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Abstract 
Objective: To d e t e r m i n e the r e l i ab i l i t y and 
applicability of Pont index in Nigerian subjects. 
Methods: One hundred and thirty two subjects with 
normal occlusion (well aligned arches) and who had 
not previously received any form of orthodontic 
treatment were recruited from the dental diagnosis 
clinic and general out-patient clinic of the University 
College Hospital, Ibadan. Ethical approval was 
sought and gotten from the University of Ibadan/ 
Universi ty Co l l ege H o s p i t a l , I b a d a n E th ic s 
Committee. All selected subjects had their maxillary 
impression made in alginate impression material and 
was poured immediately in dental stone. Digital 
calipers was used in measuring the maxillary incisal 
teeth sizes and arch width and all the data were 
entered into a spread sheet and analyzed with SPSS 
version 19 c o m p u t e r s o f t w a r e . T h e level of 
confidcncc was set at p < 0.05. 
Results: The mean age was 22.24 ± 1.74 years and 
the sample comprise of 66 males and 66 females. 
Mean maxillary inter - premolar and inter - molar 
arch widths were 41.87 ± 2.70mm and 51.47 ± 
2.69mm respectively. Comparison of measured and 
predicted (Pont) arch widths revealed a statistically 
significant differences of 2.32 ± 3.20mm (p = 0.000) 
and 2.03 ± 3.83mm (p = 0.000) for intcr-prcmolar 
and inter-molar arch widths respectively for the 
entire studied population 
Conclusion: Pon t ' s index underes t ima ted the 
maxillary intcr-prcmolar and inter-molar arch width 
in our study. Clinical applicability of Pont index in 
our environment is questionable. 

Keywords: Pont's index, Arch width, inter-premolar 
and inter-molar. 

rccrutcs dans la cliniquc dc diagnostic dentairc ct 
dans la cliniquc gcncralc du College Hospitalicr 
Univcrsitairc d'Ibadan. L'approbation cthiquc a etc 
dcmandcc et ob tcnuc d u C o m i t c Eth ique dc 
l ' U n i v c r s i t c d ' I b a d a n / Co l l ege Hosp i ta l i c r 
Univcrsitairc, Ibadan. Tous les sujets sclcctionnes 
avaient leur impression maxi l la i re rcalisec en 
matcriau d'cmprcintc d 'alginatc ct ont etc verses 
immcdiatcmcnt dans la picrrc dentairc. Des calibres 
numcriqucs ont etc utilisccs pour mcsurcr la taillc 
des dents incisalcs maxillaircs ct la largeur de Tare 
ct toutcs les donnccs ont etc saisics dans une fcuille 
dc ca lcul ct ana lysccs avee lc logiciel SPSS 
version 19. Lc niveau dc confiancc ctait fixe a p 
<0,05. 
Resultats: L'agc moyen ctait dc 22,24 ± 1,74 ans ct 
l'cchantillon comprcnait 66 hommcs et 66 femmes. 
Les ccartcmcnts moyens desarcs inter - prcmolaires 
et inter - molaircs maxillaircs ont etc 41,87 ± 2,70 
mm ct 51 ,47 ± 2 ,69 mm rcspcc t ivemcnt . La 
comparaison des ccartcmcnts d'arc(Pont) mesurecs 
ct prcdites a revclc des differences statistiquemcnt 
significatives dc 2,32 ± 3,20 mm (p = 0,000) et de 
2,03 ± 3,83 mm (p = 0,000) pour les ccartcmcnts 
inter-premolaircs ct inter-molaires respectivement 
pour Pensemble dc la populationctudie. 
Conclusion: L ' i nd i cc dc Pont a sous -e s t ime 
l ' ecar tcmcnt in te r -prcmola i rc ct in tcr-molairc 
maxillaire de Tare dans notre etude. L'applicabilitc 
c l in iquc dc l ' i nd i cc de Pont dans no t re 
cnvironncmcnt est discutablc. 

Mots-cles: Indice de Pont, Ecartement d'arc, inter-
prcmolaires et inter-molaires. 

