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Abstract

Malocclusions are manifested with changes in the teeth position, different position of the bones of maxilla and mandible are often accompanied by soft tissue changes.
Orthodontic treatment also affects the changes of soft tissue structures, and improves the facial aesthetics of the patients. In order to see the benefits of orthodontic
therapy in Class II/1 malocclusion, an analysis of the changes that occur in the soft tissues and lips in patients before and after, was performed. For this purpose, 7
soft tissue parameters of the lips were analyzed in 30 patients with Class Il Division 1 malocclusion, before and after orthodontic treatment, and in 30 patients with nor-
mal occlusion. The results indicate that after orthodontic treatment in patients with Class I1/1 malocclusion, there are significant changes in the upper smile line, the
height of the upper lip at rest position and during the smile and for the intercommissural length. From the analysis it can be concluded that the soft tissues follow the
changes that occur with orthodontic treatment, which positively affects the aesthetics of the lips and the smile. Key words: Class Il Division 1 malocclusion, aesthet-
ics, smile aesthetics, lip position.

AncTpakT

ManoknyauuTte ce MaHU(eCTUpaaT Co MPOMEHN Ha NOCTaBEHOCTa Ha 3abuTe, AeHTOANBEONAPHIUTE U KOCKEHUTE CTPYKTYPW, @ YECTO Ce MponpaTeH U CO MPOMEHN Ha
MekuTe TkvBa. OPTOAOHTCKMOT TPETMaH BNMjae 11 Ha NPOMEHNTE Ha MeKUTE CTPYKTYpY 1 Ha nofobpyBakbe Ha nuLeBaTa ecteTuka Ha nauvHeTuTe. Co Lien Aa ce cornepaar
npupobMBKUTE O OPTOAOHTCKATA Tepanuja kaj Manoknyauja of Il/1, HanpaBeHa e aHanm13a Ha MPOMEHWUTE KoM HacTaHyBaaT Ha MeKiTe TKVBA, Ha YCHUTE Kaj MaupeHT
npeqa 1 nocne OpTOACHTCKaTa Tepanuja. 3a Taa Lien aHanuanpanm ce 7 napameTpu Ha ycHuTe kaj 30 napeHTin co Manoknyauja |l knaca 1-80 ognenenue, npen v nocne
OpTOZCHTCKaTa Tepanuja, 1 kaj 30 naLueHT co HopMarHa oknyauja. PesynratuTe ykaxyBaaT [exa nocrne OpTOACHTCKTa Tepanuja kaj nawueHTy co manokmysuja Il/1, uvma
CUTHUMKHTA MPOMEHN BO rOpHaTa MHMja Ha HAacMeBKa, BO BUCUHATa Ha ropHaTa ycHa Mpu MvpyBatbe 1 MpU HacMeBka W BO MHTEPKOMUCYpanHaTa AomkvHa. Of
HanpaBeHaTa aHanu3a MOXe Aa Ce 3aknyuu Aeka MekuTe TkvBa M CriefaT MpOMEHUTe KoM HacTaHyBaaT CO OPTOAOHTCKUOT TPETMaH, koW MO3UTUBHO BAMjaaT Ha
€eCTeTNKaTa Ha yCHUTe 1 Hacmekata. Kny4nu 36oposu: manoknyauja Il knaca 1-Bo oanenexue, ecteTka, eCcTeTka Ha HacMeBka, NOCTaBEHOCT Ha yCHUTe.

Introduction

Malocclusions, in addition to altering the position of
the teeth and occlusion, also affect the extraoral appear-
ance of patients.

Class I/ 1 malocclusion is characterized by protrusion
of the maxillary incisors, the same can be manifested on
face appearance also, therefore the upper lip only partially
covers the incisors and these patients have incompetent
lips. Hypotonia of the lip muscles is often present. Due to
hypotonia, very often it is possible for gingiva to be
exposed above the maxillary incisors during smiling,
known as "gingival smile"'. These patients have a convex
profile and the upper and lower lip touch or cross the aes-
thetic line.

