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ABSTRACT
Aims: To examine the difference of anteroposterior lip position using lateral cephalometric radiograph
in a sample of Class | and Class Il malocclusion adolescents. Materials and Methods: The study
comprised 80 adolescent subjects (40 males and 40 females) who were divided according to the type of
occlusion into two groups; dental and skeletal Class | group (40 subjects) and the dental and skeletal
Class 111 group (40 subjects). On lateral cephalometric radiograph, lip position was assessed using 7
linear and 2 angular measurements. The data were analyzed using independent samples t-test. Results:
Significant differences were noticed between the two groups for most of the variables. The combined
sample showed more retrusive position of the upper lip in Class Il group in relation to Steiner, Burtone
and Canuts lines. While significantly more retrusive position of the lower lip in Class Ill group was
noticed in relation to Burstone and Harmony lines. In addition, Class 111 sample showed a significantly
smaller H angle and greater Z angle than Class | group. When these reference lines were compared for
sensitivity, H line and B line were found to have the greatest power to differentiate between the 2
groups. Sexual dimorphism was noticed in both groups. In Class | group, males showed more protru-
sive lips in relation to Steiner line. While in the Class Il lines group, males showed more protrusive
upper lip in relation to Burton and Canuts lines and in both groups males showed significantly larger H
angle and smaller Z angle than females. Conclusions: The skeletal Class 111 malocclusion tend to have
lip profile that differs significantly from skeletal Class | occlusion and is characterized by retrusive
upper lip, protrusive lower lip, smaller H angle and more obtuse Z angle. These findings emphasize the
importance of integumental evaluation as an aid in orthodontic diagnosis and treatment planning of this
type of malocclusion.
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INTRODUCTION

Improving dentofacial relations is one
of the aims of orthodontic treatment.®™®
The clinical ability to alter dentofacial
form requires an understanding of facial
esthetics, which is vital for any clinician
involved in treatment that will alter pa-
tient's appearance.”” Edward H Angle de-
scribed class Il malocclusion as one in
which the lower first molar is positioned
mesially relative to the upper first molar.®
Class Il malocclusion is the least preva-
lent type of the Angle's classification of
malocclusion,® but it is one of the most
sever dentofacial anomalies. Individuals
with Class 11l malocclusion frequently
show combination of skeletal and dentoal-
veolar components.”” The main focus of
concern for the Class Il patient, present-
ing a concave facial profile, a retrusive
nasomaxillary area and a protrusive lower
face and lip may be the profile rather than
the occlusion.®

For a long time, orthodontists have fo-
cused on the horizontal lip position as the
most important feature in determining
beauty. Several lines have been introduced
to assess the anteroposterior position of
the upper and lower lips and the esthetic
quality of the profile.®*¥ There have been
many attempts to qualify the degree of soft
tissue protrusion or retrusion in the ideal
face. Cephalometric radiographs can be
used to measure various soft tissue profiles
in an attempt to describe this feature, and
also as an aid to treatment planning.™

Hence, as one of the most important
components of orthodontic diagnosis and
treatment planning is the evaluation of the
patients soft tissue profile, this study
aimed to: 1. Study the difference in lip
position in adolescents with skeletal Class
I occlusion and skeletal Class Il maloc-
clusion. 2. To investigate sexual dimor-
phism within each group. 3. To determine
which of profile lines and angles is more
sensitive (has the greatest power) to diffe-
rentiate between Class | and Class Il fa-
cial profiles.

MATERIALS AND METHODS

The lateral cephalometric radiographs
of 80 adolescents (40 males and 40 fe-
males) were used in this study. The sample
was divided into 2 groups, the dental and
skeletal Class I group and the dental and
skeletal Class Il group. The Class | group
comprised 40 subjects (20 males and 20
females) who were selected from a larger
dental Class | sample (115 adolescents)
and were defined as having a mean ANB
angle of 2°+ 2°. From a sample of 85 ado-
lescents with dental Class Il malocclu-
sion, 40 subjects (equally divided as to
sex) were allocated to the dental and ske-
letal Class Il group with a mean ANB
angle of < 0°.

