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ABSTRACT
Introduction: Amount of gingival display is one of the important aspect of smile esthetics parameter 
which allows the clinician to accurately diagnose and select an appropriate treatment plan for the 
patient. The purpose of this study is to evaluate the amount of teeth and gingival display in posed and 
spontaneous smile by using videography method. 
Methodology: A cross sectional, observational study was conducted among 144 participants. 
Standardized videography of the participants were taken with DSLR. Video clips were taken for tooth 
display at rest, posed smile and spontaneous smile. Digital recordings were transferred to laptop and 
measurements of the dentogingival display were made by importing frames in Adobe photoshop CS6 
extended software. The type of smile line were recorded based on the dentogingival display at posed 
and spontaneous smile. Data were entered and analyzed in excel 2016. Parametric (quantitative) data 
were interpreted as mean ± SD and Non parametric (qualitative) data were interpreted as percentile. To 
compare parametric data student t test was used and for non parametric data chi square test was used.
Result: There was a significant difference between dentogingival display during posed and spontaneous 
smile. In male participants, the mean tooth display at rest was 0.91 mm, mean dentogingival display 
at posed smile was 7.21 mm and at spontaneous smile was 9.02 mm. In female participants, the mean 
tooth display at rest was 1.26 mm, mean dentogingival display at posed smile was 7.39mm and at 
spontaneous smile was 9.48 mm.
Conclusion: Within the limitations of this study, dentogingival display in spontaneous smiles is higher 
than in posed evaluations. Clinical evaluations and restorative thoughts should be planned according 
to the spontaneous smile, as the gingival appearance increases when patients are smiling naturally 
rather than posing. Video recordings provides more comprehensive information for assessment of 
dentogingival display.
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size, shape, color, and position, but also on the 
amount of visible gingivae and the framing of 
the lips.2 The higher the lip is elevated when 
smiling, the more visible the teeth and gingiva 
are, and greater their role in the esthetic value 
of the smile.

The visibility of the gingival tissues depends 
on the position of the smile line and the 
relationship between the upper lip and the size 
and visibility of teeth.3 Gingival displays within 
0 to 2 mm and 2 to 4 mm have been reported to 
be esthetically pleasing, while higher or lower 
smile lines may present esthetic issues. Many 
authors have classified smile into different types, 

INTRODUCTION

A smile is change in one’s facial expression 
by spreading the lips, often to signal 

pleasure.1An esthetically pleasing smile 
depends not only on components such as tooth 
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Ackerman et al. classified smile into two basic 
types: social smile/posed smile and enjoyment 
smile/unposed smile based on reproducibility 
of smile, it’s voluntary and in voluntary nature 
and the contraction of lip elevator muscles.4 
Tjan classified smile into high, average and 
low smile line based on amount of exposure of 
central incisors.5

Most often posed smile is considered by the 
clinician for diagnosis, treatment planning and 
research. This may cause false diagnosis because 
patient’s spontaneous smile differs significantly 
by displaying more teeth and gingiva.3 Many 
studies done on the assessment of smile esthetics 
has used photographic method for evaluation of 
dentogingival display in posed and spontaneous 
smile. Tarantili et al. studied lip movements 
during spontaneous smiling in a sample of 
children using videographic method. Their 
findings about the dynamics of the spontaneous 
smile raised concern about the validity of 
a single photographic capture for esthetic 
assessment.710.5 years With the photographic 
methods, only the posed smile was considered 
reproducible. The simple and reproducible 
registration of a posed smile is an advantage 
with disadvantage that it can be influenced in its 
expression by the individual’s social skills and 
emotional background. Spontaneous smile is an 
authentic emotion compared to posed smiling 
and therefore a logical focus point in smile 
diagnostics, a digital videographic measurement 
method was tested by Van der Geld et al. for 
reliability during both spontaneous and posed 
smiling. Central ideas behind this technique 
were that a spontaneous smile of joy must be 
recorded precisely at the exact moment, and 
recording should be done with minimal patient 
interference. Digital videography facilitates 
patient observation during rest, conversation, 
and smiling, providing information that cannot 
be visualized with a static image.8 Moreover, 
the concept of the smile line and the normal 
or average display obtained from static 
photographs also require revision. 

