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Abstracts

Objective The purpose of this study was to assess and compare patientsûand cliniciansû judgments of
the esthetic outcome of single-tooth anterior maxillary implants. In addition, the effect of facial
marginal recession on the rating of esthetic outcomes was evaluated.

Materials and methods Thirty patients restored with single-tooth anterior maxillary dental implants
from the Faculty of Dentistry, Chulalongkorn University were recruited for the study. The patients
were asked to rate their satisfaction on four esthetic and four lifestyle-related variables using visual
analog scale (VAS). Six clinicians, including 2 periodontists, 2 orthodontists and 2 prosthodontists,
were given the clinical photograph of these implants and were also asked to rate their satisfaction on
esthetic-related variables. The VAS score of the patient and clinician on the same variables was
compared and the correlation between these scores was determined. Binary logistic regression was
used to analyze the effect of each variable on overall esthetic satisfaction. Furthermore, the effect of
facial marginal recession on the rating of each esthetic-related variable was assessed.
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Introduction

Dental implants have become a standard of care
for tooth replacement. Long term studies demonstrated
high survival rate and success rate of dental implants.
A systematic review that included prospective
longitudinal studies with follow-up periods of at least
5 years showed that the survival rate for various types
of implant restorations ranged from 91-97% whereas
the success rate, as determined by the loss of crestal
bone less than 2.5 mm, ranged from 86-96%.1 While
tooth replacement with dental implants is predictable
in terms of function, achieving successful implant
esthetics, especially in the anterior maxilla, is
challenging. Successful implant esthetics required
high quality implant restorations as well as gingival
architecture that harmonized with the adjacent natural
teeth.

Peri-implant soft tissue recession is considered a
major implant esthetic complication. A mean marginal
recession of 0.6-1.5 mm around dental implants has

been reported.2-5 Small and Tarnow5 found that
recession occurred in most of the implant restorations
during the first 3 months following abutment connection
surgery. The majority of recession (80%) occurred on
the buccal aspects with the mean recession of 0.9 mm
and more pronounced in maxillary teeth. Oates et al.4

studied the mucosal recession in maxillary and
mandibular anterior implants over 2 years. They found
the mean recession of 0.6 mm. Sixty percent of the
implants showed recession ≥ 1 mm. Jemt et al.6

retrospectively examined the study casts of 23 patients
who received single implant restorations in the anterior
maxilla for an average of 15 years. They found that the
implant clinical crowns were an average 0.6 ± 1.04 mm
longer than the contralateral teeth. Seventeen percent
of the implant crowns showed recession ≥ 1 mm.
It appeared that marginal recession was relatively
common among anterior implants. Whether this factor
influences the patientûs satisfaction with dental implant
treatment is unclear.

Results For esthetic-related variables, the patients showed high overall esthetic satisfaction (85.9%),
and high satisfaction on crown shape and color. However, their satisfaction on the harmonization of
gingival margin was relatively low (66.6%). For lifestyle-related variables, high satisfaction was
shown for all except for the comfort when chewing or biting (70.1%). The VAS score of the clinicians
was statistically significantly lower than that of patients for all variables (p < 0.05). No correlation
was found between the VAS score given by patients and clinicians for all esthetic-related variables.
The presence of facial marginal recession had no significant effect on the VAS scores assessed by
patients towards all esthetic-related variables, including the harmonization of gingival margin itself.
In contrast, facial marginal recession significantly affected the VAS score rated by clinicians,
especially by periodontists.

Conclusion Patients were highly satisfied with the outcome of their single-tooth anterior maxillary
implants. Clinicians, however, showed lower degree of satisfaction than patients. There was no
correlation between patientsû and cliniciansû judgment towards esthetic outcomes. Facial marginal
recession, which is considered critical for esthetic satisfaction by clinicians, did not appear to be
significant for esthetic satisfaction from the patientsû standpoint.

