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Evaluation of the Soft Tissue Changes Following
Functional and Camouflage Orthodontic
Treatment in Class Il Division |

M. El Suleiman’ M. Nasser Sawan™
M. Shehadah™”

Abstract
Introduction: The purpose of this study was to evaluate the esthetic changes
following functional and camouflage treatment in Class Il Divison 1
malocclusion patients.
Methods: cephalograms of 35 patients had Class |1 Division 1wer e selected.
Thosein group 1 (n=15) wer e treated with functional appliance, and thosein
group 2 (n= 20) were treated with fixed orthodontic appliance after
premolar extractions. 35 cephalometric variables were selected to evaluate
the esthetic changes following the orthodontic treatment.
Dependent t tests were used to compar e the cephalometric variables at the
posttreatment stage and the cephalometric variables at the pretreatment
stage in each group, and Independent t tests wereused to compare the
changes in cephalometric variables caused by the orthodontic treatment
between the groups.
Results. Esthetic changes following functional treatment include: advancing
chin, upper lip, and lower lip, reducing lower lip thickness, increasing lip
mental angle; while the Esthetic changes following camouflage treatment
include: retracting upper and lower lips, increasing lower lip thickness,
increasing nasolapial a, angle.
Conclusions: The choose between functional and camouflage treatment for
Class Il Division 1 malocclusion patients depends on individual esthetic
demands accor ding to specific diagnosis for skeletal, dental, and functional
parameters.

" Prof. in Orthodontic Department Dental College, Aleppo University.
" Prof. in Orthodontic Department Dental College, Damascus University.
“"Master student in Orthodontic Department Dental College, Aleppo University.
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Cephalometric Pretreatment Post treatment | Treatment change b Sig
measurement Mean SD | Mean | SD Mean sSD '
Facial Angle - 184.6667]2.96808 | 86.3333|4.67007 | 1.66667 | 2.38048 | .017 *
Convexity 6.80 2.274 5.43 2211 | -1.367 1.260 |.001 **
ANB 7.1333 | 1.24595| 5.7333 | 1.57963 | -1.40000 | 1.24212 | .001 **
SNA 82.8667]3.96172|82.8000|5.29420 | -.06667 | 3.49421 | .942
SNB - 175.333314.11733|76.9333|5.13346 | 1.60000 | 3.01899 | .059 *on
FMA - 125.4000]5.35590|25.8000|5.82114 | .40000 | 2.35433 | .521
Maxillary Depth 91.1333]2.58752|90.9333|4.19977 | -.20000 | 3.07525 | .805
I1/A-pog angle 34.8000] 6.57050| 28.9333| 6.58425 | -5.86667 | 5.44933 | .001 x*
I/A-pog mm 9.80 2.145 7.73 2.017 | -2.067 1.580 |.000 **
i/A-pog angle - 127.5333]15.04079|29.8667 | 3.88893 | 2.33333 | 4.96655 | .090
i/A-pog mm -1 3.03 2.142 493 1.981 1.900 1.606 | .000 *x
Ui/Li - 1117.2667] 9.30028 |121.1333 8.34837 | 3.86667 | 7.86372 | .078
Ui-Occfvert] 1.87 1.767 53 1.904 | -1.333 2.168 |.032 *
Li-Occvert] 2.17 1.508 1.30 1.533 -.867 2.022 |.119
Ratlolcgvvgper 0 |- 10518 | 12679 | 1.0731 | .09431 | .02133 | .08806 | .364

Ratio of upper lip to _ o
lower lip height 4955 | .09882 | 4322 | .05835 | -.06327 | .09306 |.020

