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Effect of anterior teeth inclination on soft tissue
facial profile in Class II division 1 malocclusion
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ABSTRACT

The purpose of this study was to investigate soft tissue
adaptability to hard tissue; in other words, to evaluate the rel-
ation between the inclination of upper and lower anterior tee-
th with the upper and lower lips, and how this relation affect
the soft tissue profile in Class II division 1 malocclusion subj-
ect for both genders (males and females).

The sample of this study comprised lateral cephalograms
from 40 Class II division 1 malocclusion subjects (20 males
and 20 females) aged 18-25 years. Two dental [upper and lo-
wer incisor inclination {the angle formed between the long
axis of the upper central incisor (U1) and the palatal plane
(PP) and the angle formed between the long axis of the lower
central incisor (L1) and the mandibular plane (MP)}] and thr-
ee soft tissue [nasolabial (nla), labiomental (Ima) and soft tis-
sue facial convexity (n—sn—pog)] angular measurements were
analyzed. The results showed no significant difference betwe-
en males and females concerning the proclination of upper
anterior teeth and the prominency of upper lip, while the fem-
ales exhibited more proclined lower anterior teeth and more
protrusive lower lip than males. The males tend to have more
convex facial profile than females.

Key Words: Facial profile, teeth inclination, soft tissue, Cla-
ss II division 1 malocclusion.
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INTRODUCTION
Subject with Class II division 1 malo-
cclusion characterized by protruding upper
incisors,"” and those make a relatively hi-
gh percentage of subjects attending ortho-
dontic clinic. In Iraq, 21% of persons who
attended the orthodontic department were
of Class II division 1.
The dentoskeletal morphology of Class
IT malocclusion has been analyzed in num-
ber of cephalometric investigations.®™
The soft tissue primarily determines the fa-
cial appearance of any given individual,”
relying only on skeletal analysis assuming
that the face will balance if the skeletal/
dental cephalometric values are normaliz-
ed, may not yield the desired outcome.”
Orthodontic patient seeks treatment
primarily for esthetic reasons, and the res-

ulting soft tissue profile is one measure of
esthetic success.®? Orthodontists for yea-
rs have studied the soft tissue contour for
facial profiles in patients and realized the
significance of changes in that contour in-
duced by tooth movement."'”

Many reports have demonstrated that
the movements of soft tissue surface land-
mark do not follow the movement of unde-
rlying hard tissue structures on a one—to—
one basis.®? More recently, various meth-
ods of soft tissue assessment have evolved
and many studies have been published as
to how movement of teeth and supporting
bone may effect the position of the facial
soft tissue.'* "

So, the treatment plan could vary con-
siderably depending on weather treatment
is directed at the actual deficiency/excess
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present or weather it is camouflaging nor-
mal adjacent structures that are only relati-
vely over or under sized."?

It is important to remember that soft
tissue morphology and behavior have a ge-
netic component and they have a significa-
nt influence on the dentoalveolar morphol-
ogy. This concept was described by Van
der Linden,"® as the balance between the
internal and external functional matrices.
For example, in Class II division 1 maloc-
clusion, a short upper lip and low lip level
with flaccid lip tone will reduce the exter-
nal influence and the balance. This will fa-
vor proclination of the upper incisors.

This study was carried out to determi-
ne the relation between the inclination of
upper and lower anterior teeth with the up-
per and lower lips and how this relation
may affect the soft tissue profile of Class
I division 1 malocclusion subject by whi-
ch this effect could interfere in planning
the orthodontic treatment .

MATERIAL AND METHODS
The sample of this study was selected
from students (Iraqi in origin) of Mosul
University, College of Dentistry. The total
sample was 40 individuals (20 males and
20 females) with age range between 18-25
years, the criteria of sample selection incl-
uded:
eBilateral distal lower molar and canine
relationship of at least one—half cusp wi-
dth.(M’ 15)

e Overjet more than 5 mm.

¢ No history of orthodontic treatment.

e Complete permanent dentition in both
jaws excluding 3™ molars.

oNo caries, restorations, congenital miss-
ing, supernumerary and no traumatized
or fractured anterior teeth.

