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Statistical analysis

Statistical analysis was performed with SPSS 20®*, Graph Pad Prism®**,

and Microsoft Excel 2016***.

All quantitative data were explored for normality by using Shapiro Wilk
Normality test and presented as means and standard deviation (SD) values. All
qualitative data were presented as frequency & percentage. All data were

presented in (43) tables & (38) graphs.

Tests used:

e Comparisons 2 different groups was performed by using Mann Whitney
test.

e Comparisons 2 successive follow ups periods was performed by using
Paired t-test.

e Comparison between quantitative continuous data (Age & Duration) was

performed by Independent t-test.

e Comparison between qualitative dichotomous data (Gender) was

performed by Chi square test.
e Reliability test was performed by using Intra-class Correlation Coefficient

ICCO).

* Statistical Package for Social Science, IBM, Armonk, NY, USA.
** Graph Pad Technologies, San Diego, CA, USA
*** Microsoft Co-operation, Redmond, WA, USA.



* All results presented as:

I. Normality test.

II. Baseline characteristics:
A. Age.
Gender.

B
C. Duration
D. Pretreatment measurements. (Appendix IV).

III. Measurements

The following measurements were carried for both group I and group 11

as well as in comparison_between the two _groups.

A.  Skeletal measurements
1. Skeletal antero-posterior measurements.
2. Skeletal vertical measurements.
B. Dental measurements
1. Angular
2. Linear

C. Soft tissue measurements.

IV. Reliability: (Appendix V)
A. Inter-observer.

B. Intra-observer.



I. Normality test:

Exploration of the given data was performed using Shapiro- Wilk
test and Kolmogorov-Smirnov test for normality. As Listed n (Table 11) and
showed in (Figure 53), it was revealed that the significant level (P-value) was
shown to be insignificant as P-value > 0.05, which indicated that alternative
hypothesis was rejected, and the concluded data origmated from normal
distribution (parametric data) resembling normal Bell curve in pre & post
measurements while P value was significant in the difference between both

groups which indicated nonparametric data.

Table (11): Normality exploration of both groups regarding all

measurements:
Measurements Singl?rC(:)l;f)SIpring Doubl(e;rgl(l)li)l ;Ipring

Pre >0.05 >0.05

Skeletal. Post >0.05 >0.05
Difference <0.05% <0.05%

Pre >0.05 >0.05

Dental Post >0.05 >0.05
Difference <0.05% <0.05%

Pre > 0.05 >0.05

Soft tissue Post >0.05 >0.05
Difference <0.05* <0.05%

* Significant difference as P < 0.05
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Figure (53): Scattered chart represents normal bell curve of normality test.




II. Baseline characterized:

1. Age:

In group I, minimum age was (18.4), maximum was (21.2), while mean

+ standard deviation was (19.42 + 1.03). In group II, minimum age was
(18.08), maximum was (23.17), while mean =+ standard deviation was (20.7 +

2.24), as presented in table (12) and figure (54).

Comparison between both groups was performed by using Independent
t-test which revealed msignificant difference between them as P >0.05, as

presented in table (12).

Table (12): Minimum, maximum, mean & standard deviation of age in

both groups:

Min Max M SD P value
GI1 18.4 21.2 19.42 1.03
0.09
GII 18.08 23.17 20.7 2.24
N: count Min: minimum Max: maximum

M: mean SD: standard deviation
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Figure (54): Bar chart showing mean of age in both groups.

2. Gender:

In gender all companions were performed by using Chi square test. In
group I, male (16.67%) was significantly lower than female (83.3%) as P <
0.05, while mn group II male (33.3%) was insignificantly lower than female
(66.6%) as P > 0.05, as presented in table (13) and figure (55).

Also, comparison between group I & Il reveled insignificant difference
between them in both male & female as P >0.05 as presented in table (13).



