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bstract

ince the first description of the submental island flap 24 years ago, advances in techniques have expanded the indications for its use and
mproved its characteristics to make it a favourable reconstructive option for orofacial oncological defects. We describe our experience
particularly perioperatively) of its use, the complications, and the precautions adopted. We retrospectively reviewed the cases of 25 patients
nd focused on the operating time, use of tracheostomy, duration of postoperative inpatient stay, oropharyngeal function, and associated
orbidities. Eighteen patients had defects of the tongue. Other defects were retromolar (n = 2), buccal (n = 1), mandibular (n = 2), and
axillary (n = 2). The mean (range) operating time was 250 (152-370) minutes and the mean (range) postoperative stay was 11 (4-16) days.
nly four patients required a tracheostomy, and four required postoperative monitoring in the intensive care unit (ICU). The complications
ere partial flap loss (n = 6), sialocele (n = 1), and seroma (n = 1). The flap has shown its merit as an option for oral reconstruction because
f its reliability, versatility, and relative ease of application. To our knowledge, our case series is the largest in the United Kingdom, and we

ope that in future, this humble flap will be a standard reconstructive option for small to medium oral resection defects.
rown Copyright © 2019 Published by Elsevier Ltd on behalf of The British Association of Oral and Maxillofacial Surgeons. All rights

eserved.
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ntroduction

he submental island flap was first introduced as an axial
attern flap by Martin et al1 in 1993. It has since been mod-
fied, and is now gaining acceptance for reconstruction of

he oral cavity. Free vascularised tissue transfer is currently
he standard of choice for this, but the submental island flap,
ith its unique features, is still a worthwhile choice for the
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ral cavity and oropharynx. These features include ease of
arvesting, reductions in operating time and donor site mor-
idity, primary closure of the donor site, and no requirement
or microvascular surgery.2

The purpose of this paper was to present a series of 25
atients and our experience with this flap. We discuss the
natomy, surgical technique, and particularly, the complica-
ions and the precautions adopted in its use.

ethods
 total of 25 patients (17 women and 8 men) with squamous
ell carcinoma (SCC) of the oral cavity were diagnosed and
reated at the oral and maxillofacial department of the Mid-
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ssex Hospital Trust. They were discussed at our local head
nd neck multidisciplinary team meeting, with appropriate
taging and planning of treatment according to the American
oint Committee on Cancer (AJCC) 7th edition TNM clas-
ification. They subsequently had complete resection with
argins of about 1 cm, and ipsilateral neck dissection of lev-

ls I-IV at least. Intraoral defects were reconstructed with
usculocutaneous submental island flaps that incorporated

he anterior belly of the digastric muscle.
This retrospective review focuses on operating time, use

f tracheostomy, postoperative inpatient stay, oropharyngeal
unction, and associated morbidities. At the time of the
eview, the follow-up period ranged from 12 - 18 months.
ll patients who had small to medium intraoral lesions, and
o previous irradiation or operations to the head and neck,
ere included.

natomy

he submental island flap is based on the submental artery,
hich has branches to the submandibular gland and the
ylohyoid and digastric muscles, and the platysma and cuta-

eous perforators. These perforators pierce the platysma and
nterior belly of the digastric muscle to form a subdermal
lexus, which anastomoses extensively with the contralat-
ral branches.1,3 The artery is a consistent branch of the
acial artery that appears approximately 5 - 6.5 cm along its
ourse as it exits the submandibular gland.3 Its calibre can
ary, ranging between 1 and 3 mm in diameter,3 and it runs
orward and medially between the submandibular gland and
ylohyoid muscle.1 As it courses further distally it passes

ither deep (70%) or superficial (30%) to the anterior belly
f the digastric (sometimes through the muscle),4 and termi-
ates behind the mandibular symphysis. The submental vein
enerally drains into the facial vein, but drainage sites can
ary - for example, the anterior jugular and external jugular
hrough the retromandibular vein. These vessels enable reli-
ble contralateral perfusion and allow for a large flap to be
aised, typically from angle to angle of the mandible.

urgical  technique

ince its first description, many authors have modified the
echnique to provide a longer pedicle and skin paddle. We
escribe the one we have adopted because it is appropriate
nd dependable if a neck dissection is required at the same
ime.

