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ABSTRACT 

Mesiodistal crown diameters were measured from twenty pairs 
of orthodontic pretreatment orthodontic study casts with unilateral 
peg-shaped maxillary lateral incisors (group I). The control reference 
sample consisted of twenty pairs of orthodontic study casts with 
accepted occlusion (group II) matched with the peg-shaped sample 
according to age and sex.  The age range was 14-26 years, both sex 
were included 11 female and 9 male. The statistical analysis showed 
an obvious reduction in mesiodistal size of intermaxillary tooth 
measurements in both sexes in group I.  In comparing between the 
intermaxillary  tooth size measurements in females showing peg shape 
maxillary lateral incisor and control female group, a highly significant 
reduction in lateral incisors and significant reduction in central 
incisors, canine and 1st premolar in the upper arch was recorded. 
Also, a significant reduction in canine and 2nd premolar was 
observed in the lower arch.  However, in comparing between the 
intermaxillary tooth size measurements in males showing peg shape 
maxillary lateral incisor and control male group, in the upper arch, a 
highly significant reduction in lateral incisors and first and second 
premolars and significant reduction in central incisors, canine was 
observed. Furthermore, a highly significant reduction was recorded in 
central and lateral incisors and also first and second premolars, while 
the canine reported a significant reduction in the lower arch.  

                                                 
 Assistant Professor of  Orthodontics. Faculty of Oral and Dental Medicine, Cairo Uni-

versity 

 



                                                                                                       Egyptian               
Orthodontic Journal 

 

 80 Volume 29 - June 2006 

Significant reduction was found in  most of the measurements in 
female than male in gender comparisons for  group 1 subgroups, 
especially upper premolars The importance of tooth size reduction  in 
orthodontic diagnosis was determined because the relationship between 
the upper and lower anterior and posterior dentitions is related to 
orthodontic finishing excellence. The results of the current investigation 
are of great value in confirming the presence of intermaxillary 
mesiodistal tooth size reduction in patients showing unilateral peg-
shaped maxillary lateral incisors. Also this will allow orthodontists to 
gain insight into the functional and esthetic outcome of a given case. 

INTRODUCTION 

A peg-shaped maxillary lateral incisor was defined as a severe, conical 

crown – size reduction of this tooth, reducing in diameter from the cervix to the 

incisal edge1  Variation in tooth size is influenced by genetic and environmental 

factors.2 Some of the factors which contribute to the variability of permanent 

tooth size are: race,3,4 sex,3 hereditary,5 environment,6 and secular changes,7 and 

bilateral asymmetry.8,9 Environmental variables such as nutrition, disease or 

climate affect the dentition during the prenatal period, but seem to have little 

influence on normal dental variation.2   

The unilateral peg shape lateral incisors presented an esthetic problem in 

addition to preexisting malocclusion. The prevalence of peg-shaped anomaly 

and strongly mesiodistaly-reduced laterals was determined in a sample of 

Egyptian population and the results were equal to 44%. However, the number of 

females showed the problem was 3.8 times that of males, also the laterality of 

this anomaly tended to be on the right side more than left side.10 Clinicians agree 

that tooth agenesis regardless of gender or race becomes more prominent in 

recent societies. It is not known whether this observation is an aberration related 

to better detection methods and patient’s awareness or whether it is a real trend 

toward increased prevalence of dental abnormalities.11 

The concept of ideal intercuspation assumes a strict relationship between 

tooth size and the size of maxillary and mandibular arches.12 Specific 

dimensional relationships must exist between the maxillary and mandibular teeth 

to ensure proper interdigitation, overbite, and overjet. Because patients with 

interarch tooth size discrepancies require either removal or addition of tooth 
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structure to open or close spaces in the opposite arch, it is important to determine 

the amount and location of a tooth size discrepancy before starting treatment.13  

Black14 was one of the first investigators to measure tooth sizes, and his tables of 

mean tooth sizes are still used today. The tooth size measurements of Wheeler15 

also are frequently used.  

