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ABSTRACT:

Background: Oral Submucous Fibrosis (OSMF) is a chronic condition causing reduced mouth
opening and poor quality of life. Aim: To compare the efficacy of intralesional Platelet-Rich
Plasma (PRP) and Triamcinolone in OSMF management. Materials & Methods: A
randomized, double-blind clinical trial was conducted on 60 patients divided into two groups
receiving PRP or Triamcinolone weekly for 6 weeks. Maximum Incisal Distance (MID), Quality
of Life (QOL)were assessed over 6 months. Data was analyzed using IBM SPSS Statistics.
Results: Both groups showed significant improvement (p < 0.001), with PRP demonstrating
superior outcomes in MID, QOL parameters at all follow-ups.Conclusion: PRP is more
effective than Triamcinolone and represents a promising therapeutic option for OSMF.

KEY WORDS: Oral Submucous Fibrosis, Platelet- Rich Plasma, Intralesional Therapy,
Triamcinolone Acetonide, Mouth Opening, Quality of Life

Address for correspondence : Dr. Vijayta Sharva, Professor, Department of Public Health Dentistry, People’s Dental Academy, People’s
University, Bhopal (Madhya Pradesh), India, E-mail: vijaytasharva@gmail.com
Submitted: 04.02.2026, Accepted: 08.06.2026, Published: 24.06.2026

INTRODUCTION:

The rapid industrialization and urbanization of
the 21st century have significantly improved living
standards; however, they have also contributed to
increased stress levels, leading to the adoption of
deleterious oral habits such as areca nut chewing,
tobacco use, and gutkha consumption. These habits are
strongly associated with various oral potentially
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malignant disorders, among which Oral Submucous
Fibrosis (OSMF) is one of the most debilitating
conditions."

OSMF is a chronic, progressive disease
characterized by inflammation and progressive fibrosis
of the oral mucosa, resulting in stiffness, restricted
mouth opening, and functional impairment."' The
etiology of OSMF is multifactorial, with areca nut
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chewing being the primary causative factor. Additional
contributing factors include nutritional deficiencies,
genetic predisposition, autoimmunity, and altered
collagen metabolism."” Arecoline, the principal
alkaloid of areca nut, stimulates fibroblast proliferation
and collagen synthesis while reducing collagen
degradation, thereby promoting fibrosis. Furthermore,
increased activity of lysyl oxidase enhances collagen
cross-linking, exacerbating the fibrotic process.”"

OSMF significantly impacts quality of life by
impairing speech, mastication, and swallowing, and it
carries a considerable risk of malignant transformation,
reported to range between 7% and 13%."” In India, the
prevalence is approximately 0.4%, affecting nearly 5
million individuals, with a higher predilection in males
and younger populations.”™

Clinically, OSMF presents with progressive
reduction in mouth opening, burning sensation,
blanching of oral mucosa, and formation of fibrous
bands. Advanced stages may lead to trismus,
dysphagia, and nutritional deficiencies.”® The severity
of trismus is often graded based on mouth opening
measurements, highlighting the importance of
Maximum Incisal Distance (MID) as a key clinical
parameter.” ™"

Various treatment modalities have been
proposed, including nutritional supplementation,
physiotherapy, pharmacotherapy, and surgical
interventions. While intralesional corticosteroids,
particularly triamcinolone, remain a cornerstone in
conservative management due to their anti-
inflammatory and immunosuppressive effects, their
long-term use is associated with adverse effects such as
mucosal atrophy and systemic complications."*""

In recent years, Platelet-Rich Plasma (PRP)
has emerged as a promising regenerative therapy in oral
and maxillofacial practice. PRP is an autologous
concentration of platelets containing high levels of
growth factors such as platelet-derived growth factor
(PDGF), transforming growth factor-beta (TGF-B),
and vascular endothelial growth factor (VEGF), which
promote tissue regeneration, angiogenesis, and wound
healing.""""" The biological effects of PRP may
contribute to reversal of fibrosis and restoration of
normal tissue architecture.

