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1. Resumen

La técnica de reposicionamiento de labios (LRT) se considera un tratamiento seguro y
predecible de sonrisa gingival (GS). Sin embargo, desde que Rubinstein y Kostianovsky
lo introdujeron en 1973, ha sufrido varias modificaciones. Este articulo tiene como
objetivo revisar y proporcionar una recopilacion historica de la evolucion de la técnica de
reposicionamiento de labios (LRT) para ayudar a los médicos a comprender la

descripcion de cada técnica y la justificacion de sus modificaciones para tratar el GS.

Se realiz6 una busqueda electronica en Medline, Scopus y Cochrane Library hasta
diciembre de 2020, que incluy6 los téerminos "reposicionamiento de labios™, "técnica de
reposicionamiento de labios™ o "cirugia de reposicionamiento de labios" y estudios que
evallan o discuten en detalle la modificacion del LRT original. La bdsqueda no tiene

restricciones de idioma ni de tiempo. Ademas, se realizd una busqueda manual de las

referencias de todos los articulos incluidos.

Las modificaciones descritas en la literatura incluyen rotura muscular, diseccion
subperidstica de la encia, frenectomias y el uso de productos adyuvantes. Su objetivo es
minimizar las recaidas, la morbilidad y mejorar la estabilidad. EI malestar, la formacién
de cicatrices y el dolor fueron las complicaciones mas frecuentes reportadas. La eleccién
de utilizar una modificacién debe analizarse y personalizarse de acuerdo con las

necesidades individuales del paciente
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I1. Abstract

The lip repositioning technique (LRT) is considered a safe and predictable gummy
smile (GS) treatment. However, since Rubinstein and Kostianovsky introduced it in
1973, it has undergone several modifications. This article aims to review and provide
a historical compilation of the lip repositioning technique (LRT) evolution to help
clinicians understand each technique's description and the rationale for its

modifications to treat GS.

An electronic search was performed in Medline, Scopus, and Cochrane Library up to
December 2020, including the terms "lip repositioning,” "lip repositioning technique,"
or "lip repositioning surgery" and studies evaluating or discussing the original LRT's
modification in detail. The search has no language or time restrictions. Additionally, a

hand-searching of the references of all included articles was performed.

Modifications described in the literature include muscle severance, subperiosteal
dissection of the gingiva, frenectomies, and the use of adjuvant products. They aim to
minimize relapse, morbidity and improve stability. Discomfort, scar formation, and
pain were the most frequent complications reported. The choice to use a modification

should be analyzed and customized to the individual patient's needs.

Keywords: Excessive Gingival Display; Gummy Smile; Lip Repositioning technique;

smile
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The Lip Repositioning Surgery: A Review of the Technique's Evolution

Abstract

The lip repositioning technique (LRT) is considered a safe and predictable gummy smile
(GS) treatment. However, since Rubinstein and Kostianovsky introduced it in 1973, it has
undergone several modifications. This article aims to review and provide a historical
compilation of the lip repositioning technique (LRT) evolution to help clinicians

understand each technique's description and the rationale for its modifications to treat GS.

An electronic search was performed in Medline, Scopus, and Cochrane Library up to
December 2020, including the terms "lip repositioning,” "lip repositioning technique,"” or
"lip repositioning surgery" and studies evaluating or discussing the original LRT's
modification in detail. The search has no language or time restrictions. Additionally, a

hand-searching of the references of all included articles was performed.

Modifications described in the literature include muscle severance, subperiosteal
dissection of the gingiva, frenectomies, and the use of adjuvant products. They aim to
minimize relapse, morbidity and improve stability. Discomfort, scar formation, and pain
were the most frequent complications reported. The choice to use a modification should

be analyzed and customized to the individual patient's needs.

Keywords: Excessive Gingival Display; Gummy Smile; Lip Repositioning technique;

smile
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Introduction

According to some authors, the "ideal smile" involves 1 to 3 mm of exposed gingiva.l*!
Thus, the excessive gingival display (EGD), also called gummy smile (GS), is an aesthetic
problem that may affect a person's appearance.l*”! This condition is more frequent in

women and during smiling™ ° and has a prevalence between 11.8%!% and 10.57%.14

Typically, a patient is diagnosed with GS or EGD when having a high smile line, showing
more than 2 mm of free gingiva.*?l A thorough examination and correct diagnosis are
essential to achieve aesthetic and predictable treatment results.*3 It is necessary to
emphasize that before any surgical treatment, the gummy smile's etiology must be
identified. The GS's etiology is often multifactorial, including altered passive eruption
(APE), vertical maxillary excess (VME), anterior dentoalveolar extrusion, gingival
enlargement, hypermobile upper lip (HUL), short lip, and asymmetrical upper lip.[ % 4
51 When a patient presents gross overbite, VME or overgrowth of the upper jaw,
orthognathic surgery is the first recommended option.”*! However, most patients refuse

this surgery due to its high morbidity and the need to be hospitalized. [*6 7]

The lip repositioning technique (LRT) described for the first time in plastic surgery by
Rubinstein and Kostianovsky™®, is a widely used, effective, safe, and predictable
treatment with an average GS reduction of 2.71 mm.[*% 21 The LRT alone could be used
when the patient presents short upper lip, HUL (lip mobility >8 mm), and VME except
for severe cases!** ¥ 21 However, the literature describes several modifications of the
original LRT using myotomies, subperiosteal dissection of the gingiva, and adjunctive

product use.[?>24]
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Therefore, this article aims to review and provide a historical compilation of the lip
repositioning technique (LRT) evolution to help clinicians understand each technique's

description and the rationale for its modifications to treat GS.
Material and methods
Search strategy

An electronic search in Medline (via Pubmed), Scopus, and Cochrane Library
(CENTRAL) was performed up to December 2020 to conduct a comprehensive review

of the literature and answer the following questions:

1. What are the different modifications of the original LRT?
2. Which are the basis of the different modifications of the LRT?
3. Which are the main complications of the LRT modifications?

The search strategy included the terms "lip repositioning,"” "lip repositioning technique,"
or "lip repositioning surgery" to identify the relevant studies. The search has no language
or time restrictions. Additionally, a hand-searching of the references of all included

articles was performed.

Inclusion/exclusion criteria
Randomized or non-randomized clinical trials, case series, and case reports were
considered for inclusion if they described a modification of the original LRT8l. Articles

that did not provide suitable detail or description of the technique used were excluded.
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The Original lip repositioning technique
Rubinstein and Kostianovsky first presented the LRT in 1972 and published it in the
plastic surgery field one year later.*® 21 The surgery was based on a strip of maxillary
labial mucosa excision to eliminate the lip "over-excursion” while smiling. The gingival
display is measured from the gingival margin to the lower border of the upper lip during
smiling (Figure 1). This technique performed a turndown flap to close the wound with
the lower edge. The distal references of the horizontal incision coincide with the labial
commissures' projection during the smile, at the second maxillary molars level. The upper
edge of the horizontal incision was placed at the bottom of the upper buccal sulcus, and
the lower edge 2 -3 mm above the dentoalveolar line sectioning the frenum. The removal
of mucosa was partial, leaving the periosteum intact (Figure 2). Finally, the lip was

immobilized using plaster or adhesive tape.

Study Selection and Data extraction

Two independent researchers (KG and A.M.) independently performed the search
strategy. Titles and abstracts were independently assessed to identify relevant clinical
studies. Full-text articles screening was performed to identify articles that met the
inclusion criteria. Then, the same reviewers extracted data from the selected articles into

tables. Any disagreement was resolved by consensus with a third examiner (A.V.)

