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ABSTRACT
Aim: To assess the relation between the anterior dental crowding in Class | molar occlusion with the
dental arch parameters in both dental arches and for both sexes. Materials and Methods: This study
presented data from examination of the study casts for a sample of 106 maxillary and 142 mandibular
dental arches of pupils of the intermediate school in Mosul City aged 12—15 years of Iragi origin. The
sample was divided into three main groups according to anterior dental crowding degree (0-2.0 mm,
2.1-4 mm and over 4.0 mm). This was done by calculation of dental arch space available (dental arch
perimeter) by utilizing the segment arch technique. The six segment technique assessed by using a
modified sliding caliper gauge. The mesio—distal crown width of each tooth was measured, to get the
space necessary, and the difference between the space available and the space necessary is negative
value represent the amount of crowding. The data was analyzed utilizing statistical analyses at p<0.05
significant level. Results: all the dental arch parameters were insignificantly decreased throughout the
three groups accompanied by increase in the degree of anterior dental crowding except the dental arch
perimeter which decreased significantly, while intercanine and the canine—molar parameters were
insignificantly increased in both dental arches and for both sexes. Conclusion: The inter—canine

parameter increase in crowding case whereas the other parameters are decrease.
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INTRODUCTION

Anterior dental crowding is one of the
most common and recognized features of
malocclusion. Many thoughts and factors
have been advanced to explain its nature.
One of these is regarding it as a discrepan-
cy between the mesio—distal crown width
and the size of the dental arch parameter-
rs.t?

Numerous investigations that have
been undertaken to determine the causati-
ve factors in crowding. There seems to be
general agreement that dental crowding is
a multifactorial condition and no specific
can cause it independently.®

Despite, Bishara® in their studies, in-
dicated that the hereditary and environme-
ntal appeared equally important, but the
hereditary was the major factor particular-
ly in severe malocclusion.

The basal bone growth (mandible and

maxilla) serve as bases for the dental arch-
es. So any change in their morphology or
growth may alter the occlusal relation and
function.® Furthermore, it was considered
that the anterior crowding is a multifactori-
al problem and the skeletal pattern of gro-
wth was one of these factors.® responsible
factors for the forward movement of bucc-
al teeth.”

The other important factors of dental
arch crowding were: 1) Supernumerary te-
eth,® 2) Early loss of primary teeth,® 3)
Prolong retention of primary teeth® 4)
Abnormal eruptive pathway,® 5) Bad oral
habits,“> 'Y and 6) Mouth breathing.® *?

This study is an attempt to describe
the influence of the three degree of anteri-
or dental crowding (0-2.0 mm, 2.1-4.0
mm and over 4.0 mm) on the dental arch
parameters (intercanine, interpremolar, int-
ermolar, canine—vertical, molar—vertical,

Al-Rafidain Dent J
Vol. 6, Splss, 2006



Dental arch parameter

canine—molar, incisal-canine, incisal-mol-
ar and arch perimeter) in both dental arch-
es and for both sexes.

MATERIALS AND METHODS

The sample was collected from the
intermediate school pupils of age range be-
tween 12-15 years in Mosul city. The clin-
ical examination of 8932 pupils provided
106 maxillary and 142 mandibular cases
of anterior dental crowding. The sample
was divided into three groups according to
the degree of the anterior crowding as foll-
OWs:

Group A (0.1-2 mm crowding): For male
was 20 maxillary arches and 35 mandibul-
ar arches and for female was 21 maxillary
arches and 21 mandibular arches.

Group B (2.1-4.0 mm crowding): For male
was 17 maxillary arches and 26 mandibul-
ar arches and for female was 12 maxillary
arches and 26 mandibular arches.

Group C (4.1 mm and over): For male was
20 maxillary arches and 12 mandibular ar-
ches and for female was 16 maxillary arc-
hes and 14 mandibular arches.

