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Introdouction: 
The aim of this study was to compare the 
ratios of the mesiodistal width of the upper 
and lower central incisors between natural 
teeth and those produced artificially by Ideal 
Makoo, Ivoclar, and Vitapan, in Iran.
Materials and methods: 
The mesiodistal width of the upper and low-
er central incisors was measured in 120 stu-
dents, using calipers placed at the height of 
contour of the teeth. The widths of the up-
per and lower central incisors, and their ra-
tios, in the artificial teeth were determined 
using the tooth catalogs of Ideal Makoo, Vi-
tapan, and Ivoclar products. 
Results: 
The average mesiodistal width of the upper 
and lower central incisors, in the natural 
dentition, was 8.54 ± 0.76 (mean ± standard 
deviation (SD)), and 5.29 ± 0.57 (mean ± SD), 
respectively, while the ratio of the widths of 
the upper central incisors to the lower cen-
tral incisors was 1.63 ± 0.21 (mean ± SD).
Conclusion: 
Considering the similarities in the widths of 
the upper and lower central incisors, their 
ratios, and the esthetics, between the natu-
ral dentition and the commercially available 
artificial teeth, dentists in northern Iran are 
advised to use the A36 A7, A66 A7, A26 A7, 
A14 A7, and A56 A7 sets from Ivoclar prod-
ucts as well as the Z85 L13, Z84 L9, and Z74 
L9 sets from Vitapan products for males. Fur-
thermore, sets Z61 L3 and Z51 L3 from Vita-
pan products are recommended for females, 
whereas the sets A54 I5 from Ideal Makoo 
products and A24B A5, A12 A5, A13 A5, and 
A54 A5 from Ivoclar products are recom-
mended for general use in dentures.
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Mesiodistal width of upper and lower central

Esthetics is one of the major concerns for pa-
tients requiring prosthetic dental treatment.(1) 
As anterior teeth play a major role in enhancing 
facial appearance,(2) the selection of maxillary 
anterior teeth is one of the primary concerns in 
denture esthetics.(3, 4)

The maxillary central incisor occupies a strate-
gic anatomical position in the front and center 
of the upper jaw.(5) Accurate positioning as well 
as measurements of the anterior teeth guaran-
tees the achievement of ideal esthetics and oral  
rehabilitation.(6, 7) The unnatural appearance of a  
denture may be attributed to the incorrect  
selection of maxillary anterior teeth; the artifi-
cial teeth selected are often smaller than the nat-
ural teeth being replaced.(8-10) Furthermore, it is 
harder to estimate the width of the crown when 
compared with the length of the artificial anterior 
tooth.(11, 12) 
The selection of appropriately sized artificial 
teeth for dentures may prove to be a challenging 
task, particularly when there are no pre-extrac-
tion records, such as photography or dental casts, 
available.(13) However, in such cases, several an-
atomical landmarks have been used as guides.(14)

A relationship between the widths of the six 
maxillary anterior teeth and the width of a single 
maxillary central incisor has been demonstrated 
by Gomes et al..(15) Sinavarat et al. also reported 
a relationship between the anterior teeth and fa-
cial anatomical landmarks.(16) 
However, in a study conducted in North Amer-
ica, no significant relationships were observed 
between intercommissural, interalar or interpu-
pillary widths.(17) 
The lack of positive correlations between inter-
commissural widths has also been reported in 
other studies.(6,18) Mesiodistal widths (MDW) 
of upper central incisors have been examined 
by several authors.(19, 20, 21) In addition, their  
association with gender,(12, 22, 23) and racial differ-
ences (22-24) have also been widely investigated by 
researchers. The position of the canine, based on 
facial anatomical structures, has been associated 
with the race of an individual.(16)

The present study was conducted to compare the 
ratio of the mesiodistal widths of upper and low-
er central incisors in the natural dentition with 
those produced commercially by Ideal Makoo, 

Ivoclar, and Vitapan, in northern Iran. Owing to 
the wide range of sets available from these three 
companies in Iran, the present study may help 
dentists in choosing the appropriate sets for their 
patients, particularly with regards to esthetics.

