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Comparative evaluation of esthetic perception of black spaces in patients

with mandibular incisor extraction

Matheus Melo Pithona; Adrielle Mangabeira Santosb; Felipe Santos Coutoc;
Lı́via Maria Andrade de Freitasa; Raildo da Silva Coqueirod

ABSTRACT
Objective: To evaluate the degree of perception of laypersons, dental professionals, and students
with regard to the esthetics of the smile in cases of mandibular incisor extractions with the
presence of black spaces between them.
Materials and Methods: Changes were made to a front-view intraoral photograph of occlusion
treated by means of a mandibular incisor extraction, simulating various configurations of black
spaces between mandibular incisors. For this purpose, a specific image manipulation program was
used (Photoshop CS3). After digital manipulation the photographs were printed on photographic
paper and attached to a questionnaire and distributed to laypersons, dental professionals, and
students (n 5 90). To evaluate the degree of esthetics, an attractiveness scale was used, in which
a score of 0 would represent ‘‘hardly attractive,’’ 5 ‘‘attractive,’’ and 10 ‘‘very attractive.’’ The
differences between examiners were checked using the Mann-Whitney test. All of the statistics
were performed with a confidence level of 95%.
Results: The results demonstrated that dentistry professionals, students, and laypersons were
capable of identifying cases with and without black spaces. In all groups evaluated, with the
increase in black spaces the scores assigned were statistically lower (P , .05).
Conclusions: It could be concluded that black spaces occurring after mandibular incisor extraction
had a negative repercussion on dental esthetics for the dentist, the dental student, and the
layperson. (Angle Orthod. 2012;82:806–811.)

KEY WORDS: Incisors; Gingiva; Extraction

INTRODUCTION

The architecture of a pleasant smile plays a
fundamental role in facial attractiveness and esthetics
and performs an important function in terms of the
individual’s nonverbal communication and self es-
teem.1 The capacity to analyze and recognize the

morphological requisites that interfere with and influ-
ence dental and facial esthetics is governed by various
esthetic peculiarities, among them the relationship
between bone and soft tissues as well as harmony
between the teeth.2,3

The demands made by society with regard to
appearance, such as the perception of facial esthetics
and particularly self-perception, have direct conse-
quences on the field of dentistry. Orthodontics follows
specific guidelines that make diagnosis and planning
feasible in planning treatment, although the concepts
that qualify and quantify beauty are based on
subjective questions.

Precise diagnosis and, consequently, correct formu-
lation of the treatment plan presents a high degree of
difficulty and complexity.4,5 When defining the treat-
ment plan, a significant percentage of cases involving
malocclusion (for example, discrepancies between the
sizes of teeth and maxilla and discrepancies between
the bony bases) rely on therapy that involves
extractions.6
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The routinely extracted teeth are the first premolars,
second premolars, and molars, in this order. Mandib-
ular incisor extraction is a less common treatment
option.7,8 Mandibular incisor extraction, however, in-
volves a region of easy visual access and offers results
that may have negative repercussions when the
extractions are performed in an undue manner. The
appearance of black spaces is the most common
esthetic complication in cases involving mandibular
incisor extraction; these black spaces compromise
interdental gingival esthetics. Thus, the aim of this
study was to evaluate the degree of perception of
laypersons, dental professionals, and dental students
with regard to the esthetics of the smile in cases
involving mandibular incisor extractions with the
presence of black spaces between them.

MATERIALS AND METHODS

To conduct this study a frontal intraoral photograph of
a patient—a girl aged 16 years and 10 months with
normal occlusion—was used. The photograph used was
taken with a digital camera (10 Megapixels; Canon
Rebel XTI, Japan), resulting in some images in which
only the gingival tissue and the teeth could be visualized.
The real photograph was manipulated with the aid of a
computer program, Adobe Photoshop CS3 software
(Adobe Systems Inc, San Francisco, CA); however, we
maintained the maxillary arch without any modification.

The changes in the photograph were made in the
region of the antero-inferior arch of the image with
various compositions of differently sized black spaces.
With the intention of simulating the extraction of the
mandibular right central incisor, the crown and the
gingival curvature was removed as a result of the
presence of its respective root. Six images were obtained
with and without the presence of black spaces in
increased proportions: one image without the presence
of black spaces and the others with the presence of black
spaces measuring 0.5 mm, 1.0 mm, 1.5 mm, 2.0 mm,
and 2.5 mm in size (Figure 1). All of the images
presented the teeth with mandibular alignment.