Sometimes even modest inconsistencies in the face
configuration cause a feeling of dissatisfaction and con-
cern in the individual>®. The configuration and expression
of the face, depend of the structure and position of the
bones of the face, the position of the upper and lower jaw
in relation to the cranial base and their mutual relation, the
ratio of hard and soft tissues that cover the whole facial
skeleton, forehead, nose, chin and lips*°.

Arnett, Bergman, Proffit® emphasized the importance
of perceiving aesthetics from a frontal point of view. The
dynamic of the lip muscles during conversation and smil-
ing in patients should also be analyzed.

Dejanovski’ examining the length of the upper lip and
the visibility of the incisions concludes that the visibility of
the teeth is inversely proportional to the length of the upper
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lip and in terms of gender, females have a shorter lip and
greater visibility of the incisions.

Mackley® says that it is very important for orthodon-
tists to make an effort to create a harmonious balance,
which will produce an attractive smile in every orthodon-
tically treated individual.

Utley* * indicates that facial aesthetics are not static.
The orthodontist must know the proper vertical ratios of
the dentition and the soft tissue.

Rafiqul et al."” examined lip changes in patients with
class II/1 malocclusion, and in patients with normal occlu-
sion at rest position and when smiling. Twenty patients
were examined, 17 of them were treated without extrac-
tion, while 3 were treated with extraction. They found that
in patients with class 1I/1 malocclusion, before treatment,
both lips were placed facing down, when smiling. There is
an improvement in the smile after the orthodontic treat-
ment, but it takes time for the soft tissues to adapt to a new
position.

Utley*’ examined patients before and after fixed ortho-
dontic treatment and concluded that, in all treated patients,
the torque of the maxillary incision had not been
improved. There is a correction of the protrusion of the
maxillary incisors and improvement of the smile before
and after the orthodontic treatment.

Ackerman et al." examined the size of the interlabial
gap, the intercommissural length, and the length of the
incisions in posted smile and speech. Patients were sug-
gested to say "cheese," and videos were made, which were
later used for analysis. The obtained results indicate that in
posted smile there is greater display of incisions and a
greater width of the smile. While in relation to the inter-
labial gap, no significant changes were found in a posted
smile and during speaking. When planning the vertical
placement of the maxillary incisions with orthodontic
treatment, the orthodontist should account for the visibili-
ty of the incisions in rest position, when talking and when
smiling.

An aesthetically pleasing smile usually shows sym-
metry between teeth, gingiva and lips. In some people, a
smile shows the gingiva above the maxillary front teeth.
This anatomical feature is defined as gingival line of a
smile".

Ackerman et al." took digital photographs of 50
patients (27 male and 23 female) who said "cheese" while
smiling. From the photographs, the following were meas-
ured: the intercommissural length in mm, the interlabial
space in mm, the visibility of the incisors below the com-
missure line, and the maximum visibility of the incisors in
mm. The obtained results indicate that the visibility of the
incisors is different when talking and smiling. Therefore,
during orthodontic treatment, it is important to plan the
vertical placement of the incisors.

Aim of the study

Purpose of these study is to see the benefits of ortho-
dontic therapy in patients with Class II/1 malocclusion
thought the analysis of the changes that occur in the soft
tissues and lips in patients before and after orthodontic
therapy. Because very often soft tissue changes occur
during orthodontic treatment and have their impact in
approving esthetic appearance of the face of the patients.

Material and methods

The aesthetic components of extraoral changes in
patients with Class 1I/1 malocclusion were examined in
this research. 30 subjects had Class 1I/1 malocclusion,
before and after orthodontic treatment, and 30 subjects
had normal occlusion.

