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Introduction : 
The knowledge of variable tooth size 

discrepancies is very important. These 

discrepancies must be well identified to 

obtain a good orthodontic diagnosis and 

subsequently,  a precise    orthodontic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 treatment planning followed by best 

treatment results. The presence of such 

variations can affect orthodontic treatment 

plans so either reduction of the teeth mass, 

augmentation by cosmetic options, or 
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Abstract 

To facilitate the correct diagnosis and treatment planning, a 

range of diagnostic orthodontic indices have been developed. 

Pont’s index, as one of them, was documented to estimate the 

ideal maxillary dental arch widths from the sum of crown 

widths of maxillary incisors. This retrospective study aimed 

to evaluate the applicability of Pont’s index to Iraqi 

individuals. 

Fifty stone dental models for 25 females and 25 males were 

retrieved from the archives of the Department of Orthodontics 

in Baghdad College of Dentistry. The dental arch widths at 

the level of 1st premolar and molar areas in addition to the 

mesiodistal crown widths of all teeth were measured using an 

electronic vernier. The estimated arch widths were compared 

to the actual ones using paired sample t-test.  

The results showed highly significant differences between the 

actual and estimated maxillary inter-premolar and intermolar 

widths with over-estimated values in both genders. New 

formulas were developed to make Pont's index more reliable, 

and the newly estimated widths were non-significantly 

different from the actual one.   The original Pont’s index is an 

unreliable and inapplicable method for arch width prediction. 

A specific modification of Pont’s index is developed and can 

be applied for more reliable results. 
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elimination of selected units to get full 

benefits of appliance usage (1-2).  

Normal occlusion is impossible unless teeth 

are matched for size. Variations of upper 

lateral incisors might be the most probable 

cause of disharmony in size between the 

upper and lower teeth, oddity of other teeth 

like the premolars also could be a 

contributing factor (3). 

The diagnostic methods in orthodontics did 

not develop and improve, unlike treatment 

techniques, thus, even now, dental casts 

play a crucial role as a diagnostic tool in 

the field of orthodontics, and the classical 

old analysis can be beneficial in 

orthodontic diagnoses such as Pont's index 

and Bolton tooth size analysis for correct 

maxillary and mandibular mesiodistal tooth 

size relationship in the finishing stage of 

treatment (4). Pont in 1909 recommended a 

technique of predetermining the ideal 

dental arch width that has become known 

as "Pont's index", he suggested a consistent 

association between the maxillary 

permanent incisors width and the arch 

width measured between the premolars or 

molars. These indices were counted by 

dividing the sum of the maxillary incisor 

widths × 100 by the respective arch widths. 

Based on a sample with an ideal occlusion, 

the values of 80 and 64 were determined 

for the premolar and the molar indices, 

respectively (5). 

Several studies of various ethnic 

backgrounds have evaluated the 

applicability of Pont's index. Most of them 

revealed that this index is not reliable, and 

the original maxillary and mandibular arch 

forms should be considered as the 

definitive guide for arch width rather than 

the values arrived at by using Pont's index 
(6-38). In Iraq, there are many races including 

Arabs, Kurds, Turkmen, etc. Two previous 

studies were conducted on individuals from 

Mousel and Kurdistan areas and revealed 

that this index is not reliable (28,38).  

This study aims to verify the applicability 

and reliability of Pont's index in a sample 

of Iraqi Arab subjects. The tested null 

hypothesis proposed that Pont’s index 

could predict the ideal arch widths among 

Iraqi Arabs. 

Materials and Methods 

Sample 

In this retrospective study, stone dental 

models for 50 subjects (25 females and 25 

males) were retrieved from the archive of 

the Department of Orthodontics, College of 

Dentistry, University of Baghdad. The 

inclusion criteria for sample selection 

included the followings: 

1. All subjects are Iraqi Arabs. 

2. Age ranges between 18 and 25 

years. 

3. Full set of permanent dentitions 

(excluding the third molars). 

4. Normal dental relationships in 

three planes of space. 

5. No previous orthopedic, 

orthodontic, or orthognathic 

intervention. 

 

While the excluding criteria included: 

1. Crowding and spacing of more 

than 2mm. 

2. Anomalies in teeth number or 

form, so the Bolton ratio was 

applied. 

