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KEY POINTS

� Hypermobile upper lip is highly prevalent in patients presenting with excessive gingival
display (gummy smile) and represents a common cause of gummy smile.

� Lip repositioning surgery was introduced as an alternative to orthognathic surgery for pa-
tients with gummy smile due to hypermobile upper lip.

� Since the original description of the surgical technique, several modifications have been
proposed to improve patient experience and stability of clinical outcomes.

� Lip repositioning surgery, a procedure with minimal complications, is effective in signifi-
cantly reducing gingival display and improving smile esthetics.

� Patients who underwent lip repositioning surgery report high levels of satisfaction with the
treatment outcomes and the overall experience.
INTRODUCTION

Gingival display during smile, that is, the exposure of the gingival tissues surrounding
the maxillary anterior teeth when smiling, is common. Studies report that 14% to 70%
of females1–6 and 7% to 38% of males present with gingival display,1–6 that is, they
have a high smile. Females are, on average, twice as likely as males to have a high
smile, regardless of age or ethnic origin.1–8 Intrinsically, gingival display is an accept-
able component of a pleasing smile; however, smile attractiveness typically decreases
when gingival display exceeds 2 to 3 mm, which is termed excessive gingival
display.9–13

Excessive gingival display, often referred to as gummy smile, is a condition resulting
from diverse causes and is often multifactorial. Gummy smile may be due to
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developmental (eg, due to skeletal development), anatomic (eg, short upper lip), or
disease (eg, drug-induced gingival enlargement) conditions, as well as others.14–17

Among the identified causes of gummy smile, the 2 most common are altered passive
eruption,18–20 usually managed by esthetic crown lengthening,19,21 and hypermobile
upper lip.14,16

Hypermobile upper lip has been defined as lip movement, from rest to maximum
smile, which exceeds 8 mm.14 The prevalence of hypermobile upper lip in the popu-
lation at large is unknown; however, it is highly prevalent in patients with gummy smile.
Among North American22 and Asian23 adults with gummy smile, more than 85% have
hypermobile upper lip. In more than 40% of the cases, it is the sole soft tissue cause
identified, and in another 35% to 40% it is combined with altered passive erup-
tion.22,23 These findings suggest that, for patients with esthetic dissatisfaction
because of gummy smile, management of hypermobile upper lip could be an essential
approach to provide esthetic improvement and resolution of patient concerns. As with
every other therapy, proper diagnostic assessment, patient selection, and thorough
treatment planning are essential to obtain optimal results.
MANAGEMENT OF HYPERMOBILE UPPER LIP
Overview of Treatment Approaches

Given the underlying muscular activity and extent of physical translocation that char-
acterize a hypermobile upper lip, most proposed treatment modalities take aim either
at curbing the function of the lip-elevating muscles or at placing physical limitations on
the tissues’ ability to move. Hypermobile lip treatments are categorized into nonsur-
gical and surgical approaches. A commonly used nonsurgical treatment is application
of botulinum toxin.24–26 When properly applied, botulinum toxin paralyzes specific
muscles and results in reduced lip movement during smile.24–26 This is a transient
outcome, lasting 3 to 6 months, and requires repeated application when the toxin ef-
fect wears off.24,26,27

Surgical treatments for hypermobile upper lip range from procedures that are more
invasive, for example, myotomy,28–30 which severs select muscles implicated in lip lift
during smile, to ones that are less invasive, for example, lip repositioning,31,32 which
reduces lip mobility through reduction of the available vestibular mucosa. Myotomy
is performed via nasal29,30 or intraoral28 access. The reported approaches include:
resection of 1 to 2 cm of the levator labii superioris muscle;28 simple division of the le-
vator labii superioris along with subperiosteal dissection of the alveolar mucosa and
gingiva, subcutaneous dissection of the ergotrid area, and maxillary labial frenec-
tomy;30 and, partial myotomy of the levator labii superioris and insertion of a physical
barrier (spacer).29 Myotomy of the depressor septi nasi muscles, through nasal33 or
oral34 approach, has been applied in patients with smiles characterized by combina-
tion of nasal tip drooping (nasal tip displacing inferiorly and posteriorly), shortened up-
per lip with a transverse furrow beneath the columella, and with/without excessive
gingival display.33,34 These surgical techniques are effective and result in limited lip
elevation during smiling and/or in lip elongation. However, they are nonreversible,
due to the transection of the muscles, and may have greater postoperative
morbidity.28

