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ABSTRACT
The aim of this case report was to evaluate the clinical outcomes following modified lip repositioning and gingivectomy along with depigmentation 
in a patient with excessive gingival display. A 22 year old female patient came with the chief complaint of gummy smile and blackened gums. On 
evaluation, the patient presented with hyperactive lip and moderate vertical maxillary excess. A less invasive modified lip repositioning procedure 
was carried out. A partial thickness strip of mucosa was removed leaving the midline frenum intact and the lip mucosa was sutured to the 
mucogingival line. As the clinical crown length was shorter than the anatomic crown length, crown lengthening by gingivectomy was performed. 
Laser depigmentation was carried out to treat gingival hyperpigmentation. The patient was evaluated after 2 weeks, 1 and 6 months respectively. 
An approximate reduction in gingival display of around 3 mm was found and the results were stable at the end of 6 months. Gingival repigmentation 
had occurred at the end of 6 months, therefore depigmentation procedure was repeated inorder to the maintain the esthetics. In this case, we 
emphasize on the stable and satisfactory treatment outcome of a non invasive approach made to treat excessive gingival display instead of more 
invasive surgical treatment.
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INTRODUCTION:
A smile is an interaction between the teeth, the lip framework, and the 

1 gingival scaffold and is a vital gestural method of communication. The 
shape, position, and the color of teeth and gingival tissues determine 
the congruence of the smile. The relationship between the upper lip and 
the visibility of gingival tissues and teeth, governs the position of the 

2smile line.  Lip line can be defined as the vertical position of the lower 
border of the lip. It is important to evaluate the lip line when smiling 
(smile line).The smile line is an imaginary line following the lower 

3 margin of the upper lip and usually has a convex appearance. It can be 
low, medium or high. The lip line is considered low when only part of 
the tooth is visible below the upper lip, medium when 1 to 3 mm of the 
marginal gingiva is exposed during a smile and high i.e gummy smile 

1 when more than 3mm of the gingiva is visible.  Gingival health and 
appearance are essential components of an attractive smile. Gingival 
pigmentation results from melanin granules, which are produced by 
melanoblasts. The degree of pigmentation depends on melanoblastic 
activity. Although melanin pigmentation of the gingiva is completely 
benign and does not present a medical problem, complaints of 'black 
gums' are common particularly in patients having a very high smile 

4 line (gummy smile). In this condition, depigmentation can be 
performed to achieve esthetic results.

Excessive gingival display (EGD) is an esthetic dilemma characterized 
5 by excessive exposure of maxillary gingiva during smiling resulting in a 

gummy smile appearance that can negatively impact the emotional and 
6 psychologic status of patients.  The prevalence of EGD has been 

7reported to be 14% in females and 7% in males.  EGD is associated 
with various extraoral and intraoral etiologies. Extraoral causes are 
vertical maxillary excess (VME), hypermobile upper lip (HUL), short 
upper lip (SUL,) or asymmetric upper lip. The average length of 
maxillary lip is 20-22 mm in young adult females and 22-24 mm in 
young adult males. There is a correlation between gender and type of 
smile with a predominance of gummy smile in females (2:1) and low 

8lip lines in males(2.5:1).  Intraoral causes of EGD include plaque/ drug 
9induced gingival enlargement, delayed/ passive eruption,  disharmony 

10  of dental arches, dento alveolar extrusion, and short clinical crown 
length. 

In cases where EGD is caused by altered passive eruption , it can be 
corrected by gingivectomy or an apically repositioned flap associated 

10-13 with or without osseous resection. Dentoalveolar extrusion is 
usually treated with orthodontic intrusion and severe vertical 

1,8,14-17maxillary excess with orthognathic surgery.  In patients with 

18,19hyperactive lip , various techniques such as botulinum toxin injection,  
20 21 lip elongation associated with rhinoplasty,  detachment of lip muscles 

22 9,23myectomy and myotomy,  and lip repositioning  has been 
demonstrated with variable treatment outcomes. Lip repositioning 
procedure was first described in 1973 by Rubinstein and Kostianovsky as 
part of medical plastic surgery, which was later modified in 2006 by 
Rosenblatt and Simon and introduced into the field of dentistry. It is a less 
invasive conservative approach to treat EGD. The surgery aims to limit 
smile muscle pull (zygomaticus minor, levator anguli, orbicularis oris, 
and levator labii superioris) by reducing the depth of the upper 

24vestibule.  Lip repositioning is attempted when there is adequate amount 
of attached gingiva and vertical maxillary excess is mild or moderate. In 
this case report we have attempted to correct excessive gingival display 
by modified lip repositioning technique and gingivectomy followed by 
depigmentation. 

