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Case Report
Reversed vascular nasolabial flap pedicled with superior 
labial artery: safe and easy method for paranasal and 
infraorbital reconstruction
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Abstract: Objective: To evaluate the clinical effect of reversed nasolabial flap pedicled with superior labial artery 
used for the reconstruction of paranasal and infraorbital defects. Method: 13 cases of large paranasal and infra-
orbital defects were reconstructed by the reversed nasolabial flap pedicled with the superior labial artery. In all 
the patients these defects were resulted by the excision of carcinomas. The disease course ranged from 2 months 
to 28 years. The size of paranasal and infraorbital defects varied between 20 mm×12 mm and 40 mm×56 mm. 
All defects were restored by the reversed nasolabial flap pedicled with the superior labial artery. The size of flaps 
were similar to that of the defects. The donor areas were sutured directly. Result: All flaps completely survived. The 
incision at the donor and recipient sites healed in the first stage. Flap revision of 4 patients was performed after 
6-12 months because of mild swelling at the pedicles of skin flaps. The mean duration of follow-up was 38 (24-60) 
months. No signs of recurrence and metastasis happened. All patients were satisfied with the function of cataclei-
sis, appearance, flap texture, and color. No obvious scars were found at donor sites. Full patient satisfaction was 
achieved both aesthetically and functionally. Conclusion: The reversed nasolabial flap pedicled with the superior 
labial artery, an optimal repairing method, can be chosen to repair paranasal and infraorbital defect after excision 
of carcinomas.
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Introduction

Paranasal and infraorbital defects resulting 
from the neoplastic and traumatic lesions tre-
mendously destroy the facial aesthetics and 
impair the quality of life [1]. These reconstruc-
tions of paranasal and infraorbital defects pose 
a significant challenge for head and neck sur-
geons. The traditional forehead flap, when 
used, not only causes the bloated nose and 
insufficient tissue for the construction of infra-
orbital area but also often leaves obvious scars 
on the donor site. The clinical application of 
free flaps (eg forearm flap, postauricular flap, 
etc.) is often limited due to the complicated sur-
gical procedures, the different texture of flap 
between the donor and receipt site, the scars 
of donor site and the poor general condition of 
elderly patients who cannot tolerate the longer 

general anesthesia [2, 3]. For the reconstruc-
tion of paranasal and infraorbital defects the 
shortcomings included the insufficient tissue 
and the angle of rotation [4], inspite of these 
difficulties, we had reconstructed the penetrat-
ed nasal defects with nasolabial skin flap pedi-
cled on the infraorbital vessels [5]. The failure 
of contralateral nasolabial flap is often due to 
the insufficient turning radius and the poor 
unstability of arteriovenous system [6, 7]. The 
best donor site for repairing the nose and infra-
orbital defects is the nasolabial flap which is 
similar in texture to the infraorbital region and 
rich in blood circulation. Moreover, the wound 
of the donor site can be directly sutured [8]. But 
the conventional nasolabial flap, which is often 
used to repair the alar and apex defect and the 
moderate-sized oronasal defect, is very difficult 
to reconstruct the large defect caused by the 
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tumor resection [9-14]. To address this chal-
lenge, we had recently modified the reversed 
nasolabial flap pedicled on the superior labial 
artery to reconstruct the nose and infraorbital 
defects in 13 cases from September 2006 to 
May 2015. The specific procedure was 
described along with the following information.

Material and methods 

Patients’ data

In the Affiliated Hospital of Stomatology, Ch- 
ongqing Medical University, from September 
2006 to May 2015, 13 consecutive patients 
with paranasal and infraorbital defects were 
identified according to the inclusion criteria. 
Among these patients, a group of 9 men and 4 

women with a median age of 57.8 years (range, 
42-78 years) were sorted. All the patients were 
referred for surgical reconstruction after Mohs 
ablative surgery for basal cell (n=11) or squa-
mous cell (n=2) carcinoma of the skin on the 
paranasal and infraorbital region. These 

Table 1. The clinical data of 13 oncological cases
S.no Age/Sex Diagnosis Tumor location Tumor dimension (mm2) Treatment done Defect dimension (mm2)
1 56/F BCC Rt Pn 12×14 We+ RVNLF 20×26
2 63/M BCC Lt Io 20×22 We+ RVNLF 28×32
3 72/M SCC Lt Pi 30×46 We+ RVNLF 40×56
4 45/M BCC Lt Pn 10×16 We+ RVNLF 20×27
5 42/M BCC Lt Io 14×18 We+ RVNLF 24×28
6 65/F BCC Rt Io 16×22 We+ RVNLF 26×34
7 51/M BCC Rt Io 14×27 We+ RVNLF 24×37
8 59/M SCC Lt Pn 7×14 We+ RVNLF 16×24
9 65/F BCC Lt Io 14×18 We+ RVNLF 25×28
10 78/M BCC Rt Pn 8×14 We+ RVNLF 18×24
11 54/F BCC Rt Io 12×26 We+ RVNLF 22×35
12 59/M BCC Lt Pi 26×36 We+ RVNLF 36×44
13 43/M BCC Rt Io 12×20 We+ RVNLF 22×30
SCC-Squamous cell carcinoma, BCC-Basal cell carcinoma, Rt-right, Lt-left, Pn-paranasal, Io-infraorbital, Pi-paranasal and infra-
orbital, We-wide excision, RVNLF-reversed vascular nasolabial flap.

