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ABSTRACT 

Objective: To demonstrate the advantages and oncological safety of the submental flap. 
Study Design: Case series. 
Place and Duration of Study: Department of Plastic and Reconstructive Study, Combined Military Hospital Rawalpindi, 
Multan and Peshawar Pakistan, from Jul 2014 to May 2020. 
Methodology: Twenty patients underwent flap reconstruction with a submental flap. The patients were diagnosed with 
squamous cell carcinoma, basal cell carcinoma and verrucous carcinoma at different sites of the head and neck. Only patients 
with no cervical lymph node metastasis were included. 
Results: We operated a total of 20 patients, out of which 11 (55%) were male and 9 (45%) were female. The mean age was 62.75 
years (range: 47-80 years). Thirteen (65%) patients were diagnosed with Squamous cell carcinoma, 5 (25%) with Basal cell 
carcinoma and 2 (10%) were diagnosed with Verrucous carcinoma on histopathology. Two (10%) patients reported back with 
regional recurrence and were given postoperative radiotherapy. One (5%) patient had complete flap loss while 2 (10%) had 
distal tip necrosis. 
Conclusion: In carefully selected cases submental flap is a viable option, without the risk of occult metastasis. 
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INTRODUCTION 

Several different options have been used in the 
past, to reconstruct defects of the orofacial region. The 
early years of reconstruction after tumour ablative 
surgery saw the extensive utilization of pedicled flaps 
such as the pectoralis major myocutaneous flap, the 
latissimus dorsi flap and temporalis muscle flap to 
name a few. These flaps resulted in excessive bulk and 
less than ideal colour matches. With the advent of free 
flap surgery, it became possible to have the desired 
volume of the tissue including skin, muscle and bone 
predictably. Microvascular surgery had the disadvan-
tages of increased cost, the requirement of a highly 
trained microvascular team, greater effort in postope-
rative hospital care and increased time under general 
anaesthesia. One of the recent addition to pedicled 
flaps is the submental artery flap which was first des-
cribed by Martin et al.1 It was not until 1996 that this 
flap was used by Sterne and Hall,2 for the reconstruc-
tion of oral cancer. The submental flap is based on a 
constant branch of the facial artery having the largest 
diameter of branches of the facial artery.3 It originates 

from the facial artery at a distance of 27.5mm from     
the external carotid artery. In 92% of the cases, it is 
anastomosis with the contralateral facial artery.4 
Studies have demonstrated that a large skin paddle 
measuring 10 x 16 cm is supplied by the submental ar-
tery reaching from one angle to the contralateral angle 
of the mandible. The submental artery gives up about 5 
branches,5,6 and has 2-4 skin perforators.7 The venous 
drainage is based on venae comitantes that drain into 
the facial vein and the submental vein. The dimensions 
of the flap are limited by the amount of skin laxity 
which is determined by a pinch test. It is a versatile 
flap which can be employed for the reconstruction of 
defects of the cheek, the floor of the mouth, alveolus, 
palate, tongue and nose. The rationale of the study is to 
demonstrate the advantages and oncological safety of 
the submental flap. 

METHODOLOGY 

This case series of 20 patients was conducted at 
the department of plastic and reconstructive surgery of 
Combined Military Hospital Multan from June 2014   
to May 2020. All the data was taken from the medical 
records. The study was approved by the Hospital 
Review Board. Informed consent was taken from the 
patients for the use of clinical pictures in the study.  
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Inclusion Criteria: Those patients who were node-
negative for the metastasis were included in the study.  

Exclusion Criteria: None 

All patients were included through consecutive 
sampling. The patient was positioned supine with the 
extended head as done in procedures for standard 
resection of head and neck tumours with neck dissec-
tion. The patient was draped keeping him/her expo-
sed from the eyebrow to the clavicles inferiorly. The 
incision was marked in the submandibular crease and 
was extended anteriorly to the lower border of the 
mandible in the region of the submental flap. The 
lower border was marked with the help of a pinch test 
to estimate and mark the skin that can be included in 
the flap to facilitate a primary closure at the donor site. 
Depending on the size of the defect, the flap can be 
extended from one angle of the mandible to the contra-
lateral side. The submandibular incision was marked 
and the incision was made through platysma (Figure-
1).  

 
Figure-1: A 55 year old female presented to us with an exophy-
tic growth of the left lower lip, involving the labial vestibule 
and abutting the alveolar bone. Her neck was N0 on clinical 
and radiological exam. She had no co-morbid medical condi-
tion. She underwent selective neck dissection I-III. Submental 
artery flap was harvested through the same incision and was 
folded to provide coverage intraorally and extraorally. 
 

