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Abstract

Objective: Gummy smile (GS) also referred to an excessive gingival display (EGD). it’s an aesthetic disorder that can be managed by
a variety of procedures include; modified lip reposition surgery (MLRS) and botulinum toxin type-A injection (BTX-A). This study
aimed to evaluate and compare the effect of treatment of GS by surgical technique (MLRS) and non-surgical technique (BTX-A
injection) 1 and 4 months after treatment.

Methods: The study was conducted from November 2018 to November 2019. Forty adult patients aged 18-35 years with a EGD > 4
mm caused by soft tissue disorders were recruited. Patients divided into two groups; Group 1 included 20 patients treated by MLRS
and Group 2 (20 patients) treated by BTX-A injection. The amount of gingival display (GD) was evaluated after 1 and 4 months of the
treatments by Autodesk AutoCAD computer program. ANOVA test used to compare changes in GD before and following treatments.

Results: The study showed a significant reduction in the amount of GD in both groups after 1 and 4 months of the treatment (p value
< 0.05). Non-significant differences between both groups in 1 and 4 months of follow up (p value > 0.05).

Conclusions: Both MLRS and BTX-A injection technique were effective treatment modalities for patients suffering from GS.
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Introduction

Smile is the most identifiable expression in the world,
the foundation of social communication and is one of the
most excellent customs to express our feelings. A nice
smile can perform as a powerful message tool, an
unaesthetic smile can have the same powerful negative
effect so, dentists all over the world are interested in
achieving esthetically attractive smile).

An attractive smile would be ideally a perfect set of teeth
along with good-looking peri-oral and facial esthetics.
The association and relationship between three
components of teeth, lip framework, and the gingival
scaffold determine and control the esthetic appearance
of a smile®. The amount of gingival appearance on
smiling is very significant to smile attractiveness". The
amount of GD is an important characteristic in a
person’s own satisfaction with her/his smile®. Patients
with EGD are often uncomfortable and embarrassed
about it and some of them are affected
psychologically®>

Gingival smile is known by a variety of terms including
"gummy smile, excessive gingival display, high lip line,
short upper lip, and full denture smile". Possibly these
variations in terms are revealing many different causes
of a gummy smile®. More than 50% of patients have
some form of gingival display in a normal smile, in
absolute numbers, a normal gingival appearance
between the inferior border of the upper lip and the
gingival margin of the anterior central incisors during a
normal smile is 1-2 mm®.

In contrast, an excessive gingival display to lip distance
of 4 mm or more is classified as unpleasant and
unattractive by laypeople and dentists”’. EGD may be
due to several etiological factors including; hypermobile
upper lip (HUL), altered passive eruption (APE), short
upper lip (SUL), vertical maxillary excess (VME)®10
and plaque/drug-induced  gingival enlargement
(DIGE)". Options of treatment plan vary completely
according to each cause(s) ranging from simple
gingivectomy procedure, osseous surgery, myectomies
to detach the smile muscle attachment!®!D [ip
repositioning surgery alone or in combination with
rhinoplasty', and orthognathic surgery for correction
of jaw deformities(!?.

Lip repositioning is a surgical technique which is
performed by removing a strip of mucosa from
maxillary buccal vestibule and creating a partial-
thickness flap between mucogingival junction and upper
lip musculature, and suturing the lip mucosa with
mucogingival junction, resulting in a shallow vetibular
restricting of the muscle pull; thereby reducing EGD?.
More recently, Botulinum toxin type-A injection (Botox

injection BT) has been introduced in dental literature(¥.
The use of BT is particularly effective in managing cases
of excessive gingival display due to  excessive
contraction of upper lip muscles, and primarily levator
labii superioris alaecque nasi®!'¥. A study reported that
BTX-A injection exhibits better results than those of
surgery and had given safer and more satisfactory results
than lip reposition'®,

To the best of our knowledge, it's the first study in Iraq
conducted to evaluate the effect of different treatment
modalities; one by surgical technique (Modified lip
reposition surgery) and other by non-surgical technique
(Botulinum toxin type A injection) on excessive
gingival display.

