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Abstract 
 

Background: The esthetics of the face and teeth help in the prognosis of the outcome of orthognathic surgery, 

implant surgery, operative dentistry, anterior aesthetic surgery, and fixed or removable prosthetic procedure. 
Objective: To compare the amount of maxillary incisal exposure between patients with normal and short upper lip 

lengths. 
Methods: This cross-sectional study was conducted at the Orthodontics Department of Peshawar Dental 

College and Hospital, Pakistan, and involved clinical measurements of upper lip length and incisal exposure 
using a digital vernier caliper. A total of 235 adult patients were assessed according to their upper lip length and 
their classification was done under short upper lip, normal upper lip or enhanced upper lip length. A digital 
vernier caliper was used to measure the amount of incisal exposure during the resting position as well as during 
the smiling phase. 
Results: Out of total 235 participants, 112 (47.7%) were males and 123 (52.3%) females, with a mean age of 

32.4±SD years and an age range of 20-45 years.  Normal lip length participants had the largest exposure with a 
mean of 8.19 mm±1.87 SD (p value <0.001) as shown by the outcome whereby different lip length groups 
presented significant differences in incisal exposures. The angular depth of the incisal edges was less exposed 
than that analyzed by the observers with increased or decreased labial lip lengths. 
Conclusion: The study shows that upper lip length significantly affects maxillary anterior tooth visibility at rest 

and during smiling, with optimal esthetic incisal display observed in individuals with normal lip retraction. These 
findings emphasize the importance of lip morphology in esthetic dental treatment planning. 
Key words: Maxillary anterior teeth, incisal exposure, upper lip length, dental aesthetics.  

 

Introduction 
 

he ultimate goal for a dentist is to regain the 
normal function, comfort, appearance, speech, 

and contour of a patient’s stomatognathic system. 
Since anterior teeth are responsible for the 
aesthetic, phonetic, and incisal characteristics of 
food whenever anterior teeth are to be restored or 
replaced aesthetics takes the highest priority.

1
 

It has been speculated that a young adult's 
dentofacial look may have an impact on their social 

desirability. More individuals seek dental care today 
in an effort to improve their appearance. It is typical 
to see individuals with numerous missing anterior 
teeth or dental anomalies in aesthetic dentistry 
practices.

2 
Making a decision about the restorations' 

dimensions for these anterior teeth, particularly the 
maxillary central incisor, is crucial to the outcome of 
the cosmetic procedure. Examination of patients 
from the front in particular dynamic states, such as 
during conversation, with particular expressions on 
their faces, and when they were grinning, was used 
to evaluate dental esthetics.

3
 

The relative gingival display and upper lip 
position are determined by two major factors. These 
two aesthetic factors are white and pink. The color, 
position, form, arrangement, orientation, and 
visibility of teeth, particularly the maxillary anterior 
teeth, are all considered white aesthetic features.

4
 

The distance between the upper lip and the 
maxillary central incisors is known as the lip line. In 
contrast, a low lip line shows fewer than 75% of the 
maxillary anterior teeth. A high lip line reveals all of 
the clinical crowns together with continuous bands 
of gingival tissue. The typical difference between the 
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lip lines of men and women is 1.5 mm, and a grin 
that displays 1-2 mm of gingival show at its fullest 
could be regarded as normal.

5,6
 

In men and women, the typical lip length at 
repose is approximately 23 mm and 20 mm, 
respectively, from the sub nasale (base of the nose) 
to the most inferior part of the upper lip at the 
midline (upper lip station).

7,8
 Subjects with an upper 

lip length of less than 20 mm in men and less than 
18 mm in women will be classified as having a short 
upper lip.

9
 In girls, the average upper lip length is 

18–22 mm, while in males, it is 20–24 mm. The 
commissure height, or the vertical distance from the 
commissure and a horizontal line from the 
subnasale, is about equal to the lip length. A 
backward resting upper lip line that lacks aesthetic 
appeal is caused by a short lip length in relation to 
the commissure height.

9
 While changing the 

commissure height is difficult, lip surgery can 
lengthen the lips, either on its own or in conjunction 
with a Le-Fort I osteotomy. When one smiles, the 
upper lip lifts to reveal 10 mm of the maxillary 
incisors, or around 80% of its original length. Lip 
elevation in women is 3.5% higher than in men.

10
 

Male maxillary central incisors average 10.6 
mm in height, while female maxillary central incisors 
average 9.8 mm.

11
 When the upper lip is in the 

maximal grin posture, incisal exposure is defined as 
the distance between the central incisor and the 
inferior half of the upper lip, or upper lip station.

