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Introduction and Objective: Oral submucous fibrosis (OSF) is a progressive, chronic condition that manifests primarily with a 
burning sensation upon consuming spicy foods in its early stages and trismus in its advanced phase. Managing these symptoms is 
challenging, often requiring conservative measures in the initial stages and surgical interventions later. This study aimed to evaluate 
the efficacy of surgical treatment for trismus in OSF through surgical fibrolysis and split skin graft application and assess long-term 
outcomes.

Methods and Materials: We conducted a retrospective hospital-based study involving 25 patients selected from a cohort 170 
diagnosed with OSF at the Oral and Maxillofacial Surgical Hospital, Rajkot, India. Surgery was indicated for patients with inter-
incisal distance (IID) measurements ranging from 0.00 cm (complete trismus) to 2.5 cm, with patients exhibiting IID greater than 
2.5 cm not included in surgical treatment. Comprehensive patient records were maintained, and follow-ups were conducted for at 
least three years postoperatively. IID measurements were taken pre-operatively, intra-operatively, immediately post-operatively, and 
subsequently at 6 months, 1 year, 2 years, and 3 years post-surgery.

Results: The average IID for the 25 patients preoperatively was 1.49 cm, which improved to 2.86 cm intra-operatively and 3.40 cm 
immediately post-operatively. Follow-up IID measurements at respective intervals were as follows: 3.51 cm at 6 months, 3.45 cm at 1 
year, 3.43 cm at 2 years, and 3.44 cm at 3 years. This demonstrates an overall improvement from preoperative IID of 1.49 cm to 3.44 
cm after three years. Statistical analysis revealed significant results with a p-value < 0.05.

Conclusion: The surgical excision of fibrous bands followed by split skin grafting of the buccal mucosa has shown promising long-
term outcomes without complications, establishing it as an effective treatment modality for trismus in OSF. A comprehensive surgical 
protocol for applying skin grafts in OSF is proposed.
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Introduction

Oral submucous fibrosis (OSMF) is a chronic, progressive, ir-
reversible scarring disease predominantly affecting individuals 
of Southeast Asian descent. Schwartz (1952) first described this 
condition while examining five Indian women in Kenya, labeling 
it “atrophic idiopathic (tropica) mucosae Oris” [1]. Subsequently, 
Joshi (1953) redefined it as oral submucous fibrosis, emphasizing 
its histopathological characteristics [2]. According to the World 
Health Organization, OSF qualifies as an oral precancerous condi-
tion characterized by a generalized pathological state of the oral 
mucosa with a significantly increased risk of malignancy [3].

The disease has gained recognition as a significant health con-
cern within the Indian subcontinent, with higher prevalence in 
India, Pakistan, Sri Lanka, Nepal, and regions with Indian diaspo-
ras, including Europe and North America. Clinically, patients typi-
cally present with two main complaints: a burning sensation in the 
mouth—especially while consuming spicy food—and progressive 
trismus. Clinical assessments commonly reveal severe oral ulcer-
ations, white blanched mucosa, and submucosal fibrous bands 
contributing to restricted mouth opening [4].

A biopsy is critical to exclude potential malignant transforma-
tions despite primarily being diagnosed clinically. The underlying 
fibrosis may extend into the musculature, forming dense fibrous 
bands that typify this disorder. The condition inflicts significant 
morbidity due to eating difficulties and has prompted various sur-
gical interventions, ranging from the release of fibrous bands to 
more extensive reconstructive procedures, including the release or 
excision of intra-oral fibrous bands, coronoidectomies, muscle of 
mastication myotomies, and soft tissue reconstruction with split-
thickness skin graft or allograft [5].

The various local or distant tissue flaps used for covering raw 
areas after surgical excision of the fibrous bands are either intra 
oral tissue flaps or extra oral tissue flaps and include naso-labial 
flaps, palatal flaps, buccal fat pad tissue, lateral tongue flaps, radial 
forearm free flaps, antero-lateral-thigh flaps, vascularized tempo-
ral myofascial flaps, and submental flaps. Other techniques include 
split skin grafts, absorbable collagen membranes, collagen/silicone 
bilayer membranes, and lasers. Each of these techniques has its ad-
vantages and disadvantages and works best in the hands of those 
who advocate it. The classification of these various techniques is 
mentioned in table 1.

Table 1: Classification of various techniques used in the surgical management of oral submucous fibrosis
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For cases in which initial surgical intervention is unsuccessful 
(recurrent trismus; usually secondary to lack of compliance with 
physical therapy or surgical failure), more aggressive surgical 
treatment is indicated. Again, excision of any fibrous bands intra-
orally and repeated masticatory muscle myotomy is required. This 
often results in a larger buccal soft tissue defect, requiring signifi-
cant reconstruction. This can include a pedicled temporalis flap, a 
pedicled superficial temporalis fascial flap, or a radial forearm free 
flap combined with split-thickness skin graft coverage [6].

Postoperative physical therapy is essential, as non-compliance 
can lead to recurrent trismus. Patients must be informed that OSF 
remains unresolved even after surgery, underscoring the need for 
lifelong management strategies, including cessation of areca nut 
and tobacco use and consistent oral cancer surveillance. 

Materials and Methods
This retrospective study was conducted at the Oral and Max-

illofacial Surgery Hospital in Rajkot, Gujarat, India, involving 170 
patients diagnosed with OSF based on specific clinical criteria, 
notably burning sensations when consuming spicy food and pro-
gressive trismus. The diagnosis was confirmed via biopsy. Relevant 
demographic and clinical data were collected, including the history 
of areca nut and tobacco use and oral hygiene conditions. Inter-
incisal distance (IID) was measured using calipers, and additional 
radiological examinations were performed as required.

Patients exhibiting marked trismus (IID < 2.5 cm) were offered 
surgical treatment through fibrolysis and skin grafting. Informed 
consent was obtained from all participants. The cohort consisted 
exclusively of males aged 21 to 40, with an average age of 30.5 
years.

Inclusion criteria:

1.	 Confirmed diagnosis of OSF via clinical and histopathological 
examination.

2.	 IID < 2.5 cm.
3.	 Informed consent from patients with a comprehensive un-

derstanding of the procedure.
4.	 Commitment to quit tobacco for the duration of postopera-

tive care.
5.	 Patients in good general health with regular blood and urine 

tests.

Exclusion criteria:

1.	 IID > 2.5 cm.
2.	 Patients primarily complain of burning sensations without 

significant trismus.
3.	 Patients cannot comprehend the surgical procedure or refuse 

to consent.
4.	 High expectations for surgical outcomes.
5.	 Non-compliant patients regarding tobacco use or oral phys-

iotherapy.
6.	 Presence of significant comorbidities or signs indicative of 

oral squamous cell carcinoma (OSCC).

Preoperative assessment
Preoperative evaluations included a comprehensive medical 

history and physical examination to assess adverse health condi-
tions.

Surgical procedure
The procedure involved removing fibrous bands and resurfacing 
the raw area created in the buccal mucosa bilaterally by a thick split 
skin graft. All surgeries were performed under general anesthesia.

A stepwise surgical procedure is described to provide a better 
understanding of the procedure (Figure 1 and 2):

1.	 Step No. 1: [Induction of Anesthesia]: General Anesthesia was 
induced by Naso-endotracheal intubation or a Fibre Optic 
Bronchoscope. The emergency tracheostomy set was always 
ready.

2.	 Step No. 2: [ Incision]: Horizontal Incision was taken into both 
buccal mucosae beginning from a point just behind the oral 
commissure, going posteriorly to a point just in front of the 
palato-lingual fold, avoiding injury to the opening of the pa-
rotid gland. This incision runs between the occlusal surfaces 
of the upper and lower teeth, and its depth is limited to the 
oral mucosa. 

3.	 Step No. 3: [Exposing Fibrous Bands]: After primary incision 
in both the buccal mucosa, its depth being restricted only to 
the mucosa, with the help of mouth prop, the mouth is force-
fully open, taking care of the teeth. This opens incisions in the 
buccal mucosa triangularly, with the tip positioned posteriorly 
and exposing underlying fibrous bands and musculature. IID is 
measured and recorded (Intraoperative IID). 
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4.	 Step No. 4: [Fibrolysis]: After fibrous bands are exposed, they 
are removed (Fibrolysis) by palpating fibrous bands with fin-
gers till typical fibrous bands free tissue is felt under palpat-
ing fingers. At this stage, surgical myotomies of the fibrosed 
muscles may have to be performed to get the desired results. 
Excessive tissue at the posterior end of the incision is excised 
to give the raw area a rectangular shape. Bleeding points are 
checked and bleeding controlled. 

5.	 Step No. 5: [Obtaining Skin Graft:] A Thick Split skin graft is 
obtained using a suitable skin-grafting knife from hair-less 
areas of the skin. The most appropriate location is the me-
dial surface of the forearm. The donor area is covered with 
dressings. Skin graft is divided into two parts for each buccal 

mucosa and cut into proper shape. Any fat globules and other 
tissues attached to the raw area of the graft are excised, and 
the graft is made ready to place on the recipient site.

