CHAPTER 4

RESULTS

Error of the method
The method errors for linear, angular and area measurements were not
statistically significant. Intra-examiner error in recording presence or absence of the

third molar was also not significant (Table 4.1)

Table 4.1 Error of the method in the present study

Variable P-value
SNA 0.70
SNB 0.48
ANB 0.52
FH - MP 0.58
UAFH 0.88
LAFH 0.41
LAFH ratio 0.72
U1PP 0.45
U3PP 0.36
U4PP 0.18
US5PP 0.15
U6PP 0.20
U7PP 0.24
LIMP 0.16
L3MP 0.37
L4MP 0.35
L5MP 0.28
L6MP 0.27
L7MP 0.18
Angle formed the tooth axes 0.65
Interradicular distance 0.72
Interradicular area 0.69
Arch length discrepancy 0.87
Presence or absence of the third molar 2.00
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4.1 Dento-skeletal pattern
Comparisons between lateral cephalometric measurements of the control group

and the different skeletal patterns are presented in Table 4.2.

Table 4.2 Results of cephalometric and mesiodistal tooth angulation measurements

Control Skeletal I Skeletal 11 Skeletal 111 Turkey’s Test, significance of P
T v [ [ o [ w [ [ w [ [ Compr TG e TR
SNA 844 | 34 | 835 | 24 | 853 4.0 82.7 3.8
SNB 815 | 32 | 805 | 24 | 781 4.0 853 3.8 ok ok R
ANB 2.9 1.6 3.0 0.9 7.2 1.3 2.6 2.4 ok ok Rl I N
FH-MP 208 | 5.0 | 259 | 49 | 27.0 5.9 243 7.0 *k ok
UAFH 577 | 3.0 | 573 | 40 | 594 34 55.2 2.1 * g
LAFH 669 | 46 | 688 | 62 | 69.1 6.4 68.5 5.6
I;QEH 537 | 1.7 | 545 | 24 | 537 2.4 55.3 22 *
Ul-PP 1145 | 7.0 | 119.6 | 7.7 | 1173 | 11.5 | 1242 | 7.9 * % *
U3-PP 1009 | 6.7 | 103.5 | 82 | 100.5 | 6.9 | 1068 | 7.9 A *
U4-PP 91.7 | 7.1 926 | 6.6 | 88.0 6.5 95.2 7.6 *k
US-PP 86.1 7.0 | 8.2 | 69 | 815 6.7 88.1 8.1 *
U6-PP 83.1 59 | 84.8 | 63 | 809 6.8 87.6 7.1 * ok
uU7-PP 794 | 6.0 | 8.0 | 8.0 | 727 5.6 792 | 10.8 ok R
L1-MP 96.7 | 48 | 93.6 | 45 | 983 4.0 88.4 5.3 ok R B B
L3-MP 89.5 | 50 | 8.0 | 58 | 924 7.7 84.2 6.7 ok ok
L4-MP 83.8 | 52 | 838 | 52 | 857 6.7 78.7 6.7 ok R
L5-MP 83.6 | 50 | 822 | 64 | 844 5.2 78.8 5.9 ok ok
L6-MP 86.0 | 50 | 842 | 52 | 854 43 84.1 7.9
L7-MP 95.1 58 | 920 | 92 | 94.0 6.7 89.0 8.7 ok

* Significance of P < 0.05; ** P <0.01. U, Maxillary teeth; L, Mandibular teeth; PP, palatal plane; MP,

mandibular plane; I, Skeletal I; II, Skeletal II; II1, Skeletal III relationships

No significant difference in the SNA angle between the control group and the
different skeletal patterns was observed. Significant differences in the SNB angle were

observed between the control group and the patients with skeletal Class I and III
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relationships. The SNB angles showed the mandibles of the patients with skeletal
Class III relationships were prognathic, whereas the mandibles of the patients with
skeletal Class II relationships were retrognathic when compared with the controls. No
significant difference in the SNB angle between the control group and the patients with
skeletal Class I relationships was observed.