Patients and method

Study Samples

This study performed in the Department of
Periodontology / College of Dentistry / Hawler Medical
University / Erbil city, from November 2018 to
November 2019. This clinical comparative study
conducted on 40 patients with an excessive gingival
appearance with > 4 mm gingival appearance, of both
sexes, they were divided randomly into two groups,
group 1 (MLRS group) included 20 patients were treated
by surgical MLRS and the group 2 (BTX-A injection
group) included 20 patients treated by non-surgical
technique using BTX-A injection, Botox (Allergan).

Medical histories of all patients were recorded at the
time of examination in a special recording form for
making a checklist for inclusion and exclusion criteria
for the study. The inclusion criteria included: gingival
display of at least 4 mm when smiling, lip mobility > 8
mm, age ranged from 18-35 years old, co-operative and
motivated patients with good oral hygiene and non-
smokers, patients have no history of bruxism or
parafunctional habits, patients free from any systemic
diseases, patients complained from a soft tissue
disorders (short upper lips (SUL) and hypermobile
upper lip (HUL) or combination of them were included
in this study and were treated either by MLRS or BTX-
A injection. Exclusion criteria included: patients with
uncontrolled systemic diseases that may interfere with
surgical intervention, patients with poor oral hygiene,
patients with stage 4 plus grade C periodontitis, patients
with asymmetrical smile (gummy smile), patients with
inadequate width of attached gingiva, pregnant or
lactating females, presence of infection or inflammation
at the site of proposed incision or injection,
psychologically unstable patients and patients with
severe skeletal anomalies like severe vertical maxillary
excess (VME > 8mm of gingival display)’'”.
Additional exclusion criteria for botulinum injection
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included®'®: patients with hypersensitivity or allergies
to Botulinum toxin, human albumin or saline solution,
patients with motor neuropathy, neuromuscular
disorders such as myasthenia gravis, multiple sclerosis,
muscular  dystrophy, Lambert-Eston  syndrome,
amyotrophic lateral sclerosis etc. and patients taking
certain medications that can interfere  with
neuromuscular impulse transmission and potentiate the
effect of BOTOX (e.g. aminoglycoside antibiotics,
quinine, penicillamine, and calcium channel blockers.

The study protocol was approved by the institutional
ethical committee of the College of Dentistry/Hawler
Medical University and the written consent form was
signed by all patients before the conduction of the study.

Patient examinations and measurements

For each patient photographical pictures were taken by
(Nikon 1300D digital camera with 105 mm micro lens
Sigma type) through frontal smile view/close up smile
view, this view have been taken when patient seated
comfortably on a chair in relaxed position, looking
straight with Frankfurt Horizontal plane (FH) parallel to
the floor!®. The patient was asked to give a broad smile
with teeth, preferably in occlusion and avoid wide-open
mouth, with focusing on the exposed teeth as it is the
focal point. Then clinical measurements were taken
before treatment and at 1 and 4 months after treatment
by millimeter ruler and Autodesk AutoCAD Civil 3D
2018  computer  program, theses  following
measurements were taken at rest and/or at maximum
smile on clinical. Total lip length was measured from
the base of the nose to the inferior border of the upper
lip vermilion, anterior gingival display was measured
from the most inferior portion of the upper lip vermilion
to the gingival margin of the right maxillary central
incisor!”, posterior gingival display was also measured
from the most inferior portion of the upper lip vermilion
to the gingival margin on the right maxillary first/second
premolars®?, Internal lip length (=vestibular depth) was
measured with a commercially available millimeter
ruler (internal lip length measurement was only
recorded at rest). Lip mobility was measured or
calculated by subtracting the incisal exposure at rest
from the dento-gingival exposure during maximum
smile®@D.

Modified lip reposition surgery procedure

Local anesthesia (xylocaine 2% with epinephrine
1:80,000) was administered at the vestibular mucosa and
lip from the maxillary right to left first molar. The
surgical site was marked with an indelible pencile. Then

a partial-thickness incision was made at the
mucogingival junction from the mesial line angle of the
right central incisor to the mesial line angle of the right
first molar, then a second partial-thickness incision
parallel to the first incision and 10-12 mm apical to the
mucogingival junction was made in the labial mucosa.
Then the incisions were connected at the central incisor
region without involving labial frenum and at the right
first molar region creating a quadrilateral outline. The
epithelium was then dissected within this outline leaving
the underlying connective tissue exposed, the same
procedure was carried out on the left side aw well®? as
shown in Figure 1. Then the parallel incisions were
connected with interrupted stabilization sutures (5/0)
polyglycolic acid sutures (PGA) and the area was
covered by pressure pack. Nonsteroidal anti-
inflammatory drug (diclofenac sodium 50 mg three
times daily for 3 days) and oral antibiotics (amoxicillin
500 mg three times daily for 5 days) were prescribed for
each patient, and patients were instructed to apply ice
pack postoperatively and to minmize lip movement for
a week. Sutures were removed after 2 weeks and patient
was recalled after 1 and 4 months of treatment.

