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Perioral reconstruction after Mohs micrographic 
surgery: analysis of 108 cases 
Reconstrução perioral após cirurgia micrográfica de Mohs: análise de 
108 casos

ABSTRACT
Introduction: The perioral region is commonly affected by non-melanoma skin cancer. Mohs 
micrographic surgery is the treatment of choice in this area because it has the highest cure rate 
and preserves healthy tissue. Several methods are available for restoring the perioral region, and 
their selection is influenced by the surgical wound characteristics and the surgeon's preference. 
Objective: Describe the authors’ experience in perioral reconstruction after Mohs micrograph-
ic surgery and analyze the repair methods most frequently performed. 
Methods: Retrospective study of consecutive cases submitted to Mohs surgery and perioral 
reconstruction. 
Results: The study included 108 cases from 103 patients. The mean number of Mohs surgery 
stages was 1.4, and the mean defect size was 16 mm. Primary closure was the most used technique 
for reconstruction, followed by flaps (mainly V-Y, single advancement, and rotation). The associ-
ation of repair methods was used in 28.7% of cases, mostly combined with flaps. Four patients 
had complications (necrosis and graft infection, trapdoor effect, and partial wound dehiscence). 
Conclusion: Primary closure was the most frequent repair method, followed by flaps. Knowing 
reconstruction strategies and possibilities of associations is essential for proper restoration of the 
perioral region, maintaining its function, sensation and aesthetics.
Keywords: Lip; Lip neoplasms; Mohs surgery; Skin neoplasms

RESUMO
Introdução: a região perioral é comumente acometida por câncer de pele não melanoma. A cirurgia micrográ-
fica de Mohs é o tratamento de escolha nessa área, com as maiores taxas de cura e preservação de tecido sadio. 
Há inúmeros métodos de reconstrução da região perioral, sendo sua escolha influenciada por características da 
ferida operatória e preferência do cirurgião. 
Objetivos: descrever a experiência dos autores na reconstrução perioral após cirurgia micrográfica de Mohs e 
analisar os métodos de reconstrução mais utilizados. 
Métodos: estudo retrospectivo de casos de reconstrução perioral submetidos à cirurgia de Mohs. 
Resultados: foram incluídos 103 pacientes, totalizando 108 casos. O número médio de estágios da cirurgia 
micrográfica de Mohs foi de 1,4, e o tamanho médio dos defeitos, de 16mm. O fechamento primário foi a 
técnica mais empregada para reconstrução, seguido por retalhos, principalmente VY, avanço simples e rotação. A 
associação entre métodos de reparo foi utilizada em 28,7%. Quatro pacientes tiveram complicações (necrose 
e infecção do enxerto, trapdoor e deiscência parcial de sutura). 
Conclusões: fechamento primário foi o método mais frequente de reparo, seguido pelos retalhos. Conhecer as 
estratégias de reconstrução e possibilidades de associações é fundamental para a adequada restauração da região 
perioral, mantendo-se funcionalidade, sensibilidade e estética do local.
Palavras-chave: Cirurgia de Mohs; Lábio; Neoplasias cutâneas; Neoplasias labiais
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INTRODUCTION
The perioral region is commonly affected by non-me-

lanoma skin cancer. While basal cell carcinoma (BCC) often 
affects the cutaneous portion, squamous cell carcinoma (SCC) 
is more prevalent in the vermilion (mucosa).1 Surgical remo-
val, either by wide local excision or micrographic surgery is the 
treatment of choice for malignant skin tumors in the perioral  
region.2

Mohs micrographic surgery (MMS) is preferable in the 
perioral region, as it has the advantages of a higher cure rate 
and preservation of healthy tissue.3 The highest cure rate comes 
from the complete examination of the surgical margins during 
the procedure.4 Wide local excision on the other hand assesses 
approximately 1% of the margins.5 The preservation of healthy 
tissue in the MMS can save the patient from more complex 
reconstructions. However, challenging reconstructions may be 
necessary even with MMS, and a thorough margins examination 
is essential to perform them safely.2

When choosing the repair method for this area the size 
of the surgical wound, its location (subunit affected), and its 
depth should be considered, among other factors. A satisfactory 
surgical outcome is achieved when the site’s functionality, mobi-
lity, sensitivity, and esthetics are maintained.2

This study aims to describe the authors’ experience in 
perioral reconstruction after MMS and to analyze the most used 
reconstruction methods.

