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ABSTRACT

Introduction: Several flaps have been described for reconstructing facial or oral defects. Flaps 
such as forehead and pectoralis major are often too bulky for small‑to‑moderate‑sized defects, for 
which nasolabial flaps are often ideal. However, nasolabial flaps have limited mobility and reach and 
may need two stages, particularly for intraoral defects. According to recent literatures, facial artery 
provides numerous small cutaneous perforators, based on which skin flaps can be islanded, with 
greater mobility and reach for reconstruction of small‑to‑moderate‑sized intraoral and facial defects 
in one stage. Our study aims to evaluate the reliability and versatility of facial artery perforator‑based 
flaps in the reconstruction of such defects. Materials and Methods: A ethical committee‑approved 
retrospective study was conducted on data of the patients attending our outpatient department 
between February 2014 and October 2015 with small‑to‑moderate‑sized facial/oral lesions. The 
total sample size was 23. We studied the relation of flap survival with size of flap, route of inset and 
neck dissection, functional and aesthetic outcomes and feasibility of adjuvant therapy in cases of 
malignancies. Results and Analysis: A wide range of facial defects, especially intraoral defects, 
could be reconstructed in one stage using facial artery perforator‑based flaps. The flaps were 
reliable. Complications included only partial skin loss of the flaps in a few cases. Complications 
were directly related to the length of the flaps and the route of inset. Functional and aesthetic 
outcomes were satisfactory and none of the flaps showed any significant post‑radiotherapy changes. 
Conclusions: We concluded that facial artery perforator flap can be a simple, safe, versatile and 
one‑stage alternative to the traditional flaps in the reconstruction of small‑to‑moderate‑sized facial 
defects. Neck dissection can be safely done in the same sitting.
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INTRODUCTION

Reconstruction of facial and intraoral defects 
due to trauma, neoplasm or infection remains 
a challenge. Skin grafts and several flaps have 

been described for reconstruction including local, 
regional, distant or free flaps. Flaps such as forehead, 
deltopectoral, pectoralis major myocutaneous and radial 
artery forearm are often extensive procedures, bulky and 
too large for small‑to‑moderate‑sized intraoral or facial 
defects and are associated with donor‑site morbidity. 
Local flaps such as nasolabial flaps are often ideal for 
such small‑to‑moderate‑sized defects as they provide 
good colour and texture match with minimum donor‑site 
morbidity, but still they have some limitations such as 
limited mobility and reach, particularly in intraoral 
defects and may need two stages.

According to recent literatures, facial artery provides 
numerous small perforators that supply the facial skin by 
piercing the superficial musculo‑aponeurotic system. The 
cadaveric study by Ng et al. showed multiple perforators 
along the facial artery, a mean of 4 on each half of the 
face (range: 2–8), with a mean diameter of 0.94 mm (range: 
0.53–1.36  mm) and maximum perforators between 20 
and 60 mm from the origin along the length of the facial 
artery.[1] This roughly corresponds to an area near the 
angle of the mouth around the nasolabial fold. A  local 
skin flap based on such perforators can be islanded, with 
greater freedom in flap designing, mobility and reach 
and used for reconstruction of small‑to‑moderate‑sized 
intraoral and facial defects in one stage,[2] maintaining 
all the advantages of nasolabial flap. We routinely used 
audio Doppler to search for the facial artery perforators. 
However, the literature does not definitely tell us whether 
Doppler ultrasound can distinguish such perforators 
from the facial artery itself with confidence.[2‑6] Again, the 
process of meticulous dissection around the perforator 
and identification of a perforator originating from the 
source artery may not be necessary always because the 
cranial portion of the flap if left undissected will always 
include numerous ‘micro‑perforators’, which make the 
flap reliable and safe.[7] However in all our cases, we have 
identified the perforators to further improve reliability of 
the flaps. Our study aims to evaluate the reliability and 
versatility of facial artery perforator‑based island flaps 
in the reconstruction of small‑to‑moderate‑sized facial 
defects.

