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ABSTRACT

Background and Objectives: A “‘gummy smile” which creates disharmony in a perfect smile is
indeed a matter of concern and patient-related esthetic considerations should always be given a
higher emphasis in the selection of the surgical techniques. The aim of this clinical study was to
compare the patient perceptions of smile correction with an esthetic crown lengthening either with
the laser or the scalpel.

Methods: Fourteen patients who presented with a “gummy smile” or an excessive gingival display
associated with an altered passive eruption were recruited for the study. They were randomly
assigned to either the laser or the scalpel group. Visual analog scores for pain and patient
perceptions related to the esthetic change and expectations from the treatment were evaluated.
Results: The visual analog scores for pain and discomfort were significantly lower intra operatively
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and after the first da(}/ for the laser group compared to the scalpel. But there was no significant

difference from the 3"

to the 7" day between both groups. There was a significant perception of the

esthetic change after a week in the laser group but comparing the esthetic outcomes achieved by
both groups after four weeks, there was no significant difference. Comparative patient perceptions
related to expectations of treatment between the groups was not significant.

Conclusion: The outcome of this study demonstrated that laser can be used effectively as an
alternative treatment to scalpel in smile correction associated with an altered passive eruption.

Keywords: Gummy smile; excessive gingival display; esthetic crown lengthening,; gingivectomy;

altered passive eruption; diode lasers.

1. INTRODUCTION

Smile is an important component of facial
expression that enhances the esthetics and self-
esteem of an individual.

The current concept of smile correction involves
three components; the teeth, lip framework and
the gingival scaffold. Hence, the current scenario
of correction of a person’s smile not only involves
the work of an esthetic dentist in modifying or
reshaping the color or contour of the teeth, but
also the esthetic perception of a Periodontist in
shaping up of the gingival architecture, which is a
crucial part of the smile correction [1].

The trademark of a pleasant smile as envisioned
by most dentists is full length exposure of the
maxillary teeth with a 1mm visibility of the mid
facial gingiva, which is considered favorable.
However, a gingival display of more than 3-4 mm
is unpleasant, paving way to the term ‘gummy
smile” or “excessive gingival display” [2].

There are multiple reasons which contribute to a
gummy smile; ranging from extra oral causes
such as vertical maxillary excess, short upper lip,
labial muscular hyper mobility and numerous
other intra oral causes such as short clinical
tooth length and altered passive eruption (APE)
[1,3].

Most often, APE is the culprit for a gummy smile
as evident in most young female patients with a
reported 14% as compared to men at 7% [4].
APE has been further sub classified into two
types. An excessive amount of Kkeratinized
gingiva with short crowns is the hallmark
characteristic of type 1 APE where as excessive
gingival display or gummy smile associated with
an overgrowth of the maxillary process with
normal gingival dimensions is the characteristic
of type 2 APE. A further sub classification was
based on the relative distance between the
existing osseous crest and the CEJ [5].

Literature is replete with various treatment
modalities for the management of “gummy smile”
caused by type 1 APE such as gingivoplasty/
gingivectomy with the use of scalpel or
electrocautery [6,7]. But with the advent of new
technology, lasers have become the preferential
mode of treatment by providing painless,
minimally invasive and precise surgical
procedures in esthetic dentistry. Lasers have
thus become an integral part of smile
rehabilitations [8].

Due to paucity of studies comparing lasers
against scalpels for smile correction procedures,
our present study was intended to compare the
patient’s perceptions related to smile correction
by an esthetic crown lengthening and evaluate
the clinical efficacy of lasers against the scalpel
for the treatment of gummy smile. We have
hypothesized that patients in the laser group
might have less morbidity and a better
appreciation of the esthetic change as compared
with the scalpel. The aim of this clinical study
was to compare the patient perceptions of smile
correction with an esthetic crown lengthening
either with the laser or the scalpel.

2. MATERIALS AND METHODS

A total of 16 patients attending a private dental
hospital presenting with a complaint of esthetic
concerns related to their smile were initially
screened and finally 14 patients (8 women, 6
men) aged between 18 to 30 years, falling into
the scope of the study, were elected (Fig. 1).

