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Summary 
A study w a s carr icd out to de te rmine the mcsio-distal 
crown d imens ions o f pe rmanen t teeth, and to find out if 
there were any symmet ry of the tooth sizes in a population 
of Nigerian children. T h e sample consisted o f 2 5 0 second-
ary school children (125 males and 125 females) randomly 
selected f rom 3 secondary schools within Ibadan metropo-
lis. Their age ranged f rom 12-15 years the mean age was 
12± 0.5 years. T h e results showed that there were no sig-
nificant differences (p>0.05) between the right and left sides 
of the dental arch with the exception of the maxillary sec-
ond premolars and the female mandibular canines. 
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tooth thereby reducing the tooth size. Interproximal caries 
can also affect the mcsio-distal width of a tooth [ 10]. Some 
studies have been done on tooth sizes of Nigerians [1-4], 
however none of these studies has reported whether or 
not there is asymmetry in tooth sizes. Tooth size symmetry 
p lays an impor tan t ro le in o r t h o d o n t i c s because the 
diagnosis and t rea tment o f malocc lus ion will requi re 
accurate knowledge of tooth size and a stable occlusion is 
often reliant on correct intcrcuspation of the teeth (11]. 
.Asymmetry in tooth size may therefore affect orthodontic 
treatment bccausc correct space analysis is essential if an 
optimal occlusion is to be achieved [ 12]. Therefore the aim 
of this study is to determine if there is symmetry in tooth 
sizes of Niger ians . 

Resume 
Ccttc e tude a etc faitc pour de te rminer les d immendions 
des dents distalc permanent ct dc t rouvcr s ' i l y avait unc 
symctr ic dc Pcpaisscur dc la dent dans la population cn-
fantine Nigcr iane c tudice . Deux ccntc inquantc collegians 
(125 garcons et 125 fillcs) ctaicnt selcct ionncs au harzard 
de trois e labl isemnets scconda i res dans le inotropic d ' l ba -
dan. Leur age variait en t rc 12-15 ans avec la moyenne de 
12±0.5 a n s . Les resultants montraient qu ' i l s n 'avaient pas 
dc d i f ference s ignif icat ive (P>0 .005) entrc les cotes droitc 
et g a u c h e du m a x i l l a i r c s e c o n d a i r c ct les c a n i n e s 
mandibulaire chcz les fillcs. 

Introduction 
The study o f s ize and shape of teeth has generated much 
literature than any aspect o f dental anthropology. Though 
several studies have been done on tooth sizes [1-10]. Tooth 
size can be said to be a f fec ted by a number of factors, this 
includes sex, race, diet, heredity and environment . 

Adcycmi and I s ickwc [3] have reported a sex 
difference in tooth sizes of Nigerians. Racial differences in 
tooth sizes have also been reported [2-4]. Tooth size can 
also be heredity or a f fec ted primari ly by the proccss of 
genetic transmission [5-7]. Environmental changes have 
also been known to a f fec t tooth size as in the case of 
Trista dan cunha, an isolated is land in the south Atlantic 
[8,9]. Attrition which occurs as a result o f chewing on 
hard abrasive food substance has been known to have an 
effect on the occlusal , incisal and proximal aspccts of the 
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Materials and method 
Two hundred and f i f ty secondary school children with 
age ranging between I2 - I5yca r s were selected by modi-
fied random sampl ing from 3 different secondary schools 
within Ibadan metropolis . Those choscn were 125 males 
and 125 females. Only those presenting with normal occlu-
sion were selected. Verbal consent w a s obtained f rom the 
vice-principal before conduct ing the study. 

Case selection criteria. 
Presence and complete eruption of all permanent teeth ex-
cept 3rd molars which were not included considering the 
age group selected. 
1. Intact dentition with no fracture. 
2. No conservative treatment except class I occlusal 

cavit ies 
3. No deformed or congenital dcfcct of teeth 
4. No devclopmcntal ly miss ing teeth in any of the 

a rches 
5. No history of previous or thodont ic treatment 

Impressions of their j a w s were taken using Den-
tal alginate impression material .Dental cast were repro-
duced from the impressions, these were numbered for easy 
identification. T h e ma le casts were separated f rom the 
females. 

T h e teeth were measured f rom the Dental casts 
with the aid of vernier cal ipers to the nearest 0.1 m m under 
clear natural light. In order to r emove memory bias the 
measurements were repeated at interval o f two weeks and 
the mean between the I" and 2,K| measurements were taken 
to represent actual reading. T h e analysis o f the data was 
done using a compu te r so f t -ware packagc (EP1-1NFO 6) 
and the compara t ive analysis was done using the student 
t test. 
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Results 
Their age range was f rom 12-15 years with mean age 12±0.5 

T h e results a re represen ted in tabular f o r m . T h e c o m p a r a -
tive Ana lys i s in tooth s izes b e t w e e n right a n d left s ide o f 
the Denta l a r c h e s a r c s h o w n in tab les 1-4. 