Included articles were thoroughly assessed for content related to the LRT surgical
modification technique. The extracted data included: Author (year), modifications on the
lower and upper horizontal incision, distal extension references, flap/incision type,
information about frenulum section, muscular modifications, use of Adjuvants. Also, data

were summarized on all postoperative complications.
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Results

A total of 633 citations were screened from three databases; 335 from Scopus, 241 from
Medline via Pubmed, and 57 from Cochrane. Figure 3 shows the flowchart diagram. After
the removal of duplicated articles, 420 articles remained for title and abstract screening.
And after full-text assessment, only 23 studies remained for data extraction. The main
modifications related to muscle severance or detachment, frenectomies, the horizontal

incision extension, and complications reported are shown in Table 1

The lower horizontal incision along the mucogingival junction was the technique of
choice. However, concerning the upper horizontal incision, authors report performing it
on the sulcust, the Iabial mucosal* 261, In contrast, others perform an apical projection to
the inferior incision at 5Smm[7, 6 to 8mm2®l, 8mm?°, 8 to 10mm[?® %, petween 10 and
12 mm[2 24 or twice the amount of the EGDP®], The most frequent reference for the
distal projection of the horizontal incision was the maxillary first molar.[2% 23 30. 32, 35, 36]
6 authors performed a full-thickness incision* 2% 26.29.371 and 13 reported sectioning the

labial frenulum.

Concerning muscle severance (Figure 4), the authors recommended muscle detached in
cases of short lipstl, muscle amputationt® 2% 24 33 37 and muscle containment with
sutures®? On the other hand, some authors recommend combining LRT with other
therapeutic options to ensure more predictable and stable results. The most common
adjuvant used were botulinum toxin (BT), ?® 31 and spacers 3% 31 LRT with
gingivectomy and osteotomy!?5 4043 \yas the most frequent associated surgery. Table 2

shows the summary of the adjuvants used in combination with the LRT.

Across all studies, the most frequent postoperative complication was discomfort, scar

formation[?l: 23 28, 29, 31, 32, 36] ' gnd painlt® 21 29 361 Other LRT modifications reported
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swelling,? 31 ecchymosis,®®! edema of the upper lip and perioral area,’?> ?° minor

bleeding!?*:2°1, and mucocele formation. !
Discussion

Among the procedures used to improve GS, the LRT reduces the elevator smile muscle's
retraction by shortening the vestibule, reducing the EGD when smiling*4l. It was first
presented in 1972, published in the plastic surgery field by Rubinstein and Kostianovsky
18,251 ‘and introduced years later in the dental cosmetic area by Rosenblat and Simon®l,
This procedure has been suggested for patients requesting a less invasive procedure

compared with orthognathic surgery™® 11 and has evolved significantly over the years.

Litton and Fournier®! were the first to review it in 1979, recommending a horizontal
incision using the first bicuspid medial side as a reference and a full-thickness flap. Also,
suggested muscle detached in cases of short lips. Miskinyar!® performed the original
technique, finding relapses in his patients, and modified it by performing an amputation
of the levator labii superioris muscle (LLSM). After reporting that muscle severance
improved EGD reduction, different authors started to perform the technique using a full-
thickness flap and the levator muscle myotomy.[?* 2438 They indicated that this method

alters the smile muscles' position, avoiding muscle pull.

Ishida et al.®”l proposed a technique to reduce the elevator of the upper lip muscle
function and a frenectomy to lengthen the upper lip. However, it required a subperiosteal
dissection through the columella and lateral incisions inside the nostrils. Abdullah et
al.?°1 performed a full-thickness incision 4 to 5 mm above the gingival margins from the
second premolar level to the contralateral and a parallel line using a surgical caliper at
approximately 8 to 10 mm apical to the first incision. After removing the soft tissue strip,

the LLSM and depressor septi muscles were released and repositioned in a lower position

Tesis publicada con autorizacion del autor

No olvide citar esta tesis




UNIVERSIDAD

¥ TESIS CIENTIFICA

using circumferential sutures around the canines. Authors who support this modification
using myotomy of the LLM reported fewer recurrences and greater postoperative stability
than the conventional techniquel®l. Although myotomy showed a trend of greater

reduction in EGD at 6-month follow-up, there are no longer-term datal?°l.

the most frequent postoperative complication was discomfort, scar formation[?* 23 28 29,
81,32, 361 and painl'® 2. 2% 361 Other LRT modifications reported swelling,?® 33
ecchymosis, ¢! edema of the upper lip and perioral area,?* 2° minor bleeding™" 2!, and

mucocele formation. 38

Rosenblat and Simonf*®! performed the horizontal incision over the mucogingival line
from the first molar sectioning the frenulum. They also recommended that the amount of
tissue removed should be twice the amount of gingival tissue exposed with a maximum
of 10-12 mm. Jacob and Jacob! evaluated the LRT with a reversible trial before mucosal
cutting using sutures. Then, the incisions and the frenectomy were performed using a

high-power diode laser (975 mm, 4 W, CW).

On the other hand, some modifications included leaving the maxillary labial frenulum
intact. Ribeiro — Junior et al.[®1 modified the surgical procedure described by Rosenblat
and Simon®® involving two mucosal strip removal, leaving exposed the connective tissue
from the midline to the first upper molar and maintaining the frenulum intact. In the same
way, Torabi et al.*? avoided cutting the frenulum and performed periosteal fenestrations.
They used extraoral tapes to stabilize tissues as the original LRT.[?®! Similarly, Bhola et
al.l' published a new GS classification and introduced the lip stabilization technique

(LipStaT), avoiding sectioning the frenulum.

Recent modifications aimed to change the mucogingival junction position to a more

coronal one without removing a mucosal strip®?’l. Alternatively, some authors perform a
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customized calculation based on the amount of gingiva shown for each tooth area®! and

smile and papillary exposure.?®!

Combining the LRT with other approaches such as periodontal plastic surgeries,
restorative procedures, or BT injections has been suggested to obtain more predictable
and stable results 2%, A review of the use of adjuvants is shown in Table 3. Ellenbogen
and Swara!®! tried to improve the LRT by partial transection of the LLSM by inserting
silicone spacers and Supramid implants into a pocket created by an incision inside the
nostrils. Spacers were intended to fill the muscle space to prevent future reinsertion at the
same level. However, the authors reported rejection of Supramid implants. Similarly, it
has been suggested to use polymethylmethacrylate (PMMA)-based bone cement fixed to
the bone with fixation screws in maxillary overgrowth and subnasal skeletal depression,

producing a retraction of the upper during smiling.

On the other hand, some authors recommend using the LRT with other therapeutic options
in cases of APE, gingival enlargement, and preventing relapsel?® 2" 4%l One approach is
with gingivectomy,[?¥ in association with gingivectomy and osteotomy!?6:4%-421 and even

with digital workflows ],

BT type A has been recommended in cases of excessive muscle function and HUL to
prevent muscle contraction.*” Aly et al. suggested using it as an adjuvant two weeks after
the lip repositioning surgery[?®! and other authors the day after. 31 BT injections produce

lip immobilization during the healing phase, providing long-term stability of the LRT. 2%

35]
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Conclusion

Many LRT modifications have been described in the literature and aim to improve the
original technique somehow. To optimize technique selection, an individualized approach
Is necessary. Several authors support the use of muscle severance to prevent the smile
muscle from returning to its original position. In contrast, others use adjuvant products to
prevent muscle movement during the healing process and minimize potential morbidity.
The frenulum section's choice and the extension of the horizontal incision should be
customized to the individual patient's needs. The combination with other approaches may
ensure more predictable and stable results. Finally, clinicians should know the techniques,

advantages, and possible complications to ensure better outcomes.
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Figure Legends

Figure 1. lllustration of the preoperative gummy smile evaluation.
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Figure 3 Flowchart diagram of the study selection

Fig 3. Prisma Flow chart
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Figure 4. lllustration of the smile muscles showing amputation of both levator labii

superioris muscles. Adapted from Ishida et al.[*"]
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Table 1. Lip repositioning technique and surgical modifications