Hashim and Al-Ghamdi 16 established  tooth width and arch dimensions in 
normal and malocclusion samples and compared tooth width and arch 
dimensions between males and females in normal and malocclusion samples. 
They found that, significant differences in tooth width between normal and 
malocclusion samples.  Also, there was statistical significant difference in tooth 
width between males and females where the males showed higher mean values.   

Uysal et al 17 aimed to identify the possible sex differences in tooth size 
ratios between sexes, and to determine whether there is a difference in the 
incidence of tooth size discrepancies for both the anterior and overall ratios when 
comparing with Angle malocclusion groups, when compared with untreated normal 
occlusion subjects. They concluded a significant sex difference only in the overall 
ratio for normal occlusion subjects, and all malocclusion groups showed statistically 

significant higher overall ratios than the normal occlusion group. 

To achieve an ideal and satisfactory relationship between the maxillary and 
mandibular arches, it is important to examine the mesiodistal width of the teeth. 
Therefore, in the present study, the intermaxillary mesiodistal tooth size 
measurements were determined from orthodontic pretreatment study cast for 
cases showing unilateral peg shape maxillary lateral incisor, regardless the 

present malocclusion and compared to a control group using measurements 
taken from casts represented normal occlusion. This study was performed in a 
sample of Egyptian population. 

Materials and method 

Sample: 

It comprised of twenty pairs of orthodontic pretreatment study casts with 

unilateral peg-shaped maxillary lateral incisors (group I). The control reference   
sample consisted of twenty pairs of orthodontic study casts with accepted 
occlusion (group II) matched with the peg-shaped sample according to age and 
sex. The age of the collected sample ranges from 14 - 26 years. These casts were 
further subdivided according to sex, 11 female and 9 male into subgroup A and 
subgroup B respectively, also, the control group II was subdivided into subgroup 

A' and subgroup B' respectively. The cases were selected from the clinical 
practice of the Orthodontic Department and from the dental college, Faculty of 
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Oral and Dental Medicine Cairo University. The following inclusion selection 
criteria were included:  

1- Good quality of orthodontic models of patients. 

2- All permanent teeth had erupted and were present from right first molar 

through left first molar. 

3- No severe mesiodistal and occlusal tooth abrasion. 

4- No residual crown or crown-bridge restoration. 

5- No record of restoration or stripping of incisor and canine teeth. 

Mesiodistal tooth size measurements: All the teeth were measured at the 

largest mesiodistal dimension, using a caliper. The reading was recorded at the 

0.1 mm level, measurements were made directly on the study casts. The same 

examiner made all the measurements under natural and neon light. The 

measurements were made as carefully as possible to avoid any damage to the 

casts. 

A Vernier caliper was used to measure the mesiodistal crown diameters of 

all teeth according to the method described by Moorrees et al 18 and Hunter and 

Priest.4 The width of each tooth was measured from its mesial contact point to its 

distal contact at its greatest inter proximal distance. The caliper held occlusal 

and parallel to the long axis of the tooth. The beaks were then closed until gentle 

contact was made with the contact points of the teeth. The measurements 

included the mesiodistal width of all the twelve maxillary and mandibular teeth 

from the right first permanent molar to the left first permanent molar on 20 pairs 

of casts (the peg shape lateral incisor group). However, the measurements of the 

20 pairs representing the normal occlusion group were obtained from a previous 

study19 and the mean of the measurements were taken.  

All statistical analysis were performed using the SPSS software package, 

mean(x), standard deviation (SD) values were calculated for each measurements 

and separately for males and females. To determine whether there are tooth size 

discrepancies between group I and II and between male and female a student's t- 

test was performed. 

RESULTS 

In a comparison between the measurements of group I and group II, a 

reduction in mesiodistal size of teeth was observed in all the measured teeth in 

either arches and in both sexes in the group I.    
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Intermaxillary tooth size measurements in females showing peg shape 

maxillary lateral incisor (group I subgroup A) in comparison to normal control 

casts (group II subgroup A’) recorded a highly significant reduction in lateral 

incisors at p<0.01 and significant reduction at p<0.05 in central incisors, canine 

and first premolar in the upper arch. In the lower arch a significant reduction at 

p<0.05 in canine and second premolar was observed (Table I and figures 2&3). 