All cephalometric radiographs were
traced and measured manually by the same
investigator. The horizontal lip position
was assessed using 7 linear and 2 angular
measurements as depicted in Figure (1).

Figure (1): A- the distances from labral superius and labral inferius to Burstone’s (B) and Stein-
er’s (S) lines; B- the distances from labral superius and labral inferius to Canut’s (C) and Holda-
way’s (H) lines; C- H angle; and D- Z angle
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The linear parameters involved mea-
suring the perpendicular distances between
both upper lip (labrale superius) and lower
lip (labrale inferius) to 4 reference lines.
These lines are:

1. Steiner’s S line: is the line drawn from
soft tissue pogonion to the middle of S
shaped curve between the tip of the
nose and subnasal point.™

2. Burstone’s B line: is the tangent drawn
from soft tissue pogonion to subnasal
point.®?

3. H (harmony) line: the tangent drawn
from soft tissue pogonion to the upper
lip.®®

4. Canut’s C line: is the line drawn from
subnasal point to supramental point.®¥
A positive reading indicates that the

lip was in front of the reference line, a

negative reading indicates that the lip was

positioned behind the line, and zero indi-
cates that the lip was tangent to the line.
the angular measurements included:

1.H angle: the angle formed between the

soft tissue facial plane and the H line

which is the tangent drawn from soft tissue
pogonion to the upper lip.®®

2.Z angle: the angle formed between the

Frankfort horizontal plane and the line

drawn from soft tissue pogonion to the

most protruding lip.*®

The data were analyzed using SPSS
software package version 11. Independent
samples t— test was used to study differ-
ences between skeletal Class | occlusion
and Class Il malocclusion groups and to
explore sexual dimorphism within each
group.

RESULTS

The descriptive statistics along with
comparison of Class | occlusion versus
Class Il malocclusion for the combined,
male and female samples are presented in
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Tables 1, 2 and 3 respectively. Adoles-
cents with Class | occlusion possessed a
significantly higher mean values for Ls/S
line and H angle at the level p<0.001 for
male, female and pooled samples. They
also showed a significantly higher mean
value for Ls/C line at p<0.001 in the com-
bined and female samples and at p<0.05
for male sample.

Ls/B line showed significantly higher
mean value in Class | group at p<0.001 for
total and female samples. When lower lip
position was assessed; significant differ-
ences were noticed for Li/H line, as Class
I11 group showed a significantly higher
mean value at p<0.001 in combined and
male samples and at p<0.05 in female
sample; and for Li/B line at p<0.05 in
combined and male samples. In addition,
Z angle reported a significantly higher
mean value in Class Il subjects at p<0.01
for combined and female samples.

The four reference lines showed vari-
able degrees of sensitivity in differentiat-
ing Class | from Class Il facial profiles in
both male and female samples (Tables 1, 2
and 3). However, B line showed satisfac-
tory power of differentiation for both up-
per and lower lips when the pooled sample
was considered; also, H line was found to
be the most sensitive reference line in the
combined sample as well as in male and
female samples.

In Table (4), the comparison between
Class | adolescent males and females indi-
cated that there is significant differences
between genders for the Li/S line and H
angle at p<0.05, and for Ls/ S line at
p<0.01 with the males having the higher
mean values, while females demonstrated
significantly higher mean value for Z an-
gle at p<0.01.
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Table (1): Descriptive statistics for Class | and Class 111 combined samples
Skeletal

Variable classification No. Mean +SD Sig. t—value
e Sl BT TS oowe o
Listine SRS 40 o3 aey 0887 0143
e OSSO o g
LiBline SRS W0 4im  oae  O0Mr 2088
e SRS DS L e aar
ome SLT8 S S e s
Gome SRS RE I ous o
g ORS00 o o
sowge OSBRI e s

No=Number; SD=standard deviation;* significant difference at p<0.05; ** significant difference at
p<0.01; *** significant difference at p<0.001.

