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Abstract
Aim: To evaluate the reliability of professional qualitative scoring methods used in
evaluating aesthetic results after root coverage therapy and to evaluate the relationship
between subjective and objective measurements.

Material and Methods: A review panel of seven professional and non-professional,
trained and untrained observers used photographic records to assess the overall
cosmetic results of 162 root coverage surgical procedures in 133 patients (mean
follow-up 17.51 � 17.37 months). Two different methods were used. In the before–
after panel scoring system, observers evaluated the difference between preoperative
and postoperative views, whereas in the random panel scoring system, observers rated
each photograph independently.

Results: For both methods, intrarater agreement ranged from substantial to almost
perfect for the periodontists. The best interrater agreement was found for trained
periodontists using the five-point ordinal scale of the before–after panel scoring system
(k5 0.68). Neither root coverage percentage nor gingival augmentation was correlated
to cosmetic assessment.

Conclusions: The before–after scoring system is an acceptable and reliable method
for professional cosmetic assessment of root coverage therapy. The overall cosmetic
evaluation does not appear to be related to the percentage of root coverage.
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With the widespread adoption of perio-
dontal plastic surgery, trials comparing
different types of root coverage therapy
are increasingly being conducted. Aes-
thetic results are recognized as an
important outcome; yet these results
are not widely incorporated as an out-
come measurement in clinical trials
(Cairo et al. 2008). The relative contri-
bution of different assessment modal-
ities to the ultimate overall cosmetic
outcome will be of great importance in

future trials that compare different types
of root coverage therapies (Palmer &
Cortellini 2008). Thus, as aesthetics
gains importance in trials, it will be
necessary to define reproducible and
meaningful methods of professional
assessment.

In previous studies, cosmetic assess-
ment methods have rarely been used;
most authors summarize the aesthetic
outcome of root coverage surgeries as
‘‘good’’ or ‘‘excellent.’’ To our knowl-
edge, only five comparative studies have
published consistent aesthetic evalua-
tions by professionals. The methods
are highly variable, but all of them use
photographic assessment and a scale
that divides outcomes into categories.
The first comparative trial used a three-

point photographic scale and impres-
sions assessment (poor, moderate and
good) by two blind independent obser-
vers (k5 0.70) (Bouchard et al. 1994).
In the study of (Rosetti et al. 2000) five
calibrated observers used a three-point
scale in the aesthetic assessment. Unfor-
tunately, no information was provided
on the calibration process or on obser-
vers’ agreement . In a comparative
clinical trial, (Aichelmann-Reidy et al.
2001) used a four-point scale (poor, fair,
good and excellent), and scored the
overall aesthetic evaluation according
to independent clinicians. The number
of clinicians evaluating the results was
not indicated; consequently, no informa-
tion on examiner reliability was avail-
able. In the study of Wang et al. (2001)
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aesthetic results were scored by one
independent periodontist. As a result,
the outcomes were dependent on the
subjective assessment of a single profes-
sional observer. (Cheung & Griffin
2004) asked three independent exami-
ners to rate three variables (colour,
texture and contour) using a four-point
scale. However, no overall aesthetic
evaluation was performed, and no infor-
mation was provided in the statistical
analysis section on the reliability test
used.

The paucity of the literature on this
specific question suggests that the influ-
ence of root coverage therapy on aes-
thetic outcomes is yet to be completely
defined, and that there is no consensus
as how best to assess the cosmetic result.
Yet, agreement on such a method is a
pre-requisite to comparing clinical stu-
dies and to unambiguously analysing the
impact of various parameters on the
aesthetic outcome. The ideal assessment
method should rely on simple quantita-
tive measures, and involve a permanent
record that can be reviewed, because it
is not possible, especially in multi-cen-
tre trials, for one panel to evaluate all
patients in a live setting.

Photographic assessment appears to
lend itself well to the development of
image databases, which could use large
sample sizes in future trials. The use of
photography has been validated pre-
viously for quantitative root coverage
evaluation, using ImageJ, an image pro-
cessing program (Kerner et al. 2007).
Thus, the subjective information, such
as aesthetic outcome, that is available to
an observer on a photographic picture
can be correlated to objective quantita-
tive measures, such as the percentage of
root coverage. Moreover, it may be as-
sumed that the professional assessment
of aesthetic results based on photography
is independent of patient satisfaction,
as compared with live assessment,
which may potentially influence observer
opinion.

