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Balance and thickness of soft tissue of the lower third of the face in
different vertical patterns of growth

bananc n ne6prHA MEKUX TKHBA JIOEH-E TpehuHe JIHIe KO

pa3IMYMTUX BEPTUKATHUX oOpasalia pacrta

SUMMARY

Introduction/Objective Variations in thickness of
soft tissues can influence the position of facial
structures as well as facial aesthetics.

The objective of the study was to determine whether
the frequency of soft tissues imbalance depends on
the vertical growth pattern of the face.

Methods The present study consisted of 90
pretreatment lateral cephalograms of adult Serbian
Caucasian orthodontic patients (30 male and 60
female), between 18 — 27 years of age, average 23.6
years. Only the patients with the skeletal class I,
based on the values of ANB angle and Wits
appraisal, were chosen for the study. All patients
were divided into three groups of 30 patients, those
with hyperdivergent, hypodivergent and normal
vertical growth patterns based on the values of
Frankfort mandibular plane angle (FMA). Soft tissue
of each patient was evaluated following the method
given by Merrifield.

Results The obtained results showed that soft tissues
of the chin and upper lip were thickest in
hypodivergent and thinnest in-patients with
hyperdivergent growth type. The largest number of
patients with soft tissue imbalance was observed in
the normal.and hyperdivergent vertical growth
pattern groups, eight out of 30 patients. The number
of patients with imbalance greater than 3mm was
largest in the group with hyperdivergent growth
pattern.

Conclusion The pathological skeletal pattern of
growth.combined with the common occurrence of
soft tissue imbalance makes orthodontic treatment in
hyperdivergent group of patients more difficult in
comparison to patients with normal or hypodivergent
growth pattern.

Keywords: soft tissue; face; imbalance

INTRODUCTION

CAXETAK

YBoa/unsbs Bapujanmje y ne0pMHI MEKUX TKABA
YTHIy Ha MOJI0Kaj CTPYKTypa JIMIA Kao 1 Ha
€CTeTHKY JIHIIA.

[{yb cipoBeieHOT HCTpaXkuBama je Ouo fa ce
YTBPAHU pa3iiiKa y ydecTaloCT MojaBe guchananca
MEKHX TKHBA JIMLA Y 3aBUCHOCTH OJ1 BEPTHKAIHOT
oOpaciia pacrta Jiia

MeTtone CripoBeIcHUM HCTPAKUBAmBEM je 00yxBahe-
HO 90 npoduITHUX CHUMaKa Ii1aBe ojipa)eHux Ipe
MOYETKa OPTOAOHCKE Tepamuje KOJ| 0pacinX Maru-
jenata 6ene pace, Cpricke Hanuonanuoctu (30 mym-
kor u 60 XEHCKOT oJa), y3pacta 18—27 ronnHa
CTapoCTH, IpoceyHO 23,6. OCHOBHYU KPUTEPHjYM 32
YKIByUYBam-€ y CTyIHjy je Omio mocrojame | ckenetHe
kJyace Ha ocHoBY BpenHocT AHDB yria u Ha ocHOBY
npoueHe. CBY MallMjeHTH Cy OAEILEHU Y TPU TPyTIe
on mo 30 marnujeHaTa, OHE ca XHUIIePIUBEPTCHTHIM,
XHIOJMBEPIEHTHUM M HOPMAJTHUM BEPTHUKAIHUM
oOpaciieM pacTta Ha OCHOBY BPEIHOCTH yTiia KOjH 3a-
kianajy ppandyprcka Xxopu3oHTana ¥ MaHAUOYIap-
Ha paBaH AHaJM3a MEKHX TKHBA je CIIPOBEIeHa Ha
OCHOBY MepH(HUIIIOBE aHATTU3E.

Pe3yararn Jlo6ujeHn pe3ynraTtu Cy moKasaiu 1a cy
MeKa TKUBa Opajie ¥ Topi-e YCHE Hajnedsba KO Ta-
LIMjeHaTa ca XUIOIMBEPIeHTHUM, a HajTamba KO
TanyjeHaTa ca XMIepAnBepreHTHNM o0paciieM pacra
mura. Hajpehu 6poj manujenara ca aucdamancom
MEKHX TKHBa IIPUCYTAaH je y TPYIH ca HOPMAIHUM 1
XHUIIEPIUBEPIreHTHUM oOpaciieM pacta, 8 o1 30. bpoj
nanujeHara ca aucbanaHcoM MEKHX TKUBa Behum ont
3 MM je HajBehu y rpymu ca XuIepArBEpreHTHUM
obOpacriem pacTa JuIia.

