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Abstract

Background The recent rise in popularity of minimally

invasive facial aesthetic procedures has resulted in the

overall heightened patient interest in lip rejuvenation.

There is a variety of techniques and modifications for

surgical upper lip enhancement described in the literature

but no single method is considered optimal. The aim of this

literature review is to provide a comprehensive analysis of

the studies dealing with surgical upper lip enhancement

and evaluate their short- and long-term outcomes, as well

as complication profiles.

Methods A comprehensive review of the published litera-

ture through July of 2019 was performed. The PUBMED

and Cochrane databases were searched for all English

language articles on aesthetic surgical enhancement of the

upper lip. Only articles dealing with the aesthetic aspect of

the upper lip subunit were included. Preoperative assess-

ment, patient selection and technique execution were

assessed. Data were abstracted on all postoperative com-

plications and outcomes.

Results Overall, 52 articles were screened for inclusion, of

which 17 met the inclusion criteria. The total number of

patients treated in these studies was 2265. The average

follow-up period was 30 months. The most commonly

used surgical method across the studies was the subnasal

lip lift (93.6%). The bull’s horn excision pattern was uti-

lized to perform the subnasal lip lift in 71.7% of the cases,

and the wavy ellipse excision was used in 18.1% of

patients. Lip advancement by vermillion border excision

pattern was the technique of choice for 49 patients (2.2%).

Across all patients the most common complication was a

non-aesthetically appealing result or adverse scarring with

a mean incidence of 7.23%. Overall, the studies reported

improvement in the aesthetic appearance of the upper lip

after surgical enhancement, along with few but promising

reports of high patient satisfaction. There is a relative

paucity of high-quality data regarding complication pro-

files, patient selection, indications and contraindications.

Conclusions This review provides an overview of several

techniques and modifications for upper lip enhancement. It

highlights the paucity of high-quality data on their appli-

cation and optimizing patient selection. Promising satis-

faction rates and relatively low complication rates suggest

a more prominent role for surgical cheiloplasty in facial

rejuvenation.

Level of evidence III This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

The recent rise in popularity of soft tissue fillers and other

minimally invasive facial aesthetic procedures has resulted

in the overall heightened patient interest in lip rejuvenation

[1–3]. Currently, minimally invasive treatment modalities

are the overwhelming treatment of choice for upper lip

rejuvenation. However, the limitations of these modalities

are well known. Product resorption and a short-lived effect

are major concerns as they lead to a need for multiple

treatments and escalating costs over time. In the context of

these concerns it is thus pertinent to revisit the role of

surgical upper lip rejuvenation and enhancement.

Techniques in aesthetic surgical upper lip enhancement,

also known as cheiloplasty, have traditionally focused on

addressing the effects of aging and restoring youthful

appearance [3]. However, the role of cosmetic lip

enhancement has broadened. Patients of all ages now

request upper lip interventions to obtain a desired look for

aesthetic, physiognomic and cultural purposes, or as part of

gender confirmation surgery [4, 5]. Surgical upper lip

enhancement, performed in isolation or concomitantly with

other facial aesthetic procedures, provides superior versa-

tility compared to minimally invasive treatments in order to

meet the demands of modern facial aesthetics and the

aforementioned patient goals.

There is a variety of excisional techniques and modifi-

cations for surgical upper lip enhancement described in the

literature but no single method is considered optimal.

Given the anatomic and functional complexity of the upper

lip subunit and the central face, the clinical indications,

contraindications and complication profiles of these tech-

niques warrant examination. The aim of this literature

review is to provide a comprehensive analysis of the

studies dealing with surgical upper lip enhancement and

evaluate their short- and long-term outcomes, as well as

complication profiles.

History

Upper lip soft tissue lengthening is a prominent event that

occurs with aging in both men and women, and surgeons

focused on upper lip lift techniques since the early 1970s.

