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ABSTRACT

Aims: To 1. Assess the horizontal lip position and lip thickness in both Class | and Class Il 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 | subjects (15 males,
15 females) and 30 dental and skeletal Class Il 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 Il Division 1
subjects, the upper and lower lips were significantly protrusive in males when compared with females
in relation to Sushner line (S,). Class Il Division 1 males showed more protruded upper and lower lips
in relation to S, line, significantly smaller Z angle and higher H angle when compared with Class |
males. Comparison between Class | and Class Il Division 1 females showed a significantly higher val-
ue of upper lip in relation to Steiner line (S;), 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 mal functional occlusion have long been
Harmonious facial esthetics and opti- recognized as the most important goal of
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orthodontic treatment.™ ?

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.®

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.*®

The success of orthodontic treatment
is frequently related to the improvement
gained in the patient facial appearance
which includes the soft tissue profile.”
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.® 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. %2

Many authors have studied the facial
esthetics.** 2" 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.®

The aims of this study were: 1) To as-
sess the horizontal lip position and lip
thickness in both Class | and Class Il 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 | (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 Il 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. S; 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. S, 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 Figure (2): Ricketts lip analysis; E from tip
middle of the S—shaped curve of the nose to of the nose to soft tissue pogonion; Ls: up-
soft tissue pogonion; Ls:upper lip to S1 line; per lip to E line; Li: lower lip to E line.

Li: lower lip to S1 line.

Figure (3): Burstone lip analysis; B from soft Figure (4): Sushner lip analysis; S2 from soft
tissue subnasal to soft tissue pogonion; Ls: tissue nasion to soft tissue pogonion; Ls: up-
upper lip to B line; Li: lower lip to B line. per lip to S2 line; Li: lower lip to S2 line.
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Figure (5): Holdaway lip analysis; H line tan- Figure (6): Merrifield lip analysis; Z angle
gent to upper lip from soft tissue pogonion; H between FH and a line from soft tissue po-
angle between soft tissue nasion - soft tissue gonion to the most procumbent lip.
point B and H line; Li: lower lip to H line line.

The following measurements were line tangent from the Sn to the lower
employed (Figure 1 to 7): border of the nose and the line from the
1. Steiner Ls: The mm distance of the upper Sn to the upper lip.
lip in relation to S, line. 13.Labiomental angle: Formed by the inter-
2. Steiner Li: The mm distance of the lower section of a line drawn between the sul-
lip in relation to S, line. cus inferior and soft tissue chin and a
3. Ricketts Ls: Upper lip mm distance in line originated at the sulcus inferior tan-
relation to E line. gent to the lower lip.
4. Ricketts Li: Lower lip mm distance in 14.Upper lip thickness: The mm distance
relation to E line. between the vermillion border of the up-
5. Burstone Ls: Upper lip mm distance in per lip and labial surface of the upper in-
relation to B line. cisor.
6. Burrstone Li: Lower lip mm distance in 15.Lower lip thickness: The mm distance
relation to B line. between the vermillion border of the
7. Sushner Ls: Upper lip mm distance in lower lip and labial surface of the lower
relation to S, line. incisor.
8. Sushner Li: Lower lip mm distance in The data were analyzed using Statisti-

relationto S, 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

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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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
D).

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 S; line.

The significantly retruded lower lip in

£ females were noticed in relation to H line
Figure (7): ULT: Upper lip thickness;LLT: with a significantly larger NLA angle.
lower lip thickness; NLA: nasolabial an-
gle; LMA: labiomental angle.

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

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

15 Males 1.531 3.451 -7 8.5

Steinerls  i5  Females 0546 1761 -5 175 214 00407
Steiner Li 12 FmﬁZs —16915039 iggé :g 3.775 1085 0.286
M e I I B SN
Ricketts i 12 por e 4140 go0s @ g5 1130 0264
T B - B S A
s £ e 3 5T L e
Suhierls 12 pemies  ages a1 05 14 0¥ 075
ST A B B
Holdaway Li 1 F'(\e/lrra::is Gim 16 3 , 0889 002
W10 Femies 11368 3o o5 13 03 0743
Z 12 Femaks vees  64er  es  go 2421 038
NLAT 12 e 110900 1041 o o4 2285 00%0°
PR T I B N
ULT 12 Femaes  1a76  27ar 95 165 0510 0614
o B oW EE S Y W L o

No: number; SD: standard deviation; Min.: Minimum; Max.: Maximum. * Significant difference existed at
p <0.05.
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Mean, minimum, maximum, standard
deviation, t-test and p-value of Class Il
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 S, line.

Table (3) described the mean, standard

deviation, maximum, minimum, t-test and
p—value of Class | and Class Il Division 1
males.

Class Il Division 1 males showed a
more protruded upper and lower lips in
relation to S, line, significantly smaller Z
angle and higher H angle, and significantly
higher lower lip thickness.

Table (2): Descriptive statistics and comparison between Class I1; males and females.