Table (13): Frequency & percentage of gender distribution in both

groups:

Group

Group 1

Group II

P value

N: count

Male
N %
2 16.67%
3 33.33%
0.34

%: percentage

Female
N %
10 83.33%
6 66.67%
0.34

P: probability level which is significant at P < 0.05

90%
80%
70%
60%

50

X

40%

Percentage

30%
20%
10%

0%

Genderdistribution

Male

Female

distribution in both groups

P value

0.001*

0.13

H Groupl|

® Group Il

Figure (55): Bar chart showing percentage of gender



3. Duration:
In group [, minimum duration was (5.5 months), maximum was (9.73
months), while mean + standard deviation was (8.03 + 2.9). In group II,
minimum duration was (4 moths), maximum was (14.9 months), while mean

+ standard deviation was (10.59 + 3.89).
Comparison between both groups was performed by using Independent
t-test which revealed insignificant difference between them as P>0.05, as

presented in table (14) and figure (56).

Table (14): Minimum, maximum, mean & standard deviation of

duration _in months in both groups:

Group I 5.50 9.73 8.03 2.90
0.09
Group 11 4.00 14.90 10.59 3.89
M: mean SD: standard deviation

P: probability level which is significant at P < 0.05
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Figure (56): Bar chart showing mean of duration in months in both groups.

III. Measurements:
A. Skeletal:

1. Anteroposterior:
e Groupl:

In group I pretreatment records, post treatment records and difference
between them regarding anteroposterior skeletal measurements were presented

m table (15) and figure (57).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference

between them mn all measurements as P >0.05, as presented in table (15).



Table (15): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding anteroposterior skeletal

measurements in group I:

SNA angle 83.41 433 83.47 390 005 126 0.854
SNB angle 7798 3.18 7744 253 -054 136 0.194
ANB angle 550 211  6.07 253 057 172 0.273

A-NV distance 6.79 469 696 387 017 111 0.611

Pog-NV distance 6.06 6.44 602 532  -0.04 220 0951

M: mean SD: standard deviation

P: probability level which is significant at P < 0.05
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Figure (57): Bar chart showing mean of pretreatment, post
treatment records and difference between them regarding
anteroposterior skeletal measurements in group I.

e GroupII:

In group II pretreatment records, post treatment records and difference

between them regarding anteroposterior skeletal measurements were presented
mn table (16) and figure (58).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference

between them in all measurements as P >0.05, as presented in table (16).

Table (16): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding anteroposterior skeletal

measurements in group 1I:




SD

M SD M
SNA angle 83.64 4.14 | 83.62
SNB angle 79.27 3.08 7913
ANB angle 4.36 1.72 4.49
A-NV distance 7.44 3.13 7.09
Pog-NV distance 8.10 3.71 7.31
M: mean SD: standard deviation
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Figure (58): Bar chart showing pretreatment, post treatment records
and difference between them regarding anteroposterior skeletal

measurements in group IL



e Comparisonbetween both groups:

Comparison between group [ & II regarding difference between
pretreatment & posttreatment  records of anteroposterior  skeletal
measurements was performed by using Mann Whitney test which revealed
msignificant difference between them regarding all measurements, as

presented in table (17) and figure (59).

Table (17): Comparison between both groups regarding anteroposterior

skeletal measurements:

MD SD MD

SNA angle 0.05 1.26 -0.02 1.07 0.81

SNB angle -0.54 1.36 -0.14 1.24 0.75

ANB angle 0.57 1.72 0.12 0.54 0.75

A-NV distance 0.17 1.11 -0.35 0.74 0.24

Pog-NV distance -0.04 2.20 -0.79 2.04 0.11
MD: mean difference SD: standard deviation

P: probability level which is significant at P < 0.05
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Figure (59): Bar chart showing comparison between both groups
regarding anteroposterior skeletal measurements.

2. Vertical:
e Groupl:

In group I pretreatment records, post treatment records and difference

between them regarding vertical skeletal measurements were presented in table

(18) and figure (60).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference

between them in all measurements as P >0.05, as presented in table (18).



Table (18): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding vertical skeletal

measurements in group I:

MD SD

PP-SN angle 8.66 3.09 896 3.81 0.31 091 0.425
ANS-Me distance 63.77 4.78 63.81 5.66 0.04 1.43 0.924

MP-SN angle 36.91 4.09 36.76 4.20 -0.15 0.61 0.265

M: mean SD: standard deviation MD: mean difference
P: probability level which is significant at P < 0.05
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Figure (60): Bar chart showing mean of pretreatment, post treatment
records and difference between them regarding vertical skeletal
measurements in group [.



e GroupII:
In group II pretreatment records, post treatment records and difference

between them regarding vertical skeletal measurements were presented in table

(19) and figure (61).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference

between them m all measurements as P >0.05, as presented i table (19).