Author, Lower Upper Distal Flap/incision | Frenulum | Muscular Use of Complications
(year) horizontal | horizontal | extension type Section modification | Adjuvants | reported
Incision Incision reference S
Rubinstein | 2to 3 mm At the Projection Partial- Yes N/R N/R Mild pain,
and above the vestibular of the labial | thickness recurrence
Kostianovs | dentoalveol | sulcus commissure
ky (1973) 1 | ar line fundus s.
Second
upper molar
Litton and | Ingum, 3- | Along the Medial side | Full thickness | Yes Muscle N/R N/R
Fournier, 4mm above | inner lip of first flap detached in
(1979)21, upper mucosa bicuspid cases of short
anterior lip
teeth
Miskinyar, | N/R Into the N/R Full thickness | N/R Total or N/R Paresthesia
(1983)E] sulcus and flap partial
transversely Amputation
perpendicul of the levator
ar to the labii
bone superioris
muscle
(LLSM).
Ellenbogen | N/R From nostril base | Supraperiosti | N/R the levator Silicon, Supramid
and Swara, columella to cally labii cartilage, implant
(1984)1 the nostril superioris turbinate rejection
base muscle is bone and Relapse, funny
partially supramid look complaint.
transected spacers
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Rosenblat | At the 10 to 12 Maxillary Partial- yes N/R N/R Minimal
and Simon, | mucogingiv | mm parallel | first molar | thickness ecchymosis
(2006)! al junction | to the first incision and tension,

one, in the slight pain, scar

labial and mucocele

mucosa formation
Ishidaetal., | N/R 5-mm Labial Full thickness | Yes Muscular N/R uneventful
(2010)(] incision in | commissure dissection

the S

columella

between the

caudal

septum and

alar

cartilages
Ribeiro — 1 mm 10to 12 Maxillary Partial- No No N/R Minimal
Junior etal. | coronal to mm apical | first molar | thickness discomfort,
(2013)"] the and parallel incision minor scar

mucogingiv | to the first
al margin one

Jacobsand | Atthe Ata Maxillary No mucosa Yes No Suture Mild
Jacobs mucogingiv | distance first molar | removal at placing for | discomfort
(2013)! al junction | based on the trial, then reversible

twice the performed a trial lip

desired partial- repositionin

repositionin thickness g

gwith a incision.

moustache

shape,

slightly

inferior the

frenum.
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Abdullah et | 4to5mm Parallel and | Second Full thickness | Yes Perioral N/R Minimal
al. (2014)¢1 | above the 8to 10 mm | Premolar incision muscle discomfort,
gingival apical to the dissection tension, mild
margins first pain, perioral
incision edema,
ecchymosis,
bleeding and
relapse
Bholaetal. | Atthe Twice the The extend | Partial Yes No N/R Minimal
(2015) %1 | mucogingiv | amount of | of the thickness morbidity,
al junction | the EGD dynamic upper lip
Subclass(E) | smile tightness
Aly et al. At the 6-8 mm maxillary Partial Yes N/R Botox After LRT:
(2016)12H mucogingiv | superiorly | second thickness injection Slight
al junction | the in the premolar after 2 discomfort,
vestibule weeks from | minimal
the LRT bruising and
extraoral
swelling.
After Botox
injection: N/R
Litumal*2 | 1 mm 8-10 mm Maxillary | partial- Yes Grasping the | Suture Mild pain,
coronally to | apical to the | first molar | thickness bundle of containmen | tension and
the mucogingiv muscle fibers | t of the scar formation
mucogingiv | al junction smile
al line and parallel elevator
to the first muscles
incision.
Torabi etal. | At the In the labial | Maxillary Partial Depending | N/R N/R Minimal
(2018)123 mucogingiv | vestibule, at | first molar | incision with | on the discomfort,
al junction | a distance posterior case scar formation
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based on periosteal
twice the incisions
gingival (Vestibular
display shallowing)
Alammar 1 mm 10 to 12 Maxillary full-thickness | Yes, with | Dissection of | N/R Scar, tension,
and coronal to mm apical | first molar a V-shape | the bony minimum of
Heshmeh the and parallel incision attachments discomfort,
(2018)14 mucogingiv | to the lower of the perioral ecchymosis,
al junction | one muscles minimal
bleeding,
moderate
edema, pain,
flap dehiscence
and numbness.
Dry
Mouth and
partial relapse
Tawfik et At the At twice the | Maxillary Partial- Yes Blunt N/R Slight pain,
al. mucogingiv | distance of | first molar | thickness dissection of swelling, scar
(2018)[191 al line the the muscle formation
preoperativ attachment
e gingival above the
display coronal
incision.
Vergara- At the At twice the | Maxillary Partial No No Botox N/R
Buenaventu | mucogingiv | distance of | first molar | thickness injection
raetal. al junction | the the day
(2016)146] preoperativ after LRT
e gingival
display
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Zardawi et | along 5mm maxillary N/R Yes dissection of | N/R N/R
al. mucogingiv | coronal to second elevator
(2020)27 | al junction | the premolars muscles
mucogingiv
al junction
Duruel et al. | At the At twice the | Maxillary Partial- Yes Yes, via a N/R N/R
(2020)[181 mucogingiv | distance of | second thickness periosteal
al line the gingival | premolars elevation
display
during
smiling for
each tooth
region
Chacon G. | 2 mm apical | At the Maxillary First a partial- | Yes Blunt N/R Minimal
(2020091 to the transition premolars | thickness dissection of swelling,
mucogingiv | line incision. the lip limited
al line between the Then, a keeping the mobility while
masticatory separate full- muscles intact smiling
mucosa and thickness is
the labial made parallel
line or at least
5mm apical
to the lower
horizontal
incision
N/R:Not reported
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Table 2. Combination with adjuvants

With spacers

Silicone spacers, cartilage, turbinate bone, and Supramid
implantst*]

Polymethylmethacrylate -based bone cement fixed!?

With products

Botox[H!

With

surgeries

other

Combination with gingivectomy alonel®!, Gingivectomy and

ostectomy!®-9]
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The Lip Repositioning Surgery: A Review of the Technique's Evolution

Abstract

The lip repositioning technique (LRT) is considered a safe and predictable gummy smile (GS)
treatment. However, since Rubinstein and Kostianovsky introduced it in 1973, it has undergone
several modifications. This article aims to review and provide a historical compilation of the
lip repositioning technique (LRT) evolution to help clinicians understand each technique's

description and the rationale for its modifications to treat GS.

An electronic search was performed in Medline, Scopus, and Cochrane Library up to December
2020, including the "lip repositioning™ term and studies evaluating or discussing the original
LRT's modification in detail. Many LRT modifications have been described in the literature to
minimize relapse, morbidity and improve stability involving muscle severance, subperiosteal
dissection of the gingiva, frenectomies, and adjunctive product use. Discomfort, scar formation,
and pain were the most frequent complications reported. The choice to use a modification

should be analyzed and customized to the individual patient's needs.

Keywords: Excessive Gingival Display; Gummy Smile; Lip Repositioning technique; smile
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Introduction

According to some authors, the "ideal smile" involves 1 to 3 mm of exposed gingiva.[*®! Thus,
the excessive gingival display (EGD), also called gummy smile (GS), is an aesthetic problem
that may affect a person's appearance.*®! This condition is more frequent in women and during

smilingl”® and has a prevalence between 11.8%! and 10.57%.1%

The lip repositioning technique (LRT) described for the first time in plastic surgery by
Rubinstein and Kostianovsky!*! is a widely used, effective, safe, and predictable treatment
with an average GS reduction of 2.71 mm.[*> 331 However, the literature describes several
modifications of the original technique using myotomies, subperiosteal dissection of the

gingiva, and adjunctive product use.4-26l

Therefore, this article aims to review and provide a historical compilation of the lip
repositioning technique (LRT) evolution to help clinicians understand each technique's

description and the rationale for its modifications to treat GS.

Material and methods
Search strategy

An electronic search in Medline, Scopus, and Cochrane Library databases was performed up to

December 2020 to conduct an exploratory narrative review and answer the following questions:
1. What are the different modifications of the original LRT?