The following extraoral parameters measured on the
teeth and lips were used for analysis, measured extraoral-
ly (Figure 1):

1. Length of permanent left maxillary incisior (21) -
from the incisal edge of the maxillary incisior to
the highest point of the marginal edge of the crown,

2. Top smile line during maximum smile - the hori-
zontal line that passes through the cervical edge of
the maxillary central incisors is the zero point. It
imagines a normal, passing through the middle of
the face, graduated in mm. Measure the distance
from the zero axis to the lower edge of the upper
lip during maximum smile. This distance is "+"
when the lip is above the zero axis and "-" when
the lip is below it,

3. Upper lip at rest position - when the mandible is at
physiological rest position and the distance from
Sn to the lower edge of the upper lip (mm) is meas-
ured,

4. Upper lip height during maximum smile,

Sl

Figure 1. Teeth and lip position during smile
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5. Distance between the lower edge of the upper lip
and the incisal edge of the upper maxillary incisor
during smile,

6. Intercommissural length - distance between the
commissures of the lips during maximum smile,

7. Interlabial space (gap) - distance between the
lower edge of the upper lip and the upper edge of
the lower lip during maximum smile.

All examined patients were from 12 to 18 years of age.

Statistical processing of results

During the analysis of the obtained results from the
examined groups, the following statistical parameters
were applied and processed:

* Arithmetic mean

 Standard deviation

 Standard error

* Minimum

* Maximum

» Student "t" test for significance of differences
p> 0.05 (-) has no significance

0.05> p> 0.01 (*) has significance

0.01> p> 0.001 (**) high significance

p <0.001 (***) expressed significance

Purpose of the study

Purpose of these study is to see the benefits of ortho-
dontic therapy in patients with Class II/1 malocclusion
thought the analysis of the changes that occur in the soft
tissues and lips in patients before and after orthodontic
therapy. Because very often soft tissue changes occur dur-
ing orthodontic treatment and have their impact in approv-
ing esthetic appearance of the face of the patients.

Results

Table no. 1 shows the values for t - test between
patients with normal occlusion and patients with Class
II/1 malocclusion before orthodontic treatment.
Significant changes were found for the height of the
upper lip at rest position and during smiling. We found
significant changes for intercommissural length, inter-
labial gap and upper smile line.

In table no. 2 are given the values for t - test between
patients with normal occlusion and patients with Class
II/1 malocclusion after orthodontic treatment. The
obtained values indicate significantly significant
changes for the intercommissural length. Highly signifi-
cant changes were found in both values, the value for the

Table 1. Differences (t-test) of extraoral parameters in patients with normal occlusion and Class 11/1 malocclusion

before treatment

Normal Class II/1 before
occlusion treatment
X SD X SD t-test P
Length of 21 9.73 1.24 9.63 0.95 0.73088 p > 0.05
Top smile line -0.30 2.08 0.43 1.65 0.01425 0.05>p>0.01*
IEPET I (s &1 et 2183 | 221 | 1747 | 216 | 0.00000 p < 0.001%
position
Upper lip height at max smile 17.93 2.37 13.67 2.45 0.00000 p <0.001***
The lower edge of the upper
lip and the incisal edge 8.00 2.32 9.10 2.49 0.08761 p > 0.05
of 21 during a smile
Intercommissural length 66.00 4.51 58.53 4.45 0.00000 p < 0.001***
Interlabial space (gap) 8.97 2.65 12.83 3.51 0.00001 p <0.001***
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Table 2. Differences (t-test) of extraoral parameters in patients with normal occlusion and Class 1I/1 malocclusion

class after orthodontic treatment

Normal occlusion

Class /1 before

treatment

X SD X SD t-test P
Length of 21 9.73 1.24 9.70 0.90 0.90697 p> 0.05
Top smile line -0.30 2.08 0.13 1.06 0.03220 0.05>p >0.01*
IR I IS &1 e 2183 | 221 | 2030 | 199 | 000730 | 0.01>p>0.001 **
position
Upper lip height at max smile 17.93 2.37 16.50 1.84 0.01257 0.05 > p>0.01*
The lower edge of the upper
lip and the incisal edge 8.00 2.32 9.30 1.35 0.01159 0.05 > p>0.01*
of 21 during a smile
Intercommissural length 66.00 4.51 61.10 417 0.00007 p<0.001***
Interlabial space (gap) 8.97 2.65 11.60 3.50 0.00204 0.01>p>0.001 **