3. Models with fractures, voids, or 

defects. 

 

Methods 
Firstly, the mesiodistal crown widths of all 

teeth except the second molars were 

measured using an electronic digital vernier 

(S.H®, China) with 0.01mm sensitivity at 

the greatest contact points to obtain the 

anterior and overall Bolton's ratios as 

followed (39-40): 

 

Anterior Bolton ratio= Crown width of 

mandibular 6 anterior teeth*100/ Crown 

width of 6 maxillary anterior teeth 

 

Overall Bolton ratio= Crown width of 12 

mandibular teeth*100/ Crown width of 

12 maxillary anterior teeth 

  

The second step was measuring the 

maxillary dental arch widths directly on the 

models at the level of the 1st premolars 

(IPW) from the distal ends of the occlusal 

groove and first molars (IMW) from the 

mesial pits occlusal (Fig. 1).  

The third step was applying Pont's index to 

calculate the estimated inter-premolar and 
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inter-molar widths by applying the 

following formulas (41): 

Estimated Inter-premolar width = the 

collected width of the four maxillary 

incisors*100/80. 

Estimated Inter-molar width = the collected 

width of the four maxillary 

incisors*100/64. 

 

The fourth step was developing new 

formulas if the results proved a significant 

difference between the actual and estimated 

dental arch widths.  

 

Statistical analysis 

The data were analyzed using SPSS version 

24. Inter and intra-observer reliability was 

tested by the intra-class correlation 

coefficient. Descriptive statistics were 

applied then a comparison was conducted 

using paired and unpaired sample t-tests. 

The probability value was set at 0.05. 

Results 

Inter and intra-examiner reliability was 

tested using intra-class correlation 

coefficient on ten pairs of study models 

with high reliability (0.93 and 0.97 for inter 

and intra-examiner respectively)  

Descriptive and inferential statistics of 

Bolton’s ratios for both genders were 

shown in Table (1). Females showed non-

significant higher mean values in 

comparison with the male participants. 

The actual (measured) and estimated 

maxillary dental arch widths were 

presented in Table (2). The results 

indicated that there was a highly significant 

method difference (p≤0.001) with over-

estimated values. 

A modification of the Pont's index was 

developed by dividing the sum width of 

maxillary incisors by the actual inter-

premolar and inter-molar widths 

respectively, so the results were 92 and 

73.29 for males while they were 90 and 72 

for females. These modifications were 

applied, and the results of the newly 

estimated dental arch widths were 

compared to the actual ones and the 

findings proved non-significant method 

difference as shown in Table (3). 

 

 

Discussion 
Determination of the teeth size ratio is of 

enormous importance that needs to be 

routinely measured in orthodontic practice 

before starting any orthodontic treatment to 

localize any difference in tooth size for 

anterior and overall (42).  

Estimation of dental arch widths based on 

Pont's index depends on the mesiodistal 

dimensions of the maxillary incisors 

crowns, so any discrepancy in the shape, 

size, and number of these teeth will affect 

the results. To exclude this factor, the 

Bolton ratios were determined, and results 

revealed that the values of these ratios in 

both genders were similar to the previous 

Iraqi studies (39,40,42-44) with insignificant 

gender difference (p>0.05). In an earlier 

study that investigated the effect of dental 

arch widths, lengths, and perimeter on the 

Bolton ratios, Al-Ansari et al. (44) found 

non-significant relation between these 

parameters and the major determinant 

factors is the mesiodistal width of the teeth 

that may be affected by the genetic or 

environmental factors. It had been 

suggested by Bolton that a tooth size ratio 

>1 SD from the reported mean values 

indicated a need for diagnostic 

consideration. In the present study, the 

mean values are within this range.  

Pont had previously claimed in 1909 that 

an optimal arch width is required to 

accommodate the dentition and relieve 

crowding. This width can be calculated by 

assuming a constant relationship between 

the mesiodistal widths of the maxillary 

permanent incisors and the widths of the 

inter-premolar and intermolar arch widths. 

According to Pont, the required arch width 

in the premolar area is by dividing the sum 

of the maxillary incisor by 0.80, thus 

obtaining premolar width. In the same way, 

intermolar width also can be calculated by 

dividing the sum of maxillary incisors by 

0.64 (5). This type of analysis has many 

drawbacks that included: 

1. Congenital missing maxillary 

lateral incisors are frequent (45). 

