CHAPTER 4

Results

General information of samples

The sample consisted of the CBCT images of IZ crest sites obtained from 20
growing UCLP with Class Il skeletal pattern (ANB < 0°) and 10 growing non-cleft
patients with Class I1l skeletal pattern (ANB < 0°). Each UCLP provided two CBCT
image of the I1Z crest from non-cleft side and cleft side, therefore the number of samples
included 20 samples from non-cleft side and 20 samples from cleft side in cleft patients
group. Each non-cleft patient provided two CBCT image of the 1Z crest from left and
right side. There was no statistically significant difference between the left and right sides.
The measurements from both sides of non-cleft patients were pooled for statistical
analysis, therefore the number of samples included 20 samples from non-cleft patients.
The age of the unilateral cleft lip and palate patients (9 female and 11 male) ranged from
7.9 to 13.9 years (mean age: 10.69+1.79 years), and The age of the non-cleft patients (5
female and 5 male) ranged from 8.2 to 13.8 years (mean age: 11.63+1.90 years), as are

shown in Table 4.1.

Table 4.1 Number of samples (n), gender, and means (X), standard deviations (SD) and

range of the age of each group of patients

Gender Age
Group of
. n
patients _
Female | Male X +SD Range
Cleft patients 40 18 22 1069+179 7910139

* Non-cleft side 20 9 11
- Cleft side 20 9 11
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Table 4.1 (Continued)

Gender Age
Group of
. n
patients _
Female | Male X +SD Range
Non-cleft patients 20 10 10 1163+£190 |82t0138
« Right side 10 5 5
« Left side 10 5 5

Measurement error

The intra-examiner reliability test for the buccal cortical bone thickness, buccal
plate thickness and I1Z crest thickness measurement showed high intra-class correlation (r
= 0.956 for buccal cortical bone thickness measurement, r = 0.993 for buccal plate
thickness measurement and r = 0.955 for the IZ crest thickness measurement) and
suggested high reliability in measurement. The buccal cortical bone, buccal plate and 1Z
crest thickness in both groups were normally distributed.

Assessment of the result
4.1 Buccal cortical bone thickness

4.1.1  The means, standard deviations and comparisons of the buccal

cortical bone thickness of non-cleft sides and cleft sides in cleft patients

The buccal cortical bone thickness at non-cleft side were from 0.98+0.26 to
1.76+0.65 mm. The thinnest was found at the MB4.8 site while the thickest was at
the B9.6 site. At cleft side, the measurements were from 1.15+0.33 to 2.28+1.05
mm. The thinnest was found at the B4.8 site while the thickest was at the DB9.6
site. The mean and standard deviations of all measurements are shown in Table 4.2.
All of the buccal cortical bone thicknesses at cleft sides were greater than those at
non-cleft sides. The buccal cortical bone thicknesses at cleft sides were significantly
greater than those at non-cleft sides at MB4.8, MB7.2, MB9.6, B7.2, B9.6 and
DB9.6 sites, as shown in Table 4.2.
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Table 4.2 Means (mm) and standard deviations of the buccal cortical bone thickness at
mesiobuccal (MB) root, middle of buccal furcation (B) and distobuccal (DB) root of

maxillary first molar for each vertical level of non-cleft and cleft sides

Vertical MB root of 15t molar Middle of buccal furcation DB root of 1% molar
cut
level Non-cleft Cleft P Non-cleft Cleft P | Non-cleft Cleft P
side of  side of side of  side of side of  side of
cleft cleft cleft cleft cleft cleft
patients  patients patients  patients patients  patients
48 0.98:0.26 1.15:0.33 wox 1.13:0.25 121:035 NS 1144029 124035 NS
6 1.08:0.30 119:037 NS 121:0.26 126:031 NS 121:035 123:032 NS
712 1.16+0.38 143:0.38 wox 131032 153:042 * 132:044 152:044 NS
84 141:052 163:066 NS 155:045 171:064 NS 1574059 181087 NS
96 148:055 186:0.82 Hok 1.76+0.65 2.09:094 * 1744047 228+105 ok

NS: Not significant, *: P< 0.05, = P<0.01

The thickness of buccal cortical bone at non-cleft sides in cleft patients
increased from the buccal CEJ level towards the apical area. In addition, the bone
thicknesses increased from mesial to distal section. At non-cleft sides of cleft
patients, the buccal cortical bone thicknesses were greater than 1.0 mm at all sites,
excepted for the MB4.8 site (Figure 4.1).
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Figure 4.1 The combined plots between each vertical cut level and mesiodistal section of
the average buccal cortical bone thickness at non-cleft sides in cleft patients. The red line
was inserted at the 1.0 mm level of mean buccal cortical bone thickness, revealing the

sites where the average buccal cortical bone thickness was greater than 1.0 mm.

