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Abstract
Purpose  To report a predictable minimally invasive treatment approach for a gummy smile patient by using laser-assisted 
guided gingivectomy and lip repositioning.
Background  Excessive gingival display is one of the most common esthetic concerns that might affect the patient’s 
psychology and social life, especially in young age. For a long time, orthognathic surgery was recommended in spite of 
its high morbidity. Lip repositioning was the treatment of choice for many patients as it was effective for the reduction of 
gingival display, a safe and less invasive procedure. Although, due to the multifactorial origin of gummy smile, combined 
treatment protocols are usually required. Besides, the patients demand reduced pain following procedures as well as 
predictable outcomes.
Case report  A 20-year-old male patient was requesting a treatment for his gummy smile. Upon examination, 7-mm 
gingival display was reported with a multifactorial origin. A 3D-printed computerized gingivectomy guide was 
fabricated based on the smile design for the patient by using the cone beam computed tomography, extraoral and 
intraoral photographs. A 940-nm diode laser in a continuous wave mode and with a power of 1.5 W was used for the 
gingivectomy and lip repositioning. The procedure was performed under local anesthesia with no bleeding or post-
operative complications reported.
Conclusion  The combined treatment approach by using computer-guided gingivectomy and lip repositioning by using 940 
diode laser was effective to provide predictable outcomes for treatment of gummy smile with minimal bleeding, uneventful 
healing, and minimal postoperative pain.
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Introduction

Smile esthetics is directly related to facial attractiveness. 
Any developmental or acquired condition that negatively 
affects the smile results in patient dissatisfaction [1]. One 
of the most prevalent esthetic issues among patients is 
excessive gingival display (EGD), sometimes known as a 
“gummy smile” which is defined as more than 3–4 mm of 

the gingiva visible during smiling [2]. Excessive gingival 
display occurs in 10.5 to 29% of young adults, with a higher 
incidence in females [3]. The etiology of excessive gingival 
display is multifactorial. It might be skeletal such as vertical 
maxillary excess (VME) and maxillary protrusion; gingival 
as in gingival enlargement and altered passive eruption 
(APE); and muscular, such as hypermobile upper lip (HUL) 
and short lip length or a combination of 2 or more of these 
causes [2, 4].

Treatment modalities for excessive gingival display 
include orthodontic treatment, orthognathic surgery, 
esthetic crown lengthening, lip repositioning, and non-
surgical procedures such as botulinum toxin A (Botox) 
injections, fat transplantation, and injection of hyaluronic 
acid (HA) fillers into the upper lip [4]. For maximum 
esthetic results, dental professionals must establish a 
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correct diagnosis and an interdisciplinary treatment 
plan according to the underlying etiologic factors of the 
patient’s gummy smile [4].

Lip repositioning procedure was reported to be an effective 
treatment modality for patients with gummy smiles with a 
hypermobile lip etiology or mild vertical maxillary excess [1, 
2, 5]. It was first described as part of medical plastic surgery 
in the 1970s [6]. The procedure includes the removal of a 
strip of intraoral mucosa from the labial vestibule. The outline 
of this mucosal strip is the mucogingival junction coronally, 
a line parallel to it apically and to the labial commissures 
during smiling laterally then suturing of the apical incision 
line coronally to the mucogingival junction incision [7]. 
Lip repositioning is a conservative surgical technique that 
provides a less invasive and safer approach than orthognathic 
surgery for the treatment of gummy smiles. Lip repositioning 
surgery results in the reduction of gummy smile through 
decreasing the vestibular depth, restriction of the muscle pull 
during smiling, and increasing the lip fullness [8].

Another procedure that is frequently performed in clin-
ical practice to correct the appearance of a gummy smile 
is gingivectomy. Scalpels, burs, electrocautery, and other 
traditional surgical techniques for performing gingivec-
tomy have shown significant drawbacks. Therefore, many 
studies concluded that using different types of lasers was 
preferred to the conventional surgical tools for perform-
ing gingivectomy procedures as it is less invasive, has 
more controllable cutting with no or minimal bleeding, 
uneventful healing, and more predictable results in com-
parison to the conventional surgical tool [9–11].

