
ciation in the first place.

Thank you very much for the inter-
view.
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Lætgaard and his team performing live surgeries at SCANDEFA 2015 in Copenhagen. 
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Recognising the unique biological ar-
chitecture of the natural tooth, dentists
today practise conservative procedures
and minimally invasive techniques 
in order to preserve the maximum
amount of healthy structure when
restoring dentition to proper form and
function.1 This can prove challenging
when combined with patient expec -
tations for an aesthetically pleasing
smile and the predilection towards 
bio-modification and biomimetics in
modern dentistry.2–4 Additionally, visual
ergonomics is of optimal importance
when restoring the anterior segment
of patients presenting with Class IV
fractures that have been previously
 restored.5

In the past, recreating the unique
characteristics of natural dentition
could be difficult and confusing.
 Manufacturers released multiple
composite shades, opacities and
translucencies, all of which were re-
quired to reconstruct individualised
teeth. Therefore, the direct composite
placement technique became over-
whelming and time-consuming.

Fortunately, dental material manu-
facturers have helped to improve and

enhance dental treatments by devel-
oping direct composites that simplify
the layering process. Today’s bio-
mimetic direct composite materials
reduce the number of composite
shades required to recreate aesthetic
restorations and simplify and en-
hance predictability. These new com-
posites address demands for mini-
mally invasive treatment while pro-
viding increased strength and optical
characteristics, universal application,
improved adhesion, and optimal han-
dling and sculptability when recon-
structing the biological, aesthetic and
physical architecture of natural
teeth.6

Among the new alternatives avail-
able is a nano-hybrid indicated for
Class I–V restorations. GrandioSO
(VOCO) is a newly developed universal
nano-hybrid restorative that displays
greater wear resistance, enhanced
shade stability, long-lasting polish
 retention, flexural strength similar 
to that of natural dentition, and 
low shrinkage. GrandioSO is unique
 owing to its construction, which in-
cludes 30–50 % less resin compared
with other micro-hybrid resin-based
restoratives.7 GrandioSO contains

very small designer nano-particles
made from silica dioxide filler parti-
cles grown to 20–40 nm, then covered
with a special coating.7 Glass-ceramic
fillers with an average particle size of 
1 μm combined with the designer
nano-particles create a nano-hybrid
composite that outperforms conven-
tional composites, which have limited
use.8

The rate of polymerisation shrink-
age in the newest modern-generation
composites reaches 2–2.5 % when
 curing.9 However, the low resin con-
tent of GrandioSO decreases shrink-
age to 1.6 %, reducing stress and, as a
 result, eliminating the undesirable
white line that often appears with
resin-based composites during the
finishing process.8 The unusually
high surface hardness found with
GrandioSO results from the increase
in filler load. Conventional composite
filler weights range from 70 to 77 %,
compared with GrandioSO’s 89 %.7

Owing to its unusually high surface
hardness (210.9 MHV), GrandioSO is
the closest composite to natural
enamel (350–450 MHV).8It maintains
its strength, is highly polishable, and
demonstrates long-term abrasion

and   wear 
 resistance.10

In addition, 
the   com-
posite retains surface smoothness
and a permanently polished sheen.

Although emulating natural tooth
structure, shape and shade while
blending with surrounding dentition
still requires careful composite se -
lection and artful procedures during
the placement protocol, the availabil-
ity of new nano-hybrid composites
such as GrandioSO enables simplified
techniques. 

Clinical case
This following clinical case de-

scribes how GrandioSO was used to 
re-restore the maxillary anterior teeth
of a 48-year-old female patient. Old
and discoloured Class IV composite
restorations on teeth #11 and 21 were
removed, and the patient’s smile re -
juvenated using the GrandioSO com-
posite and a predictable two-shade
composite layering technique.

The patient presented with 15-year-
old composite restorations on her

 anterior  maxillary  teeth 
(Figs. 1 & 2). She was not interested 
in porcelain veneers or unnecessary
removal of tooth structure. She 
requested only reversible and re-
pairable restorations. 

Before the pre-existing composite
restorations were removed, the pa-
tient’s occlusion was analysed. A com-
prehensive intra-oral examination
was performed that included an 
oral history, radiographs and photo-
graphs. The patient was in good
health, and nothing contra-indicated
direct composite re-restoration of
teeth #11 and 21.