(CU Dent J. 2010;33:1-14)

Key words: dental implant; esthetic; gingival recession; patient satisfaction; visual analog scale
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The patientûs esthetic satisfaction is an important
criterion for implant success. However, few studies have
addressed this aspect when evaluating the implant
successûs outcome. Implant esthetic can be rated in a
subjective and an objective manner. In the subjective
method, questionnaires are commonly used.7-14 The
judgment of favorable implant esthetics appeared to be
different between patients and clinicians. Patients were
more likely to give higher satisfaction scores than
clinicians.7,11,15,16 Chang et al.7 compared patientsû
and prosthodontistsû judgment of esthetic outcome of
maxillary anterior single-tooth implant restorations.
They found that the clinicianûs satisfaction was
influenced by multiple factors, including surrounding
soft tissue appearance, crown form, contact point
position, and crown color. In contrast, no single factor
was found to significantly influence the patientûs
satisfaction. Besides the esthetic standpoint, the dental
implant therapy has been shown to improve the patientûs
quality of life.17 Therefore, lifestyle-related factors,
such as comfort when chewing or biting, speaking,
confidence when smiling, and cost, may also be of
concern for the patient to justify the outcome of therapy.

Recently, several objective criteria for assessing
the esthetic outcome of dental implant have been
developed. Meijer et al.18 published the esthetic
implant crown index consisting of criteria related to
implant restorations and the surrounding soft tissues.
Furhauser et al.19 developed an index called the pink
esthetic score (PES) which focuses mainly on the soft
tissue aspect around anterior implants. Belser et al.20

proposed the white esthetic score (WES) which
specifically focuses on the implant restoration. These
indices were available for the professionals to
objectively assess the esthetic outcome of dental
implants. However, the validity of these indices has
not been widely investigated.15

The purpose of this study was to assess and
compare patientsû and cliniciansû judgments of the
esthetic outcome of single-tooth anterior maxillary

implants. In addition, the effect of facial marginal
recession on the rating of esthetic outcomes was
evaluated.

Materials and methods

Study samples

The list of patients who received dental implant
treatment at the Faculty of Dentistry, Chulalongkorn
University between the year 1999-2008 was reviewed.
The patients who met the following criteria were
invited to participate in the study: 1) had a single-tooth
implant in the anterior maxilla 2) had a natural
contralateral tooth 3) the implant was restored and in
function for at least 6 months. Thirty patients agreed to
participate in the study and 30 single-tooth implants
were included for analysis. Informed consent was
obtained from all subjects. The study protocol was
approved by the ethic committee of the Faculty of
Dentistry, Chulalongkorn University (number 89/2008).

Determining the presence of facial marginal

recession

The presence of facial marginal recession was
determined from the study model. The clinical crown
height of an implant and the contralateral natural tooth
was measured from incisal edge to gingival margin
at mid-facial using a digimatic caliper (Mitutoyo,
Japan), measured to the closet 0.1 mm. Facial marginal
recession was calculated by subtracting the clinical
crown height of an implant from the contralateral tooth.
The marginal recession was considered çpresenceé
if the clinical crown height of an implant was 1 mm or
longer (≥ 1 mm) than that of the contralateral tooth.

Assessment of patient satisfaction

A Thai-language questionnaire composed of 8
questions was used to assess the patient satisfaction
using visual analog scale (VAS). The questions were



CU Dent J. 2010;33:1-14Suphanantachat S,  et al4

categorized into 2 groups, esthetic-related variables
(4 questions) and lifestyle-related variables (4 questions).
For esthetic-related variables, the patients were asked
about their satisfaction with harmonization of gingival
margin, crown shape, crown color, and overall esthetic
satisfaction. For lifestyle-related variables, the patients
were asked about their satisfaction with implants
in terms of confidence when smiling, comfort when
chewing or biting, speaking well, and worth for the
expense. The patients were asked to mark their assessment
on a 100-mm line having end phrases çnot satisfied at
allé on the left and çvery satisfiedé on the right. The
distance from the left end of the VAS to the mark
made by the patient was measured to the nearest
millimeter and reported as a percentage. The patients
completed the questionnaire at the time of participation.

Assessment of clinician satisfaction

Six clinicians, comprising of two periodontists,
two prosthodontists and two orthodontists who were
not involved in the treatment of the patients, were
recruited to assess their satisfaction with dental
implants of the study samples. The frontal view
intraoral photographs were taken from 30 patients
using a Nikon D80 digital camera with macro lens and
ring flash with a magnification of 1:1.2. Digital images
were shown on the LCD projector screen (Sony VPL-
CX86 wireless network projector, New Jersey, USA).
The clinicians were asked to rate their satisfaction on
esthetic-related variables using four-VAS questions
which shared the same content and format as those
used for the patient assessments.

