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ABSTRACT

Purpose: The purpose of this study was to review the reported evaluation criteria of the aesthetic result in oral implant
rehabilitation.

Materials and Methods: A literature search of MEDLINE, the Cochrane Collaboration, and EMBASE was performed to
retrieve studies published between January 1990 and December 2008 using the following key words: “dental implants,”
“clinical trial,” and “aesthetic index” (and their synonyms). A manual search of the literature published in the same period
was also carried out using the following publications: Clinical Oral Implant Research, The International Journal of Oral and
Maxillofacial Implants, and The International Journal of Periodontics and Restorative Dentistry. The inclusion criteria of the
published studies were the following: human clinical trial, oral implant rehabilitation, at least 10 implants, at least 6 months
of follow-up from insertion of the prosthesis, and evaluation of the aesthetic result by means of an index.

Results: The literature search revealed 650 relevant bibliographic references, of which 89 were selected for further analysis.
A final total of 29 articles fulfilled the inclusion criteria; these included 10 retrospective case series, 11 prospective case
series, 1 retrospective controlled clinical trial, 1 prospective controlled clinical trial, and 6 randomized controlled clinical
trials. In general, evaluations of aesthetic results appear only in the more recent studies and refer mostly to implant
rehabilitation in the maxillary anterior zone; the index used, in most cases, was the Papilla Index of Jemt.

Conclusions: Although there appears to be a growing interest in aesthetics in dental implantology, there are as yet no
universally accepted evaluation criteria of the aesthetic result. Therefore, further research is necessary to establish a
common, complete, and reproducible index for the evaluation of aesthetic outcome that can add in the success criteria for
implant therapy in the maxillary and mandibular anterior areas.

KEY WORDS: aesthetic index, dental implants, success criteria

INTRODUCTION clinicians and researchers is to provide “evidence-based”

Osseointegrated oral implantology is a highly successful implant dentistry® that, like evidence-based medicine,

therapy in the treatment of complete, partial, and single identifies a clinical practice based on the best available

. . 5 . .
edentulism.'” There is now a plethora of scientific litera- scientific evidence.” To this end, the most important

ture that deals with oral implantology, and the quality of themes are developed by means of systematic reviews

that literature is ever increasing. The aim of today’s ~2nd> when possible, meta-analysis of the results.

However, there exist some obstacles to the study of
existing publications, beginning with the choice of selec-
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too restrictive, for example, including only prospective
studies that are controlled and randomized, then only a
small number of articles will be uncovered; if wider, with
the inclusion of retrospective studies and/or case series,
a greater amount of data will be retrieved, but they may
be difficult to compare and have poor scientific value.
Moreover, the lack of data concerning the clinical
protocol and the methodological differences in the
design of the studies retrieved often represents a further
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TABLE 1 Comparison of the Main Implant Success Criteria Presented in the Literature

Albrektsson and Albrektsson Schwartz-Arad

Success Criteria colleagues® Smith and Zarb® and Isidor® and colleagues™
Absence of pain X X X X
Alteration in sensitivity X X X X
Absence of infection X X X X
Absence of clinical mobility (of the X X X X
nonsplinted implant)
Absence of peri-implant radiolucency X X X X
Marginal bone loss after loading <1 mm during the <1 mm during the <1 mm during the Pattern I
first year of loading  first year of loading  first year of loading ~ Pattern II
<0.2 mm yearly <0.2 mm yearly <0.2 mm yearly Pattern III
Pattern IV

Implant in a harmonious position and —
restoration aesthetically pleasing to
the patient
Parameters of peri-implant inflammation —
Probing depth
Bleeding on probing

X _ —

difficulty with regard to comparisons between studies,
sometimes preventing meta-analysis of the results, and
thus lowering the scientific evidence level.

The evaluation criteria of clinical outcomes in
implant therapy have yet to be established. Albrektsson
and colleagues® codified some of the more widely used
success criteria from several authors,’ and these have
since been rehashed, sometimes with slight variations,”®
but without considerable changes. Emphasis has been
placed on some topics that had not been previously
stressed, such as the health of the soft tissues or inflam-
mation around the implant, or the pattern of peri-
implant bone loss (Table 1).

