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1. INTRODUCTION 

Cancer is a primary cause of mortality and a significant roadblock to raising life expectancy 

worldwide.
1
 It is the first or second major cause of death before the age of 70 in 112 of 183 

nations, and it ranks third or fourth in another 23 countries according to estimates from the 

World Health Organization (WHO) in 2019.
1
 It is thought to have caused 9.6 million 

fatalities worldwide in 2018, with about 70% of those deaths occurring in low and middle-

income countries (LMIC). Cancer registries in LMICs are thought to reflect fewer than 10% 

of the actual population, so the true burden might be far higher than what has been reported.
2
 

With India accounting for about a third of the global incidence, oral cancer is a significant 

contributor to this disease burden and a substantial problem, especially for the LMICs.
3
 It is 

now the most prevalent malignancy in Indian males, with an increase of 68% over the 

previous 20 years.
4
 Approximately one-fourth of all cases worldwide, roughly 77,000 new 

cases and 52,000 deaths are reported annually in India. Since oral cancer is one of the most 

prevalent types of cancer in India raising significant worry for community health.
2
 

In oral cancers, the subsites include the lip, tongue, buccal mucosa, the floor of the mouth, 

hard palate, and retromolar trigone area. Early identification is crucial to lowering the death 

rate of individuals with oral cancer. As a result, there is a tremendous need for non-invasive, 

quick, and simple diagnostic methods for oral cancer. The physical examination, which often 

entails inspection and palpation, is the first and most crucial step in diagnosing oral cancer. 

Before an internal examination of the buccal cavity, the exterior parts including the lymph 

nodes, salivary glands, lips, etc. are first examined, and any suspicious area must be biopsied.  

Most patients of oral cavity cancer present in advanced stage to hospital. Management of oral 

cancer revolves around surgical treatment, and other modalities are used as an adjunct to it.
5
 

The surgical treatment creates various kinds of defects, which generally require some 

reconstruction. The decision for reconstruction depends on multiple factors, which include 

site, size, thickness, body habitus, associated morbidity, availability of expertise, and 

expectation of patients. The goals of the reconstruction are to achieve good functional as well 

as aesthetic outcomes.
6 

Functional outcomes include oral competence, speech clarity, 

mastication, tongue mobility, bolus transport, nasal regurgitation, and aspiration avoidance. 

At the same time, aesthetic outcomes include restoring the bony framework, soft tissue 

contour, chin prominence, and jaw mobility. It is very challenging to attain all these 

reconstruction aims in most patients. 



2 | P a g e  
 

Since the invention of flaps, surgeons' capacity to remove substantial diseases and offer a 

variety of reconstructive choices has dramatically increased. Rotation flaps were initially 

intended to transfer nearby tissue to close defects, but pedicled flaps gained popularity 

because they can move much soft tissue up to a short distance. Pectoralis flaps were the most 

dependable and often used among head and neck surgeons until the invention of free flaps. 

This method reduced the danger of carotid blowout syndrome and fistula formation by 

providing non-diseased, non-irradiated tissue for covering several low anterior cervical 

resections. Techniques for microvascular free tissue transfer have developed to address this 

demand. Extensive studies have shown their safety and effectiveness, with flap survival rates 

of 93 percent and, most recently, 96.4 percent.
7
 

Various options for reconstruction depend on the defect site, size, or type of defect, including 

free fibula flap, dorsal scapular flap, anterolateral thigh flap, and radial forearm free flap. 

RFFF is a reconstruction of choice for limited-size defects among all microvascular options 

available. RFFF is the gold standard for reconstructing limited-size soft tissue defects with 

good outcomes. It is a pliable, less bulky, and versatile flap with a high success rate of 

approximately 97%.
 8
 

Flap failure is a concern, but there is currently no preoperative way to predict success; in the 

event of flap failure, other reconstructive choices are frequently accessible. Ischemic hand 

problems are one of the most feared postoperative side effects of RFFF treatments. The 

excess blood supply to the hand provided by the radial and ulnar arteries forms the 

foundation of the RFFF. The superficial and deep palmar arteries, which branch to form the 

blood supply to the digits, are formed by the anastomosis of the two arteries. 

Although highly uncommon, acute arterial insufficiency has been documented. IHC 

manifests during surgery as a severe pallor that gradually darkens as the tissues become 

necrotic and hypoxic. Immediate intervention with an artery interposition graft is required to 

stop severe impairments due to digital necrosis.
9
   

Although the symptoms of chronic hand ischemia can vary, they may include pain, aversion 

to the cold, discoloration, open ulceration, tissue necrosis, and gangrene of the digits.
10

 

Usually, these symptoms develop proximally from the fingertips outward
11

 Volkmann 

contracture may present as a late finding of subacute ischemia, most frequently discussed in 

orthopaedics literature. Forearm compartment syndrome with an undiagnosed posttraumatic 

sequela that causes arterial insufficiency and venous stasis is the classic presentation. 

In a nutshell, RFFF is a gold standard flap with good uptake and better cosmetic and 

functional outcomes. However, it has its limitations, It requires advanced surgical skills, a 
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microvascular surgeon, microvascular instruments, loops, a microscope, lengthy operative 

time beyond resection alone, flap monitoring, and complete flap loss leading patients to 

another surgery. The success rate of free flap further decreases in patients with multiple 

comorbidities, atherosclerotic disease, and previous history of thromboembolism, leading 

patients to go for alternative flap options.  

So due to various limitations of free flaps in a low-resource setting, there has been a 

resurgence of interest in locoregional possibilities in recent years. This is perhaps because of 

the sophisticated tools and knowledge needed for free tissue transfer and the growing focus 

on affordable healthcare. There have been advancements in locoregional choices during this 

time. Both the supraclavicular and the submental flap have improved in description and 

acceptance. More conventional flaps like the pectoralis major flap, the temporoparietal fascia 

flap (TPFF), and the facial artery musculo-mucosal (FAMM) flap have also undergone some 

technological alterations.  

Though Martin first proposed the submental island artery flap in 1993, it has recently grown 

in popularity. It has been demonstrated that its usage in head and neck reconstruction is 

suitable for limited-size defects of the oral cavity with comparable outcomes to free flap.
12–14

 

This flap benefits the mucosal surface, ease of harvest, and low donor site mobility without 

further external scarring. Limitations in size and the frequent requirement for a 2-stage 

rebuilding are drawbacks. It can be an excellent choice in patients with a limited physiologic 

reserve where operative trauma and delayed postoperative recovery are the most complicated 

issues. Moreover, in elderly patients, this flap avoids the potential complications linked to 

microsurgical procedures and, reducing the submental fullness, has a satisfactory donor 

result.
15

 

Possible complications of submental flap include injury to the marginal mandibular 

nerve
16

 during surgery. This damage to the marginal mandibular nerve is greatly lessened by 

supraplatysmal dissection.
17

  Using nerve stimulators associated with careful dissection 

decreases the possibility of damage to these nerves preventing the innervations of the 

supplied muscles
15

 To date, most studies comparing Submental Island Pedicled Flap (SIPF) 

with Radial Forearm Free Flap (RFFF) are retrospective and nonrandomized, so they have a 

chance of selection bias. Therefore, to find the answer to this issue, we conducted a 

randomized prospective study comparing SIPF and RFFF. 
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2. AIMS AND OBJECTIVES 

The research question of the study is “Can a submental island pedicled flap be an 

excellent   and reliable alternative to radial forearm free flap for oral cavity reconstruction for 

limited size defects with similar success rate in selected population”.  

 

2.1. Primary objective: 

1. To compare flap success rate between SIPF vs RFFF  

 

2.2. Secondary objective: 

1. To compare operative time, length of hospital stays. 

2. Rate of revision (salvage) surgery for flap loss. 

3. To compare postoperative outcomes and other complications between two arms. 
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3. REVIEW OF LITERATURE 

Choosing between a Free flap and a Pedicled Flap in head and neck reconstruction is 

challenging. For some defects, especially with the recent resurgence of Pedicled Flap and 

their expanding indications. In this era of economic awareness in the healthcare system, the 

use of microvascular reconstruction needs to be justified if other comparable and less 

expensive alternatives are available. The submental flap is a game changer in reconstructing 

head and neck cancer patients. So far, many studies have been conducted comparing 

submental flaps with free tissue transfer. 

 

3.1 Anatomy 

The submental artery, a reliable branch of the facial artery(Fig 1), is the foundation for the 

submental flap. At the point where it emerges from the facial artery, it has a diameter of 

around 1.0 to 1.5 mm.
14

 When it hits level Ia of the neck, it usually runs deep to the digastric 

and superficial to the mylohyoid muscle. In some 30 % of cases, it runs superficial to 

digastric muscle. This flap can be used as a pedicled flap, free flap, and perforator flap. This 

submental pedicle provides adequate length to the pedicle and can lead to easy flap mobility 

and compliance in using reconstruction in the oral cavity. A pedicled submental flap can be 

used to reconstruct buccal mucosa, the tongue, the floor of the mouth, and the retromolar 

pad.
18

 The myocutaneous flap can be thin or may include the anterior belly of the digastric 

and the mylohyoid muscles (thick flap), increasing the blood supply to the flap.
19

 

 

Fig 1                                                        Fig 2 
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3.2 Surgical technique  

The flap's design and harvest are well-described in earlier works so we will summarize them 

here.
20

 The mandibular arch's inferior border serves as the lower border of the flap. A pinch 

test is used to measure the maximum width of the flap in order to determine how much of the 

donor site may be closed. The length is created to accommodate the deformity and, if 

necessary, can extend from one mandibular angle to the next. One or both sides of the neck 

may be dissected through the skin paddle incision. After assessing the defect size, an 

elliptical skin incision is marked in the submental area (Fig 2). Additionally, the skin paddle 

might support unilateral or bilateral neck dissection (Fig 3). 

 

 

 

Fig 3 

The upper flap is to be elevated in a subplatysmal plan, and care is made to protect the 

marginal mandibular nerve. After identifying the skin flap, we carefully begin neck dissection 

to preserve the facial veins. The facial vein and artery are discernible at the upper edge of the 

submandibular gland. The facial vein and artery are meticulously traced to dissect the 

submental flap pedicle.  