Table (19): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding vertical skeletal

measurements in group II:

M SD M MD SD

PP-SN angle 9.47 3.58 9.64 331 0.17 0.27 0.54
ANS-Me distance 6555 4.86 65.04 593 -052 1.66 0.376

MP-SN angle 3699 @ 3.05 36,55 281 -0.44 1.40 0.377

M: mean SD: standard deviation MD: mean difference
P: probability level which is significant at P < 0.05
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Figure (61): Bar chart showing mean of pretreatment, post treatment
records and difference between them regarding vertical skeletal
measurements i group 1.

e Comparison between both groups:
Comparison between group I & II regarding difference between
pretreatment & posttreatment records of vertical skeletal measurements was
performed by using Mann Whitney test which revealed insignificant difference

between them regarding all measurements, as presented in table (20) and figure
(62).



Table (20): Comparison_between both groups regarding vertical skeletal

measurements:

SD MD
PP-SN angle 031 091 0.17 0.27 0.66
ANS-Me distance 0.04 143 -0.52 1.66 0.24
MP-SN angle -0.15 0.61 -0.44 1.40 0.61
SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (62): Bar chart showing comparison between both groups
regarding vertical skeletal measurements.



B. Dental
1. Angular
a. Anteroposterior
e Groupl:

In group I pretreatment records, post treatment records and difference
between them regarding anteroposterior- angular- dental measurements were

presented in table (21) and figure (63).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed msignificant difference
between them in all measurements as P >0.05 except Ul-FHP and U5-FHP
(Post was significantly higher than prerecord) as P <0.05, as presented in table
(21).



Table (21): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding anteroposterior _angular

dental measurements in group I:

M SD M SD MD SD

UI-NA 25.83  9.57 26.27 10.17  0.44 1.88 0.437
U1l-FHP 123.54 12.59 124.50 12.88 0.97 1.46 0.042*
U4-FHP 102.14 9.64 103.24 11.70 1.10 4.80 0.444
US-FHP 96.83 11.01 101.88 13.25 5.06 6.02 0.014*
U6-FHP 94.43 890 89.70 9.02 -4.72 9.69 0.119

U7-FHP 87.70 10.16 82.83 8.09 -4.87 8.16 0.063
M: mean SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (63): Bar chart showing mean of pretreatment, post treatment records and difference
between them regarding anteroposterior angular dental measurements in group I.



e GroupII:

In group II pretreatment records, post treatment records and difference

between them regarding anteroposterior- angular- dental measurements were
presented in table (22) and figure (64).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference
between them mn all measurements as P >0.05 except U4-FHP and U5-FHP
(Post records were significantly higher than prerecords), and U6-FHP (Post

record was significantly lower than prerecord) as P <0.05, as presented in table
(22).

Table (22): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding anteroposterior angular

dental measurements in group II:

M SD M MD SD
UI-NA 16.88 | 4.94 17.05 5.79 0.18 0.85 0.67
Ul-FHP 114.61 4.00 115.05 4.83 0.43 0.83 0.44
U4-FHP 105.26 = 5.30 | 109.68 | 4.81 4.42 5.18 0.034*
US-FHP 102.27 4.80 108.52 S5.79 6.25 5.34 0.008*
U6-FHP 97.77 1.80 84.23 9.21 | -13.54 8.61 0.002*
U7-FHP 8847 881 80.17  9.62 -8.30 0.81 0.077
M: mean SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (64): Bar chart showing pretreatment, post treatment records and difference
between them regarding anteroposterior angular dental measurements in group II.



e Comparisonbetween both groups:

Comparison between group [ & II regarding difference between
pretreatment & posttreatment records of anteroposterior angular dental
measurements was performed by using Mann Whitney test which revealed
msignificant difference between them regarding all measurements except U6-
FHP (Group 1 was significantly higher than group II) as P <0.05, as presented
in table (23) and figure (65).