As for the buccal cortial bone thickness at non-cleft sides, the thickness of
buccal cortical bone at cleft sides in cleft patients also increased from the buccal
CEJ level towards the apical area and also increased from mesial to distal section.
However, at cleft sides of cleft patients, the buccal cortical bone thicknesses were

greater than 1.0 mm at all sites (Figure 4.2).
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Cleft sides in cleft patients
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Figure 4.2 The combined plots between each vertical cut level and mesiodistal section of
the average buccal cortical bone thickness at cleft sides in cleft patients. The red line was
inserted at the 1.0 mm level of mean buccal cortical bone thickness, revealing the sites

where the average buccal cortical bone thickness was greater than 1.0 mm.

4.1.2  The means, standard deviations of non-cleft patients and comparisons
of the buccal cortical bone thickness in non-cleft patients and non-cleft sides of

cleft patients

The buccal cortical bone thicknesses of non-cleft patients were from
1.15+0.21 to 1.85+1.18 mm. The thinnest was found at the DB4.8 site while the
thickest was at the B8.4 site. The mean and standard deviations of all measurements
are shown in Table 4.3. Almost all of the buccal cortical bone thicknesses of non-
cleft patients and non-cleft sides of cleft patients were not significantly different,
excepted for the MB4.8 and MB7.2 sites, as shown in Table 4.3.
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Table 4.3 Means (mm) and standard deviations of the buccal cortical bone thickness at
mesiobuccal (MB) root, middle of buccal furcation (B) and distobuccal (DB) root of
maxillary first molar for each vertical level in non-cleft patients and non-cleft sides of

cleft patients

Vertical MB root of 15 molar Middle of buccal furcation DB root of 1% molar
cut
level Non- Non- P Non- Non- P Non- Non- P
cleft cleft side cleft cleft side cleft cleft side
patients  of cleft patients  of cleft patients  of cleft
patients patients patients

48 118:021  0.98:0.26 ok 1164025 113:025 NS 115021 114:029 NS

6 123:024 108:030 NS | 126016 121:0.26 NS 129:019 121035 NS

7.2 150:036  1.16+0.38 ok 143:025 1.31:0.32 NS 142:025 132:044 NS

84 183:085 141:052 NS | 185:118 155:045 NS 163:066 157-059 NS

9.6 179:048 148:055 NS | 165:040 176:065 NS 157:040 174-047 NS

NS: Not significant, = P< 0.05, = P<0.01

4.2 Buccal plate thickness

4.2.1 The means, standard deviations and comparisons of the buccal plate

thickness at non-cleft and cleft side in cleft patients

The buccal plate thicknesses at non-cleft sides were from 2.23+1.25 to
5.34+3.67 mm. The thinnest was found at the MB4.8 site while the thickest was at
DB9.6 site. At cleft sides, the measurements were from 2.57+1.42 to 6.53+3.40
mm. The thinnest was found at MB4.8 site while the thickest was at DB9.6 site.
The mean and standard deviations of all measurements are shown in Table 4.3. All
of the buccal plate thicknesses at cleft sides were greater than those at non-cleft
sides. The buccal plate thicknesses at cleft sides were significantly greater than
those at non-cleft side at the MB8.4, MB9.6, B6 and B8.4 sites, as shown in Table
4.4,
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Table 4.4 Means (mm) and standard deviations of the buccal plate thickness at
mesiobuccal (MB) root, middle of buccal furcation (B) and distobuccal (DB) root of
maxillary first molar for each vertical level of non-cleft sides and cleft sides of unilateral

cleft lip and palate patients

Vertical MB root of 1% molar Middle of buccal furcation DB root of 1% molar
cut
level | Non-cleft Cleft P | Non<cleft Cleft P | Non-cleft Cleft P
side of  side of side of  side of sideof  sideof
cleft cleft cleft cleft cleft cleft
patients  patients patients  Patients patients ~ Patients