Resume 
Ohjectif: Pour determiner la fiabilitcct l'applicabilitc 
dc l'indicc du Pont chcz des sujets Nigerians. 
Methodes: Cent t rcn tc -dcux su j e t s ayant une 
occlusion normalc (arcs bicn aligncs) ct qui n'avaient 
jamais rc^u dc traitcmcnt orthodontiquc ont etc 
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Introduction 
The analysis of the tooth bone ratio of the archcs is 
an important aspect of clinical orthodontics. A 
prccisc or accuratc assessment and analysis of the 
archcs especially in the mixed dentition stages is 
required for appropriate treatment planning and 
alignment of the teeth. In a situation of crowdcd 
archcs, interdental stripping, expansion of the archcs 
[1] and or extractions of teeth arc procedures by 
which spacc is crcatcd on the arch to align the teeth. 
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Though, non-cxtraction therapy in orthodontics is 
currently being emphasized [2] and this has resulted 
in a reduction in the number of teeth extracted for 
orthodontic reasons [3]. Arch expansion has been 
documented to have been used to treat Angle's class 
I malocclusion subjects satisfactorily, though, this 
is dependent on the level of severity of crowding 
[I]. The level of arch width expansion required to 
achieve any desirable and stable result post treatment 
has being an issue of controversy [4] and this has 
led to the introduction of various indices to guide 
the clinician in predicting the ideal arch width 
required to produce a stable arch [5]. Some of these 
indices were proposed by Bonwill, Hawlcy, Pont, 
Sclnvarz, Korkhaus and McNamara [5]. Pont 
descr ibed a method which prede te rmines the 
maxillary arch width in the premolar and molar 
region using the maxillary incisors. This method 
of predetermining the maxillary arch with is today 
known as the "Pout's index'. He assumed a constant 
relationship between the sum of maxillary incisor 
widths and the widths of the dental arch in an ideal 
uncrowdcd dentition using an undisclosed sample 
of French population [6]. The Pont method of 
predetermining arch width has been found to be 
reliable in some societies and or races while in others, 
it is said to be unreliable [5-9]. Though, this is not 
surprising as he had already stressed that ethnicity 
and race [9] arc likely to affect the reliability of his 
index hence he advised that it should be tested in 
other ethnic and racial groups for reliability. Also, 
he felt tha t arch width de te rmina t ion dur ing 
orthodontic treatment planning was not based on 
teeth measurement alone. Other factors to consider 
inc lude fac ia l prof i le , Angle ' s c l a s s i f i ca t ion , 
relationship of the arches and the midline [6]. 

Therefore, this study aimed to evaluate the 
reliability of the Pont's index in a sample of Nigerian 
population with normal occlusion 

Materials and methods 
The study was cross sectional and descriptive in 
design. It was conducted among 132 consenting 
consecutive individuals of age 18years and 25ycars 
who fulfilled the selection criteria and who were 
attending the dental and general out-patient clinics 
of the University College Hospital, Ibadan. Ethical 
a p p r o v a l w a s sought and o b t a i n e d f r o m the 
University of Ibadan/Univcrsity College Hospital 
Ethics Committee. 

The following criteria were used to select the studied 
population; 

• Subjects of Yoruba dcccnt in Nigeria (at least 
of two generation) 

• Subjects aged 18ycars - 25ycars old. 
• Subjects with full complement of the 

permanent dentition. 
• Subjects with normal skeletal and dental 

anteroposterior and vertical relationships. 
• Subjects with normal tooth-bone ratio. 
• Normal maxillary first premolar and molar 

inclination shape and sizes. 
• No missing teeth and no presence of 

supernumerary teeth. 
• No history of previous orthodontic treatment 
• No history of major j a w surgeries 
• No history of sickle cell disease and clcft 

palate 
• Absence of obvious transverse j aw 

discrepancy 
• No history of sucking habits 
• Subjects with no peg shaped lateral incisors. 
• No dental caries or teeth fracture related to 

the maxillary incisors, first premolars and first * 
permanent molars. 

• No dental restoration related to the maxillary 
incisors, first premolars and first permanent molars. 
The sample size was calculated as 132 subjects based 
on a significance level of 0.05 and a power of 95% 
confidence using the equation; 

n = z - S D -
d2 ( Betty and Kirkwood10) 

n= the desired sample size 
z= the standard normal deviation (1.96) corresponds 
to a 2-sidcd level of significance of 5% 
SD= the standard deviation of arch width measured 
in a pi lot p o p u l a t i o n ( 3 0 r a n d o m l y se lected 
Individuals) = 1.41mm 
d = Precision (assume 18% of standard deviation, 
assumption of not more than 20% suggested for 
accuracy)= 0.252 

All s e l ec ted e l i g i b l e s u b j e c t s had their 
maxillary arches impression made with alginate 
impression material (clastic cromo, spofadental) and 
disinfection with cidcx (2% glutaraldchydc) for five 
minutes. The impressions were poured immediately 
in dental stone (Kerr orthodontic model mix stone 
type). The set cast model was then carefully retrieved 
from the impression to avoid breakage or crack of 
any of its parts especially the dental structures (teeth). 
Each model was then serialized and kept in a safe 
place. 

