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ABSTRACT 
Background: Head and neck cancers, particularly oral squamous cell carcinoma (OSCC), are on the rise in India, with 
complex resections often necessitating free flap reconstruction. Postoperative enteral nutrition via nasogastric (NG) tube is 
essential, yet traditional fixation methods like adhesive taping or nasal bridles are associated with tube dislodgement, nasal 
necrosis, and discomfort. This study evaluates a novel sutural fixation technique using the membranous nasal septum to 
secure the NG tube in such patients. Methods: A prospective cross-sectional study was conducted on 60 OSCC patients 
undergoing free flap reconstruction between January 2023 and June 2024 at a tertiary care center in Mumbai. NG tube 
fixation was achieved intraoperatively using an absorbable 2-0 vicryl suture passed through the membranous nasal septum 

and anchored with a Roman sandal-style knotting technique. Patients were monitored for tube dislodgement, alar or 
columellar necrosis, and nasal discomfort. Data were analyzed using SPSS version 25. Results: The mean age of patients 
was 52.6 years; 83.3% were male. The anterolateral thigh (ALT) flap was the most commonly used (40%). NG tube feeding 
was initiated on postoperative day 3 in 61.7% of cases. Dislodgement occurred in only 5 patients (8.3%), and columellar 
necrosis was seen in 2 (3.3%); notably, no alar necrosis was observed. Nasal discomfort was mild or insignificant in all 
cases. Conclusion: Sutural fixation of NG tubes via the membranous nasal septum is a safe, secure, and low-complication 
technique, offering a viable alternative to conventional methods in oral cancer reconstruction. 
Keywords: Oral cancer, free flap, nasogastric tube, sutural fixation, ALT flap, nasal necrosis, Roman sandal technique. 
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INTRODUCTION 

Head and neck cancers (HNCs) represent a significant 

global health burden, with an especially high 
incidence in the Indian subcontinent. These 

malignancies primarily include cancers of the oral 

cavity, pharynx, and larynx, with squamous cell 

carcinoma (SCC) accounting for over 90% of cases 

due to chronic exposure to tobacco, alcohol, and betel 

nut use in endemic regions¹˒². According to the 

GLOBOCAN 2020 estimates, head and neck cancers 

are projected to increase by 57.5% in India by the year 

2040, underscoring the urgent need for improved 

therapeutic and perioperative strategies³. 

Oral squamous cell carcinoma (OSCC) arises from the 

mucosal epithelium and involves complex anatomical 

areas, often necessitating extensive surgical 

resections. Reconstruction of these defects is critical 

to restore function and appearance, with microsurgical 
free flap reconstruction emerging as the gold standard 

for advanced-stage oral cancers⁴. Among various free 

flaps, the anterolateral thigh (ALT) flap is widely 

considered the workhorse flap due to its versatility, 

robust vascularity, and low donor site morbidity⁵. 

Postoperative care of such patients is challenging, 

particularly in the context of nutrition, as pain, 

mucosal edema, and impaired swallowing delay oral 

intake. Enteral nutrition through a nasogastric (NG) 

tube is commonly employed for nutritional support 

and medication delivery. NG tubes also help minimize 

the risk of aspiration in recumbent postoperative 
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patients⁶. However, in patients undergoing free flap 

reconstruction, improper fixation of NG tubes can 

result in serious complications such as tube 

dislodgement, reinsertion trauma, and necrosis of the 

nasal soft triangle and columella, especially due to 
prolonged pressure and poorly secured tubes⁷. 

Various NG tube fixation methods have been 

described, including adhesive taping, nasal bridle 

techniques, rubber band pinning, and devices such as 

the AMT bridle system. Each has associated benefits 

and drawbacks. Adhesive tape, though simple, often 

causes skin breakdown and is prone to loosening, 

leading to dislodgement and alar necrosis. Nasal 

bridle techniques provide better tube retention but 

may be uncomfortable and occupy both nostrils, 

complicating airway management⁸. 

There is, however, limited literature exploring 
surgically anchored fixation techniques utilizing the 

membranous nasal septum, especially in the context 

of oral cancer surgeries. Sutural fixation offers a 

stable, low-cost alternative, especially when 

performed intraoperatively under direct visualization. 

Our proposed technique uses an absorbable 2-0 vicryl 

suture passed through the membranous septum with a 

Roman sandal-style crossing for reinforcement. This 

method aims to balance secure fixation while 

minimizing pressure necrosis and nasal discomfort. 