Flap dissection starts from the opposing side of the pedicle in the subplatysmal plane. When 

the flap reaches the midline, level 1a lymph nodes are dissected. The facial vessels are 

preserved, and level 1b LN is removed. Just above the submental branch, facial veins are 

split. To prevent damaging the flap's pedicle, the anterior belly of the ipsilateral digastric is 

cut at the mandible with a strip of myelohyoid. A tunnel can then connect the defect and the 

donor site. When the defect involves the tonsillar fossa, floor of the mouth, or base of the 
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tongue, the flap is channelled medially to the mandible. The flap may also be routed laterally 

to the jaw for buccal mucosa abnormalities.  

 

 

Fig 4 

3.3 Neck dissection  

Neck dissection is completed with care to preserve the facial vein. Sometimes facial vein was 

seen arising from EJV. Care must be taken not to ligate the EJV. The donor site is sutured 

with primary closure. The majority of the oral cavity can be reached using a submental flap. 

It is thin, pliable, and can easily apply to defects of the buccal region, the floor of the mouth, 

the lateral tongue, and the alveolar ridge. The Flap has a wide arc of rotation, a constant axial 

vessel, appropriate pedicle length, a significant skin paddle, and wide pivotal movement
21

. It 

is mainly used to reconstruct oral cavity defects after cancer surgery, particularly after SCC 

ablation. The use of this flap is limited in patients with Level 1A lymph node metastasis and a 

history of neck dissection because, for the success of this technique, the integrity of the facial 

artery/vein is necessary . The common facial artery and vein can be tied close to where the 

submental arteries take off to increase the flap's reach in some of these places. The flap can 

then be fed and drained retrogradely through the face.        



8 | P a g e  
 

 

Fig 5 

 

There have been advancements in locoregional choices during this time. Both the 

supraclavicular and the submental flap have improved in description and acceptance. More 

conventional flaps like the pectoralis major flap, the temporoparietal fascia flap (TPFF), and 

the facial artery musculo-mucosal (FAMM) flap have also undergone some technological 

alterations.  

 

 

Fig 6 
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3.4 Facial artery musculo-mucosal (FAMM) flap 

The FAMM flap can restore small- to medium-volume oropharyngeal and oral cavity defects. 

Furthermore, it can be used for defects in the upper and lower lip, ventral tongue, the floor of 

the mouth, anterior and posterior palate, and nasal septum. Julian Pribaz et al
22

. Initially 

reported this flap in 1992, and it has gained increasing popularity in recent years as a result of 

increased awareness of its benefits and advances in knowledge of harvesting methods. 

 

3.5 Pectoralis major myocutaneous flap (PMMC ) 

Ariyan
23

 introduced the pectoralis major myocutaneous (PMMC) pedicled flap for head and 

neck reconstruction in 1979. The pectoralis major flap revolutionized head and neck 

reconstructive surgery. It was the go-to flap for most head and neck oncologic defects until 

microvascular-free flaps became widely used. It was more adaptable and reliable than earlier 

techniques, such as random pattern flaps and the deltopectoral flap. The lateral thoracic 

artery, branches of the internal mammary artery, perforating branches of the anterior 

intercostal arteries, and the pectoral branch of the thoracoacromial artery provide 

supplemental blood flow to the pectoralis major muscle. The lateral thoracic artery supplies 

the lateral pectoralis major muscle, which runs parallel to the pectoralis minor muscle's lateral 

border. 

However, this flap is the most versatile and can be used for the reconstruction of large defect 

sizes but for minor defects, and it provides poor outcomes due to the bulkiness of the flap. 

The skin paddle may be excessively bulky in obese patients and women due to the presence 

of the breast, and harvesting a PMMC flap may also dramatically alter the contour of the 

breast in women. 

 

3.6 Temporoparietal Fascia Flap (TPPF)   

Brawn, in 1898 described this flap for reconstruction of the external ear after a horse bite, 

while Monks similarly described its use for lower eyelid reconstruction. The TPFF offers 

thin, malleable reconstructive tissue for various head and neck deformities.
24 

The superficial 

temporal artery (STA), which emerges from the external carotid artery and travels 

inconveniently via the preauricular region, supplies the TPFF. The STA splits into terminal 

frontal and parietal branches around 3 cm above the zygomatic arch. The superficial temporal 

vein, which often runs superficially to and beside the STA, provides the TPFF's outflow. 

Nayak and Deschler
25

 ,Upton et al.
26

 and Pinto et al.
27

 discussed using the TPFF for oral 
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cavity deformitie
27

. In 2 patients with oronasal fistulas and one patient with lye ingestion, a 

pedicled TPFF was successfully used, according to Upton et al.
26

 

There are several issues with head and neck TPFF reconstruction. Alopecia, frontal branch 

paresis or paralysis, flap necrosis, and hematoma are among the risks. It should be 

highlighted that granulation and remucosalization are essential in the procedure because this 

flap lacks an epithelial surface. As a result, with buccal restoration using this flap, there may 

be some degree of scarring or stiffness. 

 

3.7 Radial forearm free flap  

Since the first report of its use in releasing scar contracture in burn patients, the radial 

forearm free flap (RFFF) has been a workhorse in head and neck reconstruction.
28

 In 

particular, RFFF is used in oral cavity reconstruction to rehabilitate the tongue
29

 cleft lip and 

palate
30

 and several deformities resulting from oral cancer surgery. An osteo cutaneous flap 

that may be used for mandible repair can be raised by including the bony segment of the 

radius
31

 Although RFFF has a reasonable success rate, insufficient venous drainage is the 

leading cause of flap failure. The superficial and deep venous drainage systems of the RFFF 

use the cephalic vein and the venae comitantes, respectively. Veins can be easily blocked by 

extrinsic compression, and thrombi are produced by modest intimal damage due to the 

considerably lower flow pressure of venous drainage than the arterial stream. Reducing 

pedicle tension and kinking and receiving medical therapy to lessen vascular spasms are 

technical modifications that can reduce the flap failure rate. 

 

 

Fig 7 

 

Though there are many options available for reconstruction in oral cancer, we mainly 

focussed on using SIPF and RFFF flaps to compare their perioperative and functional 
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outcomes and feasibility. J F Pascal et al. 1993
32 

studied the flap design of the SIPF flap and 

examined the flap technique on 20 fresh cadavers and eight patients who underwent radical 

neck dissections. After that, eight patients had their orofacial deformities effectively repaired 

with the flap. The flap has a long, dependable pedicle (up to 8 cm), and its cutaneous 

dimensions can be up to 7 x 18 cm. It is appropriate for use as an oseocutaneous, 

musculofascial (cervicofacial and platysmal), or cutaneous flap. They concluded that this flap 

can cover the whole homolateral face, except a portion of the forehead, and has a large arc of 

rotation and an excellent skin colour match. 

A multi-institutional retrospective study was carried out in 2011 by Joseph A.payadarfer, 

Pasdaran M. D. et al.
33

 to compare the intraoperative, postoperative, and functional outcomes 

of SIPF vs. Radial free forearm flap repair for the tongue and floor of the mouth. He looked 

at 60 patients, 27 of whom underwent SIPF repair, and 33 underwent RFFF flap. The two 

groups' sex, age, and TNM stage were comparable. The mean flap size for SIPF (36 cm2) 

was smaller than for RFFF (50 cm2). Compared to patients who underwent RFFF, patients 

undergoing SIPF stay in the hospital for a shorter time. However, the two groups' functional 

results were comparable. Because patients were not randomized and there were more T3 and 

T4 patients in the RFFF group, this study's primary weakness was selection bias. 

A study on 41 patients was conducted by Fabrizio Schoenauer, Annulene Di Martino, et al. 

(2016), who concluded that the submental artery flap is a viable choice for reconstructing 

composite oral cavity abnormalities. It is an excellent substitute for free flaps, especially in 

elderly or high-ASA-risk patients. The shorter recovery time and easily hidden donor-site 

incision make it an intelligent choice. 

D Forner T Philips
34

 et al. (2016) conducted a retrospective study from 2013 to 2015 and 

analyzed all the patients who were operated on with SIPF and RFFF. In their study, a total of 

12 patients were included in the SIPF arm out of which 3 were converted intraoperatively 

into different flaps. A total of 12 patients were identified in the RFFF group. They compared 

the patient outcome, ICU stays, and hospital cost burden in both arms and concluded that in 

glossectomy RFFF repair, the average length of hospital stay was 4.7 days; however, In the 

SIF group, just one patient had to spend one night in the ICU. The SIPF arm's mean operating 

time was less than the RFFF group's (347 vs. 552 min., p 0.05). Both groups did not have a 

statistically significant difference in mean hospital stays (12.4 vs. 15.4 days, p > 0.05). 

However, they concluded that in RFFF, the expanse was more than in SIPF. In RFFF 

operations, the total mean intraoperative expenses were $4780.59, compared to $2307.94 for 

SIF operations. In the SIF group, the total mean cost of the postoperative stay was $18158.40; 
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in the RFFF group, it was $43617.60. The SIF group's overall cost savings came to 

$27931.85 per patient. They concluded that SIPF could be a better alternative to RFFF with a 

low hospital stay, less operative time, and comparable functional and cosmetic outcomes. 

 Nawaf Aslam, Steven J, et al. (2017)
35

 conducted a retrospective cohort study of all patients 

with oral cavity and oropharyngeal defects reconstructed with the Submental flap and a 

cohort of patients with similar volume defects reconstructed with the Free Forearm Flap and 

compared them for oncologic safety and viability of equivalent reconstructive outcomes In 

the Submental group's  median age was 61.8 years compared to the FFF group's 57.9 years. 

Flap volumes were compared favourably (SIPF, 38.79 cm3; RFFF, 39.77 cm3). Shorter 

anaesthetic periods (815 vs. 1,209 minutes; P .001), shorter operating times (653 vs. 1,031 

minutes;  p value .001), and reduced blood loss (223 vs. 398 mL; P =.04) were among the 

significant comparing outcomes with SIPF versus RFFF reconstruction. They found that 

Recipient site complication rates were lower in the RFFF group (0.17 vs. 0.42 per patient) but 

not statistically relevant. There were no differences in speech and swallowing function on a 

median follow-up of 15.5 months. 

In a study by Akshaya Patel, Jason E. et al. (2018),
36

 73 patients with head and neck cancer of 

which 19 underwent SIPF, and 54 underwent free flap reconstruction were included. 

Variables across two cohorts were compared using comparative statistics, including operating 

time, flap size, duration of stay, regional recurrence, disease-free survival, and overall 

survival. SIF is adaptable and seems an excellent option for reconstruction with shorter 

operating times, fewer complications, and similar results. Additionally, retrospective in 

nature, this study exhibits non-randomization and selection bias. 

