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Width of buccal and posterior corridors: Differences between
cases treated with asymmetric and symmetric extractions

Nuria Cabral Castello Branco', Guilherme Janson?, Marcos Roberto de Freitas?, Juliana Morais'

Objective: To verify if there is difference in the buccal and posterior corridor width in cases treated with extrac-

tion of one and four premolars.

Methods: Through posed smile photographs of 23 Class II patients, subdivision, treated with extraction of one

premolar and 25 Class I and Class II patients, subdivision, treated with extraction of four premolars, the per-

centage of buccal and posterior corridor width was calculated. The two protocols of extractions were compared

regarding the buccal and posterior corridor width by independent t tests.

Results: There was no statistically significant difference on the buccal and posterior corridor widths between

patients treated with symmetric and asymmetric extraction.

Conclusion: The buccal and posterior corridor did not differ between the evaluated protocols of extractions.
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INTRODUCTION

According to the definition of Frush and Fixher,®
buccal corridor is the space between the labial surface
of the most posterior tooth and the labial commissure
during smile. However, some authors used the distal
surface of the canine instead of the labial surface of
the posterior tooth as reference.'*823

For Sarver,?*# one of the factors that leads a pa-
tient to have a wide buccal corridor is the maxillary
position in relation to the skull base. A patient with re-
tracted maxilla, therefore, could have a wide corridor.
Although the maxilla has a normal width, the buccal
corridor might seem prominent, for the wider portion
of the dental arch is most posterior. However, a study
by McNamara'® tested this concept and verified that
there was no correlation between the buccal corridor
and the skull base.

In 1987, it was speculated that the treatment with
extractions resulted in constriction of the dental
arch, leading to formation of ‘negative’ lateral spaces.
Spahls? said that the removal of a tooth in each quad-
rant results in a reduction on the radius of curvature
of the dental arch. However, Johnson'? argued that the
dental arch is not a circle that contracts when a tooth
isremoved. This speculation stimulated some authors
to investigate the real consequence of the extractions
on the transverse dimension of the arch.%>1*

In order to have a scientific basis about the polem-
ic between extraction of premolars and arch width,
Johnson,'? through pictures, verified the proportions
of the intercanine distance and the distance between
the last visible teeth in relation to the smile width of
patients treated with and without extraction of four
premolars. It was concluded that there was no sig-
nificant difference on the proportions of the interca-
nine distance and the distance between the last vis-
ible teeth in relation to the smile width, contradicting
the speculation that the treatment with extraction of
premolars results in a discrepancy between the arch
width and the smile width. According to other au-
thors, usually the transverse dimension of the arch is
kept or increased after an extraction. What changes is
the position that the tooth occupies in the arch. The
intermolar distance may decrease after the extraction
of premolars, but it is due to the molar movement to
a narrower part of the arch. Consequently, the second
molar would occupy part of what previously would be
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the location of the first molar, on the same arch width
where this last one was originally found.*"*

In 2003, Gianelly,® instigated by the speculation
of Witzig,” compared through dental casts the inter-
canine and intermolar distance of patients that were
treated with and without extraction of four premolars.
It was observed that the arch width, in both groups,
was similar, except the intercanine width of the lower
arch which was 1 mm larger after treatment with ex-
tractions. Spahl,®® after reading Gianelly’s article,’
wrote a review saying that dental casts cannot give us
any information about the human face or the lip sup-
port it can or cannot provide.

However, still in 2003, Kim'* compared the chang-
es on the widths of anterior and posterior segments
of the dental arch of orthodontically treated patients
with and without extraction of four premolars. Ac-
cording to the results, there was a reduction of the
interpremolar and intermolar distance in both arches
on the extraction group, while on the non-extraction
group there was an increase. As the anteroposterior
position of premolars and molars change during the
treatment with extractions, the posterior arch width
would be better represented in a specific location, in-
stead of the intermolar and interpremolar distances.
This way, by measuring the arch width in a specific
arch length on the maxilla and on the mandible, it was
observed that the arch width on the extraction group
was larger than on the non-extraction one.