MATERIALS AND METHODS

Having obtained the institutional ethical committee 
approval, a retrospective study was conducted on the 
data of the patients who had attended our outpatient 
department between February 2014 and October 2015 
with small‑to‑moderate‑sized facial/oral lesions. Patients 
with large lesions, whose post‑excisional defects would 
not be amenable to reconstruction by local flaps, were 
excluded from the study. The total sample size was 23. 
The parameters studied were site and size of the defect, 
size of the flap, relation of flap survival with size of flap, 
route of inset, neck dissection  (which involved ligation 
of facial artery), functional and aesthetic outcomes 
and lastly, feasibility of adjuvant therapy in cases of 
malignancies.

A handheld audio Doppler was routinely used to locate 
facial artery perforators in all cases. Pre‑operative 
decision was made regarding the selection of route 
of inset  (direct orocutaneous/subcutaneous tunnel/
propeller) depending on the site of the defect in each 
case. The study population was randomly divided 
based on the timing of neck dissection  (same stage or 
two stages alternately). Pre‑validated questionnaires 
concerning functional  (speech, mastication, deglutition 
and oral continence) and aesthetic outcomes derived 
from the article by Hofstra et al.[8] were used to follow up 
the patients [Table 1].

A small 2  cm  ×  1.5  cm dysplastic lesion at the lower 
lip and right oral commissure is shown along with the 
course of the facial artery and the line of perforators, 
which has been marked using audio Doppler [Figure 1a]. 
The lesion was excised with adequate margin. An 
islanded flap has been planned at the nasolabial area 
and elevated in subcutaneous plane, based on a narrow 
subcutaneous pedicle containing the facial artery 
perforators  [Figure  1b]. A  direct orocutaneous route is 
developed for transferring the flap to intraoral aspect. 
The route of inset is demonstrated by a finger insinuated 
from the intra‑oral aspect to the extraoral aspect 
showing that the route is wide enough for transfer of 
the flap [Figure 1c]. The flap is shown after the final inset 
with the donor site being closed primarily [Figure 1d]. At 
2‑month follow‑up, an excellent lip contour is achieved 
with an inconspicuous donor scar [Figure 1e]. Inclusion 
of hair‑bearing part of the nasolabial area in the flap 
resulted in hair growth inside the oral cavity, which is an 
occasional drawback of the flap [Figure 1f].
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In another case, a squamous cell carcinoma  (SCC) is 
shown at the left buccal mucosa [Figure 2a]. The lesion 
was excised with adequate margin. Perforator has been 
dissected  [Figure  2b]. The flap has been islanded over 
the dissected perforator  [Figure 2c]. The flap has been 
transferred intraorally via a direct orocutaneous route. 
The final inset is shown in Figure 2d. The final appearance 
of the flap is shown at 4‑month follow‑up [Figure 2e].

A small SCC at the left ala of nose is shown along with audio 
Doppler‑marked facial artery perforators  [Figure  3a]. 
After excision of the lesion with adequate margin, a 
full‑thickness alar defect is shown in Figure 3b. A flap of 

5 cm × 1.5 cm has been designed along with dissection 
of the facial artery perforators  [Figure  3c]. The flap 
has been rotated in a propeller fashion based on the 
cranial perforator. The final inset of the flap to create 
both inner lining and outer skin cover of ala in a single 
stage is shown along with primary closure of the donor 
defect  [Figure  3d]. A  final appearance at 20‑month 
follow‑up is shown in Figure 3e.

RESULTS AND ANALYSIS

Six patients had lesions over buccal mucosa, six over oral 
commissure, five had lesions over lip only and three over 
commissure with adjacent lip whereas there were other 
less frequented areas such as retromolar trigone (1), floor 
of mouth  (1) and ala of nose  (1). Defect sizes ranged 
from a minimum length and breadth of 2 cm and 1 cm, 
respectively, to a maximum length and breadth of 6 cm 
and 5  cm, respectively. In three patients, marginal or 
segmental mandibulectomy was done for complete 
excision of the growth [Table 2].

