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Abstract
Background: The aim of the present study was to do an overview of the arch dimension for various 
populations. Also, to evaluate the various type of measurement methods and sexual disparities. 
Two reviewers independently performed the selection process and the quality of studies was 
assessed. Method: Studies published form January 2000 until October 2015 were identified in 
electronic databases: Pubmed, Scopus, Science direct, Web of Science, Medpilot and Medline 
using keywords.Criteria used included: observational studies, Arch size measured, Permanent 
dentition, Arch dimension investigated via plaster and digital dental models, measurement via 
calipers and computers software’s. Result: The forest plots showed the continuous trend for the 
greater arch dimension for male in relation to female. The current overview showed the arch 
dimension and its disparities for various populations.  Conclusion: The various methods to 
assess arch dimension should be carefully considered and well conducted as part of the clinical 
assessment of orthodontic treatment, since arch dimension could influence the diagnosis and 
treatment planning of orthodontist.
Keywords: Arch dimension; Arch width; Inter canine width; Interpremolar width; Intermolar 
width; Arch length. 
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Introduction 
Malocclusion is a communal quandary in all 
inhabitants.1 Although the nature of malocclusion 
varies in different population, but teeth size and 
arch length inconsistency are considered to be an 
important etiological factors.2 The arch dimension 
is of preponderant importance in the various dental 
specialties such as Orthodontics, Prosthodontics, 
Forensic Dentistry and Dental Anthropology. 
Nature has given an ideal balance between the 
maxillary and mandibular teeth size that should 
be attained for the ideal occlusion and aesthetics, 
especially in relation to the finishing phase in 
orthodontics.3,4,5 There is obvious population 
variation in the pattern and magnitude of sexual 
dimorphism.6,7,8Teeth in relation to sexual 
dimorphism have been of prodigious importance to 
anthropologists and forensic odontologists as well as 

the focus of many studies for gender assessment.9,10

Conventional caliper was used by researchers 
to investigate tooth dimension, to identify the 
sexual disparities through mesiodistal,11,5,12,13 
buccolingual10,11,12,13 and diagonal crown14 diameters 
of teeth. Geomorphometrics is the quantitative 
approach that refers to the morphology of an entity 
depends on landmarks. This technique resolves 
numerous problems accompanying with out-of-date 
methods of measurements.15The current overview 
showed the arch dimension and its disparities for 
various populations.  The various methods to assess 
arch dimension should be carefully considered and 
well conducted as part of the clinical assessment of 
orthodontic treatment, since arch dimension could 
influence the diagnosis and treatment planning of 
orthodontist.
Material and Methods
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Two reviewers independently performed the selection 
process and the quality of studies was assessed. 
Studies published form January 2000 until October 
2015 was identified in electronic databases: Table 1 
show the Sought electronic databanks sources and 
Key word words used in data base search. Criteria 
used included: observational studies, Arch size 
measured, Permanent dentition, Arch dimension 
investigated via plaster and digital dental models, 
measurement via calipers and computers software’s.
Table 1. Sought electronic databanks sources and 
Key word words used in data base search
Sought electronic 
databanks Key word words

PubMed
Medpilot
Medline
Scopus database
Science Direct 
Web of Science

Arch dimension
Arch width
 Inter canine width
Interpremolar width
Intermolar width
 Arch length