CASE PRESENTATION:
A 26 year old female patient came to the Department of Periodontology, 
Rajarajeswari Dental College with a chief complaint of blackened and 
excessive display of gums while smiling. Her medical and family history 
was non contributive. On extra oral examination, the face was bilaterally 
symmetrical, lips were competent. Intraorally, a 4.5 mm of excessive 
gingival display was seen during smiling which extended from the 
maxillary right premolar to maxillary left premolar with generalized 
hyperpigmentation of gums (Figure 1). The clinical crown length was 
shorter than the anatomic crown length with respect to the maxillary 
anterior teeth. The width of attached gingiva was adequate and gingival 
tissues were of thick biotype (Figure 2). A diagnosis of moderate vertical 
maxillary excess with hypermobility of upper lip was given. As the 
patient preferred a less invasive procedure to address her chief complaint, 
a modified lip repositioning procedure along with crown lengthening and 
gingival depigmentation was planned. An informed consent was 
obtained after explaining the treatment modalities, benefits and possible 
complications for a lip repositioning procedure.
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FIGURE 1: Preoperative 
view showing excessive 
gingival display       

FIGURE 2: Intraoral view showing 
adequate width of attached gingiva 
and hyperpigmentation of gums
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Surgical Technique:
Extraoral disinfection was carried out using 2% Betadine solution and 
intraoral disinfection using 0.12% chlorhexidine mouthwash. Local 
infiltration with 2% lignocaine hydrochloride with 1:80000 
epinephrine was used for anesthesia. The surgical site was dried and 
demarcated with sterile indelible pencil and the procedure was 
initiated at one side of the maxilla (Figure 3). A partial thickness 
horizontal incision was made using no. 15 C blade, 1mm  coronal to the 
mucogingival junction extending from the midline to the distal of 
second premolar . Two vertical incisions were made at the extremities 
of the first incision. A second horizontal incision was made parallel to 
the first incision, joining the two vertical incision at a distance double 
the amount of gingival display. The resulting outline of the surgical site 
was elliptical. After the incisions are made, the epithelium was excised 
leaving the connective tissue exposed (Figure 4). The mucosa was 
advanced and sutured at the mucogingival junction using continuous 
interlocking sutures ( Coated VICRYL® polyglactin 910) and the 
procedure was repeated on the contralateral side leaving the midline 
frenum intact (Figure 5).

Crown lengthening procedure was carried out by gingivectomy due 
presence of adequate width of attached gingiva and thick gingival 
biotype. An inverse bevel incision was given 0.5-1mm from the 
gingival margin following the contours of the  marginal gingiva using 
a no. 15 blade, following which an intrasulcular incision was given 
resulting in removal of the collar of the gingival tissue (Figure 6). In 
this case of crown lengthening, care was taken not to violate the 
biologic width as it can lead to periodontal breakdown.

Depigmentation was done using diode laser of 940 nm wavelength. 
Using a handpiece with a fiber optic filament 400µm in diameter, in 
contact mode and directed cervicoapically, tissue ablation was carried 
out. Remnants of ablated tissue was removed with gauze dipped in 
saline. Procedure was repeated until a layer of epithelium was removed 
(Figure 7) and following the procedure Periodontal Coe-Pak was 
placed.

Oral antibiotics (amoxicillin 500mg three times daily) and analgesics 
(Ketorolac 20 mg stat,then 10 mg every 4-6 hours) for 1 week was 
prescribed after the surgery. The patient was adviced application of ice 
packs and was told to minimize lip movement when smiling and 
talking for 1 week.

