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ABSTRACT

In this era of microvascular reconstruction, where the practise of microvascular surgery is widely practised by many surgeons,
reconstruction with free flap has become mandatory in most of the head and neck oncological procedures. However, due to
its difficult learning curve and time-consuming nature, free flaps are not routine surgery for many surgeons. The success of
free tissue transfer surgery is not solely determined by the surgeon’s skills alone. Age and operative time can cause medical
complications, if not surgical complications, and hence can lead to free flap failure.

There are some lesions where local and regional flaps still hold their value as a good substitute for free flaps. The submental
flap is one such flap. Though the utility and safety of the submental flap in oncological surgery has been questioned by many,
with proper case selection and proper technique, the submental flap is still good and safe in oral cavity reconstruction.

The purpose of this paper is to present a series of 13 patients who had undergone reconstruction with submental flaps after

resection of their primary tumours in the oral cavity.
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INTRODUCTION

Cancer of the oral cavity includes cancer of the lips, hard palate,
soft palate, retromolar trigone, front two-thirds of the tongue,
gingiva, buccal mucosa, and floor of the mouth.! Globally,
oral cancer is the sixth most common cancer.? In India, around
77,000 new cases and 52,000 deaths are reported annually,
which is approximately one-fourth of the global incidence.
As compared to the West, 70% of oral cancers in India are
detected in the advanced stage (American Joint Committee
on Cancer, Stage III and IV). Due to this late detection, the
overall five-year survival rate is only around 20%. However,
with early detection (stage I or II), the five-year survival can
increase from 50% to 80%.*

The management of oral cancer includes surgery, radiotherapy,
and chemotherapy. Surgery remains the primary treatment
approach.’ Surgery involves removal of a tumour with a margin
of at least 1-1.5cm along with neck dissection accordingly.®

Resection of the tumour usually leaves a surgical defect that
mandates reconstruction for cosmetic and functional purposes.
Options for reconstruction include split-thickness skin graft,
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loco-regional flap, and free flap. Skin grafts may be useful for
superficial defects but have their limitations. Regional flaps
(pectoralis major, dectopectoral, lattisimus dorsi) are the most
reliable flaps but have the disadvantage of being too bulky and
may not match the required result. Other flaps, like nasolabial
and platysma, have been used, but they are unreliable or of
limited versatility in terms of coverage of oral cavity defects.’

Free flaps such as radial forearm and anterolateral thigh flaps
have become the reconstruction of choice in the majority of
medium to large defects in the oral cavity. However, they need
trained personnel and microsurgical set up and are usually
associated with increased surgical time, which may lead to
medical complications after surgery.
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Over the last few years, the submental flap has gained
popularity for reconstruction in oral cavity defects.” The
operative time and hospital stay are shorter compared to
the gold standard radial forearm free flap and do not require
highly trained personnel and microsurgical set up. These
factors make the submental flap a reconstruction of choice in
properly selected cases.

PATIENTS AND METHODS

A total of 13 patients, 5 females and 8 males, were operated
on for squamous cell carcinoma of their oral cavity by a single
surgeon from January 2020 to December 2024. The patients’
age ranges from 32 years to 60 years. The site of the tumour
location is shown in table 1:

Table 1:

Location of tumour Number of patients
Tongue 4
Floor of mouth 1
Angle of mouth 1
Buccal mucosa 4
Lower lip 2
Alveolus of mandible 1
Total 13

The size of all these tumours at the time of operation was not
more than 4 cm (TNM Staging T2), and none of them had
lymph nodes radiologically at the submental region (Level 1a).
All the tumours are lateralised, and none of them are located
at or crossing the midline.

SURGICAL TECHNIQUE

The patient was made to lie supine with a shoulder extension.
A pinched test was performed to delineate the maximum
width of the flap. The elliptical island incision marking is
made under the submental area, as shown in Fig 1. The length
of the flap can extend from one angle of the mandible to the
other, depending on the requirement. The approach to harvest
a submental flap has been described differently by different
authors, but the one that is described here is the approach that
is routinely used by the author of this article.

The incision is made as shown in Fig 2 (red line). The
subplatysmal flap is then elevated, preserving the marginal
mandibular branch. Dissection continued with careful
dissection of the submandibular gland by avoiding injury to
the common facial vein. Bipolar cautery with a pointed tip is
recommended at this stage, as monopolar cautery can cause
thermal damage to the submental vessels. Branches of the
facial artery to the submandibular gland are ligated, and the
gland is then removed. The pedicle of the flap can be seen
after removing the submandibular gland, as shown in Fig 3. Figure 3: Pedicle shown by arrow
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The next step is to extend the incision by following the marking
1.5 cm below the mandible at the midline. Dissection is then
continued from the other end of the flap till the contralateral
anterior belly of the digastric muscle is seen. The anterior
belly of the ipsilateral digastric muscle is then divided from
its mandibular attachment and separated from the mylohyoid
muscle below and opposite digastric muscle (anterior belly)
as shown in Fig 4. A stay suture is then placed between the
edge of the flap and the anterior belly of the digastric muscle
to prevent unnecessary shearing of the flap. Dissection is then
continued towards the pedicle, keeping the muscle and skin as
one unit. The digastric muscle is then divided from its common
tendon, and the flap is ready and tested for its viability, as
shown in Fig 5. The flap can now be transferred into the oral
cavity either beneath the mandible, where tunnelling has to
be done by removing the mylohyoid muscle, or above the
mandible.

