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_Introduction

_Increased media cov-
erage and the availabil-

ity of free web-based
information has lead
to heightened pub-
lic awareness and
thus to a dramatic
increase in pa-
tients’ aesthetic
expectations, de-
sires and demands.

Today, a glowing,
healthy and vibrant

smile is no longer the
exclusive domain of the

rich and famous and most
general practitioners are

forced to incorporate various aes-
thetic treatment modalities in their daily

practices to meet this growing demand.

The treatment modalities of any health-care
service are aimed at the establishment of health
and the conservation of the human body with its
natural function and aesthetics. The concept of
minimally invasive (MI) treatment was initially
introduced in the medical field and was adapted
in dentistry in the early 1970s with the appli-
cation of diamine silver fluoride.1 This was fol-
lowed by the development of preventive resin
restorations (PRR)2 in the 1980s and the atrau-
matic restorative treatment (ART) approach3

and Carisolv4 in the 1990s. The major com-
ponents of MI dentistry are the risk assessment
of the disease with a focus on early detection 
and prevention; external and internal re-miner-
alisation; use of a range of restorations, bio-
compatible dental materials and equipment;
and surgical intervention only when required
and only after any existing disease has been
controlled.5–11

Current basic treatment protocols (TPs) and
approaches in MI dentistry are the use of air
abrasion, laser treatment or sono abrasion to
gain cavity access and excavate infected carious
tooth tissue through selective caries removal or
laser treatment;12,13 cavity restoration by apply-
ing ART, PRR, or sandwich restoration; and the
use of computer controlled local anaesthesia
delivery systems14 with emphasis on the repair of
a failed restoration rather than its replace-
ment.15 Thus far, the focus of MI dentistry has
been on caries-related topics16 and has not been
comprehensively adopted in other fields of den-
tistry. Dr Miles Markley, one of the great leaders
of preventive dentistry, advocated that the loss
of even a part of a human tooth should be con-
sidered a serious injury and that dentistry’s goal
should be to preserve healthy and natural tooth
structure. His words are much more relevant in
today’s cosmetic dental practice, in which the
demand for cosmetic procedures is rapidly in-
creasing. With the treatment approach trend to-
wards the more invasive protocols, millions of
healthy teeth are aggressively prepared each
year in the name of smile makeovers and instant
orthodontics, neglecting the long-term health,
function and aesthetics of the oral tissues.

_The need for a new concept

Contemporary aesthetic dentistry demands
well-considered concepts and TPs that provide a
simple, comprehensive, patient-friendly and 
MI approach with an emphasis on psychology,
health, function and aesthetics (PHFA; Fig. 1).
The need for a holistic concept and basic treat-
ment guidelines was expressed by concerned
practitioners, aesthetic dentistry associations
and academics around the world for the follow-
ing basic reasons:

_Owing to an increased aesthetic demand, 
aesthetic dentistry is becoming an integral part
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of general dentistry. The aesthetic outcome of
any dental treatment plays a vital role in the
patient’s treatment satisfaction criteria.

_MI dentistry currently focuses on prevention, re-
mineralisation and minimal dental intervention
in the management of dental carious lesions. 
It has failed to give the necessary attention to the
problems that negatively affect smile aesthetics,
for example non-carious dental lesions, or devel-
opmental defects and malocclusion.

_The treatment modalities of contemporary
cosmetic dentistry are trending towards more
invasive procedures with an over-utilisation of
crowns, bridges, thick full veneers, and invasive
periodontal aesthetic surgeries, while neglect-
ing long-term oral health, actual aesthetic
needs and the characteristics of the patient.

_Social trust in dentistry is degrading, owing to
the trend of fulfilling the cosmetic demands 
of patients without ethical consideration and
sufficient scientific background (the more you
replace, the more you earn; more is more 
mentality).

In this article, I introduce a concept and TP for 
minimally invasive cosmetic dentistry (MICD), 
in order to address these facts properly and in-
tegrate the evidence-based MI philosophy and
its application into aesthetic dentistry.