Lip Repositioning Surgery

Lip repositioning surgery was first described in a 1973 Spanish article by Rubinstein
and Kostianovsky,35 2 Argentinian plastic surgeons. The original technique described
a cosmetic surgery for the “malformation” of the smile, which consisted of the removal
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of a partial-thickness mucosal strip from the labial aspect of the alveolar mucosa and
suture of the apical wound margin to the mucogingival junction (MGJ), thus shortening
the vestibule and limiting lip excursion during smile. The described technique included
midline frenulum “reconstruction” by creating a fold on the elevated flap. This first
report, which introduced lip repositioning as a direct and less invasive alternative to
orthognathic surgery, did not provide specific indications or quantitative outcomes.
The same authors published the first English-language paper on the technique in
1977.31 In addition to a detailed description of the surgical procedure, the report
stated that lip repositioning was performed on 92 patients with gummy smile, all of
whom had improved satisfactorily. However, a “few cases,” wherein the excision
was “too conservative,” experienced recurrence and required a secondary revision
procedure. Soon thereafter, in 1979, the technique was described again by Kamer32

and by Litton and Fournier.36 The latter report introduced full-thickness elevation
and omitted frenulum reconstruction; the investigators added that, in cases of short
lip, muscle detachment could be included; they concluded that all their cases had
normal appearance after the postoperative edema subsided.36

Lip repositioning surgery was introduced to the periodontal and dental cosmetic
literature in 2006 and 2007 by Rosenblatt and Simon37 and Simon and colleagues,38

who described the original technique, without frenulum reconstruction, and with the
coronal incision positioned at the level of the MGJ, instead of 2 to 3 mm coronal to
it.31 Therefore, the surgical technique introduced to the dental community consisted
of removal of a single band of mucosa, elevated as a partial-thickness flap, outlined
by a coronal incision at the MGJ, an apical incision parallel to the coronal one, and
connecting incisions bilaterally, positioned at the level of the projection of the labial
commissures during smiling, that is, from the second premolar and up to the level
of the second molar, depending on the width of the patient’s smile. The apical incision
was positioned either at the depth of the vestibule31 or at a distance that is double the
amount of gingival display (in mm) during smile38,39 but not greater than 10 to 12 mm
Fig. 1. The lip repositioning surgery as originally described in the dental literature. Re-
tracted views of a case (images presented clockwise): preoperatively (A), following removal
of the single mucosal band (B), with sutures in place (C), 6 months postoperatively (D). Note
the slight scarring at the level of the mucogingival junction (D).
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Fig. 2. Preoperative (A) and 6-month postoperative (B) smile of the same patient treated
with the procedure shown in Fig. 1 (Modified from Andijani RI, Paramitha V, Guo X, et al.
Lip repositioning surgery for gummy smile: 6-month clinical and radiographic lip dimen-
sional changes. Clin Oral Investig 2021.). Note the decrease in gingival display and the
concomitant increase in vermilion length.
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from the coronal incision.37,38 Figs. 1 and 2 illustrate a representative case treated
with this technique.
The procedure, which is technically reversible, is typically characterized by minor

complications. Bleeding during or immediately after removal of the mucosal band is
the main intraoperative complication and can be readily managed by application of
pressure or electrocautery. Postoperatively, patients usually report mild pain, edema,
and tension during smiling or speaking, especially during the first week.40–42 Rarely,
transient numbness40,42 and paresis,32 early relapse,41,43 suture loss,39,41 ecchy-
mosis,43,44 mucocele development,37,38 and formation of double lip41 have been re-
ported. Healing resulting in slight scarring at the coronal incision line is typically
present (see Fig. 1).40 When full-thickness flap elevation and muscle manipulations
are incorporated into the procedure (see later), flap dehiscence has been reported,44