A lateral cephalometric radiograph
for each individual was taken using SS
white cephalometric machine (BF, Whem-
er, Franklin Park, Ill, USA) with a Wehm-
er cephalostate (Mode W-105 A) (BF,
Whemer, Franklin Park, Ill, USA). The
machine was set at 90 KV and 15 mA po-
wer, with 45-55 impulses. A double emul-
sion film (AGFA, Gevaert NV, Belgium)
and one cassette of the same size (8%10 in-
ch) with a pair of highly sensitive intensif-

(2,15-17)

ying screens were used and a lead foil tak-
en from occlusal films 6x2.25 inch (Kod-
ak, France) were used.

Two layers made from four lead foils
were fixed on the cassette in order to red-
uce the radiation reaching the film after
penetrating the soft tissue, so that the soft
tissue appears more clearly in the radio-
graph.

Each cephalogram was taken in centr-
ic occlusion for each subject with lips in
relaxed perioral musculature,'> ' proces-
sed in a dark room in the x-ray Departme-
nt, Dentistry College, Mosul University.
The film was placed on the viewer with
the image facing to the right.*” A tracing
paper was fixed on the radiograph by tapi-
ng and the subject’s name, sex and date of
radiograph were written on the film and on
the tracing paper.

Tracing was done including the maxi-
lla and related structures, mandible and its
outline, upper and lower central incisors
and finally the soft tissue profile was trac-
ed. All the radiographs were traced; the
landmarks were identified and placed dire-
ctly on the tracing paper and the intended
angles were determined and measured.

Cephalometric Landmarks:

As describe by many researchers,
the following landmarks were used in this
research :

(21-25)

A. Skeletal landmarks (Figure 1):

1- Anterior nasal spine (ANS): The tip of
the bony anterior nasal spine in the
median plane.

2- Posterior nasal spine (PNS): The post-
erior spine of the palatine bone consti-
tuting the hard palate coincides with
the lowest point of the pterygomaxilla-
ry fissure.

3- Menton (Me): The most caudal point
in the outline of the symphysis, it is re-
garded as the lowest point of the man-
dible.

4- Gonion (Go): The most inferior and
posterior point at the angle of the man-
dible, formed by the junction of the ta-
ngent to the posterior border of the ru-
mus and inferior border of the mandi-
ble meets the mandibular outline.
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B. Soft tissue landmarks (Figure 1):

1- Soft tissue nasion (n): The point of

maximum convexity between the nose

and forehead.

Subnasal (sn): The point at which the

nasal septum merges with the upper

cutaneous lip in the midsagittal plane.

Laberale superius (Is): The most anter-

ior point of the upper lip.

Laberale inferius (li): The most anter-

ior point of the lower lip.

5- Soft tissue pogonion (pog): The most
anterior point of the soft tissue profile
over the mandibular symphysis.

[\
1

W
1

N
1

6- Submental (sm): The point of the grea-
test concavity of the soft tissue profile
on the mandibular alveolar area.

Cephalometric Planes (Figure 1):

1- Palatal plane (PP): Formed by a line
extend from anterior nasal spine to po-
sterior nasal spine.** 2%

2- Mandibular plane (MP): Formed by a
line tangent to the lower border of the
mandible extends from gonion to men-
ton.”
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Figure (1): Cephalometric landmarks and planes

n: Soft tissue nasion; sn: Subnasal; 1Is: Laberale
superius; li: Laberale inferius; sm: Submental; pog:
Soft tissue pogonion; ANS: Anterior nasal spine;
PNS: Posterior nasal spine; Me: Menton; Go:
Gonion; PP: Palatal plane; MP: Mandibular plane.

Angular Measurement:
The angular measurements used in
this study include the following:

A. Dental angular measurements (Figu-

re 2):

1- Ul-PP angle: The angle formed betw-
een the long axis of upper central inci-
sor and the palatal plane.*”

2- L1-MP angle: The angle formed betw-
een the long axis of lower central inci-
sor and the mandibular plane.*

B. Soft tissue angular measurements (Fi-

gure 2):
1- Nasolabial angle (nla): The angle for-

med by a line tangent to the lower bor-
der of the nose from subnasal point
(sn) with the line from laberale sup-
erius (Is) to subnasal point (sn).*" "

