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Abstract

Purpose To introduce modified submental platysmal adipomyofascial flap as a new and viable hairless locoregional option
for reconstruction of small- to mid-sized defects after ablative surgery in oral/oropharyngeal cancer patients keeping in mind
the present pandemic situation.

Methods An observational retrospective study was conducted using modified submental platysmal adipomyofascial flap as
a locoregional reconstructive option for both intraoral and oropharyngeal defects in early-stage oral/oropharyngeal cancer
patients, from Jan 2016 to May 2020 in a tertiary care hospital. All patients in this study were male and the overall flap
outcome was evaluated with post-operative follow-up.

Results Out of 18 patients, in 4 patients modified submental platysmal adipomyofascial flap was used as a combination of
flaps for reconstruction. Six patients (33.33%) underwent adjuvant radiation therapy/radiation chemotherapy. The long-term
functions (speech and swallowing) and cosmetic outcomes were good in the majority of the patients. One patient (5.55%)
had pinhole oroantral fistula. No patient had any major flap failure.

Conclusion Modified submental platysmal adipomyofascial flap can be considered as a good alternative in male patients
for reconstruction of small- to mid-sized oral cavity/oropharyngeal defects post-resection, especially during the prevailing
pandemic crisis. It is an oncologically safe procedure with the major advantage of providing a hairless flap for oral cavity,
tonsillar and BOT resection defects with lesser donor site morbidity.
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Introduction

Oral cavity cancer is the sixth most common cancer world-
wide and comprises 30% of all head and neck cancers [1].
Most tumours of the oral cavity are squamous cell carci-
nomas (SCC), but other histological types such as minor
salivary gland carcinomas, lymphomas and melanomas may
also be seen rarely [2]. Surgery has been the mainstay for
primary management of oral cavity cancer, while radio-
therapy is offered post-operatively to patients at high risk
for locoregional recurrence. The surgical resection entails
removal of the tumour with a margin of at least 1-1.5 cm.
Neck dissection is simultaneously done for either clinically
evident nodal disease, large primary tumours or tumours
with a depth of invasion greater than 4 mm [2, 3]. Cur-
rent recommendation of National Comprehensive Cancer
Network (NCCN) guidelines for early stage oropharyngeal
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cancer (T1-T2, NO-N1) is either radiation therapy or surgery
[4].

A variety of local flaps such as nasolabial flap, pectora-
lis major myocutaneous flap (PMMC), supraclavicular flap,
sternocleidomastoid flap, platysma flap and various free
flaps like the radial forearm and anterolateral thigh (ALT)
flap are the main soft tissue reconstruction options available.
However, all these options have their associated shortcom-
ings. Reconstruction in the oral cavity and oropharyngeal
region demands that the flap should be reliable, function-
ally and cosmetically acceptable with minimum donor site
morbidity. Additionally, it must match the recipient site in
terms of colour, texture and thickness [5]. The purpose of the
study is the introduction of modified submental platysmal
adipomyofascial flap (SPAF) as a new and viable hairless
locoregional option for reconstruction of small- to mid-sized
defects after ablative surgery in oral/oropharyngeal cancer
patients, especially males, keeping in mind the present pan-
demic situation.

Methodology

A retrospective observational study using modified SPAF
for reconstruction of small- to mid-sized defects in oral/oro-
pharyngeal cancer patients from Jan 2016 to May 2020 was
conducted in a tertiary cancer care hospital in Delhi, India.
The study sample comprised 18 male patients who presented
to our surgical oncology department with early-stage oral/
oropharyngeal cancer and underwent surgical resection
with reconstruction of the resultant defects using the modi-
fied SPAF. Patients with clinical nodal stage more than N,
were excluded from the study. Females were also excluded
from the study. Flap viability, complications, functional and
cosmetic results were evaluated peri-operatively as well as
postoperatively. All patients underwent metastatic workup
before surgery and had biopsy-proven SCC. This study is
in compliance with the Helsinki Declaration, and each sub-
ject in the project signed a detailed informed consent form.
This study was also approved by the Institutional Hospital
IRB. Informed consent was obtained from patients after full
explanation of the surgical procedure, the likely outcome
and the potential complications that may occur.