and transient numbness may be more frequent and longer lasting.44

The 2 different approaches proposed to determine placement of the apical incision,
that is, using depth of the vestibule or twice the amount of gingival display during smile,
may or may not result in significant dimensional differences. Novel data from patients
with gummy smile indicate that the distance from the central incisor incisal edge to
the depth of the vestibule averages 21.2 � 2.4 mm at rest.45 When this measurement
is considered along with the 10.2 � 0.9 mm average central incisor length46 and the
4.4� 1.4 mm average gingival width on the same tooth,47,48 the estimated average api-
cocoronal distance from MGJ to the depth of the vestibule, at rest, would be 6.5 to
7 mm. Although this distance would appear smaller than the alternative approach (twice
the gingival display), this potential difference may be reduced when vestibular depth is
determined with the lip (mucosa) stretched. These dimensional considerations are also
affected by the coronal incision position. As already mentioned, the proposed coronal
incision position has varied; it has been placed 1 mm49 and 2 mm50 apical to the
MGJ, at the MGJ,37,38,41,51,52 1 mm40,44 and 2–3 mm31,32 coronal to the MGJ, and 3–
4 mm36 and 4–5 mm43 apical to the gingival margin. Other investigators have proposed
more complex formulas to calculate the apicocoronal dimension of the planned tissue
excision, evaluating different landmarks.50

Regardless of the choices for placement of the coronal and apical incisions, when
contemplating the maximum possible apicocoronal dimension of excised tissue the
surgeon should always consider, in addition to the amount of gingival display, the
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need to (1) maintain a minimum width of 2–3 mm of attached gingiva on all teeth
included in the surgical flap design, (2) avoid encroaching on the vermilion border,
and, relatedly, (3) allow for postoperative vestibular depth that will not hinder mastica-
tory and other lip functions.
Besides the aforementioned minor variations in basic design, other minor reported

modifications include the use of lasers—instead of steel blades—to either mark the
location of the incisions or perform the incisions outlining and/or excising the mucosal
band area,42,49,51,53,54 and incorporation of a reversible preoperative outcome assess-
ment trial through temporary use of sutures placed to mimic the end result and thus
help patients make informed decisions.42,53

Several more distinct modifications have also been introduced. One modification
consists of preservation of the midline mucosa (frenulum) and removal of 2 bilateral
bands of mucosa (Fig. 3) instead of the single mucosal band encompassing the
midline.40,55 This modification was introduced to reduce postoperative morbidity
and help maintain the proper position of the labial midline. In contrast, most modifica-
tions were introduced to increase postoperative outcome stability and reduce the
Fig. 3. Modified lip repositioning surgery with retention of the midline maxillary labial
frenum. Retracted views of a case: following removal of the bilateral mucosal bands (A),
with the wounds sutured (B), and 6 months postoperatively (C). Note the slight scarring
at the level of the mucogingival junction (C).
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occurrence of reported partial relapse.31,44,52 These modifications include combina-
tion of split- and full-thickness flaps,50 split-thickness flaps combined with periosteal
fenestrations,56 combination of the procedure with botulinum toxin injections,57,58 use
of internal or external anchoring sutures of various designs,43,50,54,56,58 and integration
of muscle management, either through full-thickness43,44 or partial-thickness52 flap
elevation and blunt dissection of muscle attachments or through application of internal
sutures for muscle containment.59,60

In cases with subnasal depression, gingival display reduction has been achieved by
placement of custom polymethylmethacrylate-based blocks (spacers) after elevation
of full-thickness mucoperiosteal flaps, which start at the gingival margin61,62; analog61

and digital62 approaches have been used for spacer planning and fabrication.
Although this approach has been used to achieve repositioning of the lip, it is not
directly related to the original lip repositioning procedure.
In cases of asymmetric smile, the technique can be modified to vary the dimensions

of the mucosal band removed from each side of the mouth. It can also be applied
unilaterally, when indicated.41,56 Lip repositioning can be used, concurrently or
sequentially, in conjunction with other procedures, such as esthetic crown length-
ening, when treating patients who present with excessive gingival display of multiple
causes.50,63,64 In such cases, proper treatment planning and procedure sequencing is
essential to avoid either unsatisfying esthetic outcomes or the performance of proced-
ures that would be unnecessary.
Clinical and Patient-Reported Outcomes