9
 

Prolonged gingival invasion or attrition may be the 
cause of a short crown. Cosmetic surgery can raise 
the crown height when the incisors show little or 
nothing at rest and the lip line is normal when 
smiling. When short clinical crowns are linked to a 
gingival grin and a normal resting incisor 
presentation, gingivectomy or a crown-lengthening 
treatment with crestal bone removal is advised.

12
 

Adequate incisal show is the basic goal of 
dental treatment. A short upper lip is one of the 
common signs in clinical practice. There are 
variations in results among various populations due 
to genetic and environmental factors.

9
 In this study, 

we want to find out whether a short upper lip is 
comparable with increased incisal exposure or not. 
In our population, there is a lack of local literature on 
this subject. This study will help the clinician to 
customize their treatment plan in cases with short 
upper lip to produce adequate incisal show. 

The objective of this study is to compare the 
amount of maxillary incisal exposure between 
patients with normal and short upper lip lengths. 

 
Methods 

 

This cross-sectional study was conducted at 
the Orthodontics Department of Peshawar Dental 

College & Hospital, Pakistan during October 2023 to 
March 2024. After taking informed consent a total of 
235 non-growing patients (age above 20 years) with 
normal and short upper lip length and incisal 
exposure at rest and smile were included. Patients 
(both male and female) of any malocclusion (Angle 
class I, II, III) who visited the Outpatient Department 
of Peshawar Dental College & Hospital were 
included. Patients having gingival hyperplasia or any 
other gum disease like gum recession etc. have 
plastic surgery, missing anterior teeth, history of 
orthodontic treatment, or have supra or infra erupted 
maxillary incisors were excluded.  Demographics like 
age and gender were also noted and clinical 
measurements were performed under standardized 
conditions to assess upper lip length and incisal 
exposure at rest and during smiling using a digital 
vernier caliper. Upper lip length was classified as 
short (<20 mm in males and <18 mm in females), 
normal (20–24 mm in males and 18–22 mm in 
females), or increased (>24 mm in males and >22 
mm in females). Measurements were taken from the 
subnasale to the most inferior part of the upper lip at 
the midline (upper lip station) using a digital vernier 
caliper. 

Subjects were examined for normal and 
short upper lip length and incisal exposure was 
measured at the maximum smile position and data 
was recorded using proforma. Data were then 
entered in Statistical Package for the Social 
Sciences (SPSS) version 26.Mean and SD was 
calculated for numerical variables like incisal 
exposure at rest and incisal exposure at a smile. A 
cross-sectional comparative analysis was done to 
find out the frequency and percentages. The 
comparison of incisal exposure at smile and at rest 
among short, normal and increased lip lengths was 
performed using ANOVA, followed by Post Hoc 
Bonferroni test. 

 

Results 
 

The study included 235 participants, 
comprising of 112 (47.7%) males and 123 (52.3%) 
females, with a mean age of 32.4±SD years and an 
age range of 20-45 years. Demographic analysis 
revealed that the majority of participants presented 
with Angle Class I malocclusion (68%), followed by 
Class II (24%) and Class III (8%). No significant age 
or gender-based differences were observed in the 
distribution of upper lip length categories (short, 
normal, or increased). 

The one-way ANOVA results in Table-1 
show that there are statistically significant 
differences in maxillary incisal exposure at both 
smile and rest among the three upper lip length 
groups (short, normal, and increased). For incisal
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Table 1: Comparison of the incisal exposure at smile and rest among short, normal, and increased lip lengths. 
(n=256) 

 
Variables N Mean SD p-value 

      

Incisal exposure at the 
smile 

Short upper lip length 27 6.81 2.61 
< .001* Normal upper lip length 201 8.1919 1.86787 

Increased upper lip length 28 6.6964 1.65741 
Incisal exposure at rest Short upper lip length 27 .8889 1.25064 

< .001* Normal upper lip length 201 1.9853 2.06606 
Increased upper lip length 28 .6071 1.57149 

      

 
Table 2: Post Hoc comparison of the incisal exposure at smile and rest among short, normal, and increased lip 
lengths. 
 

Dependent Variable Upper lip length Upper lip length Mean Difference (I – J) Std. Error p-value 
      

Incisal exposure at 
the smile 

Short upper lip length 
normal upper lip length -1.37708

*
 .39708 .002* 

increased upper lip length .11839 .52253 1.000 
Increased lip length  normal upper lip length -1.49546

*
 .39078 .000* 

Incisal exposure at 
rest 

Short upper lip length 
normal upper lip length -1.09638

*
 .39949 .019* 

increased upper lip length .28175 .52570 1.000 
Normal lip length increased upper lip length 1.37813

*
 .39315 .002* 

      

*Post Hoc Bonferroni, Level of significance ≤ 0.05* 

 
exposure at smile and at rest the overall difference 
between groups and the linear trend is significant. 