48 223+125 257+142 NS | 278:109 313:129 NS | 313:111 337:120 NS

6 239:140 285:145 NS | 300:140 351:134 * 331:163 380:137 NS

7.2 261:172 318:157 NS | 343:183 397:160 NS | 385:163 431:163 NS

84 306:2.10  3.92:2.00 * 392:230 471.+212 * 437:255 500:367 NS

9.6 383:286  4.78:247 * 488:314 577273 NS | 534:367 653:340 NS

NS: Not significant, = P< 0.05, = P<0.01

The thickness of buccal plate at non-cleft sides in cleft patients increased from
the buccal CEJ level towards the apical area. In addition, the bone thicknesses
increased from mesial to distal section. At non-cleft sides of cleft patients, the

buccal plate thicknesses were greater than 2.0 mm at all sites (Figure 4.3).
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Figure 4.3 The combined plots between each vertical cut level and mesiodistal section of
the average buccal plate thickness at non-cleft sides in cleft patients. The red line was
inserted at the 2.0 mm level of mean buccal plate thickness, revealing the sites where the
average buccal plate thickness was greater than 2.0 mm.

As for the buccal plate thickness at non-cleft sides, the thickness of buccal
plate at cleft sides in cleft patients also increased from the buccal CEJ level towards
the apical area and also increased from mesial to distal section. In addition, at cleft
sides of cleft patients, the buccal plate thicknesses were greater than 2.0 mm at all
sites (Figure 4.4).

36



Cleft sides in cleft patients
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Figure 4.4 The combined plots between each vertical cut level and mesiodistal section of
the average buccal plate thickness at cleft sides in cleft patients. The red line was inserted
at the 2.0 mm level of mean buccal plate thickness, revealing the sites where the average

buccal plate thickness was greater than 2.0 mm.

4.2.2 The means, standard deviations and comparisons of the buccal plate
thickness in non-cleft patients and comparisons of the buccal plate thickness
in non-cleft patients and non-cleft side of cleft patients

The buccal plate thicknesses of non-cleft patients were from 2.88+0.99 to
5.01+2.70 mm. The thinnest was found at MB4.8 site while the thickest was at B9.6
site. The mean and standard deviations of all measurements are shown in Table 4.5.

All of the buccal plate thicknesses of non-cleft patients and non-cleft sides of cleft

Mesiodistal section

Bwme
Els
111 ]o]z]

patients were not significantly different, as shown in Table 4.5.
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Table 4.5 Means (mm) and standard deviations of the buccal plate thickness at
mesiobuccal (MB) root, middle of buccal furcation (B) and distobuccal (DB) root of

maxillary first molar for each vertical level of non-cleft patients and non-cleft side of cleft

patients
Vertical MB root of 1%t molar Middle of buccal furcation DB root of 1% molar
cut
level | Noncleft Non-cleft P | Noncleft Non-cleft P | Noncleft Noncleft P
patients  side of patients  side of patients  side of
cleft cleft cleft
patients patients patients

48 288+099 223:125 NS | 322:107 278:109 NS | 328:111 313:111 NS

6 305:114  239:14 NS | 335:107 300:140 NS | 345:112 331:163 NS
7.2 342+:142 261:172 NS | 369:145 343:183 NS | 367-118 385:189 NS
84 407-219  306:21 NS | 465:262  392:+:23 NS | 427:163 437:255 NS

9.6 460:278 383:286 NS | 501270 488+314 NS | 457:172 534:367 NS

NS: Not significant, = P< 0.05, = P<0.01

4.3 The biting depth

4,3.1 The means, standard deviations and comparisons of the biting depth
of non-cleft patients and comparisons of the biting depth at non-cleft side and

cleft side of cleft patients

The biting depth at MB root of maxillary first molar at non-cleft sides of cleft
patients were from 3.22+1.78 to 6.79+2.98 mm. The thinnest was found at the
MBA4. 8 site with insertion angle of 45° to the maxillary molar occlusal plane while
the thickest was found at the MB6.0 site with insertion angle of 70° to the maxillary
molar occlusal plane. At cleft side of cleft patients, the bone thicknesses of IZ crest
at MB root of maxillary first molar were from 4.48+3.46 to 7.80+4.31 mm. The
thinnest was found at the MB4.8 site with insertion angle of 45° while the thickest
was found at the MB4. 8 site with insertion angle of 70°. The biting depth at MB
root of maxillary first molar at non-cleft and cleft sides of cleft patients were

reported in Table 4.6 and 4.7 respectively. There was no significant difference for
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each combination of vertical cut level and insertion angle at MB root of maxillary
first molar between non-cleft and cleft sides of cleft patients, excepted for the
MBA4.8 site with 50° angulation (Table 4.8).