2- Labiomental angle (Ima): The angle
formed by a line tangent to the chin
from point (sm) with the line extend
from laberale inferius (li) to submental
point (sm). This angle represents the
deeping of the mental fold.**”

3- Soft tissue facial convexity angle (n—
sn—pog): The angle formed between
soft tissue nasion (n), subnasal (sn)
and soft tissue pogonion (pog).*"
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All the data of the present study
were analyzed using Minitab statistical pr-
ogram which include the following: Descr-
iptive statistics (mean, standard deviation,
minimum and maximum), Student’s t—test
to differentiate between males and females
at p?0.05 level of significance, and Pears-
on’s Correlation Coefficient of the variab-
le for males and females at p?0.05 level of
significance.

RESULTS
After analyzing the data of this study,
Table (1) showed the descriptive statistics
for the angular dental and soft tissue meas-

Figure (2): Dental and soft tissue
angular measurements

1. Ul-PP (the angle formed between the long axis of
upper central incisor and the palatal plane); 2. L1-MP
(the angle formed between the long axis of lower centr-
al incisor and the mandibular plane); 3. nla (nasolabial
angle); 4. Ima (labiomental angle); 5. n—sn—pog (soft ti-
ssue facial convexity angle).

urements for the Class II division 1 maloc-
clusion subject. Table (2) illustrated the
comparison between males and females
using Student’s t—test at p?0.05. It was fo-
und that females had significant larger me-
an value than males for the angle formed
between the L1-MP angle and n—sn—pog
angle.

As shown in Table (3), the correlation
between the variables in males was signifi-
cant between the nla and the n—sn—pog an-
gle at p?0.05. While in Table (4), the corr-
elation between the variables in females
was significant between the L1-MP angle
and Ima at p?0.05.

Table (1): Descriptive statistics of the variables for males and females

Variable Sex No. Mean +SD Minimum Maximum
Male 20 115.40 8.48 105 143
Ul-PP Female 20 113.70 8.73 96 127
Total 40 114.55 8.54 96 143
Male 20 101.40 4.72 91 109
L1-MP Female 20 106.35 9.85 91 124
Total 40 103.87 8.02 91 124
Male 20 106.40 14.80 75 131
nla Female 20 105.95 8.47 89 120
Total 40 106.15 11.93 75 131
Male 20 11040 14.90 74 143
Ima Female 20 11220 17.09 78 146
Total 40 111.28 15.85 74 146
Male 20 152.90 4.99 143 166
n-sn—pog Female 20 157.10 4.80 150 168
Total 40 155.00 5.28 143 168

UI-PP: The angle formed between the long axis of upper central incisor and the
palatal plane; L1-MP: The angle formed between the long axis of lower central
incisor and the mandibular plane; nla: Nasolabial angle; Ima: Labiomental angle; n—
sn—pog: Soft tissue facial convexity angle; SD: Standard deviation.
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Table (2): Student’s t—test of variables between males and females

Variable Sex Mean +SD t-value  p-—value

Male 115.40 8.48

UI-PP pomale 11370 873 062 0.54
LIMP e 0633 ogs 20 00
M imale 10503 g4 010 092
ma e a0 i7ip 03 072
n-sn—pog Male 15290  4.99 o ool*

Female 157.10 4.80

Ul-PP: The angle formed between the long axis of upper central

incisor and the palatal plane;

L1-MP: The angle formed between the

long axis of lower central incisor and the mandibular plane; nla:
Nasolabial angle; Ima: Labiomental angle; n—sn—pog: Soft tissue facial
convexity angle; SD: Standard deviation.

*Significant difference at p ? 0.05.

Table (3): Pearson’s Correlation Coefficient
of the variable for males

U1-PP L1-MP nla Ima
L1-MP 0.304
nla -0.262 -0.176
Ima 0.039 -0.013  -0.051

n-sn—pog —0.049

—0.009 -0.571* —0.154

UI-PP: The angle formed between the long axis of upper
central incisor and the palatal plane; L1-MP: The angle
formed between the long axis of lower central incisor and
the mandibular plane; nla: Nasolabial angle; Ima:
Labiomental angle; n—sn—pog: Soft tissue facial convexity
angle.

*Correlation is significant at p ? 0.05.