Botulinum toxin type A preparation

Before reconstitution, the rubber seal of the vial should
be wiped with an alcohol swab, a 3mL syringe with a
25-gauge needle was used to inject the desired volume
of normal saline solution into the vial, the vial was
rotated during saline's injection to assist a gentle
reconstitution. BTX-A was diluted according to the
manufacturer's recommendations by adding 2ml of
0.9% normal saline solution without preservations to
100 units of vacuum-dried BTX-A which results in a
concentration of 5 U/ 0.1 mI®.

Botulinum toxin type A injection procedure

The injection sites were determined by muscle
stimulation (smiling) and palpation on contraction to
ensure accurate muscle location before injection®.
Under sterile condition, aspiration was done to avoid
involuntary deposition of the toxin into the facial
arteries, the point of injection (Yonsei point) was
marked on each side located 1cm away from the ala of
the nose and 3cm away from the lip, then 2.5 units were
intramuscularly injected at each Yonsei point using 1
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Figure 1: 20 years old ,with 4.6 mm of GD at full smiling, treated by modified lip reposition surgery and the steps
includes : A, measurement of GD by millimeter ruler. B, measurement of GD by using a computer program
(Autodesk, AutoCAD Civil 3D 2018) GD= 4.6 mm. C, Borders of the surgical area to be excised were demarcated
with the preservation of midline frenum. D, Removal of the outlined mucosa exposing the underlining connective
tissue. E, 1 month after suture removal and healed the surgical area. F, 1 month after surgical procedure GD measured
by millimeter ruler. G, 1 month after surgical procedure GD measured by (Autodesk, AutoCAD ) GD = 0.0 mm. H,
4 months after surgical procedure GD measured by millimeter ruler. I, 4 months after surgical procedure GD

measured by (Autodesk, AutoCAD ) GD = 1.0 mm.

mL insulin as shown in Figure 2. The patient was
instructed to avoid laser/IPL treatments, facials and
facial massage for one to two weeks after injections to
minimize toxins dislodging and traveling to the
surrounding muscles and instructed to not use aspirin,
ibuprofen or naproxen!®. The patient was re-evaluated
after 1 month and 4 months of treatment.

Statistical analysis

The data were statistically analyzed using Statistical
Package for Science Services SPSS (version 24: SPSS
Inc., Chicago, IL, USA). ANOVA test used to compare
changes in GD at base line, 1 month and 4 months,
dependent t-test (Paired —samples t test) used to
compare scores of two different variables for the same
group and independent t-test used to compare scores of
the same vaiable between two groups. P value < 0.05
was regarded as statistically significant.

Results

Fourty patients with the mean age 27.2 + 5.2 years old
and GD > 4 mm were included in the study. For the
MLRS group, the mean age was 26 + 5.2 years and for
the BTX-A group, the mean age was 28.4 + 5.2 years.
In general, in group 1 which was treated by surgery,
patients were complained in the early phase of healing
from “tension feeling” circumorally, predominantly in
the upper lip. Two patients complained from blood
oozing through suture in the initial days of the surgery,
seven patients expressed edema at a moderate rate but
this disappeared within a week, and three patients
reported perioral edema extending to the lower eyelids
accomplished by ecchymosis last for 2 weeks. For the
group 2 which was treated by BTX-A injection, patients
complained of pain at the injection site and itching of
the injected area.
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Figure 2: 28 years old with 4.8 mm of GD at full smiling, treated by non-surgical approach (Botulinum toxin type
A injection) and the steps includes: A, measurement of GD with a millimeter ruler. B, measurements of GD by
using a computer program (Autodesk, AutoCAD Civil 3D 2018) GD= 4.8 mm. C, BTX-A injection points. D,
measurement of GD after 1 month by millimeter ruler GD= 0.0 mm E, measurement of GD after 1 month by using
a computer program (Autodesk, AutoCAD Civil 3D 2018) GD= 0.0 mm.F, measurement GD after 4 months by
millimeter ruler. G, measurement of GD after 4 months by using computer program (Autodesk, AutoCAD Civil

3D 2018).