METHODS
This is a retrospective study of consecutive cases sub-

mitted to MMS and perioral reconstruction performed by the 
authors between January 2017 and August 2020. The cases are 
from the authors’ private clinics and from a university hospital 
where one of the authors works. The ethics committee approved 
the study, protocol 30743520.2.0000.0103.

Except for one surgery performed under local anesthesia 
and sedation, all procedures were performed under local anes-
thesia. Postoperatively, antibiotics (cephalexin 500 mg 6/6 hours 
for seven days, cefadroxil 500 mg 12/12 hours for four days, or 
amoxicillin 500 mg 8/8 hours for seven days) were used in more 
complex, long duration surgeries or when a significant portion 
of mucosa was removed.

For data analysis, we reviewed photographic documen-
tation and data such as age, gender, Fitzpatrick skin phototype, 
tumor characteristics, size of the wound and anatomical su-
bunits involved, number of MMS stages, reconstruction per-
formed, antiplatelet or anticoagulants use, and postoperative 
complications.

The perioral subunits were divided into upper cutaneous 
lip (UCL), lower cutaneous lip (LCL), philtrum, apical trian-
gle, superior vermilion, and inferior vermilion (Figure 1).6 The 
reconstruction methods were divided into secondary intention 
healing, primary closure, flaps, or graft. When more than one 
method was used, it was called combined reconstruction. For 

analysis of repair methods, only those that repaired perioral su-
bunits were considered.

Complications were divided into two groups, short or 
long-term. Bleeding that required re-intervention, hematoma, 
infection, dehiscence, and necrosis of the flap/graft (partial or 
total) were considered short-term. Considerable anatomical dis-
tortion and functional impairment (difficulty speaking and im-
paired mobility) were defined as long-term.

RESULTS
The study included 108 cases from 103 patients.  

Table 1 describes the demographic and surgical data. BCC was 
the most prevalent tumor in all perioral subunits, except in the 
lower vermilion, where only SCCs were found (ten invasive and 
one in situ).

Figure 1 shows the perioral subunits. The upper cuta-
neous lip (n=83) was the subunit mostly affected, followed by 
the lower vermilion (12), apical triangle (5), philtrum (4), lower 
cutaneous lip (3), and upper vermilion (1). In 35 cases, the tumor 
extended over more than one perioral subunit, and in 12, the ex-
tension reached another facial unit (mainly malar, in eight cases). 
Only three cases had full-thickness lip defects.

Seventy-seven cases underwent reconstruction with a 
single method, and 31 cases underwent combined methods. The 
most used procedure was flaps combined with other methods. 
Flaps were used in 50 cases, half as a single technique and half 
associated with other methods. The following flaps were used: 
V-Y (n=15), single advancement (n=14), rotation (n=11), trans-
position (n=4), double advancement (n=3), hinge (n=2), and 
tunneled island flap (n=1). 

For tumors primarily involving the UCL, 47 cases were 
restored primarily (Figure 2). In nine cases, primary closure was 
combined with a full-thickness skin graft (Figure 3), and one 
with graft and advancement flap. Flaps were the second most 
common technique in this cosmetic subunit (Figure 4), 33 cases, 
and rotation was the most used type (n=10) (Figure 5). Two 
patients were referred by plastic surgery to perform MMS and, 
after its completion, returned for reconstruction with the plastic 
surgeon. Both were restored with primary closure.

In the lower vermilion, ten cases were repaired with pri-
mary closure. Among them three were combined with an advan-
cement flap and two with secondary intention healing. An exten-
sive but superficial case was left to heal by secondary intention. 
The most used method was also the primary closure in the apical 
triangle, philtrum, superior vermilion, and lower cutaneous lip.

In wounds involving more than one perioral subunit 
(n=35), the method most used for reconstruction was flaps (n=17)  
(Figure 6), followed by primary closure (n=15), and grafts  
(n= 2). Among these 35 cases, four required the association of 
more than two methods (Figure 7).
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Preoperative prophylactic antibiotics were used in 27 
patients and postoperatively in 51. Complications occurred in 
four cases: two trapdoors treated with intralesional steroids, one 
partial dehiscence, and one infection with graft necrosis (Figure 
8). The latter case culminated in a partial loss of suction capacity 
due to partial removal of the orbicularis muscle. The other com-
plications evolved with a satisfactory resolution.