Patients who met the following criteria were
included in the study:

Absence of any systemic disease,

Good oral hygiene routine,

No attachment loss,

Altered passive eruption of type 1A seen in
at least three maxillary teeth consisting of
the centrals, laterals and the canines with
or without premolars.

Pob-=
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Assessed for eligibility (n=16)

Excluded (n-=2) for not

+ | matching the eligibility criteria

Patients randomized (n=14)

/

Test (Laser) Control (Scalpel)
Allocation
(=T} (2=7)
Lost to follow up (n=0) Follow up Lost to follow up (a=0)
Analyzed (n=T) Analyzed Analyzed (a=T)

Fig. 1. Consort flow chart of the study

Smokers, noncompliant patients, patients that
underwent any periodontal treatment in the area
and those with delayed wound healing
capabilities attributed to their systemic conditions
(diabetes etc) as well as pregnant and lactating
mothers were excluded from the study.

Pre treatment assessment comprised of clinical
evaluation of the selected cases by an UNC-15
periodontal probe to check whether they met the
criteria of altered passive eruption. The protocol
was adapted from Rebeiro et al. [9] the cemento-
enamel junction (CEJ) location was first
investigated employing a probe. Cases with an
overlap of the gingival margin of the enamel
coronal to the CEJ, with presence of sufficient
distance between the osseous crest and the CEJ
assessed by radiographs, were considered as
altered passive eruption by definition.

The study protocol was properly explained to the
patients and a signed informed consent was
taken from all the patients. The patients were
randomly assigned to either the Test (Laser) or
Control (Scalpel) groups by a computer-
generated randomization.

After a thorough oral prophylaxis, the patients
were assessed for their willingness in
maintenance of a proper oral hygiene
before being recalled for the correction of
gummy smile. A proper assessment of the
subject’s smile was done prior to the anesthesia
as any form of anesthesia alters the smile
pattern.

For the laser group, a topical anesthetic agent,
Precaine® B (20% benzocaine) was sufficient. A
diode laser (Sunny™, MSI, Bengaluru) with an
808-nm wavelength was used.

Laser safety guidelines were respected and
safety glasses and protective equipment were
used during the treatment. The treatment
protocol scheduled the use of a 300 ym fiber with
an initiated tip at 0.8 to 1 W in a continuous
mode. A periodontal probe was used to identify
the area to be lased and the laser was used to
delineate the area with reference points related
to the biologic zone and eventually the laser was
used in sweeping motion to recontour the gingiva
(Figs. 2-4).
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establishment of a proper biologic width between
the CEJ and the bone crest was properly
checked in both groups.

Fig. 2. Preoperative photograph showing
gummy smile

Fig. 3. Intraoperative photograph during the
procedure with laser

Fig. 4. Postoperative photograph after
gummy smile correction with laser

In the scalpel group, after sufficient anesthesia
was achieved using 2% lignocaine with 1:80,000
adrenaline, a periodontal probe was used to
delineate a proper biologic width and
demarcation of the excess gingival tissue to be
removed. Crown lengthening with an external
bevel-gingivectomy was planned using the
sulcular and external bevel incisions and the
excess gingival tissue was removed using
Gracey curettes for recontouring the gingival
(Figs. 5-7). The required 3 mm of distance for

Fig. 5. Preoperative photograph showing
gummy smile of case 2

Fig. 6. Intraoperative photograph during the
procedure with scalpel

Fig. 7. Postoperative photograph after
gummy smile correction with scalpel

Post operative instructions were similar for both
groups. Antibiotics were not prescribed but
analgesics were advised at the patient’s
discretion depending upon the pain and
instructions were given to the patient to record
the time and the day when an analgesic was
taken. Chlorhexidine mouthwash (0.12%) was
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prescribed to be used twice a day for 2 weeks to
enhance a proper plaque control for both groups.

The observation period was one month. The
perceptions of the patient’'s pain and discomfort
related to the procedure were evaluated through
a visual analog scale &VAS) intraoperatively and
at the 1%, 3“and the 7" day.

The VAS comprised of 10 cm scale with 0
indicated as “no” pain and 10 indicated as “worst
pain imaginable”. Patients were instructed to
mark their pain levels on this scale. To get the
patients acquainted with the VAS scale, a
preliminary pilot trial was done explaining the
VAS protocol to the patients.