Figure 1. The diagnosis of squamous cell carcinoma 
was in nasolabial and infraorbital site.

Figure 2. Reversed nasolabial flap pedicled with su-
perior labial artery was designed according to the 
size of defect. ULA and LLA represent the upper la-
bial artery and lower labial artery respectively.
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defects involved the alar and side walls of nose 
and the infraorbital tissue with a maximum 
area of 40×56 mm2. The mean duration of fol-
low-up was 38 (24-60) months (Table 1).

The recipient site of paranasal and infraorbital 
region

According to the strict tumor-free principle of 
tumor resection all patients with malignant 
tumors were operated and the tumor was com-
pletely excised at the distance of 0.8-1.0 cm 
from the tumor margin. Meanwhile, the report 
of frozen biopsy confirmed the primary tumor 
had been completely removed and no residual 
tissue of tumor existed in the tissue, surround-
ing the primary tumor.

Design and preparation of reversed nasolabial 
flap

After complete resection, a reversed nasolabial 
flap pedicled with the superior labial vessels 
was designed and centered on the nasolabial 
area proximal to the paranasal and infraorbital 
defect (Figure 1). The shape of the flap was 
generally consistent with aesthetic subunit of 
the defect. The limit of flap over defect was not 
exceeding 5 mm.

The reversed nasolabial flap was then dissect-
ed and elevated in the subcutaneous plane 
above the facial musculature. In some patients, 

This retrospective investigation was done 
through medical questionnaire and photo-
graphic examination by experienced plastic 
surgeons.

Results

A total of 13 flaps, which were totally performed 
in 13 patients, completely survived. The most 
common site for the defect was the paranasal 
and infraorbital area (Figure 2). Four patients 
underwent secondary revision to release the 
fat and clumsy of flap by excising the excessive 
muscle and fatty tissue, in six to twelve months 
after the first operation. All the patients were 
followed up. The average period of follow-up 
was 28.4 months (range, 4-60 months). The 
texture and color of reversed nasolabial flap 
was similar to the tissue of recipient area and 
the scar of donor site was not obvious and hid-
den in the nasolabial fold area. During the peri-
od of follow-up there were no signs of recur-
rence and metastasis (Table 2).

Typical case

A 72-year-old man, diagnosed with the squa-
mous cell carcinoma on the left paranasal and 
infraorbital area, came to our attention. In this 
patient, the defect was left with an area of 
40×56 mm2. The reversed nasolabial flap pedi-
cled with superior labial vessels, with a size of 

Table 2. The outcomes of flaps and follow-up data for all 
13 cases

S.no Age/Sex SF Patient’s 
satisfaction

Second 
revision

Follow-up 
(month) RM

1 56/F Complete Better No 24 No
2 63/M Complete Best No 28 No
3 72/M Complete Better No 60 No
4 45/M Complete Good Need 32 No
5 42/M Complete Better No 4 No
6 65/F Complete Good Need 13 No
7 51/M Complete Better No 28 No
8 59/M Complete Good Need 51 No
9 65/F Complete Best No 32 No
10 78/M Complete Good Need 36 No
11 54/F Complete Better No 15 No
12 59/M Complete Best No 16 No
13 43/M Complete Better No 30 No
SF-survival of flap, RM-recurrence and metastasis.

the flap included some muscles ac- 
cording to the defect volume. The ped-
icle with a width of 6~8 mm muscle 
tissue, which is beneficial to ensure 
the venous return, was raised in the 
plane between the dermis and perios-
teum. The aspect ratio of flap in which 
the size ranges from 2.0 cm×1.2 cm 
to 4.8 cm×4.0 cm was 4 to 5:1. The 
drainage was located in the infraor-
bital space, and the donor site was 
closed directly.

Postoperative processing 

Postoperatively, anticoagulation ther-
apy was administrated routinely by 
dextran for 3 days continuously and 
the blood circulation of flap was moni-
tored by observing the flap color and 
the reaction of acupressure. 
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40×56 mm2 and the pedicle length of 2.6 cm, 
was designed to restore the defect. Frontal 
view 1 week after the operation indicated that 
the scar was inconspicuous, no significant 
change existed in appearance, the eyelids com-
pletely closed on their own, and the function of 
catacleisis was completely done (Figure 3). The 
patient had a good postoperative recovery 
without events worthy of notes 3 months post-
operatively (Figures 4-6). 