Table 4.6 Means and standard deviations of the biting depth at each combination of
vertical cut level (mm) and insertion angle (°) at MB root of maxillary first molar at non-
cleft sides of cleft patients

Insertion
angle
45 50 55 60 65 70
Vertical
cut level
4.8 322:178 | 374:194 | 496+4.18 | 5.37+3.98 | 6.04+:3.05 | 6.38+2.61
6.0 470+535 | 550+3.73 | 541+4.08 | 5.77+3.88 | 6.35:2.99 | 6.79+2.98
7.2 475:446 | 537+411 | 549+393 | 5.35:2.98 | 6.23+352 | 6.28+3.10
8.4 475+383 | 514+383 | 562+4.19 | 564+3.35 | 5.72+3.00 | 5.81+2.63
9.6 65+488 | 6.03:381 | 588+354 | 588+3.33 | 5.85:3.21 | 5.76+3.08

Table 4.7 Means and standard deviations of the biting depth at each combination of

vertical cut level (mm) and insertion angle (°) at MB root of maxillary first molar at cleft

sides of cleft patients

Insertion
angle
45 50 55 60 65 70
Vertical
cut level
48 448+346 | 549+3.73 | 592+3.39 | 6.47+3.12 | 7.00+3.23 | 7.80+4.31
6.0 52438 | 560+342 | 6.04:329 | 6.49+322 | 7.03+:2.64 | 744:374
7.2 518+351 | 574+3.73 | 5.85+359 | 6.84+4.39 | 6.75+3.81 | 6.90+3.96
8.4 561+322 | 6.04-4.36 | 6.38+5.25 | 574+391 | 567+397 | 5.69+4.07
96 5744447 | 5834449 | 573+:395 | 558+3.86 | 5.36+3.46 | 5.27+3.36
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Table 4.8 The comparisons of the biting depth at MB root of maxillary first molar between

non-cleft and cleft sides of cleft patients

. Insertion angle
Vertical cut level
45 50 55 60 65 70
48 0.099 0.029+ 0.364 0.280 0231 0.154
6.0 0618 0913 0473 0429 0.252 0471
7.2 0.659 0714 0.709 0.154 0426 0430
84 0424 0470 0545 0.882 0934 0872
9.6 0.486 0.848 0.860 0.687 0448 0442

The biting depth at middle of buccal furcation of maxillary first molar of non-
cleft sides of cleft patients were from 5.26+2.95 to 12.96+6.42 mm. The thinnest
was found at B9. 6 site with insertion angle of 70° while the thickest was found at
the B4.8 site with insertion angle of 45° to the maxillary molar occlusal plane. At
cleft sides of cleft patients, the bitng depth at the middle of buccal furcation of
maxillary first molar were from 5.19+3.64 to 11.65+6.10 mm. The thinnest was
found at the B9. 6 site with insertion angle of 60° while the thickest was found at
the B4.8 site with insertion angle of 45° to the maxillary molar occlusal plane. The
biting depth at middle of buccal furcation of maxillary first molar of non-cleft and
cleft side of cleft patients were reported in Table 4.9 and 4.10 respectively. There
was no significant difference for each combination of vertical cut level and insertion
angle at middle of buccal furcation between non-cleft and cleft sides of cleft patients
(Table 4.11).
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Table 4.9 Means and standard deviations of the biting depth at each combination of

vertical cut level (mm) and insertion angle (°) at middle of buccal furcation of maxillary

first molar at non-cleft sides of cleft patients

Insertion
angle
45 50 55 60 65 70
Vertical
Cutlevel
4.8 12964642 | 12544604 | 10.78:511 | 954+364 | 9.34:341 | 899+:344
6.0 11.02+6.11 | 10.11:55 9074425 | 810+356 | 7.88+347 | 7.67+350
7.2 8.63:5.65 8.54+5.66 7524399 | 6.97+358 | 6.94+341 | 6.74+3.36
8.4 6.7+4.82 6.66+4.36 6.22+351 | 5.88+3.28 | 598+3.18 | 594+3.13
9.6 5.45+3.33 549+32 542+319 | 5244312 | 534+3.18 | 526+2.95