To date, few studies have evaluated NG tube fixation 
methods specifically in the setting of oral cancer 

patients undergoing free flap reconstruction. Given 

the anatomical complexity and reconstructive 

challenges involved, it is essential to investigate 

techniques that ensure secure fixation, minimize nasal 

and flap-related complications, and improve patient 

comfort. This study evaluates a novel sutural fixation 

method and compares its outcomes with traditionally 

reported techniques such as adhesive tape and bridle 

fixation, thereby contributing to safer perioperative 

protocols for oral cancer management. 

 

METHODS 

This was a prospective, cross-sectional study 

conducted at the Department of Plastic and 

Reconstructive Surgery, Grant Government Medical 

College and Sir JJ Group of Hospitals, Mumbai, 

between January 2023 and June 2024. The study 

aimed to evaluate the safety, efficacy, and 

complication profile of sutural fixation of nasogastric 

(NG) tubes using the membranous nasal septum in 

patients undergoing microsurgical free flap 

reconstruction for oral squamous cell carcinoma 
(OSCC). 

A total of 60 consecutive patients with biopsy-proven 

OSCC requiring free flap reconstruction were enrolled 

in the study. Patients were included if they were aged 

≥18 years, medically fit for surgery, and had no 

history of flap failure or re-exploration. Only those 

undergoing primary reconstruction with microsurgical 

free flaps (e.g., ALT, FRAPF, FOCFF) were included. 

Patients reconstructed with pedicle flaps, those unfit 

for microvascular reconstruction, or lost to follow-up 

were excluded. Ethical clearance for the study was 

obtained from the Institutional Ethics Committee, and 

written informed consent was taken from all 

participants. 
All surgeries were performed by a team of 

experienced plastic surgeons following oncologic 

resection by head and neck surgeons. After tumor 

resection and neck dissection, the selected free flap 

was harvested and inset using standard microsurgical 

techniques. NG tube insertion was carried out under 

general anesthesia, and correct placement was 

confirmed by the anesthesiologist. 

The sutural fixation technique involved passing a 2-0 

vicryl round-bodied suture through the membranous 

nasal septum from the nostril bearing the NG tube to 

the contralateral nostril. The suture was then returned 
through the septum, creating a U-shaped anchor. A 

square knot was placed 1 cm away from the septum to 

prevent vascular compromise. Subsequently, the 

suture was looped horizontally across the tube in a 

Roman sandal configuration five times, and secured 

with a final double square knot. Care was taken to 

avoid oblique looping, as this has been associated 

with loosening and subsequent tube dislodgement. 

Postoperatively, patients were monitored in a high-

dependency unit for the first 48 hours, followed by 

step-down care. Hourly flap monitoring was done for 
the initial 2 days, every 2 hours for the next 2 days, 

and then every 4 hours thereafter. NG tube feeding 

was initiated between postoperative days 3 and 5, 

depending on the clinical condition. Patients were 

typically discharged around postoperative day 8, and 

oral feeds were commenced by day 14 following NG 

tube removal. 

Detailed records were maintained regarding the day of 

NG tube initiation, day of removal, any episodes of 

dislodgement or expulsion, and associated 

complications such as alar necrosis, columellar 

necrosis, nasal discomfort, or flap-related issues. In 
cases of dislodgement, the timing, cause, and 

corrective intervention (e.g., re-insertion, re-

anchoring) were noted. 

Data were collected in a master chart using Microsoft 

Excel, and statistical analysis was performed using 

SPSS version 25. Categorical variables such as sex, 

flap type, and complication rates were expressed as 

frequencies and percentages, while continuous 

variables such as age and duration to NG tube 

removal were expressed as means ± standard 

deviation. Comparative analytical tables and chi-
square tests were used to evaluate associations 

between flap type, NG tube fixation timing, and 

complication rates, with p-values < 0.05 considered 

statistically significant. 

 

RESULTS 

A total of 60 patients undergoing free flap 

reconstruction following oral cancer surgery were 

enrolled in the study. The study cohort consisted 
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predominantly of males (n=50; 83.3%), with females 

accounting for 16.7% (n=10). The mean age of 

patients was 52.6 ± 6.2 years. 

 

Table 1: Sex Distribution of Study Participants 

Sex Frequency Percentage (%) 

Male 50 83.3% 

Female 10 16.7% 

 

 
Figure1: Sex Distribution of Study Participants 

 

In this study, the most frequently used flap for 

reconstruction following oral cancer resection was the 

anterolateral thigh (ALT) flap, utilized in 26 patients 

(43.33%). Additionally, the bipedal ALT flap, a 

modification designed for complex composite defects, 

was used in 17 patients (28.33%). Taken together, 

ALT-based flaps were employed in 43 out of 60 

patients (71.66%), highlighting their dominance and 

reliability in oral cavity reconstruction. These flaps 

were primarily selected for their versatility, long 
vascular pedicle, dual-skin paddle capability, and low 

donor site morbidity, making them ideal for both 

intraoral and external soft tissue coverage. 

