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According to National Cancer Database, squamous cell 
carcinoma (SCC) is the most common head and neck tumor 
of  the major head and neck sites (88.9%), adenocarcinoma 
is the most common salivary glands (56.4%), SCC is 
the most common of  the sinonasal tract (43.6%), and 
lymphoma is the most common of  the sites classified as 
other (82.5%).[4]

Proper treatment of  head and neck squamous cell carcinoma 
requires careful evaluation and accurate radiographic and 
clinical staging. In general, early stage disease (Stage I or II) 
is treated by surgery or radiation. Late stage disease (Stage 
III or IV) is best treated by combination of  surgery and 
radiation therapy or chemotherapy and radiation therapy or 
all three modalities, depending on the site of  the primary.

INTRODUCTION

Head and neck tumors are the sixth most common cancer 
worldwide, out of  6.4 million head and neck cancer cases 
diagnosed worldwide[1,2] every year, nearly 1.5 million 
cases are from India, which accounts for 20% of  all 
head and neck cancers of  the world (statistics in India 
2019).[3]

Research Article

Abstract
Introduction: Submental flap is a good alternative for reconstruction of head and neck cancer defects.

Aims and Objectives: The aimof the study was to study benefits and risk of submental flap for head and neck reconstruction, 
to study surgical detail of submental flap, and to compare the association between pre-operative factors and complication of 
submental flap.

Material and Methods: Thirty-five patients are included in this study who had T1-3 N0 stage oral cancer (squamous cell 
carcinoma). Patients with the previous history of surgery or radiation or who presented with metastatic neck nodes were excluded 
from the study. All patients underwent surgical resection and immediate reconstruction with submental flap.

Results: Out of 35 patients, 33 were males two were females ranging from age 30 to 50 years. The primary tumor site was 
tongue (19), buccal mucosa (8), lip (5), alveolar ridge (2), and palate (1). Four patients had complications such as partial flap 
necrosis (n = 2), hair growth (n = 1), and hair growth (n = 1). Mean flap size and defect size are 23.510 cm2 and 15.620 cm2, 
respectively, mean operating time was found to be 4.014 h. Statistically significant association was found between flap size 
and complications.

Conclusion: Submental flap is an excellent choice as it considerably thin, pliable, versatile, easy to raise flap, saves the 
operative time, lessens hospital stay, and good blood supply can cover medium to large oral defects, matches the facial skin 
tone as well, with less donor site morbidity.
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Surgical excision of  larger lesions usually creates a 
two-dimensional or three-dimensional facial defects 
thus is a challenging task for the surgeons for good 
cosmesis, anatomical integrity, and early restoration of  
functionality.

There are various options for reconstruction of  defects 
such as skin grafting, local flaps, free flaps, pedicled flaps, 
and depending on the size and location of  defects.

In general, small defects are healed by secondary intention 
while for larger defects there is an option of  free flaps.[5,6] 
Reconstruction with microvascular free flaps is the gold 
standard but requires high degree of  expertise, cost, and 
time consumption and prolonged hospital stay.

However, the pedicled flaps are the good alternative. The 
myocutaneous platysma and submental flaps are commonly 
used for reconstruction of  small to medium sized facial 
oral and neck defects.

The submental flap is submental artery based submental 
island flap (SIF). It is an axial fasciocutaneous flap. SIFs 
pedicled on submental artery and veins which includes skin, 
subcutaneous tissue, platysma, and fat.[7]

It can be used in many forms as cutaneous, musculofascial 
(cervicofacial and platysma), or osteocutaneous flap. This 
flap is used for small to medium sized defects.[8] In this 
study, we will study the use of  submental flap at various 
sites for head and neck reconstruction with en block 
excision of  tumor with clinically negative lymph node 
status while using different size of  flaps and assessing 
post-operative complications, time to harvest the flap 
intraoperative duration, common age groups involved, 
gender, tumor staging, type of  blood supply, and local 
recurrence.