2. Which are the basis of the different modifications of the LRT?
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The search strategy included the "lip repositioning " term to identify the relevant studies. The
search has no language or time restrictions. Additionally, a hand searching of the selected

articles was performed.

Study Selection

Two independent researchers (K.G. and A.M.) performed the search strategy. Titles and
abstracts were assessed to identify relevant clinical studies (clinical trials, prospective case
series, and case reports). Then, the same calibrated reviewers extracted data from the selected

articles into tables. Any disagreement was resolved by consensus with a third examiner (A.V.)

Diagnose and Case selection

Typically, a patient is diagnosed with GS or EGD when having a high smile line, showing more
than 2 mm of free gingiva.’”l A thorough examination and correct diagnosis are essential to
achieve aesthetic and predictable treatment results.*®! It is necessary to emphasize that before
any surgical treatment, the gummy smile's etiology must be identified. The GS's etiology is
often multifactorial, including altered passive eruption (APE), VME, anterior dentoalveolar
extrusion, gingival enlargement, hypermobile upper lip (HUL), short lip, and asymmetrical
upper lip.[2:8.1% 200 \When a patient presents gross overbite, vertical maxillary excess (VME), or
overgrowth of the upper jaw, orthognathic surgery is the first recommended option.[*l However,
most patients refuse this surgery due to its high morbidity and the need to be hospitalized. -
221 The LRT alone could be used when the patient presents short upper lip, HUL (lip mobility
>8 mm), and VME except for severe cases'? 1231, Additionally, it may be used in combination

with other techniques to treat APE and gingival enlargement 24 251,
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The lip repositioning technique

Rubinstein and Kostianovsky first presented the LRT in 1972 and published it in the plastic
surgery field one year later.[*!: 261 The surgery was based on a strip of maxillary labial mucosa
excision to eliminate the lip "over-excursion” while smiling. The gingival display is measured
from the gingival margin to the lower border of the upper lip during smiling (Figure 1). This
technique performed a turndown flap to close the wound with the lower edge. The distal
references of the horizontal incision coincide with the labial commissures' projection during the
smile, at the second maxillary molars level. The upper edge of the horizontal incision was
placed at the bottom of the upper buccal sulcus, and the lower edge 2 -3 mm above the
dentoalveolar line sectioning the frenum. The removal of mucosa was partial, leaving the
periosteum intact. (Figure 2). Finally, the lip was immobilized using plaster or adhesive tape.

Years later, it was introduced in the dental cosmetic area by Rosenblat and Simon[?71,
Modifications to the original technique
Surgical modifications

The LRT aims to minimize the EGD by reducing the elevator smile muscle's retraction 281, The
main modifications related to muscle severance or detachment, frenectomies, and the horizontal

incision extension are shown in Table 1.

Litton and Fournier™ reviewed the LRT in 1979. They recommended performing the horizontal
incision using the first bicuspid medial side as a reference and a full-thickness flap. Also,
suggested muscle detached in cases of short lips. Miskinyar® performed the original surgery,
finding relapses in his patients, and modified the technique by performing an amputation of the
levator labii superioris muscle (LLSM). Rosenblat and Simonl?”l performed the horizontal

incision over the mucogingival line from the first molar and sectioning the frenulum. They also
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recommended that the amount of tissue removed should be twice the amount of gingival tissue
exposed with a maximum of 10-12 mm. On the other hand, a technique to reduce the elevator
of the upper lip muscle function was proposed by Ishida et al.?®! This procedure required a
subperiosteal dissection through a 5-mm columella incision and two 5-mm lateral incisions
inside the nostrils. The LLSM was identified and dissected through the lateral incisions. (Figure

3) Besides, the authors performed a frenectomy to lengthen the upper lip.

Jacob and JacobB% evaluated the LRT with a reversible trial before mucosal cutting using
sutures. Then, the incisions and the frenectomy were performed using a high-power diode laser
(975 mm, 4 W, CW). In the same year, Ribeiro — Junior et al.™ modified the surgical procedure
described by Rosenblat and Simon[?™ involving two mucosal strip removal, leaving exposed
the connective tissue from the midline to the first upper molar and maintaining the frenulum
intact. The minor salivary glands were removed when necessary. In the same way, Torabi et
al.BY avoided cutting the frenulum and performed periosteal fenestrations. They used extraoral

tapes to stabilize tissues as the original LRT.[?6]

Abdullah et al.®? performed a full-thickness incision 4 to 5 mm above the gingival margins
from the second premolar level to the contralateral. A parallel line was made using a surgical
caliper at approximately 8 to 10 mm apical to the first incision. After removing the soft tissue
strip, the LLSM and depressor septi muscles were released and repositioned in a lower position
using circumferential sutures around the canines. In 2015, Bhola et al.[*] published a new GS

classification and introduced the lip stabilization technique (LipStaT).

Littuma et al.*3! described an innovative suture procedure designed to maintain the traction and
containment of the smile elevator muscles. After reporting that muscle severance improved
EGD reduction, different authors started to perform the technique using a full-thickness flap
and the levator muscle myotomy.['® 23 341 They indicated that this method alters the smile

muscles' position, avoiding muscle pull.
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Recently, Zardawi et al. Y modified the technique by changing the mucogingival junction
position to a more coronal without removing a mucosal strip. On the other hand, Duruel et al.
%] presented a tooth-based LRT calculating the amount of mucosa to be removed based on the
amount of gum shown for each tooth area. Similarly, Chaconl®®! performed a calculation of the
average tissue to be removed and suggested a microsurgical division of mucosa, periosteum,

and bone with periosteum fixation.

It is essential to point out that some authors use a laser to remove the mucosa strip from the

maxillary buccal vestibule.[?% 37-%
Improvements with the use of adjuvants and spacers

A recent systematic review™ suggested combining the LRT with other approaches such as
periodontal plastic surgeries, restorative procedures, or BT injections to obtain more predictable

and stable results. A review of the use of adjuvants is shown in Table 2.

Ellenbogen and Swaral*® tried to improve the LRT by partial transection of the LLSM by
inserting silicone spacers and Supramid implants into a pocket created by an incision inside the
nostrils. The use of spacers was intended to fill the muscle space to prevent future reinsertion
at the same level. However, the authors reported rejection of Supramid implants. Similarly, it
has been suggested to use polymethylmethacrylate (PMMA)-based bone cement fixed to the
bone with fixation screws in maxillary overgrowth and subnasal skeletal depression producing

a retraction of the upper during smiling. (41
Combination with other surgical techniques

On the other hand, some authors recommend combining the LRT with other therapeutic options
for GS to ensure more predictable and stable results. One approach is the combination with a
gingivectomy.[*® However, some authorst® 4244 recommend using the LRT in association with

gingivectomy and osteotomy. In cases of excessive muscle function and HUL, botulinum toxin
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type A (BT) has been recommended to prevent muscle contractionl*®l. Aly et al. suggested it
use as an adjuvant two weeks after the lip repositioning surgery[*®! and other authors the day
after. 1 BT injections produce lip immobilization during the healing phase, providing long-

term stability of the LRT. 146471
Complications

Postoperative complications have been described in the literature, being discomfort, scar

formation [1% 2327, 30-32,46] ‘and pain 123 27.32] the most frequently reported.

Other LRT modifications reported swelling,* 461 ecchymosis, 2”1 edema of the upper lip and
perioral area,’?® %21 minor bleeding?® 321 and mucocele formation.?l A review of the

complications reported is also shown in Table 1.

Conclusion

Many LRT modifications have been described in the literature and aim to improve the original
technique somehow. Several authors support the use of muscle severance to prevent the smile
muscle from returning to its original position, while others use adjuvant products to prevent
muscle movement during the healing process and minimize potential morbidity. The frenulum
section's choice and the extension of the horizontal incision should be customized to the
individual patient's needs. The combination with other approaches may ensure more predictable
and stable results. Finally, clinicians should know the techniques, advantages, and possible

complications to ensure better outcomes.
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Figure Legends

Figure 1. lllustration of the preoperative gummy smile evaluation.

