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ABSTRACT

Aims: To assess the gingival zenith position and its distance from vertical bisecting midline in the
maxillary right and left central incisors in Marathwada region.

Materials and methods: 60 participants were selected (34 male and 26 female), considering
inclusion and exclusion criteria. 120 teeth were evaluated on diagnostic cast, gingival zenith
position (GZP) and vertical bisecting midline (VBM) marked on each tooth. By using magnification
loupes and digital vernier calipers, the distance between GZP and VBM was measured three times
and average value was recorded. The GZP was recorded as mesial, distal or coinciding with
VBM.
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Results: Majority of right and left maxillary central incisors shows distal placement of GZP to the
VBM and its mean distance from VBM was 0.87 mm. After statistical analysis, it was found that the
P value for right and left central incisors was greater than 0.01, which was not statistically

significant.

Conclusion: GZP is positioned 0.87mm form VBM and it is important in designing macroesthetics

and microesthetics of teeth.

Clinical Significance: These parameters are important during treatment planning of restoration in
maxillary central incisors. Deviation from these parameter lead to unappealing and anaesthetic

appearance.
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1. INTRODUCTION

Peace begins with the smile. Beautiful smile
gives pleasure to the mind. It attracts positivity.
Beautiful smile is created by considering some
specific proportion of face, gingiva and teeth
height, width and its symmetry. In that case,
dentists are the ones who create a beautiful
smile and make a person beautiful and happy [1].
Face is very important for every person and is
considered as his social identity. And currently
everyone gives prime importance to make it
beautiful by adding beautiful smile.

“An esthetic smile is depends on white and pink
esthetics .Teeth are considered under white and
gingiva is under pink esthetics” [1]. “Gingival
tissues surrounding the teeth play an important
role in exhibiting a beautiful smile. And it should
be considered in orthodontic, periodontal,
restorative, and implant treatment planning” [2].
The gingival health is considered as an important
factor during treatment planning [2,3].

“Healthy gingiva is characterized by a knife-
edged gingival margin, which is firmly attached to
the tooth surface; cone shaped or pointed
interdental papilla and presence of stippling on
the gingiva" [4]. Disruption of healthy gingival
structure due to any reason leads to unpleasing
smile [4]. Thus, every clinician should know the
factors contributing the beautiful smile.

“Gingival zenith position (GZP) is one of the
factor considered during esthetic procedure.
Gingival zenith (GZ) is the most apical aspect of
free gingival margin” [2]. “The gingival zenith
position is located from vertical bisecting midline
(VBM) drawn through each maxillary anterior
tooth. Gingival zenith position (GZP) is
considered during orthodontic corrections,
implant procedures, restorative procedures, and
periodontal procedures. For diastema closure,
consideration of gingival zenith position is very
important to change the mesial-distal dimension

of tooth” [5]. GZP also help in correction of tooth
angulations [6].

Aim of the present study was to assess the
gingival zenith position and its distance from
vertical bisecting midline in the maxillary right
and left central incisors in Marathwada region.

Fig. 1. Gingival zenith position and its
distance from vertical bisecting midline

2. MATERIALS AND METHODS

This study was conducted in a private dental
clinic in Aurangabad district. In this cross-
sectional study, 60 healthy participants (34 males
and 26 females) were randomly selected by
simple randomization technique of the age group
18 — 25 years and informed consent was
obtained from every participants. The inclusion
criteria for this study was the participants who
are willing to participates, periodontally healthy
subjects were included. The exclusion criteria
were restored maxillary anterior teeth, anterior
crowding and spacing, history of orthodontic
correction, incisal attrision, periodontal diseases
like gingival recession, loss of interdental papilla,
gingival overgrowth. The armamenterium used,
alginate  impression material and metal
impression stock trays, magnification loupes,
digital vernier calipers.

Alginate impression of maxillary arch were made
and poured with stone and a diagnostic cast was
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obtained. On each cast vertically bisecting
midline [VBM] and gingival zenith point [GZP]
was marked. The vertical bisecting midline [VBM]
was marked by measuring tooth width at two
reference points that is proximal incisal contact
area position and the apical contact area
position. The centre points were marked by
dividing calculated mesiodistal width by half.
These center points were joined by line
extending from incisal aspect to gingival aspect
of clinical crown. The highest point on the free
gingival margin that is Gingival Zenith was
marked and line extending through it was drawn.
The gingival zenith position was evaluated and
its medio-lateral distance from vertical bisecting
midline was calculated for right and left central
incisiors. The measurments were recorded using
digital vernier caliper. The measurments were
recorded three times for each tooth and average
value was recorded. All the data obtained was
tabulated and statistical analysis was done.

3. RESULTS

In the present study 60 subjects were randomly
selected from patients comining to private dental
clinic in aurangabad. Out of them 34 were male
and 26 were female between the age group of 18
— 25. Total 120 maxillary central incisiors were
evaluated on the diagnostic cast.

Table 1 shows the position of GZP as mesial,
distal or coinciding to VBM of total participants.
The analysis by using vernier caliper and
magnification loupe showed out of total 76.6% of
right maxillary central incisors displayed GZP
distal to the VBM, 20% displayed GZP mesial to
VBM and 3.3% coinciding with VBM. Similarly,
73.3% of left maxillary central incisiors displayed
GZP distal to VBM, 23.3% mesial to VBM and
3.3% coinciding with VBM. So overall in the
present study it was noticed that the cenral

incisors predominantly showed the distal

placement of GZP to the VBM.