3akspyuak [latonomku oOpasai pacta KOMOMHOBaH
ca 4eCTOM I10jaBOM JucOamaHca MEKUX TKHUBA JTUIA
YMHU OPTOAOHTCKY TEpAIlHjy MalyjeHara ca Xurep-
JMBEPTeHTHUM 00pacIieM pacTa 3aXTeBHU]OM Y
OJIHOCY Ha NalMjeHTe ca HOPMAJHUM U XUIIOANBEP-
TeHTHUM 0o0paciieM pacra.

Kbyune peun: mexa TKHBa; Jinie; AucOanaHc

Orthodontic therapy can affect the facial profile of a patient in both positive and negative

ways. It is therefore important to devote special attention to the facial appearance of a patient
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within a diagnostic procedure and planning of orthodontic treatment. It is necessary to define
what affects the profile. The pattern of facial skeletal growth, the position of the incisors but
also soft tissues significantly contribute to the appearance of a patient profile. Variations in
thickness of soft tissues can influence the position of facial structures as well as facial aesthetics
[1].

Facial disharmonies that are not the results of skeletal or dental distortions are generally
the result of poor soft tissue distribution [2].

Before starting to move teeth, an orthodontist needs to understand the consequences of
these movements on profile aesthetics [3].

Charles Tweed was one of the first people to show interest in the facial proportion and
harmony of a patient within the orthodontic treatment [3]. There are a lot of methods of profile
aesthetics assessment in orthodontics, and some of them are based on Ricketts’ E lines,
Merrifield’s Z lines or Steiner’s S lines [4, 5, 6].

It seems that modern orthodontic literature does not pay enough attention to the
importance of soft tissue analysis when it comes to establishing the diagnosis and making the
therapy plan. The largest number of studies are concerned with tracking the changes in
thickness of soft tissues'which occur during the treatment [7, 8]. There are also studies which
deal with the analysis of soft tissues in horizontal type of malocclusion [9, 10]. Krooks et al.
[11] claim that sagittal dimensions of the face influence facial esthetics more than the vertical
dimensions.

Just a small number of studies investigate the thickness of facial soft tissues in relation
to the vertical facial growth pattern [12].

The knowledge of soft tissue characteristics of the lower part of the face in correlation to
the vertical facial growth pattern would certainly contribute to a better understanding of the

vertical types of malocclusion and help us to make easier decisions and treatment plans in these
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patients.

The aims of the conducted research were to establish the difference in thickness of the
soft tissues of the lower third of the face in patients with the first skeletal class and different
vertical growth patterns and to determine whether the frequency of soft tissues imbalance (ST1)

depends on the vertical growth pattern.

METHODS

This cross-sectional retrospective clinical research was conducted on 90 lateral
cephalograms of adult Caucasian orthodontic patients of the Clinic of Dentistry in Ni§, Serbia
(30 male and 60 female), between 18 — 27 years of age, average 23.6 years; obtained as part of
a diagnostic procedure before the beginning of the orthadontic treatment.

All lateral cephalograms were taken by orthophos SL 3D (Densply Sirona, Norway)
under standardized conditions with the mandible in centric occlusion and without contraction
of the facial soft tissues. All cephalograms were traced manually by the same investigator on
acetate paper. The linear measurements were made with the help of a millimeter ruler.
Corrected values of linear measurements were recorded to eliminate magnification error of
10%.

Signed information documents and the consent of patients to participate in the study were
obtained. The study was approved by the Ethics Committee of the Clinic of Dentistry in Nis,
No 14/8-2019-2 EO.

The criteria for the participation in the study were the following: patients should not have
a history of orthodontic or prosthetic treatment; they should not be undergoing an orthodontic
treatment; they should not have dentofacial deformity or a forced bite.

Only the patients with the skeletal class I, based on the values of Steiner ANB angle (1°

< ANB < 3°) and Wits appraisal (£1) were chosen for the study [13].
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The radiographs without matching between ANB angle and Wits appraisal values were
excluded from the study.

