
e243

Volume 41, Number 6, 2021

Submitted November 4, 2019; Accepted January 27, 2020.  
©2021 by Quintessence Publishing Co Inc.

This study evaluated long-term clinical and patient satisfaction outcomes following 
a modified lip repositioning technique that utilized periosteal sutures in a twin 
population. Twin sisters diagnosed with maxillary lip hypermobility were randomly 
assigned to either the control group (original LipStaT technique) or test group 
(addition of periosteal sutures). The participants (n = 12; 6 per group) were 
evaluated at intervals for up to 3 years postoperative. Clinical measurements, 
digital images, and patient satisfaction surveys were collected. Descriptive 
statistics were used to assess outcome variables: average lip width at rest (ALW), 
vertical lip translation (VLT), and average gingival display (AGD). Student t test, 
one-way analysis of variance, and Spearman rank correlation tests were used to 
compare mean values of variables at five time points for both groups. The level of 
significance was α = .05. In the control group, mean VLT and AGD values showed 
statistically significant decreases from baseline (14.8 mm and 7.0 mm, respectively) 
to 2 years (5.7 mm and 2.4 mm, respectively), but a slight increase was seen at 3 
years (7.5 mm and 5.0 mm, respectively; P < .0001). In the test group, mean  
VLT and AGD values showed statistically significant decreases from baseline  
(14.8 mm and 6.9 mm, respectively) to 3 years (5.5 mm and 3.5 mm, respectively;  
P < .0001). A higher participant satisfaction score at 3-year follow-up was observed 
in the test group. The modified lip repositioning technique in a population of 
twins resulted in more stable outcomes that lasted up to 3 years postoperatively. 
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An esthetic smile is increasingly be-
coming associated with the idea of 
beauty, motivating people to un-
dergo more corrective and cosmet-
ic procedures.1 Numerous factors 
influencing smile esthetics and at-
tractiveness have been assessed.2–8 
Several authors have determined 
that the amount of gingival display 
in an attractive smile varies from 1 
to 3 mm.9,10 While different variables 
contribute to the perception of an 
attractive smile, excessive gingival 
display (EGD), also known as a gum-
my smile (GS), is one of the main 
concerns associated with an unat-
tractive smile.11 GS can be defined 
as gingival display in excess of 2 to 
4 mm during a full dynamic smile.12 
This can be more pronounced when 
lip hypermobility is present.13 

EGD is associated with several 
etiologies, including a deficiency in 
the maxillary lip length, hypermo-
bile upper lip (HUL), bony maxil-
lary excess (particularly bimaxillary 
protrusion), altered passive erup-
tion, and gingival enlargements.14 
Therefore, the treatment approach 
should be determined according to 
the main etiology, or combination of 
etiologies, observed in each case. 
During a dynamic smile, a normal 
upper lip usually has a 4- to 6-mm 
mobility from rest, and HUL can 
be diagnosed when the mobility is 
beyond this range.15 The diagnosis 
of HUL can be achieved by clinical  
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examination of lip translation from 
the rest position to a maximum 
smile position.14 One of the treat-
ment options is lip repositioning sur-
gery,16–18 also called LipStaT.15 

Lip repositioning surgery in-
volves removing a strip of mucosa 
from the maxillary vestibule through 
a partial-thickness incision, thus in-
troducing the lip to a new, lower 
position during the healing process. 
Several reports have documented 
satisfactory results and good es-
thetic outcomes with this surgical 
technique.15,19,20 However, some re-
ports have observed a valid rate of 
relapse in the 6 months to 1 year fol-
lowing this procedure.21 The pres-
ent study therefore aims to evaluate 
long-term qualitative and quantita-
tive outcomes, related to clinical 
changes and patient satisfaction, of 
a modified lip repositioning tech-
nique that utilizes periosteal sutures 
to stabilize the new lip position in 
the treatment of EGD in a twin pop-
ulation. The hypothesis of the pres-
ent study is that periosteal sutures 
can clinically lead to more stable 
long-term results. 