The clearest change in the clinical outcome evalua-
tion parameters in implantology concerns the introduc-
tion of the concept of survival, which differs from that of
success on the basis of the radiographic assessment of

the marginal bone loss (MBL) that may occur after pros-
thetic loading. Therefore, an endosseous implant that is
osseointegrated, functional, nonsymptomatic, and with
an MBL that is lower than 50% must be considered as a
success (Table 2).

Although the survival criterion is relevant for the
back maxillary and mandibular areas, where functional
restoration is the main clinical objective, in the anterior
areas, where the aspect of the prosthetic rehabilitation is
also a matter of concern for patient quality of life, the
aesthetic result should be considered as a criterion that is
distinct from survival and success and, as such, should
be included among the evaluation parameters. It is
therefore necessary to perform well-structured, prospec-
tive, controlled, randomized clinical studies that evalu-
ate results clearly and rigorously through the use of
universally approved survival and success criteria that

TABLE 2 Implant Survival and Success Criteria according to Proskin and

colleagues™

Implant Survival Implant Success

Implant in the mouth and functioning
No pain

No mobility (if it can be measured)
No infection

Less than 50% bone loss

X X
X X
X X
X X
Not reported X




are complete and relevant to the goal of the treatment.
The purpose of this review was to analyze the currently
available internationally published literature on aes-
thetic implantology in order to provide answers to the
following two questions:

1. Is the aesthetic result included among the success
criteria for oral implant rehabilitation?

2. Are there currently any indices of aesthetic evalua-
tion that are universally accepted by the authors of
the clinical trials?

MATERIALS AND METHODS

Before beginning the review, a protocol was developed
that satisfies the authors’ strategy of search, inclusion
and exclusion criteria of the studies, and method of data
extraction.

Data Source and Search Strategy

A bibliographic electronic search was carried out on the
MEDLINE, EMBASE, and Cochrane Central Register of
Controlled Trials databases, selecting all articles pub-
lished between January 1990 and December 2008 that
contain the following key words (either alone or linked

» «

to one another): “dental implants,” “aesthetics,” “out-
comes,” and all existing synonyms of these. The terms
“dental implants” and “aesthetics” were used as “medical
subject headings” terms, while all other words were used
as free-text terms. Limits to the PubMed database have
been set with the expression “clinical trial,” the temporal

interval 1990 to 2008, and the English language.
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The beginning search date was set at 1990 because
prior to that time researchers were primarily interested
in the functional aspects of implant therapy and not in
aesthetic results, which only became of interest once the
predictability of the osseointegration process had been
proven.

The listed key words and all of their synonyms were
linked in a total of 140 different combinations (Table 3).

The search identified 432 articles from the elec-
tronic databases. The electronic search was comple-
mented by a manual search limited to articles published
between January 1990 and December 2008 in three
highly relevant peer-reviewed dental journals: Clinical
Oral Implant Research, The International Journal of
Oral and Maxillofacial Implants, and The International
Journal of Periodontics and Restorative Dentistry. These
journals were chosen because they deal with surgical
and periodontal topics; those focusing on the prosthetic
point of view were not chosen because the specific
concept of implant aesthetics is determined mainly by
prosthetic rehabilitation within the soft tissues, while
prosthetic aspects such as translucency of the crown, its
symmetry toward the homologous contralateral to its
surface, and weaving are common to conventional pros-
theses and thus have already been encoded elsewhere.

Selection of the Literature

Among the articles retrieved by electronic and manual
search, the first selection involved only clinical studies
concerned with root-form osseointegrated implants

TABLE 3 Keywords and Limits Used for the Electronic Literature Search

MeSH Terms Free-Text Terms Limits
Dental implants Oral implants Soft tissue Outcomes Clinical trial
Aesthetics OR OR OR English language 1990 to 2008
endosseous implants OR marginal tissue AND index
implant restoration AND OR OR
gingival margin OR parameters
OR
success
OR
assessment
OR
evaluation
OR

score

MeSH = medical subject headings.
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Electronic search:
« Medline (PubMed)
« Embase
« Cochrane Central

Register of Controlled

Manual search:

Clin Oral Implants Res
Int J Oral Maxillofac Implants
Int J Periodontics Rest Dent

Trials

Evaluated titles 432 3827
First selection®
(clinical studies, root-form endosseous implants,
fixed restoration)

Total
Evaluated abstracts 148 502 650
Second selection*
(clinical and aesthetic result assessment)

Total
Evaluated full-texts 27 62 89
Studies available for = 29

final data extraction

Figure 1 Screening process used to identify eligible studies.

restored with fixed prostheses, and excluded animal or
in vitro studies and those on humans that were not
clinical studies. In cases for which the title did not
provide enough information, the abstracts and/or the
full-text articles were retrieved. All of the articles thus
retrieved were assessed independently by two examiners
who selected only those in which explicit reference was
made to clinical and aesthetic evaluations of the therapy
outcome.