 Urjeet A. Patel, MD (2019), conducted retrospective research on patients at two academic 

tertiary care facilities
37

.Between 2004 and 2016, consecutive patients who underwent cancer 

excision and repair with SIPF or RFFF were included. They retrieved data on cancer staging, 

surgical technique, hospital stay, complications, functional outcomes, and oncologic 

outcomes. They concluded that the SIPF dramatically cuts down on both operating time and 

hospital stay. Functional and oncologic outcomes are comparable, and the SIPF is a good 

alternative. For head and neck reconstruction, the SIPF is a wise first option. 

In compliance with PRISMA recommendations, a systematic review was carried out by 

Fanny Gabrysz, Paul Tabet et al. Included were prospective and retrospective articles that 

specifically contrasted the use of pedicled versus free flaps for head and neck 

reconstruction.
38

 Following the screening procedure, 30 articles were included for quality 

analysis. They concluded all the investigations that submental flap had equivalent outcomes 
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to free flap for some particular indications, attaining similar results at less expense. Given a 

similar functional outcome and superior performance in terms of Operative time, 

hospitalization/ICU length, and repair of head and neck tissue abnormalities, SIPF can be 

viewed as an acceptable alternative to a free flap. Additionally, it has been stated that SIPF 

offers better colour matching for cervicofacial skin flaws. This research has certain 

limitations because many of the 30 papers did not indicate the precise flap used or provide a 

consistent definition of postoperative problems. 

In a meta-analysis of several PubMed and Google Scholar papers, Shirley Hu, Caleb Fan, and 

colleagues (2020) compared the submental flap to the RFFF flap.
39

.  Three hundred fifty-

three studies were found in the initial search, but only five were considered final for 

metanalyses. For the SIPF and free tissue transfer cohorts, the sample sizes for all 

investigations ranged from 9 to 45, respectively. They concluded that, compared to Free 

tissue transfer, SIPF is associated with shorter hospital stays, less postoperative pain, fewer 

perioperative complications, and maybe equivalent rates of disease recurrence. The 

limitations of this meta-analysis were that it included primarily retrospective studies, lacked 

robust study designs, was susceptible to selection bias, had poor quality data for the length of 

the operation, and varied widely in the timing of adjuvant RT, all of which led to poor data 

quality. The individual flaws between the two groups were not relatively equal in recipient 

site morbidity, and considering the higher flap area harvested, it is likely that more significant 

defects were rebuilt in the Free Tissue Transfer cohort. 

Karinno Massaki et al. 2021 conducted a retrospective study From January 2019 to examine 

10 cases of reconstruction using the SIPF following oral squamous cell carcinoma resection. 

The patients underwent marginal mandibulectomy(3), segmental mandibulectomy(1), partial 

glossectomy(2), hemiglossectomy(1), buccal mucosa resection(2), and combined partial 

glossectomy and segmental mandibulectomy(1)In their study they calculated mean flap size 

6.1x 3.6 cm with the meantime to flap elevation 32.4(23–50)minutes. There were no 

complications seen in any patients.  

Ramirez-Cuellar AT, Sanchez-Jimenez
40

 et al. (2022) published their experience on 21 

patients with a mean age of 66. Operated for oral cavity, nose, oropharynx, and soft palate 

defects and reconstructed with submental flap. The mean hospital stay was eight days in these 

patients, and outcomes were excellent, with partial necrosis seen in some patients, which was 

managed conservatively.  

Most of the studies conducted in this field are retrospective and lack randomization. To the 

best of our knowledge, our study is the first randomized study comparing the outcome of 
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patients reconstructed with submental flap vs. Radial free forearm flap. Since there is limited 

availability of microvascular surgeons, a submental flap can be used as a cost-effective 

alternative to a Radial forearm free flap. 
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4. Materials and Methods 

4.1. Study setting 

All the oral cancer patients satisfying  inclusion criteria during the study period were 

recruited from the Department of Surgical Oncology AIIMS, Jodhpur. 

 

4.2. Duration of study 

The study was carried out from 1st January 2020 to 31st December 2022.  

 

4.3. Study procedure 

All the patients of oral cavity cancer satisfying inclusion criteria were selected and underwent 

reconstruction. Randomization of patients was done at the time of admission into following 

groups  

Group A submental island pedicled flap is used for reconstruction 

Group B Radial forearm free flap used for reconstruction.  

The groups were studied for an operative time, perioperative complication, length of hospital 

stay. These patients were followed after three months of surgery to compare outcomes in two 

groups through a  prespecified proforma. Main parameters compared are flap size, operative 

time and length of hospital stay and functional and cosmetic outcomes in the postoperative 

period  

 

4.4. Inclusion criteria  

 Oral squamous cell carcinoma 

1. T1-T3 tongue, buccal mucosa including commissure of mouth, lower or upper alveolo-

buccal complex, and lip.  

2. N0 -N1 disease  

3.  Patient willing to participate in the study  

 

4.5. Exclusion criteria   

1. Clinically positive lymph nodes/ nodes at level 1A.  

2. Primary disease infiltrating the mylohyoid muscle (e.g., primary at the floor of mouth).  

3. Patients with previous neck dissection or neck irradiation.  
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4. Anticipated surgical defects that are too large for repair with the SIPF (more than 40 

cm
2
).  

 

4.6 Data collection  

Results of each patient are recorded in a specified proforma. Data collection proforma is 

attached 

 

4.7. Sample size 

30 cases in each group and a total of 60 patients according to probable number of patients 

visiting Surgical Oncology OPD. 

n = (zα + zβ)
2 
[p1(1-p1) + p2(1-p2)]/(p1-p2)

2 

85% CI = zα/2= 1.44 

80% Power = zβ= 0.84 

n= (1.44 + 0.84)
2 
[0.76*0.24 +00.490.48)]/(0.0729)

2  
    

n= 29.73 

 

4.8. Study design 

It is a prospective, single-centre, parallel-arm randomized controlled trial, all patients with 

oral cancer meeting inclusion criteria, within the study period have participated in the study.  

The collected data was  analyzed and compared with the data from the current literature. 



17 | P a g e  
 

 

Fig 8 

4.9. Randomization details 

Block randomization was  done using a computer program with randomly selected block 

sizes of 4 and 6. Allocation concealment was insured by a serially numbered opaque sealed 

envelope (SNOSE) 

 

4.10. Statistical analysis 

All data was acquired in a specified format as in proforma and was entered in SPSS 

ver.25/MS-Excel software for analysis. Proportions were compared using Chi-square or 

Fisher’s exact test whichever is applicable. For normally distributed data, independent t-test 

was used. For others, the Mann-Whitney U test was used.  P-value ≤0.05 was considered as 

significant in all statistical evaluations. 

 

Group B  
Radial Forearm Free Flap 

Group A 
Submental Island Pedicled Flap  

Comparisons of two arms  

file:///C:/Users/Asus/Downloads/rename as Submental Island Pedicled Flap
file:///C:/Users/Asus/Downloads/rename as Submental Island Pedicled Flap
file:///C:/Users/Asus/Downloads/rename as Submental Island Pedicled Flap
file:///C:/Users/Asus/Downloads/rename as Submental Island Pedicled Flap
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4.11. List risks and benefits of the study: 

Risk: 

Minimal risk 

Benefits: 

The results of the study may or may not benefit the participants directly; however, the study 

can act as a game-changer for reconstruction in oral cavity cancer. This study can serve as a 

landmark study for reconstruction in head and neck cancers as there is limited availability of 

microvascular surgeons in India. Submental flaps can act as a cost-effective alternative to 

RFFF. 

 

4.12. Ethical considerations 

All the patients enrolled in the study received the standard care management, and the 

participation in the study did not lead to change in their usual diagnostic workup, follow up 

or management. All personal data collected during the study will be kept strictly confidential. 
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5. RESULTS 

 

5.1 Demographics 

In our study, a total of 60 patients were included with an average age of 47.93 years (25-71), 

out of which 40 patients were male, and 20 were females(Fig 8). Patients were randomly 

assigned between two arms, out of which the SIPF arm had a mean age of 48.53± 11.16 yrs. 

(Table 1) with 21 Males and 9 Females, the RFFF arm has an average age of 47.30± 10.58 

years with 19 males and 11 Female patients. 

 

Table 1 

 

 

 

Fig 9 

 

 

67% 

33% 

SEX  

Male

Females

DEMOGRAPHIC SIPF RFFF  

Age 48.53 11.166 yrs. 47.30 10.58yrs 

Sex 

  Male 

  Female  

 

  

21 

9 

 

19 

11 
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Table 2 

 

While studying age distribution, we concluded which SIPF arm has a mean age of 48.53± 

11.16 yrs. (Table 1) while the RFFF arm has an average age of 47.30± 10.58 years age wise 

distribution of patients in both arm shows showing the same number of patients in both arms 

(Fig 9) in the age group 20-29 and 70-79 yrs. and concluded that there is no statistical 

difference in age distribution between 2 arms (p value=0.657).   

 

 

 

Fig 10 

 

0
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8

10
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14

20-29 30-39 40-49 50-59 60-69 70-79

AGE WISE DISTRIBUTION 

SIPF RFFF

Age SIPF RFFF TOTAL 

20-29 1 1 2 

30-39 4 6 10 

40-49 11 12 23 

50-59 7 7 14 

60-69 6 3 9 

70-79 1 1 2 
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Out of 60 patients analyzed, 38 were associated with a history of chewing tobacco, 25 

patients with a history of tobacco and alcohol, and 22 patients were not associated with any 

history of addiction or family history.  

  

Table 3 

 

In our study, most patients were of early oral cancer that was diagnosed incidentally on 

hospital follow-up or during a dental check-up. 34 patients involved buccal mucosa,19 

tongues, six lip, and one patient of Floor of mouth(Table 4) 

 

Table 4 

 

 

Addiction history  SIPF  RFFF 

Tobacco  17 21 

Smoking +alcohol  11 14 

No addiction history 13 9 

DEMOGRAPHIC  SIPF RFFF  

Primary site 

      Buccal mucosa  

      Tongue 

      Floor of mouth 

      Lip  

 

15 

12 

1 

2 

 

19 

7 

0 

4 
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Fig 11 

 

5.2 Stage distribution  

In our study, most patients were of early oral cancer that was diagnosed incidentally on 

hospital follow-up or during a dental check-up. Thirty-four patients involving buccal 

mucosa,19 tongues, six lip, and one patient of Floor of mouth. In our study, the most 

common stage countered is stage II, including 42 patients rest, 14 in stage 3, and both stage 1 

and IVA comprised 2 patients each. 