Till now, very few studies have been done in 
Nepal where association between gingival 
visibility during posed and spontaneous smile 
position have been evaluated using only static 
photographs. Therefore, this study was done 
to determine the amount of teeth and gingival 
visibility by using digital videography method 
during posed and spontaneous smile that would 
be helpful in treatment planning to achieve 
desirable facial esthetics in many fields of 
dentistry.

METHODS

A cross-sectional, observational study was 
conducted at Prosthodontic unit, Department 
of Dental Surgery, NAMS, Bir Hospital, 
Kathmandu after ethical clearance from 
Institutional Review Board (IRB) of NAMS. The 
Duration of study period was one year starting 
from March 2021 to February 2022. Sample size 
was calculated and convenience sampling was 
done. Sample included volunteers aged 18-32 
years. Participant present with the maxillary and 
mandibular teeth till 1st molar having healthy 
periodontium were included in the study. 
Participants having congenital anomalies, lip 
trauma, facial surgery, history of orthodontic 
treatment , periodontal surgery in the region of 
incisors, missing teeth in anterior region and 
fracture or worn incisors were excluded from 
the study. Every participant was informed about 
the purpose of the study. Informed consent was. 
Personal data regarding each participant was 
recorded on the Proforma. The data was kept 
confidential and was used only for research 
purpose maintaining anonymity.

For each participants digital video clips were 
made for spontaneous smile and posed smile. 
The video recordings were made in a setup 
consisting of a chair with a digital video camera 
(Canon 250D with 55 mm lens), a laptop and 
2 spotlights placed at 45 degree angle to the 
participant’s chair. The laptop screen was placed 
at eye level. The digital camera was positioned 
55cm from the tip of the nose on a tripod stand 
and continuously registered the face. The 
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accurate positioning of the tripod between the 
sessions was done by securing it on the marking 
made on floor with the help of adhesives. Two 
composite buttons were placed at an identifiable 
anatomical location in left central incisor and 
intraorally distance were measured with the 
help of Vernier caliper (Fig 1). This was done for 
the calibration purpose for pixel to millimeter 
conversion in the digital files.

For tooth display at rest, videography of the 
participants was taken after swallowing. For 
posed smile, participants were asked to smile 
while taking videography and for spontaneous 
smile, the participants were asked to watch video 
fragments of practical jokes. In this way, tooth 
display at rest, posed smile and spontaneous 
smile were recorded with minimal intrusion of 
the participants. After the video registration, the 
digital recordings were transferred to laptop. 
Then, the dynamics of smile were observed 
frame by frame (Fig 2).

For tooth display at rest, video frames with 
mandible at rest after swallowing were selected, 
for posed smile, video frame of smiling were 
selected and for spontaneous smile, frame with 
maximum visibility of teeth and gingiva were 
selected. The digital images were then imported 
into software (Adobe Photoshop CS6) and 
various measurements were made. 

Measurements were performed in the captured 
digital files by means of an electronic millimeter 
ruler that were calibrated in the photographs 
according composite buttons distance placed 
in left maxillary central incisor previously 
measured intraorally with the help of caliper. 
The display zone were traced in the software 
and all the measurements were made in pixels. 
Pixel measurement were then converted into 
millimeters with help of conversion ratio.

Dental display at rest was measured in  
millimeters from the frame obtained from 
the video taken after asking the participants 
to swallow and calculated from the incisal 
edge to the stomion of the upper lip (Fig 3). 

Dentogingival display in posed and spontaneous 
smiles was expressed by measuring (mm) 
the distance from the incisal edge of the left 
maxillary central incisor to the lower edge of 
the upper lip following a vertical line (Fig 4 and 
Fig 5). Dentogingival display were observed for 
posed and spontaneous smiles for women and 
men.

The type of smile parameters were classified 
according to the study by Liébart et al.23 
(Fig 6 and Fig 7). The type of smile were 
calculated as percentages for male and female at 
spontaneous and posed smiles. The prevalence 
of dentogingival display were considered for all 
the classes where gingiva display was visible 
(classes I, II, and III) and were compared between 
sexes for posed and spontaneous smiles.

Statistical analysis: Datas were entered 
and analyzed in excel 2016. Parametric 
(quantitative) datas were interpreted as mean 
± SD. Non parametric (qualitative) datas were 
interpreted as percentile. To compare parametric 
datas student t test was used. To compare non 
parametric datas chi square test was used.