Materials and Methods

Ethical Approval, Study 
Population, and Design

The study was registered at the In-
stitutional Committee of Research 
Ethics at King Saud University (no. 
E-18-112201) in March 2017 and re-
ceived approval from the Institution-
al Review Board. The study was con-
ducted in accordance with the 1975 
Declaration of Helsinki, as revised 

in 2013. Targeted individuals who 
desired an improvement in their 
gummy smile were possible candi-
dates. Inclusion criteria required the 
participants to be aged ≥ 18 years, 
be seeking treatment at the peri-
odontology clinic situated at the 
King Saud University Dental Hospi-
tal (Riyadh, Saudi Arabia), be identi-
cal twins, and indicate a desire for 
improving their smile. The exclusion 
criteria were as follows: Individuals 
diagnosed with bony maxillary ex-
cess and skeletal deformity or who 
had a history of treatment of facial 
botulinum toxin-A or filler injections; 
and participants who had altered 
passive eruption (APE) or a short 
upper lip. Twelve women (six pairs 
of twins) were randomly assigned to 
either the control or test group, and 
they all provided informed consent.

Examination and Diagnosis

Participants’ medical histories and 
family histories were reviewed. 
Extra- and intraoral examinations 
were performed. Facial and skeletal 
analyses were performed by an or-
thodontist. Baseline periodontal ex-
aminations were conducted to ex-
clude active periodontal disease by 
recording periodontal pocket depth 
(PD), clinical attachment level (CAL), 
Bleeding Index (BI), Plaque Index 
(PI), and keratinized tissue width 
(KTW). All participants had < 20% 
of BI and < 25% of PI.22,23 Presence 
of APE was excluded by measuring 
maxillary anterior teeth dimensions 
and the width-to-height ratio, as 
well as the zenith from the first mo-
lar to the first molar in the adjacent 

quadrant, ensuring that all teeth fell 
within normal dimensions according 
to de Castro et al.24 Full evaluation 
of bone level was performed from 
the first molar to the first molar on 
the contralateral side, ensuring the 
distance from the cementoenamel 
junction of the teeth to the crestal 
bone was 1.5 to 2 mm based on 
new sets of intraoral periapical ra-
diographs. Bone sounding on the 
same area was performed to con-
firm the findings. Maxillary lip length 
was measured at rest to exclude a 
short lip as an etiology. The amount 
of gingival display was measured on 
each tooth from first molar to first 
molar at three locations for each an-
terior tooth (mesiofacial, medifacial, 
and distofacial); the measurement 
was from the gingival margin to the 
base of the lip during a full dynamic 
smile. All measurements were re-
corded to the nearest millimeter 
using a Williams periodontal probe 
(Patterson Dental Supply). The final 
measurement was the mean of the 
measurements at the three points.

Maxillary Lip Length and 
Mobility Assessment

Measurements were assessed using 
a 15-cm marked ruler, having partic-
ipants seated in an upright position. 
Lip length was determined by mea-
suring the distance between the 
subnasal area and the most inferior 
portion of the lip at midline and in 
the resting position. Based on previ-
ous observations, measurements of 
< 20 mm were considered to be a 
short upper lip.25,26 Finally, lip mobil-
ity was assessed by measuring the 
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amount of translation of the lip’s in-
ferior border from the rest position 
at maximum smile. Hypermobile 
lip was diagnosed if the amount of 
translation exceeded 6 mm.15 All 
measurements were taken by the 
same calibrated periodontist (R.A.). 

Intraexaminer Reliability

Before the clinical measurements 
(which were taken 2 weeks apart), 
two readings of all variables were 
taken consecutively in order to cal-
culate Cohen’s kappa score for de-
termining intraexaminer reliability.
The κ value was 0.95, which indicat-
ed a “very good” score.