Statistical analysis

Commercially available statistical software, SPSS
version 13.0 and SigmaStat for Windows version 2.03
(SPSS Inc, Chicago, Illinois, USA), were utilized for
data analysis. The dependent variable in this study was
the VAS score. Descriptive analyses, i.e., mean and
standard deviation, of the VAS score across study

samples were performed. The comparison of patientsû
and cliniciansû VAS scores was analyzed by paired-
sample T test. The correlation analysis between the
VAS score of patients and those of clinicians was tested
by Pearson correlation analysis. The differences of the
VAS score among the group of specialties were
analyzed by multiple comparisons, Tukey test. The
association between the presence of marginal recession
and the VAS score assessed by patients and clinicians
was analyzed by independent sample T-test or Mann
Whitney U test depended on the characteristic of the
sampleûs distribution. Finally, the binary logistic
regression was performed to evaluate the influence of
the independent variables on overall esthetic satisfaction
scores assessed by the clinicians. The VAS score on
çoverall esthetic satisfactioné was categorized into 2
groups. The VAS score < 50% was referred to a çnot
satisfiedé group and the VAS score ≥ 50% was referred
to a çsatisfiedé group.21 Crude and adjusted odd ratios
(ORs) and 95% confidence intervals (95% CIs) were
calculated. The level of statistical significance was at
p < 0.05 for all statistical tests.

Results

This study included 30 patients with 30 single-tooth
implants on the anterior maxilla. The demographic
characteristics of the study group were shown in Table
1. The mean age was 42 years old, ranging from 22-71
years. Forty-seven percent of the subjects were men
and 53.3% were women. The majority of dental
implants (76.7%) were the central incisors. The average
facial marginal recession was 0.6 ± 0.9 mm. One-third
of the samples had the facial marginal recession ≥ 1 mm.

The patientsû and cliniciansû satisfaction on the
dental implants was shown in Table 2. For esthetic-
related variables, the patients showed high overall
esthetic satisfaction (85.9%), and high satisfaction on
crown shape and color. However, their satisfaction on
the harmonization of gingival margin was relatively
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low (66.6%). For lifestyle-related variables, high
satisfaction scores were shown for all except for the
comfort when chewing or biting (70.1%). Overall, the
patient thought that the dental implant treatment was
worth the expense with the highest satisfaction score
of 90.9%. When the VAS score between the clinicians
and the patients was compared, we found that the VAS
score of the clinicians was statistically significantly lower
than that of patients for all variables. We also found no
significant difference in the VAS score among gender
for all variables (data not shown). We further asked
whether the VAS score given by clinicians and
patients were correlated. As shown in Figure 1, there
was no correlation between the patient and clinician
satisfaction for all esthetic-related variables.

To determine whether each dental specialty had
different esthetic satisfaction, we compared the VAS
score of esthetic-related variables among orthodontists,
periodontists, and prosthodontists. The data were shown
in Figure 2. The mean overall esthetic satisfaction score
was 43.6% for orthodontists, 55.5% for periodontists,
and 56.6% for prosthodontists, respectively. A multiple
comparisons by Tukey test revealed a significant lower
VAS score on çoverall esthetic satisfactioné rated by
orthodontists than prosthodontists and periodontists
(p < 0.001). The VAS score on çharmonization of
gingival marginé was also rated lower among
orthodontists than prosthodontists (p < 0.001). The
clinicianûs satisfaction with crown shape and color was
not significantly different among specialties.

*Analyzed by Pearson correlation.

Figure 1 Correlation between patientsû and cliniciansû VAS score for each esthetic-related variable.

*

* *

*
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Table 1 Descriptive characteristics of the study samples (n = 30).

Variable Frequency (%)

Gender
Male 14 (46.7)
Female 16 (53.3)

Facial marginal recession
Presence (≥ 1 mm) 10 (33.3)
Absence (< 1 mm) 20 (66.7)

Implant location
Central incisors 23 (76.7)
Lateral incisors  5 (16.7)
Canines 2 (6.6)

Figure 2 Comparison of the VAS score of esthetic-related variables among different dental specialties.

Analyzed by multiple comparisons; Tukey test.

*Statistically significant between groups (p < 0.001).
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We further analyzed which variables had significant
influence on the clinicianûs overall esthetic satisfaction.
The binary logistic regression analysis was applied to
evaluate the effect of harmonization of gingival
margin, crown color, and crown shape on overall
esthetic satisfaction. As shown in Table 3, all three

variables (gingival margin, crown color and shape)
significantly affected overall esthetic satisfaction rated
by clinicians. However, the harmonization of gingival
margin was the only variable that remained significant
after adjusted for the confounders (p = 0.03, 95%CI =
1.01-1.29), as shown by adjusted odd ratios.