The patient is placed in the supine position with the head
xtended slightly. The surface mark to locate the submen-
al artery is at a point about 5.5 cm anterior to the angle of
he mandible and 7 mm inferior to the mandibular border.5

ts termination is a point about 8 mm below the mandibular
order and 6 mm from the midline.5 The outline of the flap

ill generally follow the shape of the defect created (usually

lliptical), and will be about 6 ×  4 cm in size, although the
ertical dimensions should not exceed 5 cm to prevent cos-

c
o

ral and Maxillofacial Surgery 57 (2019) 1102–1106 1103

etic and functional problems.2 From the lower incision line
 modified apron neck incision is taken from the midline to
nable access to the neck and adequate aesthetic closure of
he wound. The upper limit of the flap is at least 1 cm behind
he mandibular arch to hide as much of the scar as possible
nd to prevent eversion of the inferior lip.6 The lower limit is
ecided after a pinch test of the submental skin between two
ngers to find out if there is enough skin to allow for primary
losure of the donor site.2,7

To raise the flap an incision is made along the margins of
he skin paddle down to the platysma muscle. Care should be
aken to protect the perforators of the superficial submental
rtery that are close to the overlying platysma.2 The apron
ncision is then completed and a subplatysmal flap raised with
dentification and preservation of the marginal mandibular
erve. The pedicle is identified proximally, as the facial ves-
els are easily identified. The submental artery will usually
e seen with gentle downward retraction of the submandibu-
ar gland and, in our experience, the facial node often lies
uperficial to it. The submental vessels are then traced dis-
ally towards the lateral border of the anterior belly of the
igastric muscle.2

This initial anterograde approach ensures location of the
ubmental artery and identification of the “septocutaneous
erforators” that arise proximal to the anterior belly of the
igastric muscle. If these perforators are present, a fasciocu-
aneous flap can be raised.2 If absent, retrograde dissection
hat starts from the contralateral side of the flap will identify

 “musculocutaneous” perforator, which will be protected if
he anterior belly of the digastric is incorporated in the flap.2

ccasionally a strip of mylohyoid muscle can be taken to
nsure the safety of the pedicle that runs on the undersur-
ace of the anterior belly of the digastric muscle.8,9 The flap
ith the pedicle is then released in a retrograde approach to

he facial vessels. To improve oncological safety, we suggest
hat level 1A should be dissected meticulously off the flap
Fig. 1) to reduce the possibility of transferring nodal tissue
o the recipient site. After complete mobilisation, a generous
unnel is created to route it into the oral cavity.

esults

etween April and November 2017 we used orthograde sub-
ental island flaps for primary reconstruction of oncological

efects of the oral cavity in 25 patients (17 women and 8
en) (Table 1). All patients had resection, neck dissection,

nd immediate reconstruction. Most of the flaps were about
 ×  3 cm in size, but this was adjusted if they were larger
han the defect. Eighteen patients had defects in the tongue.
he other defects were retromolar (n = 2), buccal (n = 1),
andibular (n = 2), and maxillary (n = 2). The mean (range)

ge of the patients was 70 (43 - 94) years.

All patients had a successful outcome and no flaps failed

ompletely. Six who had a partial loss had local debridement
f superficial skin necrosis, which gradually recovered. Two
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Fig. 1. Images showing level1A attached to flap (yellow arrow), which was meticulously removed (blue arrow) to ensure oncological safety.
Table 1
Summary of 25 patients who had reconstruction with submental island flaps between April and November 2017.