6.	 Step No. 6: [Skin Grafting]: Skin grafts are placed on the raw 
areas created in the buccal mucosa bilaterally, their edges 
matched, and skin grafts are sutured into position using ab-
sorbable suture material. One end of the suture is kept long to 
put tie-over bolster dressing on the skin graft. To create pres-
sure on skin grafts and stabilize them, softened dental com-
pound is pressed onto the skin grafts and between teeth on 
both sides. IID is measured (Immediate Postoperative IID). 

7.	 Step No. 7 [End of Surgery]: After securing grafts in position, 
Ryle’s tube is passed through the nose, and the patient is extu-
bated (Figure 3).
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Postoperative course
Patients remained hospitalized for one week, receiving nutri-

tional support via Ryle’s tube. At the end of that period, tubes and 
dressings were removed, and oral physiotherapy was initiated. 
Follow-up appointments were scheduled for six months, one year, 
two years, and three years postoperatively, with IID measurements 
taken at each visit.

Measurement of IID
Inter-incisal distances were measured at various time points to 

assess surgical outcomes:

1.	 Pre-operative.
2.	 Intraoperative.
3.	 Immediate postoperative.
4.	 Follow-up assessments at six months, one year, two years, and 

three years.

Results
The surgical intervention was performed on 25 male patients 

presenting with significant trismus. The average IID measurements 
highlighted a substantial improvement in post-surgery. The aver-
age preoperative IID was 1.49 cm, while intraoperative IID was re-
corded at 2.86 cm, and immediately postoperative IID reached 3.4 
cm. The average IID was 3.51 cm in six months, stabilizing at 3.45, 
3.43, and 3.44 cm in one year, two years, and three years, respec-
tively. The findings demonstrated a statistically significant increase 
in IID (p-value < 0.05), indicating favorable surgical outcomes and 
improved quality of life for patients suffering from trismus second-
ary to OSMF (Table 2).

Table 2: Results of STSG in the surgical management of oral submucous fibrosis (CMS).
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In conclusion, surgical fibrolysis coupled with skin grafting 
shows promise as an effective intervention for managing trismus 
in patients with OSF, provided that comprehensive postoperative 
care and lifestyle modifications are adhered to.

Discussion
Though described for the first time by Schwartz [1] in the year 

1952 as “Atrophica Idiopathic (tropical) mucosa Oris, “The credit 
for more appropriate terminology describing this condition goes 
to Joshi [2] as an “Oral Sub mucous Fibrosis”. Other names for OSF 
are “diffuse oral submucosal fibrosis”, “idiopathic scleroderma of 
mouth”, “idiopathic palatal fibrosis”, sclerosing stomatitis”, and 
“juxta-epithelial fibrosis”, Pindborg [4] defined OSF in the year 
1966 as follows: “As an insidious, chronic, irreversible disease af-
fecting any part of the oral cavity and sometimes pharynx, although 
occasionally preceded by and/or associated with juxta-epithelial 
inflammatory reaction followed by fibroelastic changes of lamina 
propria with epithelial atrophy leading to stiffness of oral mucosa 
and causing trismus and inability to eat”.

However, adding the word “irreversible “or “incurable “will de-
scribe OSF more appropriately, considering present knowledge of 
OSF [7].

Nanavati., et al. [7] propose the following definition of the OSF, 
which includes histopathological and clinicopathological features 
and the treatment of OSF: “An insidious, chronic, irreversible dis-
ease, a potentially malignant fibrotic disorder, behaving surrep-
titiously, progressing stealthily so as not to be detected in early 
stages, affecting the entire oral cavity and seldom the pharynx and 
esophagus, preceded by vesicle formations, followed by a juxta-
epithelial inflammatory reaction and a fibroelastic change of the 
lamina propria with epithelial atrophy, which leads to stiffness of 
the oral mucosa, progressive decrement in mouth opening and in-
ability to eat, and is difficult to treat, both conservatively and surgi-
cally in early or late stages”.

The definition proposed by Nanavati., et al. [7] designates OSF 
being a critical oral disorder with four distinct clinical stages. It 
needs timely treatment to prevent the spread of oral cancer world-
wide. 

A plethora of literature is published on the treatment of OSF, 
with each clinician claiming better success than the other. However, 
most clinicians attempt to relieve symptoms associated with OSF, 
primarily a burning sensation in the mouth while eating spicy food 
in the early stage of the disease, when inflammation, ulceration, 
and vesiculations dominate the clinical picture. Various clinicians 
have administered a dizzying array of treatment modalities at this 
stage, mainly conservative, non-invasive treatments. Success has 
been claimed by using intra-lesional steroids. Lycopene, micronu-
trients, milk from immunized cows, pentoxifylline, interferon gam-
ma, placental extracts, turmeric (Curcumin-diferuloylmethane), 
chymotrypsin, hyaluronidase, dexamethasone, levamisole, vitamin 
A, and stem cell therapy [8-25]. The conservative, non-invasive 
treatment of OSF consists mainly of intra-oral submucosal injec-
tions of various drugs suggested, or it may include ingestion of oral 
medications. Conservative treatment of OSF is primarily effective 
during the first two stages of the disease when the patient’s chief 
complaint is a burning sensation in the mouth (Figure 4).

When the disease advances to the late stage of OSF, when trismus 
predominates the clinical picture, surgical treatment is attempted. 
Essentially, surgical treatment consists of the excision of fibrous 
bands and covering the raw area created by various local or dis-
tant flaps, and the hope for the trismus to be relieved. The different 
local or distant tissues used for covering raw areas after surgical 
excision of the fibrous bands are Naso-labial pedicled grafts, Fore-
head flaps, Palatal flaps, buccal fat pad tissue, Lateral tongue flaps, 
Absorbable collagen membrane, Radial Forearm Free Flaps, ALT 
thigh flaps, Vascularized Temporal myofascial flaps, and Collagen/
silicone bilayer membrane and split-thickness skin grafts [26-47] 

(Table 1). A few clinicians have also advocated Lasers [34,47,48]. 

Each technique has its advantages and disadvantages and works 
best in the hands of those who advocate it. 

None of the interventions reported, either conservative non-in-
vasive medical or invasive surgical interventions, have reported any 
improvement in oral health-related quality of life among patients 
treated for OSF. Both main clinical symptoms, burning sensation in 
the mouth while eating spicy hot food and progressive inability to 
open the mouth fully (Trismus), can affect oral functions, Oro-facial 
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appearance (sunken cheeks), and social interactions (difficulty in 
speech and deglutition) [49].

Few reviewers, like Ramesh Ram [50], believe that the appro-
priate treatment, whether conservative or invasive, can be decided 
only after studying individual mechanisms operating at various 
OSF stages—initial, intermediate, and advanced.

In 2015, Kamath [51] reviewed articles on the surgical treat-
ment of OSF. Fifty-six articles have been published on this subject, 
and 995 surgically treated cases are included in the analysis. 

According to Kamath [51], very few controlled trials have been 
conducted, and most randomized surgical trials have been con-
ducted on a few patients with a short follow-up. Surgical proce-
dures depend upon clinicians’ preferences, and no definite proto-
cols for treating OSF exist. Adequate documentation and follow-up 
need to be established to statistically analyze various treatment 
modalities’ results and proclaimed successes.

Meticulous planning by the surgeons is required as the oral cav-
ity presents a unique environment: 

1.	 The oral cavity is a mobile structure.
2.	 The oral cavity involves the human body’s most important 

physiological functions, nutrition, and speech.
3.	 The oral cavity has a wet environment since it is regularly 

bathed in saliva.
4.	 Securing grafts intraorally is a technically demanding task.
5.	 The graft bed has a compromised blood supply.
6.	 Demands extreme cooperation from the patient.
7.	 Post-operative care is very significant.
8.	 A small working field with additional restrictions because of 

trismus.
9.	 Intraoral surgery is performed near critical anatomical struc-

tures. 

The wide variety of reconstructive options available to the sur-
geon has raised many questions, and the increasingly important 
factors that determine the choice of reconstructive alternatives are 
described by Rigby, Matthew H, and S Mark Taylor [73] as follows: 

1.	 The potential for restoring oral functions. 
2.	 The minimal donor site morbidities. 
3.	 Patient factors, such as comorbidities, compliance, and prog-

nosis. 
4.	 The costs of the treatment and 
5.	 Resource utilization. 

The reconstructive surgeon must systematically appraise the 
defect and the options available to optimize functional potential by 
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choosing the most appropriate reconstructive option [73].

Fedorowicz Z., et al. [52] found no reliable RCT evidence for 
medical or surgical problems caused by restricted mouth opening, 
and according to him, more robust trials are required to identify 
the most effective treatment approaches to this debilitating condi-
tion. 