_Defining MICD

As the perception of aesthetics and beauty is
extremely subjective and largely influenced by
personal beliefs, trends, fashion, and input from
the media, a universally applicable definition is
not available. Hence, smile aesthetics is a multi-
factorial issue that needs to be adequately 
addressed during aesthetic treatment.17 MICD
deals both with subjective and objective issues.
Therefore, in this article I define MICD as “a ho-
listic approach that explores the smile defects
and aesthetic desires of a patient at an early
stage and treats them using the least inter-
vention options in diagnosis and treatment
technology by considering the psychology, health,
function and aesthetics of the patient.”18

The core MICD principles are:

1. application of the-sooner-the-better approach
and exploration of the patient’s smile defects
and aesthetics desires at an early stage in 
order to minimise invasive treatments in the
future;

2. smile design in consideration of the psychol-
ogy, health, function and aesthetics (Smile 
Design Wheel18) of the patient;

3. adoption of the do-no-harm strategy in the
selection of treatment procedures and the
maximum possible preservation of healthy
oral tissues;

4. selection of dental materials and equipment
that support MI treatment options in an evi-
dence-based approach;

5. encouragement of the keep-in-touch rela-
tionship with the patient to facilitate regular
maintenance, timely repair and strict evalu-
ation of the aesthetic work performed.

The main MICD benefits include:

1. promotion of health, function and aesthetics
of the oral tissues and positive impact on the
quality of life of the patient;

2. preservation of sound tooth structures (bank-
ing the tooth structure), while achieving the
desired aesthetic result;

3. reduction of treatment fear and increased 
patient confidence;

4. promotion of trust and enhancement of pro-
fessional image.

_The MICD treatment protocol

In my experience, the TPs that are currently 
in use in aesthetic dentistry are mostly based 
on more invasive techniques and procedures.

With the use of such protocols, cosmetic dentists
are knowingly, or unknowingly, heading towards
the over-utilisation of invasive technologies in
their practices, which is becoming a professional
and ethical concern. The basic aim of the MICD
TP is to guide practitioners in achieving optimum
results with as little intervention as possible. 
The intervention level of the treatment in MICD
depends on the type of smile defects and the 
aesthetic needs (objective measurement and
subjective perception) of the patient.

NI TREATMENT OPTIONS MI TREATMENT OPTIONS

SMILE TRAINING MICRO- AND MACRO-ABRASION

TOOTH WHITENING SELECTIVE CONTOURING (GUMS/TEETH)

RE-MINERALISATION OF WHITE SPOTS DIRECT RESTORATIONS
WITH MINIMAL TOOTH PREPARATION

SHORT ORTHODONTICS (SECTIONAL) MINIMAL PREPARATION
ADHESIVE BRIGDES

NON-PREPARATION VENEERS VENEERS, INLAYS AND ONLAYS

ENAMEL AUGMENTATION MI IMPLANTS

ADHESIVE PONTIC (LONG-TERM TEMPORARY RESTORATION)

ORAL APPLIANCE

MICD treatment options

Table 1
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The basic framework and pathway of the
MICD TP are illustrated in Figures 2 and 3. It is 
to be noted that the TP in medical and dental 
sciences must be dynamic in nature and should
be flexible to incorporate evidence-based facts. 
I have therefore outlined the MICD core princi-
ples that are required to achieve the optimum re-
sult in terms of health, function and aesthetics
with minimum intervention and optimal pat-
ient satisfaction. However, it is the practitioner’s
duty to incorporate all the necessary guidelines,
protocols and regulations of the authority 
concerned (state or affiliated professional or-
ganisations) into the MICD TP.

Phase I: Understand

In the first step of Phase I, the perception, life-
style, personality, and desires of the patient are 
explored. The primary goal of this first step is a 
better patient–dentist understanding. As the aes-
thetic perceptions of the dentist and the patient
may differ, it is imperative to understand the sub-
jective aesthetic perception of the patient. Various
types of questions, personal interviews and visual
aids can be used as supporting tools. In this step,
the practitioner should ask the patient to com-
plete the MICD self smile-evaluation form. The
information obtained will help estimate the per-
ceived smile aesthetic score (a-score) and will be
used as the base-line data in the evaluation step.

Next, diseases, force elements and aesthetic
defects of smile are explored. Information on the

medical and dental history, general health and
specific health (oral-facial) of the patient is 
collected and complete dental and periodontal
charting is performed. In order to understand
the force elements, the existing occlusion, com-
fort, muscular activity, speech and phonetics are
thoroughly examined with the evaluation of
para-functional and other oral habits, comfort
during mastication and deglutition, and tem-
poro-mandibular joints (TMJ) movements. The
necessary diagnostic tests, photographic docu-
mentation and the diagnostic study models are
prepared during this step for the further explo-
ration of existing diseases, force elements and
aesthetic defects.