Tables 2 and 3 showed in case of male (34
males) 76.4% of right maxillary central incisors
displayed GZP distal to VBM , 20.5% mesial to
VBM and 2.9% coinciding with VBM. similarly in
left maxillary central incisors 73.5 % displayed
GZP distal to VBM, 23.5% mesial to VBM and
2.9% coinciding with VBM. And in case of female
(26 females) for right maxillary central incisors
80.7% displayed GZP distal to VBM, 19.2%
mesial to VBM and 3.8% coinciding with VBM.
For left maxillary central incisors 73.07% GZP
distal to VBM , 23.07% mesial to VBM and 3.8 %
was coinciding with VBM. By comparing it was
noticed that in both gender the GZP
predominantly present distal to VBM.

Table 4 showes the distance of GZP from VBM
of clinical crown in maxillary cental incisors. The
mean distance of GZP from VBM if right and
maxillary central incisors were 0.90 mm with
standard deviation of 0.17 mm and for left
maxillary central incisors were 0.84 mm with
standard deviation of 0.17 mm.

The in case of male the mean distance of GZP
from VBM of right maxillary central incisors is
0.93 mm with standard deviation of 0.17 mm and
for left maxillary central incisors it is 0.83 mm
with standard deviation of 0.17mm. And in case
of female for right maxillary central incisors mean
distance is 0.89 mm with standard deviation of
0.19 mm , for left maxillary central incisors it is
0.82 with standard deviation of 0.17 mm.

After the Statistical analysis, it was found that the
P value for right and left central incisors was
greater than 0.01, which was not statistically
significant.

Table 1. The gingival zenith position in relation to the vertical bisecting midline in total

subjects
Tooth n(Total) Mesial Distal Coinciding
n % n % n %
Right maxillary central incisor 60 12 20 46 76.6 2 3.3
Left maxillary central incisor 60 14 23.3 44 73.3 2 3.3

Table 2. The gingival zenith position in realtion to the vertical bisecting midline in male

Tooth n(Total male) Mesial Distal Coinciding
% n % n %

Right maxillary central incisor 34 20.5 26 76.4 1 2.9

Left maxillary central incisor 34 23.5 25 73.5 1 2.9
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Table 3. The gingival zenith position in relation to the vertical bisecting midline in female

Tooth n (Total female) Mesial Distal Coinciding
n % n % n %

Right maxillary central incisor 26 5 19.2 20 80.7 1 3.8

Left maxillary central incisor 26 6 23.07 19 73.07 1 3.8

Table 4. The distance (mm) of the gingival zenith position from the vertical bisecting midline in
total subjects

Tooth n(Total) Mean distance Standard Minimum Maximum
(mm) deviation (mm) (mm) (mm)

Right maxillary central 60 0.90 mm 0.17 mm 0 mm 1.08 mm

incisor

Left maxillary central 60 0.84 mm 0.17 mm 0mm 1 mm

incisor

4. DISCUSSION Goodlin R [12] study, in that also they observed

the distal third placement of GZP for central
Healthy gingiva is primary factor among the incisors. In the study of Patil et al. [13], the GZP
factors considered during esthetic treatment is not universally displaced towards the
planning. And it is important to consider its distal aspect. Opposite of that Magne and Belser
morphology and contour [3,7]. Gingival zenith U [3] reported universal distal deviation of
position is an important factor in gingival GZP.
morphology; [8], which lead to unpleasing smile
and unhappy patient if not taken into In this study, the average distance of GZP from
consideration, while esthetic treatment planning. VBM is 0.87 mm. This was similar to the results
Gingival zenith position consideration is of study of Rufenachat CR. [14,15], Zagar M et
important in diastema closure, to determine the al. [16] Similar observation was also reported by
angulations of tooth and other esthetic shahetal. [17]in Indian population.
procedures [6,7].

By comparing the GZP in male and female ,there
Gzp is also important in micro and is no significant differeance found in right and left
macroesthetics [9]. Microesthetic determine the = maxillary cental incisors. Similar observation
relationship of teeth to each other.lt include found in the study of Humagain M et al. [2] In the
golden proportion of teeth, contact points, study of Abhay P et al. [18], they conclude distal
embrasures, black triangles, interdental papilla deviation of GZP in central incisors more
and gingival margins [10]. Macroesthetic include  pronounced in female than in male.
the assesment of the face in three planes of
space [9]. Other component of macroesthetic —lip GZP is important in treatment planning and
projection and fullness, chin and nasal rehabilitation of esthetic zone [4]. It determime
projection [11]. Distorted and assymmetric facial the axial inclination of the tooth so it play
features contribute to facial esthetic problems important role while changing the mesial distal
[9]. diamension of the tooth, diastema closure[7]. In

the procedure of periodontal, orthodontic,
In the present study, 120 teeth were evaluated restorative and implant GZP is important
for deviation of GZP in maxillary central incisors.  [2,18].
Mesial, distal deviation of GZP was seen. In
addition, it is noticed that GZP and VBM was Limitation of the study was all anterior tooth
coinciding. However, the majority of the teeth should be taken into consideration and more
show distal deviation of GZP to the VBM. This  subjects should be taken.
observation was similar to the result of
Appukuttan et al. [4] study, which was conducted 5. CONCLUSION
to access the GZP deviation from the VBM.
Similar result obtained in the study of Aspalli S et In the present study it was found that the distal
al. [7], this result also comparable with the deviation of GZP from VBM was predominant in

10
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maxillary central incisors. Mesial deviation was
also found.Some incisors shows GZP was
coinciding with VBM. It was also observed that
the average distance of GZP from VBM was 0.87
mm. And there was no significant differeance
found in male and female regarding GZP
and its distance VBM. We also highlights the
importance of GZP in macroesthetics and
micoesthetics.
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