MATERIALS AND METHODS

From February 2019 to July 2020 at the Department of  
General Surgery Mahatma Gandhi Memorial College and 
Maharaja Yeshwantrao Hospital, a total of  35 patients 
with oral cavity carcinoma (lip, tongue, buccal mucosa, 
and palate) presented to our OPD. Patients included in this 
study are of  TNM T1 T2 T3 and N0 stage who has not 
received any radiotherapy preoperatively and all had SCC 
in histopathological examination.

Surgical Technique
Position
The patient lies in supine position with extended neck and 
tilted/ turned to opposite side.

Flap Design
An ellipse shape marked after pinch test based on skin 
laxity in submental area across the midline. The length 
of  flap depends on the size of  defect may extend from 
one mandibular angle to other if  necessary. The upper 
incision is made approximately 1.5 cm below the mandible 
in midline and ~3.5 cm below the mandible angle on 
both sides while the lower incision is the limit of  pinch 
test allowing primary closure adequately [Figure 1]. The 
lower neck subplatysmal flap is raised first up to clavicle 
to allow adequate traction facilitating closure. Afterward 
upper cervical flap is raised while carefully identifying and 
protecting marginal mandibular nerve. The subplatysmal 
dissection is performed near inferior border of  mandible 
anteriorly including the ipsilateral anterior belly of  digastric 
muscle. To protect the cutaneous perforator’s platysma is 
sutured to skin paddle.

On approaching, the submandibular triangle facial artery 
and vein are meticulously identified and dissected away 
from gland [Figure 2] and also preserving the submental 
vessels and ligating the glandular branches and dissecting 
off  the submandibular gland. Contralateral side of  flap 
is raised in the subplatysmal flap up to the midline. The 
facial vessels above the origin of  submental vessel need 
to be ligated in proximal based flap (anterograde blood 
supply which we have used in this study). The facial 
vein has quite a variable course draining either directly 
into internal jugular vein or external jugular vein by 
communicating with the facial vein and anterior division 
of  the retromandibular vein.

Later neck dissection starts before harvesting the flap. 
Taking extreme caution preserving submental and facial 
vessels while doing neck dissection. To understand the 
possible recurrence in the submental flap raised, it was 
taken care that 1a and 1b lymph nodes were sent for 

Figure 1: Incision marked for submental flap after pinch test
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histopathology separately from the rest of  the chain of  
cervical lymph nodes.

Harvesting the FLAP
Flap dissection starts from contralateral side of  the pedicle 
in the subplatysmal flap. Care is taken to identify the 
submental vessels while reaching the midline. Ipsilateral 
anterior belly of  digastric is included in the flap sometimes 
a strip of  mylohyoid muscle is included in the flap after 
bluntly dissecting off  ipsilateral geniohyoid muscle. This 
results in complete mobilization of  flap [Figures 3 and 4].

Then, a generous tunnel created between the defect and 
donor site. The flap is rotated lateral to the mandible to 
cover the defects involving buccal mucosa. Alternatively, 
flap is rotated medially to cover the defects involving floor 
of  the mouth, base of  the tongue, retromolar trigone, and 
alveolar ridges. The part of  the flap passing through the 
tunnel is de-epithelialized and flap is inserted to the site. 
In all the cases, ryle’s nasogastric tube is inserted and used 
for immediate post-operative feeding until there is no 

evidence of  fistula or wound dehiscence. Postoperatively, 
radiotherapy is advised and 3 monthly follow-up.

RESULTS

A total of  35 patients were included in our study of  which 
a majority of  patients, that is, 25 belonged to 35 to 45 years 
of  age. Moreover, the mean age of  cancer incidence was 
found to be 38.09 years with a SD of  ± 4.60 years.

Likewise, the population was also analyzed for sex 
distribution, it was noted that 94.3% of  the patients (33 
in number) were males, and only two patients comprising 
5.7% were females [Table 1].

Regarding the site of  cancer, it was deduced that 54.3% of  
the cases mainly arise from the tongue and second largest 
subset of  oral cancers comes from buccal mucosa having 
22.9% of  all the cases. Palate is the least involved site in this 
study. Lip and alveolar ridge have primary tumors 14.3% 
and 5.7%, respectively.