Since its introduction, CAD-CAM technology has 
aided numerous surgical operations by providing more 
accurate, predictable results that satisfy both medical 
professionals and patients. By utilizing the patient’s 
pictures and clinical and radiographic data, smile design 
software enables virtual visualization of the patient’s most 
esthetically pleasing, harmonious smile. Besides, using a 
3D-printed gingivectomy guide was reported to be effective 
for accurate transfer of the approved smile design with 
minimal errors and easier and shorter procedure for the 
surgeon. As far as we know, there is a lack of the reported 
data about combining using laser and CAD/CAM technique 
for treatment of gummy smile in the same case. Therefore, 
the aim of this case report was to describe a laser-assisted 
combination treatment of lip repositioning and guided 
gingivectomy to decrease gummy smile [12, 13].

Clinical report

A 20-year-old male patient presented seeking treatment 
for his gummy smile. After history taking, there were 
no reported systemic diseases or medications that might 

cause gingival enlargement. For proper diagnosis of the 
patient’s gummy smile etiology, a series of extraoral and 
intraoral photographs in addition to a CBCT radiograph 
were taken for the patient in addition to the clinical 
examination. The patient’s upper lip was of a normal 
length (22  mm measured from the base of the nose 
to the lower border of the upper lip (mid-lip) at rest) 
excluding short lips. The patient was diagnosed with 
excessive gingival display (7 mm) that had a combined 
origin (Fig. 1). The patient had a hypermobile upper lip 
in addition to a mild vertical maxillary excess and mild 
gingival enlargement with no altered passive eruption. 
After the discussion of different treatment options with 
the patient, a combined treatment of laser-assisted guided 
gingivectomy and conservative lip repositioning was 
approved for treatment.

For guided gingivectomy, the patient’s full-face 
photos were exported to exocad software (exocad GmbH, 
Darmstadt, Germany). Considering the cemento-enamel 
junction position and the bone level from the CBCT, the 
proper smile design was chosen, and the gingivectomy 
surgical guide was designed accordingly (Fig. 2). The 
gingivectomy guide design was exported as a STL file and 
3D-printed (Creality HALOT-SKY 3D Printer, China) 
(Fig. 2). One week before surgery, the patient’s teeth were 
scaled and polished, and the patient was instructed to 
follow a meticulous oral hygiene routine. At the surgery 
day and after administration of local anesthesia (4% 
articaine with 1:100,000 epinephrine), the gingivectomy 
guide was fixed in place (Fig.  3). Gingivectomy was 
performed by using diode laser 940 nm in a continuous 
wave mode and 1.5 W power by using an initiated E4 tip 
(Epic X, BIOLASE). After gingivectomy (Fig. 3), the 
outline of the mucosal band to be removed was marked 
by using the same diode laser but with lower power, 1 W 
in a continuous wave mode. The first incision line was 

Fig. 1   Pre-operative frontal view of the patient’s smile showing 7-mm 
excessive gingival display
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parallel and 1 mm from the mucogingival line; the second 
incision was 12 mm apical to the first line and parallel 
to it. The incisions extended laterally and connected at 
the second premolar area. Then, mucosal band within 
the marked lines was removed in a partial thickness by 
using the same parameters used in gingivectomy (Fig. 4). 
The apical incision line was then approximated coronally 
and sutured at the muco-gingival line level by using 
continuous sutures (5–0 silk) with caution to maintain 
the position of the midline. The patient was prescribed 
ibuprofen 600 mg 3 times daily and 0.12% chlorhexidine 
mouth rinse without vigorous movements 3 times per day. 
He was instructed to apply ice packs at 20-min intervals 
for the first 24 h and to eat a soft diet during the first 
postoperative week. Besides, the patient was instructed to 
avoid any excessive movements of the lip during smiling 
and talking. The wound was checked 48 h postoperatively, 
and oral hygiene instructions were repeated. The sutures 
were removed 10 days postoperatively.

Results

The procedure was relatively fast (20 min) with minimal 
bleeding and high patient satisfaction. On the day of 
surgery and the following day, the patient experienced 
minimal edema of the upper lip. In the second visit, 48 h 
after the procedure, the edema was resolved although the 
patient had minimal discomfort while eating and smiling 
which continued during the healing period while sutures 
were in place (Fig. 5). After removal of sutures, there 
was no pain. Complete healing was noted after 3 weeks 
with minimal gingival display (1 mm average gingival 
display) although the patient was still experiencing some 
tension at the surgery site while smiling (Fig. 6). The 
patient was followed up for 6 months; a scar line was 
observed upon upper lip retraction at surgery site, with 
average gingival display of 2.5 mm (4.5-mm reduction) 
from the original gum display and about 35% relapse 
from the original gum display of 7 mm (Fig. 7).