The selected sample was fulfilled the
following criteria: Normal healthy pupil of
lagi origin without any facial deformity or
asymmetry; full complement of permanent
dentition excluding the second and third
mlars; all teeth were normal in shape and
fully erupted; the sample of Class I occlus-
ion according to Angle’s classification;™
no history of any previous orthodontic tre-
atment and no history of any oral habits.

The conducted methods in this study
included: Precise alginate impressions we-
re taken for the selected anterior crowding
dental arches, and good stone casts were
prepared to measure: Anterior crowding in
millimeter as described by Hunter and Pri-
est® and Hunter™ in measuring the dent-
al arch space necessary (summation the
mesiodistal crown width).

The space available, which was meas-
ured according to that of Lundstrom.®®
This was measured in six segments in each
dental arch, and the summation of these
Six segment measurements gave dental ar-
ch perimeter. The amount of the crowding
was derived by the formula: Dental arch
space available — dental arch space necess-
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ary = amount of dental crowding (negative
in value). The dental casts were divided in-
to three groups according to the amount of
crowding, which were 0.1-2 mm, 2.1-4
mm and 4.1 mm and over. The dental arc-
hes parameters were measured from the
dental arch study cast.

These parameters were: Intercanine
distance, Intermolar distance at mesiobuc-
cal cusp tip (ICD, IMD)™", Interpremolar
distance (OPD)™®, Canine vertical distan-
ce (CVD)™, Molar vertical distance at
mesiobuccal cusp tip (MVD)®Right cani-
ne-molar distance Left canine—molar dist-
ance, (CMD-R, CMD-L)®, Right incis-
or—canine distance Left incisor—canine dis-
tance, (INCD-R, InCD-L)??, Right incis-
or—molar distance, Left incisor—molar dist-
ance (INMD-R, InMD-L)®, Arch perim-
eter (AP)"®

The study sample data were subjected
to the statistical analysis, which included:
Descriptive analyses (mean and standard
deviation),One-way analysis of variance
(ANOVA test) and Multiple compression
test (modified t—test) at p < 0.05 for vario-
us dental arch parameters and the crowdi-
ng degree.

RESULTS

The analysis of the variance (Tables 1
and 2) revealed no significant difference in
the dental arch parameters among the three
groups of anterior crowding for both sexes
in the maxillary dental arch and also in
mandibular dental arch, except that the de-
ntal arch perimeter had significant differe-
nces among the three groups of anterior cr-
owding in maxillary and mandibular dent-
al arches for both sexes.

The application of the variance analy-
sis at p < 0.05, a significant difference was
noticed in dental arch parameters between
male and female for both maxillary and
mandibular dental arches (Table 3) and
(Figure 1).

The analysis of variance (at p < 0.05)
explored no significant difference between
the piled right and left parameters of the
(incisal—canine, incisal-molar and canine—
molar) in both dental arches for both sexes
as illustrated in (Table 4) and (Figure 2)
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Table (1): Comparison among the means for the maxillary and the mandibular dental arch
dimensions of the crowded anterior teeth in males