During planning, an extra length of flap was taken into 
account for the elastic recoil of the skin. We dissected 

Table 1: Questionnaire for oral functional and aesthetic 
outcome (Courtesy ‑ Hofstra et al.)

A. Questionnaire for oral disabilities (use a scale of 1-5 where 1 is 
excellent and 5 is poor)

1. Speech
Do you have trouble in speaking clearly?
Has your speech changed since the operation?
Have other people trouble understanding you?
Can you make yourself understood in a dialog?
Can you make yourself understood during a telephone 
conversation?
Can you make yourself understood during a group conversation?
Do you avoid a dialog, telephone conversation or group 
conversation?

2. Eating (mastication, deglutition and oral continence)
Do you have trouble with chewing solid food?
Do you have trouble with chewing mashed food?
Do you have trouble with drinking?
To what extent have you changed your meals since the 
operation?
Do you have trouble with swallowing solid food?
Do you have trouble with swallowing mashed food?
Do you have trouble with swallowing liquid food?
Do you have a dry mouth?
Has the function of your dentures changed for the worse since 
the operation?
Can you feel the food in your mouth?
Does food remain in the mouth without noticing?
Do you find it difficult to eat in the company of your family?
Do you find it difficult to eat in the company of strangers?
Do you splutter during speaking?
Did you splutter during speaking prior to the operation?
Do you have problems with drooling? On which side?
Do you have problems with drooling during speaking, eating, 
drinking or sleeping?

B. Questionnaire for facial aesthetics (use a scale of 1-5 where 1 is 
excellent and 5 is poor)
How would you rate your present appearance?
Is your present appearance different from your appearance before 
the operation?
Are you satisfied with your present appearance?
Do you find the scar(s) in your face annoying?
Is your appearance a hindrance during everyday life?
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Figure 1: (a) A small dysplastic lesion at the lower lip and right oral 
commissure. The course of the facial artery along with the line of perforators 

has been marked using audio Doppler. (b) Lesion has been excised and 
an islanded flap has been elevated based on the subcutaneous pedicle 

containing the facial artery perforators. (c) A finger has been insinuated from 
the intra-oral aspect to the extra-oral aspect near the flap pedicle to show 

the route of inset of the flap. (d) The flap after the final inset. The donor site 
has been closed primarily. (e) The defect created after excision of the lesion 

was reconstructed with facial artery perforator-based islanded flap. Note 
the excellent lower lip contour with inconspicuous donor scar at 2-month 

follow-up. (f) The final appearance of the flap in the inner aspect at 2-month 
follow-up. Note the inclusion of hair-bearing part inside the oral cavity, which is 

a drawback of this flap
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the pedicle to a sufficient length to reach the defect 
through the intervening tissues. The flap dimensions 
ranged from a minimum length and breadth of 5 cm and 
1.5  cm, respectively, to a maximum length and breadth 
of 7.5 cm and 5.5 cm, respectively. All the defects were 
reconstructed by islanded facial artery perforator‑based 
flaps. In nine cases, the flaps were inset by passing through 
a subcutaneous tunnel into the defect at lip/commissure; 
in eleven cases, inset was done by passing the flap with the 
pedicle directly into the oral cavity via a direct orocutaneous 
route to the intraoral and commissure defects and in three 
cases, the flaps were raised from the area adjacent to the 
defect, directly inset into the defect at commissure and at 
ala as propeller flap by rotating the flap through variable 
degrees of 45°, 60° and 80°, respectively. Totally 16 neck 
dissections were performed out of the 23 cases, of which 
8 were done in the same stage and the other 8 were done 
in the second stage after 3 weeks.