The defect size after excision of  the primary tumor was 
noted in all cases and was found to be of  average of  15.620 
± 8.011 cm2 in area, 18 out of  35 patients had defect size 
of  less than 15.620 cm2 and 17 patients measured defect 
size more than the mean. Harvested submental flap was 
found to have mean area of  23.510 ± 9.810 cm2. 17 patients’ 
harvested flaps were larger whereas 18 patients were 
harvested a smaller sized flap accounting for 48.6% and 
51.4%, respectively.

 In our study, out of  all patients only 11.4% had complication 
in terms of  partial flap necrosis (n = 2), dehiscence (n = 0), 

Table 1: Distribution of patients of the study 
population according to the age, sex, and site of 
the cancer lesion
Parameter Frequency Percent Mean±SD
Age group (years)

30–35 7 20.0 38.09±4.60
35–40 13 37.1
40–45 12 34.3
45–50 3 8.6
Total 35 100.0

Sex
Female 2 5.7
Male 33 94.3
Total 35 100.0

Site
Alveolar ridge 2 5.7
Buccal mucosa 8 22.9
Lip 5 14.3
Palate 1 2.9
Tongue 19 54.3
Total 35 100.0

Figure 2: Identification and securing of facial artery

Figure 3: Submental flap raised with pedicle
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Figure 4: Serial surgical steps demonstrating submental flap harvesting and reconstruction of the left sided defect after wide local 
excision for left buccal mucosa carcinoma

skin infection (n = 0), hematoma (n = 1), and lastly one of  
the patient developed hair growth (n = 1) onto the flap due 
to failure to receive post-operative radiotherapy [Table 2].

It was observed that mean duration of  surgery (primary 
tumor resection, neck dissection, and flap harvesting) is 
about 4.014 ± 0.521 h. It was inferred from our study 
observations that mean submental flap size was 23.51 cm2 
as previously discussed, 17 patients had larger sized flaps 
compared to the mean size out of  which four of  the patients 
developed post-operative complications such as flap 
necrosis and hematoma in contrast with 0 complications 
in the smaller sized flaps. This association was found to be 

statistically significant with P = 0.029. (P < 0.05), implying 
bigger the size more are the complications.

For larger (>23.51 cm2) flaps, the duration of  surgery was 
4.055 ± 0.511 h compared to 3.970 ± 0.544 h in smaller flaps 
the comparison of  both these entities yields no significant 
change of  duration of  surgery between larger and smaller 
flaps with P-value being P > 0.05, that is, P = 0.637.

From Table 3, it is evident that four patients had 
complication of  flap post-operative, three out of  which 
belonged to the recipient site of  Ca buccal mucosa, and 
one of  the site was a Ca tongue with no complications 
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Table 3: Association of complication of flap with 
the flap size
Complication Flap size category Total

Large (≥23.51 cm2) Small (<23.51 cm2)
No 

Count 13 18 31
% 76.5% 100.0% 88.6%

Yes
Count 4 0 4
% 23.5% 0.0% 11.4%

Total
Count 17 18 35
% 100.0% 100.0% 100.0%

Pearson Chi-square
Value Df P-value Result
4.782 1 0.029 Significant

Table 4: Association of complication of the flap 
with the site of the cancer lesion
Site Complications Total

No Yes
Alveolar ridge 

Count 2 0 2
% 6.50% 0.00% 5.70%

Buccal mucosa
Count 5 3 8
% 16.1% 75.00% 22.90%

Lip
Count 5 0 5
% 16.1% 0.00% 14.3%

Palate
Count 1 0 1
% 3.20% 0.00% 2.90%

tongue
Count 18 1 19
% 58.10% 25.00% 54.30%

Total
Count 31 4 35
% 100.00% 100.00% 100.00%

Pearson Chi-square
Value df P-value Result
7.118 4 0.130 Non-significant

in cases of  lip, alveolar ridge, and palate. As depicted in 
Table 4, there is no significant relation between presence or 
absence of  complication based on the site of  the primary 
tumor, with P = 0.130, that is, P > 0.05.