Despite the numerous earlier reports on lip repositioning surgery, it was not until the
2013 study by Silva and colleagues40 that quantitative clinical and patient-reported
outcomes became available. The study showed that, at 6 months postoperatively,
the procedure resulted in approximately 80% reduction of the preoperative gingival
display and a concomitant increase in the upper lip vermilion vertical length (see
Fig. 2; Figs. 4 and 5), with a strong correlation between the changes in these 2 clinical
parameters.40 This increase in upper lip vermilion length is considered an esthetic
advantage, because vermilion vertical length has been shown to be one of the most
significant components of a pleasant smile.65 Concomitantly, limited gingival display
is considered much more esthetically pleasing,9–13 and gingival display reduction is
Fig. 4. Modified lip repositioning surgery with retention of the midline maxillary labial
frenum. Preoperative (A) and 6-month postoperative (B) smile of the same patient treated
with the procedure shown in Fig. 3. Note the decrease in gingival display and the concom-
itant increase in vermilion length.
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Fig. 5. Profile view of patient shown in Fig. 4. Preoperative (A) and 6-month postoperative
(B). Note the changes in gingival display and lip appearance during smile.
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a significant determinant of the observed postoperative increase in smile attractive-
ness of patients with gummy smile, regardless of the procedure involved.66

The same 2013 study reported that, at 2.5 years postoperatively, 70% of the pa-
tients were very or extremely satisfied with their smile, compared with 0% preopera-
tively; moreover, 70% thought the amount of postoperative gingival display was about
right, when 100% had thought it was too much or way too much preoperatively.40

Notably, more than 90% of the patients reported that they would be likely to choose
to have the procedure again.40 These first clinical and patient-reported outcomes were
subsequently corroborated by several studies that reported similar quantitative out-
comes.49,51,52 It has been recently documented, through clinical and radiographic as-
sessments, that lip repositioning results in significant postoperative reduction of the
maxillary vestibular depth, confirming that the procedure works as intended.45

Although lip repositioning consistently decreases gingival display and increases
vermilion length during smile, recent evidence indicates that it does not cause signif-
icant changes to the vertical lip dimensions at rest.45 Therefore, patients can be reas-
sured that lip repositioning can help improve the esthetics and attractiveness of their
smile without affecting their appearance at rest (Fig. 6).
Although the procedure is simple and associated with minor complications and high

patient satisfaction, partial relapse is a limitation.31,44,52 Relapse may be noticeable at
12 months or later, and the magnitude apparently depends on surgical
technique40,44,52,54,67,68 and pretreatment conditions, that is, patient selection (Tatakis
et al., Unpublished observations).
In 2018, the first systematic review69 on lip repositioning surgery was published,

and, based on the limited available evidence, it was concluded that the procedure
resulted in an average 3.4-mm gingival display decrease and, therefore, could be
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Fig. 6. Frontal view of patient lips at rest (same patient as in Figs. 1 and 2). Preoperative (A)
and 6-month post-operative (B) images. Note the lack of any lip dimensional changes.
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used to treat excessive gingival display. In the last year, several additional systematic
reviews have been published.70–72 The consensus emerging from the systematic re-
views is that lip repositioning surgery is effective in reducing gingival display for appro-
priately selected cases, that incorporation of muscle management approaches might
improve long-term outcome stability, and that further research is needed to identify
determinants of success and outcome stability.
When dealing with esthetic concerns and procedures aiming to address them, it is

important to have independent assessment, excluding the potential bias of the pro-
vider or the patient. In the case of lip repositioning surgery, 50 independent raters
of varying educational and professional background who evaluated actual pretreat-
ment and posttreatment patient smiles scored the postoperative smiles significantly
higher.66 Similar results were reported when 6 raters assessed preoperative and post-
operative patient smiles.52 These positive independent assessments, in conjunction
with the consistently reported high level of patient satisfaction,40,49,51,52 indicate
that the esthetic benefits of lip repositioning surgery can be appreciated by both the
patients themselves and those around them.

SUMMARY

Lip repositioning surgery can significantly reduce gingival display caused by hypermo-
bile upper lip and can significantly improve smile attractiveness and patient satisfac-
tion, with minimal complications.

CLINICS CARE POINTS
� Lip repositioning surgery can be used to treat excessive gingival display cases (gummy smile)
caused by hypermobile upper lip.

� When additional excessive gingival display causes are present, thorough treatment planning
and appropriate procedure sequencing are essential for optimal outcomes.

� Partial relapse can occur and may be minimized by the use of muscle management technique
modifications and proper case selection.

� The procedure is effective in reducing gingival display, resulting in high patient satisfaction.
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