Table (23): Comparison_between both groups regarding anteroposterior

angular dental measurements:

SD MD

U1-NA 0.44 1.88 0.18 0.85 0.70

U1-FHP 0.97 1.46 043 0.83 033

U4-FHP 1.10 4.80 4.42 5.18 0.82

U5-FHP 5.06 6.02 6.25 5.34 0.61

U6-FHP -4.72 9.69 -13.54 8.61 0.03*

U7-FHP -4.87 8.16 -8.30 0.81 0.16
SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05



Mean difference

-5

10

-10

-15

Anteroposterior / Angular Dental Measurements

. 1=

M Group |
M Group Il

U1-NA U1-FHP U4-FHP U5-FHP U6-FHP

Figure (65): Bar chart showing comparison between both groups regarding anteroposterior
angular dental measurements.

U7-FHP



b. Rotation

e Groupl:
In group I pretreatment records, post treatment records and difference

between them regarding rotation- angular- dental measurements were

presented in table (24) and figure (66).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference
between them in all measurements as P >0.05 except US-MSP and U7-MSP as
there was a statistical significant difference as P < 0.05 (Post was significantly
higher than prerecord), while mn U6-MSP there was a highly statistical
significant difference as P < 0.001 (Post was significantly higher than
prerecord) as presented in table (24).

Table (24): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding rotation angular dental

measurements in group I:

M SD M SD MD SD

U4-MSP 71.89  6.73 7495  6.62 3.06 8.70 0.248
US-MSP 68.84 7.63 6336 7.23 -5.48 4.79 0.002*
U6-MSP 32.38  6.45 | 50.50 10.29 18.12 @ 8.35 | 0.000%*

U7-MSP 4242 9.67 53.25 11.15  10.84 8.06 0.001*

M: mean SD: standard deviation MD: mean difference
P: probability level which is significant at P < 0.05
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Figure (66): Bar chart showing pretreatment, post treatment records
and difference between them regarding rotation angular dental
measurements in group L.

e Group II:

In group II pretreatment records, post treatment records and difference
between them regarding rotation- angular- dental measurements were

presented in table (25) and figure (67).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference
between them in all measurements as P >0.05 except U5-MSP and U6-MSP as
there was a statistical significant difference as P < 0.05 (Post was significantly

higher than prerecord), as presented in table (25).



Table (25): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding rotation angular dental

measurements in group II:

M SD MD SD
U4-MSP 74.75 574 | 7551 7.01 0.76 7.22 0.761
US-MSP 76.26 1052 56.45 988 -19.81 11.69 0.001*
U6-MSP 3233 682 | 5146 1953 | 19.13 | 19.26 0.018*
U7-MSP 37.63 6.55 64.09 1342 2647 6.87 0.057
M: mean SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (67): Bar chart showing mean of pretreatment, post treatment
records and difference between them regarding rotation angular dental
measurements in group 1L



e Comparisonbetween both groups:

Comparison between group [ & II regarding difference between
pretreatment & posttreatment records of rotaton - angular dental
measurements was performed by using Mann Whitney test which revealed
msignificant difference between them regarding all measurements except US5-
MSP (Group I was significantly higher than group II) as P <0.05, as presented
in table (26) and figure (68).

Table (26): Comparison between both groups regarding rotation angular

dental measurements:

MD SD MD

u4-MsP 3.06 8.70 0.76 7.22 0.75

U5-MSP -5.48 4.79 -19.81 11.69 0.009*

uU6-MSP 18.12 8.35 19.13 19.26 0.45

uU7-MsP 10.84 8.06 26.47 6.87 0.06
SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (68): Bar chart showing comparison between both groups
regarding rotation angular dental measurements.

¢. Crowninclination

e Groupl:
In group I pretreatment records, post treatment records and difference
between them regarding crown inclination- angular- dental measurements

were presented in table (27) and figure (69).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference
between them in all measurements as P >0.05 except U4 and U5 as there was
a statistically significant difference as P < 0.05 (Post was significantly higher
than prerecord), as presented in table (27).