Gender and types of a gammy smile

All participants of the MLRS group and 95% of the
BTX-A group were female. The types of gummy smiles
were equal in both groups: 55% of both groups had
anterior, 30% mixed and 15% posterior types.
Regarding age, gender and type of GS the differences
between both groups were not statistically significant as
shown in Table 1( p value > 0.05).

Gingival display before and after therapy

For GD in MLRS group the mean value at baseline
(before treatment) was 4.88 = 1.04 mm then decreased
to 0.40 £ 0.55 mm after one month of treatment and
slightly increased to 1.31 = 0.62 mm after four months

of surgery, these changes were statistically significant in
all study time points (base line and 1month ,base line
and 4 months ,1 and 4 months) as shown in table 3 (p
value =0.001). While for the BTX-A injection, the mean
value of GD at baseline (before treatment) was 4.67 +
0.88 mm which significantly decreased to 0.52 + 0.48
mm after one month of injection, then slightly increased
to 1.61 £ 0.77 mm after four months of injection, these
changes were statistically significant in all study time
points (base line and 1month ,base line and 4 months, 1
and 4 months ) as shown in Figure 3 (p value = 0.001).
For comparison between two groups, the results showed
that there was no statistically significant difference
between MLRS and BTX-A groups regarding gingival
display GD at baseline, 1 month and 4 months after
therapy as shown in Table 2 (p value > 0.05)
(independent t-test). ANOVA test was done to compare
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average changes of GD at different times (base line, 1 groups and the changes were statistically significant and
month and 4 months) for MLRS group and BOTX-A p value was 0.001 (Table 3 ).

Table 1: Gender and type of GS for MLRS and BTX-A groups.

Variables Categories Study group Total

MLRS

Gender Female 20 (100%) 19 (95%) 39 (97.5%)
Male 0 (0%) 1 (5%) 1(2.5%)
Type of GS Anterior GS 11 (55%) 11 (55%) 22 (55%)
Posterior GS 3 (15%) 3 (15%) 6 (15%)
Mix GS 6 (30%) 6 (30%) 12 (30%)
Total 20 (100%) 20 (100%) 40 (100%)
6
5 488
4 4. \
3 \
2 161
1 1.31
0 0.4
GD. Baseline  GD. 1 month  GD. 4 months
MLRS BTX-A

Figure 3: Comparison between GD measurments of both

study groups.

Table 2: Comparison between MLRS &BTX-A injection groups in relation to GD measurements.

Study groups N.

Before MLRS 20 4.88 +1.04 0.49
BTX-A 20 4.67+0.88

1 month MLRS 20 0.40 +0.55 0.45
BTX-A 20 0.52+0.48

4 months MLRS 20 1.31 £0.62 0.17
BTX-A 20 1.61+0.77
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Table 3. ANOVA test to compare changes in GD before and following treatments in MLRS

and BTX-A groups.

MLRS Baseline | 20 4.88 1.04 3.7 7.8
1 month 20 .40 .55 .0 1.8 0.001

4 month 20 1.31 .62 .0 2.4

Total 20 2.19 2.09 .0 7.8

Baseline | 20 4.67 .88 3.50 7.10
1 month 20 .52 48 .00 1.50 0.001

4 month | 20 1.61 77 .00 2.80

Total 20 2.27 1.91 .00 7.10

Discussion

The normal gingival appearance between the lower
border of the upper lip and the gingival margin of upper
anterior central incisors during a normal smile is about
1-2 mm®), Kokich et al” reported that > 4 mm of GD
classified as “unattractive” by laypeople and general
dentists, while Allen®”, Graber and Salama®, Simon
and Rosenblatt® diagnosed cases with > 3 mm of GD to
have a GS. Therefore, in our study patients with >4 mm
of GD were diagnosed to have a GS. All participants of
the MLRS and 95% of the BTX-A injection groups
were females, to avoid any differences in the result of
the variability in the muscle volume between genders, in
general males have a large muscle volume than
females@*29,