2. Peg-shaped or small maxillary 

lateral incisors (45). 

3. This index was developed and 

applied exclusively to the French 

population. 
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4. Skeletal mal-relationships were not 

taken into consideration. 

5. The relationship of the teeth to the 

supporting bone, maxillary to 

mandibular arch dimension, or the 

difficulties in increasing the 

mandibular arch dimensions were 

not accounted for. 

To verify the applicability and reliability of 

this index, researchers worldwide 

conducted many studies about this analysis 

on different ethnic groups and different 

types of malocclusion, and in most of these 

studies, the finding indicated low reliability 

of this analysis and cannot be applied 

without modification (6-38). The present 

study evaluated this index's reliability and 

applicability for the maxillary arch of Iraqi 

Arabic subjects. Previously, two studies 

were conducted on two different ethnic 

groups and their findings come in 

accordance with the findings of the current 

study. Many important factors can 

determine the dental arch width like the 

arch shape itself, the presence of bad oral 

habits or pathology that affect the oronasal 

passages and may cause mouth breathing, 

in addition, the role of genetic factors that 

determine the facial and dental dimensions 
(46). Applying the original formulas of 

Pont's on the Iraqi subjects in the current 

study revealed significantly overestimated 

dental arch widths by about 4-8 mm. just 

like the results of the aforementioned 

studies (Table 2). To improve the reliability 

of this index, a modification was 

introduced by multiplying the sum width of 

the maxillary anterior teeth by 0.92 and 

0.73 for males and 0.90 and 0.72 for 

females to get the corrected estimated inter-

premolar and intermolar widths which were 

then compared with the corresponding 

actual dental arch widths (Table 3). The 

results from the corrected formulas 

revealed a non-significant method 

difference indicating that by this correction 

Pont's index can be applied reliably to the 

Iraqi sample. 

The limitations of the present study that 

should be considered in the future are 

including a larger sample size with 

different dental and skeletal patterns.   

Conclusions 

Pont’s index can be applied for estimating 

arch width in Iraqi subjects with a specific 

modification, the original Pont’s index is an 

unreliable and inapplicable method for arch 

width prediction. 

 

 

 

 

 

 

 

 

 

 

premolar and intermolar widths-Fig. (1): The inter 
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Table (1): Bolton’s ratios in both genders 

 

Bolton's 

ratios 

Descriptive statistics Gender 

difference Male Female 

Mean S.D. Mean S.D. 
Mean 

difference 
t-test p-value 

Overall 91.864 3.628 92.473 3.481 -0.609 -0.606 0.548 

Anterior 79.536 5.031 80.212 3.908 -0.676 -0.531 0.598 

 

 

Table (2): Comparison of the actual and estimated dental arch widths based on the 

original Pont's index 

 

Gender Parameters 

Descriptive statistics 
Method 

differences 
Actual 

Width (mm.) 

Estimated 

Width (mm.) 

Mean S.D. Mean S.D. 
Mean 

difference 
t-test p-value 

Male 
IPW 37.348 3.763 42.695 3.878 -5.347 -6.276 ≤0.001 

IMW 46.796 3.618 54.713 4.697 -7.916 -7.923 ≤0.001 

Female 
IPW 36.316 2.711 40.765 2.963 -4.449 -6.239 ≤0.001 

IMW 45.264 2.433 52.319 3.803 -7.055 -7.906 ≤0.001 

 

Table (3): Comparison of the actual and estimated dental arch widths based on the 

modified Pont's index 

 

Gender

s 
Parameters 

Descriptive statistics 

Method 

differences 
Actual Width 

(mm.) 

Estimated 

Width 

(mm.) 

Mean S.D. Mean S.D. 

Mean 

differenc

e 

t-test 
p-

value 

Males 

IPW 
37.34

8 

3.76

3 
37.126 3.372 0.222 0.278 0.783 

IMW 
46.79

6 

3.61

8 
47.777 4.101 -0.981 

-

1.070 
0.295 

Female

s 

IPW 
36.31

6 

2.71

1 
36.236 2.634 0.080 0.120 0.906 

IMW 
45.26

4 

2.43

3 
46.345 3.369 -1.081 

-

1.317 
0.200 
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