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Abstract
Aim: The aim of this study was to evaluate and compare conventional and modified lip repositioning

surgical techniques used for management of gummy smile involving hyperactive lip elevator muscles.

Methods and Materials.: A prospective study was conducted between April 2016 and May

2017. Twenty two adult patients aged 18-38 years with gummy smile ranging from 4 to 6 mm

because of soft tissue disorders were included in the study. All patients were treated in the oral

and maxillofacial department at Damascus University. The sample was divided into two groups

of 11 patients. The first group was treated by the conventional standard technique, and the sec-

ond group treated by a modified study technique. The amount of gingival display in full smile

was evaluated in both groups following each intervention.

Results: Both groups exhibited a statistically significant reduction in the measurement of gummy

smile at month 1 and 6 postoperatively (P < .05), but there was no significant difference in gingi-

val display at 3 months in either group postoperatively (P > .05). The recent study showed a sig-

nificant difference in gingival display between 3 and 6 months postoperatively in group 1, but

no significant difference in group 2.

Conclusion: This study showed that the modified technique utilized in treating gummy smile has

less relapse after surgery, shows excellent cosmesis and compared to the conventional tech-

nique, greater sustainability.

Clinical significance

The recent increase in demand for an esthetic smile has led to the development a modification

of conventional lip repositioning for correcting gummy smile by myotomy of lip elevator mus-

cles. This modified technique offers less relapse and greater stability post-operatively than the

conventional technique.
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1 | BACKGROUND AND OBJECTIVE

Smiling can be expressed in through facial movements implying happi-

ness, cheer, gratification, and never ending delight. Facial gestures,

irrespective of culture enable individuals to communicate emotions

understood globally without the need for spoken language.1,2 A pleas-

ing aesthetic smile comprises three essential elements: lip position,

teeth, and accompanied architecture of gingiva. When represented
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fully, a smile pertains to a normal gingival display (1-2 mm) between

the gingival margin of the anterior central incisors and the inferior bor-

der of the upper lip; The incisal edges of the maxillary anterior teeth

should be parallel to the lower lip with slight curvature so that they

are lightly touching yet not hidden by the lower lip.