 Materials and Methods

In this descriptive-analytical study, 120 na-
tive students (60 males, 60 females; from 
Mazandaran, Golestan, and Gilan districts; ac-
ademic year of 2013–2014) were randomly se-
lected from Babol University of Medical Scienc-
es, Babol, Iran. In addition, contemporary brands 
of artificial teeth produced by Ideal Makoo, Vita-
pan and Ivoclar were also investigated. The cri-
teria for selecting the subjects in the study were 
as follows: native of northern Iran; age 20–30 
years; presence of all upper and lower anterior 
teeth; absence of dental anomalies; completion 
of orthodontic treatment (if any); Class I canine 
relation; no broken, decayed (class III or IV), or 
artificially restored (including crown) teeth in 
the maxillary and mandibular anterior region; no 
diastema or crowding; no abnormally sized teeth 
(such as Bolton’s tooth-size discrepancies); and 
no parafunctional habits. The reason for choos-
ing this age group was because by this time the 
face is fully developed, and the processes of age-
ing such as (abrasion), have not begunyet.
The MDW of the natural upper and lower cen-
tral incisors were measured through a direct 
(intraoral) approach, with a pair of flexible, 
pointed-jaw digital calipers (kunstsoff-Digi-
tal-Scheibere584–51, Germany (. At least three 
measurements were taken, and average values 
were calculated. The widest MDW at the height 
of contour of the tooth was measured by placing 
the pointed tips of the calipers in the contact ar-
eas between adjacent teeth such that the calipers 
were perpendicular to the vestibule, and horizon-
tal to the axis of the tooth. The distance between 
the two tips of the caliper was recorded by a spe-
cialist, with a precision of 0.01 mm.
Subsequently, the widths of upper and lower 
central incisors in the artificial teeth sets were 
determined using the catalogs obtained from 
Ideal Makoo, Vitapan and Ivoclar. The ratios of 
the MDW were calculated based on the manu-
facturer’s recommendation regarding the most 
accurate pairing of the upper incisors with the 
lower incisors, and the data was entered into the 
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software SPSS 18 for analysis. The widths, and 
the ratios resulting from measurements of the 
upper and lower central incisors, in the natural 
dentition and the artificial teeth, were compared 
with each other. To calculate the mean and stand-
ard deviation, all of the criteria were determined 
using 95% confidence interval. The measure-
ments were also compared between males and 
females in this study, using the independent t-test 
(p < 0.05). 

The MDW measurements, ratios and combina-
tion charts of the upper and lower central inci-
sors obtained from the Vitapan, Ideal Makoo, 
and Ivoclar product catalogs, are illustrated in 
Tables 1, 2, and 3, respectively. 

 Results

Table 4 depicts the MDW measurements and ra-
tios of the natural upper and lower central inci-
sors, in the 120 students.
The MDW of the upper central incisors were not 
significantly different between the males and the 
females (p = 0.06), whereas, the MDW of the 
lower incisors were significantly higher in the 
males than in the females in the present study (p 
< 0.001). Furthermore, MDW ratios of the upper 
incisors to the lower central incisors were sig-
nificantly different between males and females 
(p = 0.03) 
 

Ovoid Tooth Moulds Triangular Tooth Moulds Square Tooth Moulds Rectangular Tooth Moulds

Upper 
central

Lower 
central Proportion Upper 

central
Lower 
central Proportion Upper 

central
Lower 
central Proportion Upper 

central
Lower 
central Proportion

013
(7.9)

L 4
(4.7) 1.68 T 36

(8.1)
L 4

(4.7) 1.72 X 13
(7.7)

L 4
(4.7) 1.63 Z 51

(8.3)
L 3
(5) 1.66

025
(8.1)

L 3
(5.0) 1.62 T 53

(8.1)
L 5

(5.2) 1.55 X 66
(8.9)