Table 3. Differences (t-test) of extraoral parameters of patients with Class 11/1 malocclusion before and after

treatment

Normal occlusion

Class lI/1 before

treatment

X SD X SD t-test P
Length of 21 9.63 0.95 9.70 0.90 0.78458 p> 0.05
Top smile line -0.43 1.65 0.13 1.06 0.041233 | 0.05>p>0.01%
PR (I [mEeln &1 w2 1747 | 216 | 2030 | 1.99 | 0.00000 0<0.001**
position
Upper lip height at max smile 13.67 2.45 16.50 1.84 0.00001 p<0.001***
The lower edge of the upper
lip and the incisal edge 9.10 2.49 9.30 1.35 0.70534 p>0.05
of 21 during a smile
Intercommissural length 58.53 4.45 61.10 417 0.02720 0.05 >p>0.01*
Interlabial space (gap) 12.83 3.51 11.60 3.50 0.18558 p>0.05
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size of the interlabial space and the height of the upper
lip at rest position. Significant changes were found for
the values of the upper lip height at maximum smile, for
the value from the lower edge of the upper lip to the
incisal edge of the maxillary left central incisor (21), and
for the top smile line.

In table no. 3, we can see that there is a significant
difference in the height of the upper lip at rest position
and in a maximum smile, in the examined group with
Class II/1 malocclusion, before and after treatment.
There is a significant change for the intercommissural
length, and for the value of the top smile line.

Discussion

In order to achieve the maximum benefits from the
orthodontic treatment of malocclusions, it should have a
positive impact on the aesthetic characteristics of the
face. This can be achieved if the therapy plan is aimed at
improving the relationship between the maxillary inci-
sors and the smile line.

A study by Terpsithe et al.” who searched 5 electron-
ic databases and selected 814 papers, based on how
orthodontic treatment affects smile aesthetics in relation
to the three dimensions, found that tooth extraction did
not affect smile width and the width of the buccal corri-
dor, but orthodontic treatment improves these smile
components.

In our examination we found that the height of the
upper lip in patients with normal occlusion, at rest posi-
tion is 21.83 mm, while during a smile there is a signif-
icant shortening of the upper lip and its values is 17.93
mm, which matches the data obtained by Desai', with a
value of 21.58 mm for the same parameter. During a
smiling, the length of the upper lip is shortened, and its
value is 17.93 mm, while Desai'* gets a slightly lower
value than ours, 16.84 mm. Examinations show signifi-
cant changes in the upper lip in patients with Class 11/1
malocclusion before and after treatment, at rest position
and during a smile. An increase in the height of the upper
lip at rest from 17.17 mm to 20.30 mm after treatment,
indicates a significant elongation of the upper lip, which
results of the retraction of the maxillary incisors and
lowering of the upper lip, as a result of which the lip
muscles are not pressured from the maxillary incisions
proclination.

There are also changes for value of the height of the
upper lip during a smile from 13.67 mm before treatment
to 16.50 mm after treatment, which favors less exposure
of the gingiva above the maxillary incisors, during a
smile.

The results show that patients with class II/1 maloc-
clusion have a shorter upper lip. This shorter upper lip

may be the result of hypotension of the lip muscles. This
results in greater exposure of the incisors, not only dur-
ing a smile but also at rest position. After treatment in
patients with Class II/1 malocclusion there is an increase
in the height of the upper lip length.

Bisson et al.” in the analysis of individuals who are
photo models and those who are not, found that full lips
are aesthetically more beautiful and more desired by
patients.

The upper line of the smile at maximum smile,
depends on the height of the upper lip relative to the
maxillary incisor.