Gentle dissection around the superior border of    
the submandibular gland exposed the submental and 
facial vessels. The ipsilateral anterior belly of the diga-
stric muscle was included in the flap to protect the per-
forators. The flap was extended towards the contrala-
teral side in a subplatysmal plane taking care to avoid 
injury to the marginal mandibular nerve. Now that the 
submandibular gland was dissected, intraglandular 
vessels were cauterized with bipolar diathermy. The 
main trunk of the facial artery was followed and the 
submental branch was identified. The submental artery 
was followed until the midline and the facial artery 

was ligated above the origin of the submental artery. 
At this stage, the arc of rotation of the flap was veri-
fied. A subcutaneous tunnel was made to transport the 
flap intraorall, the tunnel was wide enough to accom-
modate the pedicle without causing pressure on it. 
Hemostasis was achieved before flap inset. A suction 
drain was placed and the donor defect was closed pri-
marily along with the neck dissection incision in cases 
of SCC (Figure-2).  
 

 
Figure-2: Histopathologically diagnosed poorly differentiated 
squamous cell carcinoma. Resection marks and the marks for 
nasolabial flap and a submental artery flap are shown. Resec-
tion of the tumor with clear margins. The neck was accessed 
for selective neck dissection I-III. Submental flap was harves-
ted. The defect was closed by a combination of nasolabial and 
submental artery flap.  
 

The statistical analysis was done using the Sta-
tistical Package for Social Sciences version 23.0 Contin-
uous variables were expressed as means and standard 
deviations, whereas frequencies and percentages were 
shown for categorical variables. 

RESULTS 

Eleven male (55%) and nine female patients (45%) 
were operated on for different types of tumours of the 
head and neck region (Table). The operations were 
carried out at Combined Military Hospital Multan. 
Their ages ranged from 47-80 years with a mean age of 
62.75 years. Thirteen (65%) patients were diagnosed 
with Squamous cell carcinoma, 5 (25%) with Basal cell 
carcinoma and 2 (10%) were diagnosed with Verrucous 
carcinoma on histopathology. The T stage ranged from 
T2 to T4 for SCC and VC. Selective neck dissection 
levels 1-3 were done in all the cases of SCC and VC. All 
the patients had a clinically negative neck. The diffe-
rent sites involved were buccal mucosa, lip, chin, ante-
rolateral neck, alveolus and labial mucosa in different 
combinations. The TNM staging was stage 1 or 2. The 
patients who were operated on for Squamous cell 
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carcinoma and Verrucous carcinoma were discussed in 
Tumour Board before the surgery. Two (10%) patients 
reported back with regional recurrence, they have dis-
cussed in Tumour board again and were given post-
operative radiotherapy. One (5%) patient had complete 
flap loss while two (10%) had distal tip necrosis. Three 
patients with intraoral hair growth were advised laser 
but they declined (Figure-3). 

DISCUSSION 

The submental is a relatively new flap. Incorrectly 
selected cases this flap has the advantage of being in 
the vicinity of the surgical process, having a good arc 
of rotation and a good colour match. The submental 
flap has also been described according to the compo-
sition of the tissues; as myocutaneous or osteocu-

taneous flap.8,9 The submental flap can be pedicled as 
an orthograde or a retrograde variant. The orthograde 
variety depends on the integrity of the facial artery 
while the retrograde or the reverse flow flap relies on  
 

 
Figure-3: Post-operative complications encountered. 

Table: Demographic variables and patients characteristics. 