L 9
(5.6) 1.58 Z 61

(8.2)
L 3
(5) 1.64

034
(8)

L 3
(5.0) 1.60 T 56

(8.3)
L 5

(5.2) 1.59 X 77
(8.5)

L 11
(5.7) 1.49 Z74

(8.8)
L 9

(5.6) 1.57

035
(8)

L 3
(5.0) 1.60 T 66

(8.3)
L 5

(5.2) 1.59 X 87
(8.9)

L 11
(5.7) 1.56 Z 84

(8.7)
L 9

(5.6) 1.55

043
(8.2)

L 5
(5.2) 1.57 T 67

(8.4)
L 4

(4.7) 1.78 X 96
(9.3)

L 10
(5.9) 1.57 Z 85

(8.6)
L 13
(5.6) 1.53

086
(8.9)

L 11
(5.7) 1.56 T76

(8.2)
L 7

(5.4) 1.51 X 99
(9.4)

L 15
(5.7) 1.64 Z 97

(9.5)
L 12
(6.2) 1.53

O97
 (9.0)

L 8
(5.8) 1.55 T 77

(8.5)
L 11
(5.7) 1.49 - - - - - -

098
(9.0)

L 13
(5.6) 1.60 T 88

(8.7)
L 11
(5.7) 1.52 - - - - -

099
(9.8)

L 14
(6.1) 1.60 T 98

(9.3)
L 15
(5.7) 1.63 - - - - - -

- - - T 99
(9.0)

L 11
(5.7) 1.57 - - - - - -

Table 1. Combination chart, mesiodistal width, and ratio of mesiodistal widths of the upper and lower 
central incisors obtained from the Vitapan products catalog. (The numbers in parentheses show the tooth width in 
millimeters.)
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Mesiodistal width of upper and lower central

Square Tooth Moulds Triangular Tooth Moulds Oval Tooth Moulds

Upper 
central

Lower 
central Proportion Upper 

central
Lower 
central Proportion Upper 

central
Lower 
central Proportion

A11
(8)

I3
(4.7) 1.70 A41

(8.1)
I3

(4.7) 1.72 A31
(7.8)

I3
(4.7) 1.65

A12
(8.4)

I5
(5.2) 1.61 A44

(7.6)
I3

(4.7) 1.61 A32
(8.3)

I3
(4.7) 1.76

A13
(8.3)

I5
(5.2) 1.59 A23

(9)
I7

(5.7) 1.57 A32
(8.3)

I5
(5.2) 1.59

A14
(8.8)

I6
(5) 1.76 - - - A52

(7.6)
I1

(4.4) 1.72

A15
(9)

I8
(5.7) 1.57 - - - A52

(7.6)
I3

(4.7) 1.61

A68
(9.2)

I7
(5.7) 1.61 - - - A56

(8.8)
I6
(5) 1.76

A68
(9.2)

I8
(5.7) 1.61 - - - A56

(8.8)
I7

(5.7) 1.54

A66
(8.7)

I6
(5) 1.74 - - - A54

(8.6)
I5

(5.2) 1.61

A66
(8.7)

I5
(5.2) 1.67 - - - - - -

A17
(9.8)

I8
(5.7) 1.71 - - - - - -

Table 2. Combination chart, mesiodistal width, and ratio of mesiodistal widths of the upper and     
lower central incisors obtained from the Ideal Makoo products catalog.  (The numbers in parentheses 
show the tooth width in millimeters.)

