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Abstract

Background: Oral submucous fibrosis (OSMF) is a chronic, progressive and potentially malignant disorder of the
oral cavity, strongly associated with areca nut and betel quid chewing, and characterised by burning sensation and
progressive restriction of mouth opening. Numerous treatment modalities have been tried, but none is uniformly
successful, prompting continued interest in combination and herbal-adjunct regimens.

Aim: To evaluate the efficacy of pentoxifylline combined with garlic pearls in the management of OSMF, compared
with a B-complex (multivitamin) control.

Materials and Methods: In this randomized controlled trial, 30 clinically diagnosed OSMF patients were randomized
into two groups of 15. The study group received tablet pentoxifylline 400 mg thrice daily plus two garlic pearls twice
daily, and the control group received B-complex capsules twice daily, each for three months. Burning sensation
(Visual Analogue Scale, 0—-10), mouth opening (mm), tongue protrusion (mm) and cheek flexibility (mm) were
recorded at baseline and at monthly follow-up. Data were analysed using paired t-test, Student’s t-test and repeated-
measures ANOVA (SPSS 20.0); p < 0.05 was significant.

Results: Overall grade improvement was 86.66% in the pentoxifylline + garlic group versus 33.33% in the control
group. The study group showed greater improvement across all parameters: burning sensation reduced by 56.84%
(mean VAS reduction 3.6), mouth opening increased by 14.81% (4 mm), tongue protrusion by 20.07% and cheek
flexibility by 60%. Reduction in burning sensation was statistically significant within both groups (study p = 0.0001;
control p =0.0007). Between-group analysis showed significantly greater improvement in the study group for tongue
protrusion (p = 0.0091) and cheek flexibility (p < 0.0001), whereas the difference in mouth opening did not reach
statistical significance.

Conclusion: The combination of pentoxifylline and garlic pearls produced clinically meaningful improvement in the
signs and symptoms of OSMF and outperformed multivitamin therapy, with only mild, dose-related side effects.
Larger, longer trials are warranted to confirm these findings.
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Introduction

Oral submucous fibrosis (OSMF) was defined by
Pindborg (1966) as an insidious chronic disease
affecting any part of the oral cavity and sometimes the
pharynx, associated with a juxta-epithelial
inflammatory reaction followed by fibroblastic change
in the lamina propria and epithelial atrophy, leading to
stiffness of the oral mucosa, trismus and difficulty in
eating.[1] A comparable condition was described in
ancient medicine by Susrutha as “Vidari”; Schwartz
(1952) termed it “atrophica idiopathica mucosa oris”,
and the term OSMF was coined by Joshi in 1953.[2,3]
The strongest risk factor for OSMF is chewing of betel
quid containing areca nut, a habit practised widely in
the Indian subcontinent and Southeast Asia.[4,5] Of
the areca-nut alkaloids—arecoline, arecaidine,
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guvacine and guvacoline—arecoline is the most potent
and plays a major role in pathogenesis by causing an
abnormal increase in collagen production.[6] Genetic
and immunologic predisposition, chillies, lime,
tobacco and nutritional deficiencies (particularly iron
and vitamins) are additional contributory factors.[7,8]
Areca-nut constituents induce excessive reactive
oxygen species, and fibrosis is thought to result from
increased cross-linking of collagen through up-
regulation of lysyl oxidase activity.[9,10]

Clinically, the onset is insidious over two to five years,
with prodromal burning sensation, blisters, ulceration,
excessive salivation and altered taste.[11] As the
disease progresses the mucosa becomes blanched and
opaque, and dense fibrous bands—particularly around
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the pterygomandibular raphe—produce progressive
limitation of mouth opening. Among oral potentially
malignant disorders, OSMF carries the highest rate of
malignant transformation.[12,13]

Medical management is largely symptomatic and
aimed at improving mouth opening, and includes
corticosteroids, antioxidants, proteolytic enzymes,
placental extracts, interferon-y, peripheral
vasodilators, levamisole and physiotherapy; surgical
modalities are reserved for advanced cases.[14,15]
Intralesional steroids can improve symptoms but are
associated with pain, infection and rebound fibrosis on
follow-up.[16] These limitations have driven interest
in agents with vasodilatory, anti-inflammatory and
antioxidant activity.