Surgical technique

Under general anaesthesia, the patient was placed in supine
position with neck extended and head turned towards the
opposite side. In all our patients with oral cavity primary,
the primary lesion was resected first followed by raising the
modified SPAF, except in one case in which modified SPAF
was raised initially so that cheek flap could be raised through
the angle of the mouth to facilitate resection of the buccal
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mucosa primary. In patients with early-stage oropharyngeal
carcinoma, the modified SPAF was harvested first, followed
by transoral robotic surgery (TORS) for the primary. Neck
dissection was usually done after TORS.

Following the universal aseptic precautions, transverse
cervical neck skin crease incision was placed with 2 cm
extension across the midline in the majority of patients
(Fig. 1). In patients who needed lip split incision for access
to the primary, no transverse extension across midline was
given. The skin flap of the neck was raised in a supraplatys-
mal plane, taking care not to perforate the skin. Superiorly,
it was raised just above the inferior border of the mandible.

Modified SPAF based on submental vessels was raised
with desired dimensions incorporating the ipsilateral ante-
rior belly of digastric and mylohyoid muscles. First and
foremost, the marginal mandibular nerve was identified
and preserved. Facial vessels along with all the branches
were traced and preserved. To facilitate removal of the sub-
mandibular gland, only those branches of the facial vessels
supplying the gland were clipped and cut while preserving
the hypoglossal and lingual nerves. The tendon of the ante-
rior belly of the digastric as well as the mylohyoid muscle
attachments was severed just above the hyoid bone over the
surgeon’s finger, which protected the underlying hypoglossal
nerve and the lingual artery. Superiorly, the attachments of
both the anterior belly of the digastric and mylohyoid muscle
from the mandible were removed with periosteal elevator
and bipolar cautery, taking care to avoid any inadvertent
injury to the submental vessels.

We then approached from the contralateral anterior belly
of the digastric muscle, dissecting the fascia off the muscle
and raised the submental fat along with the platysma muscle,
incorporating the ipsilateral anterior belly of the digastric
into the flap. The mylohoid muscle was mostly cut at the

Fig. 1 Incision marking
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Fig.3 Modified SPAF harvested

medial border of the opposite anterior belly of the digastric
muscle. The mylohyoid muscle can be raised partially or
completely, depending on the bulk of the flap required for
reconstruction (Fig. 2). The platysma muscle was also raised
depending upon the size of the surgical defect. The inferior
neck skin flap was also raised in a supraplatysmal plane and
the platysma muscle was cut inferiorly, the maximum limit
being at the level of the second transverse neck skin crease
(Fig. 3). The remaining inferior neck skin flap was raised in
a subplatysmal plane.

After the flap harvest was completed, the submental nodes
were inspected, palpated and, whenever found, excised and
sent for frozen section (FS). Flap insetting was only com-
menced, once the FS of level IA nodes was reported as nega-
tive. The harvested flap was tunnelled through the floor of
the mouth, medial to the mandible into the oral cavity for
reconstruction of tongue/palatal defects, whereas for buccal
mucosa defects, it was delivered lateral to the mandible for
final insetting into the surgical defect (Fig. 4). In cases where
oropharyngeal defect reconstruction was needed, the modi-
fied SPAF was always tunnelled medial to the mandible via
the ipsilateral floor of mouth.

