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Background: To evaluate the versatility and reach of modified nasolabial flap used in re-
construction of defects created in and around the oral cavity.

Methods: A total number of 20 cases were selected. Out of which 13 were males and 7
females. The age of these patients ranged from 24—63 years. 29 modified nasolabial flaps
were raised in twenty patients. Based on clinical and histopathological examination, out
of 20 patients, 14 patients were diagnosed with oral submucous fibrosis, 3 with verrucous
carcinoma, 1 with squamous papilloma, 1 with oro-antral fistula and 1 with traumatic loss of
lower lip.

Results: Minimum preoperative interincisal distance (IID) was 0 mm and maximum
was 15 mm with mean of 6.00+4.76 mm in patients with oral submucous fibrosis and 12
months postoperatively minimum 1ID was 16 mm and maximum was 41 mm with mean of
28.004£8.96 mm. In one case, dehiscence (3.4%) was noted on the anterior tip for which
tip revision was done. Bulky appearance of the flap intraorally was observed in 2 cases
(6.9%). Five (17.2%) among the 29 flaps had visible scar at the donor site postoperatively
up to 3 months.

Conclusion: Numerous reconstructive techniques have been employed in the recon-
struction of small to intermediate sized defects of oral cavity. Modified nasolabial flap is a
versatile flap which has robust vascularity and can be successfully used with minimal com-
plications. It can be rotated intraorally to extend from the soft palate to the lip. Thus, it can
be used efficiently to treat the small defects of the oral cavity as well as recreating lost lip
structure.
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INTRODUCTION

With the advent of musculocutaneous flaps and microsurgical
transfer, intraoral or nasal reconstruction has entered an area of
sophistication whereby defects of any size can be repaired, howev-
er sometimes these technique are inappropriate because either the
defect is too small or the patient’s age and medical status do not
permit alengthy anesthetic and surgical procedure. The nasolabi-

al flap represents the available local tissue that, in right circum-
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stances, often circumvents these problems for repair of small or
moderate sized local intra or extra-oral defect [1].

In our study, the modification that has been incorporated as a
single stage flap surpasses most of the disadvantages of the classi-
cal nasolabial flap. The specificity of using this flap in addition to
the robust vascularity; the flap also gives better esthetics. Modi-
fied nasolabial flap (Fig. 1) also provides supple soft tissue lining
and adequate flexibility to the cheek thus facilitating excellent
mouth opening on a long term basis. The goal of our study is to
emphasize that this extended version of the nasolabial flap in a
single surgery can be used in different ways.

We have used this flap not only to treat patients of oral submu-

cous fibrosis but also used it in patients to line the alveolus and the
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Fig. 1. Design of modified nasolabial flap.

lip in cases of verrucous carcinoma. We also used this flap to re-
construct three-fourth of a missing lip and in case of large oro-an-
tral fistula. Finally, ugly scar can be prevented by careful suturing
to the extent that it becomes invisible in the form of a natural na-

solabial crease.

METHODS
Methodology

Twenty patients with intraoral and extraoral soft tissue defects re-
sulting from trauma, precancerous conditions, tumor resection,
etc. were included in this study. Based on clinical and histopatho-
logical examination, fourteen patients were diagnosed with oral
submucous fibrosis, three with verrucous carcinoma, one with
squamous papilloma, one with oro-antral fistula and one was a
patient with traumatic loss of lower lip.

The following study variables were taken into consideration:
age & sex of the patient, type & site of the defect, size of the defect
and cause of the defect.

Postoperatively, functional and esthetic outcome of recon-
struction of the concerned site was evaluated by clinical examina-

tion and post-treatment healing. A “flap protecting” appliance
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was used to prevent the flaps from occlusal trauma in initial post-
operative healing period of one month (Fig. 2).

In all our cases, postoperatively flap evaluation was done after
6 hours, 24 hours, 72 hours, 1 week, 3 weeks and 12 weeks and
mouth opening was recorded after 1 month, 3 months, 6 months
and some were even evaluated after one year.

The study was approved by Institutional Research Committee.
We have taken informed consent for the procedure from every

patient.

Surgical technique

The patients were taken under general anesthesia. All aseptic pre-
cautions were followed during surgery. Post-surgical defects were
reconstructed by the modified nasolabial flap (Fig. 3). Marking of
the flap was done from the tip of nasolabial fold to the inferior
border of mandible followed by incision. The skin incision was
carried through the dermis and subcutaneous fat to the level of
the underlying musculature. The artery lies in a plane deep to the
facial mimetic musculature and in a medial position along the
nasofacial groove. Flap was raised in the supero-inferior fashion
and in the plane of the superficial musculoaponeurotic system
from both terminal points to the region of the central subcutane-
ous pedicle which was based on facial artery (Fig. 4). The pedicle
was approximately 1 cm lateral to the corner of mouth and the di-

ameter of the pedicle was roughly 1-1.5 cm. The flap was trans-

Fig. 2. Flap protective appliance.
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posed intraorally through a small transbuccal tunnel anterior to
the pedicle. The transposed flap was used to cover the full span of
intraoral defects. In oral submucous fibrosis cases, the inferior
wing of the flap was sutured to the anterior edge of the defect,
while the superior wing was sutured to the posterior edge of the
defect (Fig. 5). Suturing was done with 3-0 vicryl intraorally. The

extraoral defect was closed in layers with 3-0 vicryl and 4-0 nylon.