In the study we carried out on 25 patients, the definite protocol 
was followed in all patients, the surgical treatment was standard-
ized, and all patients were followed regularly for three years. 

There have been conflicting views about the use of skin grafts 
in the treatment of OSF. Some clinicians favor its use while oth-
ers outright reject it, though few clinicians have used skin grafts to 
cover raw areas created in the buccal mucosa after excision of the 
fibrous bands of OSF.

According to Nanavati., et al. (unpublished data), only eleven 
studies involving 169 patients have investigated the role of STSG 
in the surgical management of OSF. 

When used to excise intraoral lesions, skin grafts often resur-
face minor defects. Split skin grafts have certain advantages in 
covering intraoral mucosal defects. Skin grafting benefits from the 
ease of harvest with minimal additional operating time and post-
operative hospital stay, an acceptable functional cosmetic result, 
and the ability to survive post-operative radiation [52] when radi-
ation is part of the treatment. Also, using split-thickness skin grafts 
increases the practicability of a more exhaustive removal of abnor-
mal mucous membranes surrounding the primary lesions [53].

Sharp and Helsper have described using skin grafts to treat in-
traoral cancer [54].

Yen was the first to succeed in coveting the buccal defect with 
a split-thickness skin graft in treating a case of oral submucous fi-
brosis [55].

Yeh carried out a surgical procedure of incising the mucosa 
down to the muscles from the angle of mouth to the anterior tonsil-

lar pillar, taking care to prevent damage to the stoma of the parotid 
duct, followed by split skin grafting into the defect, with acceptable 
results [56].

Chen Loong Soh and M. R. Muthu Sekhar [57] reported using 
split skin grafts and polyethylene stents in 15 patients with OSF. 
They concluded that Fibrotomy followed by a split skin graft, a 
polyethylene sheet stent, and sufficient postoperative physiothera-
py is a simple, cost-effective, and viable treatment modality for oral 
submucous fibrosis.

Canniff., et al. [58] described the procedure of split-thickness 
skin grafting after bilateral temporalis myotomy or coronoidecto-
my, along with daily opening exercise and nocturnal props for four 
more weeks. 

We carried out split skin grafting in 25 patients, adhering to 
a definite protocol. The average preoperative IID was 1.49 CMS, 
which increased to 3.44 CMS at the end of the three years.

One of the most critical issues that concern clinicians is securing 
the skin graft to the recipient bed and subsequent immobilization 
of the graft. A few crucial issues facing clinicians when using intra-
oral skin grafts for OSF treatment are:

1.	 Reduced vascularity of the recipient bed due to fibrosis.
2.	 Buccal mucosa is a mobile structure.
3.	 Recipient bed is sometimes uneven.
4.	 The oral cavity is a wet structure constantly bathed in saliva.
5.	 Proximity of essential and sensitive structures to the surgical 

site.

Intraoral skin grafting in the buccal mucosa requires meticulous 
planning and execution, particularly regarding immobilization and 
skin graft adherence to the recipient bed. 

Graft failure can be prevented by immobilizing the graft and 
closing any potential dead space that might lead to separation. 
Multiple approaches for immobilizing skin grafts intraorally have 
been described in the literature. In 1975, Goshgarian and Miller 
[59] described a parachute stent technique that secures intraoral 
skin grafts via transcutaneous sutures. In 1981, Friedlander and 
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Miller [60]  described using eye patches and a denture soft liner 
to ensure the split-thickness skin graft (STSG) to the cheek using 
trans buccal bolster sutures. Since then, many materials have been 
used, including foam, gauze, sutures, silicone, foam rubber pads, 
eye patches, and various bolstering techniques [60,61].

The traditional tie-over-bolster technique described by Sch-
ramm and Myers involves fixation of the skin graft to the raw area, 
followed by placement of non-absorbable silk sutures from the ad-
jacent mucosa, which is then tied over the bolster. However, the 
placement of this tie over sutures requires adjacent normal mu-
cosa for anchorage, which may not be sufficient, especially in the 
gingiva-buccal sulcus. Although external fixation of the stents to 
the cheek has been described, this results in ugly scaring of the 
cheek [52].

In our surgical technique, these problems were overcome by 
giving the recipient site a proper rectangular shape with adequate 
tissue surrounding it, using multiple interrupted absorbable su-
tures, tie-over bolster dressings, and using the softened dental 
compound on the graft between teeth so that sufficient pressure is 
created on the graft and oral movements are restricted. 

Improved oral opening is an essential objective of OSF treat-
ment. The treatment of severe trismus requires a combination 
of surgical release and postsurgical physiotherapy; the latter is 
critical for preventing relapses due to postoperative inactivity and 
scarring [62-68]. Mouth exercising is a well-established method to 
improve mouth opening and prevent post-surgical relapses. Vari-
ous devices that help patients improve their mouth opening have 
been described in the literature. Most appliances are tooth-borne, 
where opening force can be applied with the help of the devices 
or stents placed between the maxillary and mandibular arches or 
teeth. The main objective of OSF is to improve mouth opening. Pre-
vious literature described many mouth-opening devices [65-67]. 
Cox and Zoellner [65] tested the hypothesis that physiotherapy 
alone can modify tissue remodeling in OSF to increase oral open-
ing. Mouth-opening devices are fixed to the teeth to keep the den-
tal arches apart [65,66]. Partially or edentulous arches, decayed 
teeth, or periodontitis do not allow for such devices, and often, pa-
tients suffering from severe trismus present with these conditions. 
A non–tooth-borne mouth-opening device applying force to two 

intraoral screws placed in the vestibule of the maxillary and man-
dibular bones is described in such a situation. Patient noncompli-
ance prevents surgical intervention for the placement of the screws 
and limits the use of such devices. Patil and Patil [64] describe the 
fabrication and use of a new mouth-exercising device (MED) that 
helps patients squeeze or stretch the cheek, resulting in local tissue 
remodeling to increase the elasticity of the mucosa for improve-
ment in mouth opening [64].

Despite tremendous advances in oral physiotherapy devices 
[64], economic conditions and restricted resources make clinicians 
use their own indigenously made oral physiotherapy devices. We 
gave patients wooden oral stents (Props) of increasing lengths, like 
2.5, 2.8, and 3.00 cm, and advised them to insert them between 
their teeth as long as possible until they fall off and do not stay be-
tween them because of increased mouth opening. The patient will 
then start using a longer stent until he reaches the most extended 
stent.

Generally, IID is considered a parameter of success in the surgi-
cal treatment of trismus associated with OSF. Accordingly, we mea-
sured IID at the end of a one-month and six-month period and one-
year, two-year, and three-year period. All patients were recalled 
accordingly, IID was measured, and a clinical examination was con-
ducted to notice any change. Patients were encouraged to continue 
with oral physiotherapy. 

A study of the first two charts reveals that forceful mouth open-
ing considerably improves the IID. However, surgical fibrolysis and 
myotomies are necessary to achieve the desired and acceptable 
mouth opening. The average Preop IID was enhanced from 1.49 to 
2.86 CMS after forcefully opening the mouth, while after fibrolysis 
and myotomies, the average IID showed significant improvement 
from 2.86 CMS to 3.40 CMS.

At the end of one year, most graphs do not show any further 
contraction and remain stable, as evidenced by stability in IID mea-
sured and compared at the end of one-year, two-year, and three-
year periods (Chart 1-10).

However, using skin grafts to manage trismus associated with 
OSF has not given some clinicians the expected or satisfactory re-
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sults. Few clinicians have outright rejected skin grafts as a suitable 
replacement tissue for significant buccal defects created after fi-
brous band excision; it is vital to excise fibrous bands (Fibrolysis) 
and not cutting fibrous bands (Fibrotomy). We believe that proper 
surgical technique and meticulous follow-up of the patients for 
long periods give good results, as has been given to our patients. 

We have also proposed a protocol for using skin grafts in OSF. 

When split-skin grafts are used for the treatment of OSF, pa-
tients undergo three phases of healing (Figure 5):

1.	 Phase of expansion: (Increased in IID) In this phase, the pa-

tient experiences increased mouth opening post-operatively 
because of surgical fibrolysis and myotomies followed by in-
tense oral physiotherapy by the patient. This phase lasts from 
the immediate postoperative period till six months postop-
eratively (Chart 1 to 4).

2.	 Phase of contractility: (Reduction in IID) In this phase, the 
patient shows a reduction in mouth opening due to normal 
wound and skin graft contracture during the healing phase. 
Another possibility is the non-cooperation of the patient re-
garding tobacco habits or oral physiotherapy. This phase lasts 
from 6 months to one year of the postoperative period (Chart 
5 to 7). 

3.	 Phase of stability: (Stable IID) This is the final phase in which 
the wound and skin grafts stabilize without further contrac-
ture. IID remains constant, and the patient shows signs of 
cooperation. This period usually starts after one year of the 
postoperative period till the final follow-up, in our case, three 
years (Chart 8 to 10).