Lip Repositioning Surgery in 
the Control Group 

All surgeries were performed by the 
same periodontist (R.A.). The surgi-
cal protocol was performed using 
the LipStaT technique, as described 
by Bhola et al.15 Participants were 
instructed to preoperatively rinse 
their mouths with 0.12% chlorhexi-
dine for 1 minute (Figs 1a and 1b). 
Anesthesia was achieved by local in-
filtration (2% lidocaine with 1:50,000 
epinephrine in the buccal vestibule). 
Borders of the surgical incision area 
were marked with a surgical mark-
er. The inferior border was located  
1 mm coronal to the mucogingival 
junction and extended bilaterally to 
the first molar area, based on the 
horizontal extension of dynamic 
smile. Height of the superior incision 
was marked to be 15 mm apical to 
the mucogingival junction within the 

vestibule and, based on a 2:1 ratio 
of vertical extension, twice the mea-
surement of EGD at a full dynamic 
smile. Using a no. 15 scalpel blade, 
superior and inferior incisions were 
made and joined bilaterally by two 
vertical incisions. An outlined strip 
of mucosa was removed by partial-
thickness dissection, leaving the 
underlying connective tissue fascia 
exposed. All frenal attachments and 
minor salivary glands were removed 
when necessary (Figs 1c and 1d). In 
this group, no sutures were used 
in the thick connective tissue area, 
as done for the test group (Figs 1e 
and 1f). Then, continuous interlock-
ing sutures using polypropylene 4/0 
(Ethicon, Johnson & Johnson) were 
initiated on one side of the incision 
and ended at the contralateral side, 
obtaining proper closure of the sur-
gical site. Sutures were used to sta-
bilize the new mucosal margin in its 
new position (Fig 1g).

Surgical Modification 
Performed for Test Group

For the test group, the same surgi-
cal procedure was performed as for 
the control group, except a perios-
teal simple interrupted suture was 
placed before the continuous inter-
locking sutures. This vertical simple 
interrupted suture was introduced 
into areas of thick connective tissue 
(≥ 0.5 mm thick) or frenal attach-
ments, starting 2 mm coronal to the 
base of attachment and then slid-
ing the needle apically, passing the 
connective tissue attachment up to 
6 mm before tying the knot. This 
suture was intended to move and 

stabilize the thick connective tis-
sue attachments in a more coronal 
position. All periosteal suturing was 
carried out using 4-0 Vicryl absorb-
able sutures (Ethicon.). An average 
of three to four sutures were placed 
per surgical site (Figs 1e, 1f, and 2). 

Postsurgery Instructions

Participants were prescribed an- 
algesics (750 mg acetaminophen/ 
400 mg ibuprofen, alternating dos-
ages every 4 hours) for 2 days and 
instructed to rinse the mouth with 
0.12% chlorhexidine twice daily for 
10 days. They were also instructed 
to apply ice packs, consume only 
soft foods during the first week, 
and minimize lip movement when 
smiling or talking during the first 2 
weeks postoperatively.

Follow-up Visit

Postoperative visits occurred weekly 
for the first 4 weeks, then at 1 month, 
6 months, 1 year, 2 years, and 3 
years (Figs 1h to 1m). At the 1-week 
follow-up, sutures were removed 
because primary closure was ob-
served, and patients resumed regu-
lar oral habits. Upon each follow-up 
visit, professional plaque control 
was performed, and oral hygiene 
instructions were revisited. All clini-
cal measurements were obtained 
by a blinded examiner in the same 
manner as baseline measurement-
taking. Digital photos were taken to 
help assess further changes in the 
smile. 
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Satisfaction Survey 

A prevalidated Likert-type scale, 
with scores from 1 to 5 (5 being the 
most positive), was used to measure 
patient satisfaction regarding their 
smile at baseline and at the 6-month, 
1-year, 2-year, and 3-year follow-up 
visits (total of five time points). The 
survey included four questions that 
addressed participants’ satisfaction 
with their smile, the amount of gin-
giva displayed, symptoms, the best 
and worst aspects of the procedure, 
and whether they would undergo 
the procedure again.27 

