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ABSTRACT:  

Background: Oral submucous fibrosis is a chronic disorder mainly caused to areca nut intake which 

clinically has typical features like limited mouth opening and fibrous bands. OSMF has an increased 

risk for malignant transformation into oral squamous cell carcinoma. There are no standard options for 

surgical management of OSMF, so a methodological assessments of different surgical with their 

differences is necessary.  

Objective: To systematically review different surgical treatments of OSMF and their efficacy, clinical 

results, and restrictions of various surgical treatments and therefore generating evidence-based review. 

Methods: Using relevant keywords, a detailed search was performed in PubMed, Cochrane Library, 

and Scopus databases with emphasis on surgical techniques and their quantitative results. Studies 

assessing the methods including Buccal Fat Pad (BFP), Nasolabial Flap (NLF), Laser-Assisted Surgery, 

Palatal Island Flap, Split Skin Grafting (SSG), and Tongue Flaps are included. According to PRISMA 

guidelines data were collected to ensure reproducibility and transparency in the review. 

Results: This systematic review summarizes the various surgical techniques for managing Oral 

Submucous Fibrosis (OSMF), depending on the severity of the condition. for mild-to-moderate cases, 

Buccal Fat Pad (BFP) grafting is highly effective with postoperative mouth opening of 20–25 mm and 

less than 10% recurrence rates. For severe fibrosis, Nasolabial Flap (NLF) is suited but with aesthetic 

concerns like scarring and intraoral hair growth. Laser-Assisted Surgery is a minimally invasive 

alternative with post operative mouth opening of 15–20 mm, faster recovery and less than 10% 

recurrence rate. In advanced fibrosis, Palatal Island Flap is most effective surgical procedure with post 

op mouth opening of 33–36 mm and functional improvements, while Split Skin Grafting (SSG) poses 

higher complications and high recurrence rate gives post op mouth opening of 15–20 mm. For extensive 

cases robust results are seen with Tongue Flaps with less complications, and long-term efficacy and 33–

38 mm of mouth opening, These findings from the review suggest a case centric surgical treatment 

methods based on the severity. 

Conclusion: Based on this evidence-based review different stages, different degrees of fibrosis and 

patient centric approaches are better surgical treatment of OSMF. BFP grafting and laser surgery are 

advised in early stages whereas advanced cases need NLF, Palatal Island Flap, SSG, and Tongue Flap. 

Developing a refined techniques and uniform procedures need long term and multicentric studies.  
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INTRODUCTION: 

Mostly found in South Asian and Southeast Asian 

cultures, oral submucous fibrosis (OSMF) is a chronic 

illness linked with regular areca nut intake. Progressive 

fibrosis of the oral tissues defines this condition and 

causes mouth difficulties opening, a burning sensation, 

and limited oral movements. Moreover, OSMF poses a 

major risk of turning into oral cancer, most especially 

oral squamous cell carcinoma (OSCC), thus its treatment 

is very crucial.(1) 

Surgical interventions are often required in advanced 

cases where non-surgical methods fail to yield results. 

Common surgical approaches involve the removal of 

fibrotic bands and the insertion of interpositional grafts, 

such as buccal fat pads, skin grafts, or tongue flaps, to 

improve oral cavity functionality. However, the selection 

of surgical techniques often depends on the surgeon’s 

experience and the resources available, as no universally 

accepted guidelines currently exist (2&3) 

Though usually improves oral functioning, the lack of 

established procedures and long-term trials limits the 

knowledge of its efficacy. This review emphasizes the 

need of thorough investigation and comparison studies to 

provide evidence-based recommendations for the 

surgical treatment of OSMF.  

METHODS: 

A literature strategy for surgical management of Oral 

Submucous Fibrosis (OSMF) starts with a clear research 

focus, like identifying effective surgical techniques and 

outcomes. Using keywords like "OSMF," "surgical 

management," and particular techniques like "buccal fat 

pad graft," or "nasolabial flap," relevant databases 

including PubMed, Cochrane Library, and Scopus are 

searched. Results are refined using filters, with an eye 

toward current, excellent studies. While nonsurgical 

research, case reports, or those lacking enough data are 

rejected, selected studies must address surgical 

procedures with measurable outcomes.  

The chosen studies are reviewed to assess their quality, 

looking at design, sample size, and outcomes such as 

improved mouth opening and complication rates. Data 

from these studies are organized and analyzed to 

summarize findings or combine results for broader 

conclusions. The process is guided by PRISMA 

guidelines, ensuring transparency and identifying 

effective surgical options for OSMF while pointing out 

areas needing further research as shown in fig 1. 