Table (27): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding crown inclination -

angular dental measurements in group I:

SD
U4 4.80 234 | 11.94 | 7.12 7.14 7.61 0.008*
Us 6.47 4.23 13.79 17.28 7.32 6.86 0.004*
Ue 4.84 4.06 4.81 295 | -0.03 3.87 0.980
U7 5.76 3.65 7.94 7.83 2.19 5.81 0.219
M: mean SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (69): Bar chart showing mean of pretreatment, post treatment records
and difference between them regarding crown inclination - angular dental
measurements in group [.



e GroupII:
In group II pretreatment records, post treatment records and difference
between them regarding crown inclination- angular- dental measurements

were presented in table (28) and figure (70).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed significant difference between
them in all measurements as P <0.05 except U5 as there was a statistical
msignificant difference as P > 0.05 (Post was significantly higher than
prerecord), as presented in table (28).

Table (28): Mean & standard deviation of pretreatment, post treatme nt

records and difference between them regarding crown inclination -

angular dental measurements in group II:

M SD SD
U4 5.11 3.82 12.77 | 6.01 7.66 7.31 0.014*
Us 8.28 5.27 1425 7.50 5.98 8.45 0.067
U6 2.99 1.67 7.12 4.47 4.13 3.66 0.010*
U7 5.23 4.77 9.23 6.85 3.99 5.11 0.047*
M: mean SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (70): Bar chart showing mean of pretreatment, post treatment
records and difference between them regarding crown inclination -
angular dental measurements in group IL

e Comparisonbetween both groups:

Comparison between group I & II regarding difference between
pretreatment & posttreatment records of crown inclination - angular dental
measurements was performed by using Mann Whitney test which revealed
msignificant difference between them regarding all measurements except U6
(Group I was significantly lower than group II) as P <0.05, as presented in
table (29) and figure (71).



Table (29): Comparison _between both groups regarding crown inclination -

angular dental measurements:

MD SD MD

u4 7.14 7.61 7.66 731 0.86

us 732 6.86 5.98 8.45 0.71

ue -0.03 3.87 4.13 3.66 0.04*

uz 2.19 5.81 3.99 5.11 0.27
SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (71): Bar chart showing comparison between both groups
regarding crown inclination - angular dental measurement.



2. Linear

a. Anteroposterior

e Groupl:

In group I pretreatment records, post treatment records and difference
between them regarding anteroposterior- linear- dental measurements were
presented in table (30) and figure (72). Comparison between pretreatment &
post treatment records was performed by using Paired t-test which revealed
msignificant difference between them in all measurements as P >0.05 except
U4-apex/S Ver and US-apex/S Ver (Post was significantly higher than
prerecord), MBc6/S Ver (Post was significantly lower than prerecord), as there
was a statistical significant difference as P < 0.05, while in U5-tip/S Ver (Post
was higher than pre),U6-apex/S Ver, MBc7/S Ver and U7-apex/S Ver (post
was lower than pre) there was a highly statistical significant difference as P
<0.0001, as presented i table (30).



Table (30): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding anteroposterior - linear

dental measurements in group I:

M SD M SD MD SD

Ul-tip/S Ver 78.77  6.89 78.79 7.17  0.02  0.47 78.77
Ul-apex/SVer  66.06 3.55 66.04 3.69 -0.02 1.21 0.861
L1-tip/S Ver 72.47 3.99 7131 458 -1.16 2.50 0.948
U4-tip/S Ver 61.06 3.77 62.11 394 1.06 1.17 0.124
U4-apex/S Ver 57.08 3.56 59.67 3.11 259 1.64 0.010*
US-tip/S Ver 54.68 3.61 56.08 3.71 1.40 1.00 0.000%*
US-apex/S Ver 52.57 251 5442 271 186 1.55 0.001*
MBc6/S Ver 48.60 3.53 4482 335 -3.78 1.31 0.002%
Ué6-apex/S Ver 47.70 3.06 4492 2.83 -2.78 1.64 0.000%*
MBc7/S Ver 37.47 3.57 3421 332 -3.26 1.55 0.000*%*
U7-apex/S Ver 37.79 2.65 3529 344 -250 2.45 0.000%*

overjet 630 352 748 546 1.19 243 0311
M: mean SD: standard deviation MD: mean difference
P: probability level which is significant at P < 0.05
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Figure (72): Bar chart showing mean of pretreatment, post treatment records and difference
between them regarding anteroposterior - linear dental measurements in group I.
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e GroupII:

In group II pretreatment records, post treatment records and difference
between them regarding anteroposterior- linear- dental measurements were

presented in table (31) and figure (73).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference
between them in all measurements as P >0.05 except U4-apex/S Ver US-
tip/S Ver, US-apex/S Ver (Post was significantly higher than prerecord and
MBc6/S Ver , U6-apex/S Ver , MBc7/S Ver & U7-apex/S Ver (Post was
significantly lower than prerecord), as there was a statistical significant

difference as P < 0.05,, as presented m table (31).



Table (31): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding anteroposterior - linear

dental measurements in group II:

M SD M SD SD
Ul-tip/S Ver 76.89 @ 2.86 7748 @ 299 0.59 0.13 0.12
Ul-apex/ S Ver 67.13  3.09 67.56 3.18 0.43 0.08 0.25
L1-tip/S Ver 72.48 @ 3.32 7193  4.20 -0.54 1.61 0.342

U4-tip/S Ver 63.21 3.81 6432 443 1.11 1.76 0.095
U4-apex/S Ver 5790 3.53 59.69  2.68 1.79 1.19 0.002*
US-tip/S Ver 5643 358 5831 3.87 1.88 1.49 0.005*
US-apex/S Ver 5348 @ 2.83 5485 2.27 1.37 1.58 0.031*
MBc6/S Ver 50.55 353  46.04 5.61 -4.51 3.39 0.004*
U6-apex/S Ver 48.06 397 | 4594 | 517 -2.12 2.52 0.035*
MBc7/S Ver 3993 398 3461 539 -5.32 3.62 0.002*
U7-apex/S Ver 39.18 | 3.01 36.79 @ 2.75 -2.40 0.98 0.000**

overjet 4.46 1.63 5.31 1.99 0.85 1.25 0.074

M: mean SD: standard deviation MD: mean difference
P: probability level which is significant at P < 0.05
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e Comparisonbetweenboth groups:

Comparison between group 1 & II regarding difference between
pretreatment & posttreatment records of anteroposterior - linear dental
measurements was performed by using Mann Whitney test which revealed
msignificant difference between them regarding all measurements except Ul-
tip/S Ver (Group I was significantly lower than group II) as P <0.05, as
presented in table (32) and figure (74).



Table (32): Comparison_between both groups regarding anteroposterior -

linear dental measurements:

U1l-tip/S Ver

Ul-apex/ S Ver

L1-tip/S Ver

U4-tip/S Ver

U4-apex/S Ver

US-tip/S Ver

U5-apex/S Ver

MBc6/S Ver

U6-apex/S Ver

MBc7/S Ver

U7-apex/S Ver

overjet

SD: standard deviation

0.02

-0.02

-1.16

1.06

2.59

1.40

1.86

-3.78

-2.78

-3.26

-2.50

1.19

SD

0.47

1.21

2.50

1.17

1.64

1.00

1.55

131

1.64

1.55

2.45

243

MD

0.59

0.43

-0.54

111

1.79

1.88

137

-4.51

-2.12

-5.32

-2.40

0.85

MD: mean difference

P: probability level which is significant at P < 0.05

0.13

0.08

1.61

1.76

1.19

1.49

1.58

3.39

2.52

3.62

0.98

1.25

0.002*

0.28

0.97

0.31

0.71

0.71

0.8

0.12

0.86

0.75
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Figure (74): Bar chart showing comparison between both groups regarding anteroposterior -
linear dental measurements.
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b. Vertical

e Groupl:

In group I pretreatment records, post treatment records and difference
between them regarding vertical- linear- dental measurements were presented
mn table (33) and figure (75).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed significant difference between
them in all measurements as P <0.05 except overbite as there was insignificant
difference between pre & post as P >0.05. In Ul-tip/PP, pre was significantly
lower than post, while in U4-tip/PP, US-tip/PP, MBc6/PP, MBc7/PP and Ll1-
tip/PP pre was significantly higher than post as P < 0.05, as presented in table
(33).



