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Abstract

Background: Oral Submucous Fibrosis (OSMF) is a potentially malignant condition significantly affecting oral
function. This study compares the effectiveness of diode laser fibrotomy and intralesional injection therapies in
improving clinical parameters in OSMF patients.

Methods: A prospective clinical study was conducted on 26 patients diagnosed with stage Il or 11l OSMF, divided
into two equal groups: Group A (diode laser fibrotomy) and Group B (intralesional injections of hyaluronidase,
dexamethasone, placental extract, and local anesthesia). Parameters measured included interincisal distance
(11D), burning sensation (VAS scale), buccal mucosa color and texture, and cheek flexibility.
Results: Group A showed significantly greater improvement in 11D (mean improvement: 9.77 £ 2.35 mm vs. 7.23
+2.62 mm; p < 0.05) and burning sensation reduction (VAS: -4.77 vs. -2.54). Color and texture of buccal mucosa
also improved more in Group A.

Conclusion: Diode laser fibrotomy showed superior efficacy over intralesional injections in managing OSMF,
offering better outcomes and patient compliance.
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. Introduction

Oral Submucous Fibrosis (OSMF) is a chronic, insidious, and progressive disorder characterized by
juxta-epithelial inflammatory reaction and subsequent fibroelastic changes in the lamina propria, leading to
stiffening of the oral mucosa and limitation of mouth opening!=3. It is recognized as a potentially malignant
disorder (PMD) with a malignant transformation rate ranging between 7-13%*. The condition predominantly
affects populations in the Indian subcontinent and Southeast Asia, primarily due to areca nut and tobacco chewing
habits® ©.

The pathogenesis of OSMF involves a complex interplay of factors, including chronic inflammation,
upregulation of collagen production, decreased collagenase activity, increased cross-linking of collagen fibers,
and genetic susceptibility” . The resultant fibrosis impairs oral function and often leads to burning sensation,
mucosal blanching, progressive trismus, and nutritional deficiency due to altered dietary intake®.
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Conventional management strategies for OSMF have included behavioral cessation, antioxidant supplementation,
intralesional injections (hyaluronidase, corticosteroids, placental extract), surgical fibrotomy, and physical
therapy® 1. However, none have provided a universally effective solution, especially in moderate to advanced
stages. Intralesional injections have shown some benefits in early-stage OSMF, but their efficacy wanes in
advanced fibrosis'2,

Laser-assisted procedures, especially diode laser fibrotomy, have recently gained popularity due to their
precision, minimal thermal damage, improved hemostasis, reduced post-operative discomfort, and better healing
outcomes?® 1*, Diode lasers operate in the near-infrared range (810-980 nm) and are known for their efficiency in
soft tissue surgery?.

Comparative clinical evaluation of diode laser and conventional intralesional therapy has been
underexplored. Existing literature highlights the need for high-quality prospective studies to determine the relative
effectiveness of these modalitiest®~18. This study thus aims to comprehensively assess and compare the outcomes
of diode laser fibrotomy and intralesional injections in the management of Stage Il and I1l OSMF using clinical
parameters such as interincisal distance (11D), burning sensation, buccal mucosa color and texture, and cheek
flexibility.

Il.  Materials and Methods
Study Design: Prospective, comparative clinical study
Sample Size: 26 patients (13 in each group)
Inclusion Criteria: Interincisal opening 20—35 mm, Age 20-65 years, Stage Il or I1l OSMF
Exclusion Criteria: Previous OSMF treatment, Malignant changes, Comorbidities or drug allergies

Treatment Modalities:
- Group A: Diode laser fibrotomy (980 nm, Biolase Epic)
- Group B: Intralesional injections (Hyaluronidase 1500 IU, Dexamethasone 4mg/ml, Placentrax, Lidocaine)

Parameters Evaluated:

- Interincisal Distance (11D)

- Burning Sensation (VAS)

- Buccal Mucosa Color (Scoring 0-3)

- Buccal Mucosa Texture (Scoring 0-3)
- Cheek Flexibility

I11.  Results
3.1 Interincisal Distance (11D)
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Figure 1. Comparison of Interincisal Distance (11D) between Group A and Group B
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3.2 Burning Sensation

