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Abstract
The purpose of this study was to determine the soft tissue upper lip thickness of subjects with different 
skeletal malocclusions. Lateral cephalograms of 30 patients ( control group : skeletal malocclusion I - 
10, Case group : skeletal malocclusion II - 10 , skeletal malocclusion III - 10 ) were selected randomly 
from orthodontic records of subjects who reported to the Department of Orthodontics in Saveetha Dental 
College.All cephalograms were traced and upper lip thickness was measured using FACAD software. 
One way - ANOVA test was done, soft tissue upper lip thickness was found to be statistically significant 
(p<0.05) among different skeletal malocclusions. Post hoc test ( Tukey HSD ) was performed to find out the 
differences between each skeletal class , the upper lip thickness was found to be comparatively high in Class 
III compared to Class I and Class II (p<0.001). This study concluded that soft tissue upper lip thickness was 
found to be greater in skeletal class III malocclusion compared to other skeletal class I and II malocclusion. 
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Introduction
Harmonious facial aesthetics have long been 

considered as the most important goal of orthodontic 
treatment , hence knowledge about hard tissues and 
its overlying soft tissue in determining facial harmony 
is essential for diagnosis and treatment planning1. 
Assessment of facial anatomical structures has practical 
applications mainly in orthodontics and evaluation of 
ratio of the soft tissue transition to the hard tissue change 
should be done especially when visualized treatment 
objectives are assessed in planning orthognathic 
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surgery 2,3. Soft tissue evaluation in patients undergoing 
orthodontic treatment or orthognathic surgery plays 
a crucial role in diagnosis and treatment planning4. 
Different thickness of soft tissue changes noted after 
bimaxillary surgery in patients with thick and thin soft 
tissues5.The harmonious profile depends on ethnic or 
racial factors6.The facial form of each individual arises 
from the profile and dental arches of the individual7. 
According to Riedel, the relationship of the incisors 
with their respective bony bases and growth pattern had 
a significant influence on soft tissue profile8. To reduce 
convexity more retrusive lip position is preferable for 
improving facial esthetics in both genders9. 

Previous research compared the lip thickness among 
different skeletal malocclusion showed that increased 
thickness was found in class III malocclusion in both 
genders4,10–12.Previous studies have analyzed facial 
soft tissue thickness in Japanese children representing 
several different skeletal classes and reported that 
measurements differed among these various classes13,14. 
Several studies have made similar measurements in the 
Turkish population and found significant differences 
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between genders for soft tissue chin thickness and upper 
lip thickness.15–17. 

The aim of the present study was to determine the 
soft tissue upper lip thickness of subjects with different 
skeletal malocclusions for diagnosis and surgical-
treatment planning. 

Materials and Methods 
Lateral cephalogram of 30 patients of both genders 

(5 male and 5 female patients in each skeletal group; 
Control group : skeletal malocclusion I - 10, Case group 
: skeletal malocclusion II - 10 , skeletal malocclusion III 
- 10 ) were selected by using a random sampling method 
from the orthodontic records available from july 2019 
to february 2020 . This retrospective cross sectional 
cephalometric study was conducted in Saveetha dental 
college in the department of orthodontics. This study 
got approved from the ethical review board in saveetha 
university. 

Inclusion Criteria:

Patients with skeletal class I ,II,II malocclusion.

High quality radiographs with adequate sharpness 
were taken by using standard techniques and exposure 
conditions in natural head position. 

Exclusion Criteria:

Patients of cleft lip and palate , facial asymmetry 
, syndromes or any other congenital anomalies and 

patients who underwent orthognathic surgeries were 
excluded.

All cephalograms were traced digitally by using 
FACAD software for accurate measurements by a single 
observer.

Skeletal malocclusion was determined based upon 
the ANB angle and Wits, which indicates the sagittal 
relationship of the maxilla and mandible. The 3 skeletal 
types were classified as: Class I= ANB angle 1-5 
degrees (10 subjects) ,Class II =ANB angle greater than 
5 degrees (10 subjects) and Class III= ANB angle less 
than 1 degrees (10 subjects). 

Measuring variable :

Upper lip thickness: 

a) the distance between point A and subnasale

b) the distance between prosthion (lowest point of 
the alveolar bone between two upper central incisors) 
and labrale superius (vermilion border of the upper lip). 

The collected data were tabulated in excel and 
analysed by SPSS software. One-way ANOVA test was 
used to make a comparison between the skeletal classes.
Association between gender and soft tissue lip thickness 
was evaluated by Pearson’s Chi-square association test. 
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Results and Discussion

Figure 1- represents one-way ANOVA. Table 1 represents one way -ANOVA post hoc test (Tukey HSD ) 
to determine the signifi cant differences in between different skeletal malocclusions. Figure 2 - Bar graph 
represents the association between gender and soft tissue lip thickness in different skeletal malocclusions. 

