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Abstract
To evaluate the efficacy of laser fibrotomy in patients with oral submucous fibrosis (OSMF) and also to correlate the habit
variables causing OSMF. Thirty patients diagnosed clinically and histopathologically with OSMF were included in the study.
Laser fibrotomy was done under local anesthesia using Zolar diode laser (980 nm frequency) at 2-W power in contact mode with
fibro-optic cutting tip. The patients were advised to practice mouth-opening exercises rigorously, and topical corticosteroid was
given for burning sensation and pain for 6 months. Pre- and post-treatment comparison of mouth opening, burning sensation,
tongue protrusion, and cheek flexibility was analyzed after a follow-up period of 9 months. After a follow-up period of 9 months
from the surgical intervention, the mean value of difference in pre- and post-treatment of VAS score, mouth opening, and tongue
protrusion was found to be 3.3 ± 2.1, 7.7 ± 5.1, 1.6 ± 2.7, and 0.38 ± 0.61 respectively. Using the Wilcoxon signed rank test, all
the above difference in mean was found to be significant with p value < 0.05. With above suggested significant results, lasers can
provide an alternative and better means for surgical fibrotomy, relieving trismus in moderate OSMF as they are minimally
invasive, cause less hemorrhage, and have faster healing and minimal surgical site scaring and relapse.
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Introduction
Oral submucous fibrosis (OSMF) is a chronic disease of oral
mucosa characterized by inflammation and progressive fibrosis of lamina propria and deeper connective tissues, followed
by stiffening of an other wise yielding mucosa resulting in
difficulty in opening the mouth [1, 2]. It is a crippling disease
in terms of progressive reduction in mouth opening, ulcerations, and burning sensation of the oral mucosa leading to
difficulty in eating and swallowing, nutritional deficiency,
poor oral hygiene, and impaired ability to speak [3].
The malignant transformation rate has been reported as 3–
19% [4, 5]. A wide variety of treatments including medical,
physical, and surgical treatments have been instituted for its
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management over the past few decades, but so far, evidencebased treatment protocol is still lacking. The literature has lack
of reliable and valid data about the effectiveness of specific
interventions for the management of OSMF [6].
The mainstay of treatment for initial stage of OSMF is
conservative like cessation of habit, physiotherapy, and medical, which includes anti-oxidant therapy, nutritional, vitamin,
and iron supplements along with topical corticosteroids [7]. In
the moderate subgroup along with the medical therapy adjuncts like intralesional injections of corticosteroids, hyaluronidase, or placentrex, systemic corticosteroids, immunomodulators, and pentoxifylline are given [7]. Surgical management
is usually implemented in advanced stage of the disease where
sufficient mouth opening can only be achieved by complete
release of fibrotic bands and reconstruction of resultant defect
with split thickness skin graft, buccal fat pad, micro-vascular
free radial forearm flap, tongue flap, or nasolabial flap [8].
Currently, managing the group II and III OSMF is more challenging as conservative treatment does not provide much benefit and aggressive surgical techniques are not justified in
these cases.
Lasers can be used as an alternative for surgical fibrotomy
as they have the advantage of providing a bloodless field, are
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minimally invasive, and have less fibrosis and minimal scarring after complete healing. Recently, uses of diode 810–
980 nm [9], KTP—532 nm [10, 11], and Er,Cr:YSGG—
2780 nm [12, 13] have been undertaken for the management
of reduced mouth opening. One of the important aspects of
management is to restore functionality by increasing the
amount of mouth opening, which in turn also acts as a motivational factor for quitting habit and improving the nutritional
status. It is a chronic disease and no single medical management can lead to complete reversal of symptoms. Moreover,
the long duration of medical treatment leads to increased expense, non-compliance, and systemic adverse effects [14]. In
such a situation, lasers can be used as a safe, cost-effective
treatment modality with minimal side effects.
Here, we present a case study of 30 patients with OSMF
treated with diode laser under local anesthesia followed by
active mouth-opening exercises along with habit cessation
and topical application of corticosteroid. The treatment outcomes were assessed in terms of mouth opening, burning sensation, tongue protrusion, and cheek flexibility.
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Clinical examination
Detailed clinical examination in terms of burning sensation,
mouth opening, tongue protrusion, and cheek flexibility was
performed.
1. Burning sensation: It was recorded using VAS scale (0–
10).
2. Mouth opening: It was measured using a geometric divider and scale between the mesioincisal edge of the upper
left central to the mesioincisal edge of the lower left central incisor tooth in millimeters.
3. Tongue protrusion: It was recorded by measuring the distance from the mesial contact area of the upper central
incisors to the tip of protruded tongue and was recorded
in units of millimeter.
4. Cheek flexibility: Two points were measured between one
third the distance from the angle of the mouth on a line
joining the tragus of the ear and the angle of the mouth
(v1); the subject was then asked to blow his cheeks fully,
and the distance was measured between the two points
marked on the cheek (v2). Cheek flexibility = v2 − v1.