The patient was recalled after two weeks, 1 month and 6 months for 
review. After two weeks suture removal was done. Healing was 
uneventful with no history of ecchymosis or swelling.

RESULTS:
An approximate reduction in gingival display of around 3 mm was 
found at the end of 1 month (Figure 8) and the results were stable at the 
end of 6 months (Figure 9). However repigmentation was seen at the 6 
month follow up. So depigmentation was carried out to maintain the 
esthetic outcome of the performed procedure.

DISCUSSION:
The aim of this article was to evaluate the clinical outcomes of 
treatment procedure attempted to decrease gummy smile. Proper 
diagnosis of the etiological factors is the first step to select the right 
treatment protocol.  Factors to be evaluated are the hyperfunction of 
the upper lip elevator muscle, facial symmetry in all three horizontal 
thirds, distance between the gingival margin and CEJ, and the crown 
length-height relation. Surgical lip repositioning treatment can be 
performed to reduce the labial retraction of the elevator smile muscles 
and minimize excessive gingival display. This technique was designed 
to be shorter, less aggressive and to have fewer postoperative 

25 complications compared to orthognathic surgery.  This technique 
cannot be performed in cases with minimal zone of attached gingiva 
which can create difficulties in flap design, stabilization and suturing 
and in patients with several vertical maxillary excess (VME).  Degree 
II VME has gingival and mucosal display of 4 to 8 mm and  in degree 
III VME more than 8 mm of soft tissue are seen. In both cases, an 

25  interdisciplinary approach is required.  

In the  modified technique of lip repositioning  employed here,  labial 
frenulum is maintained and two mucosal strips, one at each side of the 
frenulum, are removed. Leaving the frenulum intact helps maintaining 
the position of the labial midline, prevents changes in lip symmetry and 
decreases the morbidity associated with the procedure, but limits the 
possibility of correcting EGD in the region of the maxillary central 
incisors. Incomplete anatomical crown exposure may be the principle 
factor in the esthetics of a case, therefore an estimation of clinical and 
anatomic crown lengths in patients with a high lip line is important. 
Crown lengthening can be done in different ways. In this case internal 
bevel gingivectomy was considered the treatment of choice in order to 
maintain the periodontal health and postoperative esthetics of the patient. 
The amount of attached gingiva and gingival biotype needs to be 
assessed. It has been shown that there should be 2-3 mm of attached 

26gingiva to maintain periodontal health.  In this case due to adequate 
attached gingiva  and thick gingival biotype crown lengthening was 
done.

The extent of upper lip mobility reduction is variable. In this case a 
reduction of 3 mm of lip movement was achieved after the end of 6 
months following lip repositioning. This outcome was comparable 

9 25with studies by Rosenblatt , Simon  and Humayun et al.  The 
systematic review published by Tawfik et al. showed that lip 

24 repositioning successfully improved EGD by 3.4 mm.

 Post surgical repigmentation of gingiva has been reported in earlier 
cases. Repigmentation is described as spontaneous and has been 
attributed to the activity and migration of melanocytes from 

27surrounding areas.  In this case repigmentation was seen at the 6 
month follow up. Depigmentation procedure was carried out to restore 
the esthetics.

CONCLUSION:
Excessive gingival display is a growing esthetic concern in this era and 
is the most demanding treatment for which patients approach dentist. 
Appropriate diagnosis of the etiology underlining the condition is a 
major factor which determines the outcome of the treatment. Surgical 
lip repositioning is a conservative approach to treat the condition if not 
associated with severe vertical maxillary excess. However the stability 
of the results cannot be predicted. In the present case there was 
adequate reduction of excessive gingival display following the 
procedure and results were stable at 6 month follow up and patient was 
completely satisfied with the results.

FIGURE 3: Surgical site marked 
with indelible pencil

FIGURE 4: 
Postoperative view 

FIGURE 5: Sutures placed FIGURE 6: After 
Crown lengthening 

FIGURE 7: After laser 
depigmentation

FIGURE 8:  After 1 month FIGURE 9:  After 6 month
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