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Abstract 

Aim of the study: The aim of the study was to evaluate the main dental and gingival parameters in order to 

quantify the differences between genders and between symmetrical elements on the two hemiarches.Materials 

and methods: The study was conducted on a sample of 52 patients (20 men and 32 women) without periodontal 

pathologies, dental abrasions, and with properly aligned maxillary teeth. Intraoral scans of the dental arches were 

performed using the Medit i700 scanner to obtain virtual 3D models. In the Medit Design application, 

measurements were taken of the distance between the zenith of the maxillary lateral incisor and the line connecting 

the zeniths of the maxillary central incisor and canine on the same hemi-arch, along with measurements of the 

width and height of the maxillary central incisor, calculating their proportions accordingly. 

Results: In 11.64% of cases, the zenith of the left lateral incisor was positioned apically relative to the line 

connecting the zenith of the left central incisor to that of the left canine, while in 88.36% of cases, it was positioned 

coronally to this line. On the right hemiarch, 17.31% of cases showed the lateral incisor’s zenith located apically 

to the line, whereas in 82.69% of cases, it was positioned coronally. Regarding the width-to-length ratio of the 

upper central incisors, no significant differences were observed between the values obtained for the left and right 

upper central incisors. 

Conclusions: No significant gender-based differences were demonstrated in the measured values from the zenith 

of the upper lateral incisor to the line connecting the zenith of the upper central incisor with that of the canine, nor 

were there significant differences between the two hemi-arches. Likewise, regarding the proportion of the upper 

central incisors, no significant differences were observed between genders, nor between the left and right upper 

central incisors. 
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INTRODUCTION 

The esthetic restoration of the upper front 

teeth has become one of the greatest 

challenges in the field. Achieving a balance 

between soft and hard tissues is the key to the 

success of an aesthetic treatment, so the 

combined approach between "White 

Esthetics" and "Pink Esthetics" is based on the 

fact that a harmonious smile consists of teeth, 

gums, and lips [1] [2]. 

Changes in contour and symmetry at the 

gingival level negatively influence the esthetic 

appearance of natural teeth as well as 

restorations. At the same time, an inadequate 

proportion between the width and length of the 

upper central incisors causes aesthetic damage. 

A precise understanding of the elements that 

are part of the dento-gingival complex is 
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essential for the clinician [3]. 

Although specific elements are considered 

clear, the attractiveness of a smile is still a 

subjective matter, with differences in 

perception appearing among specialists and 

non-specialists, between men and women, 

among people of different ages and also 

depend on race. What is considered an 

attractive smile for the Caucasian population 

does not match the aesthetic parameters for the 

Asian population. Therefore, it is imperative to 

optimize each treatment according to the needs 

and desires of the patient [4][5]. 

Regarding the soft tissue, studies have 

focused on evaluating the most important 

gingival parameters, mentioning the position 

of the gingival zenith, the position of the line 

connecting the zenith of the upper central 

incisor with that of the canine, and the angle 

formed by this line with the maxillary 

interincisal line, the height of the maxillary 

interdental papilla, as well as the differences 

that may arise between one quadrant and the 

opposite one, and possible differences 

between genders [6][7]. 

The same concerns have also been directed 

towards the study of the width, length, and 

proportion of the upper central incisors as an 

aesthetic tool for future restorations. Over 

time, studies have examined whether there are 

correlations between sex, age, measurement 

method, and race, as well as the variations that 

may arise [8]. 

The two main methods for calculating the 

dimensions of the upper central incisor were 

the direct method, using a caliper, and the 

indirect method, through measurement on 

photographs. Both methods had their 

limitations regarding the accuracy of the 

results, leading to discrepancies between the 

obtained results and the actual values of the 

teeth [9][10]. 

In parallel with the increase in aesthetic 

demands regarding restorations on the anterior 

teeth, there has also been a shift in the planning 

and execution of treatments more towards 

digital methods. Thus, at present, intraoral 

scanners have become a clinical reality, being 

used in almost all dental procedures, from 

initial diagnosis to prosthetic, orthodontic, or 

surgical treatment planning. The ability to 

continuously update the scanner software and 

perform complex 3D measurements and 

analyses has led to improved clinical outcomes 

[11]. 