Data Analysis

Collected data were analyzed using 
SPSS version 21.0 (IBM). Descriptive 

statistics were used to assess the 
outcome variables, comprising aver-
age lip width at rest (ALW), vertical 
lip translation with maximum smile 
(VLT), and average gingival display 
(AGD). Variables were measured at 
baseline and all of the follow-up ap-
pointments in numeric form; thus, 
the descriptive analysis involved 
generating means and SDs. Student 
t test for independent samples was 
used to compare the mean values 
of quantitative outcome variables as 
well as the amount of relapse from 
the 6-month to the 3-year follow-up 
between test and control groups. 
Repeated-measures analysis of vari-
ance was used to compare the mean 
values of quantitative outcome vari-
ables at five time points in each of 
the control and test groups. Spear-
man rank correlation test was used 

to assess the relationship between 
VLT and AGD. Descriptive analy-
sis was used to compare the mean 
scores of the satisfaction assess-
ment between the test and control 
groups at each study period. For 
all analyses performed, the signifi-
cance level was set at α = .05.

Results

Twelve participants were included 
in the present study. Half of the 
participants (n = 6) were in the test 
group, and the other half were in the 
control group. During baseline as-
sessments, mean ALW at rest was  
23.2 mm (SD: 1.4 mm) for the test 
group and was 23.0 mm (1.5 mm) 
for the control group. The difference 
between the average measurements 

Figs 1a to 1g Surgical procedure in the test group. (a and b) Presurgical assessment of 
the average lip width at rest (ALW), vertical lip translation with maximum smile (VLT), and 
average gingival display (ADG). (c and d) Mucosa (15 mm) was bilaterally removed apical 
to the mucogingival junction. (e and f) Four periosteal vertical simple interrupted sutures 
were placed to hold thick connective tissue fibers in a more apical direction. (g) Continuous 
interlocking sutures obtained proper closure of the surgical site. 
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Figs 1h to 1m (h and i) Follow-up at 1 
week postsurgery. (j and k) Follow-up at 6 
months postsurgery. (l and m) Follow-up at 
3 years postsurgery.

h

j

l

i

k

m

Fig 2 Schematic drawings portraying the periosteal suturing utilized. (a) The needle is inserted, starting 2 mm coronal to the base of the 
thick connective tissue attachment or frenal attachment, then the needle is slid apically, passing the attachment. (b) Sliding the needle up 
to 6 mm and tying a knot creates a simple interrupted suture. (c) The suture is intended to move and stabilize the thick connective tissue 
attachments in a more coronal position. 
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in both groups was not statistically 
significant (t [5] = –0.191, P = .852). 
VLT was similar in both groups:  
14.8 mm (2.3 mm). Mean AGD was 
6.9 mm (1.2 mm) in the test group 
and was 7.0 mm (1.2 mm) in the 
control group. This difference be-
tween the two averages was not 
statistically significant (t [5] = –0.081,  
P = .937; Table 1). 

When these measurements 
were compared at the 6-month 
follow-up, VLT and AGD had the 
same mean change in both groups: 
4.8 mm (1.2 mm) and 1.7 mm  

(0.4 mm), respectively. At the 
1-year assessment, VLT was 5.0 mm  
(1.3 mm) in the test group and 5.8 mm 
(0.9 mm) in the control group. The 
difference between both groups 
was not statistically significant  
(t [5] = 1.274 mm, P = .231). A slight 
difference was seen in AGD be-
tween the test group (2.0 mm  
[0.7 mm]) and control group (2.4 mm 
[0.6 mm]) but with no statistical sig-
nificance (P = .292). 

At the 2-year follow-up, VLT was 
4.8 mm (1.3 mm) in the test group 
and 5.7 mm (1.2 mm) in the control 

group. The difference between the 
two mean values was still statistically 
insignificant (t [5] = 1.135 mm, P = 
.283). AGD in both groups remained 
similar to the values observed at the 
1-year assessment. 