If the incisal edges do not follow the lower lip, a reverse smile line

will appear. Another component of clinical smile analysis is length of

the maxillary central incisor crown which is generally around 10 to

11 mm.3,4 An abnormal distance between gingiva and the lip reaching

4 mm or more is commonly and professionally categorized as unaes-

thetic. The excessive exposure of periodontium, whereas smiling is

considered to be a “gummy smile” and is often associated with gingi-

val show of more than 3 mm; this distance is measured between gingi-

val margins and the upper lip line.5,6 Excess gingival display and

demand for aesthetic dentistry has increased recently so it has

become necessary to find methods to treat this phenomenon affect-

ing approximately, 7% of males and 14% of females.”7

Gummy smile develops because of a number of factors including

vertical excess of the maxilla, delayed tooth eruption, compensatory

eruption of the maxillary teeth,1,8–10 incompetent lips and muscle hyper-

functionality (upper lip elevator muscles).2,11 Genetic factors can also play

a role in inducing the gummy smile.12 It can be corrected using various

techniques including orthognathic surgery, orthodontic intrusion, surgical

crown lengthening, detachment of lip elevator muscles, botulinum toxin,

and lip repositioning.1 Some cases are because of multiple etiologies and

require a multidimensional approach. In general, the underlying etiology

of the gummy smile dictates the primary treatment approach.13,14

2 | LIP REPOSITIONING SURGERY

The procedure of surgical lip repositioning was first addressed in the

plastic surgery literature by Rubinstein and Kostianovsky in 1973 where

gummy smile resulting from hypermobility of the lip was corrected.10

The procedure was performed by removing a band of mucosa including

the frenum of the upper lip from the maxillary buccal vestibule apical to

the mucogingival junction as a partial thickness flap.15 This method has

as been subject to many modifications including preservation of the

maxillary labial frenum.1 It was theorized that preservation of the fre-

num decreased the level of morbidity accompanying the procedure.1 In

1983, Miskinyar, reiterated a novel technique including myotomy and

partial resectioning of one or both levator labii superior muscles bilater-

ally when repositioning the lip.16,17 The method was again endorsed by

Litton and Fournier who theorized correcting gummy smile via reposi-

tioning the lip surgically using elevator muscle detachment where the

upper lip is too short. In 2010, Ishida et al. found that lip length could

be gained by levator labii superior myotomy, subperiosteal dis-

section and frenectomy.18 Ellenbogen modified the technique by insert-

ing a spacer of nasal cartilage or a prosthesis between the stumps of

muscle preventing reunion of levator musculature.19 In another study

by, Rees and Latrenta, a camouflage procedure was described where

access was obtained through the columella, followed by subperiosteal

dissection of the upper lip elevators.18

The surgical literature however has not formally evaluated these

traditional and modified techniques of “lip repositioning.” The aim of

the current study is therefore to investigate and compare the stability

of conventional lip repositioning (comprising partial thickness flap

excluding myotomy elevator muscles) with modified lip repositioning

technique (comprising full thickness flap) with myotomy of elevator

muscles for gummy smiles ranging between 4 and 6 mm related to

hyperactive lip elevators or a short upper lip.

3 | MATERIALS AND METHODS

Following informed consent and ethical approval, a prospective study

was undertaken. The study sample comprised 22 adult patients. A

confidence level of 95% (α = 0.05) and sampling power of 80%

(1-β = 0.8). G*Power software 3.1.2 version was used to determine

the appropriate sample size using mean and SD values of maximum

gingival display variation ratio (%) in a pilot study sample. All patients

presented to the department of the oral and maxillofacial surgery

department at the faculty of dental medicine, Damascus University,

between April 2016 and May 2017.

3.1 | Inclusion criteria

1. Adult patients aged between 18 and 38 years.

2. Gummy smile of 4 to 6 mm related to a short upper lip or hyper-

active lip elevator muscles.

3. Good periodontal health based on the examination of gingival

inflammation index, bleeding index, and probing the depth of gin-

gival pockets.

4. Healthy patients or people with well controlled systemic disease.

5. Gummy smile ranging between 4 and 6 mm, because of short

upper lip and hyperactive lip elevator muscles (lip mobil-

ity >8 mm).

3.2 | Exclusion criteria

1. Smokers.

2. Pregnant or lactating women.

3. < 3 mm attached gingivae, that might create difficulties in flap

design, stabilization and suturing.

4. Vertical maxillary excess of more than 6 mm

5. Poorly controlled Systemic diseases which precludes local

anaesthesia.

The sample of 22 patients was randomly assigned to one of two

groups.

Group 1 (conventional standard technique group): Eleven patients

with gummy smile treated via partial thickness flap without myotomy

of the lip elevator muscles.

Group 2 (modified study technique group): Elevenpatients treated

via full thickness flap with myotomy lip elevator muscles.

3.3 | Pre-operative techniques

Prior to surgery, photographic images were obtained with patients

fully smiling (Figure 1A,B). Patients were asked to repeat the same

smile several times and the number of visible upper teeth in full smile
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was recorded. Gingival display was calculated gingival William's probe,

placed parallel to the longitudinal axis of the teeth between left and

right second upper premolars Measurements of gummy smile were

undertaken to the nearest millimeter from the inferior border of the

upper lip vermillion to the gingival margin of the anterior maxillary

teeth7,20 (Figure 1C,D). To reduce single observer measurement bias,

clinical measurements were recorded by two trained examiners

including the researcher and assistant surgeon, who accompanied the

researcher throughout the research period. As suggested by Silva

et al.,20 an hour before surgery all patients received 750 mg acetamin-

ophen to manage postoperative pain. Extra-oral and intra-oral antisep-

sis was achieved with 2.0% chlorhexidine solution and 0.12%

chlorhexidine rinse for 1 minute pre-operatively. Anesthesia was

achieved by local infiltration (2% lidocaine with 1:100.000 epineph-

rine) in the vestibular mucosa and lip between left and right first upper

molars.

3.4 | Operative procedure

3.5 | Conventional lip repositioning technique
(standard technique)

(1) A sterile surgical marking pen was used to mark incision outlines

on the dried mucosa of each patient (Figure 2A,B). (2) A partial thick-

ness horizontal incision was made 1 mm coronally to the mucogingival

junction (MGJ) from the mesial line angle of the right maxillary first

molar to the mesial line angle of the left maxillary first molar. A V

shape was inserted in the upper lip frenum area to facilitate accurate

positioning of labial midline during closure. (3) A second horizontal

incision was made in the labial mucosa approximately 10 to 12 mm

apical to the first incision. (4) The two incisions were connected at the

mesial line angles of the right maxillary first molar and the left

maxillary first molar to create an elliptical outline. (5) The strip of out-

lined mucosa was removed by a superficial split thickness dis-

section (Figure 2C,D), leaving the underlying connective tissue

exposed (Figure 2E). Bleeding was controlled by additional local anes-

thesia infiltration and the use of electrocoagulation. Care was taken to

avoid damaging the minor salivary glands in the submucosa. (6) The

incision lines were approximated with interrupted stabilization sutures

(silk 4/0) at the midline and other locations along the borders of the

incision to ensure accurate alignment. Interrupted sutures were used

to approximate flap ends (Figure 2F).