Table I: Intermaxillary tooth size measurements in females showing peg shape lateral maxillary 

incisor in comparison to normal control casts: 

Variables 

Upper arch Lower arch 

subgroup A subgroup A'  

t-test 

subgroup A subgroup A'  

t-test x         SD x      SD x         SD x         SD 

Central Incisor 8.81   ± 0.46 9.2 ±    0.48 -1.85* 5.64   ±0.35 5.64    ±0.23 1.00NS 

Lateral Incisor 5.68    ±0.63 7.27±   0.66 -5.51** 6.14    ±0.49 6.33    ±0.39 -1.06NS 

Canine 7.64    ±0.39 8.03±   0.18 -2.83* 6.71    ±0.54 7.09    ±0.28 -1.97* 

First premolar 7.24    ±0.47 7.72±   0.35 -2.57* 7.23    ±0.55 7.54    ±0.38 -1.47NS 

Second Premolar 6.89    ±0.48 7.18±   0.31 -1.60NS 7.32    ±0.43 7.71    ±0.28 -2.41* 

First molar 10.65  ±0.70 10.97± 0.51 -1.17NS 11.26  ±0.79 11.61  ±0.37 -1.26NS 

NS: p > 0.05                                 *p < 0.05                                     **p < 0.01 

 

 

 

premolar premolar 

Fig.2: Mesiodistal width for upper teeth in subgroup A vs. subgroup A'. 
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However, the intermaxillary  tooth size measurements in males showing 

peg shape maxillary lateral incisor ( group I subgroup B)  in comparison to normal  

control casts ( group II subgroup B') recorded a highly significant reduction in 

lateral incisors and first and second premolars at p<0.01 and significant 

reduction at p<0.05 in central incisors, canine in the upper arch. A highly 

significant reduction at p<0.01 was recorded in central and lateral incisors and 

also first and second premolars, while the canine reported a significant reduction 

at p<0.05 in the lower arch, as represented in table II and figures 4& 5. 

Table II: Intermaxillary tooth size measurements in males showing peg shape lateral 

maxillary incisor in comparison to normal   control casts: 

 

Variables 

Upper arch Lower arch 

subgroup B subgroup B'  

t-test 

subgroup B subgroup B' 
t-test 

  x           SD x        SD x          SD   x           SD 

Central Incisor 8.69    ±0.86 9.28  ±0.47 -1.91* 5.40    ±0.14 5.95    ±0.25 -6.05** 

Lateral Incisor 5.61    ±0.73 7.47  ±0.51 -6.62** 5.84    ±0.34 6.62    ±0.36 -4.99** 

Canine 7.72    ±0.44 8.17  ±0.54 -2.03* 6.82   ±0.59 7.45    ±0.41 -2.76* 

First premolar 6.68    ±0.23 7.51  ±0.39 -5.81** 7.04    ±0.13 7.60    ±0.51 -3.37** 

Second Premolar 6.44    ±0.05 7.23  ±0.31 -7.88** 7.05    ±0.26 7.65    ±0.56 -3.06** 

First molar 10.65  ±0.51 10.86±0.56 0.88NS 11.66 ±0.57 11.71  ±0.49 -0.21NS 

NS: p>0.05                              *p<0.05                                        **p<0.01 

Fig.3: Mesiodistal width for lower teeth in subgroup A vs. subgroup A'. 
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Gender comparisons for group I having peg shape maxillary lateral incisor 

subgroups, recorded a reduction in most of the measurements in female than 

male. In the upper arch, a highly significant reduction in first and second premolars 

at p<0.01 was obvious. While in the lower arch, the central incisor recorded a 

significant reduction at p<0.05, as shown in table III.  
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Fig.4: Mesiodistal width for upper teeth in subgroup B vs. subgroup B'. 