Material and methods
Sample selection
The study was conducted in the Department of Oral Medicine
and Radiology, Maulana Azad Institute of Dental Sciences,
New Delhi, India, over a period of 1 year from December
2015 till January 2017. The proposed study was approved
by the Ethical Committee of the University of Delhi (India).
Inclusion criteria
1. Patients showing clinical characteristic of OSMF (areca
nut habit with blanching and palpable fibrous bands)
whose diagnosis was confirmed histopathologically [15]
2. No evidence of dysplasia or malignancy
histopathologically
3. The patients belonging to group II and group III (moderate OSMF) according to Khanna and Andrade’s clinical
classification [16]

Surgical procedure
Laser fibrotomy was done under local anesthesia (2% w/v
lignocaine and adrenaline in ratio 1:2,00,000 manufactured
by Kwality Pharmaceuticals LTD., Amritsar, India) using a
980-nm solid-state diode laser for oral soft tissues (Model—
Photon plus, Zolar Technology & Manufacturing Co. Inc.,
Mississauga, ON, Canada) [Fig. 1a]. The laser was used according to the manufacture’s manual instructions. A metal
handpiece with disposable cutting fiber of width 400 μm diameter was used in continuous wave emission mode at 2-W
power in contact mode. The total energy was calculated as 4 J
and the fluence was 50 J/cm2. Complete epithelialization of
the mucosal defects took place in approximately 2–3 weeks in
all cases.
The patients were advised to practice mouth-opening exercises rigorously, and topical corticosteroid (triamcinolone
acetonide gel 0.1% as topical application thrice daily) was
given for burning sensation and pain for 6 months.

Exclusion criteria

Outcome measures
1. The patients who were not willing
2. Those with cardiac, respiratory, renal, and hepatic
diseases
A detailed history of smoking and smokeless habit forms
was recorded for each patient [Table 1], and informed consent
for participation in the study was taken.

Parameters of burning sensation, mouth opening, tongue protrusion, and cheek flexibility were recorded during clinical
examination before starting the treatment, at days 7 and 14
and every month until 9 months post treatment [Fig. 2b].
Comparing the preoperative and 9 months post-operative data
results were assessed [Fig. 3a, b]. Patients are still under
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Forms of habit and its constituents

Forms of habit

Constituents

Paan masala [17]

Areca nut, catechu, cardamom, lime, natural and artificial perfuming, and flavoring materials

Gutkha [17]

Areca nut, catechu, cardamom, lime, natural and artificial perfuming, and flavoring materials + chewing tobacco

Paan/betel quid [17] Mixture of areca nut, catechu, and slaked lime wrapped in a betel leaf. In India, most habitual chewers of betel quid add tobacco
Tobacco [18]
Chewing—in the form of loose leaf, plug, or twist
Snuff—finely cut or ground tobacco that can be dry or moist

follow-up at every 3 months for review and assessment of any
malignant transformation.

Results
The age of patients participating in the study ranged from 20
to 50 years. Out of 30 patients enrolled for the study, a maximum of 46.7% (n = 14) were in the age group of 21–30 years
with mean age being 29.7. The study comprised 73.3% (n =
22) of male and 26.6% (n = 8) of female gender. The habit
history of the patients suggested that all the 30 patients practiced smokeless habit form, 73.3% (n = 22) of which was
gutka. 13.3% (n = 4) had a habit of tobacco chewing, 3.3%
(n = 1) had a paan chewing habit, and 10% (n = 3) had combination of tobacco and betel nut chewing [Fig. 4]. 6.7% (n =
2) patients practiced bidi smoking along with smokeless habit

Fig. 1 Photograph showing a
980-nm diode laser unit, b laser
tip initiation on an articulating
paper, and c, d laser fibrotomy of
the right and left buccal mucosa
respectively

forms. Bilateral involvement of fibrotic bands in buccal mucosa was most common, seen in 93.3% (n = 28) of the cases.
Twenty-two cases were in group III and eight were in group II
as per OSMF classification of Khanna and Andrade [16].
Histopathologically 23.3% (n = 7) cases were diagnosed as
early, 70% (n = 21) as moderately advanced, and 6.7% (n = 2)
as advanced OSMF.
After a follow-up period of 9 months from the surgical
intervention, the mean value of difference in pre- and posttreatment of VAS score, mouth opening, and tongue protrusion was found to be 3.3 ± 2.1, 7.7 ± 5.1, 1.6 ± 2.7, and 0.38 ±
0.61 respectively [Fig. 5]. Using the Wilcoxon signed rank
test, all the above difference in mean was found to be significant with p value < 0.05 [Table 2].
Laser fibrotomy was done as a chair-side procedure under
local anesthesia with an average operating time of 1 h. Postoperative complications following fibrotomy like
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Fig. 2 Photograph showing a
mucosa after incision with diode
laser and b healed mucosa with
minimal scarring after 9 months
follow-up

hemorrhage, post-operative infection, nerve damage, and
damage to adjacent tissues and teeth were not recorded in
any case.