3.6 | Modified lip repositioning technique (modified
study technique)

(1) The incision outlines were marked with a sterile surgical marking

pen on the dried mucosa (Figure 3A,B). (2) A full thickness horizontal

incision was made 1 mm coronally to the mucogingival junction (MGJ)

from the mesial line angle of the right maxillary first molar to the

mesial line angle of the left maxillary first molar, again with a V shaped

in the upper lip frenum area. (3) A second horizontal incision was

made in the labial mucosa approximately 10 to 12 mm apically to the

first incision. (4) The two parallel horizontal incisions were connected

at the mesial line angles of the right maxillary first molar and the left

maxillary first molar to create an elliptical outline. (5) The strip of out-

lined mucosa was removed by a full thickness dissection. The perioral

musculature was dissected from bone (Figure 3C-E). The amount of

tissue excised was approximately 2x the amount of gingival display.

(maximum 10-12 mm of tissue). In this study, all cases of gingival dis-

play were between 4 and 6 mm, so the width of the tissue strip

removed was between 8 and 10 mm. (6) The two incision lines were

approximated by suturing of muscle layers with (Vicryl 4/0). Mucosa

was sutured with interrupted stabilization sutures (silk 3/0) at the mid-

line and other locations along the borders of the incision. Interrupted

FIGURE 1 A and B, Pre-operative smile. C and D, Measurement of gingival display from the inferior border of the upper lip to the free gingival

margin of the anterior maxillary teeth during full smile, (A,C in conventional lip repositioning technique, B,D in modified lip repositioning
technique)
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sutures were used to approximate both flap ends and stabilize the

new mucosal margin to the gingiva (Figure 3F,G).

3.7 | Postoperative prescription

1. Nonsteroidal anti-inflammatory drugs (Ibuprofen 600 mg was

administered four times daily for 2 days)

2. Oral antibiotics (Amoxicillin 500 mg was administered three times

daily for 1 week)

3. 0.12% chlorhexidine rinse (rinsing with 0.5 oz BID for 30 seconds

for 1 week)

3.8 | Postoperative instructions

1. Patients were instructed to apply ice packs over the upper lip for

several hours.

2. Eat soft foods during the first week, avoiding any other mechani-

cal trauma to the treated sites.

3. Minimize lip movement when smiling or talking during the first

2 weeks postoperatively.

4. No brushing around the surgical site for 14 days.

5. Manage post operative pain with prescribed analgesics

6. Suture removal at 2 weeks.

The intraoral scar was not visible on smiling (Figure 4). Postopera-

tive healing was achieved in all patients with a minimum of ecchymo-

sis and discomfort. Some patients however temporarily reported

“tension” on the upper lip.

3.9 | Follow-up

Using clinical photographs of active smiling, gingival display was mea-

sured at intervals of 1, 3, and 6 months following surgery (Figure 5). If

part of the clinical crown was covered by the lip (after operational

intervention), gingival display level was set at zero point. All measure-

ments were recorded to the nearest millimeter over the midbuccal

region of the anterior maxillary teeth. All clinical measurements during

follow-up periods were performed by the same two examiners (the

researcher and assistant surgeon). If there were differences between

the measurements of two examiners, the mean of the two values

was used.

FIGURE 2 A, Conventional lip repositioning technique: Preoperative area. B, Incision outline is made with a sterile surgical marking pen. C, The

epithelial layer is removed. D, The strip of the epithelium which was removed. E, A partial-thickness flap exposes the underlying connective
tissue. F, Interrupted sutures
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FIGURE 3 Modified lip repositioning technique: A, Preoperative area, B, incision outline is made with a sterile surgical marking pen, C, the

epithelial and muscles layers are removed, D, the strip of the epithelium and muscles layer are removed, E, a full-thickness flap exposes the flap
underlying connective tissue, F, interrupted mucosal sutures proceeded by muscles layer sutures

FIGURE 4 A, Suture were removed 2 weeks later, B, healing site after 6 months in conventional technique, C, suture were removed 2 weeks

later, D, healing site after 6 months in modified technique
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3.10 | Statistical analysis

Gingival display was measured before treatment and after 1,3, and

6 months of treatment for each subject in the sample.