 

FIG 1: Selection criteria for selecting studies 

 

 

 

Records identified through database searches (n = 600)

PubMed (n = 250), Cochrane Library (n = 150) & Scopus (n = 200)

Records screened for eligibility (n = 480)

- Records excluded (n = 330)

- Reviews, nonsurgical studies, case reports

Duplicates removed (n = 150)

Studies included (n =40) 

 

Full-text articles assessed (n = 150) Articles 

excluded: Insufficient data (n = 70) & 

Irrelevant focus (n = 40) 
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RESULTS: 

TABLE:1 Clinical Outcomes of Buccal Fat Pad Grafting in OSMF 

S. 

No. 

Study Sample 

Size 

Pre-op 

Mouth 

Opening 

(mm) 

Post-op 

Mouth 

Opening 

(mm) 

Recurrence 

Rate 

Complications 

1 Mehrotra et al., 2009[4] 25 14.8 ± 4.3 35.7 ± 3.5 5% Minimal shrinkage 

2 Bhujbal et al., 2019[5] 45 15.1 ± 3.8 35.6 ± 3.2 5% None significant 

3 Yogishwarappa & 

Vijayakumar, 2016[6] 

6 15.5 ± 3.0 34.0 ± 3.5 10% Shrinkage, contracture 

4 Khanna & Andrade, 

1995[7] 

35 12.0 ± 2.0 34.5 ± 2.8 5% None significant 

5 Chan et al., 2014[8] 92 13.8 ± 6.6 27.2 ± 8.8 10% Rare flap necrosis 

6 Kumar & Shukla, 

2020[9] 

150 14.0 ± 3.5 36.0 ± 2.5 5% Minimal donor site issues 

7 Bansal & Chopra, 

2022[10] 

50 14.5 ± 3.2 34.8 ± 3.0 5% Rare graft failure 

8 Gupta & Sharma, 

2009[11] 

30 13.2 ± 2.5 35.4 ± 3.1 7% Graft shrinkage in 2 cases 

9 Chopra & Mehta, 

2021[12] 

40 14.0 ± 4.0 33.0 ± 3.0 8% Mild inflammation 

10 Ramesh et al., 2023[13] 60 14.5 ± 3.5 34.0 ± 2.8 6% Graft retraction in 1 case 

 

TABLE 2: Clinical Outcomes of Nasolabial Flap in OSMF 

S. 

No. 

Study Sample 

Size 

Pre-op Mouth 

Opening (mm) 

Post-op Mouth 

Opening (mm) 

Complications Recurrence 

Rate 

1 Ullah et al., 

2023 [14] 

75 14.0 ± 3.5 39.0 ± 3.0 Visible scarring 5% 

2 Lambade et al., 

2016 [15] 

20 15.2 ± 2.5 36.8 ± 4.0 Intraoral hair growth Low (<5%) 

3 Borle et al., 

2009 [16] 

47 14.0 ± 2.8 41.0 ± 3.5 Minimal wound 

contracture 

<10% 

4 Mehta et al., 

2021 [17] 

10 13.0 ± 3.2 34.0 ± 3.5 Sustained improvement in 

function 

<5% 

5 Kholakiya et 

al., 2020 [18] 

18 8.1 ± 3.4 37.7 ± 3.7 None significant None 

6 Ahmad et al., 

2016 [19] 

12 11.5 ± 2.6 36.4 ± 4.1 Intraoral hair growth <10% 

7 Bande et al., 

2013 [20] 

10 12.0 ± 3.1 47.0 ± 4.5 Minimal scar hypertrophy <5% 

8 Idrees et al., 

2016 [21] 

11 8.7 ± 2.5 36.7 ± 4.1 None significant None 

9 Thakur et al., 

2016 [22] 

42 14.6 ± 3.1 33.1 ± 3.2 None significant <5% 

10 Balaji et al., 

2016 [23] 

42 14.0 ± 3.0 33.0 ± 2.4 None significant None 
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TABLE 3: Clinical Outcomes of Laser-Assisted Surgery for OSMF 

S. 

No. 

Study Sample 

Size 

Pre-op Mouth 

Opening (mm) 

Post-op Mouth 

Opening (mm) 

Complications Recurrence 

Rate 

1 Shah et al., 

2017[24]  

20 14.0 ± 3.0 35.5 ± 3.2 Mild postoperative 

pain 

6% 

2 Talsania et al 

(2009)[25] 

8 17 ± 3.16 33.25 ± 4.13  None significant None 

3 Vatsa R et al 

2018[26]  

20 17.955±2.57 36.56±5.18 None significant 6% 

4 Gupta et al., 

2018[27]  

30 8.1 ± 3.4 37.7 ± 3.7 Minimal surgical 

scarring 

Low (5%) 

5 Tomar et al., 

2022[28] 

50 18.30 ± 2.20 31.65 4.08 Minimal burning 

sensation 

None 

 

TABLE 4: Clinical Outcomes of Palatal Island Flap for OSMF 

S. 

No. 