Table (4): Pearson’s Correlation Coefficient
of the variables for females

U1-PP L1-MP nla Ima
L1-MP 0.361
nla 0.072 -0.147
Ima -0.363 -0.471* -0.088

n—-sn—pog —0.224 —0.102 -0.329 0.240

UI-PP: The angle formed between the long axis of upper
central incisor and the palatal plane; L1-MP: The angle
formed between the long axis of lower central incisor and
the mandibular plane; nla: Nasolabial angle; Ima:
Labiomental angle; n—sn—pog: Soft tissue facial convexity
angle.

*Correlation is significant at p ? 0.05.

DISCUSSION
Although analysis of the data showed
larger mean value in males than females
for the UI-PP angle, but this difference
was insignificant, as mentioned in Table

(2). This finding came in agreement with
other studies,">**** which found no sign-
ificant gender difference in the proclinat-
ion of the upper anterior teeth for Class II
division 1 malocclusion subject. While the
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disagreement was with other studies,®*>®

which stated that males have more forward
position of the jaws and more maxillary
incisors proclinaion than females.

Accordingly, this study showed no si-
gnificant gender difference in the mean va-
lue of nla in Class II division 1 malocclus-
ion subjects (Table 2). This could be attri-
buted to the fact that "the lips show a stro-
ng tendency to follow the underlying hard
tissue"®” and as mentioned previously that
there was no significant difference betwe-
en males and females in the proclination of
the upper anterior teeth so the upper lip
position and the nla were not affected.

In the other hand, this study found si-
gnificant gender difference in the mean va-
lue of the L1-MP angle, as shown in Table
(2). The mean value of the angle was grea-
ter in females than males that is mean the
females have more proclined lower anteri-
or teeth than males. This finding disagreed
with that observed by Rothstein and Ph-
an,®® who stated that Class II division 1
malocclusion females showed more procli-
nation of upper but not lower incisors.

Although the females in this study sh-
owed more proclined lower anterior teeth
than males but interestingly there was no
significant gender difference in the mean
value of the Ima (Table 2). As the females
chins do not appear to be as prominent as
the males,”” so more anteriorly positioned
soft tissue pog in males and more proclin-
ed lower anterior teeth in females may be
related with this insignificant difference
between the Class II division 1 malocclu-
sion males and females in the mean value
of the Ima.

Despite this insignificant difference,
more proclined lower anterior teeth in fe-
males means more prominent lower lip th-
an males. This result came in agreement
with that of Spradley et al.,*” who fount
that Class II division 1 females exhibited
more fuller and prominent lower lip region
than males.

Concerning the n—sn—pog angle, the
females showed greater mean value than
males. This difference was significant (Ta-
ble 2) indicating that the Class II division
1 malocclusion males exhibited more con-
vex facial profile than males (narrower n—
sn—pog angle). This may be attributed to
the gender difference in the proclination of

the upper anterior teeth despite of that diff-
erence was insignificant. This result came
in agreement with that observed by Mahm-
00d,"*” but disagreed with the study of Sk-
inazi et al."® who found Class II division
1 malocclusion females with more convex
face than males, and also disagreed with
the study of Bishara et al.,*" who observ-
ed no significant difference between males
and females regarding the facial convexity.

The Pearson’s Correlation Coefficient
analysis of the males variable (Table 3) re-
vealed high significant negative correla-
tion between the nla and n—sn—pog angles
indicating that more prominent upper lip
will decrease the nla and increase the faci-
al convexity of the Class II division 1 mal-
occlusion males.

In Class II division 1 malocclusion fe-
males (Table 4), high significant negative
correlation was found between the L1-Mp
angle and Ima. This is obviously true that
is mean more proclined lower incisors will
decrease the Ima and increase the lower lip
prominency.

CONCLUSIONS

From the present study, it could be
concluded that no significant difference
found between the Class II division 1 mal-
occlusion males and females for proclina-
tion of upper anterior teeth and upper lip
prominency. Besides that, the Class II div-
ision 1 malocclusion females showed sign-
ificant more proclined lower anterior teeth
than males. While, the Class II division 1
malocclusion males showed more convex
facial profile than females.