Comparisons of treatment modality on maximum lip length

achieved were measured using paired t-tests using a significance value

of P<.05 SPSS version 13), A repeated measures ANCOVA model was

applied to identify significant differences in gingival display between

the modified and conventional technique presurgery and postsurgery.

4 | RESULTS

Twenty two patients, 19 females and 3 males, aged between 18 and

38 years, with gummy smile of 4 to 6 mm caused by soft tissue disor-

ders were included in the study and followed up within 1,3,6 months

postoperatively. On the whole, patients were satisfied with the proce-

dures, but, in both groups, complained in the early healing phase of a

“tension feeling” circumorally, predominantly the upper lip. Three

patients expressed concern at blood oozing through suture in the ini-

tial days of the surgery. Most patients in both groups expressed

edema at a moderate rate, but this disappeared after 7 days., Four

patients who underwent the modified-technique reported perioral

edema extending to the lower eyelids accompanied by ecchymosis

lasting for 2weeks. Mild-to-moderate pain was controlled with simple

analgesics such as paracetamol. Flap dehiscence was monitored in

two patients in the modified lip repositioning surgery. Those patients

did not adhere to the postoperative instruction, where they were

asked to minimize upper lip movement when smiling or talking during

the first 2 weeks postoperatively. They were managed using disinfec-

tant solution until secondary intention healing occurred. Numbness

was recorded in only three patients in the modified technique, but it

gradually disappeared in the first 3 weeks after surgery. The mean

rates of gingival display at baseline were 5.82 mm in group 1 and

6.36 mm in group 2. There was no significant difference between the

two groups in gingival display at baseline (Tables 1 and 2). This chan-

ged significantly (P < .05) at 1,3, and 6 months postoperatively. At 1,3

and 6 months, gingival display was 2.18, 2.55, and 3.27 mm in group

1, respectively, and 0.91, 2.27, and 2.45 mm in group 2, respectively

(Table 2). There was a significant difference in gingival display

between 1 and 6 months and between groups 1 and 2, respectively.

However, there was no significant difference in gingival display at

3 months in groups 1 and 2 postoperatively (Table 3). At 1,3 and

6 months postoperatively, the reduction in gingival show was 3.64,

3.27, and 2.55 mm in group 1 and 5.45, 4.09, and 3.91 mm in group

2, respectively (Tables 3 and 4). The overall reduction of gingival

FIGURE 5 A1, Smile after 1 month follow-up, B1, smile after 3 months follow-up, C1, smile after 6 months follow-up prospectively in

conventional technique. A2, Smile after 1 month follow-up, B2, smile after 3 months follow-up, C2, smile after 6 months follow-up
(c2) prospectively in modified technique
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display at 1 and 6 months postoperatively in group 2 was greater

compared to that in group 1. The recent study showed that there was

a significant difference in gingival display between 3 and 6 months

postoperatively in group 1, whereas there was no significant differ-

ence in group 2 (Table 4).

5 | DISCUSSION

This study describes an innovative surgical procedure to correct

excessive gingival display creating an attractive smile which will hope-

fully improve quality of life for “gummy smile patients”.

Investigations have shown that the amount of gingival display in

an attractive smile varies from 1 mm to 3 mm(.20 All patients treated

in this study had gingival display at baseline ranging between

4 and 6 mm.

Etiologies of gummy smile can be of skeletal, dentoalveolar, soft-

tissue related, genetic or perhaps a combination of all these factors.

The specific etiologies of gummy smile require different treatment s

which may include botulinum toxin injections, orthodontic treatment,

crown lengthening, and so forth. The scientific literature contains

many case reports of different treatment modalities for correcting

gummy smile according to their etiology.21–23 There is, however, a

lack of robust comparative studies comparing modified and conven-

tional lip repositioning techniques. The main goal of this study was to

assess and compare the outcomes of modified and conventional tech-

niques of lip repositioning surgery in the treatment of gummy smile

caused only by soft tissues disorders (short upper lip—hyperactive lip

elevator muscles) and to evaluate a method of reducing postoperative

relapse. The results of this study show that there were significant dif-

ferences of reduction in gingival display at 1.6 months postoperatively

between the modified and conventional techniques of lip reposition-

ing surgery. Successful outcomes at 1.6 months in the modified tech-

nique were 85.4% and 61.5%, respectively, whereas in the

conventional technique, they were 61.9% and 42.03%, respectively.