In the following step, the data collected 
is analysed in relation to the accepted normal
values of a patient’s sex, race and age (SRA) 
factors. The aesthetic components of the smile
are analysed in detail grouped into macro- 
(facial and dental midline relation, facial pro-
file, symmetry of the facial thirds and hemi-
faces), mini- (visibility of upper anterior teeth,
smile arc, smile symmetry, buccal corridor, 
display zone, smile index and lip line) and micro-
aesthetics (dental: central dominance, teeth 
proportion, axial inclination, incisal embrasure,
contact-point progression, shade progres-
sion, surface texture; gingival: shape, contour,
embrasure and zenith height). The practi-
tioner can now grade the smile in terms of 
the patient’s health, function and aesthetics as
follows:

Fig. 2
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_Grade A: The established parameters of oral
health, function and aesthetics are within 
normal limits and aesthetic enhancement is 
required only to fulfil the patient’s cosmetic
desires.

_Grade B: The established parameters of oral
health and function are within normal limits;
however, the aesthetic parameters are be-
low the accepted level. Aesthetic enhance-
ment can further improve the aesthetic pa-
rameters.

_Grade C: The established parameters of oral
health or function or both are below the normal
limits. An establishment treatment is manda-
tory prior to aesthetic enhancement.

From the above, the practitioner will obtain 
a smile aesthetic grading in terms of the pa-
tient’s health, function and aesthetics, as well as
a complete overview over the smile aesthetic
problems and the macro-, mini- and micro-smile
defects.

The patient’s PHFA factors are the four fun-
damental components of aesthetic dentistry18

and must be respected to achieve healthy,
harmonious and beautiful smiles. The design
step depends on the information obtained from
exploration and analysis. The information on
psychology is subjective in nature; however,
health, function and aesthetic analysis provides
the objective information that will guide the
design with the various established and basic
principles of smile aesthetics and also the feasi-
ble and practical extent of the aesthetic desires
of the patient. The aesthetic mock-up, manual
tracing, digital makeover and smile catalogues
are some of the popular tools used in this step. 
A new smile, alternative designs, types of treat-
ments involved, complexity, possible risk factors
and complications, treatment limitation, and
tentative costs should be established during this
step.

For easy application, the aesthetic treatments
in MICD are categorised as follows:

_Type I: Micro-aesthetic components;
_Type II: Mini-aesthetic components; and
_Type III: Macro-aesthetic components: facial

and dental midline relation, facial profile, sym-
metry of facial thirds and hemi-faces.

As the treatment modality depends on the
professional capability and experience of the
practitioner, simple and practical methods are
used to categorise the MICD treatment com-
plexity:

_Grade I: Treatment that may require consulta-
tion with a specialist (preventive, simple oral
surgery/endodontics/periodontics/implants,
short orthodontics);

_Grade II: Treatment that requires the proce-
dural involvement of other dental specialists
(complex endodontics/periodontics/orthodon-
tics) but not oral and maxillofacial surgery or
plastic surgery; and

_Grade III: Treatment that requires the proce-
dural involvement of oral and maxillofacial
surgery or plastic surgery.

With the aid of this simple grading system,
any practitioner can determine the complexity
of the treatment involved for the accomplish-
ment of a new smile design for an individual
patient and can plan for the necessary multi-
disciplinary support.

The last step of this phase is the most impor-
tant in MICD TP because in this step the patient
is presented with an image of his or her future
smile. Visual aids, such as a smile catalogue, 
aesthetic mock-ups, manual sketches, modified
digital pictures, computer-designed makeovers
or animations can be used as presentation tools.
The results of the design step are systematically
presented to the patient with professional hon-
esty and ethics. All pertinent queries of the pa-
tient related to the proposed smile need to be 
addressed during presentation. The treatment
complexity, its limitations, the risks involved,
possible complications, treatment cost estima-
tion and maintenance responsibility must prop-
erly be explained to the patient. The patient is
thus involved in finalising the treatment plan
and will sign the written informed consent form
before proceeding to Phase II.

Phase II: Achieve

As per the TP, which is finalised during the
presentation step, all necessary preventive in-
terceptive and restorative (curative) dental Fig. 3
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treatments are conducted
in order to establish the
proper health and function
of the oral tissues. Owing to
the complexity of the treat-
ment, a multidisciplinary
approach may be necessary
for a good result. Once the
case is stable in terms of
health (controlled disease)
and function (balanced
force elements) with good
oral habits, the patient is re-
quested to re-evaluate his
or her smile in terms of aes-
thetics with the help of the
MICD self smile re-evalua-
tion form. This is important,
because in some cases the
patient is fully satisfied
with the results of the es-
tablishment step alone and
may modify his or her idea

of further aesthetic enhancement. In MICD TP it
is considered unethical should the practitioner
not collect self smile re-evaluation information
from the patient.