To address this issue, we conducted
an analysis in which patients who were
previously treated with a variety of root
coverage techniques were subjected to
two different methods of cosmetic eva-
luation by a panel of professional and
non-professional, trained and untrained
observers. With the above purpose in
mind, we used the database that was
previously analysed to quantitatively
evaluate root coverage procedures with
an image analysis system (Kerner et al.
2008). The current analysis focuses on

qualitative outcomes so as to assess the
reliability of a qualitative panel.

The goal of this methodological study
was (1) to validate a professional cos-
metic assessment method through a
qualitative panel scoring system and
(2) to describe the relationship between
subjective global aesthetic scores
and objective quantitative measure-
ments as measured by the ImageJ ana-
lysis system.

Material and Methods

In June 2006, a retrospective study on
the effect of root coverage therapy was
initiated. In December 2006, the collec-
tion of the cases was closed, and the
database including 363 eligible sur-
geries, 232 coincident patients and 691
coincident recessions was locked. Eligi-
ble patients had at least one buccal
Classes 1, 2, 3, or 4 Miller’s gingival
recession defect to be treated (Miller
1985). More detailed information on
the protocol can be found in the pub-
lication of the primary analysis (Kerner
et al. 2008). To summarize, the sample
consisted of consecutive outpatients
who underwent a root coverage surgical
procedure between 1981 and 2005 in
seven practices that were limited to
periodontology. Various root coverage
surgical techniques were used by seven
operators. To keep the description of the
sample easily interpretable, the surgical
techniques were pooled into the follow-
ing four categories: (1) pedicle soft
tissue graft; (2) non-submerged graft;
(3) submerged grafts; and (4) envelope
techniques. Categories 1, 2, and 3 cor-
respond to those described by Bouchard
et al. (2001). Envelope techniques were
defined as all types of submerged grafts
without releasing incision. Each patient
was documented under standard condi-
tions with pre- and post-operative
photographs that were measured using
ImageJ for windows. Patient, defect
and surgical characteristics as well as
surgical indications were recorded for
each patient. Percentage of root cover-
age and gingival augmentation measure-
ments were calculated using ImageJ, a
public domain Java image processing
program.

Study population

In the present study, a subset of 287
surgeries, 215 coincident patients and
495 coincident recessions were subjec-

ted to analysis. Surgeries were suitable
for aesthetic assessment if they were
documented with two high- quality
photographs – one at the date of the
surgery and one at least 6 months after the
surgical procedure. Exclusion photo-
graphic criteria were the following (Fig. 1):

- Lack of visibility of the cementoena-
mel junction and/or of the muco-gin-
gival line on at least one tooth
mesially and distally located to the
treated area.

- Difference in colour contrasts and/or
framing between the pre-operative
and the post-operative views.

- Presence of an edentulous area on any
photograph.

Aesthetic assessment

Preoperative and corresponding post-
operative slides were digitized under
300 dpi with a scanner, and displayed
using Adobes Photoshops software
(version 7.0 Adobe Systems Europe
Ltd., Uxbridge, UK). To be included in
the database, the image deformation was
calculated using the image analysis sys-
tem ImageJ for windows, and must be
45%. Each pre-operative and post-
operative photograph was reframed
with Arcsofts Photostudio5.5s, and
imported in presentation software
(PowerPoints, Microsoft, Redmond,
WA, USA).

Photographic assessment was per-
formed by a panel of seven observers
that included five professionals and two
non-professionals. The observers were
members of the same institution
(Hôtel-Dieu Hospital), and were not
involved in the surgical procedures.
Photographs were magnified on a
screen, and the views were rated in
one session by the review panel, which
was blind to the patient, the operator and
the given treatment. Before starting the
evaluation, the panelists attended a
briefing to ensure their understanding
of the rating form. No time limitation
was given to the panelists to evaluate the
results, but the photographic assessment
of each surgery by each observer took
approximately 3 min. to complete. The
review panel was asked to score the
global cosmetic evaluation for each
view. Two different methods of assess-
ment were successively used. Table 1
summarizes the characteristics of the
observers and their training according
to the evaluation design.
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Before–after panel scoring system

