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 الخلاصة

. تحديد الدوقع الأفقي والسمك للشفتين في الصنف الأول )الإطباق الطبيعي( والصنف الثاني القسم الأول من سوء الإطباق؛ 1يهدف البحث إلى:  أهداف البحث:
عدة العظمية بين الصنفين الأول والثاني القسم . تعيين تأثير اختلاف القا3. التحقق من تأثير الاختلاف بين الذكور والإناث في الدوقع الأفقي والسمك للشفتين؛ 2

ذكر( من أصحاب الصنف الأول  15أنثى و 15شخص ) 36أشعة جانبية للرأس لـ 66تتكون العينة من  ق العمل:ائالمواد وطر الأول على موقع الشفتين وسمكهما. 
ل من سوء الإطباق. تم تحليل الدوقع الأفقي والسمك للشفاه باستخدام ذكر( من ذوي الصنف الثاني القسم الأو  15أنثى و 15شخص ) 36)الإطباق الطبيعي( و

. تم احتساب الحد الأعلى والأدنى والدعدل والانحراف الدعياري كما تم 11.5النسخة   (SPSSزاوي وباستعمال نظام التحليل الإحصائي ) 4قياس خطي و 11
في الصنف الأول  النتائج:%. 5 جمموعي  الاختبار لكلا اجننسين واعتبـرتت الفروقات معنوية عند حد ( لعينتين منفصلتين لدقارنة القياسات بينtاستعمال اختبار )

( الذي أظهرت فيو الإناث من H( والشفة السفلى لخط )S1)الإطباق الطبيعي( لم تظهر فروقات معنوية في أغلب القياسات فيما عدا قياس الشفة العلوية لخط )
 متأخرا للشفاه عند مقارنتها بالذكور، كما أظهرت الإناث زيادة ملحوظة في قياس الزاوية الأنفية الشفوية. أظهر الذكور في الصنف الثاني ذوات القسم الأول موقعا

لصنف. أما عند مقارنة ( عند مقارنتهم بالإناث من نفس اS2القسم الأول من سوء الإطباق فروقا معنوية متعلقة بزيادة بروز الشفتين العليا والسفلى بالنسبة لخط )
( Z( زاوية )S2الذكور من الصنف الثاني القسم الأول مع أقرانهم من الصنف الأول فقد أظهروا معدلات أعلى وبشكل ملحوظ في موقع الشفتين بالنسبة لخط )

( وموقعا متأخرا S1تقدما للشفة العليا بالنسبة لخط )( أكرت وسمك أعلى للشفة السفلى. أما إناث الصنف الثاني القسم الأول فقد أظهرن موقعا مHأصغر وزاوية )
لم تتأثر بعض الدتغيرات بتغير اجننس أو القاعدة العظمية  الاستنتاجات:(. Z( ونقص ملحوظ في زاوية )H( مع زيادة ملحوظة في زاوية )Eللشفتين بالنسبة لخط )

عظمية أو كليهما. وفي كل الأحوال كان تأثير اختلاف القاعدة العظمية أكثر وضوحا حيث ظهرت بينما أظهر البعض الآخر تأثرا ملحوظا بتغير اجننس أو القاعدة ال
 أعداد أكرت من الفروقات الدعنوية بين صنفي الإطباق.       

ABSTRACT 

Aims: To 1. Assess the horizontal lip position and lip thickness in both Class I and Class II Division 1 

subjects; 2. To investigate the effect of gender on the horizontal lip position and lip thickness; 3. To 

identify the effect of skeletal differences on lip position and thickness. Materials and Methods: The 

sample consisted of 60 cephalometric radiographs of 30 dental and skeletal Class I subjects (15 males, 

15 females) and 30 dental and skeletal Class II Division 1 subjects (15 males, 15 females). The hori-

zontal lip position and thickness was analyzed using 11 linear and 4 angular measurements. Using  