The enhancement step of MICD is focused on
the fulfilment of the patient’s aesthetic desires,
which can be grouped into two categories based
on the patient’s needs and wants. Even though it
is sometimes difficult to draw a clear line be-
tween the two and their related treatment, in
MICD they are categorised as follows:

_needs: objective restorative needs of the pa-
tient in harmony with the SRA factors and due
emphasis on health and function of oral tissues
(naturo-mimetic smile enhancement)

_wants: subjective desires of the patient, which
may not be in harmony with the SRA factors
(cosmetic smile enhancement)

During any want-based aesthetic treatment,
where healthy oral tissue is treated with no direct
benefit to health or function, the treatment mo-
dalities should be within the scope of non-invasive
(NI) or MI procedures.19 The patient’s desires alone
should not be the rational for the treatment.20

Do no harm! should always be the credo pertinent
to all dental treatment procedures.

Phase III: Keep in touch

Regular maintenance, compliance and timely
repair play a crucial role in the long-term success
of aesthetic enhancement procedures. Hence,

MICD emphasises the keep-in-touch concept
and encourages patients to go for regular fol-
low-up visits. Responsibility for maintenance is
grouped into two categories:

_Self-care: Patients are advised to continue
their normal oral hygiene procedures. If neces-
sary, special care and precautionary methods
are given, as well as protective devices. Self-
care should focus on regular tooth brushing,
flossing, the use of prescribed protective de-
vices and other pertinent professional advice
for maintaining general health.

_Professional care: The oral habits, health of the
oral tissues, and the functional and aesthetic
status of the work preformed are well docu-
mented during each follow-up visit, and neces-
sary maintenance repair jobs are carried out.

Evaluation is the final step of MICD TP. Any
‘completed’ treatment without a proper evaluation
is considered incomplete in MICD protocol. The
following components need to be evaluated:

_Global patient satisfaction: After receiving
aesthetic dental treatment, the patient is re-
quested to complete the MICD exit form, in
which the patient evaluates his or her new
smile, gives a second perceived smile aesthetic
score (b-score), and indicates his or her global
satisfaction score. The b-score is compared
with the previous a-score. This process helps
determine the patient’s actual satisfaction 
status. In MICD, this is the main parameter for
evaluating a patient’s aesthetic satisfaction.

_Clinical success: Clinical success is a multifac-
torial issue. Selection of proper cases (the pa-
tient), restorative materials, TPs and their cor-
rect and skilful application are the key factors
for clinical success. Therefore, MICD TP sug-
gests self-evaluation of the following four fac-
tors (4Ps) using the MICD clinical evaluation
form:

_Patient factors: regular maintenance status,
compliance issues and attitude of the patient
towards aesthetic treatment;

_Product factors: bio-compatibility, mechanical
and aesthetic quality of the products used for
the treatment;

_Protocol factors: TP used in terms of its sim-
plicity, predictability and its evidence-based
nature;

_Professional factors: existing knowledge and
skills, and attitude towards developing these.

Detailed clinical documentation of the case
during maintenance and evaluation can provide

Fig. 4a_Gummy smile with lack 

of upper central dominance.

Fig. 4b_Harmonised smile with

proper central dominance. 

Treated with MI approach.
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various cues to the practitioner in the evaluation
of his or her clinical success in terms of case
planning, material and protocol selection, as
well as his or her existing restorative skills. 
I believe that a thorough evaluation can sup-
port any practitioner in initiating practice-
based research and keeping up-to-date with 
the recent trend of evidence-based dentistry
(Figs. 4a–5b).

_MICD treatment modalities

Various types of treatment modalities are
available in MICD. Their effective use depends on
the level of smile defects, type of smile design,
proposed treatment type and the treatment
complexity grade. There is only one principle in
selecting treatment modalities in MICD: always
select the least invasive procedure as the choice
of the treatment.

The two categories of MICD treatment are 
NI and MI treatment (Table 1). However, con-
ventional invasive treatment modalities may
also be required, depending on the complexity of
the case.

_Conclusion

MI dentistry was developed over a decade ago
by restorative experts and founded on sound
evidence-based principles.21–30 In dentistry, it
has focused mainly on prevention, re-minerali-
sation and minimal dental intervention in caries
management and not given sufficient attention
to other oral health problems. I believe that the
MI philosophy should be the mantra adopted
comprehensively in every field of the dentistry.

For this reason, I have ex-
plained the MICD concept
and its TP, which integrates
the evidence-based MI
philosophy into aesthetic
dentistry, in the hope that 
it will help practitioners
achieve optimum results in
terms of health, function
and aesthetics with mini-
mum treatment interven-
tion and optimum patient
satisfaction.
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Fig. 5a_Smile after establishment

treatment.

Fig. 5b_Smile aesthetic 

enhancement with non-invasive 

veneers treatment.
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