Interlabial Gap 1.0667 | 2.54858| 2667 | .70373 | -.80000 | 2.17781 | 177
Nasolabial angle | [107.6000] 8.83014(106.800011.66925 -.80000 |10.96879 .782
al 28.8000 | 6.49395 | 26.6000 | 8.65035 | -2.20000 | 8.14336 | 313
) - | 80.0667| 7.56370| 80.2667| 9.03538 | .20000 | 7.52330 | .919
Nasomental Angle | [123.6000 4.23027 122.7333 4.47058 | -.86667 | 3.73011 | .385
Ls” [Pog-Sn] 517 | 1961 | 440 | 1882 | -767 | 1522 |.071
LsA Snv 190 | 1628 | 173 | 2235 | -167 | 1.600 |.693
Up?gié&gtli]lme 83 | 2454 | -110 | 3192 | -1.933 | 2187 |.004| **
Upper lip thickness |- | 12.2333| 2.30579|14.3333| 2.63674| 2.10000 | 1.33898 | .000 | **
Li ~ [Pogsn] || 317 | 1589 | 337 | 2001 | 200 | 1801 |.674
Li A sV -| 537 | 3108 | 297 | 3319 | 2400 | 3621 |.022| *

lower Lip-E line %
[Ricketts 137 1.846 .23 2449 | -1.133 | 1.674 |.020

lower lip thickness 16.1000] 2.56487 | 14.6333| 2.09137 | -1.46667 | 1.95911 | .012 *
Lipmental Angle |- |116.533313.27116132.000010.48128 15.46667|12.33385| .000 *x

Pog-SnV/ -| 1433 | 3619 | -1260 | 4983 | 1733 | 2282 |o11| *
PogNa*FH] |- | -333 | 4701 | -97 | 7425 | 2367 | 4726 |.073

Pog  Pog Shin |-111 6667 |1.23443| 12.6667| 1.98806| 1.00000 | 1.30931 | 010 | **
Pogh FH |- | 79.0667|5.67534|84.8000| 7.30166| 5.73333 | 5.11952 | 001 | **
PoghPTv |- |57.6667|6.39940 60.6000| 7.42390 | 2.93333 | 5.93376 | .076

) A ey Wirgs Al s Aadlaall 38 4 sia gliged) il (s 1[2] Jsand
(P<0.05, ** P<0.01*)
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Cephalometric
measurement
Facial Angle
Convexity
Maxillary Depth
FMA
ANB
SNA
SNB
I/A-pog angle
I1/A-pog mm
i/A-pog angle
i/A-pog mm
Ui/Li
Ui-Occ vert]
Li-Occlvert]
Ratio of upper to
lower
Ratio of upper lip to
lower lip height
Interlabial Gap

Nasolabial angle

al
a2
Nasomental Angle
Ls” [Pog-Sn|
Ls” SnV
Upper Lip-E line
[Ricketts]
Upper lip thickness
Li ~ [Pog-Sn]
Li A SnV
lower Lip-E line
[Ricketts]
lower lip thickness

Lipmental Ang

Pog-SnV
Pog-[Na® FH]
Pog— Pog" Chin
thickness
Pog* FH
Pog™” PTv

Pretreatment

Mean SD
85.7500 2.84466
6.63 2411
91.6500| 3.84263
28.9000 3.40124
6.7000| 1.86660
82.1500| 3.48342
75.5000 2.70477
36.7500 5.07704
1093 | 2.948
27.4500 4.17354
5.00 | 3.078
114.650 8.02152
.55 1.939
1.48 1.464

1.0962| .07537

4653
.5000
114.750

33.2500
80.9500
124.550
5.15
1.98

.35

11.5000
4.58
-3.55

253
15.5000
125.350

-13.85
-4.10

11.6000
82.7500

.05678
.66886
9.50831

7.24660

8.14652

4.38268
1.631
2.061

2.661

2.52357
2.788
3.923

3.135
3.31662
21.57307

4.614
5.467

1.90291
7.01783

55.4250 6.4426

Post treatment
Mean SD
85.9000 (3.27511
6.70 2.922
91.6500 |4.42808
29.1500 |4.47537|
6.3500 |2.18307|
81.2000 3.39659
74.7500 (2.98901
24.6000 (4.29688
6.30 1.780
23.5000 4.66228
3.40 1.930
130.7000 |7.15321
45 1.530
40 .553