Figures illustrating patients’ pre-operative and post-operative 
surgical outcomes using split-thickness skin grafts in OSF are pre-
sented in figure 6. We got good results by using split skin grafts in 
OSF. Statistically, results were significant with P < 0.05 (ANOVA Sin-
gle Factor 6.3521E-38). IBM Watson Analytics showed high-quality 
results with 93 points.

We believe that the choice of surgical interventions while treat-
ing trismus in OSF clinicians should bear in mind the necessity of 
repeat surgery in case of surgical failure or re-fibrosis and trismus 
following the inability of patient compliance as regards the stop-
page of tobacco habit and oral physiotherapy. Unfortunately, most 
surgeries advocated by various clinicians fail on both these ac-
counts. Repeat surgeries are not possible using the same local or 
distant tissue flaps, and therefore, more radical surgery needs to 
be undertaken, for which the patient may not agree and may not be 
possible. When re-fibrosis occurs, intraoral local flaps like Palatal 
Island or tongue flaps are known to get fibrosed. Skin grafts allow 
repeat surgery in case of surgical failure or re-fibrosis. 
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Four dimensions of the surgical treatment of OSF (Figure 7)

Pre-operative examination of the patient
Kishore Sandu and SM Makharia [70] suggest that the following 

diagnostic procedures be carried out before any surgical interven-
tion in OSF patients is contemplated:

1.	 The treating surgeon must always suspect an underlying con-
comitant malignancy while treating oral submucous fibrosis. 
One must keep in mind that carcinogenic substances are the 
same as those causing OSF and Oral cancers. Concomitant oral 
malignancy diagnosis may be difficult, primarily when the pa-
tient has associated with restricted mouth opening and nega-
tive neck metastasis. 

2.	 Flexible endo laryngoscopy would be diagnostic in lesions 
involving the oropharynx and in nasotracheal intubations, 
though it still does not help diagnose lesions of the mobile an-
terior tongue. Flexible Laryngoscopes may also not be avail-
able at all centers, so these patients require greater caution 
during general anesthesia induction.

3.	 Preoperative barium swallow and an orthopantomogram (or 
X-ray mandible) should become part of these patients’ routine 
work. Such investigations are undoubtedly helpful, though di-
agnosing a submucosal lesion may still be challenging.
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4.	 Once a satisfactory mouth opening is achieved, a thorough ex-
amination under anesthesia to pick up any underlying indura-
tion/submucosal lesion completes the oral examination.

5.	 An MRI of OSF with severe trismus needs attention, and this 
investigation would be necessary for diagnostic armamen-
tarium [70].

The surgical treatment plan may need modification in the al-
tered circumstances.

Selection of appropriate surgical treatment
Surprisingly, the subject of surgical failure or re-fibrosis of the 

oral tissues due to various reasons in OSF’s surgical management 
has still not been comprehensively investigated. The need for sec-
ondary surgery in OSF has received scant attention in the research 
literature on OSF. 

Intraoral tissue flaps [e.g. Tongue and Palatal Flaps] may not be 
possible because of preexisting fibrosis, or these flaps themselves 
get fibrosed in the event of patient non-compliance, making their 
re-use obsolete. Extraoral tissue flaps have inherent disadvantages 
[e.g. they are technically challenging, may need additional training, 
and leave behind massive facial scars that may not be acceptable 
to the patient]. The existing accounts on using extraoral local flaps 
in OSF fail to resolve the surgical failure and re-fibrosis issues as 
their re-use is obsolete.

Local flaps are currently considered the main reconstructive 
option for medium-size oral and perioral defects; however, their 
indications are sometimes challenging to select. The study carried 
out by Comini LV., et al. was to analyze their selection and critically 
propose a therapeutic algorithm [71].

 

The following criteria need to be considered: 

1.	 The defect’s location: Surgical treatment of OSF involves cre-
ating a significant defect in the cheek mucosa because of the 
excision of fibrous bands followed by covering the defect with 
the appropriate material.

2.	 Characteristics of defects: influenced by size and sub-site of 
the defect, the natures of different tissues involved (skin only/
mucosal layer or deep tissue and bone involvement), and the 
associated functional impairment

3.	 Patients’ clinical factors: focus on each patient’s clinical pa-
rameters and final expectations [71]. 

The main functional aspects that deserve to be preserved are 
as follows: 

1.	 Oral competence and sufficient oral access, 
2.	 Tongue mobility, 
3.	 Intelligible speech, 
4.	 Swallowing and 
5.	 Separation of the oral cavity from the nose, nasal sinus, and 

neck. 
6.	 Microstomia should be limited, 
7.	 Preserving the whole orbicularis oris muscle as it plays a cru-

cial role in oral competence [23].

To ensure adequate aesthetic and functional results, it is advis-
able to precisely and carefully plan the most suitable reconstruc-
tion flap according to the defect’s location [71].

 

Post-operative physiotherapy
Postoperative oral physiotherapy in forceful mouth opening is 

an integral part of OSF treatment, irrespective of the type of surgi-
cal treatment. Without such maneuvers, the surgical treatment of 
OSF fails to give the desired results. Every surgeon has used tradi-
tional mouth-opening devices like Heister’s appliance or has devel-
oped various devices or splints for this purpose, depending on the 
circumstances. 

Anesthetic considerations
Surgical treatment of patients with OSF not only demands high 

standards of skills from the surgeon but also anesthesiologists be-
cause of two significant factors: 

1.	 The presence of trismus because of fibrosis leads to complex 
airway management and 

2.	 The compromised general health of the patients in the pres-
ence of areca nut and tobacco addiction and nutritional defi-
ciency.

According to Eipe Naveen [72], numerous practice guidelines 
have been developed to help clinicians manage the difficult air-
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way. However, the nature of complex airway management does 
not provide a practical way of comparing different guidelines or 
algorithms; no evidence supports one set of instructions over an-
other. Nevertheless, they play a significant role in patient safety as 
disseminating such guidelines encourages airway practitioners 
to consider their strategies and formulate concrete plans to man-
age a predicted or unexpectedly difficult airway. Anesthesiologists 
should have a high degree of suspicion and carefully examine the 
airway of patients who abuse betel quid. The resulting trismus and 
IID have been used to classify patients into mild (IID > 20 mm) and 
severe (IID < 15 mm) OSF. This classification may be misleading 
for anesthesiologists, as an IID of at least 30 mm is required for 
direct laryngoscopy, and patients with “mild OSF” may still be dif-
ficult to intubate. “Preliminary laryngoscopy” under anesthesia is 
valuable and should be reserved for patients with adequate mouth 
opening. Airway management in OSF depends on the expertise and 
available equipment. Blind nasal or retrograde techniques may be 
used, although fiber-optic intubation is the method of choice. Tra-
cheostomy under local anesthesia is to be resorted to if the former 
is unavailable or fails [72].

How split skin graft prevents or minimizes re-fibrosis is a ques-
tion of debate.

Wound healing and scar formation are highly complex processes 
that involve Actin, myosin, and tethering movements of fibroblasts 
and myofibroblasts.

Scar contracture is putatively caused by fibroblast and myofi-
broblast contractility during the remodeling phase of repair. How-
ever, it is unclear which myosins are activated in fibroblasts and 
myofibroblasts and how they are regulated to increase tractional 
force generation and promote tissue remodeling. Current hypoth-
eses suggest that tractional force generation within these cells 
and subsequent scar contracture formation is primarily caused by 
myosin II activation and ensuing actin stress fiber formation, focal 
adhesion development, and cytoskeletal (microtubules and inter-
mediate filaments) reorganization. The current hypothesis is that 
fibroblasts become activated and transition into proto-myofibro-
blasts and myofibroblasts [69].

Based on the above description of scar contracture, we suggest 
a hypothesis that skin graft prevents or minimizes re-fibrosis by 
following three mechanisms (Figure 8 and 9):
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1.	 Reduction of levels of Actin and Myosin in myofibrils.
2.	 Reduction in the levels of Propyl Hydroxylase.
3.	 Mechanical interference by skin graft.

However, further studies are necessary to arrive at any definite 
conclusions.

Conclusion
Surgical treatment of trismus associated with OSF is challeng-

ing and needs meticulous planning and execution. Proper choice 

of surgical intervention is necessary considering surgical failure or 
re-fibrosis. We have proposed using split skin grafts in treating tris-
mus associated with OSF and have obtained good results (p-value 
< 0.05). We have also proposed a protocol to follow while using 
skin grafts in OSF, healing stages that occur in the patients when 
skin grafts are used and have suggested a hypothesis regarding the 
mechanism of how skin grafts prevent or minimize re-fibrosis (Fig-
ure 10).