Oval Tooth Moulds Triangular Tooth Moulds Square Tooth Moulds

Upper 
central

Lower 
central Proportion Upper 

central
Lower 
central Proportion Upper 

central
Lower 
central Proportion

A11
(7.94)

A3
(4.76) 1.67 A32

(8.38)
A3

(4.76) 1.76 A22
(7.84)

A3
(476) 1.64

A12
(8.48)

A5
(5.24) 1.61 A32

(838)
A5

(5.24) 1.59 A24
(8.40)

A2
(4.84) 1.73

A13
(8.46)

A5
(5.24) 1.61 A36

(8.64)
A7

(5.60) 1.54 A24B
(8.42)

A4
(4.82) 1.74

A14
(8.84)

A6
(5.04) 1.68 A37

(9.02)
A7

(5.60) 1.61 A24B
(8.42)

A5
(5.24) 1.60

A14
(8.84)

A7
(5.60) 1.57 A37

(9.02)
A8

(5.76) 1.56 A25
(8.72)

A9
(5.72) 1.52

A15
(8.96)

A8
(5.76) 1.55 A54

(8.66)
A5

(5.24) 1.65 A26
(8.78)

A7
(5.60) 1.56

A16
(9.40)

A9
(5.72) 1.58 A56

(8.84)
A7

(5.60) 1.57
A27

(8.92)
A8

(5.76) 1.54

A17
(9.84)

A9
(5.72) 1.72 A56

(8.84)
A8

(5.76) 1.53
A41

(8.08)
A3

(4.76) 1.69

A66
(8.70)

A5
(5.24) 1.66 - - - A41

(8.08)
A5

(5.24) 1.54

A66
(8.70)

A7
(5.60) 1.55 - - - A42

(7.86)
A5

(5.24) 1.50

A68
(9.28)

A7
(5.60) 1.65 - - - - - -

A69
(9.50)

A7
(5.60) 1.69 - - - - - -

A69
(9.50)

A8
(5.76) 1.64 - - - - - -

Table 3. Combination chart, mesiodistal width, and ratio of mesiodistal widths of the upper and 
lower central incisors obtained from the Ivoclar products catalog. (The numbers in parentheses show 
the tooth width in millimeters.)
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                                                Parameter  Groups                Proportion Upper central width Lower central width

Male
5.54 ± 0.49 8.74 ± 0.71 1.59 ± 0.20

(5.41,5.67) (8.56,8.93) (1.53,1.64)

Female
5.04 ± 0.53 8.36 ± 0.77 1.67 ± 0.21
(4.90,5.18) (8.16,8.56) (1.61,1.73)

P-value 0.03 0.06 <0.001

Overall
5.29 ± 0.57 8.54 ± 0.76 1.63 ± 0.21

(5.19 ± 5.39) (8.41,8.69) (1.59,1.67)

Table 4. Average width and ratio of the upper and lower central incisors in natural teeth measured in the 
120 students from northern Iran. (The numbers in the table show the mean ± standard deviation (confidence interval was 
95%))

                                                Parameter  Groups                Ideal Makoo Vita Pan Ivoclar

Upper centrals (Males)  A36, A54, A14, A66, A26, A25,
A56, A27

 O86, X66, X87,
T88, Z84, Z74, Z85 A66, A14, A56

Upper centrals (Females) A13, A24, A24B, A32, A12
 O43, T76, Z61,
 T56, T66, Z51,
T67, T77, X77

A12, A13, A32

Lower centrals (Males) A7 L13 -

Lower centrals (Females) A6 L3, L5L I6

Upper central incisors (stu-
dents in this study) A13, A24B, A12, A36, A54 X77, T77, Z85 A54

Lower central incisor (students 
in this study) A5 L5 I5

Table 5. Concordance between the width of upper and lower central incisors in natural teeth and that of Vita-
Pan, Ivoclar, and Ideal Makoo products with 95% confidence interval. 