The buccal and posterior corridor widths of pa-
tients treated with asymmetric and symmetric extrac-
tions were not yet compared, which motivated the
present study.

MATERIAL AND METHODS

The sample was constituted of posed smile photo-
graphs of 48 patients from the Department of Ortho-
dontics at the School of Dentistry of Bauru-USP, divided
in two groups according to protocol of treatment. Group
1was formed by 23 patients (9 men and 14 women) Class
11, subdivision, treated with extraction of one premolar.
Group 2 was constituted by 25 patients (6 men and 19
women), being 3 Class I (1 man and 2 women), 5 Class I1
(Imanand4women) and 17 Class I1, subdivision, (4 men
and 13 women) patients treated with extraction of four
premolars. The mean age of the sample was 23.26 * 6.72
years to group 1 and 25.1 £ 6.51 years to group 2.
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The basic criteria for selection of the sample in-
cluded the following features: 1) Class IT malocclusion,
subdivision, treated with extraction of one premolar;
2) class I and IT malocclusion and Class II subdivision
treated with extraction of four premolars; 3) presence
of all permanent teeth until the first molars; 4) ab-
sence of tooth size and shape anomalies; 5) absence of
active periodontal disease.

As the frontal close-up photograph of the smile
is not part of the standard photographic docu-
mentation, it was necessary to obtain it from the
48 patients of the sample. To obtain the photos, it
was used the following equipment: Photo camera
Nikon D40 (Nikon Corporation, Tokyo, Japan);
Sigma macro lens 105 mm and Sigma ring flash
(Sigma Corporation of America, New York, USA).
All photographs were obtained in manual mode,
color, with fine quality, ISO (International Orga-
nization for Standardization) 800, minimum aper-
ture at f16 and shutter speed of 60. The macro lens
was adjusted to focus the lips of the patient' at a
distance of 60 cm from the soft tissue, obtaining an
image of the lower third of the face,** which goes
from the tip of the nose to the middle of the chin.
The ring flash was standardized in multi 4.

The smile pictures were obtained with the pa-
tient sitting down, facing the researcher, so that the
lens were at the level of the lips. Each individual was
instructed to keep the natural position of the head,
which is a standard and reproducible position in an

upright and natural posture, with eyes focused in an
imaginary spot at the eyes level, resulting in a horizon-
tal vision axis."”

The patients were oriented to pose smile® as natu-
ral as possible’'* with the teeth in UMI (Usual Maxi-
mum Intercuspation). Several photographs were
taken of the same patient to choose the best one to be
included on the sample.''2%

Through the Adobe Photoshop 9.0 software (San
Jose, CA, USA) it was done the photograph cropping
that had as objective to correct the small inclina-
tions of the head and reduce the evaluated area, leav-
ing apparent only part of the skin, the teeth and the
lipg2810121415.21.22.23 (RFig 1), For the width and height
standardization of the photographs that should be
cropped, the widest smile from all the sample was
used as size standard, with 21 ecm of intercommis-
sural width, according to the ruler tool from Adobe
Photoshop (Fig 2). With the software manipulat-
ed to crop the photographs in a proportion of 10 x
17 cm, the height was automatically determined.
From that, the measurement to be reproduced on
the horizontal and vertical rulers of the software was
0f12.2x 21 cm. This way, all photographs maintained
real size proportions of the dental structures and the
soft tissues when seen from the same distance.

