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Abstract

Background: Maxillary anterior tooth proportion has special value in dental aesthetics. Restorative dentistry often
involves correcting tooth size discrepancies. Therefore, dental biometrics should play an important role in the planning
of an aesthetic restoration.

Objectives: To assess and compare clinical crown dimensions and classify crown shape and gingival shape of the
maxillary incisors in order to collect anatomical data on the anterior teeth of young population visiting the tertiary centre.
Methods: This descriptive cross-sectional study conducted in department of Prosthodontics in November 2021 after
getting ethical approval among dental students and patients attending the hospital, with permanent healthy dentitions.
Impression of maxillary and mandibular arches were made with alginate and poured in dental stone. Measurement of
maxillary central incisors was done for length and thickness with the digital vernier calliper. Convenience sampling was
done. Data were recorded and analysis done with SPSS v.20.

Results: The mean value of crown length, crown thickness, mesiodistal width of left central incisor was greater compared
to the right side (Left vs Right: 9.01 + 1.14 mmvs 9 + 1.14 mm, 7.04 + 0.67 mm vs 6.96 + 0.61 mm, 8.25 + 0.59 mm vs 8.20
+0.51 mm).

Conclusion: Crown length and crown width of maxillary left central incisor were greater compared to maxillary right
central incisor. Shape of maxillary incisors determines the shape of the gingiva. The average values of length and widths
of the central incisors derived from this study can be a valuable template for prosthodontic and aesthetic planning.
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These characteristics are different according to race,
even among individuals of same race.” Purpose of this
investigation was to analyse clinical crown dimensions
and classify crown shape and gingival type, to collect
anatomical data on anterior teeth of population visiting
tertiary hospital which may open scope for future study
in large scale to generalise the Nepali population.

METHODOLOGY

A descriptive cross-sectional study was conducted
in department of Prosthodontics, in dental students
and patients attending the hospital, with permanent
healthy dentitions. The study was carried out during 1
November to 30" November, 2021 after getting ethical
approval from the Institutional review committee of
Kantipur Dental College and Hospital (Ref. 24/021). The
inclusion criteria were complete permanent dentition.
Patient with deformities of jaw and teeth, missing
anteriors, attrition, severe malocclusion, history of
previous or current orthodontics treatment, history of
previous coronoplasty were excluded. Convenience
sampling was done. Sample size was calculated as, n

= 7?SD?/e?=(2.58)* x (0.6)%/ (0.25)* = 38.34; where, n =
Sample size; SD = Standard deviation = 0.6"; e= Margin
of error = (25%); Z=2.58 at 99% Cl.

The total sample size calculated was 38.34 however a
sample of 43 patients were taken due to availability of
study cases and better yield of result. All the selected
participants were informed about the procedure to be
performed and verbal consent was obtained.

Impression of maxillary arches was made with alginate
(Dentsply) (Figure 1). Casts were poured in dental stone
and a single investigator performed all measurements.
The traditional vernier method was used with digital
APCO aluminium vernier calliper that is precise to 0.01
mm. The measured values of tooth dimensions were
Mesiodistal width of the clinical crown (MDW): The
widest mesiodistal width between the inter proximal
contacts on the labial surface of the tooth. Clinical crown
length (CL): The longest apicocoronal distance (parallel
to the long axis) of the tooth, from the incisal edge to
the gingival zenith. Interdental papilla height (PH): The
distance parallel to the long axis of the tooth from the
highest point of the interdental papilla to the line that
connects the gingival zenith of two adjacent teeth on
the distal segment of each tooth. Crown thickness:
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After evenly dividing the crown length into three parts,
the buccopalatal thickness of the border between the
middle one-third and the incisal one-third of the crown
length (Figure 2).8 All the measurements were recorded
and statistical analysis were done in SPSS version 20.
Mean and standard deviation of all the measurement
were calculated. Student t test were applied to compare
the mean of the measurement of either side. p-value of
<0.05 is considered significant.

RESULTS

Measurements were done among 43 individuals. Mean
clinical crown length (CL), crown thickness, mesiodistal
width of the clinical crown (MDW), and papillary height
(PH) of maxillary central incisors (MCI) were measured
(Table 1). The mean value of the clinical crown length
(CL) of MCl was 9.1 = 1.14 mm on left and 9 + 1.14 mm
on right side. The average value of the crown thickness
of MCl was 7.04 £ 0.67 mm on left and 6.96 = 0.61 mm
on right side. The average value of the mesiodistal width
of the clinical crown (MDW) was 8.25 £ 0.59 mm on left
and 8.20 £ 0.51 mm on right side. The average value of
the interproximal papillary height was 3.53 + 0.91 mm in
between the right maxillary incisors, and 3.46 + 0.88 mm
on left side.