Figure 4: Red arrow indicates mid line
between anterior belly of digastric muscle

Figure 5: Flap tested for its viability by cutting the edge
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RESULT

All patients underwent one-stage resection of the primary
tumour, neck dissection, and reconstruction of the surgical
defect with the submental flap. The site of the primary lesions
are mentioned in Table 1. Selective neck dissection removing
lymph nodes of level I to III were performed in 9 patients
and other 4 patients (Tongue as primary lesion), lymph nodes
clearance of level I to IV was done. In all the patients, the flap
was of ipsilateral to the primary tumour. In six patients, the
pedicle was on the left side, and in seven patients, the pedicle
was on the right side.

The average operative time to harvest the flap was 30 minutes.
The presence of the pedicle does not cause hindrance or delay
the neck dissection duration.

In all the patients, the flap was successfully harvested.
Postoperatively, two patients experienced venous congestion
of the flap on the next postoperative day. The flap eventually
necrosed in these two patients and was discarded; one was
buccal mucosa, and the other was the angle of the mouth. The
buccal mucosa defect was left to granulate, and the angle of
mouth defect was closed by Abbe-Estlander flap on the fourth
postoperative day. In all other patients, the flap was viable till
the latest date of follow-up.

The profile of the two patients that experienced failure of the
flap was, one was a fat lady with thick subcutaneous fat that
requires reconstruction for her defect in buccal mucosa. In the
other patient, the flap was transposed to the angle of the mouth
defect over the mandible without tunnelling or removing the
subcutaneous tissue of the skin over the mandible.

Some of the pre-, intra-, and post-operative lesions are shown
below in figures 6, 7, and 8:

Wi

Pre operative

Post operative

Figure 6: Growth Lower lip

Pre operative Post operative

Figure 7: Growth Buccal
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Pre operative Post operative

Figure 8: Growth Tongue

DISCUSSION

The submental flap was first reported in 1993 by Martin et al.'
It is based on the submental artery, a constant branch of the
facial artery. The short duration of harvesting, well vascularised
and non-sophisticated requirement of microsurgical set has
made this flap a good choice in most of the reconstruction in
oral cavity. In non-oncological cases, this flap has found its
wide application.

The submental flap could be classified according to blood
supply as a pedicled flap, free flap, or perforator flap
and, according to the composition of the flap paddle, as
a myocutaneous or osteocutaneous flap."! The submental
pedicle flap can be pedicled inferiorly, i.e., orthograde variant,
or superiorly, i.e., reverse flow variant. The orthograde variant
is based on the facial artery, and the reverse flow variant relies
on the anastomosis between the external and internal carotid
arteries via the angular artery. In this series, the author has
used the orthograde variant in all the cases.

The inclusion of the anterior belly of digastric muscle with
the flap is controversial. Yetman'? and Magden et al'* found
that the main submental artery courses beneath the anterior
belly of digastric muscle in most specimens. However, there
is also a superficial branch that runs above the digastric
muscle. Indeed, the survival of the flap has not been affected
by omitting the muscle.'*In this series, the author has included
the anterior belly of the digastric muscle with the flap in all
the cases. Including the muscle with the flap may certainly
increase the viability of the flap, but in some cases, it may
cause difficulty in transposing the flap to the oral cavity due
to its added thickness. To increase the perforating vessels and
venous drainage, part of the mylohyoid muscle can also be
included with the flap.

Chow et al." reported partial loss of 2 out of 10 flaps. Marten
et al.'® reported loss of one flap in 11 non-irradiated patients.
The latter author recommended avoiding using this flap in
a patient who had received radiotherapy to the neck. In this
series, there was a complete loss of two flaps. From the
author’s experience, factors that can contribute to the loss
of the flap include: thick neck or thick subcutaneous tissue,
compression of the pedicle beneath or over the mandible.
Proper tunnelling beneath or above the mandible can prevent
compression of the pedicle.

There has been concern in the literature about the oncological
safety of this flap as harvesting this flap can compromise
the lymph node clearance or may result in the spreading of
the tumour to the recipient area. However, dissection in the
subplatysmal plane, as recommended by Chow et al., would
minimise the chance of inadequate clearance or tumour spread.
Amin et al. prescribed the complete lymph node dissection
before flap harvesting and recommend that this flap should be
avoided in clinically positive node."”

In this series, 5 patients underwent adjuvant radiotherapy after
surgery. The reason for adjuvant radiotherapy was perineural
invasion in the final histopathological finding in 3 patients,
depth of invasion more than Smm in one patient, and level II
node positive in one patient. Till the last follow-up, the flap
in all the patient who received or didn’t receive radiotherapy
is viable except in those two patients who had loss of flap
in immediate post op day, and as far as the last follow-up
is concern there is no sign of recurrent disease in both the
primary and the neck.

CONCLUSION

Due to the long duration of surgery and highly trained
surgeon required for free flap reconstruction, the submental
flap still holds its value in small defect reconstruction in the
oral cavity after resection of early-stage tumours. Proper case
selection is necessary before choosing the submental flap for
reconstruction.
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