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Original Article ‑ Evaluative Studies

IntRoductIon

Oral and maxillofacial surgical procedures often result in open 
wounds. A dressing material should cover these wounds to 
prevent microbial infection, foreign material contamination, 
wound contracture and to improve healing. The existence of a 
variety of wound types with varied healing modes and phases 
led to the evolution of different types of wound dressings.[1-4] 
Wound dressings before the 1960s were considered passive 
products that had a minimum role in the healing process.[1]

Currently, a variety of approaches have been used including 
split and full-thickness skin grafts, oral mucosa free grafts, oral 
connective tissue grafts, and the tissue-engineered grafts.[1-4] 
One of these materials is collagen which is extensively used 
as temporary dressing material in a lot of surgical fields.[5-7]

Various uses of collagen in intraoral surgeries are as an 
interpositional graft material during palatoplasty, for guided 

bone regeneration during maxillary sinus lift for inducing 
bone formation along with/without certain medicaments, 
bone augmentation of posterior atrophic mandibular ridge 
for placement of dental implants. It can also be used as a 
reconstructive material for orbital floor fractures, in treatment of 
localized gingival recession, as a scaffold in tissue engineering 
to generate dental pulp, for coverage of small intraoral soft 
tissue defects of the oral cavity, and much more. Collagen is 
also used as a medium for culturing cells such as osteoblasts.[8,9]
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It can also be used in leukoplakia,[6,7,10] in Oral Submucous 
Fibrosis (OSMF)[8,10-15] in palatal defects,[16,17] in perforation 
of maxillary sinus membrane[18-20] and in palatal fistula 
closure.[21-23]

The aims and objectives of the study were based on clinical 
parameters. The intentions were to make the technique as 
simple as possible and to determine whether a collagen graft 
was a suitable dressing material for oral wounds. This study 
reflects the usefulness of collagen membrane dressing over the 
surgical defects of the oral mucosa, which would otherwise 
require other means to close the defects.

MateRIals and Methods

After approval of the protocol by the institutional review 
board, 25 consenting healthy adult patients who were free of 
any systemic disease were enrolled in this evaluative study 
from the year 2017 to 2019, who required intraoral dressing 
for the raw surfaces resulting from excision of leukoplakia, 
oral submucous fibrosis, tumour removal, perforation of 
sinus membrane, and fistula closure were included in the 
study. Written informed consent was obtained from all the 
patients included in this study. Postoperatively, healing was 
assessed by taking five clinical parameters of haemostasis, 
pain, granulation tissue, epithelialization, and contracture. 
Assessment criteria were followed as given in Table 1.

Study design
The sample size of this evaluative study was 25 patients. Both 
male and female patients were included. Patients ranging in 
age between 20 and 60 years were included in the study. This 
study was confined to secondary defects of the oral mucosa, 
which occur after excision of premalignant lesions and other 
conditions, such as benign lesions, reactive proliferations, 

and incisional biopsy wounds. Only those lesions that were 
sufficiently large and could not be closed primarily were 
included in the study. Patients with uncontrolled systemic 
disease, for example, American Society of Anesthesiologists 
III–IV patients, when primary closure is possible, in major 
resective surgery and with evidence of systemic or local 
infection were excluded from the study.

Surgical procedure
In all cases, surgical procedure was done under local/general 
anaesthesia and lesion was excised. After surgical excision, 
haemostasis was attained. Collagen membrane was thoroughly 
washed in sterile saline solution. The membrane was trimmed 
according to the wound size. The collagen membrane was 
stabilized by the use of No. 3 silk sutures at the periphery of 
the defect. No pressure dressing was used. None of the patients 
required antibiotic coverage.

Cases in study
Collagen dressing in leukoplakia
Collagen membrane was used after removal of leukoplakia 
as temporary grafting in this case. The defect was large and 
suturing was noted as possible and mucosal healing was 
achieved [Figure 1].

Oral submucous fibrosis
In this study, 10 OSMF patients were managed with bilateral 
fibrotomy with coronoidotomy and grafted with collagen 
membrane impregnated with dexona and placental extract. 
Good mucosal healing and postoperative mouth opening were 
achieved [Figure 2].

Closure of palatal defect after removal of tumour
Collagen membrane was used in palatal defect closure which 
occurred after excision of pleomorphic adenoma without any 
postoperative complications [Figure 3].

Figure 1: Use of collagen membrane in leukoplakia (a) Leukoplakia over right buccal mucosa (b) Excision of leukoplakia (c) Collagen membrane 
suture over defect (d) Healing after 1 month
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Figure 2: (a) Defect after fibrectomy in oral submucous fibrosis (b) Collagen grafted over defect (c) Healing after 7 days (d) Healing after 1 month

dcba
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In perforation of sinus membrane followed by tumour removal
Collagen membrane was used in sinus membrane perforation 
followed by osteoma removal and healing was achieved 
without any postoperative complication [Figure 4].

In palatal (oronasal) fistula closure secondary to trauma
Collagen membrane was used in closure of palatal fistula 
secondary to trauma and good closure achieved without 
recurrence [Figure 5].