Table 4.10 Means and standard deviations of the biting depth at each combination of

vertical cut level (mm) and insertion angle (°) at middle of buccal furcation of maxillary

first molar at cleft sides of cleft patients

Insertion
angle
45 50 55 60 65 70
Vertical
Cutlevel
48 1165+6.10 | 11574574 | 1085+522 | 1049+504 | 987+4.31 | 9.06+4.46
6.0 1053+545 | 1042550 | 9.88+5.05 9.21+509 | 830+4.34 | 762+4.37
7.2 8.75+5.69 8.83+5.84 8.46+5.62 721436 | 681:391 | 6.38+3.69
84 6.94:555 7.05:5.78 6.50+4.58 577+388 | 568+3.84 | 558+367
96 6.37+5.64 5.89+4.64 5.35+3.79 519+:364 | 532:+3.62 | 538+3.68
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Table 4.11 The comparisons of the biting depth at middle of buccal furcation of maxillary

first molar between non-cleft and cleft sides of cleft patients

. Insertion angle
Vertical cut level
45 50 55 60 65 70
4.8 0.269 0.265 0.925 0223 0443 0935
6.0 0577 0.644 0.238 0.181 0579 0.946
7.2 0.884 0731 0.249 0.730 0.848 0.568
8.4 0.750 0616 0.716 0.857 0621 0552
9.6 0.337 0626 0912 0928 0976 0.800

The biting depth at DB root of maxillary first molar of non-cleft sides of cleft
patients were from 4.50+2.14 to 6.80+1.31 mm. The thinnest was found at DB4.8
site with insertion angle of 45° while the thickest was found at the DB4.8 site with
70° to the maxillary molar occlusal plane. At cleft sides of cleft patients, the biting
depth at DB root of maxillary first molar were from 4.93+3.09 to 6.60+3.53 mm.
The thinnest was found at DB8.4 site with insertion angle of 50° while the thickest
was found at the DB6.0 site with insertion angle of 60° to the maxillary molar
occlusal plane. The biting depth at DB root of maxillary first molar of non-cleft and
cleft sides of cleft patients were reported in Table 4.12 and 4.13 respectively. There
was no significant difference for each combination of vertical cut level and insertion

angle at DB root between non-cleft and cleft sides of cleft patients (Table 4.14).
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Table 4.12 Means and standard deviations of the biting depth at each combination of
vertical cut level (mm) and insertion angle (°) at DB root of maxillary first molar at non-

cleft sides of cleft patients

Insertion
angle
45 50 55 60 65 70
Vertical
Cutlevel
4.8 4504214 | 5114187 | 578+194 | 6.25:2.03 | 6.48+1.51 | 6.80+1.31
6.0 468229 | 518+261 | 559:224 | 5924192 | 597+148 | 594+:1.40
7.2 492+263 | 5154235 | 519:184 | 531+167 | 546+2.27 | 538+2.05
8.4 456+184 | 469+213 | 468:202 | 478+191 | 459+190 | 464+2.20
9.6 5224362 | 492+341 | 487+327 | 490+3.32 | 474+3.32 | 476+3.30

Table 4.13 Means and standard deviations of the biting depth at each combination of
vertical cut level (mm) and insertion angle (°) at DB root of maxillary first molar at cleft

sides of cleft patients

Insertion
angle
45 50 55 60 65 70
Vertical
Cutlevel
4.8 504:220 | 565+263 | 595+246 | 649+249 | 6.33+2.15 | 6.28+2.19
6.0 553+308 | 6.21+4.10 | 6.62+3.71 | 6.60+3.53 | 6.33+3.03 | 6.26+3.05
7.2 6.29+4431 | 573:272 | 565+25 | 580+2.39 | 564+2.73 | 543:284
8.4 5444476 | 493+3.09 | 530+326 | 554+339 | 517+3.35 | 5.14+3.37
9.6 510+391 | 515+391 | 518+392 | 541+420 | 5494493 | 543+4.63
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Table 4.14 The comparisons of the biting depth at DB root of maxillary first molar
between non-cleft and cleft sides of cleft patients.