The landmarks for measurements of the arch 
width as d e m o n s t r a t e d by Pont were located 
manually and the measurements were done using 



electronic cal iper with sharpened beaks (CB 
Mitutoyo corp. Tokyo Japan, accuracy of 0.01 mm). 
• Mcsio-distal width of the maxillary incisors 
(MWMI) - mcsio-distal width of the maxillary 
central incisors and the lateral inc isors were 
measured from one anatomical contact point (mesial) 
to the other (distal) at a level of the widest portion 
of the tooth [6]. 
• Maxillary Intcr-prcmolar Width (MIPW) -
measured from the distal pit of the maxillary right 
first premolar to the distal pit of the maxillary left 
first premolar [6]. 
• Maxil lary Inter-molar Width ( M I M W ) -
measured from the depth of the central fossa of the 
maxillary right first molar to the ccntral fossa on the 
maxillary left first molar [6]. 
In eases of mild attrition, the landmark for the 
measurement was determined using the middle of 
the wear facet on the tooth [6]. 

To de te rmine i n t r a -obsc rvc r r e l i ab i l i ty 
associated with measurements, 20 cast models of the 
sample subjects were randomly selected and they 
were measured and rc-mcasurcd at 2 weeks interval 
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also entered into the spreadsheet; 
Prediction of arch width by Pont; 
Intcr-prcmolar arch width = SI * 100/80 
Inter-molar arch width = SI x 100/64 
Where SI is the sum of the mcsio-distal widths of 
the maxillary incisors [6] 

Statistical analyses were performed using the 
Statistical Packagc for Social Sciences software 
(Windows version 19; SPSS Inc., Chicago, IL, USA). 
Level of significance was set at 5%. Independent t-
test was used to compare means of measure intcr-
prcmolar and intcr-molar arch widths between males 
and females subjects and dependent t-tcst was used 
to compare measured and predicted means of arch 
widths (intcr-prcmolar and intcr-molar) among the 
total sample, males and females. 

Results 
The gender distribution of the sample was 66 males 
and 66 females with a mean age of 21.62 ± 1.67 
years and 22.86 ± 1.60 years respectively. The mean 
age of all the subjects is 22.24 ± 1.74 years. Mean 

Tabic 1: Mean arch widths and comparison of gender arch widths 

Arch 
width 

Mean maxillary 
Arch widths 
Total samplc(mm) 

Male mean 
maxillary arch 
width (mm) 

female mean 
maxillary arch 
width (mm) 

Mean difference P value 
(male and female) 
(nun) 

Intcr-Prcmolar 
Intcr-molar 

41.87 ± 2.70 
51.47 ±2.69 

42.48 ±2.62 
52.14 ± 2.27 

41.26 ± 2.67 
50.79 ±2.93 

1.22 ±0.46 0.009* 
1.35 ±0.46 0.004* 

*P < 0.05 statistically significant 

Tabic 2: Comparison of measured and predicted (Pont) arch widths in the studied sample (Reliability) 

Arch 
width 

Measured 
arch widths 
(mm) 

Prcdictcd (Pont) 
arch width 
(mm) 

Mean difference P value 

(mm) 

Intcr-Prcmolar 
Intcr-molar 

41.78 ± 2.70 
51.47 ±2.69 

39.55 ±2.58 
49.44 ±3.22 

2.32 ±3.20 
2.03 ±3.83 

0.000* 
0.000* 

*P < 0.05 statistically significant 

by the same observer . T h e mean d i f f e r e n c e s 
between the first and repeated measurements were 
not significantly different from zero. The error margin 
using Dahlbcrg's equation [11] ranges from 0.06mm 
to 0.27mm for tooth size width measurements and 
0.08mm to 0.32mm for arch width dimensions. These 
values were found not to be statistically significant. 

Arch width were also predicted using Pont's 
formula as stated below and predicted values were 

maxil lary arch widths observed for the studied 
populat ion were 41 .87 ± 2 .70mm and 51.47 ± 
2.69mm for intcr-prcmolar width and intcr-molar 
width respectively. In relation to gender, the mean 
maxillary widths observed for males were 42.48± 
2.62mm and 52.14 ± 2.27mm for intcr-prcmolar 
width and intcr-molar width respectively. While that 
for females were 4 1 . 2 6 ± 2 .67mm and 50.79 
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±2.93mm for intcr-prcmolar width and intcr-molar 
width rcspcctivcly. (Tabic 1). 