The purpose of this study was to measure the 

corono-apical position of the zenith of the 

upper lateral incisor in relation to the line 

connecting the zenith of the upper central 

incisor and the canine at the same hemiarch 

level, in order to quantify its ideal position for 

future prosthetic restorations, surgical and 

periodontal interventions, or possible 

orthodontic treatments. Additionally, 

measurements of the width and length of the 

upper central incisors were taken to obtain 

their proportion, a value that will impact the 

future treatment plan from an aesthetic 

perspective. 

 

MATHERIALS AND METHODS 

The study was conducted on a sample of 52 

Romanian patients (20 male and 32 female) 

aged between 22 and 71 years. It was carried 

out in full accordance with the World Medical 

Association Declaration of Helsinki. The 

patients were informed about the purpose of 

the study and expressed their consent to 

participate. 

The inclusion criteria were correct 

alignment of the maxillary upper teeth; 

absence of prosthetic restorations and fillings 

in the maxillary anterior teeth; absence of any 

periodontal pathologies (gingival recessions, 

periodontal pockets, gingival inflammation); 

no signs of dental wear (attrition, abrasion, 

bruxism); no medical history with medication 

that could cause gingival inflammation. 

Patients were scanned intra-orally with the 
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Medit i700 scanner (Medit Corp, Seoul, 

Republic of Korea), and the three-dimensional 

models were obtained in the scanner software, 

Medit Link. In the extension intended for 

measurements, Medit Design, the specific 

measurements were carried out. 

To measure the position of the zenith of the 

upper lateral incisor in relation to the line 

connecting the zenith of the upper central 

incisor with the zenith of the canine at the 

same hemiarch level, the following protocol 

was described: the zeniths of the upper lateral 

incisor, then the canine, and then the upper 

central incisor were selected, after which the 

program's software would directly generate the 

value in millimeters of the distance between 

the zenith of the lower lateral incisor and the 

line connecting the zenith of the canine to the 

zenith of the upper central incisor, as it is 

present in Fig.1.

 
 

Figure 1: Measurements of the distance 

between the zenith of the lateral incisor and the 

line connecting the zenith of the upper central 

incisor to that of the canine;  

To measure the proportion of the upper 

central incisors, the width of the tooth was 

measured, considering it to be the mesio-distal 

distance of the crown measured from the level 

of the maximum convexity of the crown, then 

the length of the tooth was measured in the 

cervico-incisal direction from the level of the 

zenith to the level of the incisal edge of the 

tooth. The proportion of the upper central 

incisors was calculated using the formula: W/L 

x100, where W represents the width of the 

tooth, and L represents the length of the tooth. 

Fig. 2 illustrates the measurement process. 

 

 

Fig.2: Measurements for the width and 

length of the upper central incisors 

All the data was centralized in an Excel file, 

and statistical analysis and interpretation were 

performed. JASP v0.18.3, a freely available 

and open-source software endorsed by the 

University of Amsterdam, was utilized for data 

analysis. Continuous variables were presented 

using mean and standard deviation or median 

and interquartile range (IQR) values, while 

categorical variables were presented using 

frequencies and percentages. The distribution 

of continuous variables was assessed using the 

Shapiro-Wilk test. Kruskal-Wallis Test (in 

cases of more than two series of values) or 

Mann-Whitney U Test (for two series) are 

using for comparisions between independent 

series of values, Wilcoxon Signed Rank Test 

was made for comparisions between two 

paired series and Chi-square test was utilized 

to compare the nominal variables. Statistical 

significance was determined by a p-value 

below 0.05. 

 

RESULTS AND DISCUSSIONS 

Regarding the differences between genders 

concerning the position of the zenith of the 

upper lateral incisor in relation to the line 

connecting the zenith of the upper central 

incisor with the zenith of the canine, the 
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obtained values are no significantly lower in 

men, both for the left hemiarch (Mann-

Whitney test, p=0.910) and for the right 

hemiarch (Mann-Whitney test, p=0.337). The 

results are presented in Table 1. 