 

In the SIPF arm, patients most commonly involved buccal mucosa (15), (12) tongue, (1) floor 

of mouth and (2) lip with 1patient in stage 1 stage III 8(26.6%), Stage IVA (3.33) In  

RFFF arm 20 male and 10 female with age of 46.60± 9.814years comprising of stage 1 

(3.33%,) stage II 73.33% , Stage III 6(20%), stage IVA 1(3.33%) involving buccal 

mucosa(21) ,(6) tongue and (3) lip  
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Table 5 

 

 

5.3 Perioperative outcomes   

Both arms were evaluated for perioperative outcomes that included operative time, hospital 

stay, ICU stays, re-exploration rate, flap survival rate, revision surgery for flap loss, flap 

dehiscence, and Oro-cutaneous fistula rate. 

Operative time was counted from the start of the incision to skin closure , including primary 

resection, neck dissection, flap harvest, inset, and closure. On evaluation, Mean operative 

time was 218.4 min ±28.67min (186-290) for the SIPF arm and 491.77± 56.51 (440-640) for 

the RFFF arm indicating RFFF was more complex and time taking with the statistically 

significant difference in operative time (p-value <0.01).  

 

Table 6 

 

The mean hospital stay was calculated as 4.83 days ± 1.26 (3-8) days for SIPF, 7.17± 1.55 (5-

11) days for RFFF (pvalue<0.001), including Icu stay of 0.2± 0.5 (0-2)days for SIPF and1.1± 

0.54(1-3)days for RFFF (pvalue<0.001) showing that there is a statistically significant 

difference in hospital stay in both arms and SIPF arm is associated with shorter hospital stay 

and minimal ICU stay. 

Stage (TNM) 

 

SIPF RFFF 

           Stage I 

           Stage II 

           Stage III 

           Stage IVA 

 1    (3.33%) 

21  (70%) 

6   (20%) 

2   (6.66%) 

0 

21(70%) 

8(26.6%) 

1(3.33%) 

Perioperative outcomes   

 

SIPF  RFFF 

Operative time  

(Mean SD) 

220.4 min 28.57 440.77 25.90 min 

Length of hospital stay 4.83 days  1.26 7.17 1.55 days  

ICU Stay 0.20 0.551 1.10 0.548 days  
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Fig 12 

 

 

Fig 13 

 

So we concluded that the SIPF arm is associated with shorter operative time and hospital 

stay.(pvalue<0.01) 

 

 

 

0

1

2

3

4

5

6

7

8

HOSPITAL STAY ICU STAY

PERIOPERATIVE OUTCOMES  

SIPF RFFF

0

100

200

300

400

500

600

OPERATIVE TIME

OPERATIVE TIME 

SIPF RFFF



25 | P a g e  
 

5.4 Flap monitoring  

flap monitoring was more crucial in the RFFF arm, requiring hourly monitoring by a plastic 

surgeon resident; however, monitoring was done two times a day on morning and evening 

round in the SIPF arm. Re-exploration rates were higher in the RFFF arm, with 

6(16.6%)patients reexplored in RFFF and 4 (13.3%)patients reexplored for flap congestion in 

the immediate postoperative period. However, no re-exploration was done in patients of the 

SIPF arm, with two requiring suture removal for flap congestion.  

Flap uptake was good in both arms, with complete flap uptake seen in 26 patients without any 

major complication; however, two patients underwent partial epidermal loss with 

vascularised muscle leading to flap uptake on conservative management. However, two 

patients required a salvage flap. In the RFFF arm, 24 patients were discharged with complete 

flap uptake and no major complication .however, six patients required re-exploration, out of 

which three patients were with complete flap loss requiring salvage flap and four patients 

underwent redo anastomosis because of venous thrombosis. Though Oro cutaneous fistula 

and reexploration rate were higher in RFFF, data was statistically insignificant.  

 

Table 7 

 

When comparing donor site morbidity, there was no donor site morbidity in the SIPF arm; 

however, in the RFFF arm, there was partial uptake of SSG in 2 patients (Table 8). There was 

a poor scar at the donor site in all patients in the RFFF group. However, no gross weakness or 

thenar hypotrophy is seen in patients. 

 

 SIPF RFFF 

Flap loss 4(13.3%) 3(10%) 

Complete 2 (6.6%) 3(10%) 

Partial  2(6.6%) 0 

Re exploration rate  0 6(20%) 

Venous thrombosis  0 4 

Revision surgery  1(3.3%) 2(10%) 

Flap dehiscence  2(6.6%) 3(15%) 

Oro cutaneous fistula  0 2(10%) 

MM Palsy 2 1 
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Table 8 

 

 

             

    Fig 14         Fig 15 

 

Figure 14 Shows no donor site morbidity with SIPF Flap; however, there was a scar on the 

RFFF arm in the visible area, as shown in Fig 15 

 

5.5 Pathological outcomes  

On histopathological evaluation in the SIPF arm average, DOI was 7.50mm (0.9-29), total 

LN yield was 36.50(15-75), 1.41(0-4) in level IA, and 3.76in level 1b; however, in RFFF 

average DOI was 7.78mm with a total yield of 47, 2.47 in level 1a and 3.40 in level 1b. on 

statistically analysing the data, there was no significant difference between lymph node yield 

between SIPF and RFFF arms.  

 

Donor site morbidity 

 

SIPF RFFF 

Thenar hypotrophy  

 

0 

 

0 

SSG partial uptake  0 2 

Tendon exposure  0 0 

Cellulitis  0 

 

0 

 

Poor Scar  0 30 
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Table 9 

 

5.6 Functional outcomes  

All the patients were followed up after three months to assess the functional outcomes and 

Quality of life of patients with oral cancer. Patients were assessed for cosmetic outcomes 

based on satisfaction from 0-10. In functional outcomes, patients were assessed for oral 

competency, salivation, swallowing, and ability to take food (RT feed, liquid, semisolid, solid 

) numbered from 0-10. we also used the QLQ-H&N35 module, including Seven multiple-

item scales which measure symptoms of pain, swallowing capacity, senses (taste and smell), 

speech, social eating, social contact, and sexuality. Six single-item ratings assess symptoms 

of mouth opening, dry mouth (xerostomia), sticky saliva, coughing, and general malaise. A 

high score on the symptom scales indicates an elevated level of symptomatology. 

Cosmetic satisfaction(Table 10) was more in the SIPF arm as most of the tumours were 

removed by the intraoral approach, and there was no donor site morbidity; a however 

significant number of patients complained of intraoral hairs in the SIPF arm. 

 

Table 10 

 

The speech was numbered from 0-10 based on the patient's ability to speak and express. On 

three months follow up, functional outcomes were almost similar in both arms with an 

average score of speech (6.9 SIPF,5.93 in RFFF) p-value 0.330, Swallowing (7.00SIPF, 

6.67RFFF), p-value 1.19 However SIPF arm have more seroma formation and intraoral hairs 

DOI 7.50mm 5.77(0.9-29) 

 

7.783 (4-14) 

 LN yield 

IA total 1.41(0-4) 1.228 2.47(0--7) 

Positive 1a  0 0.03 

1b total  3.76(1-12) 4.95 3.40(0-13) 

Positive 1b  0.235(0-1)0.437 0.37 

 SIPF RFFF 

Cosmetic satisfaction  6.80  .0997 5.931.437 

Intraoral hairs  8 0 
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(pvalue<0.01) with no donor site morbidity. SIPF and RFFF arms do not significantly differ 

in functional outcomes.  

 

Table 11 

 

Submental flap offers the advantage of decreased operative time, hospital stay, and ICU stays 

with comparable LN harvest rate and acceptable cosmetic and functional outcomes compared 

to RFFF. The submental flap can be an excellent alternative to RFFF with comparable 

outcomes and less morbidity in a low-resource setting. 

Functional outcomes  SIPF RFFF 

 

Speech  6.931.143 

 

5.931.437 

 

Swallowing  

Tongue movements  

7.00 1.145 

7.07 1.143 

6.471.252 

6.671.093 

 

 

Seroma formation  

 

3(10%) 2 

 

Donor site morbidity 0 30 

EORTC QoL Score  38.074.95 38.904.27 

Modified DASH Score  31.411.5 31.952.65 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 
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6. DISCUSSION 

Free flap reconstruction of the head and neck, which emerged in the 1980s and 1990s, 

marked a significant advancement over earlier pedicled methods like the pectoralis major flap 

and the deltopectoral flap.
41

  

This was mainly because the surgeon could use free tissues that were more suitable for a 

specific defect and were able to place it in a more appropriate way than a pedicled flap. 

However, the introduction and widespread use of the submental flap in 1993 showed that this 

new pedicled alternative might provide more desirable tissue than was previously possible 

with other pedicled flaps. Additionally, it has enough mobility to easily access a range of 

typical defects. Since then, several defects in the head and neck, including those of the face, 

neck, tongue, buccal space, oropharynx, and hypopharynx, have been restored using the 

SIPF
42,43

 Although numerous authors have written about their experiences with the submental 

flap, there aren't many studies that contrast the SIPF with the RFFF, which is the most widely 

used option. 

In our study, we randomized the patients preoperatively in two arms. The SIPF arm is 

compared to the RFFF arm over multiple dimensions to better assess the advantage and 

shortcomings of both flaps. In the literature, there lacks a randomized study to compare both 

flaps. Some studies have been published that compared SIPF and RFFF flaps through 

retrospective data and hospital records but lack randomization. While comparing the flaps in 

terms of intraoperative and perioperative outcomes, SIPF has several advantages over RFFF. 

The shortest operative time observed with the SIPF is the first of these. There are usually 

three areas for which operative time is saved which include flap harvest time, which is 

usually less than one hour in experienced hands in RFFF but may take more time; however, 

in the case of SIPF flap, it is done almost as a step of neck dissection, and raising flap took 

less than 30 mins. In the case of RFFF, we have to spend time on vascular selection and the 

major part of the time in microvascular anastomosis. Previous studies also demonstrated 

similar outcomes with shorter surgery duration with SIPF reconstruction compared to RFFF. 

Shorter operative timeframes should reduce some patient issues and the cost of care, 

according to previous studies of patient complications and cost of care. However, these were 

not specifically examined in the current investigation. 

While comparing the outcomes, we studied previous data available and found that all 

previous studies concluded that SIPF flap is associated with lesser operative time and patient 

time compared to RFFF. In 2011, Payadafer et al.
44

 studied data using 27 SIPF and 33 RFFF 
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reconstructions and found that SIPF is associated with lesser time. Other studies by Fabrizio 

Schoener, D Forner
34

, Nawaf Aslam
35

, Akshya Patel
36

, and Urjeet Patel 
45

have similar results, 

as shown in Table.  