When the final, 3-year follow-
up was conducted, mean VLT was  
5.5 mm (1.6 mm) in the test group 
and 7.5 mm (1.6 mm) in the control 
group, showing a marginal statistical 
difference between the two groups  
(t [5] = 2.108, P = .061). Furthermore, 
AGD decrease was 3.5 mm (1.4 mm) 
in the test group and was 5.0 mm  

Table 1 Comparison by Time Point of Mean Outcome Variables Between Groups 

Outcome variable

Group

t PTest Control

Baseline

  ALW 23.2 (1.4) 23.0 (1.5) –0.191 .852

  VLT 14.8 (2.3) 14.8 (2.3) 0.000 1.000

  AGD 6.9 (1.2) 7.0 (1.2) 0.081 .937

6 mo

  ALW 23.2 (1.4) 23.0 (1.5) –0.191 .852

  VLT 4.8 (1.2) 4.8 (1.2) 0.000 1.000

  AGD 1.7 (0.4) 1.7 (0.4) 0.000 1.000

1 y

  ALW 23.2 (1.4) 23.0 (1.5) –0.191 .852

  VLT 5.0 (1.3) 5.8 (0.9) 1.274 .231

  AGD 2.0 (0.7) 2.4 (0.6) 1.112 .292

2 y

  ALW 23.2 (1.4) 23.0 (1.5) –0.191 .852

  VLT 4.8 (1.3) 5.7 (1.2) 1.135 .283

  AGD 2.0 (0.7) 2.4 (0.6) 1.112 .292

3 y

  ALW 23.2 (1.4) 23.0 (1.5) –0.191 .852

  VLT 5.5 (1.6) 7.5 (1.6) 2.108 .061

  AGD 3.5 (1.4) 5.0 (1.8) 1.655 .129

ALW = average lip width at rest; VLT = vertical lip translation with maximum smile; AGD = average gingival display. 
Test and control group data are presented in millimeters as mean (SD).

© 2021 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



e249

Volume 41, Number 6, 2021

(1.8 mm) in the control group. This 
difference was statistically insignifi-
cant and indicated that minimal re-
lapse occured in both groups; how-
ever, in the test group, this relapse 
was minimal compared to baseline 
readings. 

Comparing the mean values of 
the three outcome variables (ALW, 
VLT, and AGD) at five time points over 
the 3-year follow-up period showed 
a statistically significant difference for 
VLT and AGD in both groups, but the 
ALW measurements were the same 
for both groups at all times dur-
ing the study. In the control group, 
the mean VLT and AGD values at 2 
years had decreased from baseline, 
but they showed a slight increase 
at 3 years (F = 42.19, P < .0001; and  
F = 28.05, P < .0001, respective-
ly). In the test group, at the 3-year 
follow-up, the mean VLT and AGD 
values had decreased from baseline  
(F = 45.12, P < .0001; and F = 32.85,  
P < .0001, respectively) (Table 2).

In assessing the correlation 
between VLT and AGD, the results 

indicate that the two outcome vari-
ables had a negative association in 
both test and control groups dur-
ing baseline evaluation (n = 6; r = 
–0.696, P = .125). At the 6-month 
evaluation, this correlation was 
weakly positive in both the test and 
control groups (n = 6; r = 0.125,  
P = .813). One year after surgery, the 
correlation was found to be fairly 
positive in the test group (n = 6; r = 
0.257, P = .623) and weakly positive 
in the control group (n = 6; r = 0.127, 
P = .810); it remained the same at 
the 2-year follow-up in both the 
test (n = 6, r = –0.493, P = .321) and 
control groups (n = 6; r = 0.136, P = 
.797). The 3-year follow-up showed 
a strong, positive correlation be-
tween the two outcome variables 
in both the test (n = 6; r = 0.746,  
P = .088) and control groups (n = 
6; r = 0.702, P = .120). However, all 
associations were statistically insig-
nificant (Table 3). It should be noted 
that the control group had a relapse 
of nearly 3× between 6 months and 
3 years postsurgery vs the 2.2× re-

lapse in the test group, which was 
statistically significant (P < .0001). 