DISCUSSION

Over the past two-decades, SIFs have been employed as a 
reliable reconstructive choice for head and neck operations 
especially the oral and oropharyngeal cancer surgeries. Earlier 
free flaps were considered as the gold standard for the 
soft-tissue reconstruction of  head and neck cancers. Since 
the proposal of  this pedicled flap by Martin et al. in 1993, 
many studies have been conducted to establish the status of  
submental flap as the preferred choice of  reconstruction for 
selected patients. In comparison to free flap the submental 
flap surgery takes less time for operation, has lesser duration 
of  intensive care unit (ICU) and hospital stay, does not need 
specialized equipment, and microvascular surgical expertise 
and also costs lesser overall.[9]

The SIF has an excellent skin color match and long vascular 
pedicle, wide arc of  rotation[10] close proximity to facial 
and intra oral defects and providing adequate bulk and 
mucosal lining and can extend to the whole ipsilateral face 
and oral cavity, except for a part of  the forehead. It has 
good versatility, reliable blood supply, minimal donor site 
morbidities, and few post-operative complications. It does 
not require ICU monitoring and is economical along with 
reduced intraoperative time and hospital stay.

There are other flaps too which meet these conditions 
and can be harvested from anterior neck such as platysma 
supraclavicular and infrahyoid flaps but each of  them have 
some known disadvantages including limited mobility, poor 
donor site morbidity, unreliability, and submental flap is 
relatively free from these limitations.

According our study, Ca tongue is the most commonly 
occurring oral and oropharyngeal cancers with a 
contribution of  54.3%.

In our study of  35 patients flap size ranges from 45 cm2 
to 9 cm2 with the mean size of  23.51 cm2 ± 9.810 cm2, it 
has been proposed by Martin et al. that a skin paddle up 
to 126 cm2 (18 × 7) can be raised depending on the laxity 
of  submental skin.

Size of  the flap is often dependent on the defect size 
created by the resection of  the primary tumor. In our study, 
we noted that the defect size was found to be of  15.620 ± 
8.011 cm2 on an average ranging from 7.6 cm2 to 23.6 cm2, 

Table 2: Distribution of study population in terms 
of defect size, flap size, complications, and 
operating time
Parameter Frequency Percent Mean SD
Defect size category

Small (<15.62 cm2) 18 51.4 15.620 8.011
Large (≥15.6 cm2) 17 48.6
Total 35 100

Flap size category
Large (≥23.51 cm2) 17 48.6 23.510 9.810
Small (<23.51 cm2) 18 51.4
Total 35 100

Complications
No 31 88.6 NA NA
Yes 4 11.4
Total 35 100

Operating time (OT)
OT in hours 35 100 4.014 0.521
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in most of  the studies done across the web database it has 
been opined that there is no specific guideline for the size 
of  the submental flaps, it is observed that surgeons decide 
the size of  the flap with respect to the extent of  primary 
tumor resection and by the pinch test for the donor site 
to be approximated without tension.

In our study, four (11.4%) out of  35 patients had 
complications, two patients had partial flap necrosis 
[Figure 5] resolved conservatively with secondary healing 
out of  four, one patient developed hematoma, and one 
had hair growth over the flap because of  not receiving 
post-operative radiotherapy for which patient had de-
epithelization afterwards. In our study, there is significant 
association found between flap size and complications with 
P = 0.029. (P < 0.05), out of  17 patients who have large 
flap size (>23.51 cm2) four patients develop complications; 
no identical studies found showing such association.
•	 Liu et al. study of  30 patients had showed association 

between complications and comorbidities such as 
cardiac disease out of  30 patients two patients had full 
thickness flap necrosis

Possible complications of  submental flap include facial palsy, 
or damage to the marginal mandibular nerve. This damage 
to the marginal mandibular nerve is greatly lessened by the 
supraplatysmal dissection. The use of  nerve stimulators 
associated to a careful dissection decreases the possibility of  
damage to these nerves. Hair bearing submental flap causes 
problematic intraoral reconstructions. This problem has been 
managed using different techniques, such as laser ablation, 
second operations, mechanical depilation, and electrolysis or 
de-epithelialized variant of  the submental flaps.[11] Trismus 
is also lesser known complication of  submental flaps due to 
intraoral scarring managed by physiotherapy.