Prior sample size calculation was performed, which
resulted in the distribution of a questionnaire to 87
individuals in each group. The images were numbered,
randomly printed on photographic paper, and attached
to a questionnaire and distributed to laypersons, dental
professionals, and students (n 5 90). On a second
sheet, the distribution of the same images was altered;
they were renumbered and attached to the same
questionnaire to evaluate the degree of reliability of the
answers given by the evaluators in the first round of
evaluation. The images were individually printed on
additional sheets (in order to be evaluated individual-
ly), and we provided a scale of attractiveness, in which

0 would represent ‘‘hardly attractive,’’ 5 ‘‘attractive,’’
and 10 ‘‘very attractive.’’ All of the evaluators were
advised not to compare the images on different sheets.
The evaluation time interval for each image was limited
to 60 seconds.

Statistical Procedures

The frequencies of the answers given by the
dentistry professionals, students, and laypersons were
compared by means of the chi-square test. In cases in
which the expected frequency was less than five (5),
the Fisher’s exact test was used. The scores of grades
awarded to each photograph were compared by
means of the Kruskal-Wallis test, and comparisons
between pairs were performed using the Mann-
Whitney test. The means of grades awarded to each
photograph were calculated in each group in order to
determine the Spearman correlation coefficients to
evaluate the similarity between the perceptions of
the dental professionals, students, and laypersons.
The level of significance adopted was 5% (a 5

.05). The data were tabulated and analyzed in the
statistical program BioEstat (version 5.0, Belém-PA,
Brazil).

RESULTS

Table 1 shows the demographic data of the study
participants. Of the 90 individuals, 58.9% were men,
and the majority of participants (75.6%) fell into the 16
to 30–year age range.

All of the dentistry professionals, students, and
laypersons who participated in the study were able to
note the differences between the photographs pre-
sented in image 1 and image 2. Table 2 presents the
perception of the research participants with respect to
the preferences with regard to the images presented.
The data related to image 1 showed that there was no
statistical difference in the proportions among the
groups regarding the most and least preferred photo-
graph. In general, photographs F and A were identified
by the great majority as being the best and worst,
respectively. For image 2, no significant difference in
the frequencies among groups was found either,
photograph A being elected as the best and photo-
graph F as the worst.

The means of scores attributed to each image are
shown in Table 3. Image A was scored as the most
attractive by the three groups, whereas image F was
ranked as the least attractive. None of the images
presented a significant difference in the scores
between the groups.

Table 4 shows the correlations between the mean
scores given to images by the components of the three
groups. Perfect correlations were found for the scores
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Figure 1. Modified images evaluated. (a) Without black spaces and with (b) black space of 0.5 mm; (c) black space of 1 mm; (d) black space of

1.5 mm; (e) black space of 2.0 mm; and (f) black space of 2.5 mm.
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among the dentistry professionals, students, and
laypersons.

DISCUSSION

Tooth extraction therapy is commonly used in cases
of malocclusions in which discrepancies are presented
between tooth sizes and the maxilla and the mandible,
as well as between discrepant bony bases.9 However,
some authors10–12 suggest that the removal of a
mandibular incisor could solve tooth crowding prob-
lems, in addition to providing superior post-treatment
stability, when compared with that offered in cases
involving premolar extractions.

Treatment with mandibular incisor extraction is not
a popular technique in orthodontics because of its
apparent disadvantages (eg, increase in overbite,
overlap, reopening of the extraction space, unsatis-
factory posterior occlusion, recurrence of mandibular
crowding, and loss of esthetics of the interdental
papilla).13,14 The risk of gingival retraction in the
extraction region occurs mainly in regions that present
thin gingiva and bone loss in interproximal contact,
triangular-shaped incisors, roots with divergent orien-
tations, and presence of periodontal diseases.15 On the
other hand, some authors10,16,17 have indicated that this
treatment option provides advantages, such as main-
tenance of intercanine distance, considerable reduc-
tion in treatment time, and a stronger possibility of
achieving long-term stability.

As a result of innumerable controversies related to
this treatment procedure in the area of orthodontics,
the purpose of the present study was to evaluate the
perception with regard to the esthetics obtained in
cases involving the presence of black spaces after
therapies involving the extraction of mandibular inci-
sors for the correction of malocclusion (when compar-
ing it with the perception involved in a case without the
presence of black space). No study with this same
proposal was found in the literature, so that the results
found here are unprecedented.

The method consisted of using an image manipula-
tion program to modify a front-view photograph of a

smile, in which the patient presented normal occlusion
with the presence of all the teeth. Once in possession of
the manipulated photographs, an album was mounted
and attached to a questionnaire that was passed on to
dentists, dentistry students, and laypersons.

The methodology of the research conducted in this
study was based on previous studies found in the
literature,18–24 in which the results of possible treat-
ments with orthodontic intervention were evaluated by
means of modifications in photographs with the use of
image-editing programs.