Figure 2. lllustration showing the surgical removal of the mucosal strips.
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Figure 3. lllustration of the smile muscles showing amputation of both levator labii superioris
muscles. Adapted from Ishida et al.[*!
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Table 1. Lip repositioning technique and surgical modifications

Author, Lower Upper Distal Flap/incision Frenulu | Muscular Use of Complicatio
(year) horizontal horizontal | extension type m modificatio | Adjuvants | ns reported
Incision Incision reference Section ns
Rubinstein | 2to 3 mm At the Projection | Partial- Yes N/R N/R Mild pain,
and above the vestibular of the labial | thickness recurrence
Kostianov | dentoalveolar | sulcus commissure
sky (1973) | line fundus S.
26
- Second
upper molar
Litton and | In gum, 3- Along the Medial side | Full thickness Yes Muscle N/R N/R
Fournier, | 4mm above inner lip of first flap detached in
(1979, | upper mucosa bicuspid cases of
anterior teeth short lip
Miskinyar, | N/R Into the N/R Full thickness N/R Total or N/R Paresthesia
(1983)E] sulcus and flap partial
transversely Amputation
perpendicul of the
ar to the levator labii
bone superioris
muscle
(LLSM).
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Ellenboge | N/R From nostril base | Supraperiostical | N/R the levator Silicon, Supramid
n and columella to ly labii cartilage, implant
Swara, the nostril superioris turbinate rejection
(1984)1401 base muscle is bone and
partially supramid Relapse,
transected spacers funny I(.)Ok
complaint.
Rosenblat | At the 10 to 12 Maxillary Partial- yes N/R N/R Minimal
and mucogingival | mm parallel | first molar | thickness ecchymosis
Simon, junction to the first incision and tension,
(2006)2" one, in the slight pain,
labial scar and
mucosa mucocele
formation
Ishida et N/R 5-mm Labial Full thickness Yes Muscular N/R uneventful
al., incision in | commissure dissection
(201091 the S
columella
between the
caudal
septum and
alar
cartilages
Ribeiro— | 1 mm coronal | 10 to 12 Maxillary Partial- No No N/R Minimal
Junioret | tothe mm apical | first molar | thickness discomfort,
and parallel incision minor scar
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al. mucogingival | to the first
(2013)51 | margin one
Jacobs and | At the Ata Maxillary No mucosa Yes No Suture Mild
Jacobs mucogingival | distance first molar | removal at the placing for | discomfort
(2013)B% | junction based on trial, then reversible
twice the performed a trial lip
desired partial- repositionin
repositionin thickness g
g with a incision.
moustache
shape,
slightly
inferior the
frenum.
Abdullah | 4to 5 mm Parallel and | Second Full thickness Yes Perioral N/R Minimal
et al. above the 8to 10 mm | Premolar incision muscle discomfort,
(2014)1¥2 | gingival apical to the dissection tension, mild
margins first pain, perioral
incision edema,
ecchymosis,
bleeding and
relapse
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Bhola et At the Twice the The extend | Partial thickness | Yes No N/R Minimal
al. (2015) | mucogingival | amount of | of the morbidity,
[19] junction the EGD dynamic upper lip
Subclass(E) | smile tightness
Alyetal. | Atthe 6-8 mm maxillary Partial thickness | Yes N/R Botox After LRT:
(2016)¢1 | mucogingival | superiorly | second injection Slight
junction the in the premolar after 2 discomfort,
vestibule weeks from | minimal
the LRT bruising and
extraoral
swelling.
After Botox
injection:
N/R
Litumal®! | 1 mm 8-10 mm Maxillary | partial- Yes Grasping the | Suture Mild pain,
coronally to | apical to the | first molar | thickness bundle of containmen | tension and
the mucogingiv muscle t of the scar
mucogingival | al junction fibers smile formation
line and parallel elevator
to the first muscles
incision.
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Torabiet | Atthe In the labial | Maxillary Partiall incision | Dependin | N/R N/R Minimal
al. mucogingival | vestibule, at | first molar | with posterior | g on the discomfort,
(2018)B | junction a distance periosteal case scar
based on incisions formation
twice the (Vestibular
gingival shallowing)
display
Alammar | 1 mm coronal | 10 to 12 Maxillary full-thickness Yes, with | Dissection N/R Scar, tension,
and to the mm apical | first molar aV- of the bony minimum of
Heshmeh | mucogingival | and parallel shape attachments discomfort,
(2018)12% | junction to the lower incision | of the ecchymosis,
one perioral minimal
muscles bleeding,
moderate
edema, pain,
flap
dehiscence
and
numbness.
Dry
Mouth and
partial
relapse
Tawfik et | Atthe At twice the | Maxillary Partial- Yes Blunt N/R Slight pain,
al. mucogingival | distance of | first molar | thickness dissection of swelling, scar
(2018)B4 | line the the muscle formation
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preoperativ attachment
e gingival above the
display coronal
incision.
Zardawi et | along 5mm maxillary N/R Yes dissection of | N/R N/R
al. mucogingival | coronal to elevator
(2020)?1 | junction the second muscles
.. | premolars
mucogingiv
al junction | maxillary
second
premolars
Duruel et | Atthe At twice the | Maxillary Partial- Yes Yes, via a N/R N/R
al. mucogingival | distance of | second thickness periosteal
(2020)B3%1 | line the gingival | premolars elevation
display
during
smiling for
each tooth
region
Chacon G. | 2 mm apical | Atthe Maxillary First a partial- Yes Blunt N/R Minimal
to the transition premolars thickness dissection sweling,
(2020)t! o : - oo o
mucogingival | line incision. Then, dissecting limited
line between the a separate full- the lip mobility
masticatory thickness is keeping the while smiling
mucosa and made parallel or muscles
at least 5mm intact

Tesis publicada con autorizacion del autor

No olvide citar esta tesis

49



¥ TESIS

UNIVERSIDAD

CIENTIFICA

the labial apical to the
line lower horizontal
incision

N/R= Not reported

Table 2. Combination with adjuvants

With spacers

Silicone spacers, cartilage, turbinate bone and Supramid
implantst]
Polymethylmethacrylate -based bone cement fixed[*!!

With adjuvant

Botox[461.147]

products
With other e Combination with gingivectomy alone, Gingivectomy
surgeries and ostectomy!3®: 42-44]
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V1. Version en espafiol (en caso haya sido aceptada en otro idioma):

La cirugia de reposicionamiento de labios: una revision de la evolucion de la

técnica
Resumen

La técnica de reposicionamiento de labios (LRT) se considera un tratamiento seguro y
predecible de sonrisa gingival (GS). Sin embargo, desde que Rubinstein y Kostianovsky
lo introdujeron en 1973, ha sufrido varias modificaciones. Este articulo tiene como
objetivo revisar y proporcionar una recopilacion historica de la evolucion de la técnica de
reposicionamiento de labios (LRT) para ayudar a los médicos a comprender la

descripcion de cada técnica y la justificacion de sus modificaciones para tratar el GS.

Se realiz6 una busqueda electronica en Medline, Scopus y Cochrane Library hasta
diciembre de 2020, que incluy6 los términos "reposicionamiento de labios", "técnica de
reposicionamiento de labios™ o "cirugia de reposicionamiento de labios" y estudios que
evallan o discuten en detalle la modificacién del LRT original. La bdsqueda no tiene

restricciones de idioma ni de tiempo. Ademas, se realizd una busqueda manual de las

referencias de todos los articulos incluidos.