A second selection was then made, whereby the full-
text versions of 27 studies from the electronic search
and 62 from the manual search were acquired. A further
search was carried out using the bibliographic references
of all of the selected articles and of previously selected
relevant review articles.

All of these full-text versions of articles were
reanalysed in a double-blind manner by both of the
examiners using the following more restrictive inclusion
criteria: clinical study, fixed prosthetic implant-
supported rehabilitation in the anterior maxillary/

mandibular zone, at least 10 implants, at least 6 months

of follow-up from the restoration, and analysis of the
aesthetic results according to an index already present in
literature or newly presented (Figure 1).

The level of scientific evidence of the studies was
assessed according to Proskin and colleagues'' (Table 4).
The extraction of data from the studies and the estima-
tion of their validity were performed independently by
two reviewers and checked by a third.

TABLE 4 Critical Appraisal of the Evidence

Level of

Evidence Study Type

Fair Retrospective study

Average Prospective case study

Good Prospective study with historical controls
Better Prospective study with concurrent controls
Best Double-blind randomized controlled trial
Unknown None of the above




RESULTS

The search after the first selection produced 650 articles
for which the abstract was retrieved and analyzed; 89
were selected for full-text analysis. Of these, 29 fulfilled
the inclusion criteria: 10 retrospective case series, 11
prospective case series, 1 prospective controlled clinical
trial, 1 retrospective controlled clinical trial, and 6 ran-
domized controlled clinical trials (Table 5). Seven of
these 29 studies proposed, and in some cases tested,
indices of aesthetic evaluation and were structured in an
attempt to standardize the judgment, while the remain-
ing 22 simply used already known indices, sometimes
integrating them with other measurements of a purely
descriptive nature.

It was possible to extrapolate some useful data from
these studies despite the notable existing heterogeneity
among the publications with respect to the patients
included; the protocol, surgical techniques, and
implants used; the measurements of the results; and the
period of observation:

1. A systematic aesthetic evaluation of the results of
implant therapy is included among the success cri-
teria in the most recent studies (see Table 5) and in
those concerning the anterior sectors of the supe-
rior maxilla, with particular reference to the con-
ventional single implant (Figure 2).

2. To date, the most frequently used index is the
Papilla Index of Jemt,* which is often used in
combination with other indices or integrated with
further measurements (Figure 3).

3. The methodological rigor of the study design is not
correlated with either the selected index or its vali-
dation (Figure 4); not all the authors analyzed the
reliability of the used index according to the same
methodology (Figure 5).

DISCUSSION

Analysis of the literature has revealed that the aesthetic
result is rarely included among the success criteria for
implant therapy, although there is an increasing ten-
dency to do so in the most recent studies, and especially
in those that deal with implant-supported rehabilitation
in the maxillary anterior areas. It has not been possible
to make any type of meaningful comparison between
the data reported in the selected articles because of the
heterogeneity of the parameters taken into consider-
ation and the inaccuracy with which the authors have
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reported the number and the position in the arch of
elements that were submitted to evaluation. The only
remarkable observation is that, in most studies, the
aesthetic appraisal concerned the maxillary frontal
(Table 6)
because in these cases it is considered to be a key factor

implant-supported  prosthetic elements
of the final result. The importance of the aesthetic
appearance in conferring the success (or not) of an
implant-supported rehabilitation has induced some
investigators to try to make objective judgments using
indices that could also act as references to other authors,
although it is well known that harmony and beauty are,
by definition, subjective. The first author to propose
such an index was Jemt,” who, in judging the aesthetic
result of 25 implant-supported single crowns with a
mean follow-up of 18 months, proposed to estimate the
degree of filling of the interproximal space by the tooth
implant pseudopapilla (Table 7).