S. 
No 

Gender Age Site 
Tumour 

Stage 

Histopatho-
logical 

Diagnosis 

Neck lymph 
Node 

Metastasis 

Neck 
Dissection 

Flap 
Survival 

Follow up 
Complications/Post 
Operative Sequelae 

1 M 70 
Buccal Mucosa 

and Skin 
T4 SCC No SND I-III Complete >5 years 

Recurrence; was Reoperated 
and Post RT Given 

2 F 65 Buccal Mucosa T2 SCC No SND I-III Complete >5 years Intraoral Hair Growth 

3 F 68 Buccal Mucosa T2 SCC No SND I-III Complete >5 years Nil 

4 F 70 Chin Skin -- BCC No Nil Complete <5 years Nil 

5 M 65 
Anterolateral 

Neck 
-- BCC 

No 
Nil 

Complete 
Necrosis 

 Complete flap necrosis 

6 F 58 
Anterolateral 

neck 
T2 BCC 

No 
Nil Complete 4 years Nil 

7 M 76 
Lower 

Cheek/chin 
T4 SCC 

No 
SND I-III Complete 2 yeas Intraoral hair growth 

8 F 55 
Buccal Mucosa, 

Alveolus 
T3 SCC 

No 

SND I-III Complete 6 months 

Neck Metastasis; 
Recuurence was Noted and 
was Reoperated Alongwith 

Post RT for Neck and 
Primary Tumour 

9 F 80 
Lateral Lip, 

alveolar mucosa 
T3 SCC 

No 
SND I-III Complete 1 year Wound dehisence 

10 M 68 Buccal mucosa T2 
Verrucous 
carcinoma 

No 
Nil Complete 2 years Intraoral hair growth 

11 M 65 Alveolus T2 SCC 
No 

SND I-III 
COMPLET

E 
2 years Nil 

12 F 52 
Buccal and 

labial mucosa 
T3 SCC 

No 
SND I-III Complete 18 months Nil 

13 M 54 
Lateral lip and 

cheek 
-- BCC 

No 
Nil Complete 1 year Nil 

14 M 59 
Lower 

cheek/chin 
T3 SCC 

No 
SND I-III Complete 4 years Distal Tip Necrosis 

15 M 62 Buccal mucosa T2 SCC No SND I-III Complete 2 years Nil 

16 M 47 Buccal mucosa T2 
Verrucous 
carcinoma 

No 
Nil Complete 6 months Wound Dehiscence 

17 F 76 Buccal mucosa T2 SCC No SND I-III Complete 18 months Nil 

18 M 49 
Lateral lip and 

chin skin 
- BCC 

No 
Nil 

Tip 
Necrosis 

3 years Distal Tip Necrosis 

19 M 56 
Lateral lip and 

cheek skin 
T2 SCC 

No 
Nil Complete 2 years Nil 

20 F 60 
Buccal 

Mucosa 
T3 SCC 

No 
SND I-III Complete 2.5 years Nil 
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the anastomosis between the terminal branches of the 
external and internal carotid via the angular artery.10 
The myocutaneous flap is the one which includes the 
digastric and mylohyoid muscle to increase the bulk 
and protect the pedicle of the flap.11-12 

The treatment of oral cancer is primarily surgical. 
Surgical procedures often produce defects that cannot 
be closed primarily. An array of flaps have been     
used starting from the advancement of local tissues to 
achieve primary closure to pedicled flaps and free 
flaps. Free flaps require prolonged anaesthesia time, 
increased intensive unit stay and increased financial 
burden.13-14 In such cases, the submental flap offers 
some advantages. It replaces the tissue with a tissue of 
similar colour and texture, the skin is thin and pliable. 
15-16 In the realm of pedicled flaps, before the advent of 
the submental flap, pectoralis myocutaneous was the 
workhorse flap in the reconstruction of head and neck 
defects.17 It was a good choice for large defects but 
small to intermediate defects, it was considered too 
bulky. For these small defects which did not require 
muscle bulk submental flap is a good option. 

Some of the advantages of the submental flap     
are constant vascular pedicle, a pedicle which can be 
lengthened by various means and good pivot move-
ment.17 The latter is one of the reasons for it being used 
commonly in squamous cell cancers of the oral cavity. 
18 In our series, we used submental flaps in squamous 
cell carcinoma patients who didn’t have nodal disease 
clinically or radiographically. This is a contraindication 
to submental flap as an occult disease in the level          
1 lymph nodes can lead to tumour seeding in the 
recipient site.19 The flap is contraindicated in patients 
with previous neck dissection, as the integrity of facial 
vessels is necessary for a successful flap.20 When com-
pared with other flaps, such as the pectoralis major 
myocutaneous flap; we recognize the technical simp-
licity of the flap.21-22 The drawback of PM flap is its 
complications especially in female patients, the bulk    
of the flap and the possible need for revisions.23-24 The 
submental flap has been compared to the radial fore-
arm free flap in some aspects such as the thinness of 
skin, ease of elevation, excellent colour match, versati-
lity and pliability.1,25 Those patients who have a poor 
ASA grade and cannot undergo long microsurgical 
procedures are good candidates for the submental flap, 
another advantage is the esthetically pleasing result    
in the elderly due to reduction of mental fullness. Da-
mage to the marginal mandibular branch of the facial 
nerve is one of the disadvantages, this is rare in expert 

hands but can occur nevertheless. The incidence ran-
ges from 0-17%. The use of a nerve stimulator and a 
supraplatysmal dissection can greatly reduce this com-
plication. The hair-bearing skin poses a problem for 
intraoral reconstruction in male patients, this can be 
dealt with with the laser ablation of hair. If post-RT is 
planned then nothing needs to be done for intraoral 
hair growth removal. Submental Intubation can-not be 
employed while doing this flap. 

There is a consensus that submental flaps should 
not be used in cases in which there is the metastatic 
nodal disease. Some authors propose that staying in 
the correct anatomical plane lessens the chances of 
tumour seeding in the recipient site. We did not utilize 
this flap in any patient who had metastatic neck 
disease in the preoperative workup. 

CONCLUSION 

The submental flap is a very good option for recon-
struction in patients with small to mediumsized defects after 
cancer ablation surgery. It has a reliable vascular pedicle, 
good colour match and thin, pliable skin with the added 
cosmetic advantage in old patients. It also saves precious 
operation time in patients with reduced physiological reser-
ves. The flap has the disadvantage of hair-bearing skin inside 
the mouth and a potentially serious complication of seeding 
nodal disease at level 1 to the recipient site. We conclude      
by saying that it is a very versatile flap, which in selected 
patients is a very good option for the reconstruction of oral/ 
extraoral defects. 
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