Results

All 18 male patients underwent surgical resection and imme-
diate reconstruction with modified SPAF (Table 1). The age
of patients at presentation ranged from 31 to 76 years. The
mean follow-up was around 18 months. The average dimen-
sion of the flap raised in total along with the platysma mus-
cle was approximately 12x 6 cm. The largest defect size
reconstructed in our study was 5 X4 cm. Simultaneous neck
dissection was done in all patients. Ipsilateral supraomo-
hyoid neck dissection (SOHND, levels I-IIT) was done in
eight patients, four patients underwent ipsilateral modified
neck dissection (MND, levels I-V) type III, five patients

Fig. 4 Flap insetting into various surgical defects post-ablative surgery
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underwent ipsilateral selective neck dissection (SND, levels
I-IV) and one patient underwent ipsilateral MND (levels
I-V) type III and contralateral SND (levels I-IV). Neck dis-
section was always completed after the flap was harvested.
All patients had intra-operative microscopic tumour-free
margins assessed by frozen section.

All patients (n=18,100%) had good uptake of modified
SPAF with no major complication of flap necrosis. There
was no skin necrosis of the donor neck area in any patient
and the donor site healed uneventfully in all cases (n =18,
100%).

Post-operative minor complication of a pinhole oroantral
fistula was seen only in one patient (n=1, 5.55%), in whom
the modified SPAF was used for palatal defect reconstruc-
tion. This was managed conservatively and, subsequently, it
healed spontaneously.

None of the 18 patients had any complaints of intraoral
hair growth on the flap, in the post-operative follow-up
period. Five patients (n=5, 27.7%) required adjuvant radia-
tion therapy (RT), while one patient (n=1, 5.55%) needed
adjuvant radiation therapy chemotherapy (RTCT). Epitheli-
sation of flap occurred within 3—4 weeks in all the cases.
The long-term cosmetic outcomes and functions (speech and
swallowing) were good in all the patients. In four patients,
modified SPAF was used as an adjunct flap with another
locoregional flap.

Discussion

In present times, the surgical defects created in patients
with oral/oropharyngeal cancer, post-ablative surgery can
be reconstructed using various reconstructive options. The
most common choices are the microvascular free flaps, as
they allow adequate reconstruction of the surgical defect.
Microvascular reconstruction techniques increase the surgi-
cal time and complexity of the process and carry an inherent
risk of vascular failure [6]. Gao et al. [7] in a study did an
analysis on the cost-effectiveness of microvascular surgi-
cal reconstruction for head and neck defects after onco-
logic resection. In their study, they concluded that the cost
of head and neck microvascular surgical reconstruction is
higher than locoregional methods. There are several factors
that contribute to higher cost such as prolonged operating
time, need for sophisticated instrumentation, and prolonged
hospitalization for flap monitoring. Various local flaps have
also been used for reconstruction in head and neck cancer
patients. The submental flap which was first described by
Martin et al. has been widely used in head and neck recon-
struction [6, 8].

The goal of reconstruction in head and neck cancer resec-
tion is to achieve adequate functionality and aesthetics by
provision of like tissues with minimum morbidity to the

donor site, thus maintaining quality of life of the patient.
Submental flap’s ready availability and the shorter opera-
tive time for its elevation offer obvious advantages over free
tissue transfer [9].

The hair density of submental region in males is much
higher in comparison to other parts of the body from where
flaps for reconstruction can be harvested. This has been a
major issue in the majority of cases in the post-operative
period. In female patients, submental flap serves as a very
good option for intraoral reconstruction as hair follicles are
absent, whereas in male patients with thick beard, problems
arise due to excessive hair growth in the reconstructed oral
cavity. Post-operative adjuvant RT negates this problem to
some extent. Katre et al. [10] reported their previous experi-
ence with submental flap, in which they experienced similar
issue of hair-bearing skin in oral cavity in males, who did not
receive adjuvant RT. These patients then had to undergo a
second procedure of skin de-epithelialization or laser epila-
tion at a later stage which further adds to the cost incurred
by the patients.

In another study by Vural et al. [11] submental flap was
used to reconstruct a defect in the oesophagus in a patient,
and the donor site could not be closed primarily because of
post-RT skin changes. A 3 X3 cm split-thickness skin graft
harvested from the thigh was used to complete the closure
of donor site. In the same study, in another case, submental
flap was used to reconstruct the laryngeal defect, because
the strap muscles were not suitable for repair of the defect
(status post-RT). This patient had hair growth in the skin
paddle of the submental flap which caused post-operative
discomfort. Eventually, the patient underwent a revision sur-
gery to replace the hair-bearing skin with a split-thickness
skin graft.