In comparing participant satis-
faction between groups, responses 
to all four questions were similar at 
baseline, with an average score of 1.0 
out of a possible 5.0. At the 6-month 
assessment, an average score of 5.0 
out of 5.0 was recorded for all ques-
tions for both groups. At 1 year, a 
slight variation in the average score 
was observed in responses in both 
groups to three questions. In the 
first question, both groups had an 
average score of 5.0. This score was 
reduced in the control group to 4.8, 
4.8, and 4.7 for the second, third, and 
fourth questions, respectively. At 
the 2-year assessment, the average 
score for the first question was 4.8 
for both groups. For the second and 
third questions, the average score 
for both was 5.0 in the test group 
and 4.7 in the control group. For the 
fourth question, the test group had 
an average score of 5.0 against the 
average of 4.5 in the control group. 
At the 3-year follow-up, the average 

Table 2 Comparison by Group of Mean Outcome Variables Between Groups 

Outcome 
variable

Time

F PBaseline 6 mo 1 y 2 y 3 y

Control

  ALW 23 (1.5) 23 (1.5) 23 (1.5) 23 (1.5) 23 (1.5) 0.00 1.00

  VLT 14.8 (2.3) 4.8 (1.2) 5.8 (0.9) 5.7 (1.2) 7.5 (1.6) 42.19 < .0001*

  AGD 7.0 (1.2) 1.7 (0.4) 2.4 (0.6) 2.4 (0.6) 5.0 (1.8) 28.05 < .0001*

Test

  ALW 23.2 (1.4) 23.2 (1.4) 23.2 (1.4) 23.2 (1.4) 23.2 (1.4) 0.00 1.00

  VLT 14.8 (2.3) 4.8 (1.2) 5.0 (1.3) 4.8 (1.3) 5.5 (1.6) 45.12 < .0001*

  AGD 6.9 (1.2) 1.7 (0.4) 2.0 (0.7) 2.0 (0.7) 3.5 (1.4) 32.85 < .0001*

ALW = average lip width at rest; VLT = vertical lip translation with maximum smile; AGD = average gingival display. 
Data are presented in millimeters as mean (SD).
*Statistically significant.
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score for the first question was 4.7 in 
the test group and 4.5 in the control 
group. The second and third ques-
tions both had an average score of 
4.8 in the test group against 4.3 in 
the control group. Finally, the aver-
age score for the fourth question was 
5.0 in the test group vs 4.2 in the con-
trol group (Table 4 and Figs 3 and 4).

Discussion

Lip repositioning is proposed in the 
literature as management of EGD 
via a simple surgical procedure that 
limits the retraction of elevator smile 
muscles. This procedure is reported 
to be a safe alternative to more in-
vasive procedures (such as orthog-
nathic surgery). It provides a nota-
bly quick and robust outcome, with 
minimal risks or side effects.21 A re-
cent systematic review28 presented 
an overall 3.4-mm improvement in 
EGD with a median follow-up time 
of 6 months. As the technique has 
gained popularity and been utilized 
by several surgeons over time, the 
rate of postoperatively reported re-
lapse has ranged from several milli-
meters to a complete relapse.21,27 

Dayakar et al21 explained that 
some patients expressed esthetic 
satisfaction immediately after lip re-
positioning surgery, and this lasted 
up to 6 months after the procedure. 
Thereafter, the patients began to 
experience a gradual relapse within 
12 months postsurgery. Thus, this 
technique was further modified by 
Miskinyar,29 using a more invasive 
approach that included myotomy 
with partial resection of the levator 
labii superioris muscle, as well as 
nerve repositioning before muscle 
resection. This was thought to elimi-
nate muscle regeneration, thus mak-
ing the results more permanent. 
However, such a modification was 
found to be associated with sev-
eral postoperative complications 
(eg, temporary paresthesia) and can 
be considered aggressive. In addi-
tion, the long-term relapse rate in 
the previous study was not clearly 
stated. Therefore, establishing a 
technique that develops almost no 
relapse remains a challenge. 

The modification in the present 
study involved using deep perioste-
al sutures to stabilize the thick con-
nective tissue attachment in a more 
coronal position before final closure. 