None of the flaps in this study suffered complete loss. 
Among the cases of flap complications, there was only 
partial‑thickness loss of a portion of the flaps whereas a 
major portion of these flaps survived. There were eight 
cases of partial‑thickness flap necrosis and one case of 
leakage/fistula [Table 3]. The complication rate increased 
with increasing length of the flaps. Beyond 6.5‑cm length, 
most of the flaps had some complications [Chart 1]. There 
were incidences of flap complications with subcutaneous 

and direct orocutaneous routes probably due to 
some pedicle compression  [Chart 2]. Most of the flap 
complications were clinically due to venous drainage. 
However, the flap survival rate did not bear any correlation 
with the stage in which neck dissection was done [Chart 3]. 
Nine cases required nasogastric tube feed, after intraoral 
reconstruction, with a mean duration of 6.78 days. Of the 
nine cases that developed flap complications, three had 
to undergo revisions either on lower lips (two cases) or 
oral commissure and lower lip (one case). Patients were 
discharged after ensuring the adequacy of oral intake 
and ruling out any leak or fistula. The mean duration of 
post‑operative hospital stay was 7.96 days.

Functional outcome and facial aesthetics were assessed 
after 6  weeks of operation, with an average score of 
35.43 and 11.13, respectively. These scores were on a 
scale where best functional and aesthetics scores were 
24 and 5, respectively, while poorest scores were 120 and 
25, respectively.[8]

The patient with lesion at the left buccal mucosa 
whose intraoral defect was reconstructed with facial 
artery perforator‑based islanded flap inset via direct 
orocutaneous route in one stage showed excellent 
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Figure 3: (a) Squamous cell carcinoma at the left ala. Facial artery perforators 
have been localised using audio Doppler and marked. (b) Lesion has been 
excised resulting in full-thickness alar defect. Note the nasal septum visible 

through the alar defect in the lateral view. (c) Islanded flap has been designed. 
Note the two dissected perforators. The locations of these perforators are 
corroborative with the audio Doppler findings in Figure 3a. (d) The caudal 

perforator has been ligated and the flap is rotated axially on the cranial 
perforator in a propeller fashion. After the final inset, both the inner lining 

and outer skin cover of ala have been recreated in single stage. The donor 
defect has been closed primarily. (e) The final appearance of the flap and the 

donor scar at 20-month follow-up. Note the well-settled flap and an almost 
inconspicuous donor scar that blended nicely with the nasolabial fold

d
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e

Figure 2: (a) Squamous cell carcinoma at the left buccal mucosa. (b) The flap 
has been elevated in the nasolabial area. The perforator has been dissected 

out. (c) The flap has been islanded over the dissected perforator. (d) The 
flap has been transferred into the oral cavity by a direct orocutaneous route 

and inset at the defect to line the buccal mucosa. (e) Final appearance of the 
flap at 4-month follow-up. Note the well-settled flap with an adequate mouth 

opening
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functional outcome with well‑settled flap and adequate 
mouth opening at 4‑month follow‑up [Figure 2e]. Similar 
functional outcome is noticed in Figure 1f.

The patient with lesion at the left ala of the nose whose 
defect was reconstructed by a propeller pattern flap 
based on facial artery perforator showed excellent 
aesthetic outcome with almost inconspicuous facial scar 
and a well‑settled flap at 20‑month follow‑up [Figure 3e].

There were no significant differences in 2‑point 
discrimination (mean: 5.6 mm and 5.3 mm for flaps and 
control sites, respectively), hot‑cold and blunt‑sharp 
sensation between flap and control sites.

Sixteen out of 23 cases received adjuvant radiation therapy 
(RT). The effects of radiation on the flaps were assessed 

after 6 weeks’ post‑RT. The signs of radiation damage that 
were looked for were oedema, erythema, desquamation, 
volume loss/shrinkage, ulceration, necrosis, fistula/
leakage, infection and lastly mouth opening. The flaps 
did not show any significant change at follow‑up. Patients 
complained of generalised dryness of mouth following RT. 
RT in the head‑and‑neck region causes xerostomia.[8,9]

In some of the cases, hair‑bearing area of the face had to be 
included in the flap leading to hair growth inside the oral 
cavity, for which the patients complained of discomfort, 
especially those who did not receive RT [Figure 1f]. This 
issue was addressed to by trimming of hair.