The Papilla Index of Jemt is perhaps the first
attempt to apply a scientific feature to the aesthetic judg-
ment. In addition, the author has tested the reproduc-
ibility of the evaluation by repeating it 11 days later, the
second evaluation producing numerical values similar
to the first (see Table 6).

However, by considering only a single variable, this
index runs the risk of producing misleading results and
only a partial judgment. It is not a sensitive tool because
it does not consider other possible aesthetic defects, such
as the level of the marginal buccal tissues, the surface
color and appearance, the convexity of the alveolar
process, and the matching of the implant-supported
element with the adjoining teeth and its symmetry com-
pared with the homologous contralateral tooth. The
index thus lacks specificity, possibly leading to an unsat-
isfactory aesthetic judgment. Notwithstanding this limi-
tation, Jemt’s index is currently the most frequently
reported in literature, but even if it seems to be used, it
is not so much because it is a suitable tool for making
a real and complete judgment — in fact authors
often combine or integrate it with other indices or
with further measurements (see Figure 3) — but rather
because it is the first of its kind and it is easy to apply.

Another system that considers just the interproxi-
mal papilla is that proposed by Nordland and Tarnow."
The function of this index is to estimate the appearance
of the natural teeth; it enables a description of the degree
of filling of the interproximal space by the interdental
papilla based on three anatomical landmarks: the
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0
conventional single  multiple impl + impl immediate
implants implants regeneration or early
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BRCT
BR-CS
opP-Cs
O R-CCT
8 P-CCT

impl imm + immediate impl imm + imm
regeneration loading or loading or
restoration restoration

Figure 2 Distribution of selected articles according to clinical treatment and study design. Note: where a study compares different
kinds of treatment (e.g., Schropp and colleagues®: early vs delayed protocol; Cordaro and colleagues™: single vs multiple implants;
Oh and colleagues™: immediate vs delayed loading; Hall and colleagues®: immediate vs conventional loading; Noelken and
colleagues'®: implants conventional, immediate, multiples, with augmentation procedures; Ryser and colleagues®': two-stage vs
one-stage implants, both with immediate loading; Henriksson and Jemt*: conventional single implant and implant with
augmentation procedures), it is depicted in the graph wherever the relevant treatment groups are described. x-axis = clinical
treatment and study design. y-axis = number of articles. imm = immediate; impl = implant.

interdental contact point, the facial apical extent of the
cementoenamel junction (CEJ), and the interproximal
coronal extent of the CEJ.

The “Classification system for loss of papillary
height™* defines the papilla “normal” when it fills the
embrasure space to the apical extent of the interdental
contact point/area; “Class I” when the tip of the inter-
dental papilla lies between the interdental contact point

and the most coronal extent of the interproximal CEJ;
“Class IT” when it lies at, or apical to, the interproximal
CEJ but coronal to the apical extent of the facial CEJ;
and “Class III” when it lies level with, or apical to, the
facial CEJ.

Nordland and Tarnow’s system is not appropriate
for implant-supported prosthetic elements, as all three
of the anatomical points that are considered can

by another author +
further indices/
measurements

m by another author
as only index

m by the same author
who presented it

Papilla Index  Index of P.E.S. of I.C.Ae.lof S.E.S. of Index of Infraposition
of Jemt (39) Changand Firhauserand Meijerand Evansand Nordland Index of
colleagues colleagues colleagues  Chen (15) and Tarnow Jemt and
(38) (30) (29) (47) colleagues (16)

Figure 3 Most frequently adopted aesthetic indices. Note: the index of Meijer and colleagues® presented in this graph at first glance
appears to also have been used by another author; it was actually used again by the same study group that created it, but the work is
published under a different first author. x-axis = used aesthetic indices. y-axis = number of studies. I.C.Ae.I = Implant Crown
Aesthetic Index; P.E.S. = Pink Esthetic Score; S.E.S. = Subjective Esthetic Score.
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14
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11
10

o = N W H» OO N 0 ©

R-CS P-CS RCT

R-CCT

m index not tested

m index tested without
statistical analysis

O index tested with
statistical analysis

P-CCT

Figure 4 Relationship between study design and method to validate or statistically check the used aesthetic index. x-axis = study
design. y-axis = number of studies. P-CCT = prospective controlled clinical trial; P-CS = prospective case series;
R-CCT = retrospective controlled clinical trial; R-CS = retrospective case series; RCT = randomized controlled clinical trial.