1.0857 |.10829

4502
.2000
117.9000

28.8500
89.0500
124.0000
3.83
.25

-2.08

14.0000
3.35
-5.25

57
16.3000
128.1500

-14.95
-3.35

12.1500
89.2750

.04275

52315
10.3053
4
6.93788
8.53769
5.66615
2.060
1.977

2.208

2.33959
2.390
2.552

2.202

2.51522
14.9816
6
4.872
6.169

2.47673
6.99149

56.7500 |5.80268

Treatment change
Mean SD
15000 | 1.78517
.075 1.989
.00000 | 2.69502
.25000 | 2.76967
-.35000 | 2.03328
-.95000 | 1.84890
-.75000 | 1.58529
-12.15000| 5.57509
-4.625 2.539
-3.95000 | 6.14282
-1.600 2.963
16.05000 | 10.37951
-.100 2.717
-1.075 1.407

-01052 | .09765

-.01510
-.30000
3.15000

-4.40000
8.10000
-.55000

-1.325
-1.725

-2.425

2.50000
-1.225
-1.700

-1.950
.80000
2.80000

-1.100
.750

.55000

6.52500
1.32500

.06273
78472
10.72270

8.43177

8.20077

3.28433
1.360
1.618

1.928

3.10348
2.342
3.242

2.502
3.66491
18.16185

2.845
4.163

1.60509

5.63232
5.12033

711
.868
1.000
.691
451
.033
.048
.000
.000
.010
.026
.000
871
.003

.636

.295
.104
.205

.031
.000
463
.000
.000

.000

.002
.030
.030

.002
341
499

.100
430

142

.000
.262

Sig.

*%
*%
*%

*%

*%

*%

*%

*%
*%

*%

*%

*%

kel ) ey Wity 5 g sal Aatlaall I8 A sia ghised) il (s 0[3] Jsand
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okl sl Caadii g [6.14 £3.95° (2,96 £ ale 1.6]4e sl dalladll <Na i pog
+ o Ll9] didasl A aladl & A-pog Y Al LeDhae el didiu)
sl A allaall b odal il oy Ay 30 50l 3 S ([4.96° £2.3%1.6
[3.08+£12.18°]— duiuds oIl dalladl) (e S

=3 >SS, ) Ally 4 lell A8 aal 5 S 1B gAY Aaud¥) ) i §
[54+ 1,55 s Lilhy cualse il el (e Lggpai cialie 3 el
°[10.72+3.15] gy sl dallaall 3 &y 0l L) 4y 30 50y il o] LS (ol
Ay ) s b DAY 13 <) ¢°[10.96 +.8 Ak ) Aallaall b Cual Lod
Gl L dila o) ANVA 1D 13)13 JG ol dalledl 8 Hha 84 580)) Ay
b Sl sl 3l il 3\ flas) AN b @2 4y 3z b Asasal 5330
Al 488 ik C[2.67+ 7.9] — L cualge 3 YD O ) s
—3 Lgulad cualig cale [3.62£2.4] [1.8+.2] Sy, Pog-Sn ¢ B &l
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9 T 5] EoS OB afl

< s ke [3.2421.7][2.34+1.22)Cunal Si5 oo [1.95+1.46] dsinda ) Axlladl
OSh A 3 sl &gl 3 ) 8 S ale [3.66.8] dagn sl Aallaal) L Lguilad
b ALY aa 8y ([5.16+12.66] — dag sl Aallaal e dida sl dallaad 3
A allaall ) dowlly Lgaal 55 ala [2.28£1.73] Snv ) dawaills duids o)) dalladl