Ethical approval: This study was   approved by 
local Ethics Committee prior the submission for 
publication.
Results 
Figure 1,2,3,4,5 and 61,25-35 show the arch dimension 
width for Inter canine, Inter premolar, Inter molar 
of maxillary and mandibular arch respectively. Arch 
dimension has greater values for males in relation to 
females. The Forest plots show the continuous trend 
of under prediction of female arch width.
Figure 7 and 81,25-35 show the arch length of maxillary 
and mandibular arch respectively. Arch length has 
greater values for males in relation to females.The 
Forest plots show the continuous trend of under 
prediction of female arch length. 
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Discussion 
During the mixed dentition, prediction of the 
mesiodistal dimensions of unerupted permanent 
teeth is of great importance in diagnosis and 
treatment planning. Correct assessment of the size of 
the unerupted tooth allows improved treatment plan 
to deal with tooth size/arch length discrepancies.[16]
For mixed dentition tooth size and arch dimension 
analysis direct measurement methods including 
hand-held calipers, graphs and scale to record 
dimensions and tooth size on dental casts have been 
used.17 Recent development in technology has made 
it possible that the dental cast can be reproduced in 
the form of digital dental model.[17.18] These digital 
model studies provide more accurate and reliable 
tools for obtaining measurements and carrying out 
dental analysis.19,20 Moreover, they have additional 
benefits, such as accessibility of the images produced, 
reduction in storage costs and the ability to analyze 
images by using sophisticated software’s.19,21
In orthodontic treatment the arch form and shape 
are usually modified to achieve the treatment goals 
by the various forms of wires used in the treatment 
course. The patient’s existing arch form appears to 
be the best guide for the stability of the arch form 
after treatment.1

The arch size and shape are of scrupulous importance 
in dentistry. Thus a diversity of diagnostic and 
analytical indices had been anticipated to help 
and forecast dental arch development and help out 
through treatment planning.22 For the relieving of 
crowding and adjustment of arch length, the dental 
arch expansion is one of the methods to solve the 
problem by non-extraction orthodontic treatment. 
After dental arch expansion, to avoid the relapse is 
most controversial.23The researchers put together the 
indices and techniques using tooth size to calculate 
the perfect interpremolar and intermolar arch width 
to get an ideal expansion of arches in order to 
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avoid relapse and to alleviate the crowding.24 The 
current review investigates the arch size of various 
populations which show the population variation, 
along with the sexual disparities.
As the Figure 9, 10, 11, 12,13 and 14,[1,25-35] show 
the arch dimension width for Inter canine, Inter 
premolar, Inter molar of maxillary and mandibular 
arch respectively. Arch dimension has greater values 
mean value for males in relation to females.1,5, 

25-37Figure 15 and 161,25-35 show the arch length of 
maxillary and  mandibular arch respectively.1,5, 25-37 
Arch length has greater values mean value for males in 
relation to females with the exception of Jordanians.  
Therefore the before dental arch expansion and 
growth modification the gender difference need to be 
had in consideration. 
Conclusion
In conclusion, the dental arch dimension has been 
measured by various hand held and digital models. 
All the methods showed the sexual disparities in the 
dental arch dimension. Arch dimension investigated 
via plaster and digital dental models, measurement 

via calipers and computers software’s. The current 
overview showed the arch dimension and its 
disparities for various populations.   Therefore, 
various methods to assess arch dimension should 
be carefully considered and well conducted as part 
of the clinical assessment of orthodontic treatment, 
since arch dimension could influence the diagnosis 
and treatment planning of orthodontist.
Conflict of interest: The authors declared no conflict 
of interest
Authors’ contributions: 
Data gathering and idea owner of this study: Rafiqul 
Islam
Study design: Rafiqul Islam, Mohammad Khursheed 
Alam
Data gathering: Mohammad Khursheed Alam, Fazal 
Shahid 
Writing and submitting manuscript: Rafiqul Islam, 
Mohammad Khursheed Alam
Editing and approval of final draft: Fazal Shahid , 
Mohd Fadhli Khamis

Reference:
1.	 Shahid F, Alam MK, Khamis MF, Honda Y, Sugita 

Y, Maeda H. Geomorphometrics of Tooth Size 
and Arch Dimension Analysis by Conventional 
Digital Caliper and Digital Stereomicroscope 
to Establish Standard Norms for the Pakistani 
Population. J hard tissue biol2015;24(2):155-168. 
https://doi.org/10.2485/jhtb.24.155

2.	 Bishara SE, Khadiv P, Jakobsen JR. Changes in tooth 
size—arch length relationships from the deciduous 
to the permanent dentition:A longitudinal study. Am 
J Orthod Dentofacial Orthop 1995;108(6):607-613. 
https://doi.org/10.1016/S0889-5406(95)70006-4

3.	 Bolton WA. Disharmony In Tooth Size And Its Relation 
To The Analysis And Treatment Of Malocclusion. Angle 
Orthod1958;28(3):113-130.	