Fig. 2   a Smile design for the patient using exocad software. b Measurements of gingivectomy needed according to the smile design. c CAD-
CAM gingivectomy guide design by exocad software. d The 3D printed CAD-CAM gingivectomy guide
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Discussion

The present report describes a combined treatment approach 
for the reduction of excessive gingival display by using laser-
assisted lip repositioning and guided gingivectomy. The 
patient was diagnosed with excessive gingival display of 
7 mm that is due to hypermobile lip, mild vertical maxillary 
excess, and slight gingival enlargement.

This is in agreement with Andijani et  al. [3] as they 
reported hypermobile upper lip as the most prevalent cause 

(either solitary or combined with altered passive eruption) 
among patients seeking treatment for a gummy smile. They 
also considered 8 mm as the cutoff for hypermobile lip diag-
nosis [3].

Lip repositioning was used in this study as it was reported 
to be an effective less invasive treatment for excessive 
gingival display caused by hypermobile lip and mild vertical 
maxillary excess with an average reduction of 2.87 mm in 
the gingival display after 3 months from the procedure 
[1]. This is consistent with the present study’s outcome as 
a significant reduction in excessive gingival display was 
reported 3 weeks after the procedure. The average gingival 
display was 2.5 mm which is considered within the accepted 
range of normal smile gingival display [2].

Primary closure of the wound was applied to avoid pos-
sible infections, prolonged healing, irritation of the wound, 
and high contraction that might occur if the wound was left 
for secondary intention healing [14].

In the current report, guided gingivectomy was 
combined with lip repositioning. It was decided to use 
guided gingivectomy as it is more accurate, requires no 
measurements during the procedure, and provides more 
predictable results [12]. Besides, to avoid violation of 
the biological width, the measurements of the clinical 
crowns, along with the radiographic crown and bone 
level from the CBCT, were incorporated during the 
gingivectomy guide designing.

Diode laser was used for both the gingivectomy and 
lip repositioning as it is highly absorbed by hemoglobin 
and melanin which allows for easier manipulation of soft 
tissue. In addition, diode laser was reported to promote 
coagulation and prevents bleeding by sealing the blood 
vessels with minimal pain sensation during the procedures. 
This provides better visualization and spontaneous 
assessment of the operative area [9, 15, 16]. Despite the 
advantages of using a diode laser in oral mucosa surgeries, 
it has been reported to have delayed healing patterns in 
comparison to using conventional surgical scalpels [17].

A 35% of the original gum display relapse was 
recorded in our case after 6 months of follow-up, which 
is higher than the 25% documented relapse in Dos Santos 
et al.’s [1] systematic review study, despite the fact that 
all of the studies included in their evaluation had less 
pre-operative gingival display (4.31–6.36) than the cur-
rent research (7 mm).

This increase in the relapse ratio in the current case 
is suggested to be owing to the multiple interrelated ori-
gins of the excessive gingival display. Injections of the 
botulinum toxin might have helped to achieve more sta-
ble results and reduce relapse, in our opinion, as exces-
sive muscle pull is one of the major reasons of relapse. 
Other causes of relapse have been reported in the litera-
ture, such as removing a mucosal strap with insufficient 

Fig. 3   a Intra-oral view of the gingivectomy guide in place. b Half-
way of the guided gingivectomy. c Final result of the guided gingi-
vectomy by 940 nm diode laser
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width, performing the procedure in patients with mini-
mal attached gingiva, and not following the postoperative 
instructions; however, they are not applicable in this case 
[5]. Furthermore, using the photobiomodulation therapy 
during the healing process might have helped for achiev-
ing better results, as using low-level laser therapy (LLLT) 
in periodontal surgeries has been reported to result in pain 
relief, inflammation reduction, significant wound heal-
ing promotion, increased gingival fibroblast proliferation, 
epithelialization enhancement, and increased collagen 
formation [14, 18]. This suggests that combining more 

Fig. 4   a 940 diode laser lip 
positioning procedure, b closer 
view for the partial thickness 
laser cutting, c the removed 
partial thickness mucosal band

Fig. 5   48 h postoperative view of the patient’s smile

Fig. 6   a Intraoral view of the surgery site 3 weeks post-operative, b 
extra-oral view 3 weeks post-operative
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treatment approaches with lip repositioning for more pre-
dictable and stable outcomes is recommended, which is in 
agreement with Dos Santos et al.’s recommendations [1].

Conclusion

The present report described an effective treatment pro-
tocol for excessive gingival display by combining laser-
assisted guided gingivectomy and lip positioning. This 
approach provided a predictable, quick, and less painful 
technique for gummy smile treatment with satisfactory 
results for the patient.
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