Gerona' did a photo examination to determine the
aesthetics of the smile when talking and smiling and to
define whether the display of gingival tissue is more or
less aesthetic. She defined that the most attractive is the
smile where the upper lip is in the zero position, up to 2
mm to cover the crowns of the maxillary central incisors.
The smile is considered unattractive when the crowns of
the mandibular central incisors are fully exposed.
Unattractive are those smiles where a smile shows more
than 1.5 mm of the gingiva. A study by Van der Gelda et
al.' found that smiles were less aesthetically pleasing
when the upper smile line covered the maxillary incisors
similar as smiles where gingival tissue was overexposed
during a smiling.

Peck et al.” found that the lower smile line is charac-
teristic for males, while the upper smile line predomi-
nates in females. They found that maxillary anterior
teeth are more exposed in females, while males are more
likely to show mandibular incisors. The findings show
that if the gingiva is seen more than 1 mm when smiling,
the smile is considered unaesthetic. While the exposure
of the mandibular incisors and their gingiva are signs of
the aging process.

Our findings coincide with the findings of Gerona'
and indicate that in patients with Class II/1 malocclusion
before treatment, the upper smile line is 43.4 mm, and
after treatment is 0.13 mm, while in patients with normal
occlusion the value is - 0.30 mm. Our values are slight-
ly lower than the values defined by McLeoda et al." in
their study of the Canadian population. The ideal value
of gingival exposure is considered to be 2.7 mm, the
minimum tolerable value is 2.7 mm and maximum is -
2.52 mm. For the American population they found that
an ideal value is 2.1 mm, a minimum tolerance value is
4mm, and a maximum tolerance value is -3.6 mm.
Kokich et al.” suggest that an acceptable tolerance
threshold is + 4 mm.

We can notice that the upper line of the smile in
patients with Class II/1 malocclusion is above the zero
position, i.e. it is above the cervical edge of the maxil-
lary incisors. It occurs as a result of protrusion of the
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maxillary incisors. When the position of the upper lip in
patients with class II/1 malocclusion is below zero, it is
as a result of greater mobility of the lip muscles and soft
tissue compensation to mask the orthodontic anomaly. It
can be seen that after the therapy, the upper line of the
smile passes below the zero position, which is a positive
and desired effect of the treatment. By retrusion of the
maxillary incisors, the lips follow the movements of the
hard tissues, descending; the gingival exposure, which
was present before therapy, is lost. With this we can say
that the orthodontic treatment is satisfied with the aes-
thetic component of the smile.

Rafiqul et al."” evaluated the morphological changes
of the lips in patients with class II/1 malocclusion,
before and after orthodontic treatment, compared with
patients with normal occlusion, and determined the
degree of improvement of the smile after orthodontic
treatment. They concluded that after the treatment, when
smiling, the corners of the lips are wider and closer to
the control group. The lips of the treated group are not
under tension during a smile. This is probably due to the
fact that the lips cannot immediately adapt to the new
position and it takes more time for that. Perhaps the
orthodontic treatment of wearing braces for a period of 2
years interferes with the normal movement of the lips.

The size of the clinical crown of the maxillary inci-
sors, their color and placement play an important role in
creating a smile. In our study, the value for this parame-
ter in patients with normal occlusion is 9.73 mm. Our
findings are consistent with the findings of Peck et al."”
which indicate a value of 9.8 mm for the crown of the
maxillary incisor (21). No difference was found in the
size of the maxillary incisions before and after ortho-
dontic treatment. This indicates that the changes that
occur during treatment do not refer to excessive extru-
sion or intrusion of the maxillary incisors, but rather to
the teeth movement; there are more changes in the tooth
torque and their labio-palatal displacement.

The value of the lower edge of the upper lip and the
incisal edge of the maxillary incisors (21) when smiling
i.e. the maximum exposure of incisions during a smile,
in the examined patients with normal occlusion, is
8.00mm. Our obtained values do not match (are higher)
the values obtained by Ackerman et al.” who obtained a
value of 6.47 mm, while they match the values obtained
by Desai*"* with a value of 8.76 mm. Our data do not
match the data obtained from Peck et al.” who has
obtained larger values of 10.2 mm for the same parame-
ter for the examined patients.