T h e mes io-d is ta l d i m e n s i o n of the maxillary central 
inc i sors r a n g e d f r o m 9 . 2 6 m m in f e m a l e s to 9 . 6 7 m m in the 
m a l e s w h i l e that o f the max i l l a ry lateral incisors ranged 
f rom 7 . 4 5 m m in females to 7 . 7 5 m m in males. The maxillary 
canines of females w a s 7 .92mm while it was 8.23mm in males. 

Table 1: Comparative analysis of mcsio-distal crown dimension in males maxilla 

Right maxilla 
Tooth Moan size Variance 

in mm 
Sample 
size 

Mean Size 
in mm 

Left maxilla 
Variance Sample 

size 
P-
value 

Significance 

C.I. 
L.I 
C 
P, 
P, 
M , 
M , 

9.67 
7.75 
8.23 
7.80 
7.07 

11.24 
9.80 

0.41 
0.35 
0.47 
0.35 
0.34 
0.41 
0.46 

115 
112 
104 
112 
101 
125 
74 

9.66 
7.72 
8.23 
7.92 
7.27 
11.09 
9.95 

0.41 
0.42 
0.42 
0.6 
8.56 
0.47 
0.44 

115 
118 
100 
1 1 2 

100 
122 
61 

0.90 
0.71 
0.9 
0.13 
0.03 
0.07 
0.19 

N/S 
N/S 
N/S 
N/S 
S 

N/S 
N/S 

/*>0.05 = Not significant (NS) 
There was a significant difference in 
C.I. = Central Incisor 
L.I. = Lateral Incisor 
C = Canine 
P = First Premolar 
P = Second Premolar 

Tabic 2: Comparative analysis of m< 

the left maxillary second premolar . 
M = First Molar 
M1 = Second Molar 
S.b. = Standard Deviation 
C.V. = Co-efficient of Variance 

jo-distal crown dimension in females maxilla 

Tooth Mean size 
Right maxilla 

Variance 
in mm 

Sample Mean size 
sizcin mm 

Left maxilla 
Variance Sample 

size 
P-

value 
Significacc 

C.I. 9.26 0.49 120 9.35 0.48 120 0.31 N/S 
L.I 7.45 0.56 116 7.51 0.56 117 0.54 N/S 
C 7.92 0.36 III 7.94 0.33 112 0.79 N/S 
P, 7.55 0.33 121 7.67 0.30 122 0.09 N/S 
P, 6.93 0.41 117 7.10 0.37 115 0.03 S 
M , 10.52 0.52 123 10.96 0.55 123 0.06 N/S 
M , 9.70 0.44 87 9.50 0.56 79 0.07 N/S 

There urn a significant difference in the left maxillary 2"J premolar 

Comparative analysis of mcsio-distal crown dimension in males mandible 

Right mandible Left mandible 
Mean size Variance Sample Mean Size Variance Sample P- Significance 
l n m m s ' z c in mm size value 

C.I. 5.96 0.15 112 5.92 0.19 108 0.47 N/S 
L.I 6.57 0.21 115 6.49 0.32 108 0.24 N/S 
C 7.66 0.32 n o 7.67 0.38 102 0.90 N/S 
P, 7.83 0.32 113 7.89 0.32 106 0.43 N/S 
P, 7.66 0.39 118 7.80 0.32 97 0.09 N/S 
M , 11.60 0.56 121 11.72 0.54 121 0.20 N/S 
M j 9.78 0.46 78 9.85 0.67 59 0.58 N/S 

No significant difference existed between right and left side of Dental arch. 
N/S = Not significant 
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The mesio-distal w i d t h o f t he max i l l a ry lM p r e m o l a r s w a s 
7.55mm in females and 7 . 8 0 m m in males . T h e maxil lary 2,K| 

premolars measured 6 .63mm in females and 7 .07mm in males. 
The I * maxil lary mola r s m e a s u r e d 10 .52mm in females and 
11,24mm in males . T h e 2,ul maxi l l a ry m o l a r s w a s 9 . 5 m m in 
females and 9 . 8 0 m m in males . 

T h e m a n d i b u l a r cen t ra l inc i sors w a s 5 . 8 5 m m in 
females and 5 . 9 6 m m in m a l e s . W h i l e m a n d i b u l a r lateral 
incisor measured 6 . 4 4 m m in f ema le s and 6 . 5 7 m m in males. 
The mandibular canine w a s 7 . 2 4 m m in females and 7 .67mm 
in males. T h e mand ibu la r 1M p remola rs in females measured 
7 .59mm and 7 . 8 0 m m in males . 