Anterior Crowding Degree

Pooled
Dental 0.1-2mm 2140mm >41mm
_Arch Side —NU=20 NU=17 NU=20 NU=57 F-Value
Dimensions NL=35 NL=26 NL=12 NL=73
Mean+ SD Mean+SD  Mean+ SD  Mean+ SD
Maxillary Dental Arch
ICD 34.29+3.98  34.77+2.51  34.92+1.40 34.61+2.52  Not significant
IPD 47.24+1.63  46.91+1.97 4584+1.65 46.04+2.61  Not significant
IMD 51.52+2.42  50.12+1.48  48.92+1.63 50.62+2.49  Not significant
C-vD 8.63+1.33 8.44+1.19 8.31+0.99 8.47+1.37 Not significant
M-VD 31.65+1.29  31.32+0.74  31.20+0.99 31.47+1.14 Not significant
Right  19.0+1.29 18.71+1.47  17.72+2.76  18.64+2.83  Not significant
In-CD Left 18.88+1.00 18.42+1.74  18.23+2.26 18.59+2.19  Not significant
In-MD Right 41.08+2.12  40.54+1.81 39.46+2.69 41.88+1.66  Not significant
Left 4153+2.21 40.47+1.76  40.15+2.65 42.07+1.53  Not significant
C_MD Right 26.23+0.82  26.68+0.44  26.75+1.25 25.78+1.29  Not significant
Left 26.10+1.06 26.25+0.70  26.81+0.88 26.41+1.66  Not significant
AP 97.75+3.23  96.15+2.73  91.61+4.16  94.71+4.27 Significant
Mandibular Dental Arch
ICD 26.50+2.09  26.66+2.37  26.86+2.29 26.59+2.30  Not significant
IPD 39.89+1.73  39.46+1.95 38.40+2.66 39.44+2.18  Not significant
IMD 44.23+2.56  43.85+1.68  43.36+1.73  43.90+2.03  Not significant
C-vD 5.84+0.91 5.52+1.18 4.99+1.12 5.63+3.09 Not significant
M-VD 26.52+2.40 26.36+1.31  26.10+1.73  26.40+2.08  Not significant
In-CD Right 13.27+1.13 12.58+2.31 12.48+2.26  13.04+1.35 Not significant
Left 13.12+1.47  12.37+2.23 12.21+2.66 12.96+1.76  Not significant
In-MD Right 36.49+2.93  36.29+3.29  35.98+3.03 36.38+1.93  Not significant
Left 36.41+3.75 36.29+3.29  35.93+2.76  36.29+1.09  Not significant
C_MD Right 25.68+0.85 25.91+0.93 26.21+1.01 25.85+1.01  Not significant
Left 25.55+0.96 25.83+1.66 26.06+1.18 25.78+1.01  Not significant
AP 85.32+4.01  83.63+3.95 80.71+3.33  34.35+3.74 Significant

All measurements are in mm; N: Number; U: upper; L: Lowe; ICD: Intercanine distance; IPD: Interpremolar
distance; IMD: Intermolar distance at mesiobuccal cusp tip; CVD: Canine vertical distance; MVD: Molar
vertical distance at mesiobuccal cusp tip; CMD: Canine—molar distance; InCD: Incisor—canine distance; InMD:

Incisor—-molar distance; AP: Arch perimeter.
Dental arch parameter
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Table (2): Comparison among the means for the maxillary and the mandibular dental arch
dimensions of the crowded anterior teeth in females

Anterior Crowding Degree

Dental Arch 012mm  2140mm  >41mm Pooled
Dimensions Side NU=21 NU=12 NU=16 NU=49 F-Value
NL=29 NL=26 NL=14 NL=69
Mean +SD Mean +SD Mean +SD Mean +SD
Maxillary Dental Arch

ICD 3262 271 3307 125 3314 409 3265 4.09 Notsignificant
IPD 4498 186 4461 103 4324 331 4428 224 Notsignificant
IMD 4951 256 4927 151 48.77 329 4951 221 Notsignificant
C-VvD 769 129 767 157 752 171 7.64 141 Notsignificant
M-VD 29.71 298 2964 192 29.13 335 2949 232 Notsignificant

Right 18.02 198 1783 0.68 17.70 198 17.90 1.66 Not significant

In-CD Left 1798 222 1772 125 1739 222 1773 159 Notsignificant
In-MD Right 40.21 114 3950 1.18 39.12 245 39.64 133 Not s!gn!f!cant
Left 40.72 198 39.83 126 3996 243 40.28 1.63 Notsignificant
C_MD Right 25.14 122 2525 163 2531 157 2515 3.29 Not significant
Left 2505 1.18 2533 1.03 2541 111 25.02 3.39 Notsignificant