The patients who participated in the study were divided into three groups of 30 patients,
10 male and 20 female: those with hyperdivergent, hypodivergent and normal growth patterns
based on the values of Frankfort mandibular plane angle (FMA) from Tweed-Merrifield
analysis [6]. This angle is formed by the Frankfort plane (orbitale-porion) and the mandibular
plane, constructed by the points of menton and gonion.

Patients with FMA angle 21° or less were considered to have hypodivergent growth
patterns [3].

The ones with FMA angle values between 22-28%were considered to have normal growth
patterns, while the patients with the angle wider than 28° were considered to have
hyperdivergent growth patterns [3].

The analysis of sex differences was not conducted due to the uneven distribution between
the sexes.

Each patient was evaluated following the method given by Merrifield [6] (Figure 1). The
thickness of the upper lip was measured as the distance from the greatest curvature of the labial
surface of the maxillary central incisors to the vermilion border of the upper lip. The chin
thickness was measured as the distance between the skin pogonion and perpendicular
projection of this point on the NB (Nasion-pt B) line.

All the measurements of the profile image were performed by the same examiner
(orthodontist), The analysis of 20 profile images was repeated after two weeks in order to insure
reliability. Intra-class correlation coefficients were performed to assess the reliability for the
measurements. The values of coefficients of reliability were found to be greater than 0.90 for
all the variables.

It was considered that the patients with the same thickness of the chin and upper lip or
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patients whose chin thickness exceeded the thickness of the lips had a balanced soft tissue ratio.

On the other hand, the patients with the thickness of the upper lip greater than the chin
thickness had soft tissue imbalance.

All patients with diagnosed STI were divided into those whose upper lip thickness
exceeded chin soft tissue thickness by 3 mm or less and those whose imbalance was bigger
than 3 mm. We considered that a soft tissue imbalance greater than 3 mm can lead to noticeable
profile disorders even in those patients with a good skeletal growth pattern and a position of
the frontal teeth.

Statistical data analysis was performed by the SPSS program. Continuous variables are
given as means, SD (standard deviations) and (medians). Categorical variables are given as
absolute numbers (N) and in percentages (%). Normality of the distribution of continuous
variables was established by the Shapiro-Wilk test. The comparison of the examined
parameters between the groups was performed by the Student’s t-test of independent samples.

Intra-class correlation coefficients were used to assess the reliability of the measurements.

RESULTS

Soft tissues of the chin and upper lip are thickest in hypodivergent growth pattern
patients, thinner in normal vertical growth pattern, and certainly thinnest in patients with
hyperdivergent growth type (Table 1).

Thickness of the chin soft tissue is statistically significantly higher in hypodivergent
growth pattern group compared to the normal and hyperdivergent growth pattern group (p <
0.001).

The values of the upper lip thickness in hypodivergent group are statistically significantly
higher compared to the normal growth pattern group (p<0.05) and hyperdivergent growth

pattern group (p<0.001) (Table 1).
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The largest number of patients with STI was observed in the normal and hyperdivergent
vertical growth pattern groups, 8 out of 30 patients, (26.7%), while the smallest number was
observed in the hypodivergent growth pattern group, 4 out of 30, (13.3 %) (Figure 2).

In the normal vertical growth pattern group, only 2 patients (6.7%) had soft tissue
imbalance greater than 3 mm; in the hyperdivergent growth pattern group there were 5 patients
(16.7%), while in hypodivergent growth pattern group there was only 1 patient (3.3%) (Figure
3).

Intra-class correlation coefficients were performed to assess the reliability for the
measurements in the study. The values of coefficients of reliability were found to be greater

than 0.90 for all the variables.

DISCUSSION

The analysis of soft tissues plays a significant role in orthodontic diagnosis and in
achievement of good facial aesthetics [14]. Even though soft tissue is often overlooked in
modern orthodontic practice, Holdaway [15] claims that the results of an orthodontic therapy
are significantly better if soft tissue is taken into consideration during the process of
establishing a diagnosis.

Considering that there are differences in the thickness of the facial soft tissues in patients
with different sagittal malocclusions [10], the conducted research included just patients in
skeletal class | based on the values of ANB angle. Wits analysis was used in order to overcome
the limitations of ANB angle like recording a wrong value with altered antero-posterior or
vertical position of nasion or in case of increased or decreased vertical height of the face [16].