In this method, observers had to evalu-
ate the overall aesthetic improvement
based on the difference between the
pre-operative and the post-operative
photographs. The pre-operative and the

corresponding post-operative photo-
graphs were matched in a single view.
The views, each one corresponding to
one surgical procedure, were rando-
mized using a proprietary randomization
program under PowerPoints. The over-
all cosmetic result was scored indepen-

dently on an evaluation form, using the
following five-point ordinal improve-
ment scale: poor (1), fair (2), good (3),
very good (4) and excellent (5). To
evaluate the intraobserver agreement, a
set of 20 selected pictures, representa-
tive of the five categories, were dupli-
cated and randomly included in the
photographic assessment for a double
rating. The review panel consisted of
four independent professional observers
(periodontists) and one non-professional
control (nurse). Before starting the eva-
luation, two out of four periodontists
were trained on a standard set of 10
couples of matched photographs.

Random panel scoring system

In this method, the observers had to rate
each photograph independently. Photo-
graphs, with the same magnification as
in the before–after design, were rando-
mized, using the same program. The
cosmetic value of each photograph was
scored independently, using the follow-
ing four-point ordinal scale: poor (1),
fair (2), good (3) and excellent (4). The
overall aesthetic outcome of the root
coverage procedure was calculated
using the difference between the pre-
operative and the post-operative scores.
Similar to the before–after panel method,
the intraobserver agreement was ensured
by a double scoring of 40 photographs
representative of the four categories.
The review panel consisted of three
independent professional observers
(two periodontists and one prosthodon-
tist) and one non-professional control
(nurse). The two periodontists were
also involved in the before–after panel.
They were chosen among the four avail-
able periodontists due to their training.
(Table 1).

Statistical analysis

Collected data were organized into a
spreadsheet using a computer program
(Excel, Microsoft, Redmond, WA).
After proofing for entry errors, the data-
base was locked and loaded in statistical
software. The statistician was blind to
the given treatments. All statistical tests
were performed with R 2.4.1 software
(R Foundation for Statistical Comput-
ing, Vienna, Austria) on PC architec-
ture. The surgery was used as the unit of
analysis. Descriptive statistics were
reported as means and standard devia-
tions, or as numbers and percentages.

Quantitative evaluation
Kerner et al. 2008 

287 surgeries included in analysis 

215 patients 

495 recessions included 

Qualitative evaluation

162 surgeries included in 
analysis 

133 patients 

281 recessions 

125
surgeries excluded 

Exclusion Criteria: 

Lack of visibility of the CEJ and/or of 
the MGL on at least one tooth 
mesially and distally located to the 
treated area. 

Difference in the quality of the 
photographs between 
preop/postoperative views. 

Presence of an edentulous area on 
photographs.

Initial Database

363 eligible surgeries 

232 patients 

691 recessions

196
recessions excluded 

Exclusion Criteria: 

Follow-up < 6 months  

Age < 18 years

Lack of reproducibility of the 
photographs

Low quality photographs  

Lack of visibility of the entire crown  

Lack of visibility of the recession

Lack of integrity of the recession

Lack of visibility of the CEJ

Lack of visibility of the MGL

Molar teeth  

Non-corresponding
preop/postoperative views

Fig. 1. Diagram of the inclusion cases.

Table 1. Observers’ characteristics indicating their training and participation to the methods of
cosmetic assessment

Observers Training Before–after
scoring

Random
scoring

Professional 1 Periodontist �
2 Periodontist �
3 Periodontist � � �
4 Periodontist � � �
5 Prosthodontist �

Non-professional 6 Nurse �
7 Nurse �
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Agreement within and between the
different observers was measured by
means of Cohen’s weighted k statistic
(Cohen 1968) with Fleiss–Cohen quad-
ratic weights (Fleiss & Cohen 1973). To
interpret the level of agreement, a six-
level nomenclature was used (Landis &
Koch 1977):

� Poor agreement o0.00.
� Slight agreement 5 0.00–0.20.
� Fair agreement 5 0.21–0.40.
� Moderate agreement 5 0.41–0.60.
� Substantial agreement 5 0.61–0.80.
� Almost perfect agreement 5 0.81–

0.92.

The relationship between the obser-
vers’ scores and the quantitative vari-
ables (percentage of root coverage and
percentage of gingival augmentation)
was measured by means of Pearson’s
correlation coefficients. We used the
following crude rule of thumb for inter-
preting the size of the correlation (Col-
ton 1974):

� 0–0.25: little or no relationship.
� 0.25–0.50: fair degree of relation-

ship.
� 0.50–0.75: moderate to good rela-

tionship.
� 40.75: very good to excellent rela-

tionship.