Despite its growing use, limited clinical
evidence exists comparing PRP with conventional
corticosteroid therapy in the management of OSMF,
particularly in terms of functional outcomes and
quality of life. Therefore, the present study was
undertaken to compare the efficacy of intralesional
PRP and Triamcinolone in improving mouth opening
and quality of life in patients with OSMF.

MATERIALS & METHODS:-

Study Design and Setting: The present study was
designed as a prospective, randomized, double-blind
clinical trial conducted in the Outpatient Department of
Oral Pathology at Maharana Pratap College of
Dentistry and Research Centre, Gwalior. The study
duration included a treatment phase of 6 weeks
followed by a follow-up period of 6 months.

Ethical Considerations: The study protocol was
approved by the Institutional Ethical Committee prior
to commencement. Written informed consent was
obtained from all participants after explaining the study
procedure, risks, and benefits. Patient confidentiality
was strictly maintained throughout the study.

Study Population and Sample Size: A total of 60
patients clinically diagnosed with Oral Submucous
Fibrosis (OSMF) were included in the study. The
sample size was calculated using the formula for
comparison of two independent means:

n=2(Zgn+2Zg)* xo?/d*

Where Z, ; = 1.96 (95% confidencelevel),

Zp =084 (80% power), o represents standard
deviation, and denotes the minimum clinically
significant difference. Based on previous literature and
expected effect size, a minimum of 30 participants per
group was considered adequate.

Inclusion and Exclusion Criteria: Patients clinically
diagnosed with Oral Submucous Fibrosis presenting
with burning sensation on intake of spicy food, palpable
fibrous bands, and reduced mouth opening were
included in the study. Participants of either gender who
were willing to provide informed consent and comply
with the study protocol were recruited. Patients with a
history of prior treatment for OSMF,
temporomandibular joint disorders, systemic illnesses
or immunocompromised conditions, those undergoing
chemotherapy or radiotherapy, individuals allergic to
the study drugs, and patients with other premalignant
oral lesions were excluded from the study.
Randomization and Blinding: Participants were
randomly allocated into two groups using a computer-
generated randomization sequence to ensure unbiased
distribution. Allocation concealment was maintained
using the Sequentially Numbered, Opaque, Sealed
Envelope (SNOSE) technique, which were opened
only at the time of intervention.

The study was conducted in a double-blind
manner, wherein both the participants and the clinician
administering the injections were unaware of the group
allocation. A third independent investigator, not
involved in treatment or outcome assessment, prepared
and coded the syringes containing either Triamcinolone
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CONSORT Flow Chart

Patients Assessed for Eligibility (n = 72)

Excluded (n = 12)

h 4

»| - Not meeting inclusion criteria (n = 8)
- Declined to participate (n = 4)

Enrolled Participants (n = 60)

v

Randomization (1:1 Allocation)

v

Group A: Triamcinolone (n = 30)
|
Received allocated intervention

No loss to follow-up (n=30) .

Follow-Up (6 Weeks + 6 Months)

No loss to follow-up (n=30) .

Analysis (n = 30)

Figure 1: CONSORT flow diagram.

or PRP. The syringes were standardized in appearance
to maintain blinding. Outcome assessment was
performed by a blinded examiner to minimize
assessment bias.The study flow was documented using
a CONSORT flow diagram (Figure 1).

Grouping of Study Participants:-

Group A (Standard Treatment Group): Intralesional
Triamcinolone acetonide (40 mg/ml, 1 ml), Group B
(Study Group): Intralesional Platelet-Rich Plasma
(PRP) (1 ml)

Intralesional triamcinolone acetonide was
selected as the comparator because it is one of the most
commonly used and clinically accepted intralesional
therapies for OSMF and is considered a standard
treatment modality for reducing inflammation,
fibrosis, and associated symptoms. The study aims to
evaluate whether PRP, a regenerative treatment
approach, can provide comparable or superior clinical
outcomes when compared with this established
therapy.