Joseph A.payadarfer and Pasdaran M. D. et al. compare the intraoperative, postoperative, and 

functional outcomes of SIPF vs. Radial free forearm flap repair for the tongue and floor of 

the mouth. He looked at 60 patients, 27 of whom underwent SIPF repair, and 33 underwent 

RFFF flap. The two groups' sex, age, and TNM stage were comparable. The mean flap size 

for SIPF (36 cm2) was smaller than for RFFF (50 cm2). Compared to patients who 

underwent RFFF, patients undergoing SIPF stay in the hospital for a shorter time . However, 

the two groups' functional results were comparable. Because patients were not randomized 

and more T3 and T4 patients were in the RFFF group, this study's primary weakness was 

selection bias. 

Fabrizio Schoenauer, Annulene Di Martino, et al. (2016) concluded that the submental artery 

flap is a viable choice for reconstructing composite oral cavity abnormalities. It is a great 

substitute for free flaps, especially in elderly or high-ASA-risk patients. The shorter recovery 

time and easily hidden donor-site incision make it a smart choice. 

D Forner T Philips
34

 et al. (2016) conducted a retrospective study from 2013 to 2015 and 

analyzed all the patients who were operated on with SIPF and RFFF. They compared the 

patient outcome, ICU stay, and hospital cost burden in both arms and concluded that in 

glossectomy RFFF repair, the average length of ICU stay was 4.7 days; however, In the SIF 

group, just one patient had to spend one night in the ICU. In the SIPF arm mean operating 

time was less than the RFFF group's (347 vs. 552 min., p 0.05). Both groups did not have a 

statistically significant difference in mean hospital stays (12.4 vs. 15.4 days, p > 0.05). 

However, they concluded that in RFFF expanse was more than in SIPF. They concluded that 

SIPF could act as a better alternative to RFFF with a low hospital stay, less operative time, 

and comparable functional and cosmetic outcomes. 

 Nawaf Aslam, Steven J, et al. (2017)
35

 compared SIPF and RFFF for oncologic safety and 

viability of equivalent reconstructive outcomes. The Submental flap group's median age was 

61.8 years compared to the RFFF group's 57.9 years. Flap volumes were compared 

favourably (SIPF, 38.79 cm3; RFFF, 39.77 cm3). Shorter anaesthetic periods (815 vs. 1,209 

minutes; P .001), shorter operating times (653 vs. 1,031 minutes; P .001), and reduced blood 

loss (223 vs. 398 mL; P =.04) were among the significant comparing outcomes with SIPF 

versus RFFF reconstruction. They found that Recipient site complication rates were lower in 
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the RFFF group (0.17 vs. 0.42 per patient) but not statistically relevant. There were no 

differences in speech and swallowing function on a median follow-up of 15.5 months. 

In a study by Akshaya Patel
36

, Jason E. et al. (2018), 73 patients with head and neck cancer—

of which 19 underwent SIPF, and 54 underwent free flap reconstruction—were included. 

Variables across two cohorts, including operating time, flap size, duration of stay, regional 

recurrence, disease-free survival, and overall survival, were compared using comparative 

statistics. SIPF is adaptable and seems a great option for reconstruction with shorter operating 

times, fewer complications, and similar results. Additionally, retrospective in nature, this 

study exhibits non-randomization and selection bias. 

 Urjeet A. Patel, MD (2019), conducted retrospective research on patients at two academic 

tertiary care facilities 
37

Between 2004 and 2016, consecutive patients who underwent cancer 

excision and repair with SIPF or RFFF were included. They retrieved data on cancer staging, 

surgical technique, hospital stay, complications, functional outcomes, and oncologic 

outcomes. They concluded that the SIPF greatly cuts down on both operating time and 

hospital stay. Functional and oncologic outcomes are comparable, and the SIPF is a good 

alternative. For head and neck reconstruction, the SIPF is a wise first option. 

Fanny Garysz, Paul Tabet, et al. conducted a systemic review. They included prospective and 

retrospective articles that specifically contrasted the use of pedicled versus free flaps for head 

and neck reconstruction
38

Following the screening procedure, 30 articles were included for 

quality analysis. They concluded all the investigations that submental flap had equivalent 

outcomes to free flap for some particular indications, attaining similar results at less expense. 

Given a similar functional outcome and superior performance in terms of OR time, 

hospitalization/ICU length, and repair of head and neck tissue abnormalities, SIPF can be 

viewed as an acceptable alternative to a free flap. Additionally, it has been stated that SIPF 

offers better colour matching for cervicofacial skin flaws.  

In a meta-analysis of several PubMed and Google Scholar papers, Shirley Hu, Caleb Fan, and 

colleagues (2020) compared the submental flap to the RFFF flap. 
39

Three hundred fifty-three 

studies were found in the initial search, but only five were considered final for metanalyses. 

For the SIPF and free tissue transfer cohorts, the sample sizes for all investigations ranged 

from 9 to 45, respectively. They concluded that, compared to Free tissue transfer, Submental 

flap is associated with shorter hospital stays, less postoperative pain, fewer perioperative 

complications, and maybe equivalent rates of disease recurrence.  

So, in our study, we concluded that operative time was 218.4 min ±28.67min (186-290) for 

the SIPF arm and 491.77± 56.51 (440-640) for the RFFF arm indicating RFFF was more 
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complex and time taking with the statistically significant difference in operative time (p-value 

<0.01).  

The mean hospital stay was calculated as 4.83 days ± 1.26 (3-8) days for SIPF, 7.17± 1.55 (5-

11) days for RFFF (pvalue<0.001), including Icu stay of 0.2± 0.5 (0-2)days for SIPF and1.1± 

0.54(1-3)days for RFFF (pvalue<0.001) showing that there is a statistically significant 

difference in hospital stay in both arms and SIPF arm is associated with shorter hospital stay 

and minimal ICU stay. 

Table 12 

 

 

Franz Joseph Kramer et al. 2015 conducted a prospective study and compared 45 patients of 

SIPF with RFFF and concluded that a flap success rate of 93.3% with SIPF with acceptable 

functional results without donor site morbidity and concluded that SIPF was associated with 

decreased operative time, hospital stay and no enhanced risk of recurrence. The SIPF is 

related to lower morbidities, shorter operation times, and reduced hospitalization compared to 

free flap reconstructions providing similar functional results as free flap reconstructions. 

 

Study  Year  Number  

SIPF     

RFFF 

Operative time  

SIPF                 RFFF 

      Hospital stays  

SIPF                     RFFF 

Payadarfar et al
33

 2011 27 33 524min 780 mi 10.6 14 

Franz Joseph Kramer 

et al 

2015 45 45 shorter  Shorter  

Fabrizio Schoenauer et 

al 

2016   Less time   Shorter   

D Forner 
34,35

 2016 9 12 347 552 12.4 15.4  

Nawaf aslam et al 
35

 2017   653 1031 Shorter 

stay  

 

Akshaya Patel et al
36

.  2018 19 54 412 544 Shorter 

stay 

 

Urjeet A. Patel 
37

 2019 57 89 365 540 8days 10days 

Fiu-liu et al 
46

 2013 27 33 354 512 Shorter 

stay 
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6.1 Flap monitoring  

 In the SIPF arm, flap monitoring was done twice a day, while in the RFFF arm, there was 

two hourly monitoring done by plastic surgery residents. It's also possible that simply 

because the flap is pedicled, there is a perception that it is less fragile and that oral feeding 

and any potential neck fistulas pose less of a hazard to the flap, enabling oral diet earlier than 

is done for the RFFF. The length of hospital stay was significantly greater for the entire RFFF 

group. This may be partially attributable to a protracted hospitalization in the intensive care 

unit (ICU) as part of a free flap monitoring strategy, which is in line with well-documented 

practice.
47

 Although we excluded cost analysis from the current study, a shorter hospital stay 

would probably result in lower overall healthcare costs. As a result, one would anticipate that 

the cost analysis of the research's patients would validate the SIPF's ability to reduce costs, 

perhaps for the same reasons as mentioned in Forner et al. earlier study.
34

 

 

6.2 Rexploration rate 

When discussing potential strategies for flap reconstruction, the fundamental topic of flap 

survival must come first. The RFFF has a long history of accomplishment and a solid 

dependability reputation. 
48,49

 Many studies show success rates above 95%, and more recent, 

big trials show 98% to 99%. In our study, the flap success rate was 90% for the RFFF group, 

comparable to previous studies. 

In previous studies, as shown in the Table, the flap success rate of the submental flap ranges 

from 66.7% to 98% based on different institutional experiences. In our study flap failure rate 

was 2/30(6.66%) for complete necrosis and 2 /30 (6.66%) for partial necrosis. That was 

comparable to previous studies, which demonstrated that the SIPF functions just as well as 

RFFF. The SIPF's validity has been questioned by others, who point to greater rates of partial 

or whole flap necrosis. Studies that support the SIPF reliability have shown flap full survival 

rates that are competitive with RFFF.
50

 The fact that flap dependability and success are 

comparable to and consistent with success rates established in earlier research looking at each 

approach alone is uniquely demonstrated by this study, which is the largest to date directly 

comparing these two techniques. 

On statistical evaluation, there was no significant difference between the flap failure rate 

between the two arms; however, the RFFF arm required more monitoring and a higher 

reexploration rate of 6/30(20%), out of which four are due to venous thrombosis and two 

related to hematoma. 
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Table 13 

SIPF year Flap success rate 

C.B. Pan et al
51

 2020 96.8% 

Bin Jou et al 
52

 2022 98% 

Fiu-liu et al 
46

 2013 92.5 % 

Lee et al 
53

 2013 66.7% 

Patel et al
54

 2007 80% 

Wu et al 38
55

 2002 89.5% 

Wu y et al 56
 1998 85% 

 

6.3 Donor site morbidity 

If we focus on patient outcomes, we should always consider donor site morbidity while 

selecting a reconstructive strategy. Although the donor site problems associated with the 

RFFF were generally modest in frequency and severity, they are not wholly absent. 
50,57

 

When harvesting this flap, injury to the superficial branch of the radial nerve is an uncommon 

but substantial cause of morbidity. However, partial skin graft loss with ensuing tendon 

exposure in these individuals was more frequently reported. A subacute wound is created as a 

result, which eventually heals, albeit it may take a few weeks to do so and cause some wrist 

impairment. In our study, the observed frequency is comparable with findings from other free 

flap studies.
57

 The SIPF almost eliminated donor site morbidity, supporting another published 

research's findings.  The SIPF is typically integrated into the neck incision and does not 

constitute a wholly independent donor site, as is implicit with the RFFF, in circumstances 

where a concurrent neck dissection was undertaken. The risk of level IB neck dissection for 

the marginal mandibular branch of the facial nerve is comparable.  