Upon dividing the incisors into three groups, the authors
found that the ovoid type made up the largest proportion
(24, 55.8%) of the central incisors followed by square type
(13, 30.2%) and tapered type 6 (14%) (Figure 3). Gingival
shape was classified according to tooth shape; thus, the
distribution of gingival shape appeared the same as the
distribution of tooth shape (Figure 4).°

Moreover, tapered teeth correlated with scallop shaped
gingiva, while square teeth correlated with flat shaped
gingiva, and oval teeth correlated with moderate shape.

Table 1: Mean values and standard deviations (SD)
of crown length, thickness, mesiodistal
width and papillary height (N=43)

Measurement (in mm) Left Right
Crown length 9.1+£1.14 9+14
Crown thickness 7.04 £0.67 6.96 +0.61
Mesiodistal width 8.25+0.59 8.20+0.51
Papillary height 3.53£0.91 3.46 +£0.88
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Figure 2: Tooth dimension

Abbreviation: MDW: Mesiodistal width of the clinical crown;
CL: Clinical crown length; PH: Inter dental papilla height; CW:
Crown width.
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Scalloped

Figure 4: Shape of gingiva

DISCUSSION

Aesthetics of a person is a combination of qualities such
as shape, proportion, colour of human face form or in
other objects that delights the sight. For the aesthetics of
smile, understanding of intraoral structures such as shape
of teeth, gingiva, lips as well as surrounding oral mucosa
is necessary. Artificial denture aesthetic is generally
considered to be naturalness in the appearance of the
orofacial regions, in the function of the mandible and lips
and the using aesthetically appropriate tooth forms and
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Figure 3: Shape of tooth

alignments with composition and colours.? The relative
dimensions of teeth seem to be the most objective
dental criteria within the aesthetic requirement with the
measurement of the anterior teeth and shape of gingiva.

To study tooth measurements, plaster model,
radiographs, or three-dimensional measurements made
with a computer are generally used.” This study used the
plaster model method because the required data were
limited to the clinical crown. The length was measured
from the gingival margin to the incisal edge or where
gingival recession was present then the cementoenamel
junction to the incisal edge was considered. Tooth
size ratios represent a valid diagnostic tool that allows
prediction of treatment outcomes. This suggests that
they could be helpful in the anterior tooth ratio and
should therefore be examined clinically at the beginning
of treatment to detect any major size and shape
variation.®

In most cases it is assumed that the matching teeth on
both sides have similar or even identical mesiodistal
and gingivoincisal diameters.”" Algahtani and colleague
compared the length and width of the corresponding
right and left side teeth showed some minor variations.
The maximum differences found were up to 0.06 of
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a millimetre and were statistically nonsignificant.’? In
contrast to the study done by Vadavadagi and colleague,
who evaluated the variation is size and form between left
and right maxillary central incisor teeth and reported that
crown width of maxillary central incisor was greater on
theright side as compared to that of the left."" Statistically
significant differences were observed on comparing
the mean height and width values of the left and right
central incisors (p-value <0.05). In a measurement done
by Song among 50 Korean population, the average
length of the maxillary central incisors was 9.89 mm and
the mesiodistal width was 8.54 mm which is comparable
to current study population.?

Regarding the maxillary anterior gingiva, Melo and
colleague have reported that the morphological
characteristics of periodontal tissue and clinical crown
shape are related to each other and that the ratio of
cervical width to crown length (CW/CL) in anterior
teeth can be used to distinguish between periodontal
biotypes.13 Referring to these studies, the authors
categorised gingival type according to tooth shape
and divided teeth according to the CW/CL ratio. The
result of correlation analysis between average tooth
shape and papillary height signifies that a smaller CW/
CL ratio is correlated with a greater papillary height.'*'®
In other words, tapered teeth are correlated with scallop
shaped gingiva, while square teeth are correlated with
flat shaped gingiva. In a measurement done by Song
and colleague, ovoid type was the most common tooth
shape (48%), followed by square type (29%) and tapered
type (23%) in the central incisors.® Tooth shape and
gingival type were correlated with each other. Similarly,
in current study, shape of teeth was ovoid (24, 55.8%),
square (13, 30.2%), and tapered (6, 14%). The width and
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thickness of keratinised gingiva in relation to tooth shape
is also a necessary avenue for future study.

The different studies published to date are characterised
by a lack of homogeneity in the analytical methods
used.””"® Some authors perform measurements on
anatomical crowns of extracted teeth while others
obtain digital photographs to measure the clinical
crown using virtual callipers-7'12 Plaster casts have also
been used.” These methodological differences make
it difficult to compare the different published studies.
Variability is moreover also observed in the methods
used to determine the proportions. Some studies use the
Levin grid, while others base their calculations on digital
photographs.m'16 It therefore would be of great interest
to define a standardised protocol allowing the systematic
conduction of studies, with adequate comparisons of the
results obtained.

CONCLUSION

Crown length and crown width of maxillary left central
incisor were greater compared to maxillary right central
incisor. The average values of length and widths of the
central incisors derived from this study can be a valuable
template for prosthodontic and aesthetic planning.
Larger sample size with gender division, diverse ethnic
groups will be needed to portrait this study as an average
in the Nepali population.
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