The use of computer programs that enable manipu-
lation of the structures that compose the face allows for
analysis of the degree of influence of certain morpho-
logical structures on facial and dental esthetic compo-
sition. However, identifying the problem and the form of
treatment to choose so that the disposition of teeth can
be corrected presents some complex particularities.

Table 1. Demographic Data of Study Participants in Groups

Characteristics

Dentistry

Professionals

(%) (n 5 90)

Dentistry

Students (%)

(n 5 90)

Laypersons

(%) (n 5 90)

Sex

Male 51 (56.7) 54 (60.0) 54 (60.0)

Female 39 (43.3) 36 (40.0) 36 (40.0)

Age group

16–30 y 48 (53.3) 87 (96.7) 69 (76.7)

31–45 y 27 (30.0) 3 (3.3) 21 (23.3)

.45 y 15 (16.7) 0 (0.0) 0 (0.0)

Table 2. Perception of the Participants With Regard to Differences

and their Preferences With Regard to the Images Presented

Answers

Image 1

P-Value

Dentistry

Professionals

(%)

Dentistry

Students

(%)

Laypersons

(%)

Image I,

like most

A 0 (0.0) 3 (3.3) 3 (3.3) .372

B 0 (0.0) 0 (0.0) 0 (0.0)

C 0 (0.0) 3 (3.3) 3 (3.3)

D 0 (0.0) 0 (0.0) 0 (0.0)

E 3 (3.3) 9 (10.0) 15 (16.7)

F 87 (96.7) 75 (83.3) 69 (76.7)

Image I,

like least

A 84 (93.3) 87 (96.7) 81 (90.0) .912

B 3 (3.3) 0 (0.0) 3 (3.3)

C 3 (3.3) 3 (3.3) 0 (0.0)

D 0 (0.0) 0 (0.0) 0 (0.0)

E 0 (0.0) 0 (0.0) 3 (3.3)

F 0 (0.0) 0 (0.0) 3 (3.3)

Image 2

Image I,

like most

A 87 (96.7) 75 (83.3) 78 (86.7) .715

B 3 (3.3) 6 (6.7) 6 (6.7)

C 0 (0.0) 6 (6.7) 3 (3.3)

D 0 (0.0) 3 (3.3) 3 (3.3)

E 0 (0.0) 0 (0.0) 0 (0.0)

F 0 (0.0) 0 (0.0) 0 (0.0)

Image I,

like least

A 0 (0.0) 0 (0.0) 0 (0.0) .326

B 0 (0.0) 0 (0.0) 0 (0.0)

C 0 (0.0) 0 (0.0) 0 (0.0)

D 0 (0.0) 3 (3.3) 0 (0.0)

E 6 (6.7) 0 (0.0) 0 (0.0)

F 84 (93.3) 87 (96.7) 90 (100.0)
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Recently a great deal attention has been paid to the
perception of laypersons and dentistry professionals
with regard to esthetic evaluations,3,18,22,25 which are of
fundamental importance in both the treatment to be
performed.

The results of our study indicated that all of the
individuals who evaluated the photographs were able
to note the differences between them, demonstrating
the risk to soft tissue arising from incisor extraction
treatment, with consequent results that directly harm
esthetics to a perceptibly high degree.

The participants’ results were shown to be unanimous
when they elected the image on the basis of attractive-
ness, as represented in Table 2. Thus, the image that
presented the largest-sized black space was considered
the worst result. This demonstrates the extent of the
extreme relevance the gingival papilla has in the
composition of structures that govern the esthetics of
the smile. The results of the means of evaluation among
the participants in the study shown in Table 3 indicate
that image A was ranked as the most attractive, with
means of 7.61 and 7.70 among the dentistry profes-
sionals and students, respectively, and with a mean of
8.00 among the laypersons. Image F, however, was
ranked as the least attractive, with means of 3.49 and
3.04 among the dentistry professionals and students,
respectively, and a mean of 2.96 among the laypersons.
These results represent a perfect correlation between
the evaluated individuals, as demonstrated in Table 4.

These results reaffirm that when establishing a
treatment plan, the risks and benefits must be
evaluated, since the professional in the area of
orthodontics plays the role of providing both function
and esthetics in the periodontal health of the smile, as
studies26 have demonstrated that the presence of
black space after this therapy may be reported in up to
40% of cases in adolescent patients.

Based on this study, it could be proved that black
space was perceptible to the three groups evaluated.
This reflects on the choice of procedure to be
performed, leading the professional to opt for a
treatment that does not alter the esthetics and
harmony of the smile, considering that periodontal
health also fits in among the goals of the orthodontist.

CONCLUSION

N Black spaces after mandibular incisor extraction had
negative repercussions with regard to dental esthet-
ics for the dentist, the dental student, and the
layperson alike. In addition, the option for central
incisor extraction should always be discarded when
there are other treatment options available.
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