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ABSTRACT

Aims: The aim of this study was to investigate if there is a correlation between the shape of the crowns
of the incisors and crowding. Materials and Methods: Plaster models of 100 individuals having class |
molar relationship were chosen .By using the irregularity index, 51 individuals (22 males and 29 fe-
males) were considered to be the crowding group(irregularity index >3mm),and 49 individuals (23
males and 26 females) were considered to be the normal group(irregularity index< 3mm).The casts
were selected from the POP department at the college of dentistry in Mosul University. Repeated mea-
surements of the maximum mesiodistal width of the incisal and cervical areas of the incisors were tak-
en by means of a vernier caliper and a ratios of these measurements were calculated. Results: The mean
value for the crowding group was significantly higher in the incisal area of lower incisors and upper
central incisors than corresponding values in the normal group. A significant correlation was present
between upper irregularity index and upper lateral incisor mesiodistal width ratio. Conclusions: The
lower incisors were more triangulary shaped in the crowding group than those in the normal one.
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INTRODUCTION

The four mandibular incisors are the
teeth most prone to positional irregulari-
ty.Y) Crowding is a common characteristic
of malocclusion. It appears in 37% of
class |1 malocclusions. Forty percent of
children and 85% of adolescents have
some degree of malalignment within the
dental arches.® Nearly 78% of the united
states population has some degree of ante-
rior dental crowding.®” Anterior crowding
is an orthodontic condition that the puplic
considers to be a significant esthetic prob-
lem.”) It affects the labial segment and
usually manifests during teenage period.
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The etiology is multifactorial such as de-
crease in dental arch length, maturation
and aging of the dentition,mesial drift, soft
tissue pressure, pressure from the back of
the dental arch, tooth morphology, the
amount and direction of late mandibular
growth,skeletal structures and complex
growth patterns, direction of eruption and
degenerative tissue changes.®® Mandibu-
lar-incisor-crown morphology is not corre-
lated with the amount of mandibular ante-
rior crowding relapse.”’Size and shape of
tooth crowns are morphogenetically pre-
determined during embryogenesis by ex-
pression of growth factors from enamel
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knots.® Malocclusion is the result of either
a skeletal or a dental discrepancy, but
crowding is a consequence of a tooth size
arch-length discrepancy.® The prevalence
of dental crowding was higher in the ante-
rior region, where as it decreased in the
premolar and molar region.*The most
prevalent malocclusion results from excess
tooth size compared with the size of the
supporting bone, this creates a tooth-size
arch-size discrepancy.™  Proffit!? de-
fined tooth size discrepancy as a dispro-
portion among the size of individual teeth
.Crowding may be of a genetic origin and
might not be caused by excessive tooth
size or changes in environmental factors
(masticatory activity).*® Tooth size and
crown proportion is only one of the several
factors that may be involved in the etiolo-
gy of dental crowding.” The aim of this
study was to evaluate if there is a correla-
tion between incisors crown shape and
crowding, and to determine the differences
between the genders.

MATERIALS AND METHODS

Upper and lower plaster cast models
of 100 individuals were selected from the
orthodontic department at college of denti-
stry in Mosul University. The casts se-
lected had class | molar relationships. By
using the Irregularity Index (1) as de-
scribed by Little,™® 51 individuals
(22males and 29 females) were assigned to
a crowding group (11 >3mm), and 49 indi-
viduals (23 males and 26 females) were
assigned to a normal group (11<3mm).The
index is the sum of five measurements,
each of which is the linear distance be-
tween the anatomic contact points from
the mesial aspect of canine to the masial
aspect of the contralateral tooth.

In this study, the cervical maximum
mesiodistal width (CMD) of each incisor
were measured (upper and lower, right
and left) at the level of the cementoenamel
junction equal to one forth of the labial
crown length gFig 1),as described by You
@ and Ash.*” The incisal maximum me-
siodistal width (IMD) was measured at the
level of incisal edge, with the use of a ver-
nier caliper, repeated measurements were
taken for the following: 1. LLCMD: Lower
central incisor cervical maximum mesi-
odistal width. 2. L1IMD: Lower central

incisor incisal maximum mesiodistal
width. 3. L1R: Lower central incisor me-
siodistal width ratio (L1IMD/L1CMD
x100). 4. L2CMD: Lower lateral incisor

cervical maximum mesiodistal width. 5.
L2IMD: Lower lateral incisor incisal max-
imum mesiodistal width. 6. L2R: Lower
lateral incisor mesiodistal width ratio
(L2IMD/L2CMDx100). 7. LIRI: Lower