undergo changes and may no longer be precise reference
points. For example, the apical extent of the contact
point can be shifted as a result of placement of the
prosthetic crown, and the interproximal and facial CEJs
are not present in the prosthetic elements, although the
line of finish of the prosthetic crown on the abutment
could be considered instead. However, Steigmann and
colleagues'” who examined single immediate implants
in the anterior maxilla, were able to adopt this index of
evaluation of the aesthetic result because they used the
natural tooth (just extracted and adequately readapted)

as an immediate provisional restoration. As such, they
reestablished approximately the three anatomical
landmarks — the interdental contact point, the most
coronal interproximal CEJ, and the most apical facial
CEJ — which could thus be used as reference points for
the evaluation of papillary height.

Jemt’s index is more suitable for the aesthetic evalu-
ation of implant rehabilitations with regard to the
presence and the height of the interproximal papilla.
Nevertheless, both the indices consider only the inter-
proximal papilla, while an accurate and reliable method

W intraobserver
agreement

calculation with
statistical analysis

m interobserver
agreement

[ professional -
patient agreement

calculation as percentage

Figure 5 Distribution of articles according to the validation index adopted. Note: Jemt* reports differences in the Papilla Index
between the first and second assessment as mean and SD values without checking the statistical significance and without information
concerning observer number and specialization. x-axis = index-validating method. y-axis = number of studies.
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TABLE 7 The Papilla Index of Jemt*

Index score 0 — no papilla is present

— there is no curvature of the soft tissue contour adjacent to the single implant restoration

Index score 1 — less than half of the height of the papilla is present

— slight curvature of the soft tissue contour

Index score 2 — atleast half of the height of the papilla is present, but not all

— soft tissue contour fairly harmonious

Index score 3 — papilla fills up the entire proximal space

— papilla is in good harmony with adjacent soft tissue contour

Index score 4 — papilla is hyperplastic and covers too much of the restoration/adjacent tooth

— the soft tissue contour is more or less irregular

of aesthetic analysis should be sensitive to, and specific
for, other aesthetical defects based on the evaluation of
more variables, each of which could be assessed objec-
tively and quantified.

Attempts have been made by some authors to realize
a standardized system of aesthetic evaluation by present-
ing and testing several new indices. For instance, Chang
and colleagues® reexamined atleast 6 months after
the prosthetic restoration 20 patients treated with an
implant-supported single crown in the anterior maxilla.
The authors compared the prosthetic element with the
restored contralateral tooth and considered numerous
parameters concerning the form of the crown, its rela-
tionships with the adjacent elements, and the dimen-
sions of the soft tissues (Table 8).

These parameters have been integrated with the
recording of the clinical conditions, such as the plaque

index, bleeding on probing, and probing pocket depth,
and with the subjective evaluation of patient and pro-
fessional satisfaction, which was recorded on a visual
analogue scale (VAS; 0-100% on a 10 cm line).

For example, when compared with the homologous,
contralateral, nonrestored tooth, the implant crown may
be longer apicocoronally, thinner buccolingually, have
thicker buccal tissues into the bottom of the pocket,
shorter papillae in the apicocoronal direction, and
exhibit a greater degree of gingival inflammation. The
aesthetic problems thus noted by the authors were partly
attributable to the apical contraction of the soft tissues
and its consequences. Interestingly, the subjective evalu-
ation of the patients was more positive (mean value of
96% on the VAS) than that of the professionals and the
index had a repeatability of 90% at the second observa-
tion, which was carried out 1 month after the first.

TABLE 8 Aesthetic Index of Chang and colleagues®?

Crown Form

Soft Tissue Dimension

Clinical crown Distance between the soft tissue

Width of keratinized

Distance between the soft tissue margin and

length margin and the incisal edge mucosa the mucogingival junction
Width of the Widest mesiodistal dimension Thickness Assessed with an ultrasonic device at the
crown (0.5 mm) of mucosa bottom of the pocket (double recordings
and mean value)
Faciolingual crown  Distance between facial and Soft tissue Distance between the most apical point of the

dimension lingual aspect of the crown at
the soft tissue margin

(£0.1 mm)

Contact point The apical extension of the
position contact point from the incisal
edge (percentage value of the

clinical crown length)

margin level

Papilla height

soft tissue margin at the facial aspect and a
line connecting midfacial level of the soft
tissue margin at the adjacent teeth

Distance between the top of mesial and distal
papilla to a line connecting midfacial level
of the soft tissue margin of the two

adjacent teeth
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TABLE 9 Pink Esthetic Score (Firhauser and colleagues®?)