Comparison of measured and predicted (Pont) 
arch widths revealed a diffcrcncc of 2.32 ± 3.20mm 
and 2.03 ± 3.83mm for intcr-prcmolar and intcr-
molar arch widths rcspcctivcly for the studied 
population (Tabic 2). In relation to gender, the 
comparison of measured and prcdictcd (Pont) arch 
widths revealed a diffcrencc of 2.56 ± 3.25mm and 
2.26 ± 3.69mm for intcr-prcmolar and intcr-molar 
arch widths for males subjects and 2.09 ± 3.16mm 
and 1.81 ± 3.99mm for intcr-prcmolar and intcr-
molar for females rcspcctivcly (Tabic 3). 

for intcr-prcmolar and intcr-molar arch widths 
rcspcctivcly for males subjects and 2.09 ± 3.16mm 
(p = 0.000) and 1.81 ± 3.99mm (p = 0.000) for intcr-
prcmolar and intcr-molar rcspcctivcly for females 
(Tabic 3). The reliability was also found to be greater 
with the intcr-molar width than width the intcr-
p rcmola r width wi th s t a t i s t i c a l l y s igni f icant 
diffcrcnccs of 1.22 ± 0.46mm (p = 0.009) and 1.35 ± 
0.46mm (p = 0.004) observed for intcr-prcmolar and 
intcr-molar widths rcspcctivcly between males and 
females subjects (Tabic 1). 

Comparing our study with other global studies 
wc found similar Pont's index value underestimation 
in [6,12-15]. Contrary to our findings, ovcrcstimation 

Table 2: Comparison of measured and prcdictcd (Pont) arch widths in male and female subjects (Reliability) 

Arch 
width 

Measured 
arch widths 
widths 
(mm) 

Male 
Prcdictcd 
(Pont) arch 
width 
(mm) 

Mean 
diffcrcncc 

(mm) 

P value Measured 
arch 
widths 
(mm) 

Female 
Prcdictcd 
(Pont) arch 
width 
(mm) 

Mean 
diffcrcncc 

(mm) 

P value 

Intcr-Pm 42.40±2.66 39.84±2.56 
IntcrMolar52.06±2.37 49.81±3.20 

2.56±3.25 0.000* 
2.26±3.69 0.000* 

41.34±2.66 
50.87±2.88 

39.25±2.58 
49.06±3.23 

2.09±3.16 0.000* 
1.81±3.99 0.000* 

*P < 0.05 statistically significant 

Discussion 
The Pont's index is a simple tool which provides 
considerable guidance on arch width in clinical 
orthodontic practice. It has been evaluated by 
different authors in l i terature and its clinical 
application has been questioned by some authors 
whose observations in their various studies do not 
agree with that of Pont [5-9] therefore; its clinical 
applicability is controversial. 

In this study, Pont's index was found to have 
underestimated the arch width for Nigerians (p = 
0.000). Comparison of measured and prcdictcd 
(Pont) arch widths revealed a statistically significant 
diffcrcnccs of 2.32 ± 3.20mm (p = 0.000) and 2.03 ± 
3.83mm (p = 0.000) for intcr-prcmolar and intcr-
molar arch widths rcspcctivcly for the entire studied 
population (Table 2). There was scarcity of literature 
regarding the applicability of this index in our 
environment as none was found in l i t e ra ture 
therefore, wc could not compare our result with other 
local study. Though, Pont underestimation of the 
studied population made its applicability in clinical 
practicc unacceptable in our environment, the index 
was found to be more reliable in predicting maxillary 
arch width in females than in males. The comparison 
of measured and prcdictcd (Pont) arch widths 
revealed a statistically significant diffcrcnccs of 2.56 
± 3.25mm (p = 0.000) and 2.26 ± 3.69mm (p = 0.000) 

was observed in other ethnicities and races [7-9,16-
18]. The findings from our study further confirms 
documented evidence in literature of variations in 
Pont estimation of maxillary arch widths [19,20] and 
Pont [9] reservations concerning his study when he 
said his observations is likely to be affected by ethnic 
and racial variations hence the index should be tested 
in other populations. 

The maxillary arch width observed in this 
study 41.87mm and 51.47mm for both intcr-prcmolar 
and intcr-molar respectively was different from that 
observed in a similar Nigerian study in Lagos by 
Aluko et al [19]. The difference was attributed to 
protocol in arch landmarks. While our study strictly 
observed Pont [6] protocol in arch landmarks, Aluko 
ct al relied on the buccal cusp tip of premolars and 
mcsio-buccal cusp tips of the molars as the landmarks 
for their study resulting in a value difference of 
4 .0mm and 5 .0mm for the premolar and molar 
measurements in both studies rcspcctivcly. 

Male subjects were found to have wider arch 
wid ths than females and this conf i rms other 
documented evidence in literature about gender 
dimorphism in arch width [19,20]. 

Conclusion 
Pont's index underestimated the maxillary intcr-
prcmolar and intcr-molar arch width in our study. 
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Its clinical applicability cspccially when orthodontic 
arch expansion is needed and it cannot solely be 
relied upon in our environment. 
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