4.	 Bolton WA. The clinical application of a tooth-

size analysis. Am J Dent1962;48(7):504-529. 
https://doi.org/10.1016/0002-9416(62)90129-X

5.	 Alam MK, Iida J. Overjet, overbite and dental midline shift 
as predictors of tooth size discrepancy in a Bangladeshi 
population and a graphical overview of global tooth 
size ratios. Acta Odontol Scand 2013;71(6):1520-1531. 
https://doi.org/10.3109/00016357.2013.775336

6.	 Yuen KK, So LL, Tang EL. Mesiodistal crown diameters 
of the primary and permanent teeth in southern Chinese—a 
longitudinal study. Eur J Orthod 1997;19(6):721-731. 
https://doi.org/10.1093/ejo/19.6.721

7.	 Ling J, Wong R. Tooth dimensions of 
southern Chinese. HOMO 2007;58(1):67-73. 
https://doi.org/10.1016/j.jchb.2006.08.003

8.	 Acharya AB, Mainali S. Sex discrimination 
potential of buccolingual and mesiodistal tooth 
dimensions. J forensic sci2008;53(4):790-792. 



35

Dental arch dimension norms an overview

https://doi.org/10.1111/j.1556-4029.2008.00778.x
9.	 Lund H, Mornstad H. Gender determination by 

odontometrics in a Swedish population. J Forensic 
Odontostomatol1999;17:30-34.

10. Iscan MY, Kedici PS. Sexual variation in bucco-
lingual dimensions in Turkish dentition. 
Forensic sci int 2003;137(2):160-164. 
https://doi.org/10.1016/S0379-0738(03)00349-9

11.	 Ates M, Karaman F, Iscan MY, Erdem TL. Sexual differences 
in Turkish dentition. IntJLegal Med 2006;8(5):288-292. 
https://doi.org/10.1016/j.legalmed.2006.06.003

12.	 Acharya AB, Mainali S. Univariate sex dimorphism in the 
Nepalese dentition and the use of discriminant functions 
in gender assessment. Forensic sci int2007;173(1):47-56. 
https://doi.org/10.1016/j.forsciint.2007.01.024

13.	 Khamis MF, Taylor JA, Malik SN, Townsend 
GC. Odontometric sex variation in Malaysians 
with application to sex prediction. Forensic sci 
int2014;234:183. e1-183. e7.

14.	 Karaman F. Use of Diagonal Teeth 
Measurements in Predicting Gender in a Turkish 
Population. J forensic sci 2006;51(3):630-635. 
https://doi.org/10.1111/j.1556-4029.2006.00133.x

15.	 Zelditch ML, Swiderski DL, Sheets HD. Geometric 
morphometrics for biologists: a primer.Academic Press 
2012.	

16.	 Adnani IQ, Shahid F, Zaman S, Ahmed F, Saleem M. 
Application of Moyer’s prediction table in a sample of 
Karachi population. Pakistan Orthod J 2011;3(1):16-
20.	

17.	 Zilberman, Huggare JA, Parikaki KA. Evaluation of the 
validity of tooth size and arch width measurements using 
conventional and three-dimensional virtual orthodontic 
models. Angle Orthod2003;73(3):301-306.	

18.	 Bell A, Ayoub AF, Siebert P. Assessment of the accuracy 
of a three-dimensional imaging system for archiving 
dental study models. J Orthod 2003;30(3):219-223. 
https://doi.org/10.1093/ortho/30.3.219

19.	 Leifert MF, Leifert MM, Efstratiadis SS, Cangialosi TJ. 
Comparison of space analysis evaluations with digital 
models and plaster dental casts. Am J Orthod Dentofacial 
Orthop2009;136(1):16 e1-4.