                                                Parameter  Groups                Ideal Makoo Vita Pan Ivoclar

Ratio of upper to lower central 
incisors in males

 A56 A8, A27 A8,  A41 A5, A36
 A7,  A15 A8, A66 A7,  A37 A8,
 A26 A7,  A14 A7, A56 A7,  A16
 A9, A32 A5, A24B A5, A12 A5,
 A13 A5, A37 A7,  A44 A3, A69

A8,  A22 A3

 Z85 L13, Z97 L12,
   O97 L8, T53 L5,
 Z84 L9, O86 L11,
 X87 L11, O43 L5,
 X96 L10, T99 L11,
   Z74 L9, T56 L5,
   O34 L3, O35 L3,
 O98 L13, O99 L14,
   O25 L3, X13 L4,
 T98 L15, X99 L15,

Z61 L3

 A15 I8, A23 I7, A32 I5, A13 I5,
 A12 I5, A68 I7, A68 I8, A44 I3,

A52 I3, A56 I7

Ratio of upper to lower central 
incisors in females

 A12 A5, A13 A5,  A37 A7, A44
 A3,  A69 A8, A22 A3,  A68 A7,
 A54 A5,  A66 A5, A11 A3,  A14
  A6, A69 A7,  A41 A3, A17 A9,

A24 A2

   O25 L3, X13 L4,
 T98 L15, X99 L15,
   Z61 L3, Z51 L3,

O13 L4, T36 L4

 A66 15, A31 I3, A51 I5, A11 I3,
 A52 I1, A41 I3, A17 18, A12 I5,
A68 17, A68 I8, A44 I3, A52 I3

Ratio of upper to lower central 
incisors in both genders

 A32 A5, A24B A5, A12 A5, A13
 A5,  A37 A7, A44 A3,  A69 A8,
 A22 A3,  A68 A7, A54 A5,  A66

A5, A11 A3

   T56 L5, T66 L5,
   O34 L3, O35 L3,
 O98 L13, O99 L14,
 O25 L3, X99 L15,

Z61 L3, Z51 L3

 A32 I5, A12 I5, A68 I5, A44 I3,
A52 I3, A31 I3, A54 I5, A66 I5

Table 6. Concordance between the ratio of width of upper to lower central incisors in natural teeth and that 
of Vita Pan, Ivoclar, and Ideal Makoo products with the confidence interval 95%
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The concordance between the products of Vita-
Pan, Ivoclar and Ideal Makoo and the widths and 
ratios of upper and lower central incisors are pre-
sented in Tables 5 and 6.

Based on the findings from this study, dentists 
in the north of Iran are recommended to use the 
sets A36 A7, A66 A7, A26 A7, A14 A7, and A56 
A7 from Ivoclar, and Z85 L13, Z84 L9, and Z74 
L9 from Vitapan for males, and Z61 L3 and Z51 
L3 from Vitapan, for females. Furthermore, the 
sets A54 I5 from Ideal Makoo,, and A24B A5, 
A12 A5, A13 A5, and A54 A5 from Ivoclar, give 
entures a more natural appearance, by taking into 
consideration the compatible of widths of the up-
per and lower central incisors, and their ratio. 
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The average MDW of the upper central incisor 
in males, in the present study, was similar to that 
reported in previous studies.(12, 21, 25, 27) Cesario et 
al. achievedreported an average MDW of 8.92 
mm in white males and 9.02 mm in black males, 
in their study.(23)

The average of MDW of the upper central inci-
sor in females was also in accordance with that 
reported in white females.(21-23) However, Lavel-
le (22) had reported MDW values of 9.21 mm in 
black females, and 8.57 in Asian females. Fur-
thermore, our results were not in accordance 
with those reported by Abdollah et al.(12) and 
Cesario et al.(23) wherein, the average MDW in 
black females was 8.69 and 9.13, respectively.
In addition, the average MDW of the lower cen-
tral incisor, in the present study, was inconsist-
ent with those described in some of the previous 
studies (19, 20, 25), and may be attributed to the racial 
differences.
The ratio of the average MDWs of the upper to 
the lower central incisors, in this study, was sim-
ilar to that reported by MCArthur et al.(25) and 
Black et al.(20) who reported values of 1.62 and 
1.67, respectively. Nevertheless, it was not in ac-
cordance with the values reported by Ballard(19) 
who obtained a ratio of 1.57, and Khodadadi(26) 
who reported a value of 1.55.

Mesiodistal width of upper and lower central

  Discussion

  Conclusion
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