 

Table 1: Mann-Whitney test results for 

differences obtained based on genders 

Test Statisticsa 

  Left Right 

Mann-Whitney U 314.000 269.000 

Wilcoxon W 842.000 479.000 

Z -0.113 -0.959 

Asymp. Sig. 

(2-tailed) 

0.910 0.337 

 

The graphical representation of the 

differences between genders obtained from 

measurements taken at the level of the left 

hemiarcade and the right hemiarcade are 

shown in Fig. 3 and Fig. 4. 

 

 

 

 

 

 

Figure 3: Graphical representation for the 

left hemiarch based on genders    

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Graphical representation for the 

right hemiarch based on genders 

Regarding the differences in the two 

hemiarches measured from the level of the 

upper lateral incisor to the level of the line 

connecting the zenith of the upper central 

incisor with that of the canine, the measured 

values for the right hemiarch are 

insignificantly lower compared to the left 

hemiarch (Wilcoxon Signed Ranks test, 

p=0.407).The results are presented in Table 2. 

Table 2: Results obtained for the differences 

between the two hemiarches 

Ranks 

  N 

Mean 

Rank 

Sum of 

Ranks 

R
ig

h
t-

  
L

ef
t 

Negative 

Ranks 

31a 25.161 780.00

0 

Positive 

Ranks 

21b 28.476 598.00

0 

Ties 0c     

Total 52.000     

a. Right value <  Left value 

b. Right value >  Left 

value 

c. Right value = Left 

Value 

 

The graphical representation of the 

differences obtained between the 



Romanian Journal of Oral Rehabilitation 

Vol. 16, No.4 October-December 2024 

 

736 
DOI : 10.62610/RJOR.2024.4.16.71 

measurements taken at the level of the left 

hemiarcade compared to those obtained at the 

level of the right hemiarcade are displayed in 

Fig. 4 and Fig. 5. 

 

 

Figure 4: The values obtained at the level of 

the right hemiarch are insignificantly lower. 

 

Figure 5: The graph of the obtained 

difference 

In 11.64% of cases, the zenith of the left 

lateral incisor was located apically to the line 

connecting the zenith of the left upper central 

incisor with that of the left canine, and in 

88.46%, it was located coronally to the line. 

For the right hemiarch, 17.31% of cases 

showed the position of the lateral incisor 

apically the line, while 82.69% were 

coronally. The results are highlighted in Table 

3 and Table 4. 

 

Table 3: The proportion of the distribution of 

the position of the zenith of the left upper lateral 

incisor in relation to the line connecting the 

zenith of the left upper central incisor with that 

of the left canine, by gender 

 

 

Crosstab 

 

Left 

Tot

al 

Apicall

y Coronally 

se
x

 

M Count 2 18 2

0 

% 

within 

sex 

10.00% 90.00% 100

% 

F Count 4 28 3

2 

% 

within 

sex 

12.50% 87.50% 100

% 

Tota

l 

Count 6 46 5

2 

% 

within 

sex 

11.54% 88.46% 100

% 

 

Table 4: The proportion of the distribution 

of the position of the zenith of the right upper 

lateral incisor in relation to the line connecting 

the zenith of the right upper central incisor 

with that of the right canine, by gender. 

 

Crosstab 

 

 Right 

Tot

al 

Apically 

Coronally 

se
x

 

M Count 1 19 20 

% within 

sex 

5.00% 95.00% 100

% 

F Count 8 24 32 

% within 

sex 

5.00% 75.00% 100

% 

Total Count 9 43 52 

% within 

sex 

17.31% 82.69% 100

% 
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Considering the values for the position of 

the zenith of the lateral incisor coronally to the 

line connecting the zenith of the upper central 

incisor with that of the canine as negative, and 

those located apically as positive, for the left 

hemiarch a percentage of 55.769% less than or 

equal to -1, 30.769% are in the interval (-1,0), 

1.923% greater than or equal to 1, and 

11.538% are in the interval [0,1). The results 

are displayed in Table 5. 