Periosteal suturing is commonly 
used in different periodontal pro-
cedures for securing and stabilizing 
either mobilized host tissue or hard 
and/or soft tissue grafting material, 
depending on the intended intra-
surgical goals.21,30 The hypothesis 
was that utilizing deep periosteal su-
tures to displace and relocate thick 
connective tissue in a more coronal 
position could prevent these fibers 
from returning to their original posi-
tion during the healing period, thus 
reducing the rate of postoperative 
relapse. 

When comparing measure-
ments of intended variables during 
sequential follow-up visits, the out-
comes varied slightly, favoring the 
group with periosteal sutures. How-
ever, no single set of outcome vari-
ables had a statistically significant 
difference. This can be explained 
by the limitation of the small sample 
size, which may lead to a false as-
sumption to be true. However, com-
paring identical twins can provide 
valid information from a strong, con-
trolled design with several cofac-
tors being eliminated. Furthermore, 
the overall differences between 
the baseline parameters and the 
3-year follow-up parameters were 
clinically significant to participants, 
as reported by satisfaction surveys 
and personal communication. Re-
sults favored the group with perios-
teal sutures, leading to more stable 
outcomes, especially at the 3-year 
follow-up. 

This study has some limitations, 
particularly its small sample size 
(which might have been responsible 
for the lack of statistical significance 
in the comparisons of outcome  

Table 3  Correlation Between Vertical Lip Translation with Maximum 
Smile (VLT) vs Average Gingival Display (AGD) 

Variable Time

Test group Control group

r P r P

VLT vs AGD Baseline –0.696 .125 –0.696 .125

6 mo 0.125 .813 0.125 .813

1 y 0.257 .623 0.127 .810

2 y 0.493 .321 0.136 .797

3 y 0.746 .088 0.702 .120
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Table 4 Comparison Between Groups of Mean Satisfaction Assessment Scores at All Time Points

Assessment of 
satisfaction

Baseline 6 mo 1 y 2 y 3 y

Test Control Test Control Test Control Test Control Test Control

How satisfied are 
you with your 
smile?

1.0 1.0 5.0 5.0 5.0 5.0 4.8 4.8 4.7 4.5

How satisfied are 
you with gum 
showing in your 
smile?

1.0 1.0 5.0 5.0 5.0 4.8 5.0 4.7 4.8 4.3

How would you 
rate the amount 
of gum showing 
in your smile?

1.0 1.0 5.0 5.0 5.0 4.8 5.0 4.7 4.8 4.3

Having had the 
overall experi-
ence, would you 
go through lip 
repositioning 
surgery again?

1.0 1.0 5.0 5.0 5.0 4.7 5.0 4.5 5.0 4.2

Prevalidated Likert-type scale. Scores can range from 1 (most negative) to 5 (most positive). 

Fig 3 Case 1. Follow-up photos from 
baseline to 3 years, comparing control (left) 
and test (right) groups. (a) Baseline. (b) Six 
months postsurgery. (c) One year postsur-
gery. (d) Three years postsurgery. 

a

b

c

d
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variables) and the recruitment of 
only women. The small sample size 
and sex limitation were attributable 
to the difficulty in finding a large 
population of identical twins who 
met the inclusion criteria. Notwith-
standing, the results of the trial are 
clinically significant, as they showed 
patient satisfaction in the test 
group. Additionally, all cases in the 
present study had a baseline gingi-
val display > 4 mm; using a criterion 
of 3 mm as an esthetic amount of 
postoperative gingival display, this 
modified lip repositioning tech-
nique with periosteal suturing was 
found to be successful in all cases 
(98% success rate), with the results 
maintained up to 3 years. These 

promising initial results should mo-
tivate the performance of future 
randomized controlled trials with 
larger sample sizes, longer follow- 
up periods, and histologic analyses 
in order to confirm the present find-
ings.

Conclusions

A modification to lip reposition-
ing surgery was proposed, adding 
deep, periosteal, simple interrupted 
sutures to coronally position the 
thick connective tissue fibers to re-
duce reported relapse. The results 
showed a clinically significant differ-
ence in the stability of the outcome 

variables. Within the limitations of 
this study, the findings indicate that 
the effects of this modification can 
persist for up to 3 years after the ini-
tial surgery. 
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