. Insertion angle
Vertical cut level
45 50 55 60 65 70
4.8 0.093 0.184 0672 0.588 0671 0278
6.0 0.244 0.249 0.186 0.370 0.565 0633
7.2 0132 0173 0.299 0.283 0734 0.907
8.4 0427 0.603 0.369 0.308 0.399 0474
9.6 0.855 0.701 0623 0.465 0.392 0408

4.3.2  The means, standard deviations and comparisons of the biting depth
in non-cleft patients and comparisons of the biting depth in non-cleft patients
and non-cleft sides of cleft patients

The biting depth at MB root of maxillary first molar in non-cleft patients were
from 4.85+1.88 to 7.63+4.50 mm. The thinnest was found at the MB7.2 site with
50° while the thickest was found at the MB6.0 site with 70° to the maxillary molar
occlusal plane. The bone thicknesses of 1Z crest at MB root of maxillary first molar
in non- cleft patients were reported in Table 4.15. There was no significant
difference for each combination of vertical cut level and insertion angle at MB root

between non-cleft patients and non-cleft sides of cleft patients (Table 4.16).
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Table 4.15 Means and standard deviations of the biting depth at each combination of
vertical cut level (mm) and insertion angle (°) at MB root of maxillary first molar in the

non-cleft patients

Insertion
angle
45 50 55 60 65 70
Vertical
Cutlevel
4.8 488+265 | 534+228 | 6.11+241 | 6.43+2.33 | 6.89+1.98 | 7.06+1.89
6.0 4974230 | 546+241 | 543:216 | 565+200 | 6.12+1.80 | 7.63+450
7.2 479:213 | 485+1.88 | 501+171 | 523+1.73 | 6.20+4.73 | 6.40+4.53
84 544:351 | 541+:3.70 | 548+394 | 560+4.38 | 6.97+5.75 | 7.09+5.75
9.6 488+3.78 | 4954410 | 593+569 | 597575 | 598+560 | 6.63+5.92

Table 4.16 The comparisons of the biting depth at MB of maxillary first molar between
non-cleft sides of cleft patients and non-cleft patients.

) Insertion angle
Vertical cut level
45 50 55 60 65 70
4.8 0.055 0.058 0.378 0.373 0.295 0.269
6.0 0.858 0978 0.985 0915 0.756 0522
72 0.968 0.586 0.606 0872 0983 0925
8.4 0539 0.821 0914 0974 0443 0425
9.6 0274 0424 0.976 0.959 0941 0621

The biting depth at middle of buccal furcation of maxillary first molar in non-
cleft patients were from 6.03+5.34 to 10.24+4.80 mm. The thinnest was found at
the B9. 6 site with 55° while the thickest was found at the B4. 8 site with 50° to the
maxillary molar occlusal plane. The biting depth at middle of buccal furcation of

maxillary first molar in non-cleft patients were reported in Table 4.17. There was
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no significant difference for each combination of vertical cut level and insertion
angle at middle of buccal furcation of maxillary first molar between non- cleft
patients and non-cleft sides of cleft patients excepted for the MB4. 8 site with 45°
angulation (Table 4.18).

Table 4.17 Means and standard deviations of the biting depth at each combination of
vertical cut level (mm) and insertion angle (°) at middle of buccal furcation of maxillary

first molar in the non-cleft patients

Insertion
angle
45 50 55 60 65 70
Vertical
Cutlevel
48 9.22+390 | 10.24+480 | 996+5.21 | 9.75:5.75 | 9574569 | 953+5.66
6.0 8.89+438 | 909:523 | 896+5.70 | 8.70+5.78 | 841+547 | 8.25+5.26
7.2 7.78+505 | 804:576 | 7.69+540 | 7.65:558 | 745:540 | 7.27+5.09
84 7.01+540 | 6.88+536 | 6.98:5.76 | 6.69+5.39 | 6.67+540 | 6.62+5.18
9.6 6.21+534 | 6.11:544 | 6.03+5.34 | 6.05+528 | 6.19:557 | 6.26+5.56

Table 4.18 The comparisons of the biting depth at middle of buccal furcation of maxillary

first molar between non-cleft sides of cleft patients and non-cleft patients.