Variable No.  Gender Mean +SD Min. Max. t-test p-value
omrts 1 METIIS 2920 om oms
omerti 13 M 2820 g om
s 3 Ml SIS S5 e oo
ST SR B I B BT
usonets 13 Mol 4 L0 B o os
usoners 13 Ml 428300 20 g oo
merts 12 Ml mo2 s 8 A1 sy o
oty 13 M 0TS 40825 M o o
e 15 Nals 000 20424 i o
PN I B AT
S N
wa I3 M w0 wgs @0 o oo
B M m pE 8 Lo
ar 3 M mEC me 03 0 g g
(r B M nmoa ke A o o
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 | and Class 11; males.

Variable No. Class Mean +SD Min. Max. t—test p—value
SteinerLs 1o . 1o ases 5 o 0149 0882
StenerLi 12 ;000 ess & 4 095 037
RickettsLs 12 | oo saa s 5 L1627 0105
Ricketts Li 12\ >0d T2 T, 1 0458 0650
Burstone Ls ig |:1 iggg gigi _02 193 -1.779 0.085
Burstone Li ig |:1 ii;g gggg —_225 180 -0.843 0.406
Sushner Ls ig |:1 195.307152 g:igg é 2%(.)7 —3.376 0.020"
Sushner L ig |:l 176.436785 iggg 2(.)5 127'5 —2111 0043

Holdaway Li ig |:1 éggg ;g?i __255 144 1.038 0.308
P N I A e
S I I N
we B EE NS B2 g g
owe B Gw gim W o
ar B OBE S 8k
B N

No: number; SD: standard deviation; Min.: Minimum; Max.: Maximum. * Significant difference exist-
ed at p <0.05.

The females showed significant dif- males. While in relation to E line, upper
ferences in number of variables between and lower lips showed significantly higher
Class I and Class Il Division 1. In relation values in Class I, who showed a signifi-
to S; line, upper lip showed a more pro- cantly larger Z angle and significantly
truded position in Class Il Division 1 fe- smaller H angle (Table 4).
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Table (4): Descriptive statistics and comparison between Class | and Class 11, females.

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

Steiner Ls 12 I:l Tonh 2L o M o634 o013
Steiner Li 10 I:l Dol 28 S S 1758 0089
RickettsLs 1 I:l et Y ° 4213 0000*
RickettsLi 1o I:l Py el 2% 3601 0.001%
Burstone Ls ig |:1 gggg é;g? 0'225 4i25 -0.245 0.063
Burstone Li 12 I:l Lo 2o > 0631 0053
Sushner Ls 1 I:l oon Sbs 0B VS sz o057
Sushner Li ig |:1 ;ggg gégg g 11;5 -0.312 0.758

TR R W oem 1ew 4 3 Lees o1

Hla  17ses 3ame 12 2 4819 oo00*
Z 3 W edes 1a4 41 735 588 0000°
NLA® 12 oase 1ospr 75 1y 1528 0430
LMA® 12\ Toga7s 21810 6o 10 2617 0140
UT 1 . bom smo 5 1 0816 0542
LT 12 i 17000 28 155 oo 18 0070

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 Il Division 1 in both
males and females in H angle and this is
attributed to the increased facial convexity
in Class Il Division 1 subjects and accord-
ing to Holdaway® 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 | males and females in H angle. This
comes in agreement with Bascifitci et
al.®"

Lower lip to H line showed a signifi-
cant difference between Class | males and
females. This disagrees with some au-
thors’ findings.*" %2 Upper lip thickness
showed no significant differences between
males and females which disagrees with
other findings.®2¥ This could be attribut-
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ed to ethnic variation.

A significantly higher upper lip to S;
line which was noticed in Class | 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 S, line, while
the underlying skeleton might be involved
as the cause of the same results seen in
Class | and Class Il Division 1 females
with the highest value for Class Il Division
1. The backward position of the mandible
which was reported by many authors to be
the most important cause of Class Il Divi-
sion 1 could result in the backward incli-
nation of S, 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 Il Di-
vision 1. This could be attributed to the
backward and downward rotation of the
mandible in Class Il Division 1 subjects,
while the significantly higher lower lip
thickness in Class Il 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 | females com-
pared with Class Il 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 | males and females
and this disagrees with the finding of Bas-
cifisti et al.,"” who found a significantly
higher upper lip thickness in males, and
Kalha et al.,®® 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 1, females showed a significantly
higher values of NLA which agrees with
the finding of Kalha et al.,*® who found a
significantly higher NLA in females.
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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 | normal occlusion most of
the variables showed no significant differ-
ences except with upper lip to S; line and
L; to H with the highest value for the
males while females showed a significant-
ly higher NLA. While in Class Il Division
1 males showed a significantly higher val-
ue than females of upper and lower lip to
S, line. Class Il Division 1 males had sig-
nificantly higher value of upper and lower
lips in relation to S, line, significantly
smaller Z angle and larger H angle, and
larger lower lip thickness when compared
to Class | males.

In comparison to Class | females,
Class Il Division 1 females had a signifi-
cantly larger upper lip to S; line, smaller
upper and lower lips to E line and signifi-
cantly smaller Z and larger H angles.
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