The reason for selecting treatment of GS by two
different techniques is that some authors revealed that
EGD caused by SUL can be corrected by lip reposition
surgery(®232627.  other authors reported that lip
reposition surgery was an option for correction of EGD
caused by HUL(32728_While other studies reported that
BTX-A has been used as a treatment option for
correction of EGD in cases of SU®”, and HUL®*>3%-32
In our study, lip repositioning surgery technique was
conducted with a modification of leaving the midline
maxillary labial frenum intact to prevent the midline
being shifted, and to avoid the morbidity associated with
the removal of maxillary labial frenum, similar to many
authors®%233437 and accomplished by excision of 10-12
mm of the upper labial mucosa similar to the technique
explained by Litton and Fournier®” and Rosenblatt and
Simon(®29), For GD in group 1, the results showed that
the mean value of GD at baseline was 4.88+1.04 mm
which decreased to 0.40+0.55 mm after one month, then

after four months of surgery, a slight increase in the
mean value of GD 1.31+0.62 mm was noticed but still
with significant differences with baseline. This slight
increase may be due to the beginning of muscle
reattachment to its previous place which may be
explained by hypertonic muscle. Our results are similar
to other studies®%?73537_ Grover et al®” and Gaddale et
al® reported that the reduction in the mean value of GD
at a year follow up, another studies by Sanchez et al®?
and Ribeiro-Junior et al®® showed that the reduction in
the amount of GD and the new lip position were stable
at 6 months after surgery, furthermore, Mantovani et
al® reported a reduction in the amount of GD at 9
months of follow up. In contrast to our result@®*3®,
Litton and Fornier® and Humayun et al®® reported
complete relapse after lip repositioning surgery. Bhola
et al® reported that unilateral or bilateral relapse might
be seen within 6 to 8 weeks after surgery with the
occurrence of asymmetric smile. These variations in the
results may be due to the limited duration of the study,
sample size, and till now there is no study reported more
than one year of follow up and long term stability of lip
repositioning surgery®>,

For patients in group 2 in which GS was corrected by
BTX-A injection in “Yonsei Point” on both right and left
sides of the nostrils®. This point had been proposed and
proved as an effective in several clinical applications by
many authors®?>3), while others proposed additional
intra-muscular point of injection at the labial component
of LLSAN muscle on both sides and patient was injected
with a dose of 1.25 u/0.1ml as a baseline in right and left
sides® or a dose of 2.5U/0.1ml for each point as
reported by Polo in 2008™. In our study, the selected
dose of BTX-A injection on each side was 2.5 U/0.1 ml,
which was proven to be the least dose to give a
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maximum effect and to avoid undesirable effects of
large doses of Botox. The selection of this dose was
similar to Polo® and Hwang et al®. While Sucupria and
Abramovitz in 20124 recommended a dose of 3U at
each Yonsei point, and Jaspers et al®* stated that a dose
of 4U/side was acceptable.

For GD our results showed that the mean value of GD at
baseline was 4.67+0.88 mm and decreased to 0.52+0.48
mm after one month of BTX-A injection, the effect of
BTX-A injection may be due to that BTX-A injection
intramuscularly produces partial chemical denervation
of the muscle resulting in localized reduction of muscle
activity, our results were similar to the many
authors(*3436_ While after 4 months of BTX-A
injection a slight increase in the amount of GD
1.61+0.77 mm had been noticed but still with high
significant differences with baseline. This slight
increase may be due to that the effect of BTX-A
injection dose begins to decrease. These results of
reduction and then addition of the amount of GD were
similar to Polo®?, Jaspers et al®® and others®3!33,
Other studies reported that after 6 months of treatment
of GS by BTX-A injection, complete relapse was
noticed and the effect of BTX-A injection had been
disappeared 303239,

Finally, our results showed no statistically significant
differences between the two treatment modalities after 1
and 4 months of treatment procedures and this may be
due to that both procedures were effective in the
treatment of EGD.

Conclusions

Both MLRS and BTX-A injection were effective
treatment methods for patients with EGD. Preference of
one of them over the other completely depended on the
causative factors of EGD and the patient’s opinion after
being informed about each procedure in detail such as
their possible benefits, adverse effects, risks and the
predictable duration of the result. Further studies with
longer follow up are necessary.
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