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DETERMINATION OF MAXILLARY INCISAL EDGE
POSITION USING CANINE VISIBILITY AS A
GUIDE - AN IN VIVO STUDY



ABSTRACT

Purpose: To evaluate the reliability of the visibility of the central incisor & the canine for the cervico
incisal positioning of anterior maxillary teeth related to age & sex while the upper lip was in repose
in dentate patients & the development of rehabilitation recommendations for edentulous individuals
with regard to the location of the maxillary incisal edge

Methodology: 308 subjects [152 Males & 156 Females] belonging to the age of 30 to 59 years were
selected using a simple stratified random technique. There were three age and sex groups: Group |
was 30 to 39 years old, Group Il was 40 to 49 years old, and Group Il was 50 to 59 years old. The
vertical distances (in mm) between the lower border of the upper lip and the right maxillary central
incisal edge and canine tip were measured and recorded using adhesive tape marked with
millimetres. A single examiner recorded all the measurements and the values were tabulated and
subjected to statistical analysis.

Results: Men in Groups | and Il had maxillary central incisor exposure ranging from +6 to -1mm,
whereas males in Group lll had exposure ranging from +5 to -2mm. There was an exposure range
of +6 to -2 mm in females in Group |, +7 to -2 mm in Group Il, and +5 to -2 mm in Group Il for the
central incisors. While the canine exposure in Group | and Il and Group Il ranged from +2 to -4mm
in females, the exposure ranged from +3 to -3mm in men of all ages. In all groups, females had
statistically significant (P0.05) more central incisor and canine exposure than men.

Conclusions: The canine visibility was less variable in all the age groups and in both males and
females in comparison to the central incisor. When restoring edentulous individuals, the average
canine exposure dimension can be employed for cervico-incisal location of the anterior maxillary
teeth.
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INTRODUCTION

The esthetic zone is composed of the display of
anterior teeth by the movement of lips during
smile & speech1. When a patient has an
edentulous maxillary arch, the position of the

teeth should be like a dentate individual
identical in age, gender, race & facial
structure®®.

Several writers have used phonetic concepts to
determine the placement of the vertical maxillary
incisal edge while making maxillary dentures.
Premolar and canine tooth location may be

determined using phonemes such as
's"z"c"f&V'.*°. It is recommended that the
occlusal edge of the maxilla extends

approximately two millimetres (mm) below the
resting lip level. 238.0n evaluation of age-
related changes of the dental esthetic zone at
rest ,the maxillary central incisor exposure
range from 0.4 to7.7mm and canine exposure
range from 0.6 to 3.3mm."'Carl.E.Misch stated
that the range of exposure of the canine is much
narrower when compared to that of the incisor.
The visibility of central incisor ranges from -1 to
+8mm in females & -3 to +8mm in males,
whereas the canine visibility range from -2 to
+2mm in females & -3 to +2mm in males’.

The central incisor has shown a wide
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range of variations in visibility. Hence central
incisor visibility solely cannot be used as a
reliable guide for establishing the anterior plane
and for the arrangement of anterior teeth.

The present study was undertaken to
evaluate the reliability of the incisor & the canine
visibility for cervico incisal positioning of anterior
maxillary teeth related to age & sex while the
upper lip is in repose in dentate patients.

Methodology:
Subjects reported to institute for some dental

treatment were considered for the study.
Subjects were selected using simple stratified
random technique. The patients were explained
about the procedure and informed consent was
taken.

A total of 308 subjects [152 Males & 156
Females] within the age range of 30 to 59 years
were included in this study. The subjects divided
into three groups according to age.

Group 1 :- 30 to 39years

Group 2 :- 40 to 49 years

Group 3 :- 50 to 59 years.

Patients having an average lip length (13 -
25mm) with intact maxillary & mandibular
anterior teeth without caries, extreme occlusal
wear, restorations and mobility were included in



the study.

Patients having a history of orthodontic
treatment &plastic surgery to lips were excluded
from the study. Subjects were seated in an
upright position in a dental chair in a relaxed
state with the mandibular posture unstrained.

It was found that, while the lips were at rest, the
length of the upper lip measured from the
columella's root to its tip, measured using a
Vernier scale, measured the midline of the face.
Patients having an average lip length (13-
25mm) were considered for the study. A
millimeter-scale (Camlin, India) was scanned
using a digital scanner. The image of a ruler
was printed on an adhesive tape. Adhesive tape
with millimeter markings thus obtained was used
to measure & record the vertical distances in
mm.