Discussion
OSMF is one of the most prevalent premalignant conditions in
India, which is easy to diagnose but difficult to manage. It has
also been referred to as an epidemic in India [17]. Literature
suggests variable gender distribution. Some epidemiological
surveys in India have shown female predominance [18, 19]
whereas other shows male predominance [20]. In the present
study, out of 30 patients, 22 were male and 8 were female. The
mean age in the study was 29.7. The reason for younger age
group and male predominance is due to marketing and easy
availability of gutkha and other related products among
youngsters. Moreover, males are the working gender and
money earner among Indian subcontinent [20].
All the patients had habit history of chewing some form of
betel nut and tobacco. Maximum number of patients 73.3%
(22) had habit of chewing gutka. 13.3% (4) used tobacco,
3.3% (1) had a paan chewing habit, and 10% (3) used a combination of tobacco and betel nut. 6.7% (2) patients practiced
Fig. 3 Photograph showing a
preoperative mouth opening and
b post-operative mouth opening
after 9 months follow-up

bidi smoking along with smokeless habit forms. Gutkha
chewing produces OSMF earlier as compared to other smokeless habit forms. The reason for increased severity and risk of
developing OSMF in gutkha chewers is due to the abrasive
nature of areca nut, which is the main constituent of gutkha
and pan masala, which causes continuous local trauma and
irritation to the oral mucosa leading to morphological changes
[21]. The other reason is more dry weight of areca nut releasing high amount of arecoline [22]. Although smoking is not
directly related to the development of OSMF, when patients
have coexisting smoking habit along with smokeless form,
this poses them to a high risk of malignant changes, as tobacco
smoking has been reported to act jointly with betel quid in the
genesis of oral and esophageal cancers [23].
The various conservative treatment options available for
treating OSMF are not very effective in relieving trismus.
Traditional methods of relieving fibrotic band using knife lead
to increased intraoperative bleeding and difficulty in accessibility due to trismus. Although electrosurgical techniques provide bloodless field, the tissue damage produced is severe
leading to post-operative fibrosis and dehiscence.
Introduction of laser for relieving trismus in OSMF provides
a minimally invasive, cost- and time-effective alternative to
conventional surgical techniques which has associated risk of
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Fig. 4 Pie diagram showing
smokeless habit form distribution

general anesthesia and donor site morbidity and is a timeconsuming procedure. The most commonly used lasers for
fibrotomy in OSMF are Er,Cr:YCCG—2780 nm [12, 13],
KTP 532 nm [10, 11], and the diode laser [9]. Until now, there
is no scientific basis for the selection of type of laser, and the
choice is mostly dependent on its availability in medical setup
[24]. In our study, almost all the patients benefitted from increase in mouth opening. Topical corticosteroid was given as
an adjunctive treatment for pain and inflammation control post
treatment as well to improve burning sensation. In addition to
this, patients were periodically monitored and motivated to
practice mouth-opening exercises which also helped in

preventing relapse of treatment. It was observed that in the
initial phase of post-treatment period, there was a comparative
decrease in mouth opening and increase in VAS score because
of wound healing due to secondary intension following which
there was a progressive increase in mouth opening and decrease in burning sensation. The mean improvement in mouth
opening was recorded as 7.7 and mean decrease in VAS score
was 3.3. The outcome was also measured on the basis of
additional criteria of tongue protrusion and cheek flexibility
which also showed improvement with mean value of 1.6 and
0.38 suggesting that release of fibrotic bands in buccal mucosa
enhanced the flexibility of cheek as well as improved

Fig. 5 Graph showing comparison of pre- and post-operative clinical findings

1744
Table 2

Lasers Med Sci (2018) 33:1739–1745
Outcome assessment

Assessment criteria

Pretreatment mean value

Post-treatment mean value

Difference in mean value

p value (Wilcoxon signed rank test)

Mouth opening

23.08

30.82

7.7

.0001

5.97

2.60

3.3

.0001

27.40
0.98

29
1.37

1.6
0.38

.005
.004

VAS
Tongue protrusion
Cheek flexibility

restricted tongue protrusion to some extent. None of the previous conducted studies on laser fibrotomy assessed the outcome measures based on the abovementioned criteria as the
main objective was to measure only an increase in mouth
opening.
In our experience, diode laser fibrotomy under local anesthesia is not feasible in group IV cases due to limited accessibility
but can be a sustainable option in group II and III OSMF. It is
easy to use and gives precise line of cutting without the risk of
damaging the adjacent structure or underlying muscle. As it is a
bloodless procedure and a coagulum of protein deposits on the
surface, spontaneous epithelization takes place and the affected
area is visible to inspection in contrast to conditions where bulky
flaps might hide developing malignancy. Diode laser can be
easily performed in a dental setup or minor operating room
under local anesthesia, making it cost-effective. As majority of
the patients suffering from this disease are from lower socioeconomic strata, diode laser fibrotomy can offer affordable treatment adjunct. It also acts as a motivational factor as patient can
appreciate increase in mouth opening which further encourage
them to practice mouth-opening exercise, to improve nutritional
status and refrain from starting the habit again.

Helsinki declaration and its later amendments or comparable ethical
standards.
Informed consent Informed consent was taken from every patient enrolled for the study.
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