 

6.4 Functional Outcomes  

Despite this qualification, the current investigation did not show any distinction between the 

two groups in terms of speech and swallowing function
58

. It is not surprising that functional 

outcomes should be similar given the similarity of tissue acquired with the two distinct flaps. 

The SIPF has been shown to perform better than the pectoralis major pedicled flap when inset 

into the oral cavity and oropharynx, despite the pectoralis major pedicled flap's poor 

functional outcomes in these regions.  
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Q.you et al. (2020) studied functional outcomes between primary closure, SIPF, and RFFF 

groups using UW-QoL V4 and EORTC QLQ-C30 V3 questionnaires. They concluded that 

the RFFF and SIPF groups are better than the Primary closure group. However, no 

statistically significant difference was observed when we compared SIPF with RFFF.  

Earlier, Paydarfar et al
33

. compared postoperative swallowing and speaking in both SIPF as 

well as RFFF and concluded that there was no significant difference between 2 arms in 

speaking and swallowing function. 

Urjeet et al.(2020 )
45

 compared the functional outcomes of the submental island pedicled flap 

(SIPF) to the radial forearm free flap (RFFF).and concluded that there was no significant 

difference between functional outcomes in the two groups. In our study, we compared 

functional outcomes and found no statistical difference in 2 arms in speech, tongue 

movement, and swallowing that are equivalent, which is consistent with earlier studies that 

only looked at oral cavity reconstruction.
59

 

 

6.5 Pathological outcomes 

In oncology, our primary aim is to provide oncological clearance to patients. Since, at the 

submental group level, 1a is not adequately dissected. Theoretically, there remains some risk 

regarding the transfer of cancerous cells when level IA nodes are moved. Despite the 

possibility that this risk is minimal, it is surely not zero because level IA may contain latent 

disease for clinically undetected cutaneous and oral cavity carcinoma. Earlier, Paydarfar et al. 

compared oncological outcomes in both SIPF as well as RFFF and concluded that there was 

no significant difference in recurrence rate between the two arms.  

The oncological safety of using the SF for oral cavity cancer reconstruction has been a 

controversial issue mainly because the flap is being harvested from a region that is a potential 

site for lymph node metastasis, and inadequate clearance may result in the transplantation of 

malignant cells. It is therefore mandatory that only those cases are selected for SF 

reconstruction where it is possible to clear level 1 lymph nodes satisfactorily. 

Urjeet A et al. 2020
60

 also compared oncological outcomes in both SIPF as well as RFFF and 

concluded that there was no significant difference in recurrence rate between the two arms 

Hedenori Suzuki et al.
61

 2022 studied the lymph node ratio and survival of patients with 

submental flaps. In their study, they found the mean LN yield to be 29 ± 13.8 with positive 

LN 1 ± 2.55 and concluded that high-level LN ratio in HNSCC was a prognostic factor for 

survival outcomes after the operation with SIPF reconstruction. Since our study does not deal 

with prognostic factors due to the short follow-up duration, we still compared the LN yield 
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between both arms in 1A and 1B groups, there was no statistically significant difference 

between the two arms. 

The oncological safety of using the SF for oral cavity cancer reconstruction has been a 

controversial issue mainly because the flap is being harvested from a region which is a 

potential site for lymph node metastasis and inadequate clearance may result in the 

transplantation of malignant cells. It is therefore mandatory that only those cases are selected 

for SF reconstruction where it is possible to clear level 1 lymph nodes satisfactorily 
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Table 14 

 

Prasanth Penumade et al. 2021 conducted a retrospective study on 38 submental flap patients 

and concluded average LN yield in SIPF reconstruction is 18. Elzahaby, Islam, et al. 
67

 

conducted a retrospective study in Egypt on 36 patients who underwent submental flap 

reconstruction and SOHND and calculated the average LN yield in N0 patients 11-24 and N1 

patients to be 12 to 33 LN and concluded that nodal harvest was >12 in 88% of patients. 

Sittitrai et al
68,69

conducted a study on 35 patients of oral cavity reconstruction with 

Submental island pedicled flap and studied patients for a mean duration of 23 months and 

concluded that there was no significantly increased risk if LN were meticulously dissected.  

Amin et al.
70

prescribed complete lymph node dissection before flap harvesting and advised 

that this flap should be avoided in those patients with clinically advanced nodal disease in the 

neck (> N0). Chow et al.
71

suggested that dissection in the subplatysmal plane would reduce 

the chances of tumor spread and inadequate clearance. The SIPF should be carefully 

recommended in patients who have a suspicion of level I involvement, taking into account 

the evidence that is currently available and the many flaps that are accessible for oral 

reconstruction.  

STUDY SIPF  LN 

yield  

OUTCOMES 

Urjeet A et al33 2020  No difference in oncological outcomes 

Paydarfar and 

Patel
33

 

2011 - No difference in oncological outcomes 

Sittitrai et al 
62

 2017 - No difference in oncological outcomes 

Kramer et al 
63

 2015 - No difference in oncological outcomes 

Howard et al
64

 2014 - No difference in oncological outcomes 

Thomas et al 
65

 2016  - No difference in oncological outcomes 

Z.Z shen et al
66

 2021 - No difference in oncological outcomes 

Elzahaby, et al 67
 2021 11-24 No difference in oncological outcomes 

Penamudu 

Prashant et al  

2022 18 No difference in oncological outcomes 

Hedenori Suzuki et al  

61 

2022 29 No difference in oncological outcomes 
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The challenge of measuring this phenomenon further complicates the study of this problem. 

A local recurrence will eventually appear in the resection bed when a tumor is removed. The 

manifestation of malignancy transferred in a level IA node with the SIPF will likewise be 

similar and nearly identical to a genuine local recurrence. As a result, what patients who 

undergo SIPF reconstruction perceive as "local recurrence" is the total of real local 

recurrences and regional recurrence transferred with level IA. Any perceived local recurrence 

for individuals undergoing RFFF for whom there is no additional risk of malignancy will be 

correctly diagnosed as local recurrence. A higher observed local recurrence risk may be 

expected due to the transfer of clinically significant malignancy with level IA nodes in the 

SIPF. Between the SIPF and RFFF groups in the current study, there was no significant 

difference in LN yield between the two groups; however, a recurrence study was not 

conducted due to the limited period of our study.
59

 
72

 

Submental flap offers the advantage of decreased operative time, hospital stay, and ICU stays 

with comparable LN harvest rate and acceptable cosmetic and functional outcomes compared 

to RFFF. The submental flap can be used as an excellent alternative to RFFF with 

comparable outcomes and less morbidity in a low-resource setting. 
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7. CONCLUSION 

 In our study a total of 60 patients were included in study with average age of 47.93yrs(25-

71) out of which 40 patients were male and 20 patients were females Patients were 

randomly assigned between two arms out of which SIPF arm have mean age of 48.53 

11.16 yrs. with 21 Males and 9 Females while RFFF arm  have average age 47.30 

10.58yrs with 19 males and 11 Female patients . 

 Out of 60 patients analysed 38 were associated with history of chewing tobacco , 25 

patients with history of tobacco and alcohol and 22 patients were not associated with any 

history of addiction or family history.  

 Majority of patients were of early oral cancer that were either diagnosed incidentally on 

hospital follow up or during dental check-up. 34 patients were involving buccal mucosa 

,19 tongue , 6 lip and 1 patient of Floor of mouth. The most common stage that was 

countered is stage II  including 42 patients rest 14 in stage 3 and both stage 1 and IVA 

comprises of 2 patients each . 

 In SIPF arm patients were  most commonly  involving  buccal mucosa (15)  , (12) tongue 

, (1) floor of mouth  and  (2) lip with 1patient  in stage 1  stage III 8(26.6%), Stage IVA 

(3.33)  In  RFFF arm  20 male and 10 female with age of 46.60 9.814years comprising 

of stage 1 (3.33%,) stage II 73.33% , Stage III 6(20%), stage IVA 1(3.33%) involving  

buccal mucosa(21) ,(6) tongue and (3) lip  

 Mean operative time was 218.4 min 28.67min (186-290) for SIPF arm and 491.77 

56.51 (440-640) for RFFF arm indicating RFFF was more complex and time taking with 

statistically significant  difference in operative time (p value <0.01).  

 The mean hospital stay was calculated as 4.83 days  1.26 (3-8) days for SIPF, 7.17 

1.55 (5-11) days for RFFF (P-value<0.001) including ICU stay of 0.2 0.5 (0-2)days for 

SIPF and1.1 0.54(1-3)days for RFFF (P-value<0.001) showing that there is statistically 

significant difference in hospital stay in both arms and SIPF arm is associated with 

shorter hospital stay and minimal ICU stay  

 Flap monitoring was more crucial in RFFF arm requiring hourly monitoring by plastic 

surgeon resident however monitoring was done 2 times in a day on morning and evening 

round in SIPF arm. 

 Re exploration rates were higher in RFFF arm with 6 (16.6%)patients were reexplored  in 

RFFF a  and 4 (13.3%)patients were reexplored for flap congestion in immediate 
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postoperative period however no re exploration was done in patient of SIPF arm with 2 

patients requiring suture removal for flap congestion  

 Flap uptake was good in both arms  with complete flap uptake seen in 26 patients without 

any major complication however 2 patients underwent partial epidermal loss with 

vascularized  muscle leading to flap uptake on conservative management however 2 

patients required salvage flap .In RFFF arm 24 patients were discharged with complete 

flap uptake and no major complication. However, 6 patients required re exploration out of 

which 3 patients were with complete flap loss  requiring salvage flap and 4 patients 

underwent redo anastomosis in view of venous thrombosis. Though Oro cutaneous fistula 

and re-exploration rate were higher in RFFF but data was statistically not significant.  

 When comparing donor site morbidity there was no donor site morbidity in SIPF arm 

however in RFFF arm there was partial uptake of SSG in 2patients. There was poor scar 

at donor site in all patients in RFFF group. However no gross weakness or thenar 

hypotrophy seen in patients 

 On histopathological evaluation in SIPF arm average DOI was 7.50mm (0.9-29),  LN 

yield was 1.41(0-4) in level IA and 3.76in level 1b  however in RFFF average DOI was 

7.78mm with, 2.47  in level 1a and 3.40 in level 1b. on statistically analysing the data 

there was no significant difference between lymph node yield between SIPF and RFFF 

arm .  