De-epithelialized variant of submental flap has been pre-
viously described in literature to prevent the problem of hair-
bearing skin in the oral cavity. Rahpeyma et al. [12] intro-
duced the orthograde submental flap (Pattel modification).
The anterior belly of the digastric muscle and mylohyoid
muscle in the pedicle half were included. In the nonpedi-
cle part of the flap, the paddle was composed of platysma,
subcutaneous fat tissue, and skin. The de-epithelialization
process entailed sharp dissection of the skin just below the
hair follicles after flap elevation. Secondary epithelialization
on the raw surface of subcutaneous fat exposed to the oral
cavity was completed post-operatively at 3 weeks [12, 13].

We have further modified our technique by leaving behind
skin and subcutaneous tissue while taking the platysma,
submental fat, ipsilateral digastric muscle and some part
of mylohyoid muscle, comprising the bulk of the flap. The
modified SPAF has several advantages. The necessity of pri-
mary closure after submental flap harvest using the conven-
tional technique limits the size of the skin island that can be
raised. In our modified SPAF, since the submental skin is left

@ Springer



2564

European Archives of Oto-Rhino-Laryngology (2021) 278:2559-2567

at its place and only the muscle and fat component is used,
the need for mobilization of neck skin for primary closure
is obviated. The donor site defect which is usually closed
primarily in the conventional submental flap technique is
associated with limited neck extension post-operatively. In
modified SPAF, this is substituted by just the transverse neck
skin crease incision, placed for neck dissection, which is
then closed primarily with no loss of skin, and hence no
associated difficulty in neck extension post-operatively. The
donor site scar of the transverse neck skin crease incision
in our study was cosmetically acceptable (Fig. 5). In our
study, the majority of patients underwent transverse neck
skin crease incision, whereas in one patient, it was further
connected to the lip split incision at an angle of lip to pro-
vide access for the primary tumour resection. Closure of
these neck incisions was done primarily and healed as an
inconspicuous scar.

In our study, four patients underwent MND. This flap is
usually advocated in a clinically NO neck, but if any pal-
pable or suspicious node is seen during SND/SOHND, it
should be sent for frozen section and if positive the patient
should undergo MND. As a protocol, we always assessed the
submental fat as well as the nodal tissue for any clinically
palpable or suspicious nodes by visual inspection and palpa-
tion, and if present, we always sent them for frozen section.
We proceeded with modified SPAF reconstruction only if the
submental node sent for FS was reported negative, whereas
if reported positive, the flap was discarded and incorporated
as part of the neck dissection specimen. Reconstruction was
then done utilizing other locoregional flap options such as

supraclavicular flap, lateral trapezius flap, pectorals major
myocutaneous flap (PMMC) or the infrahyoid flap.

In a study by Wanj et al. [14] comprising 160 patients
with primary T1-2 oral SCC, 127 were pNO, whereas 33
were pN+. Submental island flap (SIF) failure was suc-
cessful in 98.75% and flap failure was seen only in two
patients. On follow-up, 18 patients had locoregional relapse
of disease, of which 14 were pNO and 4 were pN +. The
S5-year recurrence free survival was 88.73% as compared to
86.93% for pNO and pN + groups, respectively (p =0.847).
The pN + patients had poorer prognosis than pNO patients
[5 years overall survival, 66.35% compared to 91.10%
respectively (p =0.005)]. Multivariate analyses in this study
showed no independent predictor responsible for locore-
gional recurrence, but pN + status was predictive for poor
prognosis (p=0.03). SIF did not increase the risk of locore-
gional recurrence in patients with pN+T1-2 OSCC com-
pared to those with pNO T1-2 OSCC if careful neck dissec-
tion with appropriate post-operative adjuvant treatment was
done. In our study, none of the patients had presented with
any local or regional nodal recurrence on routine follow-up.