Citation: Subodh Nanavati., et al. “Split-Thickness Skin Grafts in the Surgical Management of Oral Submucous Fibrosis". Scientific Archives Of  Dental 
Sciences 7.9 (2025): 61-80.

Figure 10



77

Split-Thickness Skin Grafts in the Surgical Management of Oral Submucous Fibrosis

Bibliography

1.	 Schwartz J. Atrophica idiopathica mucosae oris. Demonstrat-
ed at the 11th International Dental Congress, London, 1952.

2.	 Joshi SG. Fibrosis of the palate and pillars. Indian Journal of 
Otolaryngology. 1953;4(1):1-4.

3.	 World Health Organization. Guide to epidemiology and diag-
nosis of oral mucosal diseases and conditions. Community 
Dentistry and Oral Epidemiology. 1980;8(1):1-26. 

4.	 Pindborg JJ, Sirsat SM. Oral submucous fibrosis. Oral Surgery, 
Oral Medicine, and Oral Pathology. 1966;22(6):764-779. 

5.	 Chang YM, Tsai CY, Kildal M, Wei FC. Importance of coronoid-
ectomy and masticatory muscle myotomy in the surgical re-
lease of trismus caused by submucous fibrosis. Plastic and 
Reconstructive Surgery. 2004;113(7):1949-1954. 

6.	 Lee JT, Cheng L, Chen P, et al. Bipaddled radial forearm flaps 
for the reconstruction of bilateral buccal defects in oral sub-
mucous fibrosis. International Journal of Oral and Maxillofa-
cial Surgery. 2007;36(7):615-619. 

7.	 Nanavati S, Nanavati P, Nanavati M. Clinico-pathological study 
of 170 cases of oral sub-mucous fibrosis. International Journal 
of Scientific Study. 2015;3(9):1-8. 

8.	 Anil K, Sharma SC, Sharma P, Om Chandra, Singhal KC, Nagar A. 
The beneficial role of zinc in the treatment of oral submucous 
fibrosis. Indian Journal of Pharmacology. 1991;23(4):236-
241.

9.	 Borle RM, Borle SR. Management of oral submucous fibrosis: 
a conservative approach. Journal of Oral and Maxillofacial Sur-
gery. 1991;49(8):788-791. 

10.	 Balaji Rao B. Oral sub mucous fibrosis - The Davangere study. 
Journal of Indian Academy of Oral Medicine and Radiology. 
1993;4(1):11.

11.	 Reddi R. Oral submucous fibrosis - A recent trend in its treat-
ment. Journal of Indian Academy of Oral Medicine and Radiol-
ogy. 1993;4(1):7-8.

12.	 Singh N, Singh J, Singh U. Oral sub mucous fibrosis. A new ap-
proach to treatment with combined therapy. Journal of Indian 
Dental Association. 1996;67(4):168-170.

13.	 Maher R, Aga P, Johnson NW, Sankaranarayanan R, Warnaku-
lasuriya S. Evaluation of multiple micronutrient supplementa-
tion in the management of oral submucous fibrosis in Karachi, 
Pakistan. Nutrition and Cancer. 1997;27(1):41-47. 

14.	 Tai YS, Liu BY, Wang JT, Sun A, Kwan HW, Chiang CP. Oral ad-
ministration of milk from cows immunised with human intes-
tinal bacteria leads to significant improvements of symptoms 
and signs in patients with Oral Sub Mucous Fibrosis. Journal of 
Oral Pathology and Medicine. 2001;30(10):618-625. 

15.	 Kumar A, Bagewadi A, Keluskar V, Singh M. Efficacy of lycopene 
in the management of oral submucous fibrosis. Oral Surgery, 
Oral Medicine, Oral Pathology, Oral Radiology, and Endodon-
tology. 2007;103(2):207-213. 

16.	 Rajendran R, Rani V, Shaikh S. Pentoxifylline therapy: A new 
adjunct in the treatment of oral submucous fibrosis. Indian 
Journal of Dental Research. 2006;17(4):190-198.

17.	 Haque MF, Meghji S, Nazir R, Harris M. Interferon-gamma 
(IFN-gamma) may reverse oral submucous fibrosis. Journal of 
Oral Pathology and Medicine. 2001;30(1):12-21. 

18.	 Sinha SN, Jain PK. Intra-oral injection of hydrocortisone and 
placentrax in oral sub mucous fibrosis. Indian Journal of Oto-
laryngology. 1978;30(2):103. 

19.	 Kakar PK, Puri RK, Venkatchalam VP. Oral sub-mucous fibrosis 
treatment with Hyalase. Journal of Laryngology and Otology. 
1985;99(1):57-59.

20.	 Katharia SK, Singh SP, Kulshreshtha VK. The effects of placen-
tal extract in the management of oral submucous fibrosis. In-
dian Journal of Pharmacology. 1992;24(3):181-183.

21.	 Roth GN, Chandra A, Nair MG. Novel bioactivities of Cur-
cuma longa constituents. Journal of Natural Products. 
1998;61(4):542-545. 

Citation: Subodh Nanavati., et al. “Split-Thickness Skin Grafts in the Surgical Management of Oral Submucous Fibrosis". Scientific Archives Of  Dental 
Sciences 7.9 (2025): 61-80.

https://pubmed.ncbi.nlm.nih.gov/6929240/
https://pubmed.ncbi.nlm.nih.gov/6929240/
https://pubmed.ncbi.nlm.nih.gov/6929240/
https://pubmed.ncbi.nlm.nih.gov/5224185/
https://pubmed.ncbi.nlm.nih.gov/5224185/
https://pubmed.ncbi.nlm.nih.gov/15253182/
https://pubmed.ncbi.nlm.nih.gov/15253182/
https://pubmed.ncbi.nlm.nih.gov/15253182/
https://pubmed.ncbi.nlm.nih.gov/15253182/
https://pubmed.ncbi.nlm.nih.gov/17499479/
https://pubmed.ncbi.nlm.nih.gov/17499479/
https://pubmed.ncbi.nlm.nih.gov/17499479/
https://pubmed.ncbi.nlm.nih.gov/17499479/
https://www.ijss-sn.com/uploads/2/0/1/5/20153321/ijss_dec_oa29.pdf
https://www.ijss-sn.com/uploads/2/0/1/5/20153321/ijss_dec_oa29.pdf
https://www.ijss-sn.com/uploads/2/0/1/5/20153321/ijss_dec_oa29.pdf
https://journals.lww.com/iphr/abstract/1991/23040/beneficial_effect_of_oral_zinc_in_the_treatment_of.8.aspx
https://journals.lww.com/iphr/abstract/1991/23040/beneficial_effect_of_oral_zinc_in_the_treatment_of.8.aspx
https://journals.lww.com/iphr/abstract/1991/23040/beneficial_effect_of_oral_zinc_in_the_treatment_of.8.aspx
https://journals.lww.com/iphr/abstract/1991/23040/beneficial_effect_of_oral_zinc_in_the_treatment_of.8.aspx
https://pubmed.ncbi.nlm.nih.gov/2072189/
https://pubmed.ncbi.nlm.nih.gov/2072189/
https://pubmed.ncbi.nlm.nih.gov/2072189/
https://pubmed.ncbi.nlm.nih.gov/8970180/
https://pubmed.ncbi.nlm.nih.gov/8970180/
https://pubmed.ncbi.nlm.nih.gov/8970180/
https://pubmed.ncbi.nlm.nih.gov/8970180/
https://pubmed.ncbi.nlm.nih.gov/11722712/
https://pubmed.ncbi.nlm.nih.gov/11722712/
https://pubmed.ncbi.nlm.nih.gov/11722712/
https://pubmed.ncbi.nlm.nih.gov/11722712/
https://pubmed.ncbi.nlm.nih.gov/11722712/
https://pubmed.ncbi.nlm.nih.gov/17234537/
https://pubmed.ncbi.nlm.nih.gov/17234537/
https://pubmed.ncbi.nlm.nih.gov/17234537/
https://pubmed.ncbi.nlm.nih.gov/17234537/
https://pubmed.ncbi.nlm.nih.gov/17217216/
https://pubmed.ncbi.nlm.nih.gov/17217216/
https://pubmed.ncbi.nlm.nih.gov/17217216/
https://pubmed.ncbi.nlm.nih.gov/11140895/
https://pubmed.ncbi.nlm.nih.gov/11140895/
https://pubmed.ncbi.nlm.nih.gov/11140895/
https://link.springer.com/article/10.1007/BF02992187
https://link.springer.com/article/10.1007/BF02992187
https://link.springer.com/article/10.1007/BF02992187
https://pubmed.ncbi.nlm.nih.gov/3968475/
https://pubmed.ncbi.nlm.nih.gov/3968475/
https://pubmed.ncbi.nlm.nih.gov/3968475/
https://journals.lww.com/iphr/abstract/1992/24030/the_effects_of_placenta_extract_in_management_of.14.aspx
https://journals.lww.com/iphr/abstract/1992/24030/the_effects_of_placenta_extract_in_management_of.14.aspx
https://journals.lww.com/iphr/abstract/1992/24030/the_effects_of_placenta_extract_in_management_of.14.aspx
https://pubmed.ncbi.nlm.nih.gov/9584408/
https://pubmed.ncbi.nlm.nih.gov/9584408/
https://pubmed.ncbi.nlm.nih.gov/9584408/


78

Split-Thickness Skin Grafts in the Surgical Management of Oral Submucous Fibrosis

22.	 Hastak K, Lubri N, Jakhi SD, More C, John A, Ghaisas SD, Bhide 
SV. Effect of turmeric oil and turmeric oleoresin on cytogenet-
ic damage in patients suffering from oral submucous fibrosis. 
Cancer Letters. 1997;116(2):265-269. 