Table 5: Percentage distribution by gender 

over intervals of the position of the zenith of the 

left lateral incisor in relation to the line 

connecting the zenith of the left central incisor 

with the zenith of the left canine. 

Contingency Tables 

  Left   

s

e

x 

  
(-1, 0) 

mm 

<=-

1 

mm 

>=1 

mm 

[0, 

1) 

mm 

Tota

l 

F 

C
o
u
n
t 8
  1
9
 

1
 

4
 

3
2

 

%
 

w
it

h
in

 

ro
w

 

2
5
.0

0
0
 %

 

5
9

.3
7

5
 %

 

3
.1

2
5

 %
 

1
2

.5
0

0
 %

 

1
0

0
.0

0
0

 %
 

M 

C
o
u
n
t 

8 10 0 2 20 

%
 

w
it

h
in

 

ro
w

 

4
0
.0

0
0
 %

 

5
0
.0

0
0
 %

 

0
.0

0
0
 %

 

1
0
.0

0
0
 %

 

1
0
0
.0

0
0
 %

 

T

o
ta

l 
C

o
u
n
t 

16 29 1 6 52 

%
 

w
it

h
in

 

ro
w

 

3
0

.7
6

9
 %

 

5
5

.7
6

9
 %

 

1
.9

2
3

 %
 

1
1

.5
3

8
 %

 

1
0

0
.0

0
0

 %
 

  

 

 

For the right hemiarch, values <=-1 were 

obtained at a rate of 50%, 32.692% were in the 

range (-1,0); 11.538% between [0,1) and 

5.769% >=1. The results are displayed in 

Table 6. 

Table 6: Percentage distribution by gender 

over intervals of the position of the zenith of the 

right lateral incisor in relation to the line 

connecting the zenith of the right central incisor 

with the zenith of the right canine. 

Contingency Tables 

  Right   

sex   
(-1, 

0) 

mm 

<=-1 

mm 

>=1 

mm 

[0, 1) 

mm 
Total 

F
 

C
o
u
n
t 

1
0
 

1
4
 3
 

5
 

3
2
 

%
 

w
it

h
in

 

ro
w

 

3
1

.2
5

0
 %

 

4
3

.7
5

0
 %

 

9
.3

7
5

 %
 

1
5

.6
2

5
 %

 

1
0

0
.0

0
0

 %
 

M
 

C
o
u
n
t 

7
 

1
2
 

0
 

1
 

2
0
 

%
 

w
it

h
in

 

ro
w

 

3
5
.0

0
0
 %

 

6
0
.0

0
0
 %

 

0
.0

0
0
 %

 

5
.0

0
0
 %

 

1
0
0
.0

0
0
 %

 

T
o
ta

l 

C
o
u
n
t 

1
7

 

2
6

 

3
 

6
 

5
2
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%
 

w
it

h
in

 

ro
w

 

3
2

.6
9

2
 %

 

5
0

.0
0

0
 %

 

5
.7

6
9

 %
 

1
1

.5
3

8
 %

 

1
0

0
.0

0
0

 %
 

  

 

Regarding the differences between genders 

in terms of the proportion of upper central 

incisors, for the upper right incisor, the 

obtained values were insignificantly lower in 

the male sex (Mann-Whitney test, p=0.094), as 

well as for the upper left central incisor (Mann-

Whitney test, p=0.068). The results are 

presented in Table 7. 

 

 

 

Table 7: Mann-Whitney test results for 

differences in the proportion of maxillary central 

incisors by gender 

 

 

Test Statisticsa 

  1.1 2.1 

Mann-Whitney U 231.000 223.000 

Wilcoxon W 441.000 433.000 

Z -1.674 -1.824 

Asymp. Sig. 