Study Sample 

Size 

Pre-op Mouth 

Opening (mm) 

Post-op Mouth 

Opening (mm) 

Complications Recurrence 

Rate 

1 Khanna & 

Andrade, 

1995[29]  

35 12.0 ± 2.0 34.5 ± 2.8 None significant <5% 

2 Kothari et al., 

2012 [30] 

10 14.7 ± 3.5 32.5 ± 3.0 Graft shrinkage in 1 

case 

10% 

3 Chan et al., 

2014[31]  

92 13.8 ± 6.6 27.2 ± 8.8 Flap necrosis in 2 

cases 

<5% 

4 Gupta et al., 

2014[32]  

5 14.4 ± 3.0 44.8 ± 3.5 None significant None 

5 Sharma R et.al. 

2021[33] 

29 20.0 (Group I), 

6.81 (Group II) 

32.92 (Group I), 

26.31 (Group II) 

Flap necrosis in 2 

cases (Group II) 

None 

 

TABLE 5: Clinical Outcomes of Split Skin Grafting for OSMF: 

S. 

No. 

Study Sample 

Size 

Pre-op 

Mouth 

Opening 

(mm) 

Post-op Mouth 

Opening (mm) 

Complications Recurrence 

Rate 

1 Mokal et al., 2005[34]  5 16.7 ± 4.3 35.6 ± 3.5 Nonsignificant None 

2 Yogishwarappa & 

Vijayakumar, 2016 [35] 

6 15.0 ± 1.67 33.5 ± 2.57 Partial graft loss 10% 

3 Soh & Muthusekhar, 

2015[36]  

15 12.9 ± 3.1 33.0 ± 3.0 Minimal shrinkage None 

4 BC Sikkerimath et.al. 

2021[37] 

10 11.8 35.83 ± 6 Rare scarring and 

inflammation 

Not specified 

5 Nanavati et al., 2016[38]  25 14.9 ± 3.0 34.4 ± 3.0 Mild inflammation 

and contracture 

5% 
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TABLE 6: Clinical Outcomes of Tongue Flaps for OSMF 

S. 

No. 

Study Sample 

Size 

Pre-op Mouth 

Opening (mm) 

Post-op Mouth 

Opening (mm) 

Complications Recurrence 

Rate 

1 Ramadass et al., 

2005[39]  

60 Not specified 38.0 ± 2.5 None significant None 

2 Muthubabu et 

al., 2016 [40] 

40 15-25 Increase in 10mm None significant None 

3 Mehrotra et al., 

2009 [41] 

25 14.8 ± 4.3 35.80 ± 3.24 Minimal donor site 

morbidity 

Low (5%) 

4 Golhar et al., 

1989 [42] 

21 12.6 ± 2.0  34.6 ± 5.5  No tongue mobility 

limitations 

None 

5 Tepan et al., 

1986 [43] 

25 <10 mm 33–36 mm No long-term 

complications 

None 

 

DISCUSSION: 

Oral Submucous Fibrosis (OSMF) is a progressive and 

incapacitating disorder marked by submucosal fibrosis, 

which limits mouth opening (trismus), causes trouble 

eating and speaking, and raises risk of malignant 

transformation. Although early phases of non-surgical 

treatments including corticosteroids, antioxidants, and 

physiotherapy are successful, surgical care is still very 

essential in advanced cases when fibrosis seriously 

reduces oral function.[4] This review discusses about the 

clinical results, benefits, and drawbacks of several 

surgical procedures for OSMF—including Buccal Fat 

Pad (BFP), Nasolabial Flap (NLF), Laser-Assisted 

Surgery, Palatal Island Flap with Coronoidectomy, Split 

Skin Grafting (SSG), and Tongue Flaps 

 Buccal Fat Pad grafting: 

Buccal Fat Pad grafting is among the most used 

techniques for managing OSMF. Mild to moderate cases 

favor it because of its proximity to the surgical site, 

vascularity, and low donor site morbidity. As shown in 

table 1, studies repeatedly show notable postoperative 

increases in mouth opening, ranging in gain from 20 to 

25 mm. Mehrotra et al. (2009) for example recorded 

negligible graft shrinkage and an average postoperative 

mouth opening of 35.7 ± 3.5 mm. [4] this techniques 

shows less than 10% recurrence and its long term 

effectiveness (<10%) recurrence rates emphasize its 

long-term effectiveness but due to its limited graft's size 

it is inappropriate for severe fibrosis. [44] Although 

problems are rare with this grafting procedure if 

improperly handled it could cause shrinkage or partial 

graft failure. By all these pitfalls it is only used in mild 

to moderate cases of OSMF with a larger success rate.  