RESULTS

The mean age of males and females are depicted 
in table 1. The data for mean tooth display 
at rest, dentogingival display at posed smile 
and spontaneous smile for male and female 
participant are depicted in table 2,3. There was 
significant difference in dentogingival display 
at posed and spontaneous smile in both male 
and female participants as depicted in table 4,5. 
In the posed smile type, most frequently seen 
type of smile was class III and least frequently 
seen smile type was class I in both males and 
females (table 6). In spontaneous smile, most 
frequently seen type of smile was class II and 
least frequently seen type was class IV in both 
males and females (table 7). The prevalence of 
dentogingival smile display in males was 84.72% 
in posed smile and 91.67% in spontaneous smile 
and in females was 86.11%in posed smile and 
97.22% in spontaneous smile (Table 8).
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Table 1:	Participants Characteristics
Participants
Characteristics

Males
Mean (years) ± SD

Females
Mean (years) ± SD

P-value

Age 23.81 ± 3.58 24.11 ± 3.55 0.61

Table 2:	Tooth display at rest, dentogingival 
display at posed and spontaneous 
smiles in male participants

Smile Characteristics
Males

Mean (mm) ± SD
Tooth display at rest 0.91 ± 0.25
Dentogingival display at 
posed smile

7.21 ± 1.16

Dentogingival display at 
spontaneous smile

9.02 ± 1.69

Table 3:	Tooth display at rest, dentogingival 
display at posed and spontaneous 
smiles in female participants

Smile Characteristics
Female

Mean (mm) ± SD
Tooth display at rest 1.26 ± 0.29
Dentogingival display at 
posed smile

7.39 ± 0.88

Dentogingival display at 
spontaneous smile

9.48 ± 0.88

Table 4:	Dentogingival display at posed and spontaneous smile

Smile Characteristics
Dentogingival display at posed 

smile (mm) ± SD
Dentogingival display at 

spontaneous smile (mm) ± SD
P-value

Male 7.21 ± 1.16 9.02 ± 1.69 <0.001*
Female 7.39 ± 0.88 9.48 ± 0.89 <0.001*

Table 5:	Tooth display at rest, dentogingival display at posed and spontaneous smiles in male and 
female participants

Smile Characteristics Male Mean (mm) ± SD Female Mean (mm) ± SD P-value
Dentogingival display at 
posed smile

7.21 ± 1.16 7.39 ± 0.88 0.28

Dentogingival display at 
spontaneous smile

9.02 ± 1.69 9.48 ± 0.88 0.04*

Table 6:	Prevalence of type of smile (%) with respect to gender with posed smile

Type of smile Posed P-valueMale (%) Female (%)
Class I 1 (1.39%) 4 (5.55%) 0.18
Class II 16 (22.22%) 20 (27.78%) 0.50
Class III 44 (61.11%) 38 (52.78%) 0.51
Class IV 11 (15.28%) 10 (13.89%) 0.83

Table 7:	Prevalence of type of smile (%) with respect to gender with Spontaneous smile

Type of smile Spontaneous P-valueMale (%) Female (%)
Class I 12 (16.67%) 29 (40.28%) 0.0079*
Class II 34 (47.22%) 36 (50%) 0.81
Class III 20 (27.78%) 5 (6.94%) 0.0027*
Class IV 6 (8.33%) 2 (2.78%) 0.16
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Table 8:	Prevalence of dentogingival smile display with respect to gender with posed and 
spontaneous smiles

Dentogingival smile display Posed (%) Spontaneous (%)
Male 84.72% 91.67%
Female 86.11% 97.22%

Figure 1: Distance between composite buttons measured by Vernier caliper

Figure 2: Representative digital images from video clip. Observe how smile line changes from first to last 
image.
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Figure 3: Measurement of tooth display at rest Figure 4: Measurement of dentogingival display at 
posed smile

Figure 5: Measurement of dentogingival display at spontaneous smile
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Figure 6: Types of Spontaneous smile evaluated in males A, class I: very high smile line. B, class II: high 
smile line. C, class III: average smile line. D, class IV: low smile line
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Figure 7: Types of Spontaneous smile evaluated in females: A, class I: very high smile line. B, class II: high 
smile line. C, class III: average smile line. D, class IV: low smile line
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DISCUSSION

The present study was conducted to evaluate 
the tooth and gingival display at posed and 
spontaneous smile in participant aged between 
18-32 years. This age range was preferred 
because the gingival display changes as the age 
increases.21 There was a significant difference 
in dentogingival display at posed smile 
compared to spontaneous smile. In this study, 
in male participants, the mean dentogingival 
display at posed smile was 7.21 mm and mean 
dentogingival display at spontaneous smile 
was 9.02mm. In female participants, the mean 
dentogingival display at posed smile was 
7.39 mm and mean dentogingival display at 
spontaneous smile was 9.48mm. 