Pentoxifylline, a tri-substituted methyl-xanthine
derivative, is a “rheologic modifier” with vasodilating,
anti-inflammatory and immunomodulatory
properties.[17] It improves microcirculation, reduces
platelet aggregation and granulocyte adhesion,
increases leukocyte deformability, alters fibroblast
physiology to promote fibrolysis, and possesses
antithrombin, antiplasmin and fibrinolytic
activity.[18,19] Garlic, one of the oldest cultivated
herbs, is a rich source of organosulphur compounds
(notably allicin) with antioxidant, anti-inflammatory,
immunomodulatory and vasorelaxant properties, and
is inexpensive with good patient compliance.[20,21]
Because both agents share vasodilatory, anti-
inflammatory, antioxidant and immunomodulatory
actions, their combination may exert a synergistic
effect.[22] The present trial was therefore undertaken
to evaluate the efficacy of garlic with pentoxifylline in
the management of OSMF.

Materials and Methods

Study design and setting. This randomized controlled
trial was conducted in the Department of Oral
Medicine and Radiology, Shree Bankey Bihari Dental
College & Research Centre, Ghaziabad, Uttar Pradesh,
India, from December 2020 to September 2022.
Approval was obtained from the Institutional Ethical
Committee and written informed consent was taken
from all participants.

Participants. Thirty patients of either gender,
clinically diagnosed with OSMF, were enrolled.
Inclusion criteria were: clinical diagnosis of OSMF;
adult patients; no OSMF treatment in the preceding
three months; willingness to quit areca nut, gutkha or
pan masala use; and willingness to attend regular
follow-up for six months. Patients with co-existing
systemic, cardiac, gastrointestinal, metabolic or
neurological disease, pregnant or lactating women,
patients with a past diagnosis of cancer, and those
already under OSMF treatment within the last six
months were excluded.
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Grouping and intervention. Participants were
segregated into a study group and a control group (15
each). The study group received tablet pentoxifylline
400 mg thrice daily and two garlic pearls twice daily
after food for three months. The control group
received B-complex capsules (B-complex forte with
vitamin C) twice daily after food for the same period.
All patients were counselled regarding habit cessation
before commencing treatment.

Outcome assessment. Four clinical parameters were
assessed. Burning sensation was recorded on a Visual
Analogue Scale (VAS, 0-10). Mouth opening was
measured as the inter-incisal distance between
maxillary and mandibular central incisors at maximum
opening using a Vernier caliper (mean of three
readings), and staged by the Khanna & Andrade
(1995) classification[23]: Stage I >40 mm, II 3140
mm, [1I 21-30 mm, IV 11-20 mm, V <10 mm. Tongue
protrusion was measured from the mesio-incisal angle
of the lower left central incisor to the tip of the
protruded tongue. Cheek flexibility was measured by
the Mathur and Jha method[24] (difference between
the tragus—angle-of-mouth reference distance at rest
and on full cheek inflation). Parameters were recorded
at baseline and at the first, second and third months,
over six recall visits.

Statistical analysis. Means and percentages were
computed for each group. A paired t-test was used for
intra-group comparison and repeated-measures
ANOVA for comparison across intervals within
groups; Student’s t-test was used for between-group
comparison. Analysis was performed in SPSS 20.0. A
p-value < 0.05 was considered significant, < 0.01
highly significant and < 0.001 very highly significant.
Results

Of the 30 participants, 24 were male and 6 female
(male-to-female ratio 4:1). The mean age was 35.4
years; the peak incidence occurred in the 21-30-year
age group (12 patients), followed by 3140 (9), 41-50
(4) and 51-60 (4), with a single patient under 20 years.

Parameter Study group | Control group
(PTX + (B-complex)
Garlic)

Patients (n) 15 15

Overall grade 86.66% 33.33%

improvement

Table 1. Overall grade improvement by group.

Grade improvement was markedly higher in the
pentoxifylline + garlic group (86.66%) than in the B-
complex group (33.33%). Mean improvements in each
clinical parameter are summarised in Table 2.

Param Study Stud | Control | Cont
eter group y group rol
mean grou mean grou
improve | p% | improve | p %
ment ment
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Mouth 4.00 14.8 1.13 3.61
opening 1% %
(mm)

Burning 3.60 56.8 2.20 46.48
sensatio 4% %
n

(VAS)

Tongue 1.01 20.0 0.12 1.96
protrusi 7% %
on

(mm)

Cheek 2.60 60.0 0.33 5.95
flexibili 0% %
ty (mm)

Table 2. Mean and percentage improvement in clinical
parameters over three months.

Within each group, the reduction in burning sensation
was statistically significant (study group p = 0.0001;
control group p = 0.0007). The change in mouth
opening and in overall grade did not reach statistical
significance within either group (study group mouth
opening p = 0.2817, grade p = 0.9297; control group

mouth opening p = 0.627, grade p = 0.3707).
Comparison | Group | p-value | Significance
Burning Study 0.0001 Significant
sensation
(VAS)

Burning Control | 0.0007 Significant
sensation

(VAS)

Mouth Study 0.2817 Not
opening significant
Mouth Control | 0.6270 Not
opening significant

Table 3. Statistical significance of change in burning
sensation and mouth opening within groups.