The free radial artery perforator flap (FRAPF) was 

used in 8 cases (13.33%), and its variant, the bipdeal 

FRAPF, in 1 case (1.67%), bringing the total FRAPF-

based reconstructions to 9 patients (15%). These were 

typically used for intraoral lining or in patients with 

specific vessel requirements or donor site preferences. 

The fibular osteocutaneous free flap (FOCFF) was 

used in 6 patients (10%), primarily for mandibular 

bony reconstructions, and combined flap techniques 

such as FOCFF with ALT were employed in 2 cases 
(3.33%) for more extensive defects requiring both soft 

tissue and bone reconstruction. 

 

Table 2: Flap Type Distribution  

Flap Type Frequency Percentage (%) 

ALT (Anterolateral Thigh) 26 43.33 

Bipedal ALT 17 28.33 

FRAPF (Free Radial Artery Perforator Flap) 8 13.33 

FOCFF (Fibular Osteocutaneous Free Flap) 6 10 

FOCFF and ALT 2 3.33 

Bipdeal FRAPF 1 1.67 

Total 60 100 

 

NG tube feeding was initiated between postoperative days 3 to 5 in all patients. The majority (61.7%) were 

started on day 3, and the NG tube was typically removed by postoperative day 14 to 16. 

 

Table 3: NG Tube Feeding Initiation 

NG Start Day Frequency Percentage (%) 

Day 3 37 61.7% 

Day 4 20 33.3% 

Day 5 3 5.0% 

 

50, 83%

10, 17%

Sex distribution

Male Female
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Among the 60 patients studied, nasogastric (NG) tube dislodgement was observed in 8 cases (13.3%), while no 

dislodgement occurred in the remaining 52 patients (88.7%). Of the dislodgements, partial expulsion occurred in 

5 patients (8.3%), and complete expulsion was noted in 3 patients (5%). 

 

Table 4: NG Tube Dislodgement Incidence 

Dislodgement Type Frequency Percentage (%) 

Nil 52 88.7% 

Partial Expulsion 5 8.3% 

Complete Expulsion 3 5% 

 

Table 5: Columellar Necrosis Events 

Columellar Necrosis Frequency Percentage (%) 

No 58 96.7% 

Yes 2 3.3% 

  

Nasal discomfort was reported as mild or insignificant in 100% of cases. This contrasts favorably with nasal 

bridle and tape methods reported in other literature where discomfort rates range from 20–30%.ALT flap was 

the most common flap used, supporting its role as a reconstructive workhorse in oral cavity cancers. 

 

 
Figure 2: Intraoperative Photograph Showing Sutural Fixation of Nasogastric Tube via Membranous 

Nasal Septum 
 

DISCUSSION 

In the present study, a significant male predominance 

(83.3%) was observed, consistent with the well-

documented gender disparity in head and neck cancers 

(HNCs). This is attributable to the higher prevalence 

of risk factors such as tobacco use, alcohol 

consumption, and betel nut chewing in males in the 

Indian subcontinent⁹. Similar demographic trends 

have been observed in previous epidemiological 

studies, including those by Chaturvedi et al. and 
ICMR reports, which highlight that over 70–80% of 

oral cancer cases in India occur in males¹⁰. This 

reaffirms the relevance of targeted prevention 

strategies focused on high-risk male populations. 

The present study reinforces the versatility and 

dominance of the anterolateral thigh (ALT) flap in 

oral cavity reconstruction. A total of 43 out of 60 

patients (71.66%) received ALT-based 

reconstructions, including 26 standard ALT flaps 

(43.33%) and 17 bipedal ALT flaps (28.33%). This 

affirms the ALT flap’s status as a reconstructive 

workhorse in oral cancer surgery due to its 

adaptability, long vascular pedicle, generous skin 

paddle, and favorable donor site profile⁵˒¹¹. The 

bipedal ALT, in particular, was effectively utilized in 

complex defects involving external skin, commissure, 

or cheek, where dual paddle design provided 

enhanced flexibility and coverage.These findings 

align with studies by Wei et al. and Chen et al., where 
ALT-based reconstructions were preferred in over 