In the present study, the mean tooth display at 
rest was 0.91 mm in male participants and 1.26 
mm in female participants. In the study done 
by Mahn et al3, the mean tooth display at rest 
was 1 mm and 1.26 mm in male and female 
participants respectively. Similar study done by 

Al-Habahbeh et al19, Vig et al24 and Connor et al25 
showed that the tooth display at rest was more in 
female compared to male. These findings were 
in agreement with the present study, although 
some variation may be explained by difference 
in measuring techniques.

In the study done by Mahn et al.3, mean 
dentogingival display in posed smile was 7.8 
mm and 8.8 mm in male and female participants 
respectively and mean dentogingival display in 
spontaneous smile was 10.1 mm and 11 mm 
in male and female participants respectively. 
Similarly in the study done by Van der gald et 
al.8, dentogingival display in spontaneous smile 
was more than in posed smile having mean 
dentogingival display in posed smile 9.7 mm 
and in spontaneous smile 11.2 mm and. Their 
studies were in accordance with this study. All 
of these studies used videographic method to 
record the smile. In the study done by Roe et 
al.26 mean dentogingival exposure at maximum 
smile was 8.9 mm in male subjects and 9 mm in 
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female subjects. In his study, maximum smile 
was mentioned as the smile with maximum 
dentogingival exposure. The dentogingival 
display even at maximum smile was less than 
that of dentogingival display in spontaneous 
smile of this study. This difference was because 
Roe et al used photographic method whereas 
digital videography method was used in this 
study, which provided the opportunity to select 
images that best reflect the specified function 
among numerous frames that are obtained over 
time.

The mean dentogingival display at posed 
and spontaneous smiles were more in female 
participants than in male participants in this 
study. These findings were in accordance with 
study done by Mahn et al.3, Basnet et al.11 
and Roe et al.26 In their study also the mean 
dentogingival display at posed and spontaneous 
smiles were more in female participants than in 
male participants. Although the dentogingival 
display was measured from different anatomical 
location by different authors, the results were 
comparable. Maxillary central incisors are 
the key determinant in the evaluation of smile 
type and esthetics. Therefore, in this study, 
the dentogingival was evaluated by measuring 
the gingival display of the maxillary central 
teeth.27,28 

Different studies have observed the importance 
of type of smile and smile lines.23 Smile line 
types can be classified as follows: a very high 
smile line (Class I), high smile line (Class 
II), average smile line (Class III), and low 
smile line (Class IV). The prevalence of the 
smile line types changed between the posed 
smile and the spontaneous smile. In present 
study, in posed smile type of smile line most 
frequently seen was class III for both genders, 
women (52.78%) and men (61.11%). The least 
frequently seen type was class I for both women 
(5.55%) and men (1.39%) but when evaluated 
in spontaneous smile, a greater part of the teeth 

started to show in the smiling, presenting class 
II smile as the most frequently seen one for 
both genders (women 50%; men 47.22%) and 
the least frequently seen was class IV in both 
genders. In a study performed by Mahn et al.3, 
Class III was the most frequently seen smile 
type in posed smile and class II smile type most 
frequently seen during spontaneous smiling in 
both genders respectively. Another study done 
by Liébart et al.23 reported the Class III smile 
line as the most frequent for both posed and 
spontaneous smile lines. All these studies are 
consistent with the present study. 