Results

We selected 25 patients (both male and female) between the 
ages of 20 and 60 years for inclusion in the study. Of the 

patients, 10 patients had leukoplakia, 10 patients had oral 
submucous fibrosis, two patients had benign tumour involving 
palatal mucosa, two patients had a perforation of the maxillary 
sinus membrane, and one patient had an oroantral fistula. 
All the patients were comfortable with intraoral grafting of 
collagen. None complained about the sensation of a foreign 
body or any odor. Allergy (systemic or local) to graft material 
was not seen in any of the cases.

Haemostasis was good when used on the buccal mucosa 
of 23 (92%) patients and fair when used on the maxillary 
alveolus in 2 (8%) patients [Figure 6]. Pain relief was good 
in 15 (60%) cases, fair in 6 (24%) cases, and poor in only 

Figure 3: (a) Palatal tumour (b) Palatal mucosal defect after excision of tumour (c) Defect grafted with collagen and suturing (d) Healing 15 days 
(e) Healing after 1 month
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Figure 4: (a) Osteoma of left‑side palatal area (b) Excision of osteoma and perforation of sinus encountered (c) Defect close with collagen membrane (d) 
Healing after 7 days (e) Healing after 15 days
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4 (16%) cases [Figure 7] where the collagen membrane 
got sloughed off within the first 4 days after grafting. In 
these 4 (16%) cases, the membrane was used in dynamic 
areas of the oral cavity where it was subjected to constant 
movements and masticatory forces.

Granulation was good in 16 (64%) cases, fair in 6 (24%) 
cases, and poor in 3 (12%) cases [Figure 8]. Epithelialization 
was good in 17 (68%) cases, fair in 4 (16%), and poor in 
4 (16%) cases [Figure 9]. Wound contracture was good in 

19 (76%) cases, fair in 4 (16%), and poor contracture was 
noted in 2 (8%) cases [Figure 10]. The membrane was very 
effective in 6 (24%) patients, effective in 16 (64%), and 
ineffective in 3 (12%). The membrane was very useful in 
19 (76%) patients and useful in 6 (24%) [Figure 11].

Efficacy of collagen membrane was tested by the use of 
Chi-square test and P < 0.001, which is a statistically and 
clinically significant value.

Table 1: Assessment criteria[24]

Haemostasis effect (intraoperative and postoperative)
2 - GOOD - no bleeding
1 - FAIR - slight bleeding; no haemostasis required
0 - POOR - bleeding requiring haemostasis

Pain being subjective, (4th postoperative day), based on patients own 
words

2 ‑ GOOD (none to mild)
1 ‑ FAIR (moderate)
0 ‑ POOR (severe)

Presence of granulation tissue noted at the end of 2 weeks as
2 ‑ GOOD (entire wound)
1 ‑ FAIR (nearly the entire wound)
0 ‑ POOR (inadequate)

Epithelialization noted at the end of the month as
2 ‑ GOOD (entire wound)
1 ‑ FAIR (nearly the entire wound)
0 ‑ POOR (inadequate)

Contracture of the wound at the end of the month was recorded (%)
2 ‑ GOOD (<25)
1 ‑ FAIR (25‑50)
0 ‑ POOR (severe i.e., >50)

Effectiveness
Very effective score of 8‑10
Effective score of 5‑7
Ineffective score of 0‑4

Figure 5: (a) Palatal fistula (b) Collagen membrane interpositioned between flaps (c) Suturing of membrane and flap (d) Healing after 7 days (e) Acrylic 
palatal plate (f) Healing after 1 month
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Figure 6: Observation of haemostasis

Figure 7: Evaluation of pain
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dIscussIon

Raw wounds of the oral cavity, like any other wounds, heal by 
epithelialization and granulation. However, in the oral cavity, 
the healing of raw wounds presents some special problems. 
The environment is always moist with contamination from 
salivary secretion and food ingestion. This, compounded 
by poor oral hygiene and constant movements of the cheek 
and tongue and masticatory forces, may interfere with graft 
adherence and acceptance.[25]

Wounds that are left uncovered are prone to infection 
and scarring with attendant clinical problems. It has been 
well-documented that the incidence of infection and degree of 
contraction are considerably reduced when wounds are dressed 
with biologic materials rather than left exposed or dressed with 
nonbiologic materials during healing.[25,26]

The fact that grafted wounds heal faster with fewer 
complications than open wounds has been recognized in 
general surgery for almost a century.