T h e mcs io -d i s t a l w id th o f the I4' mand ibu l a r m o -
lars in f ema le s m e a s u r e d 1 1 . 5 5 m m and 11 .72mm in males . 
The tooth s ize of f ema le mand ibu l a r 2011 mo la r s was 9 .88mm 
in females and 9 . 8 5 m m in males . 

Genera l ly there w a s n o s ign i f i can t d i f f c r c n c c be tween the 
right and left s i de o f the a r c h e s cxccp t in maxi l la ry 2nd 

p r e m o l a r s and the f e m a l e m a n d i b u l a r c a n i n e s as seen in 
tables 2 & 4. 

Denta l a s y m m e t r y has a l so been known to be 
exhib i ted by the N a r w h a l e especia l ly in the s ize of its cen-
tral incisors . Exper imenta l s tud ies in mice and rats have 
also s h o w n that co ld , heat , no ise and protein def icient diet 
can induce a s y m m e t r y f 10] 

Howeve r , a recent s tudy [9] o f tooth s ize a sym-
metry has indicated that Tr is tan da C u n h a children exhib-
its a high degree o f dental a symmet ry , whi le Boston Youth 
exhibi ted the least. T h e high deg ree o f dental a symmet ry 
in Tristan da C u n h a an isolated Island in the South Atlan-
tic wh ich w a s cvacua tcd in 1961 w a s associated with the 
poor terrain and inhospi tab le c l imatc , which contr ibuted 
to the high env i ronment stress. 

T h e sample s ize o f 2 5 0 s tudents has been the 
largest so far in de te rmin ing tooth s izes a m o n g Niger ians 
and this g a v e a rel iable data for compar i son . T h e age 
range of 12-15 years w a s a lso truly representat ive because 
at that age all the pe rmanen t teeth excluding the third mo-
lars would have erupted and be ing y o u n g permanent teeth 
they would not present with attri t ion. T h e measu remen t s 
were m a d e on dental cast , though measuremen t s m a d e on 

Fable 4: Comparative analysis ol mcsio-distal crown dimension in females mandible 

Right mandible Left mandible 
Tooth Mean size Variance Sample Mean Size Variance Sample P- Significance 

in mm size in mm size value 

C.I. 5.85 0.16 116 5.86 0.18 116 0.85 N/S 
L.I 6.45 0.15 117 6.44 0.16 116 0.84 N/S 
C 7.44 0.78 115 7.24 0.27 115 0.02 S 
P, 7.76 0.23 112 7.59 0.23 113 0.35 N/S 
P, 7.65 0.23 112 7.59 0.23 113 0.35 N/S 
M, 11.70 0.47 121 11.55 0.52 117 0.10 N/S 
M , 9.98 0.50 86 9.88 0.49 75 0.36 N/S 

There wax a significant ihUerenee in U'Ji mandibular canine. 

Discuss ion 
Teeth a re exce l len t ma te r i a l in l iv ing and non- l iv ing popu-
lation for a n t h r o p o l o g i c a l , gene t i c , odon to log ic and fo-
rensic inves t iga t ions . 

T h e y a r c the hardes t and chemica l ly most s table 
t issue in the b o d y a n d can be se lec t ive ly preserved and 
foss i l ized the re fo re p r o d u c i n g the best rccord for evolu-
t ionary change . T h o u g h denta l trai ts have been largely 
k n o w n to exhibi t a high d e g r e e of a symmet ry . A s y m m e t r y 
of tooth s izes d o e s o c c u r occas ional ly , this has intrigued 
researchers for wha t they migh t reveal about the under ly-
ing g e n e t i c s and d e v e l o p m e n t a l b i o l o g y of the teeth. 
A s y m m e t r y h a s been k n o w n to be direct ional if there is a 
distinct right and left bias and a c o m p o n e n t o f direct ional 
a s y m m e t r y ave rag ing ± 0 . 0 6 m m has been reported in cer-
tain teeth in h u m a n dent i t ion [8-9] 

A s y m m e t r i e s in the head region such as found in 
s t rab ismic chi ldren d o have associa t ion with a s y m m e t r y 
in the dent i t ion d e p e n d i n g on the embryona l origin and 
t iming o f deve lopmen ta l p rocesses [13]. 

dental cast arc said to be 0.1 m m larger than those of actual 
teeth. Dental casts measu remen t arc more rel iable than 
those m a d e directly in the mouth therefore analysis o f study 
models seemed appropr ia te for this study. 