It is notable that there is no significant time difference 
to harvest smaller or considerably larger flaps. Shirley 

et al. conducted a meta-analysis including studies of  
Paydarfar et al., Aslam et al., Kramer et al., Sittitrai and 
Forner concluded that mean (SD) operative times for 
SMIF and FFT cohorts were 5.5 h and 9 h, respectively, 
and SMIF was correlated with both reduced operative time 
and hospitalization by a large effect size. Pradhan et al.[12] 
concluded that SF took lesser time than fractional flow 
reserve (186 min vs. 474 min) In our study, we observed 
that mean operating time is about 4.014 ± 0.521 h.

In the present study, we noticed that there is no significant 
association in the presence of  complication based on 
the site of  the tumor or the recipient site [Figure 6]. No 
recurrences were noted in the study whereas four patients 
had flap related complications as mentioned before.

One major concern and hence a strong contradictory 
promotion for submental flap reconstruction is the 
loco regional recurrence at recipient site due to occult 
tumor of  submental region being in the vicinity of  the 
primary tumors. Therefore, oncological safety has been 
controversial in the submental flap surgeries.
•	 Jiang et al. had concluded in their study that submental 

cannot be used in the cases where donor site has 
been radiated before surgery and have submental and 
submandibular lymph nodes positive

•	 Pradhan et al. proposed XV and evaluation of  
feasibility and oncological safety. When harvested with 
meticulous dissection of  lymph nodes at level 1, the 
SF is oncologically safe to use even in node‐positive 
cases

•	 Sebastian et al. claim that submental flap should be 
avoided in any suspicion of  Level I involvement

•	 Kramer et al.[13] did a retrospective study on this issue 
comparing radial free flap to the submental flap 
reconstruction surgeries, they noted that both groups 
had similar rates of  loco regional recurrences (11% 

Figure 5: Post-operative picture of a patient with necrosed flap
Figure 6: Post-operative picture of a patient with right-sided 

involvement of tongue
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local recurrences in each group). In their study, 4.4% 
regional recurrence was seen in submental group and 
6.7% was noted in radial free flap surgery

•	 Chow et al.[14] found out in their study that in the select 
patient with a median follow-up 21 months, there 
were no cases of  total flap failure, but partial necrosis 
occurred in two cases. Three patients experienced 
tumor recurrence, but only one case might have been 
related to use of  the submental flap. Thus, suggesting if  
the plane of  dissection is respected in all the surgeries 
following the technique of  subplatysmal dissection and 
elevation of  submental flaps not only reduces tumor 
recurrences but also provides adequate clearance of  
Group I lymph nodes.

In our study, all of  the patients underwent radiotherapy 
except for one and we observed there were no cases of  
loco regional recurrences with a median follow-up of  
12 months, all patients included in our study were N0 on 
diagnosis with tumor stages being T1, T2, and T3, three 
patients turned out to have 1a,1b lymph node spread on 
histopathological examination but no recurrence was 
noticed implying that in select cases and appropriate planes 
of  dissection the outcome of  submental flaps is better 
than free flaps.

In a study conducted by Reuter patients that underwent a 
SIF reported a significantly better QOL than patients who 
underwent a RFFF. Furthermore, patients that had a SIF 
also had significantly less operative time.[15,16]

CONCLUSION

SIF reconstruction in selected group of  oral cavity and 
oropharyngeal early cancers is an excellent choice as it 
considerably thin, pliable, versatile, easy to raise flap, saves 
the operative time, lessens hospital stay, good blood supply, 
can cover medium to large oral defects, matches the facial 
skin tone as well, with less donor site morbidity. The 
major advantages being no need of  special equipment or 
no requirement of  microvascular expertise. There is no 
association between post-operative complications of  flap 
with age of  the patient or the site of  primary pathology. 
Oncological safety or loco regional recurrence is the main 

controversial area of  this flap when used in patients with 
tumors spread to local lymph nodes and that too has been 
reduced with meticulous dissection under large magnification 
and proper selection of  patients. Post-operative radiotherapy 
is another major aid to prevent the tissue loss and recurrence 
rather than pre-operative radiotherapy.
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