Case No. Sex/age (years) Defect TNM 7th edition Operating time (minutes) Duration of stay (days) Complications

1 M/53 Tongue T2N0M0 160 8 Dehiscence
2 F/66 Mandible T4N0M0 280 11 Partial loss
3 F/62 Retromolar T2N0M0 218 7 None
4 M/68 Tongue T2N0M0 310 16 Partial loss
5 F/73 Tongue T2N0M0 181 12 Seroma
6 F/68 Tongue T1N0M0 370 16 None
7 M/75 Tongue T2N0M0 250 11 None
8 F/73 Tongue T1N0M0 330 11 None
9 M/49 Tongue T1N0M0 220 8 None
10 F/91 Mandible T4aN0M0 285 16 Dehiscence
11 F/77 Tongue T1N1 M0 180 12 None
12 F/73 Tongue T2N0M0 222 12 None
13 F/79 Retromolar T2N0M0 259 6 None
14 F/73 Tongue T2N0M0 152 11 Partial loss
15 F/70 Tongue T2N0M0 259 14 None
16 F/85 Maxilla T1N0M0 219 5 Sialocele
17 M/43 Tongue T1N0M0 205 7 None
18 M/74 Retromolar T1N0M0 310 4 None
19 F/58 Tongue T1N0M0 300 16 None
20 F/94 Tongue T1N0M0 200 16 Partial loss
21 F/60 Tongue T1N0M0 300 7 None
22 F/76 Tongue T1N0M0 285 13 Partial loss
2 28
2 31
2 25
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3 M/84 Tongue T1N0M0 

4 M/61 Tongue T1N0M0 

5 F/81 Maxilla T3N0M0 

ad venous congestion, which spontaneously resolved, and
ne was returned to theatre to assess the vitality of the flap.
wo patients with defects in the tongue had minimal dehis-
ence anteriorly and were treated with primary closure. One
atient developed a seroma of the neck and one a sialocele;
oth were managed conservatively with complete resolu-
ion. Two patients developed regional neck recurrence after
adiotherapy, which suggested aggressive disease. One had
ecurrence at the primary site, which was probably caused by
esection with close margins and delayed radiotherapy.
The mean (range) operating time for resection, neck dis-
ection, and reconstruction, was 250 (152-370) minutes. The
ean (range) postoperative duration of stay was 11 (4 -16)

m
m
f
f

0 7 None
0 7 Partial loss
5 7 Recurrence

ays. This depended on postoperative stays in the intensive
are unit (ICU) and whether patients had a tracheostomy.
nly four patients required a short stay in the ICU, and four

 tracheostomy.

iscussion

urgical treatment for cancer of the oral cavity leaves patients
ith varying degrees of functional deficit and associated
orbidity. The primary goals of surgery are to cure, and to

inimise donor-site morbidity and deficits in oropharyngeal

unction. Appropriate reconstruction will restore some oral
unction and allow healing of the resection site.
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Fig. 3. The submental island flap is ideal for its thinness, pliability, versatility
in design, and restoration of function. Note: projection of tongue unaffected
by flap.
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ig. 2. Computed tomographic angiogram showing right submental artery
ranching off the facial artery as it exits the submandibular gland and courses
nteriorly (yellow arrows).

Currently, reconstruction often involves free-tissue trans-
er with microvascular anastomosis. This, however, may not
lways be appropriate – for example, in older patients with
oexisting conditions and those whose defects are small, also
n those who may need future free tissue transfer because of
n increased risk of recurrence or aggressive disease,10,11 or
hose who do not choose it. We acknowledge that not all T1
nd T2 defects require reconstruction, and such decisions are
ade with the involvement of the wider multidisciplinary

eam, particularly our speech and language therapists, and
he patient. With modern-day imaging we can usually see the
ubmental artery, which helps us assess the flaps’ suitability
Fig. 2).

The submental island flap has undoubtedly had a role in the
rmamentarium of reconstruction of orofacial defects since
t was first described more than two decades ago,1 and over
he last decade modifications in its design have expanded its
ndications and advantages.12–15 Its thinness, pliability, and
ersatility (shared by the radial forearm free flap (RFFF))
ake it ideal for soft-tissue reconstruction of the head and

eck (Fig. 3).9 The main advantages are its reliability and
he fact that it enables good speech and swallowing post-
peratively, has low donor-site morbidity, and reduces the
perating time and duration of hospital stay.11 It also does
ot interfere with the need for a free flap if this is required
ater.