The esthetic satisfaction perceived by the
patients after the treatment was analyzed by a
questionnaire without a statistical analysis
considering the small sample. The patients were
asked to fill a questionnaire comprising of
questions related to the esthetic change after a
week and the expected outcomes related to both
the treatment protocols after one month. The
evaluation of the treatment outcome by a
professional photographer was implemented
through a questionnaire in this study.

2.1 Statistical Analysis

Statistical analysis was performed using
Statistical Package for Social Sciences SPSS
Version 20.0 (SPSS Inc, Chicago lllinois, USA).
The statistical significance of data for patient
perceptions related to pain and discomfort within

the groups was determined by one way analysis
of variance & Post Hoc test and between the
groups was determined by the paired t-test.
Changes were considered significant at the P <
0.05 levels.

3. RESULTS

None of the 14 patients included in the study
complained of any adverse events throughout
the study period. Fig. 1 depicts the consort flow
chart of the study.

Comparison of the mean VAS scores of the
levels of pain for both grouPs, observed intra
operatively, 1%, 3 and the 7" day of the study
are summarized in Table 1 and Graph 1.

Study analysis revealed that there was a
significant difference in VAS scores of pain (P <
0.05), in the laser group displaying significantly
lower VAS scores intraoperatively and on the first
day. No relevant significance was found on the
3 and the 7" days.

Table 2 and Graph 2 summarize the patient’s
perception of the cosmetic change within a
period of 4 weeks between both groups. 5 out of
7 patients in test group reported the result to be
satisfactory after a week. However, during the
same period, only 2 out of 7 patients in the
control group were satisfied with the cosmetic
change. After a four week observation period,
both groups expressed almost similar cosmetic
change perceptions (5 from laser and 4 from
scalpel groups).

(F5]

[

During the
procedure

B Test

® Control

198

Graph 1. Visual analog scale value assessment between test and control groups
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Table 1. Comparison of VAS scores between test and control groups

Group VAS score comparison
Test (laser) Control (scalpel) P value
Vas During the procedure 2.55+0.85 5.06 + 0.51 0.041*
1% day 1.29 £ 0.57 3.1+£0.21 0.048*
3" day 0.25+0.43 1.98 + 0.33 0.064"
7" day 0 0.25+0.23 0.178"

*Statistically significant (P<0.05), #statistically not significant (P>0.05), VAS=Visual Analog Scale

Table 2. Patient evaluation for perception of cosmetic change at end of 1%, 2" and 4" week
after treatment

15 week 2" week 4" week
Control Test Control Test Control Test

Mild 2 1 2 0 1 0
Moderate 3 3 3 3 2 2
Sufficient 2 3 2 4 4 5

6

4

. I

2

1

0

Control Control Control
1st week ?nd wesk 4th weeek
wiMild =Moderate s Sufficient

Graph 2. Perception of cosmetic change at end of 1%, 2™ and 4™ week after treatment

Table 3 summarizes the perception regarding Ccontrol group and with one patient in the test
preferred  expectation of treatment after ~group after the smile correction.

4 weeks. 3 out of 7 patients in the control
group and 5 out of 7 in the test group were
totally satisfied with the expected result.
Two patients were dissatisfied in the
control group which was not observed in the test

Table 3. Patient evaluation for perception
regarding expected outcome from the
treatment after 4™ week

group. Group
Control Test
Table 4 summarizes the perception of the result ~ Unsatisfied 2 0
evaluated by a professional photographer. He  Partially satisfied 2 2
was dissatisfied with smile in two patients in the _Totally satisfied 3 S
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Table 4. Patient evaluation for perception of
the result by a professional photographer

Group
Control Test
Unsatisfied 3 2
Satisfied 4 5

4. DISCUSSION

This study is the first of its kind, comparing the
patient perceptions related to pain and esthetic
outcomes for a smile correction using either the
laser or scalpel. Our results stand by our claim
and fully support our hypothesis that the laser
group would result in better outcomes compared
to the scalpel group in terms of patient
perceptions of pain and discomfort in the initial
period of the treatment. This initial perception is
crucial for the patient's acceptability of the
treatment modality.