Score

Variable 0 1 2
Mesial papilla Shape versus reference tooth Absent Incomplete Complete
Distal papilla Shape versus reference tooth Absent Incomplete Complete
Level of soft tissue Level versus reference tooth Major discrepancy Minor discrepancy No discrepancy

margin (>2 mm) (1-2 mm) (<1 mm)
Soft tissue contour Natural matching reference tooth Unnatural Fairly natural Natural
Alveolar process Alveolar process deficiency Obvious Slight None

Soft tissue colour Color versus reference tooth

Soft tissue texture Texture versus reference tooth

Obvious difference

Obvious difference

Moderate difference

Moderate difference

No difference

No difference

Slightly different is the Pink Esthetic Score, which
takes into account only the soft tissues and has been
used by Fiirhauser and colleagues™ to analyze the aes-
thetics of 30 implant-supported single crowns in the
anterior maxilla. This index not only considers the
height of the interproximal papilla, but also the margin
and the contour of the soft tissues, their color, the
surface, and the convexity of the corresponding alveolar
process (Table 9).

Fiirhauser and colleagues® assessed the reproduc-
ibility of the Pink Esthetic Score and examined the
impact of the observer’s speciality on the judgment. To
this end, the aesthetic evaluation was performed on
photographs by five orthodontists, five oral surgeons,
five prosthodontists, and five students who were asked to
compare the implant-supported crown with the adjoin-
ing element for the anterior teeth and with the homolo-
gous contralateral for the premolars. A score of 0, 1, or 2
could be assigned to each parameter, where 2 represents
the most satisfactory situation. The four groups of
observers were invited to express their judgment twice,
reversing the order of observation on the second occa-
sion. The findings demonstrated the objectivity of this
evaluation, because within a homogeneous group of
observers (i.e., those with the same speciality), the evalu-
ations were sufficiently uniform; they noticed higher
SDs only where the score was “1,” and that could be
ascribed to the observer’s individual sensitivity. The lack
of statistically significant differences among the average
scores in the first and second observations also demon-
strated the reproducibility of the index. However, there
were some differences in the evaluations between groups
of examiners: the orthodontists were greater critics,
while the judgment of the other three groups tended to

be similar. Thus, although the index produced highly
reproducible results, it was not possible to completely
eliminate the influence of the individual, and, in par-
ticular, that of the observer’s technical and cultural
background.

Even more complex and articulated is the “Implant
Crown Aesthetic Index” introduced by Meijer and col-
leagues,” which takes into account some of the features
of the crown, such as diameter, position of the incisal
edge, labial convexity, color, translucency, and surface
characteristics, as well as some soft tissue features, such
as labial margin position, interdental embrasure filling,
labial mucosa contour, color, and surface (Table 10).

The reliability of this index has been tested by exam-
ining the degree of intraobserver and interobserver
agreement among four professionals (two maxillofacial
surgeons and two prosthodontists) who were asked to
evaluate the aesthetic result of 24 implant-supported
single crowns in the anterior maxilla, with the aid of
photographs. The prosthodontists were found to be
more reliable and objective observers in comparison
with the surgeons because they showed greater interob-
server (between the first and second evaluations) and
intraobserver agreement (one professional compared
with the other). It is likely that the relative competence
of these professionals in their daily practice has con-
ferred upon them some superiority with regard to the
objectivity and reproducibility of their evaluations. In
other words, it is possible to develop a technical ability to
make realistic and reproducible aesthetic judgments,
learning how to observe and what parameters to focus
their attention on.