Fig. 3. Preoperative clinical photograph of the patient with reduced
mouth opening.

Fig. 4. Flap raised.
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Fig. 5. Flap sutured intraorally with 3-0 vicryl.

RESULTS

A total number of twenty cases were selected for the study, of
which thirteen were males and seven were females. The age of the
patients ranged from 2463 years.

Interincisal distance (IID) was recorded in all patients of Oral
Submucous fibrosis (n=14) preoperatively.

Minimum preoperative IID (n=14) was 0 mm and maximum
was 15 mm with mean of 6.00+4.76 mm in patients with oral sub-
mucous fibrosis. One month postoperatively minimum ITD was
14 mm and maximum was 40 mm with mean of 23.79+7.06 mm,
3 months postoperatively minimum IID was 18 mm and maxi-
mum was 40 mm with mean 25.14+6.98 mm, 6 months postop-
eratively (n=8) minimum IID was 14 mm and maximum was 40
mm with mean of 26.50+8.47 mm, 12 months postoperatively
(n=7) minimum IID was 16 mm and maximum was 41 mm with

mean of 28.00+8.96 mm (Table 1).

Flap evaluation

Each patient was evaluated postoperatively for color of the flap,
anterior and posterior tip of the flap and all margins. Color of all
the flaps remained similar to that of the donor area. All margins
of the flaps were well adapted and no dehiscence was seen except
one case which showed wound dehiscence at anterior tip of the

flap. During the early postoperative period, flap viability was
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Table 1. Interincisal mouth opening (mm) (n=14)

Period Mean (range)
Preoperative (mm) 6.00+4.76
Postoperative (mm)
3mo (n=14) 25.14+6.98
6 mo (N=8) 26.50+8.47
12 mo (n=7) 28.00+8.96

checked using pin prick test which demonstrated excellent vascu-

larity in all the flaps.

Flap observation

The following observations were recorded in the postoperative

period.

Flap adaptation

The flap remained viable in all the cases with good healing and
adaptation to the recipient site. The survival rate and adaptation
of all the flaps was 100%. This local flap proved to be ideal for
small to moderate sized defect of oro-facial region & also for intra-

oral reconstruction.

Intraoral hair growth

Intraoral hair growth was a commonly observed manifestation in
males; they experienced mild discomfort which was managed by
plucking the hair under topical anesthesia during follow-up.
There was gradual reduction in hair growth and subsequent mu-
cosalization of the flap over a period of six months to one year

postoperatively.

Infection/wound dehiscence

Postoperatively, wound healing at the donor & recipient sites was
satisfactory for all the patients. There were no signs of gaping, dis-
coloration, sloughing due to vascular changes, necrosis or infec-
tion of the flap. In one case, dehiscence (3.4%) was noted on the

anterior tip (left side) for which tip revision was done.
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Bulky appearance
Bulky appearance of the flap intraorally was observed in two cas-
es (6.9%). Bulkiness of the flap was reduced over a period of 2

months with no significant discomfort to the patient.

Scar conspicuous (Fig. 6) inconspicuous
Five (17.2%) among the 29 flaps had visible scar at the donor site

postoperatively upto 3 months. There were no reported cases of
hypertrophic scarring in any of the patients. The extraoral donor

site scars faded over time (Fig. 7).

DISCUSSION

The nasolabial flap was first described in the Sushruta Samhita text
in 600 AD asa means of correcting cutaneous defects [2]. Contem-
porary surgical descriptions began in 1830 when Dieffenbach used
superiorly based nasolabial flaps to reconstruct nasal alae [3].

The inferiorly based nasolabial flap has been described for re-
construction of the floor of the mouth, lips, tongue, buccal muco-
sa, upper and. lower alveolus, maxilla, and oro-nasal defects. Vari-
ous authors described its use for reconstruction of defects
resulting from different pathologies, but they encountered various
complications like oro-cutaneous fistula [4], bulkiness of the flap
[5] and delayed healing [6]. This flap also requires a two stage sur-
gery and the available flap tissue for reconstruction is half of what

is available in the modified nasolabial flap.

Fig. 6. Postoperative mouth opening and flap adaptation.
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Fig. 7. Postoperative clinical photograph of the patient-Donor site scar.