Results

The final sample, after control for inclu-
sion/exclusion criteria, included 162
surgeries, which corresponded to 133
patients and 281 coincident recession
defects. Sample characteristics are
shown in Table 2. Twenty-four ‘‘cur-
rent’’ smoking patients were included in
the analysis (X5 cigarettes per day).
The mean number of teeth treated per
surgery was 1.73 � 0.89 (median 5 1).
The range of follow-up time per surgery
was 6–130 months (median 5 11.72).
The mean percentage of root coverage
was 70 � 29%. Complete root coverage
was observed in 32.38% of the defects.
The mean percentage of gingival aug-
mentation was 103 � 176%.

Panel scoring agreement

Before–after panel scoring system

Table 3 indicates the results of the
agreement within and between the
observers.

Intraobserver variability. Intraobserver
agreement of the four periodontists for
the global score as measured by the
weighted k was substantial (0.66 and
0.79 for the two untrained periodontists)
to almost perfect (0.83 for the trained
periodontists). The weighted k value

was 0.42 for the non-professional con-
trol (nurse), showing moderate intraob-
server reliability.

Interobserver variability. A specific
agreement pattern was observed
between trained and untrained period-
ontists. It was fair to moderate, ranging
from 0.21 to 0.58, whereas substantial
agreement was found between the
trained periodontists as shown by a
0.68 k value. The reliability between
the professional observers and the nurse
was fair, with k values ranging from
0.21 to 0.36.

Random panel scoring system

Preoperative and postoperative scores
were analysed independently before
being pooled for a global analysis.

Preoperative observer’s agreement. In-
traobserver agreement was almost per-
fect for the trained periodontist and the
prosthodontist, both showing weighted
k values 40.81 (Table 4). Intraobserver
reliability for the untrained periodontist
and the nurse was substantial (k5 0.67).
The best interobserver agreement was
found between the two periodontists.
However, this agreement was moderate
(k5 0.55). The lowest agreement was

Table 2. Sample characteristics according to categories of root coverage procedure

Parameter Unit Categories of root coverage procedure

pedicle soft tissue
graft (%)

non-submerged
graft (%)

submerged
grafts (%)

envelope
(%)

totaln

Patient
Number 26 (17.9) 28 (19.3) 64 (44.2) 27 (18.6) 133
Mean age (SD) 37.9 (11.46) 37.4 (11.31) 37.6 (12.13) 37.7 (12.05) 37.71 (12.15)
Male/female 6/20 6/22 15/49 6/21 31/102

Treated defects Number 42 (14.95) 45 (16.02) 141 (50.17) 53 (18.86) 281
Surgical procedure Number 30 (18.52) 28 (17.28) 74 (45.68) 30 (18.52) 162
Mean follow-upw Months (SD) 16.70 (12.20) 18.29 (16.70) 17.21 (14.35) 18.32 (18.53) 17.51 (17.37)

nEach patient being submitted to one or more surgical procedures, the total corresponds to the sample characteristics that may differ from the addition of

the subgroup’s characteristics.
wCalculated per surgery.

Table 3. Before–after scoring: intrarater and interrater agreement for overall cosmetic results, Cohen’s k statistic (SD)

Untrained
periodontist 1

Untrained
periodontist 2

Trained
periodontist 3

Trained
periodontist 4

Nurse 1

Untrained periodontist 1 0.79 (0.25) 0.51 (0.08) 0.56 (0.08) 0.58 (0.08) 0.3 (0.08)
Untrained periodontist 2 0.66 (0.31) 0.54 (0.10) 0.21 (0.08) 0.21 (0.08)
Trained periodontist 3 0.83 (0.24) 0.68 (0.08) 0.36 (0.08)
Trained periodontist 4 0.83 (0.27) 0.29 (0.08)
Nurse 1 0.42 (0.24)
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found between the trained periodontist
and the prosthodontist (k5 0.30).

Postoperative observer’s agreement.
Table 5 shows that again, the intrarater
agreement between the two periodon-
tists was almost perfect, with k values
40.81, whereas that of the prosthodon-
tist was moderate (k5 0.49). No
intraobserver agreement could be found
with the control; the weighted k for the
nurse was a negative value. The best
interrater agreement was found between
the untrained periodontist and the
prosthodontist. Nevertheless, this agree-
ment was moderate (k5 0.53). Interest-
ingly, the worst interrater agreement
was found between the prosthodontist
and the nurse; the weighted k value was
0.14, the lowest value shown in this
report.