DISCUSSION
Surgical reconstruction of the perioral region can in-

fluence mouth function, aesthetics and impact patients’ social 
interactions.2 Tumors treated with wide local excision can lead 

to unnecessary defects of considerable size and thickness when 
“sacrificing healthy skin”. They may require complex flaps and 
sometimes a multidisciplinary approach. Furthermore, wide lo-
cal excision can cause significant morbidity.6,7 Conversely, MMS 
preserves the healthy skin, allowing the complete examination 
of surgical margins during the intraoperative period, leading to 
reconstructions with less morbidity and lower risk of complica-
tions. Also, MMS enables complex reconstruction methods by 
assuring that the tumor has been completely removed.2 The pre-
sent study demonstrated the variety of reconstruction options 
for the perioral region.

Figure 1: Perioral region and its anatomical subunits. 
The markings indicate the tumor location in women 
(A) and men (B)

A B
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roids, one partial dehiscence, and one infection with graft necrosis 
(Figure 8). The latter case culminated in a partial loss of suction 
capacity due to a large part of the orbicularis muscle resection. 
The other complications evolved with a satisfactory resolution.

DISCUSSION
Surgical reconstruction of the perioral region can in-

fluence mouth functions, aesthetics and even impact patients’ 
social interactions.2 Tumors treated with conventional surgical 
excision can lead to unnecessary defects of considerable size 

and thickness when “sacrificing healthy skin”. They may require 
complex flaps and sometimes a multidisciplinary team to per-
form the procedure, in addition to more than one surgical stage. 
Also, conventional surgery can cause significant morbidities.6,7 
In turn, MMS preserves the healthy skin, allowing the complete 
examination of surgical margins during the intraoperative pe-
riod, leading to reconstructions with less morbidity and lower 
risk of complications. Also, MMS enables complex reconstruc-
tion methods, thus assuring that the tumor has been comple-
tely removed.2 The present study demonstrated the variety of 

Figure 1: Perioral region and its anatomical 
subunits. The markings indicate the locations of 
tumors in women (A) and men (B)

A B

Table 1: Demographic and surgical data of 103 patients and 108 cases 

Age (years) Gender Skin phototype
Antiplatelet 

agents
Preoperative 

antibiotic use
Postoperative 
antibiotic use

64
(32 to 91)

Men 33 (32%)
I 8 (7.8%)

18 (17.4%) 27 (26.2%) 51 (49.5%)
II 55 (53.4%)

Women 70 (68%)
III 38 (36.9%)

IV 2 (1.9%)

Histologic types Primary
Tumor size 

(mm)
Defect size 

(mm)
Number of 

surgical stages
Reconstruction with a single 

method

BCC 86 (76.6%) 97 (89.8%)
11.5 

(2 to 50)
16.3 

(4 to 70)
1.40 (1 to 4) 77 (71.3%)

SCC 18 (16.7%)
47

28

SCC in situ 2 (1.9%)

8

Primary closure

Flaps

   Rotation

Unilateral advancement 6

 V-Y 6

3

Atypical 

fibroxanthoma
1 (0.9%)

2

Merkell cell 
carcinoma 1 (0.9%)

2

1

Full-thickness skin graft 2

Double advancement    

Transposition 

Tunneled

Healing by secondary 
intention
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Like previous publications, BCC was the most prevalent 
malignant tumor in the cutaneous portion of the lip, while SCC 
was the most common (and the only one) in the vermilion.1 In 
32% of cases (n=35), the tumor extended through more than one 
perioral subunit, and in 11%, the extension reached another facial 
unit (mainly the malar). This demonstrates the complexity of repairs 
in the perioral region. The involvement of sites beyond the nasola-
bial fold (NLF) is important because, in some cases, it is preferable 
to combine reconstruction methods for better results.

