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Abstract

Multiple options are available for the reconstruction of the defects of the oral

cavity. Among these, the facial artery myomucosal island flap (FAMMIF) is a

pedicled flap composed by cheek mucosa, submucosa, and part of the buccina-

tor muscle. The FAMMIF is ideal for the reconstruction of small-to-moderate

defects of the oral cavity and the oropharynx. This is due to low operating

time, low morbidity, and good functional and aesthetic results. A step-by-step

description of the flap harvesting is presented, with particular attention to flap

design, identification of the vessels, harvesting of the myomucosal island, tun-

nel preparation for its passage in the neck and back to the oral cavity, and clo-

sure of the cheek donor site with the buccal fat pad.
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1 | INTRODUCTION

The first description of a facial artery musculomucosal
(FAMM) flap for head and neck reconstruction pur-
poses was proposed by Pribaz et al.1 A modification of
the flap was later described by Zhao et al.,2 the facial
artery myomucosal island flap (FAMMIF). This is a
pedicled flap based on the facial artery, it is sculpted on
the internal side of the cheek, passes through a tunnel
in the neck, and finally, through a second tunnel, back

in the pharynx or the oral cavity. This type of flap is
useful as a reconstructive option for defects of the pal-
ate, pharynx, tongue, and floor of the mouth. The tis-
sues included in the flap are the mucosa, submucosa,
and part of the buccinator muscle. The FAMMIF is
ideal for the reconstruction of small-to-moderate defects
of the oral cavity and the oropharynx3 where it can
replace the revascularized free flaps, which remain the
first reconstructive option for larger or composite
defects.4 The residual defects after cancer resection of
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the oral cavity or the oropharynx can be variously clas-
sified5,6 and there are multiple reconstructive possibili-
ties that can restore the function and the anatomy.
When faced with a reconstruction challenge, the sur-
geon should consider many variables that can be gener-
ally classified in two groups: anatomical and systemic.
Large or moderate defects are treated with microvascu-
lar revascularized free flaps (RFF)—still the gold stan-
dard for many postablative scenarios in head and neck
cancer surgery. Also, the patients' specific systemic con-
ditions play an important role in the decision-making
process. The presence of advanced systemic compro-
mise, such as severe kidney or liver disease, old age,
coagulopathy, among many others, might contraindicate
the lengthy and demanding surgeries required to har-
vest and graft a RFF. At the same time, in patients with
a good performance status but a medium-size defect,
the RFF can be too big to properly fill the gap.

In this context, local flaps can provide a valid recon-
structive alternative both as a compromise solution in
large defects and as a first choice in small to moderate
ones. The FAMMIF is a versatile flap due to its local
availability, rapidity of execution, low donor site morbid-
ity, and similarity with the adjacent tissues.7 The flap
passes through the neck and then is repositioned in the

oral cavity. This allows it to overcome the obstacle repre-
sented by the teeth and facilitates its use also in dentate
patients, which is one of the main strengths of this recon-
structive option. In general, the FAMMIF is ideal for
defects of 4–10 cm, where there is the need for restora-
tion with thin, pliable mucosa that is similar in color and
texture to the excised tissue.

2 | TECHNIQUE

The goal of the paper is to detail a step-by-step descrip-
tion of the flap design, the identification of the vessels,
the harvesting of the myomucosal island with its passage
in the neck and back to the oral cavity, the placement of
the flap to reconstruct the defect, and the closure of the
donor site with the buccal fat pad. A careful preoperative
evaluation is critical to understand if a local flap is the
best option. In particular, the following aspects should be
considered: dimension of the defect, involvement of mul-
tiple functional structures (e.g., tongue and floor of the
mouth), patient's dentition, presence of neck metastasis
on level I lymph nodes, and previous surgery on the
cheek. The case presented was a 55-year-old male with
no comorbidities which was referred to our service for a

FIGURE 1 (A) T2 oral cavity
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3 � 2 cm exophytic mass in the right posterolateral dor-
sum of the tongue. An incisional biopsy was performed,
showing the presence of squamous cell carcinoma. Preop-
erative staging was cT2cN0 disease (Figure 1A). The
planned surgical procedure was partial glossectomy,
supra-omohyoid elective neck dissection and reconstruc-
tion with a local myomucosal flap. The patient was fully
dentate and thus the use of a simple axial buccinator flap
was not recommended. A FAMMIF was therefore chosen
for the possibility to pass the tissues from the mouth to
the neck and back in the oral cavity, ensuring the place-
ment of the flap without impediments and risk for
pedicle chewing. The patient underwent general anesthe-
sia and was intubated through the nose to have an opti-
mal surgical field. The tumor was excised with 1 cm
resection margins (Figure 1B) and an ipsilateral neck dis-
section involving the levels I-III was performed
(Figure 1C). The reconstructive phase then began with
the design of the flap. On the right cheek, an oval mark-
ing was designed reflecting the size of the defect
(Figure 1D). The facial artery and its course were identi-
fied with an echo doppler probe and marked with a surgi-
cal pen. The Stensen's duct orifice was displayed and
excluded from the flap design. A distance of almost 1 cm