Gummy smile associated with an APE type 1A
corresponds to a gingival position placed above
the CEJ sufficient enough over the alveolar bone,
in which osseous recontouring can be avoided
and the procedure can be accomplished
by a gingivectomy / gingivoplasty. Treatment of
excessive gingival display associated with APE
type 1A includes conventional crown lengthening
employing scalpel, electrocautery and lasers
[6-8]. Lasers have been utilized in our study as
they had a proven advantage of being painless,
providing excellent hemostasis and delivering
precise treatment.

Infiltration anesthesia is a major concern for
certain apprehensive patients. Comparing the
anesthesia patterns in our study, almost 90.4%
of the subjects in the laser group underwent
gingival recontouring with topical anesthesia
alone whereas most of the patients (99%) of the
scalpel group had to bear the pain of infiltration
anesthesia. Our results are in accordance with
studies by Panagiotis et al. [10] and Fornaini
et al. [11] as they have used only topical
anesthesia in all their laser soft tissue
procedures without the need of any infiltration
anesthesia.

Comparing the laser group with the scalpel
group, the results of the present study have
revealed that the duration of the procedure and
the simplicity accompanied with the precise
handling of the tissues had better outcomes for
the laser group. There was minimal bleeding as

the laser can seal vessels with a diameter of
0.5 mm enhancing hemostasis in the surgical
area which made the procedure gain high
acceptability and reshaping of the gingiva was
done with proper control as the laser tip can
precisely remove the gingival epithelium
without causing any damage to the underlying
bone [12].

Assessment of pain is cumbersome considering
the physiological and psychological factors
involved. We have used a VAS scale which has
been reported to be sensitive and reliable [13].
When the patient perceptions for pain were
compared between both groups, there was a
reduction in the VAS scores intra operatively and
on the 1°'day in the laser group which might have
been attributed to the fact that laser aids in the
deposition of a protein coagulum which acts as a
biological dressing sealing the sensory nerves
and making the wound sterile with less

inflammation, reduced bacteremia and pain
according to the studies in the literature
[14-16].

The higher VAS scores post operatively in the
scalpel group can be attributed to the
more invasive surgical procedure, accompanied
by an open wound which heals at secondary
intention.

When comparing the perceptions of the subjects
related to the esthetic outcomes, subjects in the
laser group have responded positively to the
esthetic change seen after a week compared
with those of the scalpel group. This might have
been attributed to a better visualization of the
surgical field immediate post operatively as the
lasers coagulate the tissue, leading to a better
visualization, hence increasing the patient’s
acceptance. Both groups reported equal levels
of satisfaction towards the treatment procedure
after 1 month.

This was the first study of its kind incorporating
an evaluation of the treatment outcome by a
professional photographer implemented through
a questionnaire. We were convinced that he
would be apt in visualizing the smile change pre
and post treatment and to compare the
differences in opinion if any. Though there were
no major scoring differences for both groups, the
laser group had a slight advantage over the
scalpel group.

The subjects in both groups were advised to use
the analgesic at their discretion. We compared
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the use of analgesics among both groups
through a small observational study and it was
evident that none of the subjects in the test group
had used an analgesic whereas a total of four
subjects of the control group had used the
analgesics.

One major limitation of our study was the sample
size. Considering the treatment protocol aimed at
the correction of gummy smile associated with
APE type 1A category, it was indeed difficult to
include patients fulfiling the above mentioned
criteria coupled with the follow up in a private
dental office. There were certain other limitations
concerning the correlation of VAS score between
the gender and the sexes and analysis of
esthetic change and outcomes assessed by a
scoring system without statistics considering the
sample size.

5. CONCLUSION

Providing an esthetic blueprint of a smile
correction incorporating team work and satisfying
patient's concerns is indeed a challenge.
Considering the results within the limitations of
our study; lasers have indeed taken that
challenge in part and have shown that they have
some clinical relevance and can provide a
precise, patient-friendly and safe treatment
modality enhancing a superior esthetic outcome
satisfying patient’s esthetic demands in smile
corrections comprising of esthetic crown
lengthening for the treatment of altered passive
eruption.

Further studies with a larger sample size
incorporating a wide array of parameters would
throw light on the esthetic outcomes of such
procedures.
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