The reduction in gingival display using the modified technique was

TABLE 1 Repeated measures ANCOVA model results

Dependent variable = maximum length of gingival display (in mm)

Source F P-value Significant effect

Pre-treatment maximum length of gingival display 0.254 .620 No

Treatment technique 4.031 .059 No

TABLE 2 Maximum length of gingival display (in mm) descriptive statistics according to treatment technique and studied period

Studied variable = maximum length of gingival display (in mm)

Studied period Treatment technique Number Mean Std. deviation Std. error Minimum Maximum

Before treatment Modified technique 11 6.36 1.12 0.34 5 8

Conventional technique 11 5.82 0.87 0.26 5 7

After 1 month Modified technique 11 0.91 1.22 0.37 0 4

Conventional technique 11 2.18 0.75 0.23 1 4

After 3 months Modified technique 11 2.27 1.27 0.38 0 4

Conventional technique 11 2.55 0.93 0.28 2 5

After 6 months Modified technique 11 2.45 1.13 0.34 0 4

Conventional technique 11 3.27 0.79 0.24 2 5

Variation ratio values after 1 month Modified technique 11 −85.40 18.86 5.69 −100 −42.9

Conventional technique 11 −61.90 13.97 4.21 −80.0 −33.3

Variation ratio values after 3 months Modified technique 11 −64.02 20.49 6.18 −100 −40.0

Conventional technique 11 −55.45 16.76 5.05 −71.4 −16.7

Variation ratio values after 6 months Modified technique 11 −61.58 17.87 5.39 −100 −40.0

Conventional technique 11 −42.03 17.53 5.29 −71.4 −16.7

TABLE 3 Independent samples T-test results between modified and conventional technique groups according to studied period

Studied variable = maximum length of gingival display (in mm)

Studied period Mean difference t-test P-value Significant differences

Before treatment 0.55 1.273 .217 No

After 1 month −1.27 −2.945 .008 Yes

After 3 months −0.27 −0.573 .573 No

After 6 months −0.82 −1.973 .062 No

Variation ratio values after 1 month −23.50 −3.320 .003 Yes

Variation ratio values after 3 months −8.56 −1.072 .296 No

Variation ratio values after 6 months −19.55 −2.589 .018 Yes
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greater compared to that in conventional technique at 1.6 months

postoperatively. The results of modified lip repositioning surgery were

stable for up to 6 months postoperatively with only minor relapse in

some cases. This may be because of muscle memory trying to restore

its pre-operative activity. These results are consistent with other stud-

ies concerning modified lip repositioning surgery.7,24,25.

We encountered only two cases with complete relapse in the

conventional lip repositioning group, which appeared to be because of

excessive tension of lip elevator muscles. However, studies for longer

follow-up periods postoperatively are necessary to establish the long-

term stability of both modified and conventional techniques of lip

repositioning surgery.

Lip repositioning was first reported in the medical literature in

1973 by Robinstein and Kostianovsky and did not include detachment

of lip elevator muscles. This method has undergone several modifica-

tions by myotomy the attachment of lip elevator muscles from

bone7,25 and use of an alloplastic or autogenous separator placed

between the lip elevator muscles and nasal spine.19 Lip repositioning

has also been performed in combination with rihnoplasty. The main

goal of those modifications is to prevent relapse—the main complica-

tion of lip repositioning surgery. Conventional lip repositioning sur-

gery is a safe technique with minimal side effects. A complication

reported in the medical literature not seen in this study was formation

of a mucocele because of severing of minor salivary glands in the

upper lip. Other reported complications include a feeling of discom-

fort, numbness, and difficulty in some movements of upper lip.. The

modified lip repositioning technique, provides stable results, but it is

more aggressive and the irreversible morbidity experienced by a

minority of patients postoperatively (eg, paresthesia) may be of con-

cern to some.20,22,23

Patients with inadequate attached gingiva in the anterior maxil-

lary teeth are a contraindication for lip repositioning surgery due to

difficulties in the flap design, mobilization, stabilization, and suturing,

which may increase the chance of subsequent relapse.7,23 Lip reposi-

tioning is not indicated in patients with severe vertical maxillary

excess. These patients should be treated with orthognathic surgery.16

In conclusion, this study revealed that the modified technique

contributed to the reduction in the relapse after surgery and offered

better surgical results and more stability during follow-up periods

compared to the conventional technique. Additional randomized con-

trolled studies with longer follow-up periods are required to further

evaluate the modified technique.