ol [2.84 £1.1] dygy sal

. Camouflage | Functional
Vaiables trestment | treatment
Facial Angle - - - S
Convexity - B S
ANB B __ Ns
SNA __ B Ns
SNB - - S
FMA - -- Ns
Maxillary Depth - B Ns
1/A-pog angle S
1/A-pog mm ___ - S
i/A-pog angle _ - S
i/A-pog mm - S
Ui/Li -- - S
Ui-Occ] vert] Ns
Li-Occlvert] - - Ns
Ratio of upper to lower face - - Ns
Ratio of upper lip to lower lip - —_ Ns
height _ .
Interlabial Gap _ Ns
Nasolabial angle -- Ns
al - - Ns
a2 -- - S
Nasomental Angle - ___ Ns
Ls” [Pog-Sn| Ns
Ls” SnV _ B S
Upper Lip-E line[Ricketts] o B Ns
Upper lip thickness - - - Ns
Li ~ [Pog-Sn]| B - S
Li A SnVv B - S
lower Lip-E line [Ricketts] o B Ns
lower lip thickness - - S
Lipmental Angle = -- S
Pog-SnV - S
Pog-[Na" FH] - -- Ns
Pog— Pog" Chin thickness - -- Ns
Pog* FH -- - Ns
Pog™” PTv - -- Ns

= - Gua A e gl pulaad) o Ay gatl) g Auida gl Aatlaall ¢ha J8 il cp 1(4)d s2a
ilan) ANS 3 58 =S ¢ Libaas) a4 55,8 =NS (el Galial =« dadl 3
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Levene's
Variables . Test for
Functional Camouflage : .
[camouflage Treatment Treatment Equality | t-test for Equality of Means
group] of
Variances

. Mean |Sd. Error !
Mean SD Mean SD F [Sg. DifferencaDifference P |Sg.
Facial Angle |1.66667 | 2.38048 | .15000 |1.78517(1.353.253|-1.51667 | .70323 |.038
-1.51667 | .73288 |.049| *
Convexity | -1.367 | 1.260 .075 1.989 [1.364.251| 1.44167 | .58672 |.019
1.44167 | 55100 |.013| *
FMA 40000 | 2.35433 | .25000 |2.76967|.733|.398| -.15000 | .88861 |.867
-.15000 | .86780 |.864
ANB -1.40000| 1.24212 | -.35000 |2.03328[2.494/.124| 1.05000 | .59503 |.087
1.05000 | .55639 |.068
SNA -.06667 | 3.49421 | -.95000 |1.84890(1.585.217| -.88333 | .91320 |.340
-.88333 | .99242 |.384
S\B 1.60000| 3.01899 | -.75000 | 1.58529|1.290.264|-2.35000 | .78735 |.005
-2.35000 | .85632 |.013] *

-.20000 | 3.07525 | .00000 |2.69502|.264(.611| .20000 | .97773 |.839

.20000 | .99681 |.842
I/A-pog angle |-5.86667| 5.44933 |-12.1500|5.57509 |.008|.929| -6.28333 | 1.88615 |.002
-6.28333 | 1.87983 [.002] **
I/A-pogmm | -2.067 | 1580 | -4.625 | 2.539 [4.502.041|-2.55833| .74590 |.002|**
-2.55833 | .69897 |.001
i/A-pog angle | 2.33333| 4.96655 |-3.95000]6.14282 |1.054.312| -6.28333 | 1.93792 |.003
-6.28333 | 1.87914 [.002] **
i/A-pogmm | 1.900 | 1.606 | -1.600 | 2.963 [5.883.021|-3.50000| .84695 |.000| **
-3.50000 | .78157 |.000
Ui/Li 3.86667 | 7.86372 |16.05000/10.37951]1.762.193|12.18333 | 3.20895 |.001
12.18333| 3.08371 |.000| **
Ui-Occlvert] | -1.333 | 2.168 -100 | 2.717 |.548|.465| 1.23333 | .85367 |.158
1.23333 | .82626 |.145
Li-Occ[vert] | -867 | 2.022 | -1.075 | 1.407 [2.436.128| -.20833 | .57914 |.721
-.20833 | .60958 |.736
UF.LF .02133 | .08806 | -.01052 | .09765 |.193|.663| -.03185 | .03201 |.327
-.03185 | .03153 |.320
UL.LL -.06327 | .09306 | -.01510 | .06273 |.357|.554| .04817 | .02632 |.076
.04817 | .02782 |.097
Interlabial Gap -.80000 | 2.17781 | -.30000 | .78472 |4.401{.044| .50000 | .52546 |.348
.50000 | .58905 |.408