The ANB angles in the patients with skeletal Class I, II and III relationships were
3.0 £ 0.9 degrees, 7.2 + 1.3 degree and -2.6 + 2.4 degrees, respectively (control = 2.9 +
1.6 degrees). The ANB angles were significantly different in all skeletal patterns of
relationship (P < 0.01).

Characteristics of dento-alveolar compensation between different skeletal

patterns were observed (Figure 4.1).
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Figure 4.1 Schematics of characteristic dento-alveolar compensation in the patients

with, A; skeletal Class I, B; skeletal Class II and C; skeletal Class III relationships
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Mean mesiodistal tooth angulation values of each tooth in the maxilla and the

mandible in different skeletal patterns are presented in Figures 4.2 and 4.3.
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Figure 4.2 Mean mesiodistal tooth angulation values of the maxillary teeth in the

control group, patients with skeletal Class I, I and III relationships
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Figure 4.3 Mean mesiodistal tooth angulation values of the mandibular teeth in the

control group, patients with skeletal Class I, IT and III relationships
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In general, the maxillary teeth of the patients with skeletal Class III relationships
were significantly more proclined or mesially inclined than were those of the control
group or of the patients with skeletal Class II relationships. In contrast, the mandibular
teeth of the patients with skeletal Class III relationships were significantly retroclined
or were upright when compared to those of the control group or of the patients with
skeletal Class I or II relationships. No significant difference in the angulation of the
maxillary and mandibular teeth between the control group and the patients with

skeletal Class I relationships was observed.

4.2 Effects of dento-skeletal patterns on the interradicular space

4.2.1 Angle formed between tooth axes

The Pearson product-moment correlation coefficients between the angles formed
between tooth axes, and the interradicular areas are presented in Table 4.3.
Significantly positive correlations between the angles formed between tooth axes and
interradicular areas (P < 0.001) were observed at all interradicular sites.

The angles formed between tooth axes were divided into two groups, convergent
and divergent tooth root groups. Table 4.4 shows the number of teeth in each group
and the differences between skeletal patterns. The number of divergent tooth roots
between the first and second premolars, and between the second premolar and the first
molar, in the patients with skeletal Class III relationships, were significantly greater
than those in the patients with skeletal Class II relationships (P < 0.05 and P < 0.01,

respectively)
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Table 4.3 The Pearson product-moment correlation coefficients between the angles

formed between tooth axes and the interradicular areas

Angle formed between tooth axes

Interradicular area

Correlation Coefficient (1)

U 4-5 0.37***
U 5-6 0.47%%*
U 6-7 0.72%**
L 4-5 0.65%**
L 5-6 0.63***
L 6-7 0.50%**

* Significance of P <0.05; ** P <0.01; *** P <0.001. U, Maxillary teeth; L, Mandibular teeth

Table 4.4 The number of teeth in convergent and divergent tooth root groups and the

differences between skeletal patterns

skeletal I skeletal 1T skeletal IT1 Turkey’s Test
Location I- | II- | I-
convergent | divergent | convergent | divergent | convergent | divergent
II | IIT | 11T
Macxillae
4-5 35 5 39 1 34 6
5-6 21 19 22 18 22 18
6-7 33 J/ 32 8 35 5
Mandibles
4-5 12 28 17 23%* 8 32% *
5-6 11 29 17 23%* 6 34%* ok
6-7 5 35 3 37 7 33

* Significance of P <.05; **P < .01. I, Skeletal I; II, Skeletal II; III, Skeletal III relationships

4.2.2 Interradicular distance

Table 4.5 shows the measurements of interradicular distance at 3, 5, 7,9, and 11-

mm depths from the alveolar crest in the maxilla and mandible in the patients with

skeletal Class I, II and III relationships and comparisons between different skeletal

patterns.
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In the maxilla, the available interradicular space for miniscrew implant
placement, i.e., the interradicular distance, was always greater than 3 mm, and was
between the second premolar and the first molar, at 9-11 mm from the alveolar crest, in
the patients with skeletal Class I and II relationships, and was at 11 mm from the
alveolar crest in the patients with skeletal Class III relationships.