Comparison of Burning Sensation (VAS)

e Group A
[ Group B

VAS Score

Pre-op Post-op
Figure 2. Comparison of Burning Sensation (VAS) between Group A and Group B

3.3 Cheek Flexibility
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Figure 3. Comparison of Cheek Flexibility between Group A and Group B

IV.  Detailed Tables
Table 1. Interincisal Distance (11D) of both study groups

Day Group A - Passive Group A - Active Group B - Passive Group B - Active (mm)
(mm) (mm) (mm)

Preoperative 22.54 - 23.38 -

Day 0 27.92 31.38 25.92 28.77

Day 7 28.54 31.92 26.69 30.77

Day 14 29.38 33.38 27.85 31.92

Day 21 30.31 33.69 28.84 33.38

Month 1 31.54 34.54 29.69 33.08

Month 2 32.23 34.77 29.92 33.46

Month 3 3231 35.15 30.62 34.46
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Table 2. Burning Sensation (VAS Score) of both study groups

Day Group A (VAS) Group B (VAS)
Day 0 5.23 4.08
Day 7 4.23 3.77
Day 14 3.00 3.46
Day 21 231 2.92
Month 1 131 2.46
Month 2 0.62 1.85
Month 3 0.46 1.59

Table 3. Cheek Flexibility (mm) of both study groups

Time Point Group A (mm) Group B (mm)
Preoperative 7.54 7.38
Postoperative 12.31 10.69

Table 4. Color of Buccal Mucosa at Month 3

Color Grade Group A (n=13) Group B (n=13)
Normal Pink (0) 9 (69.2%) 1(7.7%)
Red/Deep Pink (1) 4 (30.8%) 5 (38.5%)

Pale White (2) 0 7 (53.8%)
Blanched White (3) 0 0

Table 5. Texture of Buccal Mucosa at Month 3

Texture Grade Group A (n=13) Group B (n=13)
No fibrous bands (0) 8 (61.5%) 2 (15.4%)

Few bands (1) 5 (38.5%) 4 (30.8%)
Moderate bands (2) 0 6 (46.2%)
Severe bands (3) 0 1(7.7%)

V.  Follow up of cases

Study Group A:

Figure 4. Preoperative photograph of patien from study group A. Here, ais the left rofile, b is the front profile
and c is the right profile of the patient; d is the right side view and f is the left side view of the buccal mucosa; e
is the preoperative 1D of the patient; g is the right side and h is the left side cheek flexibility measurement of the
patient.
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b A

Figure 5. Photographs of patients at Day 0 from study group A. Here, a is the passive, b is the active 11D of the
patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e is the right
side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 6. Photographs of patlents at Day 7 from study group A. Here, a is the passive, b is the active IID of the
patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e is the right
side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 7. Photographs of patients at Day 14 from study group A. Here, a is the passive, b is the active 11D of the
patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e is the right
side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 8. Photographs of patients at Day 21 from study group A. Here, a is the passive, b is the active 11D of the
patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e is the right
side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 9. Photographs of patients at the 1 month mark from study group A. Here, a is the passive, b is the active
IID of the patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e
is the right side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 10. Photographs of patients at the 2 month mark from study group A. Here, a is the passive, b is the active
IID of the patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e
is the right side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 11. Photographs of patients at the 3 month mark from study group A. Here, a is the passive, b is the active
IID of the patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e
is the right side and f is the left side image of cheek flexibility measurement of the patient.
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Study Group B:

Figure 12. Preoperative photogths of patient from study group B. Here, a is the left profile, b is the front profile
and c is the right profile of the patient; d is the right side view and f is the left side view of the buccal mucosa; e
is the preoperative 11D of the patient; g is the right side and h is the left side cheek flexibility measurement of the
patient.
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Figure 13. Photographs of patients at Day 0 from study group B. Here, a is the passive, b is the active 11D of the
patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e is the right
side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 14. Photograbﬁs 6f“patients at Day 7 from study group B. Here, a isthe p ;s,sive,. bis te active 11D of the
patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e is the right
side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 15. Photographs of patients at Day 14 from study group B. Here, a is the passive, b is the active 11D of the
patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e is the right
side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 16. Photographs of patients at Day 21 from study group B. Here, a is the passive, b is the active 11D of the
patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e is the right
side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 17. Photographs of patients at the 1 month mark from study group B. Here, a is the passive, b is the active
IID of the patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e
is the right side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 18. Photographs of patients at the 2 month mark from study group B. Here, a is the passive, b is the active
IID of the patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e
is the right side and f is the left side image of cheek flexibility measurement of the patient.
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Figure 19. Photographs of paients at the 3 month mark from study group B. Here, a is the passive, b is the active
11D of the patient’s mouth; c is the right side and d is the left side of the buccal mucosa of the patient’s mouth; e
is the right side and f is the left side image of cheek flexibility measurement of the patient.

VI.  Discussion

The clinical management of Oral Submucous Fibrosis presents significant challenges due to its
irreversible fibrotic nature and potential for malignant transformation* °. The results of this study demonstrate a
clear advantage of diode laser fibrotomy over intralesional injections in improving various clinical outcomes.

The most notable improvement was seen in the interincisal distance (11D), where Group A (diode laser)
showed a mean increase of 9.77 mm, significantly greater than Group B (7.23 mm). This can be attributed to the
precise excision of fibrotic bands using the diode laser, causing minimal collateral tissue trauma and promoting
faster recovery?s 15 19,

Burning sensation, measured via the Visual Analog Scale (VAS), also showed greater reduction in Group
A. This outcome may reflect the anti-inflammatory and nerve-sealing effects of laser application, which contrasts
with the transient and variable relief offered by injectable agents® 2, Intralesional therapy, while effective in
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reducing inflammation, does not mechanically release fibrotic constraints, hence its limited long-term impact on
symptoms.

Cheek flexibility improved significantly in the laser group, reinforcing the benefit of surgical release of
fibrotic bands over biochemical modulation alone. Improvement in buccal mucosa color and texture also indicated
better healing and mucosal regeneration in the diode laser group. The higher prevalence of normal pink color and
fewer fibrous bands in Group A is consistent supporting laser-induced neoangiogenesis and reduced fibrosist* 2%,

Intralesional injection therapy, comprising hyaluronidase, corticosteroids, placental extract, and local anesthetic,
has been advocated for decadest® 1* 25, However, its impact remains limited in cases of moderate to severe fibrosis.
Hyaluronidase enhances tissue permeability, corticosteroids reduce inflammation, and placental extract promotes
tissue healing26=28. Despite these properties, such therapy does not physically disrupt fibrotic bands, explaining
its relatively inferior performance in this study.

Laser-assisted procedures also offer better patient compliance due to shorter recovery times, reduced pain, and
minimal scarring?®. The procedure is bloodless, precise, and allows immediate functional rehabilitation through
physiotherapy. In contrast, repeated injections are often painful, require multiple sessions, and may lead to local
discomfort or fibrosis recurrences®.

Nonetheless, both modalities require adjunctive post-operative physiotherapy to maintain improvements in mouth
opening and cheek flexibility3.. The study findings reinforce the need for a multimodal approach, integrating
surgical intervention with behavioral therapy and rehabilitation exercises.

VII. Conclusion

This study presents a robust comparative analysis of diode laser fibrotomy and intralesional injection therapy in
the management of Stage Il and 111 Oral Submucous Fibrosis. Diode laser fibrotomy demonstrated significantly
better clinical outcomes in terms of interincisal distance, reduction in burning sensation, cheek flexibility, and
improvement in buccal mucosa color and texture. The minimally invasive nature, precise excision, and faster
healing profile make diode laser an effective modality with superior patient compliance.

While intralesional injection therapy remains a viable option for early-stage disease, its limited efficacy in
moderate fibrosis underscores the need for surgical intervention in advanced cases. This study advocates diode
laser fibrotomy as a primary treatment approach in intermediate OSMF stages, supplemented by physiotherapy
and habit cessation.

Further large-scale, multi-centric studies with long-term follow-up are essential to validate these findings and
establish standardized treatment protocols.
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