Las modificaciones descritas en la literatura incluyen rotura muscular, diseccién
subperiostica de la encia, frenectomias y el uso de productos adyuvantes. Su objetivo es
minimizar las recaidas, la morbilidad y mejorar la estabilidad. EI malestar, la formacion
de cicatrices y el dolor fueron las complicaciones mas frecuentes reportadas. La eleccion
de utilizar una modificacién debe analizarse y personalizarse de acuerdo con las

necesidades individuales del paciente.
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Keywords: Excesiva exhibicidn gingival; Risa contagiosa; Técnica de reposicionamiento

de labios; sonrisa

Introduccion

Segun algunos autores, la "sonrisa ideal” involucra de 1 a 3 mm de encia expuesta. [1-3]
Asi, la exhibicion gingival excesiva (EGD), también llamada sonrisa gingival (GS), es un
problema estético que puede afectar a una apariencia de la persona. [4-7] Esta condicion
es mas frecuente en mujeres y durante la sonrisa [8, 9] y tiene una prevalencia entre 11,8%

[10] y 10,57%. [11]

Por lo general, a un paciente se le diagnostica GS o EGD cuando tiene una linea de sonrisa
alta y muestra mas de 2 mm de encia libre. [12] Un examen completo y un diagnostico
correcto son esenciales para lograr resultados de tratamiento estéticos y predecibles. [13]
Es necesario destacar que antes de cualquier tratamiento quirargico se debe identificar la
etiologia de la sonrisa gingival. La etiologia del GS es a menudo multifactorial, que
incluye erupcion pasiva alterada (APE), exceso maxilar vertical (VME), extrusion
dentoalveolar anterior, agrandamiento gingival, labio superior hipermdvil (HUL), labio
corto y labio superior asimétrico. [2, 9, 14 , 15] Cuando un paciente presenta
sobremordida macroscépica, EMV o sobrecrecimiento de la mandibula superior, la
cirugia ortognatica es la primera opcién recomendada. [4] Sin embargo, la mayoria de los
pacientes rechazan esta cirugia debido a su alta morbilidad y la necesidad de ser

hospitalizados. [16, 17]

La técnica de reposicionamiento de labios (LRT) descrita por primera vez en cirugia
plastica por Rubinstein y Kostianovsky [18], es un tratamiento ampliamente utilizado,
efectivo, seguro y predecible con una reduccién de GS promedio de 2,71 mm. [19, 20]

La TRL sola podria utilizarse cuando el paciente presenta labio superior corto, HUL
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(movilidad del labio> 8 mm) y VME, excepto en casos graves [14, 19, 21]. Sin embargo,
la bibliografia describe varias modificaciones del LRT original mediante miotomias,

diseccion subperiostica de la encia y uso de productos complementarios. [22-24]

Por lo tanto, este articulo tiene como objetivo revisar y proporcionar una compilacion
historica de la evolucidn de la técnica de reposicionamiento de labios (LRT) para ayudar
a los medicos a comprender la descripcion de cada técnica y la justificacion de sus

modificaciones para tratar el GS.

Materiales y métodos

Estrategia de busqueda

Se realiz6 una blsqueda electronica en Medline (a través de Pubmed), Scopus y Cochrane
Library (CENTRAL) hasta diciembre de 2020 para realizar una revision exhaustiva de la

literatura y responder las siguientes preguntas:

1. ¢Cudles son las diferentes modificaciones del LRT original?

2. ¢(Cuales son la base de las diferentes modificaciones de la LRT?

3. ¢Cudles son las principales complicaciones de las modificaciones LRT?

La estrategia de bdsqueda incluyé los términos "reposicionamiento de labios", "técnica
de reposicionamiento de labios" o "cirugia de reposicionamiento de labios" para
identificar los estudios relevantes. La blasqueda no tiene restricciones de idioma ni de
tiempo. Ademas, se realizd una busqueda manual de las referencias de todos los articulos

incluidos.
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Criterios de inclusion / exclusion

Los ensayos clinicos aleatorizados o no aleatorizados, las series de casos y los informes
de casos se consideraron para su inclusion si describian una modificacién del LRT
original [18]. Se excluyeron los articulos que no proporcionaron detalles adecuados o

descripcidn de la técnica utilizada.
La técnica original de reposicionamiento de labios

Rubinstein y Kostianovsky presentaron por primera vez el LRT en 1972 y lo publicaron
en el campo de la cirugia plastica un afio después. [18, 25] La cirugia se baso en una tira
de escision de la mucosa labial maxilar para eliminar la “sobreexcursion” del labio
mientras sonreia. La visualizacion gingival se mide desde el margen gingival hasta el
borde inferior del labio superior durante la sonrisa (Figura 1). Esta técnica realizd un
colgajo de cobertura para cerrar la herida con el borde inferior. Las referencias distales
de la incision horizontal coinciden con la proyeccion de las comisuras labiales durante la
sonrisa, a nivel de los segundos molares superiores. El borde superior de la incisién
horizontal se coloco en la parte inferior del surco bucal superior y el borde inferior 2-3
mm por encima de la linea dentoalveolar que secciona el frenillo. La remocion de mucosa
fue parcial, dejando intacto el periostio (Figura 2). Finalmente, se inmovilizo el labio con

yeso o cinta adhesiva.
Seleccidn de estudios y extraccion de datos

Dos investigadores independientes (KG y A.M.) realizaron de forma independiente la
estrategia de busqueda. Los titulos y resuimenes se evaluaron de forma independiente para
identificar estudios clinicos relevantes. Se realizd una seleccion de articulos de texto

completo para identificar los articulos que cumplian con los criterios de inclusion. Luego,
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los mismos revisores extrajeron los datos de los articulos seleccionados en tablas.

Cualquier desacuerdo se resolvid por consenso con un tercer examinador (A.V.)

Los articulos incluidos fueron evaluados minuciosamente por el contenido relacionado
con la técnica de modificacion quirdrgica LRT. Los datos extraidos incluyeron: Autor
(afio), modificaciones en la incisién horizontal inferior y superior, referencias de
extension distal, tipo de colgajo / incision, informacién sobre la seccién del frenillo,
modificaciones musculares, uso de adyuvantes. Ademas, se resumieron los datos sobre

todas las complicaciones posoperatorias.

Resultados

Se seleccionaron un total de 633 citas de tres bases de datos; 335 de Scopus, 241 de
Medline a través de Pubmed y 57 de Cochrane. La figura 3 muestra el diagrama de flujo.
Después de eliminar los articulos duplicados, quedaron 420 articulos para la seleccion de
titulos y resumenes. Y después de la evaluacion del texto completo, solo quedaron 23
estudios para la extraccion de datos. Las principales modificaciones relacionadas con la
ruptura o desprendimiento muscular, las frenectomias, la extension de la incision

horizontal y las complicaciones reportadas se muestran en la tabla 1.

La incision horizontal inferior a lo largo de la unién mucogingival fue la técnica de
eleccion. Sin embargo, con respecto a la incision horizontal superior, los autores informan
que la realizan en el surco [5], la mucosa labial [4, 26]. Por el contrario, otros realizan
una proyeccion apical a la incision inferior a5 mm [27], 6 a 8 mm [28], 8 mm [29], 8 a
10 mm [29, 30], entre 10 y 12 mm [23, 24] o dos veces la cantidad de EGD [31-35]. La
referencia mas frecuente para la proyeccion distal de la incision horizontal fue el primer
molar superior [21, 23, 30, 32, 35, 36]. Seis autores realizaron una incision de espesor

total [4, 5, 21, 26, 29, 37] y 13 informaron seccionar el frenillo labial.

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥ TESIS CIENTIFICA

Con respecto a la ruptura del mdsculo (Figura 4), los autores recomendaron el
desprendimiento del musculo en casos de labios cortos [4], la amputacion del mdsculo
[5, 21, 24, 33, 37] y la contencion del musculo con suturas [30]. los autores recomiendan
combinar LRT con otras opciones terapéuticas para asegurar resultados mas predecibles
y estables. Los adyuvantes mas utilizados fueron la toxina botulinica (BT), [28, 35] y los
espaciadores [38, 39]. La TRL con gingivectomia y osteotomia [26, 40-43] fue la cirugia
asociada maés frecuente. La Tabla 2 muestra el resumen de los adyuvantes usados en

combinacion con la LRT.