The classifications of Tjan et al.5, Liebart et 
al.23, and Jensen et al.29 has given a range of 
dentogingival display and the threshold of display 
that tends to make smile less attractive. The 
evaluation of this threshold should be a matter 
for future investigations. When individuals 
smile spontaneously, this pattern changes, and 
what was previously considered a high smile 
line (Class II) is predominant, corroborating 
the importance of the dynamic assessment. It is 
nearly impossible to capture the highest smile 
line of a patient in a single photographic image, 
which is why video recording is indicated. This 
is consistent with this study and demonstrates 
that a video recording is indicated when the 
spontaneous smile requires evaluation. Also 
this study has shown that evaluation of gingival 
display and planning the esthetic restorations 
should be decided accordingly, because most of 
the participants showed a change in the type of 
smile between posed and spontaneous records. 
Moreover, treatments should be planned 
individually, as female usually present higher 
gingival display than males in both posed and 
spontaneous smiles. 

Smile aesthetics has become paramount from 
patients perspective and therefore the clinicians 
have made it the cornerstone of their treatment 
mechanics. The amount of gingival display is 
an important parameter that directly affects 
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esthetics. Gingival display is the amount of 
gingival visibility during a smile. Usually, 
when the patient is asked to smile broadly 
during the clinical evaluation, the patient poses 
with a lower smile than usual. Clinicians often 
base their diagnosis, treatment planning, and 
research on patient’s posed smiles at a single 
moment. For all those purposes, this static 
analysis can lead to misdiagnosis and non-ideal 
treatment because patients’ spontaneous smiles 
may be significantly different from their posed 
smiles, displaying more teeth and/or gingiva. 
Spontaneous smiling should be the logical 
focus point for the esthetic diagnosis of lip-
tooth relationship during smiling. Duchenne de 
Boulogne observed already in 1862, spontaneous 
and posed smiles exhibit physiognomic 
differences. Further psychophysiological 
research has found more asymmetries in posed 
smiles than in spontaneous smiles and different 
dynamic time patterns. Capturing spontaneous 
smiles using a video camera recording can 
change the display of soft tissues and teeth 
compared to static images produced by a camera. 
Recording a video for dynamic smiles can allow 
a proper analysis of esthetics and function.

Studies in the psychology literature have found 
that people are better able to detect posed 
emotions from motion photography than from 
still photography as shown by Ekman et al. 
Videographic method showed to be a reliable 
method of smile quantification because a 
more standardized smile could be obtained 
minimizing the inherent error of a single snap 
shot. Natural head position is a standardized and 
reproducible orientation of the head in space. 
Establishment of the natural head position is 
important to eliminate measurement errors, 
and the simplest procedure to obtain facial 
photographs in natural head position is to instruct 
the patient to sit upright and look straight ahead 
to a point at eye level on the wall in front of 
them. Many authors have demonstrated various 
ways to standardize natural head positioning. 

Showfety et al developed a fluid level device 
to record head posture prior to exposure of the 
head film. In our study, natural head posture 
was obtained by asking the participants to sit 
straight and look at the lens of camera placed 
at eye level. The subjects felt at ease because 
of the absence of interfering medical devices 
for head standardization as used in some other 
studies.

The results of this study showed that spontaneous 
and posed smiling are different. Spontaneous 
smiling should be taken for proper assessment 
of the smile esthetics. The fast onset and fading 
out of a spontaneous smile makes it impossible 
to capture in the right moment with a static 
photograph. Therefore it is proposed to switch 
from static to dynamic video recording of the 
smile for diagnostic purpose.

The limitations of this study are: 
1.	 The limitations in this study was the poor 

resolution of the digital videography.
2.	 During spontaneous smile, there was some 

movement of the patient which could not 
be controlled as spontaneous smile is an 
involuntary action and it should be captured 
with minimal intrusion of the participants.

CONCLUSION

Within the limitations of this study, the following 
conclusions were drawn:
1.	 Dentogingival display during smiling 

presented significant differences between 
posed and spontaneous smile. There 
was increases dentogingival display in 
spontaneous smile compared to posed smile.

2.	 Mean dentogingival display at posed and 
spontaneous smile were more in female 
participants than in male participants.

3.	 In posed smile, most frequently seen smile 
type was class III in both genders.

4.	 In spontaneous smile, most frequently seen 
smile type was Class II in both genders.
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5.	 The present study demonstrated that 
gingival tissue is typically shown when 
people smile naturally, a fact that should 
lead the clinician to consider it standard and 
not in need of treatment. Clinical evaluations 
and restorative thoughts should be planned 
according to the spontaneous smile, as the 
gingival appearance increases when patients 
are smiling naturally rather than posing.

6.	 Videography provides diagnostic 
information that cannot be obtained with 
still photography alone.
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