SPSS software  package (version 11.5), descriptive statistics and independent sample t–test were meas-

ured to compare between the two Classes and two genders. The differences were considered significant 

at p < 0.05. Results: In Class I no significant differences were noticed in most of the variables except 

in upper lip (Ls) to Steiner line and lower lip (Li) to Holdaway line where females showed more 

retruded position and larger nasolabial angle (NLA) when compared to males. In Class II Division 1 

subjects, the upper and lower lips were significantly protrusive in males when compared with females 

in relation to Sushner line (S2). Class II Division 1 males showed more protruded upper and lower lips 

in relation to S2 line, significantly smaller Z angle and higher H angle when compared with Class I 

males. Comparison between Class I and Class II Division 1 females showed a significantly higher val-

ue of upper lip in relation to Steiner line (S1), and significantly smaller upper and lower lips in relation 

to E line, smaller Z angle and larger H angle. Conclusions: Some of the variables were not affected 

neither by gender nor by skeletal base while other showed statistically significant differences following 

gender or skeletal Class or both. However, the effect of skeletal base difference was more obvious as 

higher number of significant differences were seen between the two Classes. 
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INTRODUCTION 
Harmonious facial esthetics and opti-

mal functional occlusion have long been 

recognized as the most important goal of 
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orthodontic treatment.
(1, 2)

   

The facial skeleton and the overlying 

soft tissue determine the facial harmony 

and balance. However, it is the structure of 

the overlying soft tissue and their relative 

proportions that provide the visual impact 

of the face.
(3)

  

Soft tissue analysis and evaluation of 

the patient soft tissue profile plays an im-

portant role in orthodontic diagnosis, 

planning orthodontic treatment and or-

thognathic surgery to maximize function 

and esthetics.
(4–6)

  

The success of orthodontic treatment 

is frequently related to the improvement 

gained in the patient facial appearance 

which includes the soft tissue profile.
(7)

 

The quantitative analysis of the soft tissue 

facial profile measurements are necessary 

in all medical specialties that can change 

facial traits as it is an essential for diagno-

sis of dentofacial alteration and deformi-

ties.
(8, 9)

 

As facial appearance is a fundamental 

for communication and interaction with 

the environment and has become ever in-

creasingly important during the last dec-

ade. Recently the field of orthodontics has 

experienced a paradigm shift to focus 

more on esthetics, with specific emphasis 

on soft tissues around the mouth.
(10–12)

 

Many authors have studied the facial 

esthetics.
(13–21)

 Orthodontists have focused 

on the horizontal lip position as the most 

important feature in determining beauty. 

Several lines have been introduced to as-

sess the antero-posterior position of the 

upper and lower lips and the esthetic quali-

ty of the profile.
(22) 

 

The aims of this study were: 1) To as-

sess the horizontal lip position and lip 

thickness in both Class I and Class II Divi-

sion 1 subjects; 2) To investigate the effect 

of gender on the horizontal lip position 

and lip thickness; and 3) To identify the 

effect of skeletal differences on lip posi-

tion and thickness. 
 

MATERIALS AND METHODS 
The sample consisted of 60 cephalo-

metric radiographs of 30 Class I (15 males 

and 15 females) dental and skeletal sub-

jects with normal overbite (0–4 mm) and 

overjet (0–4 mm), full set of permanent 

teeth and ANB angle of 2 + 2 degrees with 

no history of orthodontic treatment or or-

thognathic surgery; and 30 Class II Divi-

sion 1 (15 males and 15 females) with in-

creased overjet more than 5 mm. The 

ANB angle > 5.5°. Also they have no 

missing permanent teeth and no history of 

orthodontic treatment and orthognathic 

surgery. The sample age ranging from 19–

23 years with an average of 22.3 years. 

The radiographs were obtained in Mo-

sul University, Dentistry College, Depart-

ment of Pedodontics, Orthodontics and 

Preventive Dentistry. The radiographs 

were traced and analyzed. 