The value obtained for the interlabial space is 8.96
mm in patients with normal occlusion and match the val-
ues of Ackerman et al.""” who obtained a value of 8.41
mm, and do not match with the findings by Desai*'** with

a value of 12.00 mm. For the same examined parameter,
we found an increased value (12.83 mm) in patients with
Class II/1 malocclusion before treatment. After treat-
ment the value is 11.60 mm. Our findings are consistent
with those of Maganzini (Anthony et al.)>.

The enlarged interlabial gap is due to protrusion of
the maxillary incisors in patients with class II / 1 maloc-
clusion, weaker perioral muscles, and a shorter, hypo-
tonic upper lip.

The intecommissural length actually shows the
length of the smile itself. The value we obtained for this
parameter is 66.00 mm in individuals with normal occlu-
sion. Ackerman et al."""® got a lower value than ours,
49.39 mm. Our values match the values obtained by
these authors.

In our study we found that the examined group with
normal occlusion (66.00 mm) has a longer smile length
compared to the patients with Class 1I/1 malocclusion
before treatment, where it is 58.53 mm. After the treat-
ment, the width of the smile increases, which is due to
the expansion of the maxilla, the correction of the pro-
trusion and we can say that the lips muscles are strength-
ened. The value of this parameter in patients with Class
II/1 malocclusion after orthodontic treatment is 61.10
mm. Soft tissues also have a positive effect on therapy
and follow the changes in dentoalveolar structures. Our
values do not match the values obtained by Ackerman et
al.""" but match the values of Jannathul et al.* who found
that after orthodontic treatment there are large changes
in the lips during a smile which affects the aesthetic and
emotional changes in patients.

Conclusion

The values obtained from the examined soft tissue
parameters lead to the following conclusions: the length
of the left maxillary incisor (21) remains unchanged
before and after orthodontic treatment. The size of the
maxillary incision (21) is the same in both patients with
normal occlusion and patients with class II/1 malocclu-
sion before and after treatment. The value obtained for
the top smile line in patients with Class II/1 malocclu-
sion is 0.43 mm, before therapy, indicates full exposure
of the maxillary incisors when smiling, but that value is
not so high and does not indicate the appearance of a
gingival smile. After the treatment, there is a slight low-
ering of the upper line of the smile, which indicates that
after orthodontic treatment and retraction of the maxil-
lary incisions, the slight lowering of the upper line of the
smile meets the required aesthetic criteria. The height of
the upper lip at rest position is longer in individuals with
normal occlusion than in patients with Class II/1 maloc-
clusion before treatment. There are significant changes
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in the height of the upper lip at rest position and when
smiling in patients with Class II/1 malocclusion, before
and after therapy. This indicates that with orthodontic
treatment we do not only act on the dentoalveolar struc-
tures, but there are also changes in the soft tissues. No
significant changes were found in relation to the lower
edge of the upper lip and the incisal edge of the maxil-
lary incisor (21) during a smile, in none of the examined
groups. Changes in intercommissural length are signifi-
cant in patients before and after orthodontic treatment.
After orthodontic treatment there is an increase of the
intercommissural length. There is a significant change in
the size of the interlabial space. The group with normal
occlusion (8.97 mm) has a lower value compared to the
value found in patients with Class 1I/1 malocclusion
before (12.83 mm) and after orthodontic therapy (11.60
mm).

Facial and dental harmony depend on the mutual
position of the maxilla and the mandible, their placement
relative to the anterior cranial base, and the placement of
the incisions relative to their reference planes and their
mutual position. Correction of malocclusions is fol-
lowed by soft tissue changes, and meeting functional and
aesthetic criteria.

Properly planned and implemented orthodontic treat-
ment will enable achievement of the desired results, i.e.
correction of malocclusion that is present in patients, and
meeting all criteria from a functional and aesthetic point
of view.
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