60% of complex oral cavity cases¹²˒¹³. Additionally, 

FRAPF-based reconstructions accounted for 15% of 

cases, while FOCFF and its combinations were used 

in another 13.3%, especially for mandibular bony 

defects. The consistent use of ALT flaps across defect 

types supports their universal applicability and 

surgeon familiarity, further contributing to lower 

complication rates and improved functional outcomes. 
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In our cohort, NG feeding was initiated predominantly 

on postoperative day 3 (61.7%), which aligns with 

standard postoperative recovery timelines following 

major head and neck surgery⁴˒¹³. Early enteral feeding 

has been shown to enhance wound healing, maintain 
mucosal immunity, and reduce infection rates, as 

supported by findings from Schaller et al., where 

initiation between day 2–4 demonstrated reduced 

sepsis and pneumonia rates¹⁴. However, care must be 

taken to ensure secure tube fixation during early 

feeding, especially in patients with perioral or palatal 

flaps, where even minor movement can disrupt 

microvascular anastomoses. 

NG tube dislodgement was observed in 8 out of 60 

patients (13.3%), comprising 5 cases of partial 

expulsion (8.3%) and 3 cases of complete expulsion 

(5%), while 52 patients (88.7%) experienced no 
dislodgement. These results indicate a strong fixation 

profile for the sutural method using the membranous 

nasal septum, especially when compared to traditional 

adhesive tape methods, which show dislodgement 

rates as high as 30–40%¹⁵.Dislodgement in our study 

was associated primarily with technical factors, such 

as oblique knot placement in the Roman sandal 

pattern, which led to reduced suture tension over time. 

These incidents underscore the importance of 

horizontal, secure crossing patterns for reliable 

fixation. Most dislodged tubes were managed 
successfully with re-advancement or reinsertion, and 

no secondary complications such as aspiration or 

infection were recorded.Compared to nasal bridles, 

which though more secure (reported dislodgement 

<5%) can cause significant nasal discomfort, 

epistaxis, or skin irritation, our method had the 

advantage of minimal discomfort and no alar necrosis, 

making it not only effective but also well tolerated by 

patients⁷˒⁸˒¹⁶. These findings validate the sutural 

approach as a low-cost, low-morbidity alternative, 

especially in resource-constrained environments or 

high-volume oncologic centers. 
Only 2 patients (3.3%) in our study developed 

columellar necrosis, both of whom had preceding NG 

tube dislodgement. No cases of alar necrosis were 

recorded, underscoring the relative vascular safety of 

suturing through the membranous nasal septum. In 

contrast, adhesive taping methods—particularly in 

humid environments or over prolonged use—have 

been shown to result in alar and nasal soft triangle 

necrosis in 10–20% of cases due to constant pressure 

and shearing¹⁷. Even nasal bridles, although superior 

in tube retention, may cause local necrosis when not 
repositioned regularly¹⁶. Our findings thus support 

that trans-septal sutural fixation provides a safe zone 

for anchorage, avoiding the richly vascularized alar 

region, and may therefore be superior in long-term 

use. 

 

CONCLUSION 

This prospective clinical study highlights the 

effectiveness of sutural nasogastric tube fixation 

through the membranous nasal septum as a secure, 

low-complication alternative in patients undergoing 

microsurgical free flap reconstruction for oral cancer. 

The method demonstrated a high retention rate 

(91.7%), minimal nasal trauma, and no alar necrosis, 
which are significant improvements over traditional 

methods such as adhesive tape and nasal bridle 

fixation. 

The partial and complete dislodgement rates observed 

were low (5% and 3.3% respectively), and were 

largely associated with technical errors in knot 

orientation rather than inherent flaws in the method 

itself. Additionally, only two cases of columellar 

necrosis were reported, both linked to prior 

dislodgement, indicating that when performed 

correctly, the technique is both safe and reliable. 

Importantly, the technique enabled early initiation of 
enteral nutrition (majority on day 3) without 

increasing complications, thereby supporting faster 

recovery and better postoperative outcomes. The ALT 

flap, as expected, remained the most frequently used 

and reliable reconstructive option, reinforcing its role 

as a workhorse flap in oral oncology. 

This study, while promising, is limited by its single-

center design and modest sample size, which may 

affect the generalizability of the results. Additionally, 

the absence of a comparative control group using 

adhesive or bridle fixation techniques restricts the 
ability to draw direct statistical comparisons. The 

short-term postoperative follow-up did not allow 

assessment of long-term complications such as late-

onset nasal deformities or chronic nasal discomfort. 
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