20.	 Shahid F,Alam MK, Khamis MF, Muraoka R, Nakano 
K, Okafuji N. Validity and Reliability of Digital 
Model Measurements: A Digital Stereomicroscopic 
Study.J hard tissue biol2014;23(4):439-444. 
https://doi.org/10.2485/jhtb.23.439

21.	 Stevens DR, Flores-Mir C, Nebbe B, Raboud 
DW, Heo G, Major PW. Validity, reliability, and 
reproducibility of plaster vs digital study models: 
comparison of peer assessment rating and Bolton 
analysis and their constituent measurements. Am J 
Orthod Dentofacial Orthop2006;129(6):794-803. 
https://doi.org/10.1016/j.ajodo.2004.08.023

22.	 Nimkarn Y, Miles PG, O’Reilly MT, Weyant RJ. The 
validity of maxillary expansion indices. Angle Orthod 

1995;65(5):321-326.	
23.	 Smith SS, Buschang PH, Watanabe E. Interarch tooth 

size relationships of 3 populations:”Does Bolton’s 
analysis apply?”.   Am J Orthod Dentofacial Orthop 
2000;117(2):169-174. https://doi.org/10.1016/S0889-
5406(00)70228-9

24.	 Memon S, Fida M. Comparison of three mixed dentition 
analysis methods in orthodontic patients at AKUH. J 
Coll Physicians Surg Pak 2010;20(8): 533-537.

25.	 Al-Zubair NM. Determinant factors of Yemeni maxillary 
arch dimensions. Saudi Dent J 2014;27(1):50-54. 
https://doi.org/10.1016/j.sdentj.2014.08.005

26.	 Alam MK, Shahid F, Purmal K, Khamis MF. Tooth size 
and dental arch dimension measurement throughcone 
beam computed tomography:Effect of age and gender. 
Res J Recent Sci2014;3:85-94.	

27.	 Al-khatib AR, Rajion JA, Masudi SM, Hassan R, 
Anderson PJ, Townsend GC. Tooth size and dental arch 
dimensions: a stereophotogrammetric study in Southeast 
Asian Malays. Orthod Craniofac Res2011;14:243-253. 
https://doi.org/10.1111/j.1601-6343.2011.01529.x

28.	 Bayome M, Sameshima GT, Kim Y, Nojima K, Baek 
SH, Kook YA. Comparison of arch forms between 
Egyptian and North American white populations. Am 
J Orthod Dentofacial Orthop 2011;139(3):245-252. 
https://doi.org/10.1016/j.ajodo.2009.11.012

29.	 Ling JY, Wong RW. Dental Arch Widths of 
Southern Chinese. Angle Orthod2009;79(1)54-63. 
https://doi.org/10.2319/092007-452.1

30.	 Alvaran N, Roldan SI, BuschangPH. Maxillary 
and mandibular arch widths of Colombians.Am J 
Orthod Dentofacial Orthop2009;135(5):649-656. 
https://doi.org/10.1016/j.ajodo.2007.05.023

31.	 Carrilo EL. Dental arch morphology of Mazahua and 
mestizo teenagers from central Mexico. Braz J Oral Sci 
2009;8(2):92-96.	

32.	 Hashim HA. Tooth width and arch dimensions in normal 
and malocclusion samples:An odontometric study. J 
Contemp Dent Pract 2005;6(2):36-51.

33.	 Eguchi S, Townsend GC, Richards LC, Hughes T, Kasai 
K. Genetic contribution to dental arch size variation in 
Australian twins. Arch Oral Biol 2004;49(12):1015-1024. 
https://doi.org/10.1016/j.archoralbio.2004.07.006

34.	 Abu Alhaija ES, Qudeimat MA. Occlusion and tooth/arch 
dimensions in the primary dentition of preschool Jordanian 
children. Int J Paediatr Dent 2003;13(4):230-239. 
https://doi.org/10.1046/j.1365-263X.2003.00466.x

35.	 Lindsten R, Ogaard B, Larsson E, Bjerklin K. Transverse 
Dental and Dental Arch Depth Dimensions in the Mixed 
Dentition in a Skeletal Sample from the 14th to the 
19th Century and Norwegian Children and Norwegian 
Sami Children of Today. Angle Orthod 2002;72(5):439-
448.	