 

Fig.5: Mesiodistal width  for lower teeth in subgroup B vs. subgroup  B'.  
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Table III: Intermaxillary tooth size measurements and gender comparisons for group I showing 

peg shape maxillary lateral incisor: 

 

Variables 

 

Upper arch Lower arch 

subgroup B subgroup A 
t-test 

subgroup B subgroup A 
t-test 

x        SD x        SD x        SD x        SD 

Central Incisor 8.69   ±0.86 8.81  ±0.46 -0.39NS 5.40    ±0.14 5.64    ±0.35 -2.00* 

Lateral Incisor 5.61    ±0.73 5.68  ±0.63 -0.23NS 5.84    ±0.34 6.14    ±0.49 -1.59 NS 

Canine 7.72    ±0.44 7.64  ±0.39 0.43NS 6.82    ±0.59 6.71    ±0.54 0.43 NS 

First premolar 6.68    ±0.23 7.24  ±0.47 -3.4** 7.04    ±0.13 7.23    ±0.55 -1.06 NS 

Second Premolar 6.44    ±0.05 6.89  ±0.48 -2.94** 7.05    ±0.26 7.32    ±0.43 -1.69 NS 

First molar 10.65  ±0.51 10.65 ±0.70 1.00NS 11.66±0.57 11.26  ±0.79 1.29 NS 

NS: p>0.05                            *p<0.05                                                 **p<0.01 

 

DISCUSSION 

Dentists in general and orthodontists in particular are cognizant of 

variation in the size of teeth and how these difference can influence a number of 

clinical restorative and orthodontic procedures. 

Harmony in the mesiodistal widths of the maxillary and mandibular teeth 

is a major factor in coordinating posterior interdigitation, overbite, and overjet in 

centric occlusion.20 Although the natural teeth match well in most individuals, 

approximately 5% of the populations have some degree of discrepancy among 

the sizes of individual teeth. A significant variation in this harmony will lead to 

malocclusion and difficulties in obtaining an occlusion with optimal overjet, 

overbite, and class I canine and molar relationship.21 

In fact, identification of genetic mutations in families with tooth agenesis 

or other dental anomalies will enable preclinical diagnosis and permit improved 

orthodontic treatment.11 An anomaly in the size of the maxillary lateral incisors 

is the most common cause of tooth size discrepancy. In the present study, 

intermaxillary mesiodistal tooth size variations in relation to unilateral peg shape 

maxillary lateral incisors was measured and compared to a normal occlusion 

control group in a sample of Egyptian population. 

Orthodontic study models were used in this study, the question of the 

accuracy of plaster casts made from alginate impressions as a representation of 
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the actual mesiodistal tooth width was investigated by many authors.22-25 The 

outcome of these studies indicated alginate impressions produce the most 

accurate dental casts when poured immediately. Furthermore, Hunter and Priest 4 

indicated there was considerable advantage in the measurement of teeth on the 

dental cast rather than measuring teeth directly in the mouth. 

Ballard 8 reported that the right and left mesiodistal width were different in 

90% of the cases studied. This means that measuring only one side can cause a 

significant error; thus in this study we use the mean of both right and left 

measurements.  

The age range of the selected sample in the present study was between 14 

to 26 years “early adulthood.” Doris et al 26  indicated early permanent dentitions 

provide the best sample for tooth size measurements because early adulthood 

dentitions has less mutilation and less attrition in most individuals. Consequently, 

the effect of these factors on the actual mesiodistal tooth width will be 

minimum. This was in accordance with others study. 27 

All the sample showed unilateral peg shape maxillary lateral incisor in which 

the contralateral one was present to determine the difference in the mesiodistal width 

of it and compared it to control group with normal lateral incisors. 

Sex differences in mesiodistal tooth width have been documented by 

several investigators; therefore both sexes were included in our study, in group I 

and group II. Our findings confirmed that the males had represented larger teeth 

than females, and this was on line with others results.16,27,28 This was also in 

agreement with the results of Bishara et al.29, Hashim and Murshid30, and Hattab 

et al.31  The number of female included was higher than that of the male this was 

related to high prevalence of this anomaly in this sex as confirmed by others.10  

The results of the present study showed an obvious reduction in 

mesiodistal size of intermaxillary tooth measurements in both sexes in group I.  