should be maintained from the labial commissure anteri-
orly, and from the vestibular fornix superiorly and inferi-
orly, to avoid fibrotic retraction and trismus during the
healing process. The posterior limit was constituted by
the pterygomandibular raphe. The incision started from
the superior aspect of the flap and involved the mucosal
and muscular plans (Figure 2A). At this level, the distal
ends of the facial vessels were then identified via blunt
dissection and ligated in their superior extremities
(Figure 2B). They can be isolated to the upper portion of
the flap by means of one or more monofilament stitches
to avoid accidental separation during the dissection. The
harvesting proceeded from superior to inferior maintain-
ing as the deep plane the one corresponding to the facial
vessels. The inferior margin of the flap was finally
incised, taking care to not damage the facial artery and
vein (Figure 2C). Once the myomucosal island was iso-
lated, the facial vessels were followed and dissected in
the cheek up to the inferior mandibular border
(Figure 2D). At this point, the surgeon shifted focus to
the neck. Taking care to not damage the marginalis
branch of the facial nerve, the cervical portions of the
facial artery and vein were isolated (Figures 1C and 3A).
Most of the time, the facial vein drains in the internal

FIGURE 2 (A) Dissection starts

superiorly going inferiorly.

(B) Identification and ligation of the

superior extremity of the facial artery

and vein. (C) Along the inferior border

of the flap the buccinator muscle is

incised. (D) Isolation of the myomucosal

island taking care of isolating the facial
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jugular vein. In this patient, instead, the facial vein was
draining in the anterior jugular vein, which is a relatively
uncommon anatomical variant. Once the vessels were
fully isolated, their passage from the oral cavity to the
neck was enlarged by the surgeon with the use of a blunt
instrument (Figure 3A). The myomucosal island was
transposed in the neck (Figure 3B). Following this, a new
tunnel was created from the neck to the posterior floor of
the mouth, taking care to stay close to medial border of
the mandible to avoid damage to the hypoglossal and lin-
gual nerves (Figure 3C). The myomucosal island was
transposed back from the neck to the oral cavity via this
new tunnel and sutured to cover the defect (Figures 3D
and 4A). At the level of the donor site, the buccal fat pad
was identified and pulled forward to cover the residual
defect (Figure 4B–D).

3 | POSTOPERATIVE CARE

The patient was fed via a nasogastric feeding tube for the
first 48 h after surgery and then he transitioned to a soft
diet. The postoperative therapy included a standard short
course (72 h) antibiotic prophylaxis with amoxicillin/
clavulanic acid 875/125 mg, and pain management with

acetaminophen 1 g three times a day together with a rescue
therapy of ketorolac 30 mg. The patient was discharged the
fifth day postsurgery without complications occurring during
the hospital stay. He was visited 6 days after discharge with
good healing, good tongue mobility and the ability to speak
similarly to the preoperative status. A soft food diet was
recommended for the following month. The final histo-
pathology report confirmed the diagnosis of squamous cell
carcinoma, G2 pT2pN0. In Figure 5, the surgical outcome is
shown at 3 months of follow-up. A routine follow-up basing
on the protocols for head and neck tumors was performed
and the patient was free from disease at 1 year after
treatment.

4 | DISCUSSION

The FAMMIF is a good reconstructive option charac-
terized by low operating time, low morbidity, and good
functional and aesthetic results.8,9 This flap recon-
structs a surgical defect in a short amount of time, on
average between 20 and 60 min,9,10 excluding the abla-
tion and neck dissection. No specific microvascular
training for the head and neck surgeon or preoperative
vascular work-up is required. The morbidity is low.