The horizontal lip position and thick-

ness were analyzed using 11 linear and 4 

angular measurements. The following ref-

erence lines were used and the position of 

the lips was recorded (+ve) when it was in 

front of the lines and (–ve) when located 

behind the lines (Figures 1 to 6): 

1. E line: The line tangent from the tip of 

the nose to the soft tissue pogonion. This 

line was employed by Ricketts who stat-

ed that the upper and lower lips lie be-

hind this line a mean distance of 2 mm 

and 4 mm, respectively. 

2. S1 line: Employed by Steiner extending 

from the middle of the S–shaped curve 

between the tip of the nose and the sub-

nasale to the soft tissue pogonion. Stei-

ner stated that the lips should touch the 

reference plane. 

3. B line: Burstone drew this line from the 

soft tissue subhasale to soft tissue pogo-

nion. The upper and lower lips were lo-

cated anterior to this line a mean distance 

of 3.5 mm and 2.2 mm, respectively. 

4. S2 line: Sushner developed this line from 

soft tissue nasion to soft tissue pogonion 

and the upper and lower lips were anteri-

or to this line of about 6.7 to 8.8 mm in 

females and 7.8 to 10.3 mm in males. 

5. H line: This line was developed by 

Holdaway as a tangent to the upper lip 

from soft tissue pogonion, and a modifi-

cation of this line developed by Merri-

field drawn from soft tissue pogonion to 

the most procumbent lip. 
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Figure (1): Steiner lip analysis; S1 from the 

middle of the S–shaped curve of the nose to 

soft tissue pogonion; Ls:upper lip to S1 line; 

Li: lower lip to S1 line. 

Figure (2): Ricketts lip analysis; E from tip 

of the nose to soft tissue pogonion; Ls: up-

per lip to E line; Li: lower lip to E line. 

Figure (3): Burstone lip analysis; B from soft 

tissue subnasal to soft tissue pogonion; Ls: 

upper lip to B line; Li: lower lip to B line. 

Figure (4): Sushner lip analysis; S2 from soft 

tissue nasion to soft tissue pogonion; Ls: up-

per lip to S2 line; Li: lower lip to S2 line. 

Lip analyses in Skeletal Class I and Class II Division 1 
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The following measurements were 

employed (Figure 1 to 7): 

1. Steiner Ls: The mm distance of the upper 

lip in relation to S1 line. 

2. Steiner Li: The mm distance of the lower 

lip in relation to S1 line. 

3. Ricketts Ls: Upper lip mm distance in 

relation to E line. 

4. Ricketts Li: Lower lip mm distance in 

relation to E line. 

5. Burstone Ls: Upper lip mm distance in 

relation to B line. 

6. Burrstone Li: Lower lip mm distance in 

relation to B line. 

7. Sushner Ls: Upper lip mm distance in 

relation to S2 line. 

8. Sushner Li: Lower lip mm distance in 

relation to S2 line. 

9. Holdaway H: An angle between H line 

and nasion–point B. 

10. Holdaway Li: Lower lip mm distance in 

relation to H line. 

11. Z angle: The angle between the Marri-

field line and Frankfort horizontal. 

12. Nasolabial angle: The angle between the 

line tangent from the Sn to the lower 

border of the nose and the line from the 

Sn to the upper lip. 

13. Labiomental angle: Formed by the inter-

section of a line drawn between the sul-

cus inferior and soft tissue chin and a 

line originated at the sulcus inferior tan-

gent to the lower lip. 

14. Upper lip thickness: The mm distance 

between the vermillion border of the up-

per lip and labial surface of the upper in-

cisor. 

15. Lower lip thickness: The mm distance 

between the vermillion border of the 

lower lip and labial surface of the lower 

incisor. 