Global observer’s agreement. Almost
perfect intrarater agreement was found
between the periodontists (Table 6). The
intraobserver agreement was substantial

for the prosthodontist, and fair for
the nurse. The interobserver agreement
was substantial among periodontists
(k5 0.66). Fair to moderate interobser-
ver agreements were found for the
prosthodontist and the nurse, regardless
of the observed score.

Relationship between panel scoring and
qualitative measurements

Root coverage

The before–after scoring system showed
that the percentage of root coverage was
significantly correlated with the overall
aesthetic evaluation of one trained
periodontist (Table 7). Nevertheless,
the correlation was weak (ro0.50).
With the random scoring system, no
significant relationship was found for
the preoperative assessment, whatever
the observer qualification. However, a
significant correlation was found for all
the observers for the postoperative
assessment, showing little or no rela-
tionship for the prosthodontist and the

nurse and a fair degree of relationship
for the two periodontists. The period-
ontists only showed a significant but
weak relationship for the global assess-
ment (r 5 0.23, and r 5 0.21).

Gingival augmentation

A weak to fair significant negative rela-
tionship between the percentage of gin-
gival augmentation and the qualitative
rating was found with the before–after
scoring system for three out of four
periodontists (Table 8). No specific rela-
tionship pattern was found for the pre-
operative and postoperative assessment
with the random scoring system, except
that when the relationship was signifi-
cant, the r value was negative and low.
Little or no significant positive relation-
ship was found for the nurse’s evalua-
tion with the global assessment.

Discussion

In attempting to define the optimal
methods for the overall cosmetic assess-
ment, we compared two methods of
photographic assessment, as well as
assessment with scales of different
designs and observers with varied levels
of training. Our analysis demonstrates
acceptable intrarater reliability in eval-
uating the aesthetic results of root cover-
age with a method that uses trained
professional observers who directly
score the difference between pre-opera-
tive and post-operative views with a
five-point ordinal scale. Indeed, Table
3 shows a specific pattern of agreement
among the observers with the before–
after panel scoring system, indicating
substantial agreement between the two
trained periodontists (k5 0.68). Table 6
shows that the interrater agreement of
the two periodontists with the global
random scoring system was somewhat
lower (k5 0.66). Taking into account
that the first method is twice as less
time-consuming as the second one, there
is no doubt that the before–after scoring
system is the preferable method and
should be used for aesthetic evaluation.

Photographic assessment was per-
formed by a panel of seven observers
representing a good mix of professional
background and training. It should be
noted that intraobserver and interobser-
ver agreement is generally stronger for
the periodontists both in the before–after
method and in the random scoring
method. This suggests that photographic

Table 4. Random scoring: preoperative intrarater and interrater agreement for overall cosmetic
results, Cohen’s k statistic (SD)

Untrained
periodontist 2

Trained
periodontist 3

Prosthodontist Nurse 2

Untrained periodontist 2 0.67 (0.28) 0.55 (0.07) 0.38 (0.08) 0.43 (0.08)
Trained periodontist 3 0.89 (0.25) 0.3 (0.08) 0.37 (0.08)
Prosthodontist 0.85 (0.26) 0.46 (0.08)
Nurse 2 0.67 (0.26)

Table 5. Random scoring: postoperative intrarater and interrater agreement for overall cosmetic
results, Cohen’s k statistic (SD)

Untrained
periodontist 2

Trained
periodontist 3

Prosthodontist Nurse 2

Untrained periodontist 2 0.83 (0.23) 0.49 (0.08) 0.53 (0.08) 0.35 (0.08)
Trained periodontist 3 0.88 (0.23) 0.39 (0.08) 0.43 (0.08)
Prosthodontist 0.49 (0.23) 0.14 (0.08)
Nurse 2 � 0.53 (0.20)

Table 6. Random scoring: global intrarater and interrater agreement for overall cosmetic results,
Cohen’s k statistic (SD)

Untrained
periodontist 2

Trained
periodontist 3

Prosthodontist Nurse 2

Untrained periodontist 2 0.86 (0.20) 0.66 (0.06) 0.57 (0.06) 0.51 (0.06)
Trained periodontist 3 0.92 (0.18) 0.44 (0.06) 0.48 (0.06)
Prosthodontist 0.73 (0.18) 0.47 (0.06)
Nurse 2 0.32 (0.17)
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assessment is a well-adapted method for
periodontology specialists. However,
the amount of information available to
an observer in a photograph is limited to
aesthetic appearance, and cannot replace
the live clinical assessment. For exam-
ple, neither the clinical attachment level
nor the probing depth is measurable.
This limitation has been further dis-
cussed in a previous report dealing
with qualitative measurements (Kerner
et al. 2007).