After tumor removal from the perioral region, surgical 
wounds can be divided according to thickness, size, and location. 
These factors help to guide the choice of the reconstruction 
method.8 According to a 2009 literature review, the most com-
mon method for reconstructing the perioral region was primary 

closure.9 In the present study, 77 reconstructions used a single re-
pair method, mainly primary closure (n=47) (Figure 2), followed 
by flaps (n=25). In reconstructions using combined techniques 
(n=31), the most associated secondary method was grafts (n=14) 
(Figure 3), followed by flaps (n=9), secondary intention healing 
(n=7), and primary closure (n=1). These data demonstrate the 
importance of knowing several surgical techniques for proper 
restoration of the perioral region. It is vital to keep in mind that 
wounds in the mucosa without the involvement of the orbicu-
laris muscle can be left to heal by secondary intention, obtaining 
excellent results as described in the literature.10-12 Also, it is note-
worthy that this option is usually only possible when performing 
MMS since wide local excision removes deeper margins due to 
postoperative margin examination of 1-2% of the margins.5

Figure 3: Burow’s  graft. A - Surgical defect of the right UCL. B - Inferior Burow’s triangle removed on the right NLF. C - Immediate postoperative period after 
primary closure and inferior Burow’s triangle as a full-thickness skin graft. D - Late postoperative

A B C D

Figure 2: Primary closure. 
A - Surgical  defect involving the 
right UCL. 
B  - Design of the primary closure. Note 
the pen mark on the vermilion border to 
orient its approximation. 
C - Immediate postoperative period. 
D - 2 weeks postoperative

A

C

B

D
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Figure 4: V-Y flap. A - Surgical defect of the left UCL and apical triangle adjacent to the NLF. B - Design of the flap. C - Flap undermined. The white arrow 
indicates its pedicle. D - Flap movement. E - Immediate postoperative. F - Four-month postoperative

A

D

B

E

C

F

Figure 5: Rotation flap of the NLF. A - Surgical defect of the right UCL and apical triangle adjacent to the NLF. B - Design of the flap. C - Flap undermined in the 
supramuscular plane. D - Flap movement. E - Immediate postoperative. Note the rotation arch in the NLF. F - Six-month postoperative

D E F

A B C
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In the UCL, the most affected subunit, 37 cases were 
restored by primary closure. Thirty-three cases by flaps, 
mainly V-Y (Figure 4), advancement (Figure 9), and rotation  
(Figure 5). When adequately performed advancement and ro-
tation flaps yield good results in the perioral region, allowing 
maintenance of function, sensitivity, and symmetry of the lips, 
in addition to avoiding microstomy.13 These flaps aesthetic re-
sult is satisfactory as they maintain the color and texture of the 
tissues around the surgical defect, and camouflage the scars in  
between the boundaries of the facial anatomical units.14,15 For 
the advancement flap, it is essential to position the incisions bet-
ween the anatomical subunits (vermilion/UCL, UCL/alar base) 
whenever possible.16 For the rotation flap, the arch should be 
positioned in the NLF, thus remaining hidden after the healing. 
Cases requiring greater mobility of the rotation flap can receive 
a back cut in the distal portion of the arch.15

The V-Y island pedicle flap is better indicated when one 
of the incisions can be camouflaged in the NLF. For extensive 
cases, adjacent to the philtrum and affecting almost the entire 
area between the nasal vestibule and vermilion, one should con-
sider removing the remaining skin to camouflage both incisions: 
one between vermilion and UCL, the other between nose and 
UCL.17 In addition to the oblique/lateral design, the V-Y is-

land pedicle flap can be performed vertically for wounds in the 
philtrum or adjacent to it. The island flap can also recruit tissue 
beyond the NLF. However, blunting of the NLF can cause visib-
le asymmetry. Few options do not lead to some NLF asymmetry 
degree in these cases. As with all island flaps, its proximal portion 
must be “thinned’ according to the surgical wound thickness to 
reduce the risk of the trapdoor effect.17

With the preservation of healthy tissue due to MMS, the 
defects are smaller and thinner than those from wide local exci-
sion, often reducing the need for more complex reconstruction.18  
In addition to V-Y, advancement, and rotation flaps, transposi-
tion (Figure 6) and tunneled flaps were used. We did not need to  
perform flaps indicated for extensive full-thickness wounds, such as 
the Abbé or Karapandzic flap, as the three full-thickness cases were 
relatively small and managed with less complex reconstructions.7

It is important to emphasize that the National Com-
prehensive Cancer Network (NCCN) does not recommend the 
use of flaps in cases that the surgical margins were not comple-
tely assessed. 19 This limits the reconstructive options, affecting 
the functional and esthetic restoration. Therefore, MMS, in addi-
tion to having the highest cure rates to treat cutaneous carcino-
mas, allows the Mohs surgeon to safely restore the wound using 
flaps, often necessary for better outcomes.5