The data were analyzed using Statisti-

cal Package for Social Sciences (SPSS) 

software package (version 11.5). The min-

imum, maximum, mean and standard de-

viation were measured. Independent sam-

ple t–test were performed to compare the 

measurements between the two genders 

and the two classes. The differences were 

considered significant at p < 0.05. 
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Figure (5): Holdaway lip analysis; H line tan-

gent to upper lip from soft tissue pogonion; H 

angle between soft tissue nasion - soft tissue 

point B and H line; Li: lower lip to H line line. 

Figure (6): Merrifield lip analysis; Z angle 

between FH and a line from soft tissue po-

gonion to the most procumbent lip. 
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RESULTS 
Descriptive statistics including mean, 

minimum, maximum, standard deviation 

in addition to t–test and p–value for Class 

I males and females were shown in Table 

(1). 

No significant differences were no-

ticed in most of the variables except in 

Steiner Ls where females showed a more 

retruded position of the upper lip in rela-

tion to S1 line. 

The significantly retruded lower lip in 

females were noticed in relation to H line 

with a significantly larger NLA angle. 

 

 

 

Table (1): Descriptive statistics and comparison between Class I males and females. 

Variable No. Gender Mean + SD Min. Max. t–test p–value 

Steiner Ls 
15 Males 1.531 3.451 –7 8.5 

2.145 0.040* 
15 Females  –0.546   1.761 –5 1.75 

Steiner Li 
15 Males 1.053 3.861 –6 7 

1.085 0.286 
15 Females –0.109 1.855 –3 3.75 

Ricketts Ls  
15 Males –5.153 3.559 –12 0.5 

0.306 0.762 
15 Females –5.640 2.010 –10 20 

Ricketts Li 
15 Males –3.140 2.735 –9 1 

–1.139 0.264 
15 Females –4.140 2.204 –6 –2.5 

Burstone Ls 
15 Males 3.890 2.491 –2 9 

1.227 0.229 
15 Females 3.046 1.160 –0.25 4.75 

Burstone Li 
15 Males 3.218 2.309 –2.5 8 

2.307 0.028* 
15 Females 1.578 1.166 –1 5 

Sushner Ls 
15 Males 9.375 4.209 1 20 

0.341 0.735 
15 Females 8.890 3.815 0.25 14 

Sushner Li 
15 Males 7.468 2.969 0 12 

0.434 0.668 
15 Females 7.000 3.145 2 13 

Holdaway Li 
15 Males 1.333 1.588 –1 4 

–0.889 0.022* 
15 Females –0.133 1.726 –3 2 

H° 
15 Males 11.800 3.320 4 16 

0.331 0.743 
15 Females 11.366 3.838 8.5 18 

Z° 
15 Males 74.656 6.262 65 87 

2.421 0.381 
15 Females 76.656 6.467 66 89 

NLA°  
15 Males 101.533 11.945 83 122 

–2.285 0.030* 
15 Females 110.900 10.461 90 124 

LMA° 
15 Males 119.366 30.762 108 137 

–0.836 0.410 
15 Females 126.633 30.693 89 143 

ULT 
15 Males 13.183 1.548 11 15 

0.510 0.614 
15 Females 12.766 2.757 9.5 16.5 

LLT 
15 Males 16.000 1.463 11 19 

1.107 0.278 
15 Females 15.133 2.655 11 20.5 

No: number; SD: standard deviation; Min.: Minimum; Max.: Maximum. * Significant difference existed at 

p < 0.05. 
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Figure (7): ULT: Upper lip thickness;LLT: 

lower lip thickness; NLA: nasolabial an-

gle; LMA: labiomental angle. 
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Mean, minimum, maximum, standard 

deviation, t–test and p–value of Class II 

Division 1 males and females were 

demonstrated in Table (2). 

The upper and lower lips were signifi-

cantly protrusive in males than females in 

relation to S2 line. 

Table (3) described the mean, standard 

deviation, maximum, minimum, t–test and 

p–value of Class I and Class II Division 1 

males. 

Class II Division 1 males showed a 

more protruded upper and lower lips in 

relation to S2 line, significantly smaller Z 

angle and higher H angle, and significantly 

higher lower lip thickness. 