23.	 Deepa Das A, Balan A, Sreelatha KT. Comparative study of the 
efficacy of curcumin and turmeric oil as chemopreventive 
agents in oral submucous fibrosis: A clinical and histopatho-
logical evaluation. Journal of Indian Academy of Oral Medicine 
and Radiology. 2010;22(2):88-92. 

24.	 Gupta D, Sharma SC. Oral submucous fibrosis--a new treat-
ment regimen. Journal of Oral and Maxillofacial Surgery. 
1988;46(10):830-833. 

25.	 Sankaranarayanan S, Padmanaban J, Ramachandran CR, Man-
junath S, Baskar S, Senthil Kumar R, Senthil Nagarajan R, 
Murugan P, Srinivasan V. Autologous Bone Marrow stem cells 
for the treatment of Oral Sub-Mucous Fibrosis - a case report. 
Sixth Annual Meeting of International Society for Stem Cell 
Research (ISSCR): Philadelphia, PA, USA, 2008.

26.	 Abraham S, Sankaranarayanan S, Padmanaban J, Manimaran 
K, Srinivasan V, Senthil Nagarajan R, Murugan P, Manjunath 
S. Autologous Bone Marrow Stem Cells in Oral Submucous Fi-
brosis – Our experience in three cases with six months follow-
up. 8th Annual Meeting of Japanese Society of Regenerative 
Medicine, Tokyo, Japan, 2008.

27.	 Mehrotra D, Pradhan R, Gupta S. Retrospective comparison of 
surgical treatment modalities in 100 patients with OSMF. Oral 
Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and 
Endodontology. 2009;107(3):e1-e10. 

28.	 Borle RM, Nimonkar PV, Rajan R. Extended nasolabial flaps in 
the management of oral submucous fibrosis. The British Jour-
nal of Oral and Maxillofacial Surgery. 2009;47(5):382-385.

29.	 Amin MA. Use of the buccal fat pad in the reconstruction and 
prosthetic rehabilitation of oncological maxillary defects. Brit-
ish Journal of Oral and Maxillofacial Surgery. 2005;43(2):148-
154.

30.	 Yeh CJ. Application of the buccal fat pad to the surgical treat-
ment of oral submucous fibrosis. International Journal of Oral 
and Maxillofacial Surgery. 1996;25(2):130-133.

31.	 Caniff JP, Harry W, Harris M. Oral submucous fibrosis: its 
pathogenesis and management. British Dental Journal. 
1986;160(12):429-434. 

32.	 Khanna JN, Andrade NN. Oral submucous fibrosis-a new con-
cept in surgical management. Report of 100 cases. Internation-
al Journal of Oral and Maxillofacial Surgery. 1995;24(6):433-
439. 

33.	 Lai DR, Chen HR, Lin LM, Huang YL, Tsai CC. Clinical evaluation 
of different treatment methods for oral submucous fibrosis: 10 
years of experience with 150 cases. Journal of Oral Pathology 
and Medicine. 1995;24(9):402-406. 

34.	 Zhang HM. Anatomical structure of the buccal fat pad and 
its clinical adaptations. Plastic and Reconstructive Surgery. 
2002;109(7):2509-2518. 

35.	 Nataraj S, Guruprasad Y, Shetty JN. A comparative clinical 
evaluation of buccal fat pad and collagen in surgical manage-
ment of oral submucous fibrosis. Archives of Dental Sciences. 
2011;2(4):17-24.

36.	 Gupta RL. Fate of collagen sheet cover for artificially created 
raw areas (experimental study). International Journal of Sur-
gery. 1978;40(6):641-645.

37.	 Mitchell R. A new biological dressing for areas denuded of mu-
cous membrane. British Dental Journal. 1983;155(10):346-
348. 

38.	 Rapidis AD. The use of the Buccal Fat Pad for Reconstruction of 
oral defects: review of literature and report of 15 cases. Jour-
nal of Oral and Maxillofacial Surgery. 2000;58(2):158-163.

39.	 Mokal NJ, Raje RS, Ranade SV, Prasad JS, Thatte RL. Release of 
oral submucous fibrosis and reconstruction using superficial 
temporal fascia flap and split skin graft-a new technique. Brit-
ish Journal of Plastic Surgery. 2005;58(8):1055-1060. 

40.	 Kavarana HM, Bhatena HM. Surgery for severe trismus 
in submucous fibrosis. British Journal of Plastic Surgery. 
1987;40(4):407-409. 

Citation: Subodh Nanavati., et al. “Split-Thickness Skin Grafts in the Surgical Management of Oral Submucous Fibrosis". Scientific Archives Of  Dental 
Sciences 7.9 (2025): 61-80.

https://pubmed.ncbi.nlm.nih.gov/9215873/
https://pubmed.ncbi.nlm.nih.gov/9215873/
https://pubmed.ncbi.nlm.nih.gov/9215873/
https://pubmed.ncbi.nlm.nih.gov/9215873/
https://www.researchgate.net/publication/269850731_Comparative_Study_of_the_Efficacy_of_Curcumin_and_Turmeric_Oil_as_Chemopreventive_Agents_in_Oral_Submucous_Fibrosis_A_Clinical_and_Histopathological_Evaluation
https://www.researchgate.net/publication/269850731_Comparative_Study_of_the_Efficacy_of_Curcumin_and_Turmeric_Oil_as_Chemopreventive_Agents_in_Oral_Submucous_Fibrosis_A_Clinical_and_Histopathological_Evaluation
https://www.researchgate.net/publication/269850731_Comparative_Study_of_the_Efficacy_of_Curcumin_and_Turmeric_Oil_as_Chemopreventive_Agents_in_Oral_Submucous_Fibrosis_A_Clinical_and_Histopathological_Evaluation
https://www.researchgate.net/publication/269850731_Comparative_Study_of_the_Efficacy_of_Curcumin_and_Turmeric_Oil_as_Chemopreventive_Agents_in_Oral_Submucous_Fibrosis_A_Clinical_and_Histopathological_Evaluation
https://www.researchgate.net/publication/269850731_Comparative_Study_of_the_Efficacy_of_Curcumin_and_Turmeric_Oil_as_Chemopreventive_Agents_in_Oral_Submucous_Fibrosis_A_Clinical_and_Histopathological_Evaluation
https://pubmed.ncbi.nlm.nih.gov/3171741/
https://pubmed.ncbi.nlm.nih.gov/3171741/
https://pubmed.ncbi.nlm.nih.gov/3171741/
https://pubmed.ncbi.nlm.nih.gov/19217007/
https://pubmed.ncbi.nlm.nih.gov/19217007/
https://pubmed.ncbi.nlm.nih.gov/19217007/
https://pubmed.ncbi.nlm.nih.gov/19217007/
https://pubmed.ncbi.nlm.nih.gov/18995935/
https://pubmed.ncbi.nlm.nih.gov/18995935/
https://pubmed.ncbi.nlm.nih.gov/18995935/
https://pubmed.ncbi.nlm.nih.gov/15749216/
https://pubmed.ncbi.nlm.nih.gov/15749216/
https://pubmed.ncbi.nlm.nih.gov/15749216/
https://pubmed.ncbi.nlm.nih.gov/15749216/
https://pubmed.ncbi.nlm.nih.gov/8727586/
https://pubmed.ncbi.nlm.nih.gov/8727586/
https://pubmed.ncbi.nlm.nih.gov/8727586/
https://pubmed.ncbi.nlm.nih.gov/3459494/
https://pubmed.ncbi.nlm.nih.gov/3459494/
https://pubmed.ncbi.nlm.nih.gov/3459494/
https://pubmed.ncbi.nlm.nih.gov/8636640/
https://pubmed.ncbi.nlm.nih.gov/8636640/
https://pubmed.ncbi.nlm.nih.gov/8636640/
https://pubmed.ncbi.nlm.nih.gov/8636640/
https://pubmed.ncbi.nlm.nih.gov/8537913/
https://pubmed.ncbi.nlm.nih.gov/8537913/
https://pubmed.ncbi.nlm.nih.gov/8537913/
https://pubmed.ncbi.nlm.nih.gov/8537913/
https://pubmed.ncbi.nlm.nih.gov/12045584/
https://pubmed.ncbi.nlm.nih.gov/12045584/
https://pubmed.ncbi.nlm.nih.gov/12045584/
https://www.researchgate.net/publication/232702355_A_Comparative_Clinical_Evaluation_of_Buccal_Fat_Pad_and_Collagen_in_Surgical_Management_of_Oral_Submucous_Fibrosis
https://www.researchgate.net/publication/232702355_A_Comparative_Clinical_Evaluation_of_Buccal_Fat_Pad_and_Collagen_in_Surgical_Management_of_Oral_Submucous_Fibrosis
https://www.researchgate.net/publication/232702355_A_Comparative_Clinical_Evaluation_of_Buccal_Fat_Pad_and_Collagen_in_Surgical_Management_of_Oral_Submucous_Fibrosis
https://www.researchgate.net/publication/232702355_A_Comparative_Clinical_Evaluation_of_Buccal_Fat_Pad_and_Collagen_in_Surgical_Management_of_Oral_Submucous_Fibrosis
https://pubmed.ncbi.nlm.nih.gov/6580000/
https://pubmed.ncbi.nlm.nih.gov/6580000/
https://pubmed.ncbi.nlm.nih.gov/6580000/
https://pubmed.ncbi.nlm.nih.gov/10670594/
https://pubmed.ncbi.nlm.nih.gov/10670594/
https://pubmed.ncbi.nlm.nih.gov/10670594/
https://pubmed.ncbi.nlm.nih.gov/16055096/
https://pubmed.ncbi.nlm.nih.gov/16055096/
https://pubmed.ncbi.nlm.nih.gov/16055096/
https://pubmed.ncbi.nlm.nih.gov/16055096/
https://pubmed.ncbi.nlm.nih.gov/3620785/
https://pubmed.ncbi.nlm.nih.gov/3620785/
https://pubmed.ncbi.nlm.nih.gov/3620785/