To overcome the problem of hair growth on flaps har-
vested from hair growing areas of the body, various options
such as second surgery, radiation, de-epithelialization and
laser epilation have been described in the past [15, 16]. In
a study by Rahpeyma et al. [17] three ways had been used
for management of intraoral hairs: radiotherapy, second sur-
gery and flap de-epithelialization. In nine male patients who
needed radiotherapy after surgery (because of the malig-
nant mucosal lesions), the main role of adjuvant RT was for

Fig.5 Post-operative picture of modified SPAF (a—c), supraclavicular and modified SPAF combination (d), post-op image and post-op scar

image (e, f). (Note: marking denotes the modified SPAF)
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controlling the local recurrence of disease but was additive
for the management of transferred hair in the oral cavity. In
two patients with verrucous carcinoma of the hard palate and
alveolar process, a second surgery was done to eliminate the
intraoral hair growth on the flap, whereas in the remaining
male patients (52%), flap de-epithelialization was done dur-
ing the surgery for removing unwanted hair [17].

The submental flap has a long and reliable vascular pedi-
cle, which provides a pedicle length up to 8 cm, with an
average of 2-mm arterial diameter. Although the largest skin
paddle used was 14 X7 cm according to the English litera-
ture, it has been proposed that a skin paddle up to 18 X7 cm
is possible, depending on the laxity of the submental skin
[10].

Reconstruction of palatal defects has traditionally been
accomplished with prosthetic obturator or local palatal
flaps. Prosthetic obturators can present a difficult problem
for the elderly. Such patients frequently have a compromise
in manual dexterity and/or poor eyesight, making manage-
ment and placement of prosthesis difficult. An ideal recon-
structive technique for the rehabilitation of palatal defects
is one that can achieve permanent separation of the oral and
nasal cavities without precluding the retention of a tissue-
borne denture [18]. In a case report by Genden et al. [18],
they have used submental flap for the repair of a hard palate
defect measuring 5 X7 cm with communication to the ipsi-
lateral antrum. A submental flap with similar dimensions
was raised for reconstruction of the palatomaxillary defect.
Such a large size flap cannot be raised if skin laxity is not
present for primary closure of the defect. If tight closure is
accomplished, then the patient will have severe limitation of
extension of neck. The flap was passed through a subcutane-
ous tunnel and used to reconstruct the intraoral defect and
partition the oral-antral communication.

In our study, one patient had reconstruction of the hard
palate defect with modified SPAF with a defect size of
53 cm. Epithelization occurred within 3 weeks, but this
patient had a pinhole sized oroantral fistula which was man-
aged conservatively and healed subsequently. The reach of
this flap can also be further extended by ligating and divid-
ing the facial artery and vein at the inferior border of man-
dible while preserving the marginal mandibular nerve. This
manoeuvre allows an additional reach of 2-3 cm.

Modified SPAF can also be used as an adjunct flap with
other locoregional flaps. In our study, we have done this in
four patients. In one patient, an almost complete lower lip
defect was reconstructed using a combination of the left
nasolabial flap for the outer skin and lip reconstruction,
whereas the modified SPAF was used for reconstructing
the inner labial mucosal and lip defect. This combination
technique additionally helped in achieving good vertical
height and neolip competence. In another patient, after
wide local excision (WLE) and partial maxillectomy,