AP 90.28 448 89.25 531 87.73 372 8895 428 Significant

Mandibular Dental Arch

ICD 25,17 261 2542 263 2475 202 2523 173 Notsignificant
IPD 3821 155 3808 242 3725 1.83 37.93 197 Notsignificant
IMD 4320 269 4270 294 4235 187 4284 220 Notsignificant
C-vD 4.96 0.82 4.68 1.41 4.42 090 4.76 1.06 Notsignificant
M-VD 2539 0.75 2528 253 2457 1.08 2496 2.05 Notsignificant
In-CD Right 1341 181 1282 129 1270 1.02 1289 3.88 Notsignificant
Left 13.46 228 1268 155 1244 1.03 1275 4.01 Notsignificant
INn-MD Right 35.13 1.02 35.06 198 3477 141 3492 299 Notsignificant
Left 3520 139 3515 228 3490 119 3523 225 Notsignificant
C_MD Right 25.26 0.64 2548 1.06 2595 0.88 2452 1.88 Notsignificant

Light 2534 080 2545 106 26.13 096 2508 1.36 Notsignificant
AP 8475 477 8272 450 80.79 2.63 8187 434 Significant

All measurements are in mm; N: Number; U: upper; L: Lowe; ICD: Intercanine distance; IPD: Interpremolar
distance; IMD: Intermolar distance at mesiobuccal cusp tip; CVD: Canine vertical distance; MVD: Molar vertical
distance at mesiobuccal cusp tip; CMD: Canine—molar distance; InCD: Incisor—canine distance; InMD: Incisor—molar
distance; AP: Arch perimeter.
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Table (3): Comparison of the means for the maxillary and the mandibular dental arch
dimensions of the crowded anterior teeth between males and females

Male Female Pooled
Dental Arch Side NU=57 NU=49 NU=106 t-value
Dimensions NL=73 NL=69 NL=142
Mean +SD Mean +SD Mean +SD
Maxillary Dental Arch

ICD 34.61 2.52 32.65 4.09 33.80 3.34 Significant
IPD 46.04 2.61 44.28 2.24 45.31 2.44 Significant
IMD 50.62 2.49 49.51 2.21 50.17 2.33 Significant
C-VvD 8.47 1.37 7.64 1.41 8.12 1.39 Significant
3M-VD 31.47 1.14 29.49 2.32 30.65 1.79 Significant

Right  18.64 2.83 17.90 1.66 18.36 3.24 Significant

In-CD Left 18.59 2.19 17.73 1.59 18.23 1.93 Significant
INn-MD Right 41.88 1.66 39.64 1.33 40.95 1.88 Significant
Left 42.07 1.53 40.28 1.63 41.33 2.18 Significant
C_MD Right  25.78 1.29 25.15 3.29 25.52 1.97 Significant
Left 26.41 1.66 25.02 3.39 25.83 1.88 Significant
AP 94,71 4,27 88.95 4.28 92.31 4.27 Significant
Mandibular Dental Arch
ICD 26.59 2.30 25.23 1.73 25.91 1.28 Significant
IPD 39.44 2.18 37.93 1.97 38.71 2.07 Significant
IMD 43.90 2.03 43.84 2.20 43.38 2.12 Significant
Cc-vD 5.63 3.09 4.76 1.06 5.21 2.27 Significant
M-VD 26.40 2.08 24.96 2.05 25.70 2.04 Significant
In—CD Right 13.04 1.35 12.89 3.88 12.97 2.85 Significant
Left 12.96 1.76 12.75 4.01 12.86 3.05 Significant
INn-MD Right  36.38 1.93 34.92 2.99 35.67 2.32 Significant
Left 36.29 1.09 35.23 2.25 35.76 1.32 Significant
C_MD Right  25.85 1.01 24.52 1.88 25.16 1.53 Significant

Left 25.78 1.01 25.08 1.36 25.43 1.32 Significant
AP 84.35 3.74 81.87 4.34 83.14 3.92 Significant

