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Abstract : 
AIM:  
The aim of the study is to review the literature on the association between Dental arch patterns 
and arch width measurements on Orthodontics. 
BACKGROUND: 
 The determination of dental arch forms is a multiple factorial trait.Most of the orthodontic 
treatments is conditioned based on arch forms,which must be determined to avoid serious 
consequences,such as relapse or iatrogenic damage to the teeth being moved beyond their 
bony ridges.Most studies used the dimension of the arch across the permanent canines, pre- 
molars, and first molars, at the cusp tips, central fossae, or contact points, or the greatest 
distance between buccal surfaces[1,2].Dental arch widths between the most labial points or the 
most palatal or lingual points or as a calculated mean between the most labial and palatal point 
of premolars are used.[2] .Various landmarks have been described and discussed by different 
investigators, but universal agreement on how dental arch width should be determined has not 
been reached.  
PURPOSE OF THE REVIEW: 
To show light on the various dental arch patterns and their association with different arch 
width measurements  
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Introduction : 
 
                       The assessment of facial growth as well as the development of dental occlusion is 
part of the process of diagnosing orthodontic abnormalities that if prevented or treated would 
provide measurable benefits to patients [3] .Orthodontists have acknowledged that maxillary 
transverse deficiencies are a significant component of many malocclusions.   The treatment of 
transverse deficiencies is aimed at reducing potential periodontal problems, and improving 
dental and skeletal stability as well  as smile esthetics [4,5] .Lateral expansion of the bony 
halves of the maxilla at the mid-palatal suture was reported as early as the mid-19th century as 
a method to overcome transverse maxillary deficiencies [6]. 
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                     Current treatment methods to address skeletal maxillary constriction include the 
application of orthopedic forces with slow or rapid maxillary expansion protocols in children 
and adolescents, and surgical mid-palatal splitting in adults [7,8] .After the completion of the 
adolescent growth spurt, as the mid-palatal suture progressively becomes more fused, heavier 
forces across the suture are required to produce meaningful maxillary skeletal expansion. 
Therefore, it is vital to assess the craniofacial skeleton in the transverse dimension as early as 
possible and accurately diagnose the need for transverse maxillary expansion, to improve the 
efficiency and effectiveness of treatment. This has driven the continued evolution and 
development of diagnostic tools for evaluating the maxillary transverse dimension [9]. 
                     The determination of dental arch forms is a multiple factorial trait.Most of the 
orthodontic treatments is conditioned based on arch forms,which must be respected to avoid 
serious consequences,such as relapse or iatrogenic damage to the teeth being moved beyond 
their bony ridges [10] .In the clinical dentistry studies on dental arches have been conducted 
directly or indirectly.Direct methods involved measurements. Various landmarks have been 
described and discussed by different investigators, but universal agreement on how dental arch 
width should be determined has not been reached.  
                      Most studies used the dimension of the arch across the permanent canines, pre- 
molars, and first molars, at the cusp tips, central fossae, or contact points, or the greatest 
distance between buccal surfaces.[1,2,11].Dental arch widths between contralateral teeth have 
been measured in many ways: between the most labial points  or the most palatal or lingual 
points , or as a calculated mean between the most labial and palatal measurements . 
 
 
Dental Arch width measurements : 

 
 
Figure 1:Maxillary and mandibular dental width measurements: 1.intercanine distance; 2.inter-
premolar distance; 3.first inter-molar distance; 4.dental arch total length; 5.anterior segment 
length; 6.posterior segment length 
                          The intercanine width was observed by the distance between the cusp tips of the 
right and left canines. Inter-first-premolar width was given by the distance between the central 
sulcus of the right and left first premolars or primary second molar [12] . Inter-first-molar width 
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was evaluated by the distance between the central sulcus of the right and left first molars. 
Inter-second-molar width was observed by the distance between the central sulcus of the right 
and left second molars.Maxillary depth  was measured from a line which connects the occlusal 
plane up to the greatest palatal depth. The form of the dental arch was defined based on cusp 
tips and incisor edges and then classified as: ellipse,parabola,segments of circles joined to 
straight lines, or modified spheres.[13] 
 