Mucosal grafts may offer the solution because they come 
nearest to fulfilling the requirements of an ideal graft material. 
There is, however, a limited quantity of oral mucosa available 
for grafting, and thick mucosa taken from the cheek may result 
in scar formation, whereas a uniform thin graft removed with a 
microtome from the cheek is costly and complicated.[7,27] Skin 
graft is the next solution, but such graft used in the mouth will 
always retain the colouration of the skin and never attain the 

texture or the resiliency of the oral mucosa, also seen is the 
growth of hair and sweat glands. Collagen can be used as an 
alternative to the skin and mucosal graft materials to cover the 
intraoral surgical defects.[7,27]

Clinically, collagen is well tolerated with no adverse effects. 
Pain, edema, and infection were negligible, and wounds healed 
uneventfully. The appearance of the areas of operation was 
seen to be restored to normal texture within about 1 month of 
grafting. There is also a morbidity associated with donor-site 
healing; this reflects the effectiveness of collagen membrane as 
a suitable graft material, whereas the usefulness of the collagen 
graft in this study refers to the material devoid of any allergic 
reaction despite being xenogenic with minimal morbidity to 
the patient.[7,27]

All collagen membranes, with time, slowly underwent 
collagenolysis and were eventually sloughed off. The 
weakening of collagen membranes, compounded by the oral 
environment and its movements, is the most probable reason 
why adhered collagen membranes sloughed off. This lysis of 
collagen was the result of an inflammatory reaction. Collagen 
lysis can be controlled by cross-linking, which also helps in 
reducing or suppressing antigenicity.[7]

In our study, collagen dressings showed an effective healing 
process. A similar result is seen in studies of Singh et al., 
Thoma et al., and Sharma V et al. This may be explained 
through the formation of a gelatinized coagulum containing an 
abundant amount of fibrinogen and fibronectin which contains 

Figure 10: Evaluation of wound contracture Figure 11: Evaluation of effectiveness

Figure 8: Evaluation of granulation tissue Figure 9: Evaluation of epithelialization
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high concentrations of chemoattractants. Growth factors 
help in deposition and organization of freshly formed fibers. 
Granulation tissue facilitates the migration of fibroblasts into 
the wound bed.[28-30]

In our study, none of the cases showed adverse or allergic 
reactions to the collagen proving its safety as a grafting material 
for closing intraoral defects. This result is in accordance with 
the result of Reddy et al’s study.[14]

As there is a large body of evidence that collagen is a common 
denominator in all stages of wound healing, it serves as the key 
extracellular component for repair and remodeling.[31]

Rastogi et al. did a prospective study of 60 patients where 
he used collagen membrane in surgical defects and found it 
to be a very suitable alternative to other graft materials for 
the repair of defects in the mucous membrane of the oral 
cavity. Therefore, when used judiciously in a controlled clinical 
situation, collagen membrane is biologically acceptable to the 
oral mucosa and is, from the clinical point of view, an excellent 
wound graft material.[7]

Herford AS used collagen membrane in 30 consecutive 
patients with surgical defects and its results concluded that 
collagen matrix provides a biocompatible surgical material as 
an alternative to an autogenous transplant, thus obviating the 
need to harvest soft-tissue autogenous grafts from other areas 
of the oral cavity.[33]

Vastani et al. reviewed that collagen is one such biomaterial 
that can be safely and effectively used for coverage of oral 
defects following surgery of oral cancer and precancer owing 
to a number of benefit.[6]

Unique features of collagen membranes include:
• Collagen membrane has an inherent property of 

haemostatic effect as it is a specific activator of platelets 
and helps in their adhesion to collagen fiber, aggregation[32]

• It has a guiding characteristic with stabilize the coagulum 
and enhances the early epithelial proliferation from the 
surrounding tissues[14,33]

• It is chemotactic to various cell types such as endothelial 
cells, fibroblasts and leads to reduced inflammatory 
process which reduces pain and burning sensation[12,14,31]

• Collagen acts as a temporary coverage for sensitive nerve 
endings, thereby diminishing the degree of pain[12,14,31]

• Collagen dressings encourage wound healing through 
early deposition and organization of granulation tissue 
and hastened the healing process[12]

• Can resist masticatory forces for sufficient time
• Easily obtainable and does not require a second operation 

and its associated morbidity.

Advantages of collagen membrane:[13,32,34]

• Biocompatible
• Nonimmunogenic
• Easy availability
• Convenience of application

• Good tolerance of oral tissue
• No adverse effects
• No second surgery required
• No morbidity associated with the use of grafts
• No problems associated with donor site healing.

Limitations of this study
Limitations in this study are that in four cases of our study (one 
on palate, second one in retromolar area), there was loss of 
collagen membrane because of continuous movements of the 
tongue and membrane in the line of occlusion. Stabilization 
of the membrane to the surgical defect in this present study 
was done by suturing the membrane to the edges of the 
defect, which was a time consuming and delicate procedure. 
It should be done without damaging the membrane. It can 
be recommended that the use of biological glue such as 
cyanoacrylates for this purpose can be tried in a future study.

conclusIon

Oral and maxillofacial surgeons treat various pathologies in 
and around the oral cavity. Collagen is one such biomaterial 
that can be safely and effectively used for coverage of oral 
defects following surgery. Its application in the oral cavity 
is easy because of the simple chairside application and good 
tolerance of the membrane by oral tissues; it can therefore be 
advocated as a temporary biologic dressing material in the 
oral cavity devoid of mucous membrane. It is an alternative 
to autologous grafts rather than a replacement of other grafts 
used in the oral cavity.
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