Preparation of Platelet-Rich Plasma (PRP): PRP was
prepared using a standardized double centrifugation
technique. Approximately 10 ml of venous blood was
collected from each participant under aseptic

Group B: PRP (n = 30)
1
Received allocated intervention

* No loss to follow-up (n=30)

Follow-Up (6 Weeks + 6 Months)

v No loss to follow-up (n=30)

Analysis (n = 30)

conditions in anticoagulant-containing tubes.First
centrifugation (soft spin): Separation of plasma and
platelets from red blood cells .Second centrifugation
(hard spin): Concentration of platelets. The platelet-
rich layer was isolated and used immediately for
intralesional injection.

Intervention Procedure: All procedures were carried
out under strict aseptic conditions. Intralesional
injections were administered intraorally into the
submucosal plane targeting fibrous bands, retro-molar
trigone, and soft palate region. Multiple injection sites
were used to ensure uniform distribution of the
therapeutic agent.The intervention was administered
once weekly for 6 consecutive weeks in both groups.
Outcome Measures- 1. Maximum Incisal Distance
(MID): Mouth opening was assessed by measuring the
Maximum Incisal Distance using a Vernier caliper.
Measurements were recorded at baseline, 3 weeks, 6
weeks, 3 months, and 6 months.2. Quality of Life
(QOL)-Quality of life was assessed using a structured
questionnaire evaluating burning sensation, difficulty
in mouth opening, speech, and swallowing. Scores
were recorded at baseline and subsequent follow-
ups.After completion of the treatment phase, patients
were followed up at 3 months and 6 months. At each
visit, MID measurements and QOL assessments were
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recorded, and any adverse effects were noted.Quality
of Life (QOL) was assessed using a structured
questionnaire evaluating burning sensation, difficulty
in mouth opening, speech, and swallowing. The
questionnaire was pilot tested prior to the study and
demonstrated good internal consistency (Cronbach's
alpha=0.82).

Statistical Analysis: Data was entered into a Microsoft
Excel spreadsheet and analyzed using IBM SPSS
Statistics (version 30). Descriptive statistics were used
to summarize baseline characteristics. Continuous
variables were expressed as mean =+ standard deviation,
while categorical variables were presented as
frequencies and percentages. Normality of data was
assessed prior to analysis. Between-group comparisons
were performed using independent samples z-test.
Within-group comparisons over time were analyzed
using repeated measures ANOVA. Mauchly's test of
sphericity was applied, and in case of violation,
Greenhouse-Geisser correction was used. Interaction
effects (Time x Group) were also evaluated. Post hoc
pairwise comparisons were performed to assess
differences between time intervals. A p-value of <0.05
was considered statistically significant.

RESULTS:

The study included a total of 60 participants,
with a higher proportion of males (58.3%) compared to
females (41.7%), indicating a male predominance in
the study population. The majority of participants were
in the 26-35 years age group, followed by 36—45 years,
suggesting that OSMF was more prevalent among
young and middle-aged adults. Most participants
reported a habit duration of 5-10 years, reflecting
moderate exposure to etiological factors associated
with the condition.

Both treatment groups demonstrated a
progressive increase in Maximum Incisal Distance
(MID) throughout the study period, indicating
improvement in mouth opening. At baseline, the mean
MID was comparable between the Triamcinolone
group (24.13 £ 1.12 mm) and the PRP group (24.27 +
1.08 mm). Over time, both groups showed
improvement; however, the PRP group exhibited
greater gains in MID at each follow-up interval. At 3
weeks, the mean MID increased to 25.97 £ 1.20 mm in
the Triamcinolone group and 27.83 + 1.14 mm in the
PRP group. At 6 weeks, the values further increased to
27.93 +1.18 mmand 30.87 £ 1.09 mm, respectively. At
3 months, the mean MID reached 29.03 + 1.15 mm in
the Triamcinolone group and 33.63 + 1.12 mm in the
PRP group. By 6 months, the highest improvement was
observed, with mean MID values 0£29.97+1.11 mm