Compared with free-flap reconstruction, the submental
sland flap has many advantages. Paydarfar and Patel16 con-
ucted a multi-institutional retrospective review to compare
ntraoperative, postoperative, and functional results after
econstruction of the tongue and floor of the mouth with
7 submental island flaps and 33 RFFF. They concluded
hat patients who had submental island flaps had signif-

cantly shorter operating times (mean 8 hours 44 minutes
ompared with 13 hours 00 minutes, respectively, p < 0.001)
nd hospital stays (mean 10.6 days compared with 14.0

n
l
h

ig. 4. Incorporation of the submental island flap incision with the neck
ncision can achieve a good aesthetic outcome.

ays, respectively, p < 0.008) than those who had RFFF. Our
xperience has been similar with a mean operating time of
50 minutes and a reduced mean duration of stay (11 days)
ompared with patients who had free-flap reconstruction.

In a comparative study of the submental island and RFFF,
slam-Pervez et al17 also concluded that the submental island
ap was a viable option, and that it avoided a second donor
ite and issues that arise from the forearm such as loss of
kin grafts, neurosensory deficits of the hand, and aesthetic
oncerns.17 Incorporation of the flap’s incision with the neck
ncision can allow for primary closure, a better aesthetic
utcome, and the added benefit of a “neck lift” for elderly
atients (Fig. 4).6,7,17

With increasing financial burdens on the National Health
ervice and rising healthcare costs, hospitals need to be eco-
omically responsible and maintain high standards of care for
atients. Longer operations and hospital stays, as well as the

eed for a tracheostomy and stay in the ICU, will inevitably
ead to higher costs for extensive oncological treatment of the
ead and neck. In a comparison between patients who had
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21. Kramer FJ, Böhrnsen F, Moser N, et al. The submental island flap for
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ubmental island flaps and those who had RFFF, Reuter18

ound a reduced cost of care and better quality of life in those
ho had submental island flaps. In a Canadian study, Forner

t al19 also concluded that the combined overall cost of oper-
tions, stay in the ICU, and nursing requirements, was lower
or patients who had submental island flaps than those who
ad RFFF despite no significant difference in hospital stay
12 days compared with 15 days, respectively). Only four
atients in our series required a short stay in the ICU whereas
t is necessary in all those who have free flaps.

There has been concern over the transfer of metastatic
odal tissue from level 1A and 1B to the recipient site, as har-
est of the submental island flap includes at least half of level
A. The incidence of level 1A nodal metastasis is low,20 but
he possibility must be considered, as some authors are reluc-
ant to use the flap unless there is clinical and radiological
vidence of a N0 neck.6,15 However, meticulous harvesting
o exclude nodal tissue in appropriately selected patients has
een shown to prevent any risk of local recurrence.11 Amin
t al15 completed the neck dissection before harvesting the
ap and reported that when anatomical planes are respected,

he chances of tumour spread are minimised. Huang et al2

uggested that the harvesting of perforator flaps and meticu-
ous separation of the perforators from the surrounding fatty
issues allow for adequate removal of the level 1A nodal
ompartment. In a recent series of 45 patients with SCC of
he oral cavity, Kramer et al21 reported no increased risk
f local or regional recurrence with the use of the flap. In
ur series there was only one instance of local recurrence
hat probably resulted from resection with close margins
nd delayed radiotherapy. The two neck failures occurred in
he retropharyngeal region and anterior level 3 regions after
ostoperative radiotherapy, which could imply aggressive
isease.

There are some limitations to this case series that may
ave an impact on outcomes. A sample size of 25 patients,
hich although small, is (to our knowledge) still the largest
roup of patients in the UK to be assessed after reconstruction
ith submental island flaps. Also, the follow-up period of 12

 18 months was too short to comment on recurrence and
urvival, but was adequate for the assessment of operating
ime, inpatient stay, oropharyngeal function, and associated

orbidities.
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