incisor irregularity index.8. ULCMD: Up-
per central incisor cervical maximum me-
siodistal width. 9. U1IMD: Upper central
incisor incisal maximum mesiodistal
width. 10. U1R: Upper central incisor me-
siodistal width ratio (U1IMD/U1CMD
x100). 11. U2CMD: Upper lateral incisor

cervical maximum mesiodistal width. 12.
U2IMD: Upper lateral incisor incisal max-
imum mesiodistal width. 13. U2R: Upper
lateral incisor mesiodistal width ratio
(U2IMD/U2CMD x100). 14. UIRI: Upper

incisor irregularity index. The mean of
both left and right measurements were cal-
culated. Analysis of data by using SPSS
program was done including descriptive
statistics (mean and standard deviations)
of the measurements for the crowding and
normal groups and t-test between two
groups and between males and females.
Pearson correlation was done between in-
cisor width ratio, which represents shape,
and the irregularity index, which
represents crowding. The "r" value is de-
scribed as significant P<0.0land P<0.05
level.

Fig.1: Diagram representing measurements.

RESULTS
Tables (1, 2) described descriptive
statistics (means and standard deviations)
of the measurements and t-test between
normal and crowding groups and between
males and females within each occlusion.
The results showed that in the total
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sample, the L1IMD, L2IMD, U1CMD,
U1IMD and UlRmeasurements were sig-
nificantly higher in the crowding group
than normal group. In males, L2IMD,
U1CMD and U1R were significantly high-
er in crowding group than normal. Con-
cerning females, UICMD and UlIMD
were significantly higher in crowding
group than in normal group. In normal
occlusion, males showed significantly
higher values of U1IMD, L1R, U1R and

U2R than females, while females showed
significantly higher value of L1CMD,
UICMD and U2CMD than males. In
crowding occlusion, males showed signifi-
cantly higher value of L2IMD, L1R and
L2R than females. Table (3) showed the
Pearson correlation between incisor width
ratio and irregularity index. Only a signifi-
cant correlation was present between U2R
and UIRI.

Table (1): Means and SD of the measurements and t-test between normal and crowding
groups in total sample, males and females.

Variables Occlusion Total Male Female
Mean SD Sig Mean SD Sig Mean SD Sig
N 3507 0501 NS 3337 055 NS 365 0.40 NS

L1CMD C 3.601 0.509 3.46 0.58 3.70 0.42
N 5461 0402 S 5.43 048 NS 5.8 0.31 NS

L1IMD C 5.620 0.436 5.65 0.46 5.59 0.41
N 158.66 2494 NS 167.11 30.77 NS 151.1 154 NS

L1R C 158.82 23.39 167.17 27.01 152.4 18.2
N 3.658 0509 NS 352 050 NS 3.77 0.49 NS

L2CMD C 3.629 0.486 3.50 0.57 3.72 0.39
N 5957 0402 S 5.95 046 S 5.95 0.34 NS

L2IMD C 6.208 0.418 6.33 0.39 6.11 0.41
N 165.41 2236 NS 17145 2443 NS 160.0 19.2 NS

L2R C 173.89 25.27 184.90 30.39 1655 16.7
N 1.373 1169 S 1.31 105 S 1.42 127 S

LIRI C 8.896  3.995 9.46 4,54 8.46 3.54
N 6.125 0.688 S 5.79 070 S 6.41 052 S

Ui1CMD C 6.693  0.837 6.49 0.73 6.84 0.88
N 8594 0833 S 8.83 056 NS 8.38 097 S

U1lIMD C 8.922 0.568 8.87 0.57 8.96 0.57
N 142.01 20.76 S 15421 1692 S 131.2 178 NS

U1R C 134.88 14.87 137.97 14.63 1325 14.8
N 4594 0.628 NS 4.33 056 NS 4.82 0.59 NS

U2CMD C 4566 0.692 4.38 0.76 4.70 0.60
N 6.699 0606 NS 6.73 055 NS 6.66 0.65 NS

U2IMD C 6.770 0.786 6.76 0.57 6.77 0.92
N 147.79 19.88 NS 15752 1968 NS 139.1 159 NS

U2R C 151.06 25.52 157.96 25.53 1458 24.6
N 1.373 1197 S 1.36 113 S 1.38 127 S

UIRI C 9.323 4.225 10.31 5.44 8.57 2.87

(Measurements in millimeters).

N=Normal, C=Crowding, SD=Standard Deviation, NS=Not Significant, S=Significant at P<0.01 and

P<0.05.
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Table (2): Means and SD of the measurements and t-test between males and females within
normal and crowding groups.