Singh et al. [7] performed a retrospective analysis of 26 cases of
oral cancer treated with primary excision and nasolabial flap re-
construction was carried out. A primary tumor was located in the
buccal mucosa, the alveolus, the tip of the tongue, the commissure
and lip. They concluded that the nasolabial flap is versatile for
covering or reconstructing small or medium-sized defects of the
oral cavity in selected patients. The nasolabial flap is a good flap
for the reconstruction of small oral defects after excision of pri-
mary tumors and results in good overall cosmetic and functional
outcome.

The modification that has been incorporated as a single stage
flap surpasses most of the disadvantages of the inferiorly based
nasolabial flap and therefore, in our study it has become preferred
design of nasolabial flap. The advantages of using this flap in ad-
dition to the robust vascularity; the flap also gives better esthetics.
In cases of oral submucous fibrosis (OSMF) achieving and main-
taining a satisfactory mouth opening is of prime importance. In
the year 2009, Tauro [8] conducted a study “A unique melolabial
flap in the surgical management of oral submucous fibrosis—"the

seagull flap™an experience with 85 cases”, one hundred and sev-
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enty flaps were performed in 85 patients with bilateral submucous
fibrosis in the span of ten years from 1999-2009. The flap was re-
ferred as “sea-gull nasolabial flap” which offers outstanding fea-
tures, providing supple soft tissue lining and adequate flexibility
to the cheek.

Borle et al. [9] conducted a study in which the OSMF patients
were treated by bilateral release of fibrous bands & coronoidecto-
my or coronoidotomy. They reported that the interincisal open-
ing improved significantly from a mean of 14 mm (range, 3-23
mm) to a mean of 41 mm (range, 23-55 mm). A soft temporo-
mandibular joint trainer was placed postoperatively in the oral
cavity for 10 days to prevent dehiscence of the flap as a result of
occlusal trauma. Similarly, in our study there was gradual increase
in mouth opening from a mean of 25.14+6.98 to 28.00+8.96 mm
at the end of one year. This study showed a significant improve-
ment in mouth opening, the maximum being 41 mm. It is also to
be noted that in our case series, no coronoidectomy, coronoidoto-
my or myotomy were performed to achieve the mouth opening,
In our study, physiotherapy was started after a latent period of 10
days. Patients were instructed and motivated to continue the
physiotherapy themselves with wooden spatulas followed by
Heister’s jaw exerciser to prevent contractures and relapse.

In the year 2011, Agarwal et al. [10] performed a study to evalu-
ate the use of extended nasolabial flaps in the management of oral
submucous fibrosis in which they encountered intraoral hair
growth in men. Likewise, in our case series intraoral hair growth
was a common manifestation postoperatively in males which was
gradually reduced over a period of one year.

Verrucous carcinoma (VC) was defined by Ackerman [11] in
1948 as a diagnostically problematic squamous cell neoplasia in-
volving lip, oropharyngeal, and laryngeal mucosa. As a result, this
neoplasm was named as “Ackerman’s tumor”. VC is strongly asso-
ciated with the chronic use of tobacco or with the practice of chew-
ing betel nuts. Treatment modalities for verrucous lesions have in-
cluded surgery, radiation therapy, chemotherapy, cryotherapy, laser
therapy, photodynamic therapy, and treatment with recombinant
alpha-interferon. Surgical excision remains the preferred treatment
for the primary lesion followed by reconstruction with split skin

graft, local flaps, cheek flap, fasciocutaneous free flaps either an-
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terolateral thigh or radial artery forearm flap can be used [12].

A surgical excision with wide margins and an appropriate re-
construction is necessary to optimize the disease and functional
outcome. We have used modified nasolabial flap to line the alveo-
lusand lip in cases of VC.

Traumatic lesions of the lip are also common etiologies requir-
ing reconstructive surgery. Frequently, gunshot wounds or motor
vehicle accidents result in defects that affect functioning and aes-
thetic appearance of the lips. These injuries often require total or
subtotal repair. The main goals of reconstruction remain the res-
toration of oral competence, the maintenance of oral opening,
and the restoration of normal anatomic relations so that both the
active (smile) and passive (form) cosmetic outcome is acceptable.

Small, full-thickness defects involving approximately one
fourth to one third of the lip can usually be managed by primary
closure. In some cases the size of the defect makes it necessary to
use myocutaneous or free flap by microvascular technique. If the
defect involves 1/3-2/3 of the lip, it can be managed by a cross-lip
flap, like Abbé’s or Estlander, circular rotational flap, such as
Karapandzic or Gillies, nasolabial flap or the Kazanjian reverse
flap [13].

We have used this flap for reconstruction of lower lip that was
lost due to trauma, the defect spanned three-fourth of the lower
lip. Flap survived well and we have achieved good lip seal and
good function in speaking, It is an useful adjunct in recreating lost

lip structure.
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