A fair to moderate intrarater and
interrater agreement was consistently
found with the controls, regardless of
the method used. Interestingly, Table 4
shows that the preoperative intrarater
agreement of the nurse was substantial
(k5 0.67), whereas Table 5 indicates
that the corresponding postoperative
value was negative (k5 � 0.53). This
means that it was relatively easy for the
nurse to score the initial situation,
whereas she was not able to correctly
score the result of the surgical procedure.

In any evaluation process, examiner
training is key to reliability. The present

study design offers an insight into
whether a learning curve for the process
of photographic assessment may exist.
Tables 3–6 indicate that trained period-
ontists have the best intrarater and inter-
rater agreements as compared with other
observers without formal training.
Furthermore, the before–after evalua-
tion was performed before the random
evaluation. Two periodontists partici-
pated in both assessment protocols. A
substantial improvement in the intrara-
ter and interrater agreement was found
among these observers during the sec-
ond protocol. This suggests a learning
effect that should be taken into account
in further studies. This observation is in
accordance with other research showing
the importance of training in improving
the reliability of observers’ judgements
of the quality of medical care (Koran
1975).

The system chosen for scoring the
results is also critical to evaluate obser-
ver agreement. In the present study, we
do not use a visual analogue scale
(VAS) because the use of VAS implies

that continuous data must be converted
to categories to be analysed using the k
statistic. Furthermore, the literature aim-
ing to evaluate aesthetic results shows
that VAS is a less reliable tool than an
ordinal scale (Lowery et al. 1996). The
literature dealing with aesthetic assess-
ment shows that optimal aesthetic eva-
luation using ordinal scales can be
obtained by a four-point ordinal scale
(Harris et al. 1979, Sneeuw et al. 1992).
However, these evaluations cannot be
taken as gold standards because they do
not specifically deal with dental aes-
thetics in general and periodontal plastic
surgeries in particular. A five-point ordi-
nal scale was chosen in the before–after
protocol to improve the accuracy of
cosmetic assessment. Because of the
relatively modest k values of the
before–after method, the number of
scale categories was reduced in order
to limit the dispersion of the rating and
to potentially improve the level of
agreement. Thus, the decision was
made to change this five-point ordinal
score in the random protocol after the

Table 7. Pearson’s correlation coefficients between the observers’ scores and the percentage of root coverage

Observer Before–after panel
scoring system

Random panel scoring system

preoperative
assessment

postoperative
assessment

global
assessment

r p r p r p r p

Untrained periodontist 1 0.13 NS NA NA NA NA NA NA
Untrained periodontist 2 0.06 NS 0.12 NS 0.37 o10� 3 0.23 0.004
Trained periodontist 3 0.21 0.007 0.10 NS 0.30 o10� 3 0.21 0.008
Trained periodontist 4 0.10 NS NA NA NA NA NA NA
Nurse 1 0.14 NS NA NA NA NA NA NA
Prosthodontist NA NA 0.14 NS 0.21 0.006 0.06 NS
Nurse 2 NA NA 0.04 NS 0.22 0.004 0.14 NS

NS, non significant; NA, not applicable.

Table 8. Pearson’s correlation coefficients between the observers’ scores and the percentage of keratinized tissue

Observer Before–after panel
scoring system

Random panel scoring system

preoperative
assessment

postoperative
assessment

global
assessment

r p r p r p r p

Untrained periodontist 1 � 0.10 NS NA NA NA NA NA NA
Untrained periodontist 2 � 0.24 0.002 � 0.22 0.004 � 0.04 NS 0.15 NS
Trained periodontist 3 � 0.33 o10� 3 � 0.14 NS � 0.21 0.005 � 0.11 NS
Trained periodontist 4 � 0.29 o10� 3 NA NA NA NA NA NA
Nurse 1 � 0.11 NS NA NA NA NA NA NA
Prosthodontist NA NA � 0.11 NS � 0.09 NS 0.02 NS
Nurse 2 NA NA � 0.20 0.010 � 0.03 NS 0.16 0.040

NS, non significant; NA, not applicable.
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before–after evaluation was completed.
The results indicate that reduction of the
magnitude of the scale does not com-
pensate the lack of direct comparative
evaluation of the random method; this
definitely weakens the interobserver
agreement compared with the before–
after method (Tables 3 and 6). Thus, a
five-point ordinal scale may be used for
cosmetic assessment in root coverage
studies.