In comparing between the intermaxillary tooth size measurements in females 

showing peg shape maxillary lateral incisor and control female group, a highly 

significant reduction in lateral incisors and significant reduction in central incisors, 

canine and first premolar in the upper arch was recorded. Also, a significant reduction 

in canine and second premolar was observed in the lower arch. 

However, in comparing between the intermaxillary tooth size measurements in 
males showing peg shape maxillary lateral incisor and control male group, in the 
upper arch, a highly significant reduction in lateral incisors and first and second 
premolars and significant reduction in central incisors, canine was observed. 
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Furthermore, a highly significant reduction was recorded in central and lateral 
incisors and also first and second premolars, while the canine reported a 
significant reduction in the lower arch. 

Significant reduction was found in most of the measurements in female 
than male in gender comparisons for group I subgroups. In the upper arch, a 
highly significant reduction in first and second premolars was clear. While in the 

lower arch, the central incisor recorded a significant reduction. 

The importance of tooth size reduction   in orthodontic diagnosis was 
determined because the relationship between the upper and lower anterior and 
posterior dentitions is related to orthodontic finishing excellence. The results of 
the current investigation are of great value in confirming the presence of 
intermaxillary mesiodistal tooth size reduction in patients showing unilateral   

peg-shaped maxillary lateral incisors and this reduction can be a useful tool in 
the diagnosis, treatment and retention protocol of crowded malocclusion.   

REFERENCES 

1. Le Bot P and Salmon D. Congenital defects of the upper lateral incisors 
(ULI): condition and measurements of the other teeth, measurements of the 
superior arch, head and face. Am J Phys Anthrop 1977;46:231-44 

2. Bailit HL.  Dental variation among populations: an anthropologic view. Dent 
Clin of North  Am 1975;19:125-139.   

3. Dahlberg AA. Analysis of the American Indian dentition. In: Dental 
Anthropology. Pergamon Press- New York 1963, quoted from Abd- Aziz 

MH and Foda YM.  Prevalence of peg-shaped maxillary lateral incisor in 
relation to tooth agenesis and malpositioned of the maxillary cuspids; in a 
group of Egyptian population.  Egyptian Dental Journal 2004;50:545-49. 

4. Hunter WS and Priest WR.  Errors and discrepancies in measurement of 

size.  J Dent Res 1960;39:405-414, quoted from Abd- Aziz MH and Foda 
YM. Prevalence of peg-shaped maxillary lateral incisor in relation to tooth 
agenesis and malpositioned of the maxillary cuspids; in a group of Egyptian 
population.  Egyptian Dental Journal 2004;50:545-49. 

5. Townsend GC and Brown T.  Heritability of permanent tooth size.  Am J 
Phys Anthropol 1978;49:497-504. 

6. Guagliando MF. Tooth crown size differences between age groups: a 

possible new indicator of stress in skeletal samples. Am J Phys Anthro 

1982;58:383-389. 



                                                                                                       Egyptian               
Orthodontic Journal 

 89 Volume 29 - June 2006 

 

7. Lysell L and Mysberg N. Mesio-distal tooth size in the deciduous and 

permanent dentitions.  Eur J Orthod 1982;4:113-122. 

8. Ballard ML.  Asymmetry in tooth size, a factor in the etiology, diagnosis and 

treatment of malocclusion Angle Orthod 1944;14:67-71.quated from Rhee 

SH and Nahm DS. Triangular- shaped incisor crowns and crowding. Am .J. 

Orthod Dentofac Orthop. 2000, 118:624-8.  

9. Garn SW, Lewis AB and Kerewsky RS.  The meaning of bilateral asymmetry 

in the permanent dentition.  Angle Ortho 1966;36:55-62.  

10. Abd- Aziz HM and Foda MY.  Prevalence of peg-shaped maxillary lateral 

incisor in relation to tooth agenesis and malpositioned of the maxillary 

cuspids; in a group of Egyptian population. Egyptian Dental Journal 2004; 

50:545-49. 

11. Vastardis H. The genetics of human tooth agenesis; New discoveries for 

understanding dental anomalies. Am J Orthod Dentofac Orthop. 2000; 117:650-6. 