These results confirm that upper lip length 
is a significant factor associated with maxillary 
incisal display, both at smile and at rest. Participants 
with normal upper lip length had the greatest incisal 
exposure, while those with short and increased 
upper lip length had progressively less exposure. 

In Table-2 the Bonferroni post hoc test 
confirms that participants with normal upper lip 
length had significantly greater maxillary incisal 
exposure, both at smile and at rest, compared to 
those with short or increased upper lip length. It also 
shows that there is no significant difference in 
incisal exposure at rest between participants with 
short and increased upper lip length. 

 
Discussion 

 
An important criterion in patients missing 

these teeth is identifying the vertical position of the 
maxillary anterior teeth. Replacing missing teeth in a 
manner that is comparable to dentate patients of the 
same gender, age, race, and facial anatomy is one 
of the primary goals of prosthetics.

13
 

Based on the findings of this study, it was 
determined that the length of the upper lip has a 
major effect on the amount of incisal exposure of 
the maxillary anterior teeth both at rest and while 
smiling. The study further showed that the people 
with a normal width of the upper lip had the most 
exposure of the incisal edge while people with either 
less or more than a normal width of the lip had 
lesser exposure revealed. Specifically, at maximum 

smile, the mean incisal exposure for individuals with 
normal upper lip length was 8.19 mm, significantly 
higher than the 6.81 mm and 6.70 mm observed in 
those with short and increased upper lip lengths, 
respectively. The results also demonstrated that 
notch width at rest in individuals with normal upper 
lip length (6.97 mm) was greater than those with 
short upper lip length (6.86 mm) and increased 
upper lip length (6.54 mm), though no significant 
difference was noted in the incisal exposure of 1.98, 
0.89, 0.61 mm respectively. 

The results of this study are consistent with 
other studies that have emphasized the importance 
of the length of the upper lip to establish dental 
aesthetics. For example, Patel et al.

13
 stated that 

the group of subjects with shortened upper lips had 
relatively more exposure to gingiva but did not have 
more exposure initially at rest position. In the same 
vein, Khan et al.

14 
also noted a decline in tooth 

exposure with increasing upper lip length – in other 
words, the lower incisal exposure in the increased 
lip length group of this study. 

During smiling, the findings also revealed 
that the sample group with normal upper lip length 
still revealed more extents of incisal exposure than 
those with short or longer upper lips. This supports 
the studies made by Miron et al.

15 
who pointed out 

that the most desirable esthetic results are observed 
in situations when maxillary incisors are visible 
during smiling. In particular, it has been reported by 
Miron et al.

15
 that the normal lip line, which is 

equivalent to the normal upper lip length group in 
the present study, gives an average of 10 mm of 
incisal exposure while smiling and this compares 
well with our mean observation of 8.19 mm. 
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The study revealed no statistical difference 
in the level of incisal exposure at rest between the 
short and augmented upper lip groups. This implies 
that while the lip length functionality is visible with 
the formation of the specific facial expression such 
as smiling, it is not as significant when the facial 
muscles are relaxed. This result is slightly different 
from a previous study by Kristek et al.

16
 who 

reported a larger degree of variation at rest 
depending on lip fullness. However, this may be 
attributed to variations in content, population 
samples, or actual measurement instruments that 
were deployed. 

Moreover, the large differences in incisal 
exposure between the observed groups, with the aid 
of the Bonferroni post hoc test, suggest that more 
personalized treatment planning should be done in 
dental practice. In those cases, when the patient’s 
upper lip is short, crown lengthening or orthodontic 
treatment could help in augmenting incisal 
exposure. In contrast, those participants who had a 
larger length of the upper lip had these aspects 
better covered and might need surgical or 
nonsurgical treatment with the purpose of 
minimizing the coverage of the upper lip. Borhes et 
al.

17
 also highlighted the significant role of the upper 

lip in defining the smile and the aesthetics, which is 
in line with the conclusion made by the researchers 
that normal upper lip length gives the optimal 
esthetic exposure of the incisors. Furthermore, 
Mirabella et al.

18
 argued that a customized 

treatment plan is mandatory as patients’ differences 
in lip length and incisal open bite require different 
clinical approaches, supporting the generalisability 
of our findings. 

 

Conclusion 
 

This study demonstrates that upper lip 
length influences maxillary anterior tooth visibility at 
rest and during smiling, with the most esthetically 
acceptable incisal display observed in individuals 
with normal lip retraction. The findings highlight the 
importance of lip contact patterns in dental 
treatment planning due to variability in lip 
morphology and their impact on smile aesthetics. 
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