Using the Adobe Photoshop 9.0 software, six verti-
cal lines were projected on the images of the smiles
and positioned on the outer commissures, distal of
upper canines and on the distal of last visible upper

Figure 1- Photograph cropping. A) Original photograph. B) Photograph after cropping, reducing the area to be evaluated.
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Figure 2 - Standardization of height and width of the photograph by the widest smile from the sample using the Adobe Photoshop 6.0 software. A) De-
termination of the standard width for photograph cropping by the intercommissural distance using a size proportion defined as 10 x 17. B) Verification of
height and width measurements to be reproduced on the remaining sample: 12.2 cm in height and 21 cm in width. €) Centralization of standard size to

be cropped and correction of head inclination. D) Cropped photograph.

posterior teeth (Fig 3). Using this lines as limits, the fol-
lowing smile attributes were measured in millimeters:

» Smile Width (SW): distance between the corners
of the lips.

» Upper Intercanine Distance (UID): distance be-
tween the most distal point on the right and the
most distal point on the left.

» Distance between the Last Visible Teeth of the
Maxilla (DLVTM): distance between the most
distal point of the last visible posterior tooth on
the right and the most distal point of the last vis-
ible posterior tooth on the left.
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Figure 3 - A) Smile width. B) Distance between the last visible teeth in
the maxilla. €) Upper intercanine distance.
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Through these measurements, the proportions in
percentage of the buccal and posterior corridor were
calculated:

» Buccal corridor: SW — UID X 100

SW
» Posterior corridor: SW - DLVTM X 100
SW

Statistical analysis

For evaluation of the researcher’s intra-examiner
error on the measurement of the buccal and poste-
rior corridors, 12 photographs (6 from each group)
were retraced and the smile attributes were mea-
sured again with an interval of two weeks after the
first measurement. The systematic errors were ana-
lyzed by applying the independent t test, according
to Houston.’ For evaluation of random errors, it was
used the Dahlberg error,* which shows the mean
variation between the first and the second evalu-
ation/measurement. The test is calculated by the

following formula: Se?=Xd?/2n. The error variation
is represented by Se,> d is the difference between the
first and the second evaluation/measurement and n
is the number of double evaluations/measurements.
The calculation of the random error was done using a
spread sheet from Microsoft Excel XP.

To test the data hypothesis of normality, it was
applied the Kolmogorov-Smirnov test for the buc-
cal and posterior corridor measurements in each
sample group.

To verify the compatibility regarding the age,
the two groups were compared with one another
by the independent ttest, while the chi-square test
determined the genres proportion. Finally, the
independent t test was applied to know if there is
difference between the size of the buccal corridor
and the posterior corridor between the two groups.
All tests were performed with Statistica program
(Version 6.0; StatSoft Inc., Tulsa, OK, USA), using
a significance level of 5%.

Table 1- Results of the paired t test and the Dahlberg's formula applied to measurement of the variables smile width (SW), upper intercanine distance (UID)
and distance between the last visible teeth of the maxilla (DLVTM) to evaluate the systematic and random intra-examiner errors, respectively.

1st measurement (n = 14)

Mean SD

Smile attributes

Mean

2nd measurement (n = 14)

Dahlberg

SD

SW 1315 1.03 1.21 1 018
ulD 812 0.35 0.39 0.23 018
DLVTM 10.71 0.59 0.69 0.46 0.19
Table 2 - Results of the intergroup comparisons (independent t test and chi-square).
Variables Group 1(n =23) Group 2 (n = 25) p
Age 23.26+6.72 2510t 6.51 0.3400°
Gender
Masculine 9 6
Feminine 14 19 02586

*Independent t test; **chi-square.

Table 3 - Results of the independent t test to compare the percentage of the BC (buccal corridor) width and PC (posterior corridor) width between group 1
(treatment with extraction of one premolar) and group 2 (treatment with extraction of four premolars).

Group 1(n=23)

Group 2 (n=25)

Variables
[ CEL
Buccal corridor 39.46 4.01
Posterior corridor 17.76 529

Mean
3756 472 0.1416
18.53 5.60 0.6261
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RESULTS

Table 1 shows results of the paired t test and Dahl-
berg’s formula applied to measurement of the vari-
ables smile width (SW), upper intercanine distance
(UID) and distance between the last visible teeth of
the maxilla (DLVTM) to evaluate the systematic and
random intra-examiner errors, respectively.