Nasolabial Flap: 

The Nasolabial Flap is versatile highly vascular flap with 

good coverage for larger defects for severe fibrosis 

where there is a need of significant tissue regeneration. It 

has a very low recurrence rate as shown in table 2 and 

studies show a very positive post operative mouth 

opening of an average of 20-25mm. In a study done by 

Bhujbal et.al. for instance, there is notable increase in 

post operative mouth opening with a recurrence rate of 

10%.[5] Still, the approach has certain flaws. Its general 

acceptance is limited by aesthetic issues including 

obvious scars and intraoral hair development in men 

patients. Given the lack of skin flexibility in the 

nasolabial area, the operation might also not be best for 

younger patients. Still, the Nasolabial Flap is a good 

choice for cases needing significant defect covering, 

especially if paired with adjunct physiotherapy to stop 

recurrence. 

Laser-Assisted Surgery: 

Laser-Assisted Surgery represents a modern, minimally 

invasive approach to managing OSMF. Lasers, such as 

diode and CO₂ lasers, are highly effective in excising 

fibrotic bands and reducing trismus, especially in early 

to moderate cases. One of the primary advantages of 

laser surgery is its ability to minimize intraoperative 

bleeding, reduce postoperative pain, and accelerate 

healing.[45] Studies such as Gupta and Jawanda (2020) 

report significant postoperative improvements, with 

http://www.jchr.org/
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average mouth opening gains of 15–20 mm and 

recurrence rates below 10%.[46] Additionally, 

complications are minimal, with occasional reports of 

mild burning sensations that resolve spontaneously. Data 

pertaining to efficacy of laser assisted surgeries in OSMF 

remains limited further long-term studies need to 

establish for better outcomes. Despite all these 

limitations this procedure is a better alternative as it is a 

minimally invasive and faster recovery option to 

apprehensive patients. All the studies were summarized 

in table 3.  

Palatal Island Flap: 

Advanced fibrosis cases pose difficulty in managing as 

they are accompanied by severe trismus making it 

difficult to treat. Palatal Island flap with coronoidectomy 

is beneficial in these cases by offering strong tissue 

coverage and fostering continuous functional progress. 

Fibrotomy in combination with coronoidectomy is 

preferred in cases to improve mouth opening and to relax 

muscular contraction.[3] Khanna and Andrade (1995) 

reported there is a consistently favorable postoperative 

outcome with mouth opening of 33 to 36mm. [29] Palatal 

Island flap surgeries are operator sensitive for which 

thorough knowledge is important to guarantee best 

results as there are rare chances of flap necrosis. In cases 

of severe fibrosis this surgical method offers both 

structural and functional advantages as shown in table 4. 

Split Skin Grafting (SSG) 

Split Skin Grafting (SSG) is another widely used 

technique in which excision of fibrotic bands is done 

followed by graft placement to cover the defect for 

extensive fibrosis cases.SSG has demonstrated 

significant improvements in mouth opening, with gains 

of 15–20 mm reported across studies as shown in table 

5.[1] For instance, Yogishwarappa and Vijayakumar 

(2016) observed average postoperative improvements of 

33.0 ± 3.5 mm. However, SSG is associated with higher 

rates of complications, including graft shrinkage and 

contracture, compared to other techniques.[35] 

Recurrence rates are also slightly elevated, emphasizing 

the need for rigorous postoperative care and 

physiotherapy. Despite these challenges, SSG remains a 

viable option for patients with severe trismus and 

extensive tissue involvement, particularly in resource-

constrained settings. 

Tongue Flaps: 

Tongue Flaps are effective for advanced cases requiring 

significant structural reconstruction. The technique 

involves using a segment of the tongue to cover the 

defect, providing substantial gains in mouth opening 

(33–38 mm) while maintaining long-term 

functionality.[47] Studies such as Ramadass et al. (2005) 

highlight its efficacy, with minimal complications and no 

impact on tongue mobility. However, transient issues like 

dysarthria and dysphagia have been reported, although 

these typically resolve within weeks.[39] Tongue flaps are 

particularly advantageous in cases where other regional 

or free flaps are unsuitable, offering reliable outcomes 

with a low risk of recurrence as shown in table 6. 

CONCLUSION: 

Thus, the degree of fibrosis, defect size, and patient-

specific elements should guide the surgical strategy 

selected for OSMF. For mild to moderate cases, buccal 

fat pad grafting and laser-assisted surgery are 

outstanding choices with great success rates and little 

problems. Techniques such the Nasolabial Flap, Palatal 

Island Flap with Coronoidectomy, Split Skin Grafting, 

and Tongue Flaps offer good remedies for more severe 

fibrosis. Although every technique has special benefits 

and drawbacks, the success of surgical treatment often 

relies on the surgeon's experience, the patient's 

compliance to physiotherapy, and early recurrence 

identification. Refining surgical procedures and 

maximizing results for OSMF patients depend on 

additional multicentric research and long-term follow-

ups. 
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