DISCUSSION

The facial artery perforator‑based flap is supported by the 
study of angiosomes of the facial region, which showed 
that the facial arterial system supplies the cutaneous areas 
from the submental region to the medial two‑thirds of the 
face.[10] Although Nakajima et al.[11] reported variations in 
the facial artery and its branches, the superior labial, lateral 
nasal and angular arteries are consistent in 98% of cases, 
with 2% of facial arteries terminating at the alar base level. 
Cadaveric studies have shown a rich perforator density 
in the perioral and perinasal areas.[1] It has been shown 
that an average of five perforators exist per facial artery 
with a mean diameter of 0.96 mm. The perforators were 
selectively injected with diluted ink solution, and the mean 
size of all the injected skin areas was 8.05 cm2. Seven main 
reliable types of perforator territories were identified: the 
posterior area of the horizontal ramus of the mandible, the 
anterior area of the horizontal ramus of the mandible, the 
inferior labial area, the commissural area, the jugal area, 
the nasolabial area and the subpalpebral area.[12]

It is debatable whether to call this flap a perforator 
flap. According to the Gent Consensus Conference,[13] a 
perforator should pierce the deep fascia before reaching 
the skin. Since there is no deep fascia layer in the face and 
the vessels pierce the superficial muscular aponeurotic 
system layer before reaching the skin, this flap can be 
also called a perforator flap.[2]

Table 3: Types of flap complications
Complications Number of 

cases
Number of revision 

surgeries
Haematoma followed by 
partial‑flap necrosis

2 1

Partial‑flap necrosis 6 2
Leakage/fistula 1 0
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In this study, facial artery perforator‑based flap was used 
in the reconstruction of a wide range of defect sites, 
especially intraoral defects, with distinct advantage over 
traditional nasolabial flap by virtue of having greater 
arc of rotation, mobility and thus reach of the flap and 
being a one‑stage procedure. These flaps were used to 
reconstruct small‑to‑moderate‑sized defects (5–6 cm) and 
even defects created after certain extent of mandibular 
resection. Intraoperative perforator identification 
was corroborative with pre‑operative localisation of 
perforators by audio Doppler.

The flap complication rate showed a strong correlation 
with flap length. Maximum safe length that can be taken 
is approximately 6.5 cm. However, other factors such as 
route of inset and resulting pedicle compression have also 
to be considered. None of the flaps suffered any complete 
necrosis. The complication rate was 39.13% which included 
haematoma, partial‑thickness flap necrosis, leakage or 
fistula. The rate of flap revision was 13.04%. Flap survival 
did not depend on the stage in which neck dissection was 
performed, showing that the flaps received their vascular 
supply adequately from the angular arteries in cases 
where the facial arteries were ligated.

The functional outcomes  (speech, mouth opening, 
mastication, deglutition, oral continence and flap 
sensation) and facial aesthetics were acceptable. 
There were no significant post‑RT changes except for 
generalised dryness of mouth.

However, the inclusion of hair‑bearing area in some of 
the cases raised discomfort in patients, particularly 
those who did not receive RT. This issue was managed by 
trimming of the hair.

CONCLUSIONS

From the study, it could be concluded that facial artery 
perforator‑based island flap takes all the advantage of 
nasolabial flap, such as skin colour and texture match and 
primary closure of the donor site along with the added 
advantages of a perforator flap, including versatility to 
cover the defect in terms of mobility and reach, with a 
reliable and constant blood supply. Thus, facial artery 
perforator‑based flap can be good, simple, safe, versatile 
and an one‑stage alternative to the traditional nasolabial 
flaps and even some of the major workhorse flaps to 
reconstruct small‑to‑moderate‑sized facial defects of 
10–15 cm2 size, with minimum donor‑site morbidity and 

acceptable functional outcome. Neck dissection can be 
safely done in the same sitting.
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