Table 2 The VAS score for esthetic-related variables (1-4) and lifestyle-related variables (5-8) assessed by
patients and clinicians.

Variable
Patients Clinicians

p-value*

mean (S.D.) mean (S.D.)

1. Harmonization of gingival margin 66.6 (27.4) 47.9 (21.6)  0.002

2. Crown color 81.7 (18.2) 62.3 (15.7) < 0.001

3. Crown shape 82.4 (16.5) 59.1 (15.3) < 0.001

4. Satisfaction with esthetic 85.9 (11.9) 51.9 (18.2) < 0.001

5. Confidence when smiling 81.0 (16.9) - -

6. Comfort when chewing or biting 70.1 (24.7) - -

7. Speaking well 86.8 (16.3) - -

8. Worth for the expense 90.9 (11.8) - -

S.D. = standard deviation
*Analyzed by paired-sample T test.

Table 3 Crude and adjusted odd ratios (ORs) and 95% confidence interval of variables that were related to
cliniciansû overall esthetic satisfaction.

Variable Crude OR (95% CI) p-value Adjusted OR (95% CI) p-value

Harmonization of 1.15 (1.05-1.25) 0.003 1.14 (1.01-1.29) 0.031
gingival margin

Crown color 1.07 (1.00-1.13) 0.037 1.10 (0.95-1.28) 0.191

Crown shape 1.15 (1.04-1.28) 0.006 1.21 (0.93-1.56) 0.159
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Finally, we examined whether the presence of

facial marginal recession (≥ 1 mm) affected the VAS

score assessed by patients and clinicians. The data were

shown in Table 4. We found that facial marginal

recession had no significant effect to any esthetic-

related variables assessed by patients. In contrast,

the presence of recession significantly affected all

variables assessed by periodontists. For orthodontists,

facial marginal recession influenced their VAS scores

on harmonization of gingival margin, overall esthetic

satisfaction and crown shape, but not the crown color.

For prosthodontists, facial marginal recession influenced

their VAS scores on harmonization of gingival margin

and overall esthetic satisfaction, but not the crown shape

and crown color.

Discussion

The dental implant therapy is expected to

improve the patientsû quality of life, in terms of both

function and esthetic. Patient-based treatment outcomes,

therefore, should be an important justified criteria of

success, besides the objective criteria judged by the

clinician.22 However, this aspect of treatment outcome

has not been adequately recognized in the literatures.

For anterior maxillary implants, esthetic becomes an

important success criteria. However, it is unclear whether

the patients and clinicians have the same perspective

for esthetics. Therefore, the purpose of this study

was to assess and compare patientsû and cliniciansû

judgments of the esthetic outcome of single-tooth

anterior maxillary implants. In addition, the effect of

facial marginal recession on the rating of esthetic

outcomes was evaluated.

The patients included in the present study showed

high overall esthetic satisfaction (85.9%). The result

was in agreement with previous studies which reported

above 85% VAS score on the satisfaction with esthetic

and function of single-tooth implant restorations.7,8,13,14

However, the satisfaction score for the harmonization

of gingival margin was relatively low (66.6%). This

may be due to the fact that one-third of the study

subjects had the facial marginal recession ≥ 1 mm.

Table 4 Association between the presence of marginal recession and the average VAS scores assessed by patients
and clinicians.

Variable
Patients Periodontists Orthodontists Prosthodontists

(p-value) (p-value) (p-value) (p-value)
Harmonization of gingival

0.847  0.001 < 0.001 < 0.001
margin

Crown color 0.128   0.007     0.553*     0.344*

Crown shape 0.242 < 0.001     0.017*   0.235

Overall esthetic satisfaction 0.187 < 0.001   0.001   0.007

Analyzed by Mann-Whitney U test (*) or independent samples T-test.
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Nonetheless, the presence of marginal recession alone

did not appear to affect their overall esthetic satisfaction.