Fundamentally, the two main approaches described origi-

nally were the subnasal lip lift and the vermilion border lip

advancement. In the subnasal lip lift technique the skin

incision is made at or just inferior to the alar base, nasal

sills and columellar footplates to achieve a direct vertical

lift (Figs. 1 and 2). The lip advancement techniques place

the incision along the vermillion border to achieve a more

radial vector of lift (Fig. 3). These methods formed the

foundation for most of the advancements and modifications

that followed, including placement of incisions within the

nasal sill and nostrils, suspension techniques, and orbicu-

laris oris muscle plication or excision. Most recently, the

adjunctive use of fat grafting has constituted a significant

advancement [9].

The subnasal upper lip lift was first described by Car-

dosa and Sperli in 1971, and the first large series was

published by Rozner and Isaacs, mainly as an adjunct to

facelift, in 1981 [10, 11]. They reported good outcomes

with excision of the subnasal skin to shorten the upper lip

and vertically lift the entire upper lip subunit. Several

modifications of the subnasal lift approach were subse-

quently published, the most popular of which being Aus-

tin’s wavy ellipse technique [6]. Austin’s 83-patient case

series was published in 1986 and demonstrated very sat-

isfactory results in terms of hiding the final incision within

the caudal nasal border via a wavy ellipse form of upper lip

skin excision [6]. The bull’s horn pattern of excision was a

direct modification of Austin’s wavy ellipse [1, 9, 12].

Fanous presented the first case series consisting of 32

cases of vermillion advancement in 1983 [7]. Austin uti-

lized this novel technique soon after, only to eventually

abandon it in favor of the subnasal lift technique. This

approach never truly gained considerable popularity due to

visible scarring at the vermillion border and disruption of

the white roll [8, 13].

There is a relative paucity of literature reports during the

1990s. However, in the past twenty years there has been a

gradual increase in the popularity of surgical upper lip

enhancement, which coincided with the emergence of

numerous new techniques and modifications [4, 14, 15].

Modifications included Jung et al.’s [16] (short scar)

technique sparing the columella, philtral columns and

groove (Fig. 4), and the orbicularis oris muscle plication or

excision (Fig. 5) [17].

The most recent major advancement was the introduc-

tion of the endonasal suspension suture technique, first

described by Echo et al. in 2011 [18]. The technique, also

called the ‘‘no scar lip lift’’, consists of small, hidden

endonasal incisions allowing for a suspension suture

Fig. 1 Subnasal lift. Bull’s horn excision; adapted from Lee et al. [4]
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Fig. 2 Subnasal lift. a Tradition

wavy excision. b Wavy ellipse

excision with vertical extension;

adapted from Austin [6]

Fig. 3 Vermilion border lip advancement; adapted from Fanous [7] and Holden [8]

Fig. 4 Subnasal lift sparing the columella, philtral columns and

groove (short scar). Two subnasal incisions are made, extending into

the nostril and allowing a wide field of dissection for tissue

movement; adapted from Jung et al. [16]

Fig. 5 Subnasal bull’s horn excision with T-shaped muscle resection;

adapted from Pan [17]

Aesth Plast Surg (2021) 45:173–180 175

123



incorporating the orbicularis oris muscle and fascia to

transfix the upper lip to the anterior nasal spine or the septal

cartilage (Fig. 6). The suspension suture technique can be

combined with traditional forms of subnasal lift [12, 19].

Methods and Materials

A comprehensive review of the published literature

through July of 2019 was performed. The PUBMED and

Cochrane databases were searched for all English language

articles on aesthetic surgical enhancement of the upper lip.

Search terms used were ‘‘Lip’’, ‘‘Upper Lip Subunit’’, ‘‘Lip

Aging’’, ‘‘Lip Surgery’’, ‘‘Upper Lip Lift’’, ‘‘Upper Lip

Enhancement’’, and ‘‘Upper Lip Augmentation’’. The

search strategy also included procedure related MeSH

terms: ‘‘Upper Lip Lift’’ and ‘‘Surgical Enhancement of the

Upper Lip’’.

Articles that met the inclusion criteria were case studies,

case series and retrospective data review studies on tech-

niques specific to the upper lip. Articles that focused on the

placement of implants or grafts, autologous or otherwise,

were not included. Also excluded were articles on surgical

techniques aiming solely on providing lip augmentation.

Dental and orthognathic studies were excluded, as were

articles discussing congenital lip malformations or recon-

structive procedures. Studies that did not provide adequate

descriptions or details of the technique employed were

excluded.