En todos los estudios, la complicacion postoperatoria mas frecuente fue el malestar, la
formacion de cicatrices [21, 23, 28, 29, 31, 32, 36] y el dolor [18, 21, 29, 36]. Otras
modificaciones de LRT informaron hinchazon, [28, 33] equimosis, [36] edema del labio

superior y area perioral, [21, 29] hemorragia leve [21, 29] y formacidn de mucocele. [36]
Discusion

Entre los procedimientos utilizados para mejorar la GS, el LRT reduce la retraccién del
musculo elevador de la sonrisa al acortar el vestibulo, reduciendo la EGD al sonreir [44].
Fue presentado por primera vez en 1972, publicado en el campo de la cirugia plastica por
Rubinstein y Kostianovsky [18, 25], e introducido afios mas tarde en el area de la
cosmética dental por Rosenblat y Simon [36]. Este procedimiento ha sido sugerido para

pacientes que solicitan un procedimiento menos invasivo en comparacion con la cirugia

ortognatica [16, 17] y ha evolucionado significativamente a lo largo de los afios.

Litton y Fournier [4] fueron los primeros en revisarlo en 1979, recomendando una
incision horizontal utilizando el primer lado medial premolar como referencia y un
colgajo de espesor completo. Ademas, sugirio desprendimiento de masculo en casos de

labios cortos. Miskinyar [5] realizo la técnica original, encontrando recaidas en sus
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pacientes, y la modifico realizando una amputacion del mdsculo elevador del labio
superior (LLSM). Después de informar que la ruptura muscular mejoro la reduccion de
EGD, diferentes autores comenzaron a realizar la técnica utilizando un colgajo de espesor
total y la miotomia del musculo elevador. [21, 24, 33] Indicaron que este método altera

la posicion de los musculos de la sonrisa, evitando el tirdbn muscular.

Ishida y otros [37] propuso una técnica para reducir la funcion del musculo elevador del
labio superior y una frenectomia para alargar el labio superior. Sin embargo, requirié una
diseccidn subperiostica a través de la columela e incisiones laterales dentro de las fosas
nasales. Abdullah y otros [29] realiz6 una incision de espesor total de 4 a5 mm por encima
de los mérgenes gingivales desde el nivel del segundo premolar hasta el contralateral y
una linea paralela utilizando un calibre quirargico a aproximadamente 8 a 10 mm apical
de la primera incision. Después de retirar la tira de tejido blando, los masculos LLSM y
depresor septi se soltaron y se reposicionaron en una posicion mas baja utilizando suturas
circunferenciales alrededor de los caninos. Los autores que apoyan esta modificacion
mediante la miotomia del LLM informaron menos recurrencias y una mayor estabilidad
postoperatoria que la técnica convencional [24]. Aunque la miotomia mostré una
tendencia a una mayor reduccién de la EGD a los 6 meses de seguimiento, no hay datos

a mas largo plazo [20].

La complicacion postoperatoria més frecuente fue el malestar, la formacion de cicatrices
[21, 23, 28, 29, 31, 32, 36] y el dolor [18, 21, 29, 36]. Otras modificaciones de LRT
informaron hinchazén, [28, 33] equimosis, [36] edema del labio superior y éarea perioral,

[21, 29] hemorragia leve [21, 29] y formacion de mucocele. [36]

Rosenblat y Simon [36] realizaron la incision horizontal sobre la linea mucogingival
desde el primer molar seccionando el frenillo. También recomendaron que la cantidad de

tejido extraido sea el doble de la cantidad de tejido gingival expuesto con un maximo de
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10-12 mm. Jacob y Jacob [31] evaluaron el LRT con una prueba reversible antes del corte
de la mucosa con suturas. A continuacion, se realizaron las incisiones y la frenectomia

con un laser de diodo de alta potencia (975 mm, 4 W, CW).

Por otro lado, algunas modificaciones incluyeron dejar intacto el frenillo labial maxilar.
Ribeiro - Junior y otros [23] modifico el procedimiento quirdrgico descrito por Rosenblat
y Simon [36] que implica la extraccion de dos tiras mucosas, dejando expuesto el tejido
conectivo desde la linea media hasta el primer molar superior y manteniendo intacto el
frenillo. De la misma forma, Torabi et al. [32] evitd cortar el frenillo y realizd
fenestraciones periosticas. Utilizaron cintas extraorales para estabilizar los tejidos como
el LRT original. [25] Del mismo modo, Bhola et al. [14] public6 una nueva clasificacion
GS e introdujo la técnica de estabilizacion de labios (LipStaT), evitando seccionar el

frenillo.

Las modificaciones recientes tenian como objetivo cambiar la posicion de la unién
mucogingival a una mas coronal sin quitar una tira mucosa [27]. Alternativamente,
algunos autores realizan un céalculo personalizado basado en la cantidad de encia mostrada

para cada area del diente [34] y sonrisa y exposicion papilar. [26]

Se ha sugerido combinar la LRT con otros enfoques como las cirugias plasticas
periodontales, los procedimientos de restauracion o las inyecciones de BT para obtener
resultados mas predecibles y estables [20]. En la Tabla 3 se muestra una revision del uso
de adyuvantes. Ellenbogen y Swara [38] intentaron mejorar el LRT mediante una seccién
parcial del LLSM insertando espaciadores de silicona e implantes Supramid en un bolsillo
creado por una incisién dentro de las fosas nasales. Los espaciadores estaban destinados
a llenar el espacio muscular para evitar una futura reinsercion al mismo nivel. Sin
embargo, los autores informaron sobre el rechazo de los implantes Supramid. Asimismo,

se ha sugerido utilizar cemento 6seo a base de polimetilmetacrilato (PMMA) fijado al
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hueso con tornillos de fijacion en sobrecrecimiento maxilar y depresion esquelética

subnasal, produciendo una retraccion del empeine durante la sonrisa. [39]

Por otro lado, algunos autores recomiendan utilizar la LRT con otras opciones
terapéuticas en casos de APE, agrandamiento gingival y prevencién de recaidas [20, 27,
45]. Un enfoque es la gingivectomia, [23] en asociacién con la gingivectomia y la

osteotomia [26, 40-42] e incluso con flujos de trabajo digitales [46].

Se ha recomendado la BT tipo A en casos de funcién muscular excesiva y HUL para
prevenir la contraccion muscular. [47] Aly y col. sugirieron usarlo como adyuvante dos
semanas después de la cirugia de reposicionamiento del labio [28] y otros autores al dia
siguiente. [35] Las inyecciones de BT producen inmovilizacion de los labios durante la

fase de cicatrizacion, lo que proporciona estabilidad a largo plazo de la LRT. [28, 35]

Conclusion

Muchas modificaciones de LRT se han descrito en la literatura y tienen como objetivo
mejorar la técnica original de alguna manera. Para optimizar la seleccion de técnicas, es
necesario un enfoque individualizado. Varios autores apoyan el uso de la separacion
muscular para evitar que el masculo de la sonrisa vuelva a su posicion original. Por el
contrario, otros usan productos adyuvantes para prevenir el movimiento muscular durante
el proceso de curacion y minimizar la morbilidad potencial. La eleccion de la seccion del
frenillo y la extensién de la incision horizontal deben adaptarse a las necesidades
individuales del paciente. La combinacién con otros enfoques puede garantizar resultados
mas predecibles y estables. Finalmente, los médicos deben conocer las técnicas, ventajas

y posibles complicaciones para asegurar mejores resultados.
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Anexos

Figura 1. llustracion de la evaluacion preoperatoria de la sonrisa gingival.