12. Laino A, Quaremba G, Paduano S, Stanzione S. Prevalence of tooth-size 

discrepancy among different malocclusion groups. Prog Orthod. 2003; 4:37–44.  

13. Smith SS, Buschang PH, Watanabe E. Interarch size relationships of three 

populations: does Bolton's analyses apply?. Am J Orthod Dentofac Orthop. 

2000; 117:169–174. 

14. Black GV. Descriptive anatomy of the human teeth. 4th ed. Philadelphia: SS 

White Dental Mfg. Co.1902, quoted from Uysal T, Sari Z,  Basciftci AF, 

and  Memili B.   Intermaxillary tooth size discrepancy and malocclusion: is 

there a relation? Angle Orthod 2005;75:2: 208–213  

15. Wheeler RC. A Textbook of Dental Anatomy and Physiology. Philadelphia, 

Penn: WB Saunders; 1961. 

16.  Baidas L, Hashim H. An anterior tooth size comparison in unilateral and 

bilateral congenitally absent maxillary lateral incisors. J Contemp Dent 

Pract. 2005 Feb 15;6(1):56-63. 

17. Uysal T, Sari Z, Basciftci AF, and Memili B. Intermaxillary tooth size 

discrepancy and malocclusion: is there a relation? Angle Orthod 2005;75:2: 

208–213. 

18. Moorrees CFA, Thomsen SO, Jensen E, and Yen PK. Mesiodestal crown 

diameter deciduous and permanent teeth in individuals. J Dent Res 1957; 

36:39-47. 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Baidas+L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Hashim+H%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Contemp%20Dent%20Pract.');
javascript:AL_get(this,%20'jour',%20'J%20Contemp%20Dent%20Pract.');


                                                                                                       Egyptian               
Orthodontic Journal 

 

 90 Volume 29 - June 2006 

19. El Sayed FA. Tooth size among different types of malocclusion in a group 

of Egyptian adults. Master Thesis, Faculty of Oral and Dental Medicine 

Cairo University 1991.  

20. Sperry TP, Worms FW, Isaacson RJ.  Tooth-size discrepancy in mandibular 

prognathism.  Am J Orthod 1977;72(2):183-90. 

21. Proffit WR, Fields HW, Ackerman JL. Contemporary Orthodontics. (2nd  Ed.) 

Mosby – Year book-  Inc. 1993; P.158. 

22. Hampson EL. The effects of environment on the dimensional stability of 

reversible and irreversible hydrocolloid impression materials. Br Dent J 

1955; 90:371-80. 

23. Beresford IS. Tooth size and class distinction. Dent Practit 1969;20: 113-20. 

24. Miller M. Syneresis of alginate impression materials. Br Dent J 1975; 139: 

425-30. 

25. Coleman RM, Hembree JH, Weber FN. Dimensional stability of irreversible 

hydrocolloid impression material. Am. J. Orthod. 1979;75:438-46.  

26. Doris J.M, Bernard B.W, and Kuftinec M.M.  A biometric study of tooth 

size and dental crowding. Am. J. Orthod Dentofac Orthop.1981; 79:326-336. 

27. Hashim HA, Al-Ghamdi SAF.  Tooth width and arch Dimensions in normal 

and malocclusion samples: An odontometric study.  J Contemp Dent Pract 

2005;6:036-051. 

28. Arya BS, Savara BS, Thomas D.  Relation of sex and occlusion to mesiodistal 

tooth size.  Am J Orthod. 1974; 66:479–486. 

29. Bishara SE, Jakobsen JR, Abdullah EM and Garcia AF. Comparison of 

mesiodistal and buccolingual crown dimensions of the permanent teeth in 

three populations from Egypt, Mexico and United states. Am. J. Orthod 

Dentofac Orthop 1989;96: 416-422. 

30. Hashim H.A. and Murshid Z.  Mesiodistal tooth width. A comparison 

between males and females. Part 1, Egyptian Dent J. 1993b;39:343-345. 

31. Hattab F.N, Al-Kateeb S. and Sultan I.  Mesiodistal diameters of permanent 

teeth in Jordanians. Arch oral Biol. 1996;41: 641-5. 

 