Normal Crowding
variables Males Females Sig Males Females Sig
Mean SD Mean SD Mean SD Mean SD

LICMD 3.33 0.55 3.65 040 S 346 0.58 3.70 042 NS
L1IMD  5.43 0.48 5.48 031 NS 5.65 0.46 5.59 041 NS
L1IR 167.11 30.7 15119 154 S 167.17 270 15249 182 S
L2CMD  3.52 050 3.77 049 NS 3.50 057 3.72 0.39 NS
L2IMD 5954 046 5.959 034 NS 6.33 039 6.11 041 S
L2R 17145 244 160.06 19.26 NS 18490 303 16554 16.7 S
LIRI 131 1.05 142 127 NS 9.46 454  8.46 3.54 NS

UlCMD 5.79 0.70 641 052 S 649 0.73 6.84 0.88 NS
UliIMD 8.83 0.56 8.38 097 S 887 0.56 8.96 0.57 NS
U1R 15421 169 13122 178 S 13797 14.63 13254 148 NS
U2CMD 4.33 0.56 4.82 059 S 438 0.76  4.70 0.61 NS
U2IMD  6.73 0.55 6.66 0.65 NS 6.76 0.57 6.77 092 NS
U2ZR 15752 19.68 139.19 1594 S 15796 255 14582 246 NS
UIRI 1.36 113 1.38 1.27 NS 1031 544 857 2.87 NS

(Measurements in millimeters).
N=Normal, C=Crowding, SD=Standard Deviation, NS=Not Significant, S=Significant at P<0.01 and
P<0.05.

Table (3): Pearson correlation between incisor width ratio and irregularity index.
L1R L2R UIR U2R
LIRI -0.091  0.033  -0.229 -0.039
UIRI 0.106 0.165 -0.087  0.305*
*correlation is significant at the 0.05 level.

DISCUSSION

In this study, the lower incisors were
larger incisally in crowding group than
normal group. Incisor crowns comes in
many shapes: square, triangular, ovoid and
mixed."®" It has been stated that the
broader the contact, the more stable the
tooth and the less likely it is to slip under
pressure or tension.® Triangular shaped
incisors have a small contact area and thus
a more unstable contact.®®*® The results
of the present study were similar to those
reported by others.“*? This study showed
that ULCMD and U1IMD in the crowding
group were significantly higher than nor-
mal group in the total sample and in fe-
males, while males had higher value of
U1CMD than normal one. Other mea-
surements also higher in crowding group
but not to a significant level. " Agenter et
al.*" stated that crown dimensions were
characteristically larger in the sample with
crowding. The association between dental
crowding and tooth size has been studied
previously, various studies have reported a
significant association between both, 2*

22.2) while others disagree.®*® It is ex-
pected that tooth sizes is not the only de-
termining factor in the origin of crowd-
ing.®

Rhee et al.® stated that the preva-
lence of crowding is higher in individuals
with triangular shaped incisors. The study
showed that in the normal group males
showed significantly higher values of
U1IMD, L1R, U1R and U2R than females,
while females showed significantly higher
value of LICMD, UICMD and U2CMD
than males. Some studies stated that there
are no significant differences in the inci-
sors tooth size between males and fe-
males.?®?" While others stated that all
dimensions are more pronounced in males
than females.®®?® It has been evaluated
that a major sex differences in tooth shape
emerges, with males tending toward more
nearly square dimensions and females
have more rounded crowns.®® 3 |n
crowding occlusion, this study showed
that males had significantly higher value
of L2IMD, L1R and L2R than females.
Some studies showed that the men's teeth
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were larger than the women's, however no
measurement was statistically signifi-
cant.® % %323 Others showed that a sta-
tistically significant gender difference was
found in anterior ratio.®** Upper central
incisor of males is larger than females,
while upper lateral incisor of females had
a sexually dimorphic crown form characte-
rized by a significantly smaller mesiodistal
measurements at the level of the cemen-
toenamel junction, which translated into
more flared upper lateral incisor
crowns.®® When male and female mea-
surements were compared, statistical signi-
ficance was seen in both measurements of
L2CMD and L2IMD, and in both U1IMD
and U2IMD. Females had more triangu-
lary shaped lower incisors whereas males
had more triangulary shaped upper inci-
sors. However these differences were not
statistically significant.” The results of
the current study showed a positive corre-
lation exists between the U2R and UIRI,
this result is similar to that found by Rhee
et al.Y) which means that more triangulary
shaped upper lateral incisor leads to more
crowding.

CONCLUSIONS

The lower incisors were larger incisal-
ly in crowding than normal group which
means that these teeth are more triangulary
shaped and having a small contact area,
thus more unstable contacts. The results of
the present study suggest that the preva-
lence of crowding is higher in individuals
with triangulary shaped incisors.
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