DISCLOSURE STATEMENT

We hereby certify that all the authors of the above manuscript have:

1. Conceived, planned, and performed the work leading to the

report, or interpreted the evidence presented, or both.

2. Written the report and reviewed successive versions and

shared in their revisions.

3. Approved the final version.

The author does not have any financial interest in any of the com-

panies whose products are included in this article.

CONFLICT OF INTEREST

The authors declare that they have no conflict of interests with the

contents of this article.

ORCID

Omar Hamadah https://orcid.org/0000-0002-2308-0547

REFERENCES

1. Iqbal C, Nandakumar K, Padmakumar T. Laser assisted treatment of
excessive gingival display along with modified lip re-positioning. J Den-
tal Med Sci. 2015;14(7):28-33.

2. Miron H, Calderon S, Allon D. Upper lip changes and gingival exposure
on smiling: vertical dimension analysis. Am J Orthod Dentofacial
Orthop. 2012;141(1):87-93.

3. Davis NC. Smile design. Dent Clin N Am. 2007;51(2):299-318.
4. Peck S, Peck L, Kataja M. The gingival smile line. Angle Orthod. 1992;

62(2):91-100.
5. Levine RA, McGuire M. The diagnosis and treatment of the gummy

smile. Compend Contin Educ Dent. 1997;18(8):757–62, 64; quiz 66.
6. Robbins JW. Differential diagnosis and treatment or excess gingival

display. Pract Periodontics Aesthet Dent. 1999;11(2):265-272.
7. Abdullah W, Khalil H, Alhindi M, Marzook H. Modifying gummy smile:

a minimally invasive approach. J Contemp Dent Pract. 2014;15(6):
821-826.

TABLE 4 Paired samples T-test results between the four studied periods according to treatment technique

Studied variable = maximum length of gingival display (in mm)

Treatment technique Compared periods Mean difference t-test P-value Significant differences

Modified technique After 1 month—before treatment −5.45 −11.066 .000 Yes

After 3 months—before treatment −4.09 −8.964 .000 Yes

After 6 months—before treatment −3.91 −10.618 .000 Yes

After 3 months—after 1 month 1.36 4.404 .001 Yes

After 6 months—after 1 month 1.55 4.949 .001 Yes

After 6 months—after 3 months 0.18 1.491 .167 No

Conventional technique After 1 month—before treatment −3.64 −10.768 .000 Yes

After 3 months—before treatment −3.27 −8.533 .000 Yes

After 6 months—before treatment −2.55 −6.169 .000 Yes

After 3 months—after 1 month 0.36 2.390 .038 Yes

After 6 months—after 1 month 1.09 4.353 .001 Yes

After 6 months—after 3 months 0.73 3.730 .004 Yes

530 ALAMMAR ET AL.

https://orcid.org/0000-0002-2308-0547
https://orcid.org/0000-0002-2308-0547


8. Martins AT, Sakakura CE, Correcirc BE. Pontes AEF. A modified tech-
nique that decreases the height of the upper lip in the treatment of
gummy smile patients: a case series study. J. Dent. Oral Hyg. 2012;
4(3):21-28.

9. Panduri�c DG, Blaškovi�c M, Brozovi�c J, Suši�c M. Surgical treatment of
excessive gingival display using lip repositioning technique and laser
gingivectomy as an alternative to orthognathic surgery. J Oral Maxillo-
fac Surg. 2014;72(2):404.e1-404.e11.

10. Balasubramaniam AS, Reddy SR, Thomas LJ, Ramakrishnan T,
Ambalavanan N. Surgical lip repositioning in two patients undergoing
orthodontic treatment, with degree I vertical maxillary excess and
short hypermobile upper lip. Clin Adv Periodontics. 2014;4(1):19-24.

11. Hwang W-S, Hur M-S, Hu K-S, et al. Surface anatomy of the lip eleva-
tor muscles for the treatment of gummy smile using botulinum toxin.
Angle Orthod. 2009;79(1):70-77.