On between-group comparison of the improvement
achieved, the study group showed significantly greater
gains than the control group in tongue protrusion
(mean difference 0.89 mm; t = 2.8026, df = 28; p =
0.0091, very significant) and in cheek flexibility
(mean difference 2.27 mm; t = 7.1792, df = 28; p <
0.0001, extremely significant). In percentage terms,
tongue protrusion improved by 20.07% versus 1.96%
and cheek flexibility by 60% versus 5.95% in favour
of the study group.

Between-group Mean t(df= | p-value
comparison difference 28)

Tongue 0.89mm | 2.8026 | 0.0091
protrusion

improvement

Cheek 227mm | 7.1792 <
flexibility 0.0001
improvement
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Table 4. Between-group comparison of improvement
(study vs. control).

A few patients in the study group reported mild, dose-
related side effects, including malodour, gastritis,
nausea and dizziness, all of which subsided on
withdrawal of the drug.

Discussion

OSMF is a potentially malignant disorder driven
principally by areca-nut chewing, with the highest
malignant transformation potential among oral
potentially malignant disorders.[12,13,25] Because its
treatment is prolonged and most agents carry side
effects, combination and herbal-adjunct regimens have
attracted growing attention.[14,26] In this trial the
combination of pentoxifylline and garlic pearls
produced improvement across all four -clinical
parameters—burning sensation, mouth opening,
tongue protrusion and cheek flexibility—and clearly
outperformed multivitamin therapy, with an overall
grade improvement of 86.66% versus 33.33%.
Pentoxifylline improves blood flow through peripheral
vessels by reducing blood viscosity, decreasing
platelet aggregation and granulocyte adhesion, and
increasing leukocyte deformability; it also inhibits
inflammatory cytokine production and exerts
immunomodulatory effects.[18,19] In OSMF, where
collagen deposition and a hypercoagulable state
restrict nutrient delivery to affected tissue, these
actions plausibly underlie the observed symptomatic
relief.  Garlic contributes antioxidant, anti-
inflammatory and vasorelaxant activity through its
organosulphur  compounds, and the shared
mechanisms of the two agents provide a rationale for
synergy.[20,21,22]

The findings are consistent with several previous
reports. Jain et al[22] and Leelakshi et al.[27]
documented substantial reductions in burning
sensation and improvements in mouth opening, tongue
protrusion and cheek flexibility with pentoxifylline-
based regimens. Rajeshwari et al.,[22] Mehrotra et
al.[28] and Khaaviya et al.[29] reported significant
symptomatic improvement with pentoxifylline, with
total symptom scores improving by 85-86%,
mirroring the grade improvement seen here.[30,31]
Bishnoi et al.[32] and Bhambal et al.[33]/Patil et
al.[34] similarly found greater improvement in
pentoxifylline  groups than in  multivitamin
controls.[35]

Not all evidence is concordant. Prabhu et al.[36] found
no significant improvement in mouth opening or
tongue protrusion with adjunctive pentoxifylline, and
Fedorowicz et al.[37] could not isolate the drug’s
effect because physical therapy was co-administered.
In the present study, although the combination group
improved more than the control group on every
measure, the change in mouth opening did not reach

Page: 1527



Efficacy of Pentoxifylline in Combination with Garlic Pearls in the Management of Oral Submucous Fibrosis: A
Randomized Controlled Trial

statistical significance within either group, and the
between-group difference in mouth opening was
likewise non-significant—consistent with the more
equivocal literature on this particular parameter. The
statistically robust between-group differences were in
tongue protrusion and cheek flexibility.
The principal limitations are the small sample size (15
per group), the relatively short three-month treatment
period, and the absence of blinding and histological or
biochemical confirmation of response.[38] These
factors limit the precision and generalisability of the
estimates and may explain why some clinically
favourable differences did not attain statistical
significance.[39]
Conclusion
Within its limitations, this trial indicates that the
combination of pentoxifylline and garlic pearls is
effective in improving the signs and symptoms of
OSMF—burning sensation, mouth opening, cheek
flexibility and tongue protrusion—and is superior to
multivitamin therapy, with only mild, dose-related and
reversible side effects. Because OSMF markedly
compromises quality of life, an inexpensive, well-
tolerated combination regimen is clinically
attractive.[40] Larger, adequately powered, blinded
trials with longer follow-up are needed to substantiate
the role of pentoxifylline and garlic in the management
of OSMF.
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