Selected articles were carefully assessed for content and

data related to the surgical technique of aesthetic upper lip

enhancement. The techniques were categorized and

grouped for the purpose of this review according to the

authors’ descriptions, schematics and photographs. Preop-

erative assessment, patient selection and technique execu-

tion were assessed. Data were abstracted on all

postoperative complications and outcomes. Each selected

article’s reference listing was examined to identify addi-

tional articles, which were further similarly assessed for

content.

Results

Overall, 52 articles were screened for inclusion, of which

17 met the inclusion criteria (Fig. 7). The total number of

patients treated in these studies was 2265 (Table 1). The

average follow-up period was 30 months (range of

2–120 months). Evaluation of the demographic character-

istics revealed that the majority of the patients were female

(88.3%), and male patients comprised 11.7% of the cohort.

The mean age of the patients was 45 year (range

30–81 years). The studies did not provide sufficient data on

patient ethnicity.

The most commonly used surgical method across the

studies was the subnasal lip lift (93.6%). The bull’s horn

excision pattern was utilized to perform the subnasal lip lift

in 71.7% of the cases, and the wavy ellipse excision was

used in 18.1% of patients. The short scar technique was

utilized in 4.0% of patients. Combination of wavy ellipse

Fig. 6 Endonasal suspension lift; adapted from Echo et al. [18] Fig. 7 Overview of the article selection process

176 Aesth Plast Surg (2021) 45:173–180

123



excision and endonasal flap was performed in 311 patients

(13.7%). Synchronous orbicularis oris muscle resection

took place in 84 patients (3.7%). Combination of endonasal

fascial suspension and subnasal bull’s horn excision was

performed in 823 patients (36.3%). Endonasal fascial sus-

pension without skin excision took place in 92 patients

(4.1%). Lip advancement by vermillion border excision

pattern was the technique of choice for 49 patients (2.2%).

A total of 500 patients underwent micro-fat grafting in

combination with skin excision although this data were

collected from the one study that reported concomitant use

of fat grafting. A summary of all the surgical techniques is

provided in Table 2.

The outcomes and complications are presented in

Table 3. Across all patients the most common complication

was a non-aesthetically appealing result or adverse scarring

with a mean incidence of 7.23% and a range from 3.2 to

10.5%. When comparing complications by techniques lip

asymmetry and alar distortion occurred in highest inci-

dence following endonasal flaps (12.2%) and lip advance-

ment (6.3%) procedures. Wound infection and dehiscence

were reported in less than or equal to 2.8% of cases among

Table 1 Overview of studies

References No. of patient

total n = 2265

(%)

Type of study Technique Type of excision Follow up

(months)

Talei [12] 823 (36.3) Retrospective Modified subnasal lift Subnasal bull’s horn excision with fascial

suspension

3–36

Tonnard

et al. [9]

500 (22.1) Retrospective Subnasal lift Subnasal bull’s horn excision 3–39

Jung et al.

[16]

30 (1.3) Retrospective Subnasal short scar lift Two subnasal incisions, sparing the philtral

columns and groove

12

Li et al. [15] 1 (0.04) Case report and

technique

review

Subnasal lift Subnasal bull’s horn excision 4

Pan [17] 84 (3.7) Retrospective Subnasal lift with

orbicularis oris resection

Subnasal bull’s horn excision with ‘‘T’’-

shaped muscle resection

24

Mommaerts

et al. [19]

1 (0.04) Case report and

technique

review

Subnasal short scar lift

with endonasal

suspension

Two subnasal incisions, sparing the philtral

columns and groove plus suspension suture

3

Lee et al. [4] 202 (8.9) Retrospective Subnasal lift Subnasal bull’s horn excision 2–59

Raphael

et al. [20]

311 (13.7) Retrospective Endonasal lift Subnasal wavy ellipse with endonasal

advancement flaps

12–120

Holden et al.

[8]

15 (0.66) Retrospective Lip advancement Vermillion border Gull wing excision 51

15 (0.66) Retrospective Subnasal lift Subnasal wavy ellipse excision 51

Echo et al.