FIGURE 3 (A) In the neck the

passage of the facial artery and veins

toward the cheek is identified and

enlarged (green arrow). (B) The

myomucosal island passes through the

passage and will be transposed back to

the oral cavity through a new passage

created along the medial border of the

mandible (yellow arrow). (C) The

surgical instrument shows the passage in

the oral cavity along which the

myomucosal island will pass. (D) The

myomucosal island in the oral cavity
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The most common postoperative complication is the
flap dehiscence. Flap failure is rare and mostly related
to damage of the facial vessels during the harvesting
phase or to torsion or abnormal kicking of the pedicle
during transposition into the oral cavity.10,11

The complete dissection of the facial vessels and the

creation of a tunnel between the mandible and the
cheek, and then between the neck and oral cavity,
allow for the independent transposition of the flap
from the dentition and avoid the need for secondary
procedures to section the pedicle. Conversely, the dis-
section must be very careful during the tunnel prepara-
tion to avoid damaging the marginalis branch of the
facial nerve. Regarding the functional results, previous
studies7,10,11 showed a good functional recovery and a
satisfactory quality of life. Over the last two decades,
the FAMMIF has found multiple useful applications in
the reconstruction of defects in the head and neck area.
These are not limited to cancer surgery but also to
post-traumatic defects and to the rehabilitation of cleft
lip and palate patients.12,13 Undoubtedly, due to its
anatomical and tissue characteristics, this flap is ideal
for the oropharynx, floor of mouth and tongue recon-
struction. In particular, the FAMMIF is indicated in
the reconstruction of small to moderate defects (post
T1-T2 tumors resection) when single functional units
are involved. The FAMMIF can also be used in dentate
patients. In fact, when the patient has all the molars on
the side of reconstruction, the use of a traditional
FAMM is either not possible as the teeth would dam-
age the flap once the patient closes their mouth, or it

FIGURE 4 (A) The myomucosal

island is sutured to cover the

postablative defect. (B) The buccal fat

pad is identified in the cheek. (C) The

buccal fat pad is used to cover the

residual defect were the myomucosal

island was harvested. (D) End of surgery

[Color figure can be viewed at

wileyonlinelibrary.com]
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mandates the extraction of one or multiple molars for
an optimal flap inset. Ibrahim et al.14 compared FAMM
and radial forearm free flap (RFFF) and described the
need to extract a molar in three out of nine patients in
the FAMM group. Clearly, creating areas of edentulism
in the posterior region is a notable downside for
patients that are already predisposed to malnutrition
due to their underlying disease. The fact that the FAM-
MIF allows for the preservation of the teeth is one of
its greatest advantages. Less satisfactory results are
obtained with its use in the restoration of defects
involving several functional structures (e.g., tumors
involving the floor of the mouth and the tongue at the
same time). The limited amount of tissue available
does not allow for an independent reconstruction of
each structure, leading to a higher risk of ankyloglossia
and dehiscence. Though the revascularized free flaps
are still considered the gold standard for reconstruction
of medium to big defects (post T3-T4 tumors resection),
in systemically compromised or elderly patients or in
salvage surgery after a free flap failure, the local flaps
can serve as a good compromise. Even if the quantity
of tissue supplied is lower than the amount of tissue
removed, the FAMMIF still creates coverage of the
defect, avoiding the formation of dehiscence and fistu-
las. The elasticity of the mucous tissue also facilitates
the recovery of a fair amount of motility. In selected
cases, a double FAMMIF could be taken into consider-
ation.15 Despite the numerous advantages, however,
the weaknesses of the described technique must also be
acknowledged. First, its harvesting always requires
direct access to the neck and dissection and removal of
the submandibular gland. This might increase the mor-
bidity and the operating times in patients in which a
neck dissection is not necessary, together with an
increased risk of marginal mandibular nerve damaging.
These relative drawbacks can be overcome by a careful
surgical approach and by a continuous growth of the sur-
geon's skills in head and neck surgical procedures. More-
over, a careful evaluation of the neck status should be
done beforehand to plan the reconstruction with a flap
based on the facial vessels. The presence of neck metasta-
sis in the level I lymph nodes can make the dissection of
the facial vessels impossible or oncologically unsafe. Sec-
ond, the risk of retraction or fibrosis formation during
the donor site healing process is a rare but possible out-
come of the procedure. This can be avoided by carefully
repositioning the buccal fat pad to cover the entire exposed
area, as shown in the present step-by-step report. These
minor complications are nonetheless less severe than the
ones that might occur when revascularized free flaps are
used. For this reason, and for all the above-mentioned

benefits, the FAMMIF is a suitable option for the recon-
struction of mucosal defects of the oral cavity. After careful
evaluation of the local and systemic characteristics of the
patient, the FAMMIF is an excellent option for surgeons
dedicated to the reconstruction of defects involving the
tongue, the floor of the mouth, the cheek, or the palate.
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