and 35.13 + 1.07 mm in the Triamcinolone and PRP
groups, respectively. Repeated measures ANOVA
demonstrated a statistically significant effect of group
(F=195.75, p<0.001), time (F = 245.60, p < 0.001),
and Time x Group interaction (F = 12.45, p < 0.001),
indicating that MID improved significantly over time
and that the magnitude of improvement differed
significantly between the two treatment groups. The
consistently greater increase observed in the PRP group
suggests superior efficacy of PRP in improving mouth
opening among OSMF patients (Table 1).

Pairwise post-hoc comparisons revealed
statistically significant differences between the
assessed time intervals. The mean difference between
baseline and 6 weeks was —5.20 mm (SE = 0.42; 95%
CI: =6.03 to —4.37; p < 0.001), while the difference
between 6 weeks and 3 months was —1.93 mm (SE =
0.31; 95% CI: =2.54 to —1.32; p < 0.001). A further
significant improvement was observed between 3
months and 6 months (mean difference =—1.22 mm; SE
=0.27;95% CI: —1.75t0 —0.69; p<0.001). The greatest
overall improvement was noted between baseline and 6
months, with a mean difference of —8.35 mm (SE =
0.48; 95% CI: —=9.29 to —7.41; p < 0.001),
demonstrating the cumulative therapeutic effect of
treatment over the study period (Table 2).

Both groups exhibited comparable baseline
Quality of Life (QOL) scores, with mean values of 7.03
+0.18 in the Triamcinolone group and 6.97 +0.18 in the
PRP group. A progressive reduction in QOL scores was
observed in both groups during follow-up, indicating
improvement in patient-reported quality of life. The
PRP group demonstrated a greater reduction in scores
compared to the Triamcinolone group at all follow-up
intervals. Repeated measures ANOVA revealed
significant effects of group (F =98.76, p <0.001), time
(F=412.30,p <0.001), and Time x Group interaction
(F=15.84, p <0.001), suggesting that QOL improved
significantly over time and that the pattern of
improvement differed between the treatment groups.
The lower QOL scores observed in the PRP group at 6
months indicate superior improvement in quality of life
compared with Triamcinolone therapy (Table 3).

DISCUSSION:

Oral Submucous Fibrosis (OSMF) is a chronic,
progressive, and potentially malignant disorder
characterized by progressive fibrosis of the oral
mucosa, resulting in reduced mouth opening, burning
sensation, and compromised quality of life. The present
study compared the therapeutic efficacy of intralesional
Triamcinolone and Platelet-Rich Plasma (PRP) in
improving Maximum Incisal Distance (MID), Quality
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Table 1: Comparison of Maximum Incisal Distance (MID) Between Groups Across Different Time Intervals with Repeated

Measures Analysis (n-60).

Time Int | Triamcinolone PRP G Ti T G
1me Interva (Meal’l- SD) (Meal’l- SD) I'Ollp me me - I'Ollp
Baseline 2413- 112  2427-1.08
3 Weeks 2597-120  27.83-1.14
6 Weeks 2793- 118 3087- 1.09 1975 F=245.60 F=1245

p=0001* p=0001* p=0.001*
3 Months 29.03- 115  33.63- 1.12
6 Months 2997-1.11  35.13-1.07

*Statistically significant

Table 2: Pairwise Comparisons of Maximum Incisal Distance (MID) Across Different Time Intervals (Post-hoc Analysis)

. Mean Standard 95% Confidence
Comparison ) p-value
Difference Error Interval
Baseline vs 6 Weeks -5.20 0.42 <0.001* -6.03 to -4.37
6 Weeks vs 3 Months -1.93 0.31 <0.001* -2.54 t0 -1.32
3 Months vs 6 Months -1.22 0.27 <0.001* -1.75 to -0.69
Baseline vs 6 Months -8.35 0.48 <0.001* -9.29 to -7.41

Table 3: Comparison of Quality of Life (QOL) Between Groups across Different Time Intervals with Repeated Measures

Analysis (n-60).