 (2-tailed) 

0.094 0.068 

 

 

Regarding the differences between the 

proportion of the left upper central incisor and 

the right upper central incisor, the values 

obtained for the left upper central incisor are 

insignificantly lower (Wilcoxon Signed Ranks 

test, p=0.642). The result is presented in Table 

8. 

 

Table 8:Wilcoxon Signed Ranks test for 

differences between proportion of left and right 

maxillary central incisors 

 

 

 

Test Statisticsa  

   2.1 - 1.1 

Z -.464b 

Asymp. Sig. 

(2-tailed) 

0.642 

 

 

The graphical representations of the 

difference obtained between the proportion of 

the left upper central incisor and the proportion 

of the right upper central incisor are displayed 

in Fig. 6 and Fig. 7. 

 

 

Figure 6: The values obtained for the upper 

left central incisor are insignificantly lowe 

 

Figure 7: The graph of the obtained 

difference. 

 

DISCUSSIONS 

The specialized literature hosts a wide 

range of studies conducted to a greater or 
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lesser extent digitally, encompassing 

measurements of gingival and aesthetic 

parameters across different populations and 

age groups.[12] 

The present study demonstrated that there 

is no influence of gender regarding the 

position of the zenith of the upper lateral 

incisor in relation to the line connecting the 

zenith of the upper central incisor with that of 

the canine, a result that aligns with that 

obtained by Charruel et al and Ke et al. 

[13][14]. 

In this study, it was demonstrated that in the 

majority of cases (88.46% for the zenith of the 

left lateral incisor and 82.69% for the zenith of 

the right lateral incisor), it is located coronally 

to the line connecting the zenith of the upper 

central incisor to that of the canine. At the 

same time, the most frequent value of the 

position is coronaly to the line, with more than 

1 mm, a result that aligns with that obtained by 

Ke et al. However, in the specialized literature, 

there are studies whose results place the most 

frequent value between 0 and 1 mm coronally 

to the line. [15][16][17] 

Furthermore, regarding the ratio between 

the width and length of the upper central 

incisor, the result of this study demonstrated 

that there is no significant difference between 

the females and males, a result confirmed by 

other studies as well. However, there have 

been studies whose results have shown that 

there are significant differences regarding the 

proportion of upper central incisors between 

sexes. [18][19][20] 

These differences may arise either because 

the samples on which these last articles were 

produced are smaller than those on which the 

first articles were produced, in which case the 

final results could have been inconclusive, or 

because these measurements were different 

throughout the studies, which could also have 

led to inconclusive results.[21][22] 

Comparing the proportion obtained at the 

level of the left upper central incisor with that 

of the right, the result of the present study 

shows that there is no significant difference 

between the obtained values. These results are 

in agreement with the results obtained in the 

studies conducted by Mavroskoufis et al. and 

Gillen et al.[20][23] 

This article proposed a completely digital 

approach to measuring some of the most 

important dental and gingival parameters 

responsible for the aesthetic success of future 

interventions and restorations. The accuracy of 

intraoral scans and the refinement of digital 

software allow for predictable results with 

high precision. The limitations of this study lie 

in the fact that the sample on which the 

measurements were taken is not very large. To 

obtain results that are as close as possible to 

clinical reality and that encompass a wide 

range of patients, it is necessary to continue the 

research by increasing the number of 

participants. 

 

CONCLUSIONS 

1. The position of the zenith of the upper 

lateral incisor is, in most cases, coronally to the 

line that connects the zenith of the upper 

central incisor with that of the canine, which 

means it is ideally positioned from an aesthetic 

perspective. 

2. The position of the zenith of the upper 

lateral incisor in relation to the line connecting 

the zenith of the central incisor with that of the 

canine is not correlated with the gender of the 

patients, as there are no significant differences 

between males and females. 

3. There are no significant differences 

between the position of the zenith of the left 

lateral incisor compared to the right one in 

relation to the line that connects the zenith of 

the upper central incisor with that of the 

canine. 

4. There are no significant differences in 

the proportion of the upper central incisor 

between genders. 
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5. There are no significant differences 

between the proportion of the left upper central 

incisor and the right upper central incisor. 
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