Maxillary
Depth

Nﬁl@;ﬁllgial -.80000 {10.96879| 3.15000 |10.72270.001 |.982| 3.95000 | 3.69839 |.293
3.95000 | 3.71076 |.296
al -2.20000| 8.14336 |-4.40000|8.43177|.025].876] -2.20000 | 2.83862 |.444
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-2.20000 | 2.82413 |.442
a2 .20000 | 7.52330 | 8.10000 | 8.20077|.003|.956| 7.90000 | 2.70534 |.006
7.90000 | 2.67132 |.006| **

Nafn’gfgta' -.86667 | 3.73911 | -.55000 |3.28433|.140|.711| 31667 | 1.19019 |.792
31667 | 1.21302 |.796
Ls~ [Pog-Sn] | -767 | 1522 | -1.325 | 1.360 |.041|.841] -55833 | 48876 |.262
55833 | 49690 | 271
Lsh sV | -167 | 1.600 | -1.725 | 1.618 |.181|.673|-1.55833| .55002 |.008
155833 | 54911 |.008|**
Li ~ [Pog-Sn]| .200 | 1.801 | -1.225 | 2.342 [1.402.245|-1.42500 | .72734 |.059
1.42500| .70036 |.050] *
LiASV | 2400 | 3621 | -1.700 | 3.242 |.074|.788|-4.10000| 1.16409 |.001
410000 | 1.18314 |.002|**

1933 | 2187 | -2425 | 1.928 |.139|.711| -49167 | 69740 |.486
49167 | .71036 | 495
Upper lip 1, 16000| 1.33898 | 2.50000 |3.10348|4.230 .048| 40000 | 85773 | 644

Upper Lip-E
line [ Ricketts]

thickness

20000 | 77531 | 610
Jower LID-E | 1551 1674 | .1.950 | 2502 |525|.474] -81667 | 74782 | 283

line [ Ricketts]

1.05000 | 55639 |.068
lower ip | 1 46667 1.95011 | .80000 |3.66491[1.496.230| 2.26667 | 1.04508 |.037
thickness

226667 | 96304 |.025] *
Lipmental

15.4666712.33385| 2.80000 |18.161851.456(.236| -12.6666 | 5.44850 |.026

-12.6666 | 5.16084 |.020| *
Pog-ShVv 1733 | 2282 | -1.100 | 2.845 |1.98§.168|-2.83333| .89531 |.003
-2.83333 | .86720 [.003] **

Pog-[Na" FH] | 2.367 | 4.726 .750 4.163 |.083|.776|-1.61667 | 1.50653 |.291
-1.61667 | 1.53481 |.301

1.00000| 1.30931 | .55000 |1.60509|.660|.422| -.45000 | .50784 |.382

-45000 | .49305 |.368
Pog” FH |5.73333] 5.11952 | 6.52500 |5.63232|.176|.677| .79167 | 1.85152 |.672
.79167 | 1.82577 |.668
Pog~ PTv | 2.93333| 5.93376 | 1.32500 | 5.12033|.175|.678| -1.60833 | 1.87184 |.396
-1.60833 | 1.91264 |.408

4 s gllipd) pulaall padl J)aal (g baal) il Al g (lead) b gial) Gy :[5]J g2
pil) S e Jaaagia (39 i) AN Al ) cilngion T USA) il g Aallaal) e ganal
sie JIa =F% 50605 A& g gene die J3 =% Gua Aadlaall il ganal Uy 4y e sllisad)
.%99

Angle

Pog - Pog’
Chin thickness
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