 

 

 

 

Table (2): Descriptive statistics and comparison between Class II1 males and females. 

Variable No. Gender Mean + SD Min. Max. t–test p–value 

Steiner Ls 
15 Males 1.375 2.269 –2 6 

0.058 0.955 
15 Females 1.328 2.237 –4 6 

Steiner Li 
15 Males 2.218 2.988 –5 7 

1.170 0.251 
15 Females 1.140 2.156 –3 5.5 

Ricketts Ls 
15 Males –3.875 3.471 –8 5.5 

0.988 0.331 
15 Females –2.937 1.537 –5 0 

Ricketts Li 
15 Males –2.625 3.575 –8 5 

0.942 0.354 
15 Females –1.718 1.425 –4 1 

Burstone Ls 
15 Males 4.687 3.181 0 13 

0.611 0.546 
15 Females 3.093 2.237 2 10 

Burstone Li 
15 Males 4.125 3.626 –2 10 

0.089 0.930 
15 Females 3.031 2.132 1 8 

Sushner Ls 
15 Males 15.012 5.186 8 23.7 

3.239 0.003* 
15 Females 9.687 4.045 1 20 

Sushner Li 
15 Males 10.375 4.638 2.5 17 

2.174 0.038* 
15 Females 7.743 3.096 0 12.5 

Holdaway 

Li 

15 Males 0.500 2.674 –5 4 
–0.392 0.698 

15 Females 0.812 1.682 –4 3 

H° 
15 Males 17.866 4.517 10 25 

0.192 0.849 
15 Females 17.593 3.352 12 22 

Z° 
15 Males 60.875 10.136 47 76 

–0.490 0.628 
15 Females 62.466 7.314 47 73 

NLA° 
15 Males 104.000 16.505 88 130 

–0.107 0.915 
15 Females 104.562 12.527 75 127 

LMA° 
15 Males 100.733 23.026 62 135 

–1.073 0.292 
15 Females 109.375 21.810 60 140 

ULT 
15 Males 12.800 2.284 9.5 10 

0.665 0.511 
15 Females 12.031 3.775 8 19 

LLT 
15 Males 17.733 2.520 15.5 21 

0.757 0.544 
15 Females 17.000 2.846 15.5 20 

No: number; SD: standard deviation; Min.: Minimum; Max.: Maximum. * Significant difference exist-

ed at p < 0.05. 
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Table (3): Descriptive statistics and comparison between Class I and Class II1 males.  