 

Figure 1: Bar graph represents the comparison between soft tissue lip thickness and skeletal malocclusion.X 
axis represents skeletal malocclusion. Y axis represents mean soft tissue lip thickness. One way ANOVA was done 
and the difference of mean values for upper lip thickness between skeletal class I(blue) ,II(green), III(Khaki) was 
statistically signifi cant. The soft tissue upper lip thickness is higher in skeletal class III(khaki) malocclusion compared 
to other malocclusions.

One-way ANOVA (f value - 34.98 and p value - 0.000).. 

(I) upper lip thickness Mean Difference (I-J) Std. Error Sig.

Class I
class II -1.00* 0.29 .007

class III -2.48* 0.29 .001

class II
class I 1.00* 0.29 .007

class III -1.48* 0.29 .001

class III
class I 2.48* 0.29 .001

class II 1.48* 0.29 .001

Table 1 - one way ANOVA post hoc tests ( Tukey HSD ) showing differences between each skeletal class. The 
upper lip thickness was found to be comparatively higher in skeletal Class III malocclusion than Class I and Class II 
malocclusion and was statistically signifi cant(p<0.001). 
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Figure 2: Bar Graph represents the association between gender and soft tissue lip thickness in different 
malocclusions. X- axis represents the gender and Y-axis represents the mean of upper lip soft tissue 

thickness in different classes of malocclusion. Blue denotes Skeletal class I malocclusions, green denotes class 
II and khaki denotes class III malocclusion. Both male and female have no difference with soft tissue lip 

thickness among various skeletal malocclusions both in percentage and also statistically..Chi-square value- 
0.00 , df -2 ,p value - 1.000(p >0.05), hence it is not satistically signifi cant. 

Some considerations should be taken into account 
while taking lateral cephalogram such as the patient 
should be positioned in a relaxed lip position for 
evaluating the soft tissue profi le since this position 
demonstrates the relationship of soft tissues to hard 
tissues without muscular compensation for dentoskeletal 
abnormalities18,19. In agreement with these studies, the 
relaxed lip position was used in the present study while 
taking the cephalograms for accurate assessment of soft 
tissue thickness. Since orthodontic or prosthodontic 
treatment may produce changes in the soft tissue profi le, 
patients undergoing such treatment were not included in 
this study. 

Previously our team had conducted numerous 
clinical trials 20–26, lab animal studies27–31and in - vitro 
studies32–34over the past 5 years. The idea for this study 
stemmed from the current interest in our community.

In the present study, we found that soft tissue 
upper lip thickness was found to be greater in skeletal 

class III malocclusion compared to other skeletal 
malocclusion (Figure 1 and Table 1).Gender is not 
associated with soft tissue lip thickness among various 
skeletal malocclusions(Figure 2).The present study is 
complemented by an another study done by Kamak et 
al,Tanic et al they compared the soft tissue thickness in 
both male and female orthodontic patients with different 
skeletal malocclusions and concluded that the thickness 
at labrale superius and stomion points among each 
skeletal type was signifi cantly greatest in Class III for 
both males and females4,35. Also Uysal et al showed that 
statistically signifi cant differences were determined for 
the thickness of the labrale superius, labrale inferius, 
pogonion, and menton measurements among different 
malocclusion18. Kurkcuoglu et al in a Turkish population 
demonstrated that highest differences were found among 
different malocclusions at labrale superior especially in 
Class III females36. Gungor et al in a Central Anatolian 
group found differences in soft tissue thicknesses at 
rhinion, labrale superius especially in class III males, 
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and at nasion37. Few studies comparing the lip thickness 
among different skeletal malocclusion showed that 
increased thickness was found in class III malocclusion 
in both genders10–12. According to Subtelny the thickness 
of subspinale region (A-A’) region incrementally 
increased on an average of 5 mm, from 3 to 18 years old, 
and comparatively, there is more soft tissue covering 
point A region therefore soft profile tends to change 
more in the direction of increased thickness than in the 
reduction of facial convexity38. Aggarwal and Singla 
et al reported that presence of significant differences 
between men and women, and men had increased values 
for soft tissue thickness for the labrale superius, labrale 
inferius, pogonion and menton, compared with women, 
and recommended that this difference should be taken 
into consideration when planning orthodontic therapy39. 
On the contrary , no studies have been found against the 
findings of this study. Hence the overall consensus of 
the available literature is in agreement with the present 
study the upper lip thickness was found to be greater 
in skeletal class III malocclusion compared to other 
skeletal malocclusions.

This finding might be due to the angulation of the 
maxillary and mandibular central incisor. In skeletal 
class III malocclusion , maxillary incisors are tipped 
labially and the mandibular incisors lingually therefore, 
Mandibular anterior teeth might push the upper lip 
upward and outward4. The limitations of the present 
study was small sample size and restricted to specific 
race and ethnicity. 

Conclusion
With this study, we conclude that soft tissue upper 

lip thickness was found to be greater in skeletal class III 
malocclusion when compared to other malocclusions. 
Gender has no association with soft tissue lip thickness 
among various skeletal malocclusions. Hence, this 
study will help the clinicians in diagnosis and treatment 
planning. 
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