Though there was a di f ference ofO. 10mm between 
the right and left max i l l a ry ccnt ra l inc isors and abou t 
0 .15mm between the maxil lary molars , these were however 
not statistically s ignif icant (P>0.05) . However there was a 
statiscally s ignif icant d i f f c r cncc be tween the right and left 
maxil lary second premola rs in both sexes and be tween the 
right and left mand ibu la r can ines in f ema les 

From this s tudy it can then be said that Niger ians 
do not exhibit statistically s ignif icant diffcrcncc in their tooth 
sizes with the exception of the maxillary sccond premolars and 
mandibular female canines. This diffcrcncc in the sizes of maxil-
lary sccond premolars has also been reported by Richard and 
Malhotra [14]. They measured the mcsio-distal crown dimen-
sion of 162 American Negroes and reported asymmetry in the 
size of the sccond premolars. To the best of the knowledge of 
the authors there is no literature to confirm asymmetry in the 
size of the mandibular canine. Further investigation may there-
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lore be necessary to confirm this finding. In conclusion, tooth 
sizes among Nigerians can be said to be symmetrical. Therefore 8. 
data IVom either side of the jaw can be taken as the same. Further 
studies eould still be done in an older age group where attrition 
has occurred. 

9. 

References 
1. Adeyemi T. A., Isiekwe M . C . Comparing permanent 

tooth sizes of Nigerians and American Negroes. West- 10. 
African Journal o f Mcd ic inc . 2003 ; 2 2 : 6 3 - 6 6 

2. Adeyemi T. A., Is iekwe M . C. Mcsio-dis tal c rown 
d i m e n s i o n s o f p e r m a n e n t t ee th in a N i g e r i a n 
popula t ion . Air. J. M e d . Sci. 2003 ; 3 2 , 2 3 - 2 5 11. 

3. A d e y e m i T. A . , I s i e k w e M . C . 2 0 0 3 . C o m p a r i n g 
p e r m a n e n t tooth s izes o f m a l e s and f e m a l e s in a 
Nige r i an p o p u l a t i o n . W e s t - A f r i c a n Journa l o f 12. 
Medicine. 2003; 2 2 , 3 : 2 1 9 - 2 2 1 

4. Otuycmi O. O. , Noar J. H.: A compar ison o f c rown 
s i ze d i m e n s i o n s o f p e r m a n e n t teeth in a Nige r i an 
and British popula t ion . Eu. J. Or thodont ics . 1996; 
18:623-628 13. 

5. Townscnd G . C. , B r o w n T. Hcri tabi l i ty o f p e r m a -
nen t too th s ize . A m e r i c a n J o u r n a l o f Phys ica l 
Anthropology. 1998; 4 9 : 4 9 7 - 5 0 7 . 14. 

6. Horowitz S. L., Osborne R. H., DeGeoige F. Heredi-
tary factors in tooth d imens ion : a s tudy o f the an-
terior teeth in twins. Angle Orthod. 1958; 28:87-93, 

7. S t e i n b e r g A . G . 1961: H e r e d i t a r y g e n e r a l i z e d 

mic rodon t i a . J . Dent . Res. 1961 ;40 :58 -62 . 
A l c a g n o , J . , G i b s o n J . "Se l ec t i ve Compromise : 
E v o l u t i o n a r y T r e n d s a n d M e c h a n i s m s in Homi-
nid T o o t h S i z e " in A d v a n c e s in Dental Anthro-
pology. N e w York: Wi lcy-Liss , Inc. 1991 
Alt , K., Ros ing F . , T c s c h I e r - N i c o l a , N .eds . Den-
tal A n t h r o p o l o g y F u n d a m e n t a l s , Limits and Pros-
pects . N e w York: Spr inger-Vcr lag/Wein, 1990. 
H o l l o w a y F. J . : E f f e c t s o f va r ious ratios of su-
c r o s e in p u r i f i e d d ie t s on the teeth and support-
ing s t r u c t u r e s o f ra ts . Arch . Ora l Biol. 1961; 3: 
185-200. 
A n d r e w s L. F.: T h e six keys to normal occlusion. 
A m e r i c a n Journa l o f Or thodont ics . 1972; 62:296-
309. 
Bishara S. E., S tan ley R. N.: Mixed-dentition man-
d i b u l a r a r c h length ana lys i s : a s tcp-by-step ap-
p r o a c h us ing the revised Hixon-Oldfa ther predic-
t ion m e t h o d . A m e r i c a n J o u r n a l Or thodont ics . 
1984;86 :130-135 . 
H e i k k i n c n , T., A l v e s a l o , L., Tienani J. A s y m m e -
tr ies in s t r a b i s m i c ch i ld r en . Journal of Orthodon-
tic and C r a n i o f a c i a l Research . 2002; 5 : 4 : 1 9 5 . 
R i c h a r d s o n E. R. , M a l h o t r a S. K.: Mesio-Distal 
c rown d imens ion o f pe rmanen t dentition of Ameri-
can N e g r o e s . A m e r i c a n Journa l o f Orthodontics. 
1975;68 :157-164 . 

Received: 30 D e c e m b e r 2 0 0 2 
A c c e p t c d : 7 Ju ly 2 0 0 4 