Variable No. Class Mean + SD Min. Max. t–test p–value 

Steiner Ls 
15 I 1.531 3.451 –7 8 

0.149 0.882 
15 II1 1.375 2.369 –2 6 

Steiner Li 
15 I 1.053 3.861 –6 7 

–0.955 0.347 
15 II1 2.218 2.988 –5 7 

Ricketts Ls  
15 I –5.953 3.559 –12 0.5 

1.627 0.105 
15 II1 –3.875 3.471 –8 0 

Ricketts Li 
15 I –3.140 2.735 –9 1 

0.458 0.650 
15 II1 –2.675 3.575 –4 1 

Burstone Ls 
15 I 3.890 2.491 –2 9 

–1.779 0.085 
15 II1 4.685 3.181 0 13 

Burstone Li 
15 I 3.218 2.309 –2.5 8 

–0.843 0.406 
15 II1 4.125 3.626 –2 10 

Sushner Ls 
15 I 9.375 4.209 1 20 

–3.376 0.020* 
15 II1 15.012 5.186 8 23.7 

Sushner Li 
15 I 7.468 2.969 0 12.5 

–2.111 0.043* 
15 II1 10.375 4.638 2.5 7 

Holdaway Li 
15 I 1.333 1.588 –2.5 14 

1.038 0.308 
15 II1 0.500 2.674 –5 4 

H° 
15 I 11.800 3.320 0 19 

–4.191 0.000* 
15 II1 17.866 4.517 10 25 

Z° 
15 I 74.656 6.262 65 87 

4.626 0.000* 
15 II1 60.875 10.136 47 76 

NLA°  
15 I 101.533 11.945 83 122 

–0.469 0.643 
15 II1 104.000 16.505 88 136 

LMA° 
15 I 119.366 30.762 108 137 

1.870 0.070 
15 II1 100.733 23.026 62 135 

ULT 
15 I 13.153 1.548 11 15 

0.507 0.616 
15 II1 12.800 2.484 9.5 10 

LLT 
15 I 16.000 1.463 11 19 

–2.303 0.029* 
15 II1 17.733 2.520 15.5 21 

No: number; SD: standard deviation; Min.: Minimum; Max.: Maximum. * Significant difference exist-

ed at p < 0.05. 
 

 

 

 

 

 

The females showed significant dif-

ferences in number of variables between 

Class I and Class II Division 1. In relation 

to S1 line, upper lip showed a more pro-

truded position in Class II Division 1 fe-

males. While in relation to E line, upper 

and lower lips showed significantly higher 

values in Class I, who showed a signifi-

cantly larger Z angle and significantly 

smaller H angle (Table 4). 
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Table (4): Descriptive statistics and comparison between Class I and Class II1 females.  

Variable No. Class Mean + SD Min. Max. t–test p–value 

Steiner Ls 
15 I –0.541 1.761 –5 1.75 

–2.634 0.013* 
15 II1 1.328 2.237 –4 6 

Steiner Li 
15 I –0.109 1.855 –3 3.75 

–1.758 0.089 
15 II1 1.140 2.156 –3 5.5 

Ricketts Ls  
15 I –5.640 2.010 –10 2 

4.273 0.000* 
15 II1 –2.937 1.537 –5 0 

Ricketts Li 
15 I –4.140 2.204 –6 2.5 

3.691 0.001* 
15 II1 –1.718 1.425 –1 1 

Burstone Ls 
15 I 3.046 1.166 0.25 4.75 

–0.245 0.063 
15 II1 3.093 2.237 2 10 

Burstone Li 
15 I 1.578 1.660 –1 5 

–0.631 0.053 
15 II1 3.031 2.132 1 8 

Sushner Ls 
15 I 8.890 3.815 0.25 14.5 

–0.573 0.571 
15 II1 9.687 4.045 1 20 

Sushner Li 
15 I 7.000 3.145 2 13 

–0.312 0.758 
15 II1 7.343 3.096 0 12.5 

Holdaway 

Li 

15 I –0.133 1.726 –3 2 
–1.545 0.133 

15 II1 0.812 1.682 –4 3 

H° 
15 I 11.366 3.838 8.30 18 

–4.819 0.000* 
15 II1 17.593 3.352 12 22 

Z° 
15 I 76.656 6.467 66 89 

5.838 0.000* 
15 II1 62.406 7.314 47 73.5 

NLA°  
15 I 110.90 10.461 90 124 

1.523 0.139 
15 II1 104.562 12.527 75 127 

LMA° 
15 I 126.633 13.693 89 143 

2.617 0.140 
15 II1 109.375 21.810 60 140 

ULT 
15 I 12.766 2.757 9.5 16.5 

0.616 0.542 
15 II1 12.031 3.770 8 19 

LLT 
15 I 15.133 2.655 11 20.5 

–1.885 0.070 
15 II1 17.000 2.846 15.5 20 

No: number; SD: standard deviation; Min.: Minimum; Max.: Maximum. * Significant difference ex-

isted at p < 0.05. 