When lifestyle-related variables were evaluated, the

patients gave the highest satisfaction score to the çworth

for the expenseé variable (90.9%). This implied that

the patients perceived dental implant treatment as

worthwhile although it costs higher than other methods

of tooth replacement. The patients gave a relatively

low VAS score for the çcomfort when biting or chewingé

variable (70.1%). Moberg et al.10 also observed the

similar finding. Approximately one-third of their study

subjects that received single-tooth maxillary implants

reported that they avoided chewing and biting with

their implants. The patients should, therefore, be

informed that implant restorations are not more prone

to damage caused by normal diet than natural teeth or

other type of restorations.

The patientsû and cliniciansû judgment of the

esthetic outcome of single-tooth implants was

compared. For all esthetic-related variables, we showed

that clinicians gave significantly lower satisfaction score

than patients. The previous studies also reported a

similar finding which indicated that the clinicians

were more critical than the patients in terms of esthetic

satisfaction.7,11 To determine whether the degree of

satisfaction of the patients and the clinicians was

correlated, we used Pearson correlation analysis.

The data showed no significant correlation between

patientsû and cliniciansû VAS scores for all esthetic-

related variables. This implied that  patients and

clinicians may have different perspectives on dental

esthetics. Future researches are needed to clarify this

discrepancy since it is critical for patient and clinician

communications, particularly in esthetic cases.

The degree of overall esthetic satisfaction was

different among dental specialties. Orthodontists had

lowest level of esthetic satisfaction whereas the level

of esthetic satisfaction assessed by periodontists and

prosthodontists was not different. Orthodontists were

also more critical to the harmonization of gingival

margin than prosthodontists. It is possible that

periodontists and prosthodontists are involved in

implant therapy and are therefore more understandable

to the implant outcome. Furhauser et al.19 demonstrated

the significantly lower satisfaction score on the

esthetic of soft tissue around single-tooth implant crowns

(pink esthetic score; PES) rated by orthodontists as

compared to oral surgeons or prosthodontists. These

findings emphasized the effect of specialization on the

judgment of an esthetic outcome for dental implant

therapy.

Several factors had been shown to influence the

clinicianûs implant satisfaction. Chang et al.7 found

that soft tissue appearance, crown form, contact point

position, and crown color had significant effect on the

cliniciansû overall satisfaction with implant appearance.

We also found that harmonization of gingival margin,

crown color, and crown shape were all affected the

clinician overall esthetic satisfaction. However, after

adjustment for confounders, harmonization of gingival

margin appeared to be the most critical factor that

determined clinicianûs overall esthetic satisfaction.

Since harmonization of gingival margin was

considered critical for clinicianûs overall esthetic

satisfaction, we further assessed whether having

marginal recession affected the patientsû and cliniciansû

judgment on esthetic-related variables. Interestingly,

marginal recession had no effect on the patientsû

satisfaction towards all esthetic-related variables,
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including the harmonization of gingival margin itself.

Chang et al.7 also did not find any single factor that

have a significant impact on the patientsû satisfaction.

The presence of marginal recession affected the

satisfaction score of each specialty differently.

For prosthodontists, the presence of marginal recession

significantly affected their satisfaction scores on

harmonization of gingival margin and overall esthetic

satisfaction. However, the scores on crown color and

crown shape were not affected. On the contrary, the

presence of marginal recession, not only affected the

satisfaction score rated by periodontists for harmonization

of gingival margin and overall esthetic satisfaction, but

also for the crown color and crown shape. Marginal

recession also affected orthodontists on their judgments

of harmonization of gingival margin, overall esthetic

satisfaction, and crown shape. These differences may

reflect what each specialty was trained to focus well.

For instance, the periodontistûs judgment on crown shape

and crown color was highly influenced by the presence

of facial marginal recession since they were trained to

focus on soft tissue. Poor soft tissue contour, therefore,

lowered their satisfaction towards the adjacent crowns.

On the other hand, prosthodontists were trained to

focus on the restorations. Therefore, the facial marginal

recession did not appear to affect their judgments of

crown shape and color.

Conclusion

The result of this study demonstrated that

patients were highly satisfied with the outcome of their

single-tooth anterior maxillary implants. Clinicians,

however, showed lower degree of satisfaction than

patients. There was no correlation between patientsû

and cliniciansû judgment towards esthetic outcomes,

including harmonization of gingival margin, crown

shape, crown color, and overall esthetic satisfaction.

Facial marginal recession, which is considered critical

for esthetic satisfaction by clinicians, did not appear to

be significant for esthetic satisfaction from the patientsû

standpoint. The discrepancy between patientsû and

cliniciansû judgment on esthetic warranted further

studies.
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