In the mandible, the available interradicular space was divided between two
locations, between the first and second premolars, at 5-11 mm from the alveolar crest,
and between the first and second molars, at 7-11 mm from the alveolar crest, in all 3
skeletal patterns.

Significant differences in interradicular distance between the first and second
molars in the maxilla were observed. Significant differences in interradicular distance
between the first and second premolar, between the second premolar and the first
molar, and between the first and second molars in the mandible were also observed.

In the maxilla, the patients with skeletal Class I relationships presented greater
interradicular distance at all depths of measurement between the first and second
molars than did the patients with skeletal Class II and III relationships.

In the mandible, the interradicular distances between the first and second
premolars, at all depths of measurement, and between the second premolar and the first
molar, at 7, 9 and 11-mm depths, of the patients with skeletal Class III relationships
were greater than those of the patients with skeletal Class II relationships. However,
the interradicular distances between the first and second molars, at 3 and 5-mm depths,
of the patients with skeletal Class II relationships were greater than those of the

patients with skeletal Class I relationships (P < 0.01 and P < 0.05, respectively).



4.2.3 Interradicular area
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The measurements of the interradicular area of the maxillary and mandibular

posterior regions on the right and left sides of the jaw in the patients with skeletal

Class I, II and III relationships and comparisons of the interradicular area

measurements between the sides are reported in Table 4.6. Student’s t-test showed no

difference in interradicular area between the right and left sides.

Table 4.6 Means and standard deviations of the interradicular area measurements on

the right and left sides of the maxilla and mandible in the patients with skeletal Class I,

IT and III relationships and comparisons between sides

Location Skeletal 1 Skeletal 11 Skeletal 111
Rt Lt Rt Lt Rt Lt
Maxillae side | side P-value side | side P-value side | side P-value
4-5 M 28.1 | 282 | 0.99 | NS | 29.8 | 288 | 0.69 | NS | 279 | 26.8 | 0.69 | NS
SD 9.7 | 10.9 10.4 9.7 8.6 | 12.0
5-6 M 335 349 | 059 | NS | 38.8 | 38.6 | 096 | NS | 31.2| 354 | 0.15| NS
SD 9.8 | 11.5 109 | 154 14.6 | 10.3
6-7 M 180 | 197 044 | NS | 19.1 | 19.5] 087 | NS | 13.2 | 163 | 0.07 | NS
SD 7.3 7.5 10.5 | 10.3 6.2 8.5
Rt Lt Rt Lt Rt Lt
Mandibles | side | side P-value side | side P-value side | side P -value
4-5 M 5721 492 0.09 | NS | 48.7 | 425 | 0.14 | NS | 583 | 57.6 | 0.87 | NS
SD 16.7 | 13.3 18.7 | 16.7 12.0 | 15.3
5-6 M 39.2 | 446 | 0.12 | NS | 36.6 | 37.7| 0.69 | NS | 436 | 453 | 0.72 | NS
SD 11.2 | 12.5 13.9 | 122 139 | 154
6-7 M 404 | 387 | 039 | NS | 46.8| 449 | 055 | NS | 38.0| 372 | 0.71 | NS
SD 16.8 | 14.7 17.0 | 16.7 11.1 | 10.8