 

 

DISCUSSION 
The individual variation in soft tissue 

thickness and the effect of the underlying 

skeleton demands careful attention in as-

sessment. Different methods were used for 

analyzing the lip position and the thick-

ness of the lips was also measured in order 

to get an approach for a more clear vision 

of the effect of gender and skeletal base 

differences on the lips which are funda-

mental for facial harmony. Also, the eval-

uation of success of orthodontic treatment 

will be affected by soft tissues as well as 

hard tissues. The reference lines that do 

not involve the tip of the nose are more 

preferable by many authors as they over-

come the effect of the size of the nose. A 

significant difference was seen between 

Class I and Class II Division 1 in both 

males and females in H angle and this is 

attributed to the increased facial convexity 

in Class II Division 1 subjects and accord-

ing to Holdaway
(20)

 H angle increases with 

the increase of facial convexity and the 

increase of ANB. On the other hand, no 

significant differences were seen between 

Class I males and females in H angle. This 

comes in agreement with Bascifitci et 

al.
(17)

 

Lower lip to H line showed a signifi-

cant difference between Class I males and 

females. This disagrees with some au-

thors’ findings.
(17, 20, 24)

 Upper lip thickness 

showed no significant differences between 

males and females which disagrees with 

other findings.
(21–24)

 This could be attribut-
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ed to ethnic variation. 

A significantly higher upper lip to S1 

line which was noticed in Class I males 

compared with females may reflect the 

effect of gender. This effect could also 

contribute to the significantly higher value 

of upper and lower lips to S2 line, while 

the underlying skeleton might be involved 

as the cause of the same results seen in 

Class I and Class II Division 1 females 

with the highest value for Class II Division 

1. The backward position of the mandible 

which was reported by many authors to be 

the most important cause of Class II Divi-

sion 1 could result in the backward incli-

nation of S2 line and lead to this finding. 

The Z angle showed a significantly 

higher value in Class I in both males and 

females when compared with Class II Di-

vision 1. This could be attributed to the 

backward and downward rotation of the 

mandible in Class II Division 1 subjects, 

while the significantly higher lower lip 

thickness in Class II Division 1 subjects 

could be related to the compensatory 

growth. 

The significantly higher negative val-

ue seen in upper and lower lips position in 

relation to E line in Class I females com-

pared with Class II Division 1 females 

may support the criticism of some authors 

towards the reference lines that involve the 

tip of the nose since it would not over-

come the effect of the size of the nose and 

might give confusing results. 

Upper lip thickness and lower lip 

thickness showed no significant differ-

ences between Class I males and females 

and this disagrees with the finding of Bas-

cifisti et al.,
(17)

 who found a significantly 

higher upper lip thickness in males, and 

Kalha et al.,
(25)

 who reported a significant-

ly higher upper and lower lip thickness in 

males. 

The NLA and LMA demonstrated a 

very considerable dispersion around the 

mean values in males and females in both 

classes. This high standard deviation pro-

poses a high variation in these two angles 

among the samples in both genders and 

both classes. When compared to males of 

Class I, females showed a significantly 

higher values of NLA which agrees with 

the finding of Kalha et al.,
(25)

 who found a 

significantly higher NLA in females. 

CONCLUSIONS 
Some of the variables were not affect-

ed neither by gender nor by the skeletal 

base while others showed statistically sig-

nificant differences following gender or 

skeletal class or both. However, the effect 

of skeletal base difference was more obvi-

ous and high number of significant differ-

ences were seen between the two Classes. 

In Class I normal occlusion most of 

the variables showed no significant differ-

ences except with upper lip to S1 line and 

Li to H with the highest value for the 

males while females showed a significant-

ly higher NLA. While in Class II Division 

1 males showed a significantly higher val-

ue than females of upper and lower lip to 

S2 line. Class II Division 1 males had sig-

nificantly higher value of upper and lower 

lips in relation to S2 line, significantly 

smaller Z angle and larger H angle, and 

larger lower lip thickness when compared 

to Class I males. 

In comparison to Class I females, 

Class II Division 1 females had a signifi-

cantly larger upper lip to S1 line, smaller 

upper and lower lips to E line and signifi-

cantly smaller Z and larger H angles. 
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