Morphological, histological and
optical characteristics of the teeth
were examined. In order to select 
the appropriate composite shade 
for replacing the old restorations,
GrandioSO in Shades A1 and A2 were
previewed side by side on teeth #11
and 21. This enabled the dentist to
 select the appropriate shades for 

Achieving lifelike aesthetics
Replacing existing Class IV restorations using only two composite shades

By Dr Frank J. Milnar, USA

1 2

Fig. 1: Pre-op view of the patient’s natural smile.—Fig. 2: Close-up pre-op view of teeth #11 and 21.—Fig. 3: Two shades of composite were previewed.—Fig. 4: Shades A1 and A2 would be used.—Fig. 5: An enhanced wax-up
model demonstrated the anticipated treatment outcomes.—Fig. 6:The stent would be used to help maintain the facial-lingual line angles.—Fig. 7: View of the final bevel preparation.—Fig. 8:The teeth were etched using
35 % orthophosphoric acid etch.—Fig. 9: A dual-curing, self-etching dentine–enamel bonding agent (Futurabond DC) was applied to the preparations using a brush.—Fig. 10: GrandioSO Shade A2 was placed to create the
lingual enamel layer of tooth #21.—Fig. 11: In order to re-restore tooth #11, GrandioSO composite in Shade A2 was placed, sculpted and cured for 10 s.—Fig. 12:View of teeth #11 and 21 immediately after final placement of the
composite material.—Fig. 13:The putty stent was again placed intra-orally to verify the length and width of the restorations.—Fig. 14: A 3M disc was used to impart the mesial transitional line angle.—Fig. 15: A Dimanto pol-
ishing cup was used.—Fig. 16: Post-op view of the nano-hybrid restorations on teeth #11 and 21; note the lifelike aesthetics, translucency and shade characteristics created with only two composite shades.
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the case (Figs. 3 & 4), with Shade
A2 being the lingual enamel layer
and Shade A1 the final composite
layer.

Before the original composite
restorations were removed, a
 diagnostically enhanced model
was created from preoperative
impressions (Fig. 5). This model
also would be used for fabricat-
ing a high-viscosity putty stent
(Registrado X-tra, VOCO) that, when
placed intra-orally, would provide a
spatial reference and volumetric guide
for composite placement (Fig. 6). This
stent also would help maintain the
 facial-lingual line angles.11

The old restorations were removed,
and teeth #11 and 21 were prepared
 using diamond burs. In addition, a 
2.5 mm infinite facial bevel was creat ed
(Fig. 7). Combined, this preparation de-
sign supported the fracture resistance
and durability needed for the restora-
tions and facilitated imperceptible
restorative margins.12

The Class IV preparations were 
then verified incisally, after which the
teeth were pumiced, rinsed and dried.
Although manufacturers have de -
veloped newer generations of self-
 etching adhesives that demonstrate
predictable long-term bonding and
marginal integrity, selective enamel
etching is still advocated in the litera-
ture in order to ensure excellent clini-
cal results.13–16 Thus, the preparations
were etched with 35 % orthophospho ric
acid (Vococid, VOCO) for 15 seconds,
rinsed and dried (Fig. 8). A single-dose
bonding agent (Futurabond DC, VOCO)
was then applied to the preparations
using a brush for 20 seconds (Fig. 9).
The selected bonding agent elimi nat -
ed evaporation, would not spill, and
required fewer steps, there by helping
to reduce technique sen sitivity. The
bonding agent was air thinned with
high pressure and light cured for 
10 seconds per tooth.

The putty stent was placed intra-
orally and GrandioSO composite in
Shade A2 was applied in a 1.5 mm thick
increment to form the lingual enamel
layer and block any show-through 
on tooth #21 (Fig. 10). This layer was
cured for 10 seconds (note that darker
shades require 20 seconds). In order 
to assess this lingual enamel layer, the
putty stent was removed. In order to
simulate higher value and lower chro -
ma in the middle and incisal thirds of
the maxillary  central incisor, the put -
ty stent was again placed intra-orally,
and Shade A1 was placed, sculpted and
cured for 10 seconds. The re-restoration
of tooth #11 was performed analo-
gously (Fig. 11–13).

The restorations were then finished
using a series of discs (Fig. 14) and
 contour, shape and shine cups and
points.17 These helped to ensure that
the restorations demonstrated a sim-
ilar harmony and balance with the ad-
jacent teeth, as well as with each other.
These finishing steps also imparted
realism by better defining line angles
(e.g. mesial transitional line angle). In
order to create a natural-looking  final
lustre, a one-step polishing system
(Dimanto, VOCO) particularly well suit -
ed to the high surface hardness of new
composite materials was used (Fig. 15).

Conclusion
The case presented here

has demonstrated the man-
ner in which only two shades
of a direct composite resin
were used to produce imper-
ceptible Class IV restorations

(Fig. 16 & 17). With the development of
new-generation composites, the abil-
ity to recreate restorations with two
composite shades, as opposed to three
or more, while reproducing durable
and aesthetically pleasing charac -
teristics contributes to our goal to
 provide less technique-sensitive treat-
ment in biomimetic, conservative and
effective ways.

Editorial note: A list of references is available
from the publisher.
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Fig. 17: Post-op close-up view
of the completed two-shade
composite restorations on
teeth #11 and 21.
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