 On 3 months follow up cosmetic satisfaction was more in SIPF arm as most of tumours 

were removed by intraoral approach and there was no donor site morbidity however 

significant number of patients complained of intraoral hairs in SIPF arm. 

 Functional outcomes were almost similar in both arms with average score of  speech (6.9 

SIPF ,5.93 in RFFF) p value 0.330, Swallowing (7.00SIPF , 6.67RFFF),p value 1.19 

However SIPF arm have more seroma formation and intraoral hairs (p value<0.01) with 

no donor site morbidity. Both SIPF and RFFF arm do not have significant difference in 

functional outcomes. 

 Submental flap offers advantage of decreased operative time, hospital stay, ICU stay with 

comparable LN harvest rate and maintaining acceptable cosmetic and functional 

outcomes in comparison to RFFF. The submental flap can be used as excellent alternative 

to RFFF with comparable outcomes and less morbidity in low resource setting 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

REFERENCES 

 



41 | P a g e  
 

8. REFERENCES 

 

1. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: GLOBOCAN Estimates 

of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J 

Clin. 2021;71(3):209-249. doi:10.3322/CAAC.21660 

2. Sharma S, Satyanarayana L, Asthana S, Shivalingesh KK, Goutham BS, Ramachandra S. 

Oral cancer statistics in India on the basis of first report of 29 population-based cancer 

registries. J Oral Maxillofac Pathol. 2018;22(1):18-26. 

doi:10.4103/JOMFP.JOMFP_113_17 

3. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 

2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 

countries. CA Cancer J Clin. 2018;68(6):394-424. doi:10.3322/CAAC.21492 

4. Gulland A. Oral cancer rates rise by two thirds. BMJ. 2016;355:i6369. 

doi:10.1136/BMJ.I6369 

5. Misra S, Chaturvedi A, Misra NC (2008) Management of gingivobuccal complex cancer. 

Ann R Coll Surg Engl 90:546–53 - Google Search. Accessed June 26, 2022.  

6. Shah JP, Gil Z. Current concepts in management of oral cancer - Surgery. Oral Oncol. 

2009;45(4-5):394-401. doi:10.1016/J.ORALONCOLOGY.2008.05.017 

7. Kesting MR, Hölzle F, Wales C, et al. Microsurgical reconstruction of the oral cavity with 

free flaps from the anterolateral thigh and the radial forearm: a comparison of 

perioperative data from 161 cases. Ann Surg Oncol. 2011;18(7):1988-1994. 

doi:10.1245/S10434-011-1584-8 

8. Evans GRD, Schusterman MA, Kroll SS, et al. The radial forearm free flap for head and 

neck reconstruction: a review. Am J Surg. 1994;168(5):446-450. doi:10.1016/S0002-

9610(05)80096-0 

9. Jones BM, O’Brien CJ. Acute ischaemia of the hand resulting from elevation of a radial 

forearm flap. Br J Plast Surg. 1985;38(3):396-397. doi:10.1016/0007-1226(85)90250-4 

10. Heller F, Wei W, Wei FC. Chronic arterial insufficiency of the hand with fingertip 

necrosis 1 year after harvesting a radial forearm free flap. Plast Reconstr Surg. 

2004;114(3):728-731. doi:10.1097/01.PRS.0000131018.41034.D4 



42 | P a g e  
 

11. Namdari S, Park MJ, Weiss APC, Carney WI. Chronic Hand Ischemia Treated With 

Radial Artery Balloon Angioplasty: Case Report. Journal of Hand Surgery. 

2008;33(4):551-554. doi:10.1016/J.JHSA.2007.12.021 

12. Patel UA, Hartig GK, Hanasono MM, Lin DT, Richmon JD. Locoregional Flaps for Oral 

Cavity Reconstruction: A Review of Modern Options. Otolaryngology - Head and Neck 

Surgery (United States). 2017;157(2):201-209. doi:10.1177/0194599817700582 

13. Pistre, V, Pelissier, P, Martin, D, Baudet, J. The submental flap: its uses as a pedicled or 

free flap for facial reconstruction. Clin Plast Surg. 2001;28:303-309. - Google Search. 

Accessed June 26, 2022.  

14. Faltaous, AA, Yetman, RJ. The submental artery flap: an anatomic study. Plast Reconstr 

Surg. 1996;97:56-60. - Google Search. Accessed June 26, 2022.  

15. Yilmaz M, Menderes A, Barutçu A. Submental artery island flap for reconstruction of the 

lower and mid face. Ann Plast Surg. 1997;39(1):30-35. doi:10.1097/00000637-

199707000-00005 

16. Yamauchi M, Yotsuyanagi T, Ezoe K, Saito T, Ikeda K, Arai K. Reverse facial artery flap 

from the submental region. J Plast Reconstr Aesthet Surg. 2010;63(4):583-588. 

doi:10.1016/J.BJPS.2009.01.035 

17. Kannan RY. Supraplatysmal submental artery perforator flap: minimizing risk to the 

marginal mandibular nerve. Ann Plast Surg. 2014;72(1):131-131. 

doi:10.1097/SAP.0B013E3182730187 

18. Chow TL, Chan TTF, Chow TK, Fung SC, Lam SH. Reconstruction with submental flap 

for aggressive orofacial cancer. Plast Reconstr Surg. 2007;120(2):431-436. 

doi:10.1097/01.PRS.0000267343.10982.DC 

19. Merten SL, Jiang RP, Caminer D. The submental artery island flap for head and neck 

reconstruction. ANZ J Surg. 2002;72(2):121-124. doi:10.1046/J.1445-2197.2002.02318.X 

20. Patel UA, Bayles SW, Hayden RE. The submental flap: A modified technique for resident 

training. Laryngoscope. 2007;117(1):186-189. 

doi:10.1097/01.MLG.0000246519.77156.A4 

21. Tan O, Kiroglu AF, Atik B, Yuca K. Reconstruction of the columella using the 

prefabricated reverse flow submental flap: A case report. Head Neck. 2006;28(7):653-657. 

doi:10.1002/HED.20395 



43 | P a g e  
 

22. Pribaz J, Stephens W, Crespo L, Gifford G. A new intraoral flap: facial artery 

musculomucosal (FAMM) flap. Plast Reconstr Surg. 1992;90(3):421-429. 

doi:10.1097/00006534-199209000-00009 

23. Ariyan S. The pectoralis major myocutaneous flap. A versatile flap for reconstruction in 

the head and neck. Plast Reconstr Surg. 1979;63(1):73-81. doi:10.1097/00006534-

197901000-00012 

24. MONKS GH. The Restoration of a Lower Eyelid by a New Method. 

http://dx.doi.org/101056/NEJM189810201391602. 2010;139(16):385-387. 

doi:10.1056/NEJM189810201391602 

25. Nayak VK, Deschler DG. Pedicled temporoparietal fascial flap reconstruction of select 

intraoral defects. Laryngoscope. 2004;114(9):1545-1548. doi:10.1097/00005537-

200409000-00008 

26. Upton J, Ferraro N, Healy G, Khouri R, Merrell C. The use of prefabricated fascial flaps 

for lining of the oral and nasal cavities. Plast Reconstr Surg. 1994;94(5):573-579. 

doi:10.1097/00006534-199410000-00001 

27. Pinto FR, de Magalhães RP, Capelli FDA, Brandão LG, Kanda JL. Pedicled 

temporoparietal galeal flap for reconstruction of intraoral defects. Ann Otol Rhinol 

Laryngol. 2008;117(8):581-586. doi:10.1177/000348940811700805 

28. Mühlbauer W, Herndl E, Stock W. The forearm flap. Plast Reconstr Surg. 

1982;70(3):336-342. doi:10.1097/00006534-198209000-00007 

29. of BCZ kou Q ke za zhi [Chinese J, 1983 undefined. Free forearm flap transplantation in 

repair and reconstruction of tongue defects. europepmc.org. Accessed November 24, 

2022. https://europepmc.org/article/med/6575899 

30. Chen H, Ganos D, BCP and, 1992 undefined. Free forearm flap for closure of difficult 

oronasal fistulas in cleft palate patients. europepmc.org. Accessed November 24, 2022. 

https://europepmc.org/article/med/1410027 

31. Godina M. Early microsurgical reconstruction of complex trauma of the extremities. 

Orthopedic Trauma Directions. 2006;4(05):29-35. doi:10.1055/s-2006-944324 

32. Martin D, Pascal JF, Baudet J, et al. The submental island flap: A new donor site anatomy 

and clinical applications as a free or pedicled flap. Plast Reconstr Surg. 1993;92(5):867-

873. doi:10.1097/00006534-199392050-00013 



44 | P a g e  
 

33. Paydarfar JA, Patel UA. Submental Island Pedicled Flap vs Radial Forearm Free Flap for 

Oral Reconstruction Comparison of Outcomes. Vol 137.; 2011. https://jamanetwork.com/ 

34. Forner D, Phillips T, Rigby M, Hart R, Taylor M, Trites J. Submental island flap 

reconstruction reduces cost in oral cancer reconstruction compared to radial forearm free 

flap reconstruction: a case series and cost analysis. Published online 2016. 

doi:10.1186/s40463-016-0124-8 

35. Aslam-Pervez N, Caldroney SJ, Isaiah A, Lubek JE. A Retrospective Volume Matched 

Analysis of the Submental Artery Island Pedicled Flap as Compared to the Forearm Free 

Flap: Is It a Good Alternative Choice for the Reconstruction of Defects of the Oral Cavity 

and Oropharynx? J Oral Maxillofac Surg. 2018;76(3):656-663. 

doi:10.1016/J.JOMS.2017.08.003 

36. Patel A v., Thuener JE, Clancy K, Ascha M, Manzoor NF, Zender CA. Submental artery 

island flap versus free flap reconstruction of lateral facial soft tissue and parotidectomy 

defects: Comparison of outcomes and patient factors. Oral Oncol. 2018;78:194-199. 

doi:10.1016/J.ORALONCOLOGY.2018.01.027 

37. Patel UA. The Submental Flap for Head and Neck Reconstruction: Comparison of 

Outcomes to the Radial Forearm Free Flap. Published online 2019. 

doi:10.1002/lary.28429 

38. Gabrysz-Forget F, Tabet P, Rahal A, Bissada E, Christopoulos A, Ayad T. Free versus 

pedicled flaps for reconstruction of head and neck cancer defects: A systematic review. 