In Class II division 1 malocclusion
males, significant negative correlation fou-
nd between the nla and n—sn—pog angle,
whereas in Class II division 1 malocclu-
sion females, significant negative correla-
tion found between the angle formed betw-
een the L1-MP and Ima.

REFERENCES
1- Angle EH. Classification of malocclusi-
on. Dent Cosmos. 1899; 41: 248-268.
2- Kinaan BK. The problem of malocclus-
ion in Iraq. Iraqi Dent J. 1982; 9: 24-28.
3- Kim YH, Vietas J. Anteroposterior dys-
plasia  indicator: An adjunct to

Al-Rafidain Dent J
Vol. 5, No. 2, 2005

137



Al-Sarraf HA

cephalmetric differential diagnosis. Am J
Orthod. 1978; 73: 619-633.

4- Lundstrom F, Lundstrom A. Clinical ev-
aluation of maxillary and mandibular pr-
ognathism. Eur J Orthod. 1989; 11: 408-
413.

5- McNamara JAJr. A method of cephalo-
metric evaluation. Am J Orthod. 1984;
86: 449-469.

6- Spyropoulos MN, Halazonetis DJ. Signi-
ficance of the soft tissue profile on facial
esthetics. Am J Orthod Dentofac Orthop.
2001; 119:464-471.

7- Bergman RT. Cephalometric soft tissue
analysis. Am J Orthod Dentofac Orthop.
1999; 116: 373-389.

8- Park YC, Burstone CJ. Soft tissue profi-
le fallacies of hard tissue standards in
treatment planning. Am J Orthod Dento-
fac Orthop. 1986; 90: 52-62.

9- Subtelny JD. The soft tissue profile, gro-
wth, and treatment changes. Angle Orth-
od. 1961; 31: 105-122.

10-Hershey HG. Incisor tooth retraction and
subsequent profile change in post adole-
scent female patient. Am J Orthod. 1972;
61: 45-54.

11-Jacobs JD. Vertical lip changes from
maxillary incisor retraction. Am J Orth-
od. 1978; 74: 396-404.

12-Skinazi GL, Lindauer SJ, Isaacson RlJ.
Chin, nose and lips normal ratios in you-
ng men and women. Am J Orthod Dent-
ofac Orthop. 1994; 106: 518-523.

13-Van der Linden FPGM. Genetic and en-
vironmental factors in dentofacial morp-
hology. Am J Orthod. 1966; 52: 576-
583.

14-Tollaro 1, Baccetti T, Franchi L, Tanases
CN. Role of posterior transverse inter—
arch discrepancy in Class II division 1
malocclusion during the mixed dentition
phase. Am J Orthod Dentofac Orthop.
1996; 110: 417-422.

15-Pancherz H, Zieber K, Hoyer B. Cephal-
ometric characteristics of Class II divis-
ion 1 and Class II division 2 malocclus-
ion: A comparative study in children.
Angle Orthod. 1997; 67: 111-120.

16-Haynes S. The distributions of overjet
and overbite in English children aged
11-12 years. Dent Pract. 1972; 22: 380-
385.

17-Haynes S. An epidemiologic study of
the relation ship between overbite and

overjet in England children aged 11-12
years. Community Dent Oral Epidemiol.
1975; 5: 87-90.

18-Hillesund E, Fjeld D, Zachrisson BU.
Reliability of soft tissue profile in cepha-
lometrics. Am J Orthod. 1978; 74: 537-
550.

19-Lundstrom T, Forsbery CM, Peak S,
McWilliam JA. Proportional analyses of
the soft tissue facial profile on young ad-
ult with normal occlusion. Angle Orth-
od. 1992; 62: 127-133.

20-Jacobson A, Caufield PW. Introduction
to Radiographic Cephalometry. 1% ed.
Lea and Febriger, Philadelphia. 1985.

21-Ricketts RM. A foundation for cephalo-
metric communication. Am J Orthod.
1960; 46: 330-357.

22-Ricketts RM. Cephalometric analysis
and synthesis. Angle Orthod. 1961; 31:
141-156.

23-Rakosi T. An Atlas and Manual of Cep-
halometric Radiography. 2™ ed. Wolfe
Medical Publications Ltd, London.
1982; Pp: 38, 40, 79.