NS: not significant. Rt, Right side; Lt, Left side

Table 4.7 shows the interradicular area measurements including the right and left

sides of the maxilla and mandible in the patients with skeletal Class I, II and III

relationships and comparisons between skeletal patterns.
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Table 4.7 Means and standard deviations of the interradicular area measurements
including the right and left sides of the maxilla and mandible in the patients with

skeletal Class I, II and III relationships and comparisons between the different skeletal

patterns
Interradicular area (mm?) Turkey’s Test,
Location Skeletal 1 Skeletal 11 Skeletal 111 significance of P
Mean SD Mean SD Mean SD I-11 -1 [-111
Maxillae

area 4-5 28.1 10.2 29.3 10.0 27.3 10.3
area 5-6 34.2 10.6 38.7 13.2 333 12.7

area 6-7 18.2 6.4 19.2 5.1 16.2 3.7 *
Mandibles

area 4-5 53.2 15.5 45.6 17.8 57.9 13.6 (¥
area 5-6 41.9 12.0 37.1 12.9 44 .4 14.5 &
area 6-7 39.6 15.6 459 16.6 37.6 10.9 *

* Significance of P < 0.05; ** P <0.01. I, Skeletal I; II, Skeletal IT; III, Skeletal III relationships

There was significant difference in interradicular area between the first and
second molars in the maxilla. Significant differences in interradicular area between the
first and second premolars and between the second premolar and the first molar in the
mandible were also observed.

In the maxilla, the interradicular areas between the first and second molars of the
patients with skeletal Class III relationships were significantly less than those of the
patients with skeletal Class II relationships (P < 0.05).

In contrast, in the mandible, the interradicular areas between the first and second
premolars and between the second premolar and the first molar of the patients with
skeletal Class III relationships were significantly larger than those of the patients with
skeletal Class II relationships (P < 0.01 and P < 0.05, respectively). However, the

patients with skeletal Class II relationships presented significantly more interradicular
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area between the first and second molars than did the patients with skeletal III

relationships (P < 0.05).

4.3 Effects of other factors on the interradicular area
The effects of other factors, such as sex, age and severity of relationship, on the
interradicular area in the maxilla and mandible, are reported in Tables 4.8 and 4.9,

respectively.

Table 4.8 The effects of sex, age, severity of malocclusion and presence or absence of

the maxillary third molar on the interradicular areas in the maxilla

Interradicular area
Other factors Maxilla
4-5 5-6 6-7
P-value P-value P-value
Sex 0.31 0.41 0.16
Age 0.50 0.92 0.39
Seﬁe&gx?lgga;?cc}flﬁig‘gl discrepancy 0.65 .53 0.37
Presence or absence of the maxillary third molar 0.26 0.78 0.04*

* Significance of P < 0.05

Table 4.9 The effects of sex, age, severity of malocclusion and presence or absence of

the mandibular third molar on the interradicular areas in the mandible

Interradicular area
Other factors Mandible
4-5 5-6 6-7
P-value P-value P-value
Sex 0.54 0.17 0.98
Age 0.21 0.34 0.17
Sev-elslta}lln?ifbmuﬂf Z(‘r:illllsizsgth discrepancy 0.44 0.67 0.58
Presence or absence of the mandibular third molar 0.86 0.60 0.34
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No significant difference in interradicular area between the sexes was observed.
Relationships between interradicular area, age and arch length discrepancy were also
not observed.

Significant differences in interradicular area between the first and second molars
in the maxilla between the present and absent maxillary third molar groups were
observed. No significant difference in interradicular area in the mandible between the
present and absent mandibular third molar groups was observed.

Table 4.10 shows the amounts of interradicular area between the present and
absent maxillary third molar groups in the patients and comparisons between these
groups. The amounts of interradicular area between the maxillary first and second
molars in the present maxillary third molar group was significantly less than in the

absent maxillary third molar group (P < 0.05).

Table 4.10 The interradicular area measurements between the present and absent

maxillary third molar groups in the patients and comparisons between these groups

Variable Max1llall)'l).fetsl:r:'td molar Max1lla;)lf) ::::;d molar Mann-Whitney U Test,
Mean (mm®) SD Mean (mm?®) SD P-values

area U 4-5 27.8 10.4 30.5 8.4 0.26

area U 5-6 35.6 13.0 344 8.7 0.78

area U 6-7 17.2 5.0 20.0 5.8 0.04*

* Significance of P < 0.05