Discussion

The construction of paranasal and infraorbital 
defect is regarded as a great challenge of mod-
ern plastic surgery. For this reason various pos-
sibilities, such as a composite graft, transposi-
tion flaps, and local flaps, were described in the 
literature [15-17].

Although full-thickness skin grafts or advance-
ment flaps proved useful in reconstruction of 

Figure 3. The color and texture of flap was similar to 
that of adjacent tissue after 1 week when the suture 
was removed. The function of catacleisis was com-
pletely done.

Figure 4. The front view 3 months after the opera-
tion.

Figure 5. The flap was raised and the image was 
taken 3 months after the operation.

Figure 6. The raised flap was seen through the lateral 
image taken 3 months after the operation.
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paranasal and infraorbital defects, their cos-
metic outcome was unsatisfactory in most 
patients. The color, texture of flap, and contour 
irregularity cause a big problem for grafts as 
well as donor site morbidity. According to the 
report of literatures the nasolabial flap, which 
is supplied by angular artery, lateral nasal 
artery, facial artery, and infraorbital artery [12, 
18], is a simple, effective, and safe flap with a 
low complication rate. Although other authors 
had reported the complications (infection, 
minor or major flap necrosis, wound dehis-
cence) occurring in a few patients, the nasola-
bial flap has many advantages such as good 
cosmetic appearance and covert incision of the 
donor site and has been used for reconstruc-
tion of lower nose and medial cheek defects 
[15, 19, 20], especially in covering small 
defects in maxillofacial region [21-24]. For this 
reason a reversed nasolabial flap, which was 
pedicled with the superior labial artery, was 
designed and raised from the nasolabial area. 
Superior labial artery, a constant branch of the 
facial artery, is arising above or at the angle of 
mouth and anastomoses with its counterpart 
in the middle of the upper lip [25-27]. In naso-
labial area, the vein was rarely accompanied 
closely by the artery of same name. The deci-
sion as to whether the axial flap could be 
designed should be based primarily on the 
accompanied vein. This was similar to the 
report of RAN [26]. Without the concomitant 
vein the pedicle should be designed such that 
it is surrounded by a size of 6~8 mm muscle 
tissue so as to guarantee the venous return of 
flap although the size of surrounding muscle 
tissue was less than that of RAN [26]. This 
makes a reverse superior labial artery pedicle 
possible for elevation of a nasolabial flap. 
Usually, there is no destruction of muscle and 
nerve tissue, and because of the central ves-
sels (the artery and the concomitant vein), the 
scope of rotation is essentially larger. 
Furthermore, the nasolabial tissue is quite rich 
so that the morbidity of donor site is negligible. 
Moreover, the degree of asymmetry is less-
ened by broad and deep undermining at the 
donor site [28].

If properly designed, the reversed nasolabial 
flap pedicled with superior labial vessels can 
follow the natural contour lines, where the color 
and texture of skin are ideal for the nasal and 
infraorbital reconstruction [8]. Moreover, the 

scar of the donor site is not obvious and covert, 
and the length of vessel pedicle is long enough 
to agilely transfer to the recipient area. As 
described for the typical case, the nasolabial 
flap is valuable when there is a combined full 
thickness defect in the nasal and infraorbital 
region. The flap is elevated and transposed in a 
rotation-advancement manner. With adequate 
flap dimension, an excellent mobility provides 
sufficient tissue on the distal part of the defect 
that could ensure the function of catacleisis. 
Rohrich presented an innovative nasolabial flap 
for the reconstruction of a simultaneous medial 
cheek and alar-base nasal defect. In their study 
the disadvantages of this flap, such as the 
insufficient tissue and the smaller rotation, 
could limit the reconstruction of paranasal and 
infraorbital defects [29]. Especially, the superi-
or labial vessels, which are barely involved in 
the safe margin of tumor resection, could be 
usually selected and elevated. Compared with 
the conventional nasolabial flap, this method is 
relatively tedious to perform as it takes more 
time and requires skillful dissection of perfora-
tor vessels in our study. However, the method 
provides an excellent mobility and a wide arc of 
rotation. Moreover, by having reliable vascular-
ity, a sufficiently large flap could be elevated as 
long as it permits a donor site to be primarily 
closed. This pedicle should be considered when 
the defect is located on the course of lateral 
nasal artery or angular artery which might be 
involved in the safety of tumor resection [16, 
30, 31]. Although Turan reported that reverse 
superior labial artery flap had been used in 
reconstruction of nose and medial cheek 
defect, we concluded that the arc of rotation 
and reliability of reversed nasolabial flap pedi-
cled with superior labial artery used for the 
large paranasal and infraorbital defects is con-
sidered superior to angular artery and infraor-
bital artery-based nasolabial flaps [32]. 
Therefore, reversed nasolabial flap pedicled 
with superior labial artery was proved to be a 
good choice for one-stage reconstruction of the 
paranasal and infraorbital defects after remov-
al of malignancies in the nasal and infraorbital 
region.
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