Meijer and colleagues® showed the Implant
Crown Aesthetic Index to have a considerable degree of
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TABLE 10 Implant Crown Aesthetic Index (Meijer and colleagues?®)

Penalty = 1

Penalty =5

Penalty =0

Crown Mesiodistal dimension No deviation
variables

Incisal edge position No deviation

Labial convexity No deviation

Color and translucency No mismatch

Labial surface characteristics No mismatch

Soft tissue Labial margin position No deviation

variables  Interdental embrasure filling No deviation

Labial surface contour No deviation

Labial mucosa colour and surface ~ No mismatch

Slightly overcontoured/
undercontoured

Slightly overcontoured/
undercontoured

Slightly overcontoured/
undercontoured

Slight mismatch

Slight mismatch

Deviation less than 1.5 mm

Deviation less than 1.5 mm

Slightly overcontoured/
undercontoured

Slight mismatch

Grossly overcontoured/
undercontoured

Grossly overcontoured/
undercontoured

Grossly overcontoured/
undercontoured

Gross mismatch

Gross mismatch

Deviation of 1.5 mm or more

Deviation of 1.5 mm or more

Grossly overcontoured/
undercontoured

Gross mismatch

0 penalty points = excellent; 1 to 2 penalty points = satisfactory; 3 to 4 penalty points = moderate; 5 or more penalty points = poor.

reliability and suggested that it could be used as a guide
to determine a professional’s awareness and ability to
make coherent judgments. However, it should be noted
that with such a structured evaluation, a large discrep-
ancy from the ideal situation for only one particular
variable can bring about a negative judgment of “non-
satisfactory aesthetics,” even when there is a positive
judgment as regards the other variables, while small dis-
crepancies, which may add penalty points to the final
total, allow the attainment of a satisfactory to moderate
aesthetic judgment.

In spite of the risk of severe, uncompromising
evaluations, even where there is only one altered vari-
able, the Implant Crown Aesthetic Index shows a good
sensitivity, and it is without doubt well structured and
complete with regard to the parameters that are taken
into consideration.

Jemt and colleagues'® evaluate on photographs and
study casts the tooth movements adjacent to single-
implant crown in anterior maxilla during a 15-year
follow-up in a study group of 25 patients; they further-
more relate these changes to cephalometric measure-
ments of a reference group of 134 dental students during
a 10 to 20-year follow-up.

The aim of the authors was to analyze, in a long-
term study, a possible relationship between infraposi-
tion of the single-implant restoration and adjacent
tooth movements in a palatal/buccal direction in the
study group patients and changes of cephalometric
parameters — such as increase of anterior face height

and posterior rotation of mandible — in the reference

group.
The index score is established like the following:

1. Score A: no obvious clinical vertical infraposition in
relation to marginal edges of the adjacent teeth

2. Score B: small, insignificant clinical vertical infrapo-
sition less than half a millimeter (<0.5 mm) in rela-
tion to the adjacent teeth

3. Score C: obvious clinical vertical infraposition,
assessed not to exceed 1 mm (<1 mm) in relation to
the adjacent teeth

4. Score D: clinically significant vertical implant infra-
position, more than 1 mm in relation to the adja-
cent teeth

Moreover, on photographs and study casts, the
authors evaluate the buccal/palatal tooth movements:

1. Adjacent teeth palatal to the implant crown = “P”
2. Adjacent teeth buccal to the implant crown = “B”
3. Stable situation = “S”

This index is different from all the others because it
rates an aspect that, although not depending on clini-
cian’s therapeutic procedures, is a property that cannot
be disregarded to obtain a good, long-term aesthetic
result: the correct three-dimensional position of single-
implant restoration in relation to adjacent teeth.

The method of judgment used by Evans and Chen'
to appraise 42 single crowns supported by immediate
postextractive implants in the anterior maxillary and
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TABLE 11 Variables Conditioning the Reproducibility and the Objectivity of the Observation
Why

Observation Method Bias

Direct Objectivity (interobserver)

reproducibility (intraobserver)

Indirect Objectivity (interobserver)
reproducibility (intraobserver)

Direct Objectivity (interobserver)

Photographs

Direct Reproducibility (intraobserver)

Photographs

(each time repeated)
Direct Reproducibility (intraobserver)

Photographs

Influence of the general aesthetic appearance of the face
Memory of the previously given opinions