 
Diagnosis of Dental arch width : 
              Historically, orthodontics has attempted to develop arch width predictions and average 
measurements using dental casts to assess the transverse dimension, but few of these 
proposed associations are clinically useful or accurate for individualized arch width predictions 
[14,15]. Pont’s index  was proposed in 1909, to predict maxillary arch widths from the sum of 
the mesiodistal widths of the four maxillary incisors. Four of the articles ultimately analyzed in 
this review suggested that Pont’s Index poorly estimates maxillary arch widths, explaining less 
than 32% of arch width variations, and consistently over  or  underestimates  actual  widths;  
resulting  in  low correlations between observed and predicted maxillary 
measurements.[16,19,21,23]   
 
 
Model analysis: 
             In Schwarz & Gratzinger’s analysis,[17]  they modified Pont’s index by analyzing ideal 
maxillary interpremolar and intermolar widths corrected for facial type, but this was shown to 
generally overestimate interpremolar width in 2 of the studies included in the current review 
[20,21].  Rastegar-Lari et al.[22]  also found that Korkhaus’ Index underestimated arch widths in 
their study population. Howe et al.proposed a simple rule of thumb for arch width prediction by 
determining an average maxillary intermolar width of 37.4 mm for males and 36.2 mm for 
females [24,25]. Two articles  included in the current review[22,23] , found that McNamara’s 
simple rule of thumb overestimated intermolar distances and inaccurately predicted maxillary 
arch widths. In  summary,  these  indices  were  developed  to  help determine  how  much  
expansion  is  needed  to  resolve crowding, but even the limited evidence identified and 
perused in this review strongly suggested that such methods are inaccurate, biased, and not 
clinically valid for diagnosis and treatment planning in the transverse dimension.[26-29] 
 
             Dental cast measurements that are compared with averages or used with mathematical 
indices lead to errors, simply due to individual variation and possible selection bias of the 
patient population used to initially develop such tools. It is also pertinent to note that none of 
these methods consider the skeletal component of maxillary constrictions, questioning the 
usefulness of such indices and suggesting that study models are not an appropriate basis for 
skeletal diagnosis in  the  transverse dimension [28] .An objective  “Crowding Index” proposed 
by Nimkarn et al.21  was found to be a more valid and reproducible tool compared to 
previously developed indices, but this has not  been  further evaluated by other studies.   
Multivariate linear regressions have been proposed by Alvaran et al [30] and Rastegar-Lari et al 
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[31]  that include cephalometric parameters, facial height, and width measurements to 
enhance the reliability of index predictions, providing better estimates. Rastegar-Lari et al.[31]  
provided poor quality diagnostic evidence, and neither study validated or reported the accuracy 
of the methods they reported.    
 
Radiographic Analysis: 
Accurate diagnosis and treatment objectives should be based on both clinical and radiographic 
evaluations of transverse deficiencies, especially when surgical expansion may be 
required.[22,33]  In the 1990s, PACs were considered the most readily available and reliable  
radiographs  for  evaluating  transverse  skeletal dysplasias.[32,34]  Using Ricketts Rocky 
Mountain Analysis, norms, and landmarks, Betts et al.[12]  developed a PAC analysis method 
that calculates the maxillomandibular width differential. This differential indicates that a 
transverse discrepancy greater than Ricketts norm of 19.6  mm requires skeletal expansion, and 
that a surgical approach may need to be considered in adults.However, clinicians do not 
routinely use PACs due to limitations related to landmark identification errors, superimposition, 
magnification distortion, and head rotation affecting horizontal relationships [11,35,36]  
resulting in possible miscalculation of the maxillomandibular width and an inaccurate diagnosis.  
As a result, CBCT  images  are  now  being  investigated  for  possible diagnostic  superiority  
over  2D  imaging  because  they have demonstrated high accuracy in quantitative and 
qualitative analyses,  as they are  better  able to represent the 3D nature of the craniofacial 
skeleton [37]. 