. Insertion angle
Vertical cut level
45 50 55 60 65 70
4.8 +0.041 0.229 0643 0.890 0.883 0.745
6.0 0.245 0590 0.952 0.716 0.744 0714
7.2 0648 0810 0920 0683 0.757 0.741
84 0.863 0.902 0.667 0616 0679 0.683
9.6 0.646 0711 0714 0.607 0615 0551
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The biting depth at DB root of maxillary first molar in non-cleft patients were
from 5.27+3.08 to 8.96+3.72 mm. The thinnest was found at the DB4.8 site with
45° while the thickest was found at the DB4.8 site with 70° to the maxillary molar
occlusal plane. The biting depth at DB root of maxillary first molar in non-cleft
patients were reported in Table 4.19. There was no significant difference for each
combination of vertical cut level and insertion angle at DB root between non-cleft
patients and non-cleft sides of cleft patients, excepted for the DB4.8 site with 70°
angulation (Table 4.20).

Table 4.19 Means and standard deviations of the biting depth at each combination of
vertical cut level (mm) and insertion angle (°) at DB root of maxillary first molar in the

non-cleft patients

Insertion
angle
45 50 55 60 65 70
Vertical
Cutlevel
4.8 527+308 | 562+283 | 6.49+265 | 7.06+2.39 | 751+2.10 | 896+3.72
6.0 547+291 | 563:232 | 6.01+2.18 | 6.34+2.00 | 6.43+161 | 747+4.44
7.2 598+246 | 593:210 | 585+1.79 | 570+1.73 | 6.55+440 | 6.86+4.68
8.4 565+:371 | 566+426 | 555+439 | 545+418 | 6.28+468 | 6.31+4.68
9.6 535+489 | 532:493 | 568+484 | 571+498 | 569+487 | 5.71+4.84
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Table 4.20 The comparisons of the biting depth at DB root of maxillary first molar
between non-cleft sides of cleft patients and non-cleft patients.

. Insertion angle
Vertical cut level
45 50 55 60 65 70
4.8 0400 0527 0317 0318 0.123 x0.029
6.0 0.400 0.587 0.589 0.565 0401 0.149
72 0.302 0.363 0.364 0.546 0.342 0.230
8.4 0231 0.362 0429 0546 0.185 0.206
9.6 0933 0.797 0.602 0618 0540 0536

In non-cleft sides and cleft sides of cleft patients, and non-cleft patients, the
biting depth varied with the vertical cut levels, mesiodistal sections and insertion
angles. The higher the vertical cut levels, the lower the bone thicknesses of the 1Z
crest. Similarly, the greater the insertion angle of miniscrew implant placement, the
lower the bone thicknesses of the 1Z crest in the area that not related to the root of
maxillary first molar, i.e., middle of buccal furcation area. For the thickness of 1Z
crest in mesiodistal sections, the DB section was thinnest and the middle of buccal
furcation (B) section was thickest (Figure 4.5, 4.6).

At non-cleft sides, the combination of MB4.8, MB6.0 and MB7.2 sites with
insertion angle ranging from 65 to 70 degree, the combination of MB9.6 site with
the 45-50 degree angulation to the maxillary molar occlusal plane (MB4.8-7.2/65-
70°,MB9.6/45-50°), The combination of B4.8, B6.0 and B7.2 sites with insertion
angle ranging from 45 to 70 degrees, the combination of B8.4 site with insertion
angle of 45-50 degree (B4.8-7.2/45-70°, B8.4/45-55°) and the combination of
DB4.8 site with insertion angle of the 60 -70 degree (DB4.8/60-70°) provided bone
thickness greater than 6.0 mm (Figure4.5)

At cleft sides, the combination of MB4.8, MB6.0 and MB7.2 sites with
insertion angle of 60-70 degree, The combination of MB8.4 site with the 50-55
degree angulation (MB4.8-7.2/60-70°, MB8.4/50-55°), The combination of B4.8,
B6.0 and B7.2 site with the 45-70 degree angulation, The combination of B8.4 site

48



with the 45-55 degree angulation (B4.8-7.2/45-70°, B8.4/45-55°), and the
combination of DB4.8 site with the 60-70 degree angulation, the combination of
DB6.0 site with the 50-70 degree angulation and the combination of DB 7.2 with
the 45 degree angulation (DB4.8/60-70°, DB6.0/50-70°, DB7.2/45°) provided bone
thickness greater than 6.0 mm (Figure 4.6).
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Figure 4.5 Mean IZ crest thickness at various sites at non-cleft sides in cleft patients. The red lines were inserted at the 6.0 mm level

of mean IZ crest thickness, revealing the sites where the average 1Z crest thickness were greater than 6.0 mm.
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mean IZ crest thickness, revealing the sites where the average 1Z crest thickness were greater than 6.0 mm.