79

Split-Thickness Skin Grafts in the Surgical Management of Oral Submucous Fibrosis

41.	 Borle RM, Nimonkar PV, Rajan R. Extended nasolabial flaps in 
the management of oral submucous fibrosis. The British Jour-
nal of Oral and Maxillofacial Surgery. 2009;47(5):382-385.

42.	 Maria A, Sharma Y, Kaur P. Use of nasolabial flap in the man-
agement of oral submucous fibrosis - A clinical study. People’s 
Journal of Scientific Research. 2011;4(1):28-30.

43.	 Granizo RM. Use of buccal fat pad to repair Intraoral defects: 
review of 30 cases. British Journal of Oral and Maxillofacial 
Surgery. 1997;35(2):81-84. 

44.	 Wei FC, Chang YM, Kildal M, et al. Bilateral small radial fore-
arm flaps for the reconstruction of buccal mucosa after sur-
gical release of submucosa fibrosis: a new, reliable approach. 
Plastic and Reconstructive Surgery. 2001;107(7):1679-1683. 

45.	 Lee JT, Cheng LF, Chen PR, et al. Bipaddled radial forearm flap 
for the reconstruction of bilateral buccal defects in oral sub-
mucous fibrosis. International Journal of Oral and Maxillofa-
cial Surgery. 2007;36(7):615-619. 

46.	 Huang JJ, Wallace C, Lin JY, Tsao CK, Kao HK, Huang WC, 
Cheng MH, Wei FC. Two small flaps from one anterolateral 
thigh donor site for bilateral buccal mucosa reconstruction 
after the release of submucous fibrosis and/or contracture. 
Journal of Plastic, Reconstructive, and Aesthetic Surgery. 
2010;63(4):440-445. 

47.	 Omura S and Mizoki. A newly developed collagen/silicon 
bilayer membrane as a mucosal substitute: a preliminary 
report. British Journal of Oral and Maxillofacial Surgery. 
1997;35(2):85-91. 

48.	 Nayak DR, Mahesh SG, Aggarwal D, Pavithran P, Pujary K, 
Pillai S. Role of KTP-532 laser in the management of oral 
submucous fibrosis. Journal of Laryngology and Otology. 
2009;123(4):418-421. 

49.	 Kerr AR, Warnakulasuriya S, et al. A systematic review of 
medical interventions for oral submucous fibrosis and future 
research opportunities. Oral Diseases. 2011;17(S1):42-57. 

50.	 Fry RR, Goyal S, Pandher PK, Chawla JPS. An approach to man-
agement of oral submucous fibrosis: current status and re-
view of literature. International Journal of Current Research. 
2014;6(12):10598-10604.

51.	 Kamath VV. Surgical interventions in oral submucous fibrosis: 
A systematic analysis of the literature. Journal of Maxillofacial 
and Oral Surgery. 2015;14(3):521-531.

52.	 Fedorowicz Z, Chan Shih-Yen E, Dorri M, Nasser M, Newton 
T, Shi L. Interventions for the management of oral submu-
cous fibrosis. Cochrane Database of Systematic Reviews. 
2008;4:CD007156. 

53.	 Qureshi SS, Chaukar D. A simple technique of securing intra-
oral skin grafts. Journal of Surgical Oncology. 2005;89(2):102-
103. 

54.	 Sharp GS, Helsper JT. Intra-oral cancer. The use of skin grafts 
in the management of the condition. American Journal of Sur-
gery. 1964;100(5):332-335.

55.	 Yen DJC. Surgical treatment of submucous fibrosis. Oral Sur-
gery, Medicine, and Pathology. 1982;54(3):269-272.

56.	 Yeh CJ. Application of the buccal fat pad to the surgical treat-
ment of oral submucous fibrosis. International Journal of Oral 
and Maxillofacial Surgery. 1996;25(2):130-133.

57.	 Soh CL, Muthusekhar MR. Treatment of oral submucous fi-
brosis using split skin graft and a polyethylene stent: A pro-
spective study. Journal of Maxillofacial and Oral Surgery. 
2015;14(2):370-373.

58.	 Caniff JP, Harry W, Harris M. Oral submucous fibrosis: its 
pathogenesis and management. British Dental Journal. 
1986;160(12):429-434. 

59.	 Goshgarian D, Miller TA. The “parachute” stent. American Jour-
nal of Surgery. 1975;130(3):370.

60.	 Friedlander AH, Miller J. Stabilization of skin grafts to the 
cheek. Journal of Oral Surgery. 1981;39(1):63.

Citation: Subodh Nanavati., et al. “Split-Thickness Skin Grafts in the Surgical Management of Oral Submucous Fibrosis". Scientific Archives Of  Dental 
Sciences 7.9 (2025): 61-80.