Our research has shown that soft tissues of the chin are thickest in hypodivergent patients,
slightly thinner in patients with the normal vertical growth pattern, and definitely thinnest in

patients with hyperdivergent growth type. Such a result is expected having in mind that soft
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tissues are stretched due to the rotation of the mandible in clockwise direction in patients with
hyperdivergent growth type.

Changes in the facial soft tissue thickness also occur with aging. The thickness of the soft
tissues of the chin, increases for example [17]. Ferrario et al. [17] noted that the signs of facial
aging appear even after the age of 30. It should be emphasized that the patients in our examined
group were significantly younger than the mentioned age.

Our results coincide with the results of Ashraf et al. [14], Pertovi¢ et al [18], Somaiah. et
al. [1], Al-Mashhadany at al. [19] as well as Celikoglu et al. [20]. In fact, Celikoglu et al. [20]
claim that statistically significant difference in chin soft tissue thickness of patients with
different vertical growth patterns exists only in femalgs, not males. Female patients prevail in
our study, which explains the coincidence of our and their results.

Our results do not coincide with those of Nanda et al. [21] who came to the conclusion,
while investigating southern Europeans, that the greatest thickness of soft tissues of the chin in
the area of pogonion is present in people with hyperdivergent growth patterns. Vertical pattern
implies that the chin is distally positioned. Nanda explains the results by the tendency of soft
tissues to preserve normal profile by their thickness.

The conducted research has shown that the upper lip thickness correlates with the vertical
growth-pattern, too. Here, as a rule, its thickness is greatest in hypo, then normal and lowest in
patients with the hyperdivergent growth pattern. These results also coincide with those of
Ashraf et al. [14].

A balanced relationship of the upper lips and soft tissues of the chin has a direct impact
on the beauty and harmony of the face [21]. Upper lip thickness should be equal or somewhat
lower than the soft tissue thickness of the chin. If there is the opposite situation, there is an
imbalance of soft tissues which means that the upper incisors have to be moved distally in order

to improve the profile aesthetics [22].
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Our research has shown that the number of people with STI was largest in the groups
with the normal and hyperdivergent vertical growth pattern. Still, the number of patients with
STI greater than 3mm was largest in the group with hyperdivergent growth pattern.

Pathological skeletal pattern of growth combined with severe soft tissue imbalance
makes orthodontic treatment in hyperdivergent group of patients more difficult in comparison
to the other vertical types of growth. Retraction of the upper incisors in these group of patients
is often needed in order to obtain a more balanced facial profile because lip retraction follows
tooth retraction.

There is no similar data with which we could compare-ours in the reference literature.
New research on this topic should be conducted on a larger sample in order to get more relevant

data and compare it to the obtained results.

CONCLUSION

Soft tissues of the chin and the upper lip are thickest in patients with hypodivergent, and
thinnest in patients with hyperdivergent growth pattern. The largest number of people with
severe soft tissue imbalance is present in the hyperdivergent growth pattern group, which
implies that special attention is required in treatment of these patients. Pathological skeletal
pattern-of growth combined with soft tissue imbalance means that it takes more efforts in order

to achieve good facial aesthetics at the end of treatment.

Conflict of interest: None declared.
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Figure 1. Facial soft tissue analysis given by Merrifield
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Figure 2. Percentage of patients with soft tissue imbalance in different vertical growth

pattern groups
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Figure 3. Percentage of patients with soft tissue imbalance bigger than 3 mm in different

vertical growth pattern groups

DOI: https://doi.org/10.2298/SARH220727098J Copyright © Serbian Medical Society

13



Srp Arh Celok Lek 2022 | Online First October 14, 2022 | DOI: https://doi.org/10.2298/SARH220727098J

Table 1. Values of total chin and upper lip thickness in regard to vertical pattern of facial

14

growth
Parameters |Hypodivergent GP Normal GP Hyperdivergent GP
Chin 13.6 + 2.0°"" (13.5) 11.6 £2.0(11.5) 10.7£1.6 (11.0)
Upper lip  [13.4 £2.4""(13.0) [12.0+2.5(12.2) 11.1 +1.7 (11.0)

Continues variables are given as means + SD (medians); SD — standard deviation; GP =
growth pattern

- p<0.05

*

b — vs high

“ — p <0.001 (Independent samples t test)
a — vs normal
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