Journal of Otolaryngology - Head and Neck Surgery. 2019;48(1):1-31. 

doi:10.1186/S40463-019-0334-Y/TABLES/16 

39. Hu S, Fan C, Pecchia B, Rosenberg JD. Submental island flap vs free tissue transfer in 

oral cavity reconstruction: Systematic review and meta-analysis. Head Neck. 

2020;42(8):2155-2164. doi:10.1002/HED.26121 

40. Ramírez AT, Latorre-Quintana M, Carvajal J. Colgajo submentoniano en la 

reconstrucción de cabeza y cuello. Revista Colombiana de Cirugía. 2022;37(4):580-587. 

doi:10.30944/20117582.1872 

41. Tsue T, SD–Head & N, 1997 undefined. Comparison of cost and function in 

reconstruction of the posterior oral cavity and oropharynx: Free vs pedicled soft tissue 



45 | P a g e  
 

transfer. jamanetwork.com. Accessed November 26, 2022. 

https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/624222 

42. Curran AJ, Neligan P, Gullane PJ. Submental artery island flap. Laryngoscope. 

1997;107(11):1545-1549. doi:10.1097/00005537-199711000-00022 

43. View of Submental flap in head and neck reconstruction. Accessed November 19, 2022. 

https://www.revistacirugia.org/index.php/cirugia/article/view/1872/1818 

44. Paydarfar J, & UPA of O, 2011 undefined. Submental island pedicled flap vs radial 

forearm free flap for oral reconstruction: comparison of outcomes. jamanetwork.com. 

Accessed November 26, 2022. 

https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/716105 

45. Patel UA. The Submental Flap for Head and Neck Reconstruction: Comparison of 

Outcomes to the Radial Forearm Free Flap. Published online 2019. 

doi:10.1002/lary.28429 

46. Liu FY, Li RW, Safdar J, et al. Modified Incision Design for Submental Flap: An 

Excellent Design Method for the Reconstruction of a Defect after Head and Neck Tumor 

Resection. Published online 2013. doi:10.1371/journal.pone.0074110 

47. Wang Y, Zhou B, Chen W liang, Huang Z xian, Chen R. Facial-submental island flap for 

reconstruction of hemitongue defects in young, middle-aged and elderly patients with 

early and middle stage oral tongue squamous cell carcinoma. Head Face Med. 2022;18(1). 

doi:10.1186/S13005-022-00343-0 

48. Patel U, Hernandez D, YS-head & neck, 2017 undefined. Free flap reconstruction 

monitoring techniques and frequency in the era of restricted resident work hours. 

jamanetwork.com. Accessed November 26, 2022. 

https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/2629541 

49. Surgery KBA of O& N, 1999 undefined. Unsurpassed reliability of free flaps for head and 

neck reconstruction. jamanetwork.com. Accessed November 26, 2022. 

https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/509201 

50. Singh B, Cordeiro P, ESP and, 1999 undefined. Factors associated with complications in 

microvascular reconstruction of head and neck defects. journals.lww.com. Accessed 

November 26, 2022. 



46 | P a g e  
 

https://journals.lww.com/plasreconsurg/Abstract/1999/02000/Factors_Associated_with_C

omplications_in.7.aspx 

51. Pan CB, Wang Y, Chen WL, Zhou B, Wang XM. Outcomes of younger and older patients 

with palatal cancer undergoing pedicled facial-submental artery island flap reconstruction. 

Int J Oral Maxillofac Surg. 2020;49(1):7-12. doi:10.1016/j.ijom.2019.05.002 

52. Outcomes of patients with mucoepidermoid carcinoma of minor salivary gland in palate 

undergoing radical resection followed by submental flap reconstruction - ClinicalKey. 

Accessed November 27, 2022.  

53. Lee JC, Chu YH, Lin YS, Kao CH. Reconstruction of hypopharyngeal defects with 

submental flap after laryngopharyngectomy. European Archives of Oto-Rhino-

Laryngology. 2013;270(1):319-323. doi:10.1007/S00405-012-2033-4 

54. Patel UA, Bayles SW, Hayden RE. The Submental Flap: A Modified Technique for 

Resident Training. Laryngoscope. 2007;117(1):186-189. 

doi:10.1097/01.mlg.0000246519.77156.a4 

55. Wu Y, Tang P, Qi Y, Xu Z, He Y. Evaluation for submental island flap. Zhonghua Kou 

Qiang Yi Xue Za Zhi. 2002;37(6):418-420. 

56. Wu Y, Tang P, Qi Y, Xu Z. Submental island flap for head and neck reconstruction: A 

review of 20 cases. Asian J Surg. 1998;21(4):247-252. 

57. Richardson D, Fisher S, EVP and, 1997 undefined. Radial forearm flap donor-site 

complications and morbidity: a prospective study. europepmc.org. Accessed November 

26, 2022. https://europepmc.org/article/med/8982193 

58. Lee J, Lai W, Kao C, Hsu C, YCJ of O and, 2013 undefined. Multiple-parameter 

evaluation demonstrates low donor-site morbidity after submental flap harvesting. 

Elsevier. Accessed November 26, 2022. 

https://www.sciencedirect.com/science/article/pii/S027823911300308X 

59. Paydarfar J, & UPA of O, 2011 undefined. Submental island pedicled flap vs radial 

forearm free flap for oral reconstruction: comparison of outcomes. jamanetwork.com. 

Accessed November 26, 2022. 

https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/716105 



47 | P a g e  
 

60. Patel UA. The submental flap for head and neck reconstruction: Comparison of outcomes 

to the radial forearm free flap. Laryngoscope. 2020;130(S2):S1-S10. 

doi:10.1002/LARY.28429 

61. Suzuki H, Beppu S, Nishikawa D, Terada H, Sawabe M, Hanai N. Lymph Node Ratio in 

Head and Neck Cancer with Submental Flap Reconstruction. Biomedicines 2022, Vol 10, 

Page 2923. 2022;10(11):2923. doi:10.3390/BIOMEDICINES10112923 

62. Sittitrai P, Srivanitchapoom C, … DRBJ of O, 2017 undefined. Submental island flap 

reconstruction in oral cavity cancer patients with level I lymph node metastasis. Elsevier. 

Accessed November 29, 2022. 

https://www.sciencedirect.com/science/article/pii/S0266435616303370 

63. Kramer F, Böhrnsen F, Moser N, oncology HSO, 2015 undefined. The submental island 

flap for the treatment of intraoral tumor-related defects: no effect on recurrence rates. 

Elsevier. Accessed November 29, 2022. 

https://www.sciencedirect.com/science/article/pii/S1368837515001712 

64. Howard BE, Nagel TH, Donald CB, Hinni ML, Hayden RE. Oncologic safety of the 

submental flap for reconstruction in oral cavity malignancies. Otolaryngology - Head and 

Neck Surgery (United States). 2014;150(4):558-562. doi:10.1177/0194599814520687 

65. Thomas S, Varghese BT, Ganesh SA, et al. Oncological Safety of Submental Artery 

Island Flap in Oral Reconstruction - Analysis of 229 Cases. Indian J Surg Oncol. 

2016;7(4):420-424. doi:10.1007/S13193-016-0532-2 

66. Shen ZZ, Lu C, Huang L, Li N, Wang W, Jiang C. Assessment of surgical outcomes and 

oncological safety for submental artery perforator flap reconstruction after ablation of oral 

cancer. British Journal of Oral and Maxillofacial Surgery. 2021;59(8):881-887. 

doi:10.1016/J.BJOMS.2020.08.120 

67. Elzahaby IA, Roshdy S, Shahatto F, Hussein O. The adequacy of lymph node harvest in 

concomitant neck block dissection and submental island flap reconstruction for oral 

squamous cell carcinoma; a case series from a single Egyptian institution. BMC Oral 

Health. 2015;15(1):1-5. doi:10.1186/S12903-015-0064-0/TABLES/2 

68. Sittitrai P, Srivanitchapoom C, DRBJ of O, 2017 undefined. Submental island flap 

reconstruction in oral cavity cancer patients with level I lymph node metastasis. Elsevier. 



48 | P a g e  
 

Accessed November 29, 2022. 

https://www.sciencedirect.com/science/article/pii/S0266435616303370 

69. Sittitrai P, Srivanitchapoom C, Mahanupab P, Pattarasakulchai T, Tananuvat R, Unejanum 

W. Impact of Clinical and Histo-Pathological Prognostic Factors on T1-2N0-1 Oral 

Tongue Carcinoma. Indian Journal of Otolaryngology and Head and Neck Surgery. 

2013;65(1):66-70. doi:10.1007/S12070-012-0605-7 

70. Amin AA, Sakkary MA, Khalil AA, Rifaat MA, Zayed SB. The submental flap for oral 

cavity reconstruction: Extended indications and technical refinements. Head Neck Oncol. 

2011;3(1). doi:10.1186/1758-3284-3-51 

71. Chow T, Chan T, Chow T, SFP and, 2007 undefined. Reconstruction with submental flap 

for aggressive orofacial cancer. journals.lww.com. Accessed November 29, 2022.  

72. Howard BE, Nagel TH, Donald CB, Hinni ML, Hayden RE. Oncologic safety of the 

submental flap for reconstruction in oral cavity malignancies. Otolaryngology - Head and 

Neck Surgery (United States). 2014;150(4):558-562. doi:10.1177/0194599814520687 

  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

 

 

ANNEXURES 

 

 

 



49 | P a g e  
 

9. APPENDIX 

9.1 Ethical Clearance Certificate 
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9.2 Proforma 

Submental Island pedicled flap vs Radial Forearm free flap for Reconstruction of Oral 

Cavity (SIRFROC) - A Randomized controlled trial 
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Duration of surgery    

Intraoperative blood loss <500ml            500-1000ml                 

>1litre 

Flap defect   

Length of hospital stay   

Donor site complication     

Flap complication   

 

Outcomes at 3 months 

Speech  Excellent  

Good  

Poor  

Always understandable  

Usually understandable  

Difficult to understand  

Swallowing  Full normal diet  

Semisolid diet  

Liquid diet  

Combined oral and RT Feed 

Ryles tube feeding only  

Cosmetic satisfaction  Very satisfied 7-10  

Satisfied 4-6 

Poor 1-3 

Donor site complication  No complications at present  

Partial loss  

Tendon exposure  
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9.3 EORTC Form 
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