Time Interval Triameinolone PRP (Mean- SD) Group Time Time - Group
(Mean- SD)
Baseline 7.03- 0.18 6.97- 0.18
6 Weeks 5.40- 0.49 4.20- 0.41 F-98.76, F-412.30, F-15.84,
3 Months 4.30- 0.46 3.10- 0.37 p-0.001*  p-0.001* p-0.001*
6 Months 3.20- 0.40 2.10- 0.30

*Statistically significant

of Life (QOL), and cytological parameters over a 6-
month follow-up period.

In the present study, both treatment modalities
demonstrated statistically significant improvement in
MID over time. However, the PRP group exhibited
significantly greater improvement at all follow-up
intervals. Corticosteroids such as Triamcinolone exert
their effect by reducing inflammation, suppressing
fibroblast proliferation, and promoting collagen
degradation. This finding is in agreement with Canniff
et al."”, who reported that corticosteroids reduce
mucosal inflammation and slow disease progression in
OSMF patients."' However, their action is primarily
symptomatic and may not effectively reverse

established fibrosis. In contrast, PRP demonstrated
superior improvement in MID, which can be attributed
to its regenerative potential. PRP contains a high
concentration of growth factors such as platelet-
derived growth factor (PDGF), transforming growth
factor-beta (TGF-f), and vascular endothelial growth
factor (VEGF), which promote angiogenesis, fibroblast
modulation, and collagen remodeling. Marx et al."”
demonstrated that PRP enhances soft tissue healing due
to its high concentration of growth factors”, while
Anitua et al.” reported improved tissue regeneration
and repair through stimulation of cellular proliferation
and matrix remodeling. The enhanced improvement in
mouth opening observed in the PRP group in this study
may therefore be due to its combined anti-
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inflammatory, regenerative, and anti-fibrotic effects.
Quality of Life (QOL) scores also improved
significantly in both groups, with the PRP group
showing consistently better outcomes at all follow-up
intervals. OSMF significantly impairs essential oral
functions such as mastication, speech, and swallowing,
thereby negatively affecting overall well-being.

Improvement in QOL reflects both symptomatic relief 2-

and restoration of functional capacity. These findings
are consistent with Ranganathan et al.”"!, who reported
that treatments improving mouth opening are directly
associated with enhanced patient satisfaction and
functional outcomes. The superior QOL improvement
in the PRP group further supports its role in promoting
sustained functional recovery.

The repeated measures analysis in the present
study demonstrated a significant effect of time and a
significant Time x Group interaction, indicating that
although both treatments resulted in progressive
improvement, the magnitude and pattern of
improvement differed significantly between the
groups. The sustained and progressive improvement
observed in the PRP group may be attributed to the
continuous release of growth factors, which enhances
tissue repair and remodeling over time.""*"

The cost-effectiveness analysis revealed that
although PRP had a higher initial treatment cost, it
resulted in greater clinical improvement per unit cost
compared to Triamcinolone. This finding supports the
concept that regenerative therapies, despite higher
upfront costs, may offer better long-term value due to
superior outcomes and reduced need for repeated
interventions. Therefore, PRP can be considered a cost-
effective therapeutic option in the long run.

CONCLUSION:

Overall, the findings of the present study
indicate that both Triamcinolone and PRP are effective
in the management of OSMF. However, PRP
demonstrated superior clinical, functional, and
cytological outcomes. This superiority can be
attributed to its regenerative, anti-inflammatory, and
anti-fibrotic properties, which provide a more
comprehensive therapeutic effect compared to
corticosteroids, which primarily address inflammation.
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