Table (2): Comparison between Class | and Class 111 adolescent males.
Skeletal clas-

Variable sification No. Mean +SD Sig. t—value
LiStine el 20 pas gois 00007 4627
Gsine OB 208012 oam
T A R
LBline it 20 asoo  zoms 00" 217
e S 2 0% LT owoe oas
LiCline R 20 asm e OO 2561
Gome SEL B SED I om s
Heange il 20 toass  aup 00007 5902
R

No=Number; SD=standard deviation;* significant difference at p<0.05; ** significant difference at
p<0.001.
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Table (3): Comparison between Class | and Class 111 adolescent females.
Skeletal

Variable classification No. Mean +SD Sig. t—value
e Ol OB T ooweses
Gsie GoSl @ 9E AT ome o
LBl e a0 g0 yany 00007 482
Geie SoSl, @ 3E LY om  ows
iMline Gt g0 qes g O0AT 2398
ome Ol X SEL IS owee o
Gome Ol @ SET LS ws o
I A
Zage il 0 aamo  jees OO 315

No=Number; SD=standard deviation;* significant difference at p<0.05; **significant difference at p<0.01;
*** significant difference at p<0.001.

Table (4): Comparison between males and females in adolescents with Class | occlusion.

Variable Gender No. Mean +SD Sig. t— value
Ls/S line &’('j‘:]zle gg —0(5482353 1:3252; 0.005%* 2948
Listine  Mate 20 0850 L2 ooarr 2047
Ls/B line m?:liue 38 3:‘;’(1)8 iﬁg 0.302 1.046
Li/B line ';’é";‘:]zle o Sal TEE oar 0769
Li/H line m?:]iue 38 8:22? ﬁﬂ 0.764  -0.302
LsiCline e 20 8925 2% 0660 0.443
LiCline e 20 8200 13 0996 —0.004
e M8 LR 0w o
2 angle Mae 20 72800 4705 o ee oo

Female 20 76.690 3.954
No=Number; SD=standard deviation; * significant difference at p<0.05; ** significant difference at
p<0.01.

DISSCUSSION line, Burstone’s B line and Canut’s C line.

Several analyses have been suggested It could be said that S line eliminates half

to evaluate lip position and its influence on of the change in integumental profile due
facial profile, among those used reference to growth of the nose. However, H, B and
lines are Steiner’s S line, Holdaway’s H C lines eliminate the influence of nasal
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growth in the evaluation of lip posture.®”
Thus, since the size of the nose is largely
influenced by individual variations; the
use of reference line that crosses the nose
will not be quite reliable in differentiating
Class | from Class Il facial profiles. The
findings of this study showed that H line is
the most sensitive in both males and fe-
males, as well as B line which was the
most sensitive for both upper and lower
lips in the combined sample. Thus, it can
be inferred that B line and H line can be
used satisfactorily in orthodontic diagnosis
for judging skeletal Class Il facial profile.
This study revealed that subjects with ske-
letal and dental Class Il malocclusion
possessed significant retrusion of upper lip
in relation to Steiner’s, Burstone’s and
Canut’s lines and significant protrusion of
lower lip in relation to B and H lines as
compared to skeletal and dental Class |
group, this finding indicates facial profile
concavity which is associated with under-
lying Class Il skeletal pattern either due
to maxillary retrognathism or mandibular
prognathism or both; and it comes in
agreement with the findings of Nojima et
al.,"® and Tzortzopoulou“® who reported
that Class 1l subjects have a concave soft
tissue profile with more anteriorly posi-
tioned mandibular soft tissue landmarks.
Holdaway™ stated that H angle in-
creases as the basic skeletal convexity in-
creases in order to maintain a harmonious
soft tissue drape. This coincides with the
results of present study as Class | occlu-
sion sample showed significantly larger H
angle compared to Class Ill sample who
were selected on the basis of having ANB
angle of less than 0°. This finding is also
justified by greater upper lip prominence
reported for Class | subjects which will
produce larger angle. On the other hand,
Merrifield’s Z angle (which is formed by 2
lines, Frankfort Horizontal and the profile
line from soft tissue pogonion to the most
protrusive lip) was significantly larger in
Class Ill adolescents and as Tables 1, 2
and 3 show; Class Il subjects demonstrat-
ed a lip profile in which lower lip was al-
ways ahead of upper lip in relation to all
reference lines which means that Merri-
field’s profile line will mostly pass
through lower lip in Class Il subjects.
Thus, a more obtuse Z angle will be pro-