https://pubmed.ncbi.nlm.nih.gov/18995935/
https://pubmed.ncbi.nlm.nih.gov/18995935/
https://pubmed.ncbi.nlm.nih.gov/18995935/
https://pjsr.org/jan-2011pdf/Dr.%20Anisha%20Maria%20-%207.pdf
https://pjsr.org/jan-2011pdf/Dr.%20Anisha%20Maria%20-%207.pdf
https://pjsr.org/jan-2011pdf/Dr.%20Anisha%20Maria%20-%207.pdf
https://pubmed.ncbi.nlm.nih.gov/9146863/
https://pubmed.ncbi.nlm.nih.gov/9146863/
https://pubmed.ncbi.nlm.nih.gov/9146863/
https://pubmed.ncbi.nlm.nih.gov/11391185/
https://pubmed.ncbi.nlm.nih.gov/11391185/
https://pubmed.ncbi.nlm.nih.gov/11391185/
https://pubmed.ncbi.nlm.nih.gov/11391185/
https://pubmed.ncbi.nlm.nih.gov/17499479/
https://pubmed.ncbi.nlm.nih.gov/17499479/
https://pubmed.ncbi.nlm.nih.gov/17499479/
https://pubmed.ncbi.nlm.nih.gov/17499479/
https://pubmed.ncbi.nlm.nih.gov/19359228/
https://pubmed.ncbi.nlm.nih.gov/19359228/
https://pubmed.ncbi.nlm.nih.gov/19359228/
https://pubmed.ncbi.nlm.nih.gov/19359228/
https://pubmed.ncbi.nlm.nih.gov/19359228/
https://pubmed.ncbi.nlm.nih.gov/19359228/
https://pubmed.ncbi.nlm.nih.gov/9146864/
https://pubmed.ncbi.nlm.nih.gov/9146864/
https://pubmed.ncbi.nlm.nih.gov/9146864/
https://pubmed.ncbi.nlm.nih.gov/9146864/
https://pubmed.ncbi.nlm.nih.gov/18845031/
https://pubmed.ncbi.nlm.nih.gov/18845031/
https://pubmed.ncbi.nlm.nih.gov/18845031/
https://pubmed.ncbi.nlm.nih.gov/18845031/
https://pubmed.ncbi.nlm.nih.gov/21382138/
https://pubmed.ncbi.nlm.nih.gov/21382138/
https://pubmed.ncbi.nlm.nih.gov/21382138/
https://www.researchgate.net/publication/281644852_An_approach_to_management_of_oral_submucous_fibrosis_current_status_and_review_of_litrature
https://www.researchgate.net/publication/281644852_An_approach_to_management_of_oral_submucous_fibrosis_current_status_and_review_of_litrature
https://www.researchgate.net/publication/281644852_An_approach_to_management_of_oral_submucous_fibrosis_current_status_and_review_of_litrature
https://www.researchgate.net/publication/281644852_An_approach_to_management_of_oral_submucous_fibrosis_current_status_and_review_of_litrature
https://pubmed.ncbi.nlm.nih.gov/26225039/
https://pubmed.ncbi.nlm.nih.gov/26225039/
https://pubmed.ncbi.nlm.nih.gov/26225039/
https://pubmed.ncbi.nlm.nih.gov/18843745/
https://pubmed.ncbi.nlm.nih.gov/18843745/
https://pubmed.ncbi.nlm.nih.gov/18843745/
https://pubmed.ncbi.nlm.nih.gov/18843745/
https://pubmed.ncbi.nlm.nih.gov/15660369/
https://pubmed.ncbi.nlm.nih.gov/15660369/
https://pubmed.ncbi.nlm.nih.gov/15660369/
https://pubmed.ncbi.nlm.nih.gov/14143665/
https://pubmed.ncbi.nlm.nih.gov/14143665/
https://pubmed.ncbi.nlm.nih.gov/14143665/
https://pubmed.ncbi.nlm.nih.gov/6752805/
https://pubmed.ncbi.nlm.nih.gov/6752805/
https://pubmed.ncbi.nlm.nih.gov/8727586/
https://pubmed.ncbi.nlm.nih.gov/8727586/
https://pubmed.ncbi.nlm.nih.gov/8727586/
https://pubmed.ncbi.nlm.nih.gov/26028860/
https://pubmed.ncbi.nlm.nih.gov/26028860/
https://pubmed.ncbi.nlm.nih.gov/26028860/
https://pubmed.ncbi.nlm.nih.gov/26028860/
https://pubmed.ncbi.nlm.nih.gov/3459494/
https://pubmed.ncbi.nlm.nih.gov/3459494/
https://pubmed.ncbi.nlm.nih.gov/3459494/
https://www.sciencedirect.com/science/article/abs/pii/0002961075904055
https://www.sciencedirect.com/science/article/abs/pii/0002961075904055
https://pubmed.ncbi.nlm.nih.gov/7005413/
https://pubmed.ncbi.nlm.nih.gov/7005413/


80

Split-Thickness Skin Grafts in the Surgical Management of Oral Submucous Fibrosis

61.	 Jundt JS, Odom KW, Wilson JW. Intraoral Split-Thickness Skin 
Grafts: A New Approach Using Vinyl Polysiloxane. Journal of 
Oral and Maxillofacial Surgery. 2011;69(4):1255-1257.

62.	 Singh P, Rao S, Sequeira JP, Rai G, Chandra J, Rao A. Sandwich 
silicone technique for securing intra-oral skin grafts to the 
buccal mucosa defects. International Journal of Current Ad-
vanced Research. 2017;6(10):6491-6496. 

63.	 Lai DR, Chen HR, Lin LM, Huang YL, Tsai CC. Clinical evalu-
ation of different treatment methods for oral submucous fi-
brosis: 10 years of experience with 150 cases. Journal of Oral 
Pathology and Medicine. 1995;24(9):402-406. 

64.	 Patil PG, Patil SP. Novel mouth-exercising device for oral sub-
mucous fibrosis. Journal of Prosthodontics. 2012;21(7):556-
560. 

65.	 Cox S, Zoellner H. Physiotherapeutic treatment improves oral 
opening in oral submucous fibrosis. Journal of Oral Pathology 
and Medicine. 2009;38(3):220-226. 

66.	 Le PV, Gornitsky M, Domanowski G. Oral stent as a treat-
ment adjunct for oral submucous fibrosis. Oral Surgery, Oral 
Medicine, Oral Pathology, Oral Radiology, and Endodontology. 
1996;81(2):148-150.

67.	 Heller F, Wei FC, Chang YM, et al. A non-tooth-borne mouth-
opening device for postoperative rehabilitation after surgi-
cal release of trismus. Plastic and Reconstructive Surgery. 
2005;116(7):1856-1859. 

68.	 Patil PG, Parkhedkar RD. New graft stabilizing clip as a treat-
ment adjunct for oral submucous fibrosis. Journal of Prosthet-
ic Dentistry. 2009;102(3):191-192. 

69.	 Zhang Q, Qian YL, Cui L. [Experimental study of actin and myo-
sin in the scar tissue]. Zhongguo Xiu Fu Chong Jian Wai Ke Za 
Zhi. 2001;15(1):32-35.

70.	 Kishore S, Makharia SM. Unusual experience in OSMF. In-
dian Journal of Otolaryngology and Head and Neck Surgery. 
2004;56(1):1-3. 

71.	 Comini LV, et al. Algorithm for the treatment of oral and peri-
oral defects through local flaps. Journal of Cranio-Maxillo-Fa-
cial Surgery. 2018;46(12):2127-2137. 

72.	 Eipe N. The chewing of betel quid and oral submucous fibrosis 
and anesthesia. Anesthesia and Analgesia. 2005;100(4):1210-
1213. 

73.	 Rigby MH, Taylor SM. Soft tissue reconstruction of the oral cav-
ity: A review of current options. Current Opinion in Otolaryn-
gology and Head and Neck Surgery. 2013;21(4):311-317. 

Citation: Subodh Nanavati., et al. “Split-Thickness Skin Grafts in the Surgical Management of Oral Submucous Fibrosis". Scientific Archives Of  Dental 
Sciences 7.9 (2025): 61-80.

https://pubmed.ncbi.nlm.nih.gov/20739114/
https://pubmed.ncbi.nlm.nih.gov/20739114/
https://pubmed.ncbi.nlm.nih.gov/20739114/
https://journalijcar.org/issues/sandwich-silicone-technique-securing-intra-oral-skin-grafts-buccal-mucosa-defects
https://journalijcar.org/issues/sandwich-silicone-technique-securing-intra-oral-skin-grafts-buccal-mucosa-defects
https://journalijcar.org/issues/sandwich-silicone-technique-securing-intra-oral-skin-grafts-buccal-mucosa-defects
https://journalijcar.org/issues/sandwich-silicone-technique-securing-intra-oral-skin-grafts-buccal-mucosa-defects
https://pubmed.ncbi.nlm.nih.gov/8537913/
https://pubmed.ncbi.nlm.nih.gov/8537913/
https://pubmed.ncbi.nlm.nih.gov/8537913/
https://pubmed.ncbi.nlm.nih.gov/8537913/
https://pubmed.ncbi.nlm.nih.gov/22779909/
https://pubmed.ncbi.nlm.nih.gov/22779909/
https://pubmed.ncbi.nlm.nih.gov/22779909/
https://pubmed.ncbi.nlm.nih.gov/18673417/
https://pubmed.ncbi.nlm.nih.gov/18673417/
https://pubmed.ncbi.nlm.nih.gov/18673417/
https://pubmed.ncbi.nlm.nih.gov/8665305/
https://pubmed.ncbi.nlm.nih.gov/8665305/
https://pubmed.ncbi.nlm.nih.gov/8665305/
https://pubmed.ncbi.nlm.nih.gov/8665305/
https://pubmed.ncbi.nlm.nih.gov/16327595/
https://pubmed.ncbi.nlm.nih.gov/16327595/
https://pubmed.ncbi.nlm.nih.gov/16327595/
https://pubmed.ncbi.nlm.nih.gov/16327595/
https://pubmed.ncbi.nlm.nih.gov/19703627/
https://pubmed.ncbi.nlm.nih.gov/19703627/
https://pubmed.ncbi.nlm.nih.gov/19703627/
https://pubmed.ncbi.nlm.nih.gov/12563927/
https://pubmed.ncbi.nlm.nih.gov/12563927/
https://pubmed.ncbi.nlm.nih.gov/12563927/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3451974/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3451974/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3451974/
https://pubmed.ncbi.nlm.nih.gov/30482713/
https://pubmed.ncbi.nlm.nih.gov/30482713/
https://pubmed.ncbi.nlm.nih.gov/30482713/
https://pubmed.ncbi.nlm.nih.gov/15781548/
https://pubmed.ncbi.nlm.nih.gov/15781548/
https://pubmed.ncbi.nlm.nih.gov/15781548/
https://pubmed.ncbi.nlm.nih.gov/23817293/
https://pubmed.ncbi.nlm.nih.gov/23817293/
https://pubmed.ncbi.nlm.nih.gov/23817293/