Figura 2. llustracion que muestra la extirpacion quirdrgica de las tiras mucosas.
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Figura 3 Diagrama de flujo de la seleccion del estudio

Fig 3. Prisma Flow chart
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VII. Abreviaturas

1. LRT: Lip repositioning technique (Técnica de reposicionamiento labial).

2. GS: Gingival smile (Sonrisa gingival).

3. EGD: Excessive gingival display (Exhibicion gingival excesiva).

4. APE: Altered passive eruption (Erupcion pasiva alterada).

5. VME: Vertical maxillary excess (Exceso maxilar vertical).

6. HUL: Hypermobile upper lip (Labio superior hipermovil).

7. LLSM: Levator labii superioris muscle (Musculo elevador del labio superior).
8. LipStaT: Lip stabilization technique (Técnica de estabilizacion de labios).

9. PMMA: Polymethylmethacrylate (Polimetilmetacrilato).

10. BT: Botulinum toxin (Téxina botulinica).
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VIII. Anexos:

1. Prueba de imprenta del articulo o carta de aceptacion de ser el caso

European Journal of General Dentistry

@Thieme

-

Title: The Lip Repositioning Surgery: A Review of the Technique's Evolution

Decision correspondence

Decision: Accept

Date of decision: 2021-06-06

Decision email title: Accept manuscript

Decision email text: Manuscript: EJGD-2021-4-3/R1 RESUBMISSION - (6) - The Lip Repositioning Surgery: A Review of the Technigue's Evolution
Date submitted: 2021-06-03

Dear Dr. Vergara-Buenaventura

It is a pleasure to inform you that your manuscript is now acceptable for publication in the European Journal of General Dentistry.
Proofs of your manuscript and Copyright Transfer Agreement will be sent by the production team in due course

Sincerely,

Dr. Nejdet Adanir, DDS, PhD

Editor-in-Chief, European Journal of Dentistry

Associate Professor, Department of Restorative Dentistry
College of Dentistry, King Faisal University

Al Ahsa, KSA, 31982

necdethan@gmail.com
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2. Copia de carta de aprobacion académica

UNIVERSIDAD

CIENTIFICA

FORMATO DE DEFENSA DE PROYECTO DE TESIS O REVISION ACADEMICA
PARA REVISION DE LITERATURA
(APLICADO SOLO PARA ESPECIALIDAD Y PARA EL TRABAJO DE INVESTIGACION PARA BACHILLER)

Lima 30 de marzo del 2021 N2 de Registro: N* 578-2020-P0OS599
Titulo: “TECNICAS DE REPOSICIONAMIENTO LABIAL PARA LA CORRECCION DE LA SOMRISA GINGIVAL: UMA REVISION
MARRATIVA™
Alumnofa: KELLY GOMZALES MEDINA
Secciones del Protocolo: Presenta y estd Presentay esta Mo Presenta Observaciones
correcto incorrecto
1. Caratula. Colocar en letras maydsculas
X los nombres del tesista y
asesor
2. Pregunta de investigacion. "
3. Introduccion.
X ARadir mds referencias
4. Justificacidn. X Mejorar redaccitn
5. Objetivos. ¥
6. Temas de revision. Afadir tema de
X complicaciones
7. Limitaciones del estudio. X
8. Cronograma de trabajo. X Afadir envio a revista
cientifica, modificar meses
9. Presupuesto.
X
10. Referencias bibliograficas. Corregir segin formato
X Vancouver modificado (no
colocar en cursiva la revista)
11. Anexos. Afadir imagenes de las
X técnicas

Sugerencias: Revisar signos de

puntuacién
Observaciones:
a) Aprobado con pase a ¢) Aprobado y Requiere
b) Desaprobado
Comité de Etica solucionar observaciones
Informe concluye:
X
W’ kﬂ,ﬁl
._.--E-'zl o !
Presidente Miembro
MOMBRES ¥ APELLIDGS: ERICK VALDIVIA FRIAS NOMERES ¥ APELLIDGS: PEDRO LUIS TINEDO LOPEZ
DR SOI5T4FE DL 45159119
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3. Copia de documento de aprobacidon de comité de ética

UNIVERSIDAD

comTE INSTITUCIONALDE ETICAEN S IENTIFICA

INVESTIGACION

CONSTANCIA N° 217-CIEI-CIENTIFICA-2021

El presidente del Comité Institucional de Etica en Investigacién de la Universidad
Cientifica del Sur (CIEI-CIENTIFICA) da constancia que el proyecto de investigacion,
cuyos datos se registran a continuacién, ha sido aprobado por el CIEI-CIENTIFICA.

Cédigo de registro: 578-2020-POS99

Titulo: Técnica de reposicionamiento labial para la correccién
de la sonrisa gingival. Una revision narrativa

Investigador(a): Kelly Consuelo Gonzales Medina

La aprobacién del proyecto de investigacion implica que el documento presentado a
evaluacién cumple con los lineamientos de Universidad en materia de investigacion y
ética, los cuales se sustentan en la normativa internacional vigente. Adicionalmente, en
el contexto de la pandemia de enfermedad por COVID-19, le recomendamos cumplir

En tal sentido, esta aprobacién carecera de valor si es que el proyecto de investigacion
arriba indicado es modificado de cualquier forma. Toda enmienda, afiadido, eliminacion
o eventualidad (eventos adversos, etc.) posterior a la fecha de aprobacion debe ser
reportado al CIEI-CIENTIFICA.

La vigencia de la aprobacién de este documento es de dieciocho (18) meses (hasta el
3 de diciembre del 2022), periodo en el que puede desarrollarse el proyecto. Cualquier
tramite para su renovacién debera ser enviado antes del término de la vigencia de este
documento, debiendo suspenderse todo desarrollo hasta que la renovacion sea
aprobada. La presente aprobacidn sera ratificada en la sesion del CIElI mas préxima.

Villa El Salvador, 4 de junio de 2021

Institucional

de Etica en
Investigacion

Mg. Fulltcm Paul Rivera Albinagorta
Presidente
Comité Institucional de Etica en Investigacion
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4. Copia de resolucion de aprobacion del proyecto de tesis

UNIVERSIDAD

CIENTIFICA

RESOLUCION DIRECTORAL DE ACEPTACION DEL PROYECTO DE TESIS
Y NOMBRAMIENTO DEL ASESOR

RESOLUCION DIRECTORAL DE LA CARRERA DE ESTOMATOLOGIA
N* 030-DACE-DAFCS-U. CIENTIFICA-2021

Lima, 28 de junso del 2021

VISTO:

El informe técnico del Comité Institucional de Etica en Investigacion de la Universidad
Cientifica del Sur con codigo N® 578-2020-POS99 sc aprucha ¢l proyecto de Tesis
Titulado: “LA CIRUGIA DE REPOSICIONAMIENTO LABIAL: UNA REVISION DE
LA EVOLUCION DE LA TECNICA® presentado por KELLY CONSUELO GONZALES
MEDINA.

CONSIDERANDO:

Que, de acuerdo al Reglamento General de la Universsdad Cientifica del Sur y los reglamentos
de preposgrado para obtener el Tiulo de ESPECIALISTA EN PERIODONCIA E
IMPLANTES en la Carrera de Estomatologia de la Universadad Cientifica del Sur, se debe
desarrollar un trabajo de investigacion.

Que. de acuerdo con la normativa vigente de la Universidad Cientifica del Sur. en uso de las
atribuciones confersdas al Director Académico de Carrera.

SE RESUELVE:

ART. 1°: APROBAR E INSCRIBIR ¢l Proyecto de Tesis ttulado: *LA CIRUGIA DE
REPOSICIONAMIENTO LABIAL: UNA REVISION DE LA EVOLUCION DE LA
TECNICA® de 12 CD. KELLY CONSUELO GONZALES MEDINA. con regisiro: N* 578-
2020-POS99 y establecer el im0 de penodo de ejecucion del mencionado proyecto 04 de jumo
ded 2021.

ART. 2°: NOMBRAR Asesor/a del rabyjo de tesis semalado. a al/la Mg. Andrea Victoria
Vergara Buenaventura.

Registrese, comuniguese y archivese.

Dr. Clandio Pefia Soto
Director Académico de la Carrera de Estomatologia
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