duced in Class Il group as they reported a
significant protrusion of lower lip com-
pared to Class I group. Sexual dimorphism
was reported for some variables in both
groups. Males with Class | occlusion re-
ported a significantly more protrusive up-
per and lower lips than females in relation
to S line, which comes in agreement with
the findings of Hsu,?” Fernandez— Rivei-
ro,® Hamdan®? and Mzizana.®® Class |
adolescent males also reported a signifi-
cantly larger H angle than females, this
finding coincides with the results obtained
for Jordanian adolescents® and is attri-
buted to the fact that males demonstrated
more prominent upper lip in relation to all
reference lines used in this study; also it
may indicate that males have more convex
profile than females. However, this study
revealed that Class | adolescent females
possessed larger Z angle than males,
which comes in agreement with the find-
ing of Merrifield®® who reported larger Z
angle in females in 11-15 years age group.
Similar findings were also reported for
Suadis® and Turkish® but, in those stu-
dies; the difference did not reach the level
of significance. This finding along with
the smaller H angle reported in females
indicate that Class | females have less
convex profile than males, which can be
attributed to the fact that mandibular
growth occur earlier in females than
males.®

The main feature concerning sexual di-
morphism in Class Il group was a signifi-
cantly more retrusive upper lip in females
which comes in agreement with Baccetti et
al.,® who considered retruded lip position
to be a characteristic of Class Il female
subjects from the age of 13 to 16 years. On
the other hand, Class Il males demon-
strated a significantly larger H angle
which is justified by the more prominent
lips reported for males in this study. They
also showed significantly smaller Z angle
than females, this finding may indicate a
lesser degree of mandibular prognathism
in Class 111 males during adolescent years.
Comparison between adolescent males and
females with Class Il malocclusion dem-
onstrated that males possessed significant-
ly higher mean values for the Ls/S line,
Ls/B line, Li/C line and H angle at p<0.05
and for Ls/C line at p<0.01. While females
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possessed significantly higher mean value
for Z angle at p<0.01 as illustrated in Ta-
ble (5).

CONCLUSIONS

The present study investigated the dif-
ference in lip profile between adolescents
with skeletal Class | occlusion and skeletal
Class Il malocclusion using certain refer-
ence lines. Holdaway’s H line and Bur-
stone’s B line were found to be the most
sensitive in differentiating the difference
between the two groups. Also, this study
revealed that Class Ill adolescents have
more retruded upper lip in relation to
Steiner’s S line, Burstone’s B line and Ca-
nut’s C line and more protruded lower lip
relative to B and H lines. In addition, they
possessed a smaller H angle and larger Z
angle indicating concavity of facial pro-
file. Sexual dimorphism was reported in
both groups as Class | males showed sig-
nificantly more protrusive upper and lower
lips than females in relation to S line.
While, Class Il males showed more pro-
trusive upper lip relative to S, B, and C
lines and more protrusive lower lip rela-
tive to C line than females. In both groups
males possessed larger H angle and small-
er Z angle than females.
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