The labial surfaces of the right maxillary
central Incisor &right maxillary Canine were air-
dried & the Adhesive tape with the millimeter
markings was cut to sufficient length, which
included at least three long markings. Each long
marking was indicative of 5Smm. it was adhered
to the labial surface of the index teeth. Right
maxillary central incisor incisal edge and right
maxillary canine cusp tip corresponded with
centimetre line of sticky strip. With the lips
parted, patients were instructed to utter the word
"Emma," and measurements were taken in
millimetres. They took measures vertically from
the lower lip's upper border in repose to the
central incisor and right maxillary canine's apex
on the right side of the mount. The amount of
visible lines between the lower lip's border and
the 5mm marking line revealed negative

readings, which led to the discovery of the
problem. Two measurements were made for
each patient & the data was recorded in a
proforma. All measurements were recorded &
evaluated by a single examiner. A digital
camera [Canon-SX 110 power shot] was used
to make photographs in addition to the
measurement of teeth visibility to correlate the
clinical findings with the photographic findings.
All  the values obtained were tabulated
Groupwise and Genderwise and subjected to
statistical analysis (SPSS Software). A 0.05
threshold of significance was used for the
student t-test to assess the data.

Results

Comparison of central incisor visibility in mm
between males & females in different age
groups (Table 1) shows the Subjects in Group |
showed an average central incisor exposure of
2.09mm in males & 3.28mm in females. This
study found an average of 2.58mm of central
incisor enamel exposed in men in Group Il and
3.02mm in women in this group. Subjects in
Group Il showed an average central incisor
exposure of 1.45mm in males & 2.42mm in
females. Female subjects displayed a more
significant amount of central incisor compared to
males in all groups. The difference between
Group | and Ill was large enough to be
statistically meaningful. In Group II, there was
no statistically significant difference in the
visibility of the central incisor between the
sexes. As the age advances, the visibility
decreases in both males & females.

Table 1 Comparison of central incisor visibility (in mm) between males & females in different age groups

MALE[Incisor] FEMALE][Incisor]
Group t - value P value
MEAN SD MEAN SD
I 2.09 1.97 3.28 0.001 -3.509 | 0.001 s
Il 2.58 1.95 3.02 1.51 -1.331 ] 0.186 ns
11 1.45 1.71 2.42 1.78 -2.327 |1 0.023 s
Statistically significant if P<0.05
Comparison of canine visibility in mm between in males & -1.13mm in females. Females

males & females in different age groups (Table
2) shows the Subjects in Group | the average
canine exposure of -1.75mm in males & -
0.86mm in females. In Group Il, the average
canine exposure was -1.29mm in males & -
1.13mm in females. Subjects in Group Il
showed an average canine exposure of -1.9mm
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displayed a more significant amount of canine
than men in Group | & Ill. Males and females in
Group Il did not have any statistically significant
differences to be found.



Table 2 Comparison of canine visibility (in mm) between males & females in different age groups

MALE[Canine] FEMALE[Canine]
Group t-value P value
MEAN SD MEAN SD
1 -1.75 2.05 -0.86 1.74 -2.523 0.013s
2 -1.29 1.57 -1.13 1.68 -0.529 0.598 ns
3 -1.9 1.88 -1.13 1.78 -1.902 0.61 Ns

Statistically significant if P<0.05

Comparison between the central incisor & the
canine visibility in males of different age groups

was statistically significant in all groups.

Table 3 Comparison of the central incisor & the canine visibility (in mm) in males in different age groups

MALE[Incisor] MALE[Canine]
Group t- value | P value
MEAN SD MEAN SD
1 2.09 1.97 -1.75 205 17.828 | 0.000s
2 2.58 1.95 -1.29 1.57 | 18.794 | 0.000 s
3 1.45 1.71 -1.9 1.88 | 11.709 | 0.000 s

Statistically significant if P<0.05

Correlation between the central incisor & the
canine visibility in females of different age

groups was statistically significant in all groups.

Table 4 Comparison of the central incisor & the canine visibility (in mm) in females in different age groups

FEMALE [Incisor] FEMALE[Canine]
Group MEAN SD MESN SD t-value P value
1 3.28 1.69 -0.86 1.74 | 21.344 | 0.000s
2 3.02 1.51 -1.13 1.68 | 20.934 | 0.000 s
3 242 1.78 -1.13 1.78 | 12.781 [ 0.000 s

Statistically significant if P<0.0

Discussion

Visibility of the teeth is one of the components to
make the smile more effective. Four factors
influence the vertical position and the amount of
maxillary teeth exposure namely Lip length,
Age, Race & Sex also known as LARS factors.?®
Exposure of the teeth depends on the position
of the teeth in the anterior maxillary segment
and the lip. Factors like lip length, lip
musculature, tonicity of the lip musculature,
length of the lip musculature and inter-
commissural distance control the exposure of
the teeth. Visibility of the central incisor being at
the center of the lip depends on the amount of
lip movement apically. The orbicularis oris
muscle runs horizontally across the lip and
contraction causes the lip to get pulled apically
at the midline . Thus expose the central incisor
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teeth. As the age advances, the tonicity of the
muscle also reduces, therefore makes the lip
look longer.?® This is the reason for the reduced
visibility of central incisor teeth with age. Hence
variability of the central incisor Vvisibility is
common.**¥