All measurements are in mm; N: Number; U: upper; L: Lowe; ICD: Intercanine distance; IPD: Interpremolar
distance; IMD: Intermolar distance at mesiobuccal cusp tip; CVD: Canine vertical distance; MVD: Molar
vertical distance at mesiobuccal cusp tip; CMD: Canine-molar distance; InCD: Incisor—canine distance; InMD:
Incisor—molar distance; AP: Arch perimeter.
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[m0.1-2mm m2.1-4.0mm 8> 4.1 mm |

ICD IPD IMD C-VD M-VD In-CD In-MD C-MD AP
(A)

W01-2mm B21-40mm O>41mm

ICD IPD IMD C-VD M-VD In-CD In-MD C-MD AP

(B)

Figure (1): Means for the maxillary. A: and mandibular; B: dental
arch dimensions of the crowded anterior teeth in males

Table (4): Comparison of the means for the maxillary and the mandibular dental arch
dimensions of the crowded anterior teeth between the right and left sides for both sexes

Dental Arch Side Male t_value Female t-value
Dimensions Mean | +SD Mean | +SD
Maxillary Dental Arch
Right 18.64 2.83 Not 17.90 1.66 Not
In-CD Left | 1859 | 2.19 | significant 17.73 | 159 | significant
In-MD Right | 41.88 1.66 ~ Not 39.64 1.33 ~ Not
Left 42.07 1.53 significant 40.28 1.63 significant
C_MD Right | 25.78 1.29 ~ Not 25.15 3.26 ~ Not
Left 26.41 1.66 significant 25.02 3.39 significant
Mandibular Dental Arch
In-CD Right 13.14 1.35 ~ Not 12.89 3.88 ~ Not
Left 12.96 1.75 significant 12.75 4.01 significant
In-MD Right | 36.38 1.93 ~ Not 34.92 2.99 ~ Not
Left 36.29 1.09 significant 35.23 2.25 significant
C_MD Right | 25.85 1.01 Not 24.52 1.88 Not

Left 25.78 1.01 significant 25.08 1.36 significant

All measurements are in mm; N: Number; U: upper; L: Lowe; ICD: Intercanine distance; IPD:
Interpremolar distance; IMD: Intermolar distance at mesiobuccal cusp tip; CVD: Canine vertical distance;
MVD: Molar vertical distance at mesiobuccal cusp tip; CMD: Canine-molar distance; InCD: Incisor—
canine distance; InNMD: Incisor—molar distance; AP: Arch perimeter.
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ICD IPD IMD C-VD M-VD In-CD In-MD C-MD AP
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Figure (2): Means for the maxillary. A: and mandibular; B: dental arch
dimensions of the crowded anterior teeth in females

DISCUSSION

There was a non significant ascendi-
ng changes in the mean value of the ICD
within the three groups of anterior dental
crowding in the maxillary and mandibular
dental arches for both sexes. This finding
was similar to those of Berg,*” but parad-
oxical to those of Sinclair and Little™” re-
duction in the ICD accompanied by the in-
crease in the anterior dental crowding. The
present result disagree with the findings of
Al-Hassany,®® who reported no change
(no increase or decrease) in the mean val-
ues of the maxillary ICD in persons with
anterior dental crowding, Male and fema-
le comparison revealed a significant great-
er mean value of the ICD in male than fe-

male in both dental arches. This finding
confirmed with other studies.®" % The gr-
eater mean value of the ICD in male than
female could be due to large dental arch of
male than female.

The mean value of the IPD showed
insignificant decrease among the three gr-
oups of anterior dental crowding for the
maxillary and mandibular dental arches in
both sexes. The insignificant decrease in
the IPD in this study among the three deg-
rees of anterior crowding indicated that
the crowding had no significant influence
on this parameter. Male and female comp-
arison explored significant increase mean
value of the IPD in male than female for
both arches, within the three degrees of

Al-Rafidain Dent J
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anterior dental crowding. This confirmed
the finding of other researchers.®® 2 The
mean value of this dental parameter of the
male and female for both dental arches
were smaller than the result of Younes.??