24-Chaconas SJ. Orthodontic Postgraduate
Dental Handbook. 1% ed. John Wright
and Sons Ltd, England. 1982; Pp: 39-39.

25-Thomas H. Research on predictability in
cephalometry of the relationship of chin
emphysis and nose-chin balance. Am J
Orthod Dentofac Orthop. 1989; 96: 110-
119.

26-Swierenga D, Osterle LJ, Messer Smith
ML. Cephalometric values for adult Me-
xican—American. Am J Orthod Dentofac
Orthop. 1994; 106: 146-155.

27-Lo FD, Hunter WS. Changes in nasolab-
ial angle related to maxillary incisor retr-
action. Am J Orthod. 1982; 82: 384-391.

28-Fitzgerald JP, Nanda RS, Currier GF.
An evaluation of the nasolabial angle
and the relative inclination of the nose
and the upper lip. Am J Orthod Dentofac
Orthop. 1992; 102: 328-334.

29-Hwang HS, Kim WS, McNamara JA.
Esthetic differences in the soft tissue pr-
ofile of Korean and European American
adult with normal occlusion and well—
balanced faces. Angle Orthod. 2001; 71:
72-80.

30-Formby WA, Nanda RS, Currier FG.
Longitudinal change in the adult facial
profile. Am J Orthod Dentofac Orthop.
1994; 105: 464-476.

138

Al-Rafidain Dent J
Vol. 5, No. 2, 2005



Anterior teeth inclination and facial profile

31-Subtelny JD, Rochester MS. A longitud-
inal study of the soft tissue facial struct-
ures and their profile characteristics def-
ined in relation to underlying skeletal st-
ructures. Am J Orthod. 1959; 45: 481-
507.

32-Carter NE. Dentofacial changes in untre-
ated Class II division 1 subjects. BrJ
Orthod. 1987; 14: 225-234.

33-You Z H, Fishman LS, Rosenblum RE,
Subtelny JD. Dentoalveolar changes rel-
ated to mandibular forward growth in
untreated Class Il person. Am J Orthod
Dentofac Orthop. 2001; 120: 598-607.

34-Bishara SE, Jakoben JR, Vorhies B, Ba-
yatis P. Changes in dentofacial structur-
es in untreated Class Il division 1 and
normal subjects. A longitudinal study.
Angle Orthod. 1997; 67: 55-66.

35-Rothstein T, Yoon-Tarlie C. Dental and
facial skeletal characteristics and growth
of males and females with Class II divis-
ion 1 malocclusion between the ages of
10 and 14 (revisited). Part 1: Characteri-
stics of size, form and position. Am J
Orthod Dentofac Orthop. 2000; 117:
320-332.

36-Phelan T, Buschang PH, Behrents RG,
Wintergerst AM, Ceen RF, Hernandez
A. Variation in Class Il malocclusion:

Comparison of Mexican mestizos and
American whites. Am J Orthod Dentofac
Orthop. 2004; 125(4): 418-425.

37-Zylinski ChG, Nanda RS, Sunil K. Anal-
ysis of soft tissue facial profile in white
males. Am J Orthod Dentofac Orthop.
1992; 101: 514-518.

38-Rothstein T, Phan X. Dental and facial
skeletal characteristics and growth of fe-
males and males with Class II division 1
malocclusion between the ages of 10 and
14 (revisited). Part II: Anteroposterior
and vertical circumpubertal growth. Am
J Orthod Dentofac Orthop.2001; 120:
542-555.

39-Spradley FL, Jacobs JD, Crowe DP.
Assessment of the anteroposterior soft-
tissue contour of the lower facial third in
the ideal young adult. Am J Orthod.
1981; 80: 316-325.

40-Ahmed, MKh. Comparison between Cl-
ass II division 1 and Class 1 occlusion
(Cephalometric study). MSc thesis. Coll-
ege of Dentistry. University of Mosul.
2002.

41-Bishara SE, Hession TJ, Peterson LC.
Longitudinal soft-tissue profile changes.
A study of three analysis. Am J Orthod.
1985; 88:209-223.

Al-Rafidain Dent J
Vol. 5, No. 2, 2005

139



	ABSTRACT
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	REFERENCES