Table (33): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding vertical - linear dental

measurements in group I:

M SD M SD MD SD

Ul-tip/PP 27.68  3.67 27.86 3.67 0.18 0.52  0.005*
U4-tip/PP 25.79 3.8 25.10 3.00 -0.69 0.56 0.001*
US-tip/PP 25.25 2.82 2456 3.01 -0.70 0.63 0.001*
MBc6/PP 23.90 2,50 2275 275 -1.15 0.88  0.003*
MBc7/PP 21.43 2.81 20.77 3.24 -0.65  0.91 0.001*
L1-tip/PP 2445 373 23.63 555 -0.82 2.67 0.008*

overbite 323  1.14 423 257 1.00 2.68 0.119
M: mean SD: standard deviation MD: mean difference
P: probability level which is significant at P < 0.05
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e GroupII:
In group II pretreatment records, post treatment records and difference

between them regarding vertical- linear- dental measurements were presented
in table (34) and figure (76).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference
between them i all measurements as P >0.05 except ~ U4-tip/PP, MBc6/PP
& MBc7/PP as Pre was significantly higher than post as P< 0.05., as presented
i table (34).

Table (34): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding vertical - linear dental

measurements in group II:

M SD
Ul-tip/PP 27.78 3.27 28.05 3.19 0.27 -0.09 0.16
U4-tip/PP 2598 293 2525 3.13 -0.73 0.86 0.036*
US-tip/PP 25.21 3.05 24.76 3.62 -0.45 1.36 0.352
MBc6/PP 24.00 3.28 2247 313 -1.53 1.21 0.005*
MBc7/PP 22.00 3.65 20.11 3.72 -1.88 1.83 0.015*
L1-tip/PP 24.74 4.08 24.18 4.37 -0.56 1.79 0.374
overbite 3.56 2.61 4.67 243 1.11 1.47 0.053
M: mean SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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e Comparisonbetween both groups:

Comparison between group [ & II regarding difference between
pretreatment & posttreatment records of vertical - linear dental measurements
was performed by using Mann Whitney test which revealed insignificant

difference between them regarding all measurements, as presented in table (35)

and figure (77).

Table (35): Comparison_between both groups regarding vertical - linear

dental measurements:

SD MD

U1-tip/PP 0.18 0.52 0.27 -0.09 0.61
U4-tip/PP -0.69 0.56 -0.73 0.86 0.81
U5-tip/PP -0.70 0.63 -0.45 136 0.86
MBc6/PP -1.15 0.88 -1.53 1.21 0.81
MBc7/PP -0.65 0.91 -1.88 183 0.11
L1-tip/PP -0.82 2.67 -0.56 1.79 0.65
overbite 1.00 2.68 111 1.47 0.27
SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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c¢. Transverse

e Groupl:
In group I pretreatment records, post treatment records and difference

between them regarding transverse- linear- dental measurements were

presented in table (36) and figure (78).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed significant difference between
them in all measurements as P <0.05 except U4 as there was msignificant
difference between pre & post as P > 0.05. In U5, there was a statistically
significant difference as P < 0.05 (pre was significantly lower than post), while
in U6 and U7 there was a highly statistical significant difference as P <0.001
(pre was significantly lower than post), as presented i table (36).

Table (36): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding transverse - linear dental

measurements in group I:

MD SD
U4 16.80 2.01 18.55 2.03 | 1.75 | 1.36 0.438
Us 18.83 2.06 20.84 1.94 2.01 1.11 0.001%
(8] 21.96  2.21 23.39| 2.06  1.43  0.98 0.000%*
u7 24.50 2.55 2545 250 095 1.01 0.000%*
M: mean SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (78): Bar chart showing mean of pretreatment, post treatment
records and difference between them regarding transverse - linear
dental measurements in group L.

e Group II:

In group II pretreatment records, post treatment records and difference
between them regarding transverse- linear- dental measurements were
presented in table (37) and figure (79).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference

between them in all measurements as P <0.05, as presented in table (37).