The present study showed non signif-
icant decreasing change in the mean value
of the IMD within the increase degree of
anterior dental crowding in maxillary and
mandibular dental arches for both sexes.
This reduction in this parameter was simil-
ar to that reported by others, > ?® but diff-
erent from that reported by Sinclair and
Little"” who indicated no change in this
parameter accompanying the increase in
the anterior dental crowding. Male and fe-
male comparison displayed that this dental
arch parameter was significantly larger in
male than in female for both dental arches
within the three degrees of anterior dental
crowding. This finding agrees with that of
Sinclair and Little."*”"The mean value of
this parameter showed non significant de-
crease accompanied with the increase in
the anterior dental crowding in both dental
arches and for both sexes. This finding
was in accordance with the result of Cha-
ng et al.?® Male and female comparison
showed a significant increase of this para-
meter in male than female in both arches
with the three groups of crowding. This si-
gnificant increase in mean value of the
male than female obviously due to that
male has larger dental arch than fema-
le.?®. The mean of this distance revealed
insignificant decrease accompanied incre-
ase in the anterior dental crowding within
the studied groups in both dental arches
and for both sexes. This result matched
with that of Lavelle.*’Male and female
comparison mean values showed that the
male had significantly larger mean than
female. This is due to large dental arch of
male than female.

The right and left ICD was observed
that there was no significant difference be-
tween them for both arches and for both
sexes. These results were in accordance
with that of Bishara et al.®?

The mean MVD showed non signific-
ant reduction in both dental arches and for
both sexes accompanied by the increase in
the degree of anterior dental crowding.
This is in accordance with the finding of
Chang et al.,®® and contrast with that rep-
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orted by Howes.®The male and female
comparison was revealed a significantly
large mean value in male than female for
maxillary and mandibular arches within
the three groups of anterior dental arch cr-
owding. This result was in agreement with
Sinclair and Little.*”

The mean IMD explored non signifi-
cant decrease accompanied by the increase
anterior dental crowding in both dental ar-
ches and for both sexes. This result was
matching the finding of Turkkahraman
and Sayin.®®The male and female compa-
rison was observed that the male had sign-
ificantly larger mean than the female for
both arches within the three groups of ant-
erior dental crowding. This result was in
agreement with that of Sinclair and Litt-
le.*”) The right and left comparison was
revealed no significant difference in the
mean value of the right and left IMD in
both dental arches and for both sexes. This
parameter showed a mean non significant
increase within the increase anterior dental
crowding in both dental arches and for bo-
th sexes. This finding confirms the result
of Richardson,®® and contrast with that of
Lavelle® who reported a reduction in this
parameter accompanied by the presence of
dental crowding as they conducted their
studies in samples having posterior dental
crowding. The male and female comparei-
son of this study revealed a significantly
large mean of CMD in male than female
in both arches within the three degrees of
anterior dental crowding. This is obvious-
ly due to large dental arch in male than fe-
male.

The right and left CMD explored no
significant difference between them in bo-
th arches and for both sexes within the gr-
oups of anterior dental crowding. This was
in accordance with the result of Al-Sarr-
af,®® who investigated posterior dental cr-
owding.

Dental Arch Parameter, This parame-
ter showed a significant reduction accom-
panied with increase anterior dental crow-
ding in both dental arches and for both se-
xes. This result was in accordance with the
finding of Mohammed.®? The male and
female comparison observed that the para-
meter in male was significantly larger than
that of female for both dental arches and
within the three groups of anterior dental
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crowding and this due to large dental arch
in male than female.

CONCLUSIONS

The maxillary and mandibular dental
arch parameters (widths and lengths) were
insignificantly decrease except the dental
arch perimeter which significantly decree-
ase as the degree of the anterior dental cro-
wding increase, while the ICD and CMD
were insignificantly increased by sex.

There was significantly increase in
dental arch parameters between male and
female in both dental arches within the thr-
ee groups of dental arch crowding. There
was no significant difference between the
right and left dental arch parameters in bo-
th dental arch within the investigated dent-
al arch crowding.
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