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Technical note: upper lip vermilion elongation technique 
after maxillary surgical approaches: a simple and innovative 
procedure
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A B S T R A C T

Introduction: Soft tissue changes after orthognathic surgery are one of the most important 

concerns to consider when treating malocclusions. Several techniques of closure have 

been employed to achieve an aesthetic balance between upper lip and teeth after maxillary 

advancements.

Material and method: A new surgical technique to minimize upper lip shortening after Le Fort 

I advanced osteotomies is presented. This new surgical wound closure method consists on 

suturing the lower edge of the incision of the upper lip wound to the bottom of the buccal 

space, leaving the submucous tissue without coverage allowing secondary epithelial meta-

plasia. This cheiloplasty is employed routinely in our center for wound closure in patients 

after both convectional orthognathic surgery and obstructive sleep apnea procedures.

Discussion: The technique described is useful to control the length shortening and vermilion 

lip exposure after maxillary surgery and minimized hypertrophic scars in the buccal mucosa, 

that could favor retraction of the gingivae of the upper teeth. This wound closure method 

can be associated to other soft tissue procedures as the classic nasal alar base cinch or lip 

volume augmentation techniques as the bilateral buccal fat pad.
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Nota técnica: alargamiento de labio superior tras procedimientos 
quirúrgicos maxilares: una técnica de cierre simple y novedosa
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R E S U M E N

Introducción: Los cambios postquirúrgicos de los tejidos blandos tras los diferentes proced-

imientos de cirugía ortognática son uno de los objetivos más importantes a considerar 

cuando se tratan las maloclusiones. Diferentes técnicas de cierre han sido empleadas para 

alcanzar un equilibrio entre el labio superior y los dientes tras las cirugías de avance maxilar.
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INTRODUCTION

One of the most important goals in orthognathic surgery 
is the esthetic balance between upper lip and teeth. Changes 
in nasolabial region that may occur after orthognathic sur-
gery have been widely documented, which include alar base 
widening, nasal tip upturning and tip protrusion, nasal length 
decrease, thinning and flatting of the upper lip and upper 
vermillion shortening1,2. The surgical approach of the maxilla 
has a direct effect on this nasal width and on the exposure 
of the upper labial vermilion as well as on the total length of 
the upper lip3,4. Maxillary advancement Le Fort I (LFI) osteoto-
mies can produce unsatisfactory aesthetic results especially in 
thin upper lips, that may appear so straight, thinner and with 
shortened red vermilion3. The amount of advancement also 
influences these changes, as large anteroposterior movements 
more than 10 mm may shorten the lip with high probability. 

During many years, several authors have made efforts to 
modify the different sutures that can improve these negative 
effects on the upper lip, such as the alar cinch suture, or the 
muco-muscle-periosteal V-Y closure5-7. Paredes de Sousa et al., 
in their systematic review of 17 papers concluded that alar 
cinch suture and V-Y closure technique seemed to have little 
effect in avoiding undesirable changes on nasolabial tissues 
after maxillary advancement osteotomies1. However, results 
are variable as studies are not homogeneous in the methodo-
logy to analyze soft tissues changes after maxillary osteoto-
mies since they combined 2D and 3D analysis1. 

In this article, a new wound closure technique after LFI 
osteotomy is presented, with the aim of improving vermilion 
exposure and preventing upper lip shortening.

METHOD AND SURGICAL TECHNIQUE

This technique for upper lip closure after maxillary osteo-
tomies is performed routinely in patients submitted for or-
thognathic surgery; either due to dentofacial deformities 
or maxillomandibular advancement in obstructive sleep 
apnea (OSA) patients. In these patients, a LFI osteotomy is 
performed for maxillary advancement, with or without asso-
ciated mandibular osteotomies. In OSA patients, big maxillary 
advancements are reached up to 10 mm, with subsequent 

protraction of soft tissues that may shorten lip height. All 
the procedures are performed under general anesthesia and 
with controlled hypotension to control intraoperative blee-
ding. All the patients have been previously planned with a 
tridimensional software (Dolphin software; Dolphin Imaging 
and Management Solutions, Chatsworth, CA) from Cone-beam 
computed tomography taken with an i-CAT device (Imaging 
Sciences International, Hatfield, PA).

After bone osteotomies and miniplate fixation, upper lip 
cheiloplasty is performed for wound closure in cases with 
maxillary advancements of 5 mm or more. The technique con-
sists on suturing with resolvable or non-resolvable sutures the 
lower edge of the incision of the upper lip wound to the bottom 
of the buccal space, leaving the upper part of the submucous 
tissue without coverage allowing secondary epithelial meta-
plasia by contact with the oral cavity (Figures 1 and 2). Sub-
mucosal lack of bleeding is ensured after suturing the mucosa. 
This closure is associated with a classic nasal alar base cinch, 
but substitutes the classic V-Y lip closure. The objective of this 
new suture is to elongate homogeneously the upper lip ver-
milion, avoiding retractile scars that could shorten the lip in 
the postoperative period. 

Immediate postoperative care includes analgesic medica-
tion, wash-mouth with chlorhexidine and soft diet. Local lip 
massages are also recommended the following weeks after 
surgery. Progressive secondary metaplasia of the submuco-
sa is observed in all the cases (Figures 3 to 5). Dimensional 
changes of the upper lip are subsequently analyzed in these 
patients by Arnett Facial Analysis and tridimensional studies 
six months after the procedure and compared with preopera-
tive measures (lip length and red vermilion length). Lip thick-
ness and lip length increased with this technique and the new 
upper lip contour was considered good to excellent in all cases.