[18]

92 (4.1) Retrospective Endonasal suspension lift No excision, transfixion incision with suture

through muscle and around nasal spine

2–26

Waldman

[21]

1 (0.04) Case report and

technique

review

Subnasal lift Subnasal bull’s horn excision Did not

specify

Santance

et al. [14]

60 (2.7) Case series Subnasal short scar lift Two subnasal incisions, sparing the philtral

columns and groove

8

Marques

et al. [1]

12 (0.53) Case series Subnasal extended lift Subnasal bull’s horn excision extended along

nasolabial fold

6

Felman [13] 2 (0.09) Case report and

technique

review

Lip advancement Vermillion border Gull wing excision 6–12

Austin [6] 83 (3.7) Case series Subnasal lift Subnasal wavy ellipse excision 7

Fanous [7] 32 (1.4) Case series Lip advancement Vermillion border Gull wing excision 4–36

Rosner et al.

[11]

1 (0.04) Case report and

technique

review

Subnasal lift Subnasal wavy ellipse excision Did not

specify
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all procedures. Orbicularis oris resection was associated

with nostril show, philtrum scarring and animation defor-

mity at rates of 4%, 1.3% and 1.3%, respectively, in the

one study describing this technique in combination with

bull’s horn subnasal lift. Revision rates were found to be

under-reported and further conclusions could not be made.

There is a relative paucity of data with regards to patient

satisfaction. Three studies reported patient satisfaction

rates, which represented 14% of the cohort. Following

bull’s horn excision, patients stated being ‘satisfied’ or

‘very satisfied’ at a 92.1% rate. High satisfaction rates

approached 100% when the short scar excision technique

was utilized but were lower in patients who had undergone

orbicularis oris resection (74.0%).

Discussion

The surgical techniques of aesthetic upper lip enhancement

have evolved significantly over the years. Overall, the

included studies reported improvement in the aesthetic

appearance of the upper lip after surgical enhancement,

along with few but promising reports of high patient

satisfaction. However, it is apparent there is a relative

paucity of high-quality data regarding complication pro-

files. Analyses on patient selection, indications and con-

traindications with regard to each technique are lacking.

Relying solely on the classical facial ratios is not suf-

ficient for planning surgical lip enhancement, as there are

numerous variables to consider in modern upper cheilo-

plasty [22, 23]. In order to optimize patient and technique

selection, an individualized approach incorporating the

patient’s anatomy and features, previous or concomitant

facial procedures, as well as the aesthetic goal is necessary.

In addition, one technique cannot fit all patients, therefore

detailed knowledge of the intricacies and execution of

these techniques and their application is of utmost impor-

tance. Careful technique selection and application is

especially important in younger male and female patients,

as well as in surgery for facial feminization as the desired

aesthetic outcomes may be particularly variable [5, 24, 25].

The applicability of the various techniques in addressing

ethnic and other anatomic variations among patients, such

as the nasal base to upper lip width ratio, is not clearly

described in the literature. Similarly, there is little data on

the long-term effect of these techniques on upper lip

Table 2 Summary of techniques

Approach Technique No. of patients n = 2265 (%)

Subnasal lip lift Bull’s horn excision alone 204 (9.0)

Bull’s horn excision and fat grafting 500 (22.1)

Bull’s horn excision and fascial suspension 823 (36.3)

Bull’s horn excision and orbicularis oris resection 84 (3.7)

Bull’s horn excision with nasolabial fold extension 12 (0.5)

Wavy ellipse excision alone 99 (4.4)

Wavy ellipse excision with endonasal flaps 311 (13.7)

Short scar excision alone 90 (4.0)

Short scar excision and endonasal suspension 1 (0.04)

Endonasal suspension No excision (transfixion incision only) 92 (4.1)

Lip advancement Vermillion border excision 49 (2.2)

Table 3 Summary of outcomes and complications

Technique High patient

satisfaction

(%)

Infection

and/or wound

dehiscence (%)

Adverse scarring

(excluding keloid

formation) (%)

Animation

deformity

(%)

Lip asymmetry

and/or alar

distortion (%)