 
 
Dental Arch asymmetry : 
                     Dental arch morphology is an important consideration in orthodontic treatment of 
dento-facial deformities. For over one century, dental arch morphology has been studied in 
hopes of defining proper goals for tooth position, esthetics, function and long-term stability. 
Dental arch asymmetry can be caused by a combination of genetic and environmental factors, 
with skeletal, dental or functional repercussions.[33,36-38] 
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                      Dental arch asymmetry is a common finding in normal (orthodontically untreated) 
children, and congenital malformations, finger-sucking, extractions, interproximal caries, and 
other extrinsic factors can increase dental arch asymmetry.But during the mixed dentition, 
environmental factors may account better for asymmetry, because growth and developmental 
changes are accelerated after the relatively stable period of the deciduous dentition. 
Some authors have observed skeletal asymmetries both in normal occlusion and malocclusion 
groups with pre-orthodontic treatment patients showing more symmetrical arches. 
Conversely, other authors revealed a tendency for posterior crossbite in individuals with 
malocclusion,and a greater tendency toward dental arch asymmetries in individuals with Angle 
Class II and/or Class III malocclusions.[37] 
                      Other studies showed asymmetries in the dental arches of individuals with normal 
occlusion, in the passage from adolescence to adult age, further questioning the possibility of 
achieving post-treatment stability [38]. 
 
 
Sex differences and dental arch patterns : 
                      A study [15]states that , Comparisons of dental arch width at the canines between 
Males and females gives a mean value of 30.62 (males )and 29.57 (females) in Mandibular arch 
and 39.02 (males) and 33.32 (females) in the maxillary arch with an intercanine width 
difference of about 5mm in the maxilla and 2 mm in the mandible. The interpremolar width of 
the Males were  wider than that of the females in both maxilla and mandible.The interpremolar 
width at the buccal cusp tips, were marginally larger in males in respect to mandibular arch 
whereas in maxillary arch males had a larger width comparing to that of females by 5.24mm 
which was in accordance with the previous studies [39] .The maxillary intermolar widths at the 
mesiobuccal cusps of the first molars in males  of the given population were wider than those 
of The females . The males were wider than Females at the mandibular intermolar width at the 
mesiobuccal cusps of the mandibular first molars by about 2.4 mm in maxilla and 0.16mm  in 
mandible. 
                Sillman et al stated that the measurements taken of the dimensions of the dental arch 
confirm the accepted view that male dental arches are greater than that of females ones. In 
most studies, the arch dimensions depended on the gender of the subjects, with smaller values 
in females. Generally, the dental arches in males grow larger and for longer than in females 
during both the preadolescent and adolescent periods.[20,21,37] 
However, differences between females and males were shown not to be systematic across all 
studies.[15,22,39] 
 
 
Conclusion: 
The evidence available to-date did not allow definitive conclusions  to  be  drawn  with  regard  
to  the  initial research questions, due to a lack of diagnostic studies with a low risk of bias that 
have evaluated maxillary trans verse deficiencies. Nevertheless, some pertinent clinical 
conclusions could be drawn[40,41].   It seems likely that clinical evaluation alone is inadequate 
for diagnosing transverse skeletal discrepancies. An objective assessment method would be 
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more useful to clinicians.   Arch width prediction indices and average measurements derived 
from dental casts are not clinically applicable to the general population, and do not take the 
skeletal component of transverse deficiencies into account.   CBCT images appear to  be more 
reliable , and offer an unobstructed view for the assessment of transversal intermaxillary 
discrepancies; though notably, further validation is required to confirm the diagnostic 
superiority of CBCT[25,28,31,32,33].  The measurements related to the central incisors and 
canines, [42] have the widest range of reading and give the impression that the location of 
central incisor and canines to each other and to other teeth is the strongest factor in 
determining the dental arch asymmetry. 
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