Table (37): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding transverse - linear dental

measurements in group II:




M SD M SD M

W4 1745 212  18.04 | 2.02 0.60 1.95 0.387
Us 20.04 1.82 20.80 2.00 0.76 1.59 0.188
(3 23.01  1.76 | 23.66 1.35 0.65 1.15 0.130
U7 25.04 2.14 25.06 1.80 0.02 2.30 0.984
M: mean SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (79): Bar chart showing mean of pretreatment, post treatment
records and difference between them regarding transverse - linear
dental measurements in group II.



e Comparisonbetween both groups:

Comparison between group [ & II regarding difference between
pretreatment & posttreatment records of transverse — linear dental
measurements was performed by using Mann Whitney test which revealed
msignificant difference between them regarding all measurements except U5
(Group I was significantly higher than group II) as P <0.05, as presented in
table (38) and figure (80).

Table (38): Comparison _between both groups regarding transverse - linear

dental measurements:

SD MD

(V) 1.75 1.36 0.60 1.95 0.19

us 2.01 1.11 0.76 1.59 0.04*

uée 143 0.98 0.65 1.15 0.09

u7 0.95 1.01 0.02 2.30 031
SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (80): Bar chart showing comparison between both groups
regarding transverse -linear dental measurements.
C. Soft tissue
e Groupl:

In group I pretreatment records, post treatment records and difference
between them regarding soft tissue measurements were presented in table (39)

and figure (81,82).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed msignificant difference

between them in all measurements as P >0.05, as presented in table (39).



Table (39): Mean & standard deviation of pretreatment, post treatment

records and difference between them regarding soft tissue measurements _in

group I:

M SD M SD MD SD

Ls/E-line distance  2.72 1.27 2.81 0.74 0.10 0.70 0.643
Li/E-line distance 240 158 2.05 146 -0.36 0.96 0.226

NLA angle 97.44 12.44 98.61 13.17 1.17 3.37  0.253
M: mean SD: standard deviation MD: mean difference
P: probability level which is significant at P < 0.05

Soft tissue Measurements Group |
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Figure (81): Bar chart showing mean of pretreatment, post treatment
records and difference between them regarding Ls/E-line distance &
LVE-line distance in group I.
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Figure (82): Bar chart showing Mean of pretreatment, post treatment
records and difference between them regarding NLA angle in Group 1.

e Group II:
In group II pretreatment records, post treatment records and difference

between them regarding soft tissue measurements were presented in table (40)

and figure (83,84).

Comparison between pretreatment & post treatment records was
performed by using Paired t-test which revealed insignificant difference

between them in all measurements as P >0.05, as presented in table (40).



Table (40): Mean & standard deviation of pretreatment, post treatme nt

records and difference between them regarding soft tissue measurements

in group II:

M SD MD SD

Ls/E-line distance 3.61 | 278 322 214 | 040 234 0.625
Li/E-line distance 286 200 223 174 -0.63 213 0.403

NLA angle 10530 9.52 10591 647 @ 0.61 @ 3.98 0.656

M: mean SD: standard deviation MD: mean difference
P: probability level which is significant at P < 0.05
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Figure (83): Bar chart showing mean of pretreatment, post treatment
records and difference between them regarding Ls/E-line distance &
LVE-line distance in group II.
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Figure (84): Bar chart showing mean of pretreatment, post treatment records
and difference between them regarding Mean of NLA angle in Group IL

e Comparison between both groups:

Comparison between group I & II regarding difference between
pretreatment & posttreatment records of soft tissue measurements was
performed by using Mann Whitney test which revealed insignificant difference
between them regarding all measurements, as presented in table (41) and figure

(85).



Table (41): Comparison between both groups regarding soft tissue

measurements:

Ls/E-line distance 0.10 0.70 -0.40 2.34 0.75
Li/E-line distance -0.36 0.96 -0.63 2.13 0.71
NLA angle 1.17 3.37 0.61 3.98 0.35

SD: standard deviation MD: mean difference

P: probability level which is significant at P < 0.05
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Figure (85): Bar chart showing comparison between both groups
regarding soft tissue measurement