On Table 2, the results of independent t test ap-
plied on evaluation of compatibility of the groups
1 and 2 regarding the age are demonstrated. It also
displays results of the chi-square test regarding the
genres proportion.

Table 3 presents results of independent ¢ test, ap-
plied to compare the size of buccal and posterior cor-
ridor between the groups.

DISCUSSION
Method accuracy and
Sample compatibility

The significant absence of systematic errors and
the reduced value of detected random errors, in
this study, result from the evaluation and accuracy
of measurements of the smile attributes by the re-
searcher (Table 1).

The mean age for both groups were statistically
similar. Regarding the distribution of genres, the
groups were statistically similar although the sample
presented, numerically, more female individuals than
male individuals (Table 2).

Comparison result of buccal and posterior
corridor between patients treated with
symmetric and asymmetric extractions

One of the criticisms for premolars extraction
concerns to the relation between the arch width and
the smile width.'? Spahl?” argued that the removal of a
tooth in each quadrant results in reduction on radius
of curvature of the dental arch, contracting the arch
and leading to a dentition that is not enough to fill in
the buccal cavity during smile. In a study performed
by Johnson,'* there was no difference on the propor-
tion of intercanine width and the distance between
the last visible posterior teeth of the smile in patients
orthodontically treated with and without extraction
of four premolars, contradicting that treatments with
extractions result in a discrepancy between the arch
width and the soft tissues. Kim,"* by measuring the
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upper and lower arch width, in a constant arch depth,
of cases treated with and without extraction of four
premolars verified that, actually, on the extraction
group the arches were from1to 2 mm wider when com-
pared to patients without extractions. In this study,
analyzing the buccal and posterior corridor width, in
cases treated with extraction of one and four premo-
lars, it was observed that there was also no statistically
significant difference between the two groups (Table
3). It is incorrect to believe that extraction of premo-
lars results in a reduction on radius of curvature of the
dental arch, for the arch is not a circle and does not
behave as a circle.!” If the treatment with extractions
leads to a contraction of dental arches, then the buccal
corridor width in individuals with extraction of one
premolar should be smaller than the extraction group
of four premolars.

In this study, the proportions of the buccal cor-
ridor found were of 39.46% and 37.56%, while the
proportions of the posterior corridor were of 17.76%
and 18.53% for the groups with extraction of one and
four premolars, respectively (Table 3). Ritter®> found
a mean value of 19.20% for the posterior corridor in
patients with good dental alignment not orthodonti-
cally treated. In alater study, McNamara'® observed an
equivalent proportion of 36.6% for the buccal corridor
and 24.71% for the posterior corridor in patients that
sought orthodontic treatment.

One factor that might have affected the results,
causing this size difference on buccal and posterior
corridors between the studies, is the illumination
condition in which the photographs were taken. As
the teeth are positioned more posteriorly on buccal
corridors, the light is reduced, which causes a gradual
darkening and, consequently, a poor observation of the
posterior teeth.>”1923 The less illumination on the pho-
tograph, the larger is the buccal corridor, for less teeth
are observed, reducing the arch width when the smile
width is the same.?” This way, what would be called
“negative space”'® is not really a space, but only an illu-
sion.! This possible difference on the standardization
of illumination conditions between studies is a factor
that complicates the comparison between them.?

Clinical considerations

There was a dogma that the treatment with ex-
traction resulted in contraction of the dental arch

Dental Press J Orthod. 2012 Sept-Oct;17(5):138-44
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and led to an increase of the buccal corridor.?”
However, several studies showed that there is no
difference on the buccal corridor width between
cases treated with and without extraction of four
premolars and a control group.'*** This work dem-
onstrated that among individuals treated with ex-
tractions of one and four premolars there is also
no difference on the buccal and posterior corridors
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