12. Livada R, Shiloah J. Gummy smile: could it be genetic? Hereditary gin-
gival fibromatosis. J Tennessee Dental Association. 2012;92(1):23.

13. Garber DA, Salama MA. The aesthetic smile: diagnosis and treatment.
Periodontology. 1996;11(1):18-28.

14. Monaco A, Streni O, Chiara Marci M, Marzo G, Gatto R, Giannoni M.
Gummy smile: clinical parameters useful for diagnosis and therapeuti-
cal approach. J Clin Pediatr Dentistry. 2005;29(1):19-25.

15. Roy BM. Lip Repositioning: Patient Outcome Assessments [master
thesis]. Columbus, OH: The Ohio State University; 2016:1-28.

16. Humayun N, Kolhatkar S, Souiyas J, Bhola M. Mucosal coronally posi-
tioned flap for the management of excessive gingival display in the
presence of hypermobility of the upper lip and vertical maxillary
excess: a case report. J Periodontol. 2010;81(12):1858-1863.

17. Polo M. Re:‘treatment of gummy smile: nasal septum dysplasia as etio-
logic factor and therapeutic target’. J Plast Reconstr Aesthet Surg.
2015;68(10):1344-1345.

18. Ishida LH, Ishida LC, Ishida J, Grynglas J, Alonso N, Ferreira MC. Myot-
omy of the levator labii superioris muscle and lip repositioning: a

combined approach for the correction of gummy smile. Plast Reconstr
Surg. 2010;126(3):1014-1019.

19. Ellenbogen R, Swara N. The improvement of the gummy smile using
the implant spacer technique. Ann Plast Surg. 1984;12(1):16-24.

20. Silva CO, Ribeiro-Júnior NV, Campos TV, Rodrigues JG, Tatakis DN.
Excessive gingival display: treatment by a modified lip repositioning
technique. J Clin Periodontol. 2013;40(3):260-265.

21. Gupta KK, Srivastava A, Singhal R, Srivastava S. An innovative cos-
metic technique called lip repositioning. J Indian Soc Periodontol. 2010;
14(4):266-269.

22. Rosenblatt A, Simon Z. Lip repositioning for reduction of excessive
gingival display: a clinical report. Int J Periodontics Restorative Dent.
2006;26(5):434-437.

23. Simon Z, Rosenblatt A, Dorfman W. Eliminating a gummy smile with
surgical lip repositioning. J Cosmetic Dent. 2007;23(1):102-109.

24. Benlier E, Top H, Aygit AC. A new approach to smiling deformity: cut-
ting of the superior part of the orbicularis oris. Aesthetic Plast Surg.
2005;29(5):373-377.

25. Ishida LH, Ishida LC, Ishida J, Grynglas J, Alonso N, Ferreira MC. Effi-
ciency of gummy smile correction using the Myotomy of the elevator
of the upper lip muscle. Plast Reconstr Surg. 2009;124(4S):10-11.

How to cite this article: Alammar A, Heshmeh O,

Mounajjed R, Goodson M, Hamadah O. A comparison

between modified and conventional surgical techniques for

surgical lip repositioning in the management of the gummy

smile. J Esthet Restor Dent. 2018;30:523–531. https://doi.org/

10.1111/jerd.12433

ALAMMAR ET AL. 531

https://doi.org/10.1111/jerd.12433
https://doi.org/10.1111/jerd.12433


Copyright of Journal of Esthetic & Restorative Dentistry is the property of Wiley-Blackwell
and its content may not be copied or emailed to multiple sites or posted to a listserv without
the copyright holder's express written permission. However, users may print, download, or
email articles for individual use.


	 A comparison between modified and conventional surgical techniques for surgical lip repositioning in the management of the...
	1  BACKGROUND AND OBJECTIVE
	2  LIP REPOSITIONING SURGERY
	3  MATERIALS AND METHODS
	3.1  Inclusion criteria
	3.2  Exclusion criteria
	3.3  Pre-operative techniques
	3.4  Operative procedure
	3.5  Conventional lip repositioning technique (standard technique)
	3.6  Modified lip repositioning technique (modified study technique)
	3.7  Postoperative prescription
	3.8  Postoperative instructions
	3.9  Follow-up
	3.10  Statistical analysis

	4  RESULTS
	5  DISCUSSION
	5  DISCLOSURE STATEMENT
	  CONFLICT OF INTEREST
	  References