Canine is positioned at the corner of the mouth.
Canine provides support to the modiolus.
Modiolus is an insertion point for eight muscles
of facial expression in the lower half of the face.
The movement of the corner of the mouth
largely depends on the activities of these
muscles. The muscles act as a group during a
smile and laugh. Since the corner moves in the
horizontal direction, the canine visibility shows a
smaller variation. This is also the reason for the
central incisor to have higher exposure than
canine. Considering the consistent position of
the commissure, it is also taken as a reference



point to establish the occlusal plane.***' There
were gender and age differences in the
individuals' tooth presentation in this study. The
exposure range of the maxillary central incisor in
females was +6 to -1 mm in Group | and Group
II, and +5 to-2 mm in Group lll. Tolerable dog
exposure ranges are 2 to 4 millimetres in
Groups | and Il and 3 to 3 millimetres in Group
Il (Graph 1ll). A study on men found that in
groups |, I, and lll, the central-incisor range was
between 6 and 2 millimetres; in groups |V, the
range was between 5 and 2 millimetres. All age
groups had canine exposure ranging from +2 to
-4 mm (Graph V). The central incisor exposure
range was found to be larger in males and
females in all groups when compared to canine
visibility in the same groups. As a result, the
quantity of maxillary central incisor exposed
when the lip is relaxed varies widely when
compared to the maxillary canine.

Various authors have evaluated the range of
exposure of the central incisor & the canine
concerning age & sex?'%%3 The central incisor
exposure ranges from 1.16 to 4.16mm in males
& 1.02 to 4.80mm in females. The canine
exposure ranges from -1.9 to +2.3mm in males
& -1.46 to +1.02mm in females while the lips
were at rest’®. These results matched those
from the current investigation, which showed a
smaller exposure range for dogs' canines than
for the central incisor.

Teeth exposure may be more predictable when
using smaller averages with a tighter range (3 to
4mm in the canine position) than larger
averages (6 to 8mm in the central incisor
position) with a broader range. According to this
research, between the ages of 30 and 59, the
canine tip position was typically anywhere
between +1 and -2 millimetres above the level of
the top lip in repose. Comparing canine position
to central incisor position, less variation was
seen with age and gender in the canine position
There was a greater similarity in canine position
relative to the upper lip in repose at 35 years of
age than at 55 years of age when the central
incisor position varied. As people become older,
the canine tip becomes more fixed in relation to
the upper lip's resting place, but the central
incisal edge of the maxilla becomes more
mobile. The maxillary incisors had an exposure
length of 1 to 2mm greater than the canines
when measured along a horizontal plane.
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Consequently, it is possible to establish the
vertical location of the maxillary central incisal
edge following determination of the canine tip
position. Contradictory findings were observed
in previous studies, stated that the maxillary
central incisor was an excellent reference than
the rest of the anterior teeth concerning the
amount of visibility” %. This was due to the
canines exhibited higher standard deviations
than the means compared to the central
incisors®®& suggested that the assessment of
the central incisor position was critical with the
upper lip to maintain aesthetics.

The current study found that the maxillary
central incisor had a wide range of exposure,
and that in actual practise, utilising the average
dimension as a guide may not be realistic. The
researchers in this study also observed a
narrow range in the association between the
exposure of the cusp tips of the maxillary
canines to the upper lip when they rested on the
jaw. Maximum canine size was at the extremes
of the range when compared to all the other
factors. A more accurate variable for evaluating
the vertical position of anterior maxillary teeth
was found in this patient group: canine
placement relative to the upper lip. Regardless
of age or gender, the distance from the upper lip
to the canine of the maxilla was always around
1-2mm. As a result, it was hypothesised that this
association may be utilised to predict anterior
tooth location in edentulous individuals.

CONCLUSIONS
There can only be a few inferences based on
the data available at this time:

1. The degree of exposure of the maxillary
central incisor with the lip in repose
varies far more than the maxillary
canine in all age groups.

2. During the ages of 30 to 59, the canine
tip rests closer to the upper lip than the
central incisal margin of the maxilla
during chewing.

The exposure range of the maxillary central
incisor was bigger than the exposure range of
the maxillary canine, indicating that the average
canine exposure dimension may be used
clinically to establish the central Incisal edge
placement when restoring edentulous patients.
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Fig.1 Measuring lip length with Vernier Caliper

Fig 2 Sticking the adhesive tape with millimeter markings on labial surface of the right central
incisor. The centimeter marking line correlated at the level of incisal edge of maxillary central
incisor & the tip of maxillary canine
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