Subnasal lift-regardless of the excision pattern – 1.2 – 0.3 2.5

Subnasal lift-bull’s horn 92.1 – 8.5 – –

Subnasal lift-short scar excision 100 – 6.7 – –

Subnasal lift-with orbicularis oris resection 74.0 – – 1.3 4.0

Subnasal lift-wavy ellipse – – 10.5 – –

Subnasal lift-with endonasal flaps – 1.9 – – 12.2

Endonasal suspension lift – 2.8 – – –

Lip advancement – – 3.2 – 6.3
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projection and the correction of vermilion thinning. From

an anatomic perspective, the treatment effect of the

majority of the techniques remains empiric. Despite the

inconsistency and scarcity of reports, it appears the addi-

tion of technical variables such as orbicularis oris resection,

suspension and endonasal flaps is associated with inferior

outcomes. As their indications are not clear or established,

routine use of these modifications is not supported by the

data.

As with most facial aesthetic procedures, for upper

cheiloplasty a non-aesthetically appealing final scar or

adverse scarring are a major concern for patients and sur-

geons. Various studies have shown the rates of adverse

scarring to be 1–5% [6, 18, 20]. This review found the

incidence of these complications to be higher. The lip

advancement techniques are associated with the lowest rate

of adverse scarring (3.2%), whereas the subnasal lift

techniques have higher rates of the adverse scarring

(6.7–10.5%). Given the lack of standardization of tech-

nique and approach among the studies, these rates might be

falsely elevated. There is a tendency for surgeons to master

a small number of upper cheiloplasty techniques and apply

them broadly. It is proposed that expanding the arma-

mentarium to allow for an individualized approach would

improve patient selection and technique application, which

would potentially reduce the scarring burden and further

improve outcomes.

Thorough understanding of centrofacial aging may alter

the surgical planning and treatment, therefore it warrants

discussion. Effective individualized surgical planning is

exceptionally challenging without a comprehensive

understanding of the anatomic concepts of the centrofacial

area and the upper lip subunit. Recently, Lambros

demonstrated with three-dimensional imaging that aging is

almost identical in men and women [26]. The entire upper

lip subunit elongates, recesses and thins with aging, and the

nasolabial folds become more prominent [26, 27]. Aging

also results in bony resorption, which is most profound at

the maxilla and the alveolar ridge. Histologically, the

elastin and collagen fibers are degraded in time, and the

orbicularis oris muscle fibers atrophy [27, 28]. Similar

anatomic observations were made following photometric

and radiologic magnetic resonance imaging (MRI) analysis

[9, 29, 30]. In addition, it was found that the parasagittal

portion of the lip is lengthened to a lesser degree than in its

sagittal plane [30]. The significant difference in changes

between sagittal and parasagittal measurements can be

explained by the difference in mobility between these two

planes, corresponding to the landmarks separating the

medial and lateral upper lip subunits.

The most profound thinning occurs at the vermilliocu-

taneous junction [9, 30]. Tonnard et al. expertly described

their approach by utilizing multiple fat grafting techniques,

each tailored to restore gross projection, lip volumization,

lip definition and rhytid effacement [9, 30–32]. As in the

case of cheiloplasty by skin excision, more data are war-

ranted in order to better characterize the role of micro- and

nanofat grafting as an adjunct to surgical upper lip

enhancement. Nonetheless, a multimodal approach should

be considered in order to address the gestalt of facial aging.

Upper cheiloplasty techniques and adjuvant procedures in

relation to the dynamic aging process should be the focus

of further studies.

We acknowledge the limitations of this systematic

review, such as the lack of standardization of the studies

and the variability of the data. Our results were restricted

by the lack of strength of the available data. Inter-study

comparisons were not possible. On the other hand, this is

the first study to examine the literature on the surgical

techniques and outcomes of upper lip enhancement.

Conclusions

This review provides an overview of several techniques and

modifications for upper lip enhancement. It highlights the

paucity of high-quality data on their application and opti-

mizing patient selection. Promising satisfaction rates and

relatively low complication rates suggest a more prominent

role for surgical cheiloplasty in facial rejuvenation. Advan-

ces in the understanding of facial aging support the use of

surgical lip enhancement. The utilization of adjunct proce-

dures such as fat grafting merits further investigation.
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