modified SPAF was used in combination with left tempo-
ralis flap for reconstruction of the buccal mucosal defect
(4x3 cm) and temporalis was used for providing palatal
cover. Modified SPAF was also used as a combination flap
with supraclavicular flap in two patients. In one patient,
the modified SPAF was used to reconstruct the RMT, mar-
ginal mandibulectomy and upper alveolectomy defect,
whereas the supraclavicular flap was used to reconstruct
the buccal mucosal defect. The reason for using modi-
fied SPAF in this patient as an adjunct was based on our
experience with the supraclavicular flap. If one chooses to
reconstruct such a surgical defect with only the supracla-
vicular flap, then the supraclavicular flap is usually deliv-
ered lateral to the remnant mandibular bone. Additionally,
to provide cover over the marginal mandibulectomy site
and RMT defect site, the RMT hitching suture is taken,
which can cause undue traction on the flap leading to flap
congestion and failure. Hence in this patient, the modi-
fied SPAF helped in negating this particular problem and
provided better soft tissue cover over the remnant native
mandibular bone, RMT defect and the upper alveolectomy
defect. The supraclavicular flap, which was used for buc-
cal mucosal defect reconstruction, had skin paddle loss in
the post-operative setting and was managed with debride-
ment and secondary healing, whereas modified SPAF had
no flap loss complication. In another patient, both supra-
clavicular flap and modified SPAF were delivered medial
to the mandible. Modified SPAF was used for providing
soft tissue cover over the remnant native mandibular bone
(post-marginal mandibulectomy) and ipsilateral floor of
mouth (FOM), whereas the supraclavicular flap was used
to reconstruct the posterior pharyngeal wall and left tonsil-
lar fossa defect, keeping in mind the problem associated
with supraclavicular flap especially when providing cover
for RMT and marginal mandibulectomy defect over the
remnant mandible as described earlier.

Overall, flap outcome in all the cases have been appreciably
good with no major morbidity due to the flap. Modified SPAF
is a good alternative option for reconstruction of small- to
medium-sized oral cavity and oropharyngeal ablative defects,
especially in male cancer patients. It is an oncologically safe
procedure with the primary advantage of providing a hairless
flap for oral cavity/oropharynx, with lesser donor site mor-
bidity. This flap offers greater advantage, especially in T1/T2
lesion patients who are less likely to receive adjuvant RT, as it
overcomes the major disadvantage of hair growth intraorally as
well as in the oropharynx which is associated with the conven-
tional submental flap. Another advantage is negating the need
for additional circumferential incision in the submental area, as
modified SPAF flap can be harvested utilizing the same neck
skin crease incision placed for the neck dissection. This addi-
tionally helps in better extension of neck as opposed to patients
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who have undergone primary closure of donor site when using
the conventional approach for submental flap harvest.

In comparison to free microvascular flaps, it is more eco-
nomical to the patient with less operative period and hospital
stay. A meta-analysis by Hu et al. [19] concluded that sub-
mental island flap was associated with less operative time,
shorter hospitalization, fewer peri-operative complications,
and potentially similar disease recurrence rates compared
to free tissue transfer for the reconstruction of oral cavity
ablative defects. Additionally amongst the two cohorts, there
was no difference in the rate of flap loss.

Modified SPAF can also be combined with other locore-
gional flaps as an adjunct flap for reconstruction of surgi-
cal defects. This flap can also be used in select subset of
females, who in addition to the neck incision scar do not
want the extended scar due to the conventional submen-
tal flap harvest incision, though we have not included any
female patients in our present study. A shortcoming of this
study is the relatively small sample size. Further compara-
tive study needs to be done with patients undergoing conven-
tional submental flap, especially for the quantitative assess-
ment and difference of neck extension limitation.

Conclusion

Our study concludes that this flap is a reliable and good
reconstructive option in male patients, especially for small-
to medium-sized oral/oropharyngeal defects. In the present
scenario of COVID-19 pandemic crisis, alternative locore-
gional options for flap reconstruction in the head and neck
might be more suitable as compared to free flap reconstruc-
tion due to emphasis on less operative time, shorter flap har-
vest time and less post-op complications and shorter hospital
stay. Modified SPAF could be an alternate addition to the
armamentarium of locoregonal flaps for the reconstruc-
tive/head and neck surgeons to be applied in head and neck
reconstruction in the select subset of patients with minimal
donor site morbidity in the prevailing pandemic times.
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