Our results show that neither the
percentage of root coverage nor the
percentage of gingival augmentation
was correlated to subjective scores
(Tables 7 and 8). It may be concluded
that the amount of root coverage is not
the most critical variable in the overall
aesthetic judgement of the observers.
This conclusion is in contrast with an
interesting survey using photographic
simulation, which shows that complete
root coverage was perceived as the most
successful outcome by periodontists and
patients (Rotundo et al. 2008). In this
study, three variables were modified and
combined in a set of clinically simulated
images; these variables included: reces-
sion depth, colour of the root and
amount of root coverage. The difference
in the conclusion between the study of
Rotundo et al. and ours may be related
to (1) the study design, and (2) the fact
that the variables in the simulation study
analysis did not take into account the
soft tissue appearance that accounts for
the overall clinical assessment. Conse-
quently, root coverage percentage can-
not be the main goal of root coverage
surgeries that aim to improve the global
aesthetic appearance of patients’ smiles.

Although a reasonably substantial
agreement was found between trained
periodontists, concordance was far from
perfect. Furthermore, the fact that the
examiners belonged to the same institu-
tion may have influenced their judge-
ment, and improved the rate of
agreement. This suggests the identifica-
tion and quantification of certain treat-
ment outcome variables, such as those
described previously (Bouchard et al.
2001) and that may be part of the overall
aesthetic judgement. Objective quanti-
tative measurements, such as the per-
centage of root coverage and the
percentage of gingival augmentation,
offer the advantage of reliability. How-
ever, they do not evaluate parameters
that account for the global aesthetic
evaluation (i.e. scarring, texture,
volume, colour, gingival contour, loca-
tion of the mucogingival line and root

colour). The subjective evaluation of
root coverage is per se imperfect, and
more explicit criteria are required to
improve the reliability of scales for
aesthetic assessment.

It may be assumed that patient judge-
ment is a key factor in evaluating aes-
thetic outcomes. From a methodological
point of view, patient judgement is one
of the most difficult approaches because
aesthetics is considered as part of over-
all patient satisfaction, which includes
overlapping subjective variables
(Sacchini et al. 1991). Reliable self-
assessment methods are needed in the
field of periodontology. It is the patient
who judges surgery results, while it is
the surgeon who selects the technique
used; as such, professionals may de-
velop different opinions concerning
aesthetic appearance than patients. Con-
sequently, future research should
explore statistical models that combine
professional, objective and subjective
measurements as well as patient satis-
faction. The present report is a first
step towards a better understanding
of aesthetic assessment in periodontal
plastic surgery, and may help profes-
sionals interpret the results of studies
that use them, especially for compara-
tive purposes.

It can be concluded from this study
that photographic assessment of quanti-
fiable outcome variables is a useful
method to compare treatment outcomes
in root coverage trials when cosmetic
outcome is important. Results that are
reasonably reproducible can be obtained
by periodontists with limited training.
The assessment should be performed on
the direct evaluation of the difference
between preoperative and postoperative
views, and not on the evaluation of each
photograph a posteriori compared with
the scores. A five-point ordinal scale
is a valuable and recommended tool
for subjective assessment of root cover-
age therapy.
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Clinical Relevance

Scientific rationale for the study:
Aesthetic outcome is an important
outcome of root coverage therapies.
A unique and universal system to
evaluate cosmetic results should be
defined and regularly included in

clinical trials comparing different
types of root coverage surgeries.
Principal findings: The before–after
scoring panel system based on photo-
graphic assessment is a reasonably
reproducible method of aesthetic
assessment that may be used by
periodontists with limited training.

Practical implications: This method
can be advised for clinicians and
researchers in root coverage aesthetic
evaluation. It may help evaluate and
select the surgical procedure that best
corresponds to the individual
patient’s aesthetic request.
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