Not possible to observe images:

rapidly following one another

randomly mixed
— to the same enlargement
— from the same angle

Observer’s technical and cultural background

Too much time between observations = possibility of tissues

maturation

Progressive increase in judgment awareness and critical sense

mandibular sectors uses a variety of indices introduced
by other authors, such as the Papilla Index of Jemt for
the papilla,” the index of Buser and colleagues™ for the
buccolingual position of the implant, and the indica-
tions given by Miiller and colleagues’ for the tissue
biotype; they integrate them with further measurements
concerning the crown and soft tissue dimensions —
initial crown height, change in crown height, contralat-
eral crown height, distal papilla height, mesial papilla
height — and with the “Subjective Esthetic Score” that
rates the vertical change in the mucosal margin position
and tissue fullness like the following: I = vertical buccal
change of 0.5 mm or less and labial tissue fullness in
harmony with the adjacent teeth; II = vertical buccal
change of between 0.5 and 1 mm, and labial tissue full-
ness in harmony; I1I = vertical buccal change of between
1 and 1.5 mm or labial tissue deficient in contour; and
IV =vertical buccal change greater than 1.5 mm and
deficiency in labial tissue contour.

This method of aesthetics analysis not only appears
confusing and fragmentary, comprising a series of dif-
ferent, apparently unconnected evaluation systems, but
it is also performed on photographs by one or more
nonspecified observers; the authors do not query the
reliability of the system.

It has become evident from our examination of the
different methods of evaluating aesthetic results pre-
sented in the literature that, at present, there is no com-
monly approved reliable index. Most authors adopt the
Papilla Index of Jemt,” often integrating it with other

measurements, or else they propose new methods that
are, in their opinion, more complete, objective, and
reproducible.

Firrhauser and colleagues™ and Meijer and col-
leagues® attempt to objectify their aesthetic judgment,
creating a system that achieves reproducibility and lacks,
as far as possible, the direct influence of the particular
characteristics of each observer. Indeed, when observers
do not confine themselves to giving simple measure-
ments,”® but express an assessment of value on every
single variable, the reliability of the index must be sub-
ordinate to the reproducibility and objectivity of the
judgment. The first must be verified by statistical analy-
sis of the degree of intraobserver agreement, with
repeated blind observations, and the second must be
validated by statistical elaboration of the degree of
interobserver agreement. However, it is necessary to
take into account the possible distortion of the assess-
ment because of the observer’s technical and cultural
background.’**

Nevertheless, the reproducibility of the aesthetic
judgment is conditioned by some variables proper of the
direct observation, of the observation on photographs,
and of both the observation method, that must be con-
sidered as possible bias (Table 11).

It appears that the evaluation of photographs, even
if it removes some risks specific to direct observation,
is inadequate for those variables that require three-
dimensional observation, such as the degree of labial
convexity, or those that may be influenced by brightness,
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contrast, and neatness of the image, such as the super-
ficial appearance and the color of the soft tissues in
comparison with the surrounding mucosa.

These latter data cannot be integrated even by the
analysis of study casts. However, these are parameters
that are particularly prone to observer subjectivity
because they are intrinsically not quantifiable, being
more a quality, as evidenced by the large SDs recorded
on this subject by Fiirhauser and colleagues,™ especially
in cases of results that are not distinctively either good or
poor.

CONCLUSIONS

It is possible to draw some conclusions from the inter-
national literature review performed in this study. The
aesthetic result is still not systematically included among
the implant therapy success criteria, although a tendency
to do so is developing in more recently published articles
and especially in those that appraise the implant-
supported prosthetic rehabilitations of the maxillary
and mandibular anterior sectors.

It has not been possible to identify an aesthetic
evaluation index that is commonly approved by clini-
cians and researchers because the parameters consid-
ered are often different between study groups or they
are used in various combinations. A common index
would be useful not only to assess the success of the
therapy as a whole, but also as a valid tool of longitu-
dinal observation of the progressive maturation of the
peri-implant soft tissues.” It would then be possible to
appraise the aesthetics not only in terms of purely
descriptive dimensional measurements, but also in
terms of a progressive matching of the implant-
supported prosthetic restoration with the surrounding
tissues.'*"* The lack of an encoded index that has been
approved by the international scientific community
represents a spur to search for a method with which to
evaluate the aesthetic result that is as far as possible
complete, objective, reproducible, reliable, and free
from methodological errors (bias).

Finally, there is a need to integrate the profession-
al’s “objective” evaluation and the “subjective” evalua-
tion of the patient, the latter harvested by means of
satisfaction questionnaires whose answers are quanti-
fied on VASs. This would not only establish the degree
of agreement or disagreement between the two points
of view but would also make the clinician aware of the
parameters that would render the implant-supported

rehabilitation more aesthetically pleasing in the eyes of

the patient.
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