Figure 6: Cutaneous transposition flap 
combined with mucosal V-Y flap. 
A - Surgical defect involving the right UCL 
and vermilion. 
B - V-Y mucosal flap incised. 
C - Mucosal flap sutured into place.
D - Cutaneous transposition flap 
movement towards the UCL defect. 
E - Immediate postoperative. 
F - Late postoperative. The flap erythema 
faded over time

A

D

B

E

C

F
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Figure 8: Double hinge flap, combined with Burow’s grafts and secondary intention healing. 
A - Extensive and deep operative wound. Design of the primary closure in the malar region. B and C - Subcutaneous hinge flaps from the cheek used to restore 

the UCL. D - Note replacement of the UCL volume after suturing the hinge flaps. E - Immediate postoperative. Burow's grafts sutured. Small area in the 
vermilion left to heal by secondary intention. F - Four-month postoperative. The nasal asimmetry is from a previous surgery performed 

in a different hospital

A

D

B

E

C

F

Figure 7: V-Y flap 
combined with Burow’s 
graft. 
A - Ill-defined BCC
B - Surgical defect 
involving philtrum and 
vermilion. 
C - Burow’s graft sutured 
to restore the philtrum. 
D - Mucosal V-Y flap to 
restore the vermilion. 
E - Immediate 
postoperative. 
F  - Late postoperative. 
Note the proper 
recreation of the Cupid's 
bow

A

D

B

E

C

F
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The use of pre and postoperative antibiotics is a con-
troversial topic in dermatologic surgery.20-23 Cutaneous surge-
ries are considered clean, but the proximity to the oral cavity 
makes the perioral region a site with a significant chance of 
potentially contaminated surgeries.24 This study used preope-
rative prophylactic antibiotic therapy in 26.2% of cases and 
postoperative in 49.5%, reflecting the difficulty in anticipating 
the wound size and the reconstruction method to be perfor-
med. With a low mean of surgical stages (which reduces the 
surgical time) and appropriate indication for antibiotic the-
rapy, there was only one case of postoperative infection of a 
recurrent morpheaform BCC (treated by wide local excision 
eight years earlier). The tumor extended from the UCL to the 
upper vermilion and philtrum, leading to a 48 mm surgical 
defect repaired with a hinge flap combined with full-thickness 
skin graft and secondary intention. In this case, despite the 
use of pre and postoperative antibiotics, there was infection 
and graft necrosis. However, post-operative care and additional 
antibiotics led to a satisfactory outcome, except for the slight 
functional impairment (suction) secondary to a significant loss 
of orbicularis muscle due to tumor’s aggressiveness (Figure 8).

Other complications were two cases of trapdoor, one  
after a V-Y flap and the other secondary to a tunneled flap both 
in the UCL. Both had a good response with intralesional ste-
roids (triamcinolone acetonide 20 mg/ml). There was one case 
of partial dehiscence in the apical triangle following primary 
closure.

Preserving the function and volume of the perioral re-
gion is challenging because even minor defects can impair the 
lips’ movement, competence, and symmetry. The surgeons must 
invest all their efforts in resolving the disease with a satisfactory 
aesthetic-functional surgical outcome. As recommended by the 
NCCN, reconstructions, especially in cosmetic sensitive areas,  
should ideally be performed after complete tumor resection 
confirmed by histological analysis of 100% of the surgical mar-
gins perioperatively as in MMS.19 The Mohs surgeon should be 
able to perform complex and straightforward reconstructions in 
the perioral region. More challenging cases may require a mul-
tidisciplinary approach.

CONCLUSIONS
Primary closure was the most used technique for recons-

truction, followed by flaps (mainly V-Y, unilateral advancement, 
and rotation). Combined methods were performed in 28.7% of 
cases. A combined approach is better indicated for  wounds in-
volving cutaneous and mucosal subunit, such as UCL and ver-
milion.

Knowing the reconstruction strategies and possibilities 
of associations is essential for the proper reconstruction of the 
perioral region, maintaining its functionality, sensation and aes-
thetics. l

A

C

B

D

Figure 9: Lateral 
advancement flap. 
A - Surgical defect involving 
the left UCL and vermilion 
after removing an atypical 
fibroxanthoma. Flap design. 
B - Flap undermined. At the 
UCL region, the undermining 
plane is supramuscular, 
while beyond the NLF, it is 
in the subcutaneous tissue. 
Care must be taken not to 
deepen the undermining in 
this region. 
C - Immediate postoperative. 
D - Four-month 
postoperative 
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