 

DISCUSSION

The harmony of soft tissues after skeletal changes in 
or thog nathic surgery has been gaining importance in the last 
decade. Upper lip aesthetic and exposure of upper central tooth 
must be one of the main objectives in our surgical planning in 
these patients. It Is known that lip thickness is bigger in child-
hood and puberty, decreasing in adult age. Vermillion exposure  

Material y método: Se presenta una novedosa técnica quirúrgica para minimizar el acortami-

ento del labio superior tras las osteotomías de Le Fort I de avance maxilar. Este método de 

cierre del labio superior consiste en suturar el borde inferior de la incisión quirúrgica al 

tejido blando del fondo del vestíbulo superior, dejando el tejido submucoso del labio sin 

cobertura para favorecer la metaplasia mucosa secundaria. Esta queiloplastia se emplea de 

forma rutinaria en nuestro centro para el cierre de la herida quirúrgica maxilar en pacientes 

de cirugía ortognática convencional y, sobre todo, en pacientes con apnea obstructiva del 

sueño con grandes avances maxilares.

Discusión: La técnica descrita es eficaz para controlar el acortamiento y la exposición del labio 

superior respecto al incisivo superior tras una cirugía de avance maxilar y minimiza las cica-

trices hipertróficas en la mucosa labial y vestíbulo superior, que pueden favorecer la retracción 

gingival de los incisivos. Este método de cierre se puede asociar a otros procedimientos de 

tejidos blandos como la cincha nasal clásica o el aumento de labio con bola de grasa de Bichat.
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Figure 1. Clinical case of upper lip wound closure with the 
new technique in a OSA patient. Intraoperative wound 
closure by suturing the lower edge to the buccal space 

allowing mucosal metaplasia and vermillion elongation.

Figure 2. Diagram of the surgical technique. A: wound 
incision after maxillary osteotomy and fixation;  
B: wound closure by suturing the lower edge of  
the incision to the bottom of the buccal space;  

C: Final closure and mucosal metaplasia.

Figure 3. Clinical case of upper lip closure technique. 
Mucosal metaplasia of the lip mucosa after one-week  

of postoperative period. Upper lip vermillion elongation  
can be observed due to this suture.

Figure 4. Upper lip metaplasia observed after one month  
of postoperative period.

Figure 5. Final result and complete metaplasia one year 
after surgery. Patient underwent postsurgical orthodontic 

treatment after double-phase OSA procedure.
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could be a problem in those patients candidates to maxil-
lary procedures, especially those with thin and sharp lips4.  

Changes of upper incisor landmarks after surgery have been 
described as the most important variables in predicting lip res-
ponse to maxillary movements8.  In that sense, great advance-
ments more than 10 mm, as occurs in OSA patients, may tight-
en and thinner the red vermillion, making it anesthetic and 
contributing to an excessive upper incisor exposure3. Upper 
lip contour, even though elongation with classical closure tech-
niques as V-Y closure, may also appear so straightened and 
with sight loss of normal lip pout8. 

As commented, the most extended lip closure after maxil-
lary osteotomies is V-Y closure associated with alar nasal 
cinch, proposed by Collins and Epker in 19829. Wide variety 
of studies have reported different results with this suturing 
technique, all of them supporting its beneficial effect in lip 
lengthening. However, as thickness and contour of the vermil-
lion are not guaranteed, alternatives as the bilateral buccal fat 
pad described by Rubio et al.3 could provide excellent aesthetic 
results and maintain lip volume indefinitely. 

Authors has attempted to predict changes in nasolabial 
complex after LFI osteotomies depending on type and amount 
of movements, with predictive models that may help surgeons 
to plan maxillary osteotomies. Vasudavan et al.2, in their 
anthropometric study of changes in nasolabial soft tissues 
after LFI osteotomy, showed a cutaneous lip height increa-
sed mainly due to the unfurling of the upper lip. However, 
they did not find significant changes in lip vermillion height. 
Brooks et al.8 suggested that the predictive amount of ante-
rior movement of the upper lip may ranged from 50 % at sub-
nasale to 90 % at labrale superius of the underlying skeletal 
movement of the maxilla. However, other authors as Stella et 
al.10, concluded that for a given amount of maxillary advance-
ment is difficult to predict the amount of soft tissue change 
and the correlation is less with bigger anterior movements. 
Most of these studies are based on 2D lateral cephalograms 
without clinical facial measurements, so conclusions may 
probably not be extrapolated to other series. Tridimensional 
measurement with cone-bean tomograms combined with faci-
al analysis, as Arnett facial Analysis, may be essential when 
comparing soft tissue results of the nasomaxillary complex1,3. 

Upper lip closure with the described technique have shown 
to preserve an adequate lip-tooth relation and provide a good 
lip contour and projection, even in big maxillary advancements 
up to 10 mm like OSA patients. It also avoids undesirable scars 
that may contribute to gum retraction and inadequate upper 
incisor exposure after surgery. Postoperative morbidity is low 
and complete metaplasia of the buccal sulcus is observed 4 to 
5 weeks after surgical procedure with good to excellent results. 
Other advantages are that this new approach is also easy to 
reproduce, does not extend intraoperative time and require 
little postoperative care except of simple self-administrated 
massages by the patient at home. 

CONCLUSION

Upper lip elongation cheiloplasty is an excellent alternative 
for lip closure after maxillary advancements, even in cases 
with big anteroposterior movements up to 10 mm. This new 

technique is useful to control the length shortening, contour 
and vermilion exposure of the upper lip. Hence, it should be 
considered instead of classical V-Y closure and could be com-
bined with other procedures as alar nasal cinch or vermillion 
thickening with the buccal fat pad flap. 
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