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ABSTRACT  

Background:  Mucoceles are the most common benign soft tissue masses present in the oral cavity with a peak 

incidence between the first to third decade of life. Mucocele being a salivary gland disorder is most commonly 

seen in the lower lip. The mechanism of formation of mucocele may either be extravasation or retention. The 

management of the mucocele can be done with various methods ranging from conventional surgical excision of 

the lesion to the usage of LASERS. In this article, various treatment modalities have been reviewed and 

discussed. 
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INTRODUCTION 

Mucoceles are the most common benign soft tissue 

masses present in the oral cavity and by definition 

are cavities filled with mucus1,2. They affect both 

genders in all age groups, with the peak age of 

incidence between 10 and 29 years3,4,5,6. According 

to the site of the occurrence, the lower lip is most 

commonly affected which is followed by the floor of 

mouth, palate, upper lip and ventral surface of 

tongue7. 

Etiopathogenesis 

The mechanisms for mucus cavity development are 

extravasation or retention. Extravasation is the 

leakage of fluid from the ducts or acini into the 

surrounding tissue, while the much less common 

retention phenomenon occurs as a result of a 

narrowed ductal opening that cannot adequately 

accommodate the exit of saliva produced, leading to 

ductal dilation and surface swelling.  

In the case of the accessory salivary glands, the 

extravasation of mucus is the primary cause of 

mucocele formation with physical trauma as the 

initiating factor. This is sometimes seen in cases of 

nicotinic stomatitis, in which irritation from heat 

and noxious tobacco products can result in 

narrowing of the ductal openings1. 

The spillage of mucin into the connective tissue, in 

turn, initiates an inflammatory reaction resulting in 

the formation of a connective tissue wall made of 

granulation tissue, an attempt to confine the area of 

mucin spillage8. As mucin pooling occurs beyond 

the confinement of the salivary duct, it is not lined 

by epithelium, thus it is considered as a pseudocyst. 

These reactions to the spilled mucin have been 

described to be taking place in three evolutionary 

phases.  

In the first phase, mucous spills diffusely from the 

excretory duct into conjunctive tissues where some 

leucocytes and histiocytes are found. In the second 

phase, granulomas appear during the resorption 

phase due to histiocytes, macrophages and giant 
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multinucleated cells associated with a foreign body 

reaction.  In the final phase, connective cells form a 

pseudo-capsule without epithelium around the 

mucosa9. 

Clinical Features of Mucoceles 

The mucoceles, regardless of their location, present 

as soft, painless swellings ranging from deep blue to 

normal pink in colour. The deep blue colour results 

from tissue cyanosis and vascular congestion 

associated with the stretched overlying tissue and 

the translucent character of the accumulated fluid 

beneath. The variation in colour depends on the size 

of the lesion, its proximity to the surface, and the 

elasticity of the overlying tissue1.  

The size of the mucocele may vary from a few 

millimetres to centimetres. The lesion is usually 

unilateral but can occur bilaterally. Sometimes 

superficial mucocele with single or multiple blisters 

seen on the soft palate, retromolar pad, posterior 

buccal mucosa and lower labial mucosa. They 

rupture spontaneously and become ulcerated 

mucosal surface and heals within few days10. 

Diagnosis of Mucoceles 

The case history and an objective clinical 

examination of the lesion are crucial for diagnosing 

mucoceles correctly. Sometimes, the diagnosis may 

require traditional radiography, ultrasonography, 

or advanced diagnostic methods computed 

tomography (CT) and magnetic resonance imaging 

(MRI) to visualize form, diameter, the position of 

the lesion relative to adjacent organs7. 

The appearance of mucoceles is pathognomonic and 

the following data like lesion location, history of 

trauma, rapid appearance, variations in size, bluish 

colour and the consistency aid in the diagnosis of 

the lesion. Palpation can be helpful for a correct 

differential diagnosis. Lipomas and tumours of 

minor salivary glands present no fluctuation while 

cysts, mucoceles, abscess and hemangiomas do. 

Management of Oral Mucoceles 

There are various treatment modalities in the 

management of Oral Mucoceles which include 

surgery, laser ablation, cryosurgery, sclerotherapy, 

micro-marsupialization, LASERs and intralesional 

injection of sclerosing agent or corticosteroid. 

Non-surgical Management of Mucoceles 

Non-surgical management of Mucoceles includes 

aspiration, injection of steroids like betamethasone, 

dexamethasone and sclerosing agents like absolute 

Ethanol. 

Injection of Corticosteroids 

Corticosteroids act as the most potent anti-

inflammatory agent inhibiting the expression of 

multiple inflammatory genes and may also increase 

the transcription of genes coding for anti-

inflammatory proteins including lipocortin-1, 

interleukin-1, and interleukin-10 receptor 

antagonist. They also act like a sclerosing agent 

causing shrinkage of the dilated salivary ducts11. 

 Combination of injection of intralesional steroid 

dexamethasone 4mg to the base of the lesion and 

micro-marsupialization of the large mucocele 

resulted in a gradual regression in the size of the 

lesion and complete healing with no recurrence and 

no local discomfort and hence can be regarded as a 

substitute to the conventional surgical procedure12.  

Injection of Dexamethasone 8mg to the base of the 

mucocele resulted in regression of the size of the 

mucocele and complete healing eventually with no 

recurrence13.  

Injection of Sclerosing Agent In Management of 

Mucocele 

Administration of intralesional sclerosing agents 

like absolute ethanol at varying doses of 0.1ml to 

0.5ml according to the size of the mucocele of 

glands of Blandin and Nuhn resulted in complete 

regression of the size of the lesion and complete 

healing with no clinical evidence of recurrence. 

Ethanol denatures the ingredients to deposit and 

make the epithelial cells near the gap of a mucous 

tubule dehydrate and undergo necrosis, which may 

lead to an inflammatory reaction followed by the 

development of scars that can close the gap to 

prevent the mucus from over-brimming14. 

Surgical Management of Mucocele 

Surgical management of oral mucocele includes 

conventional surgical excision of the lesion with the 

involved gland. Also, simpler methods like micro-

marsupialization and modified micro-

marsupialization are used in the literature. 
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Fig 1.1: Mucocele over lower labial mucosa. 

 

Fig 1.2: Surgical excision of the Mucocele. 

 

Fig 1.3: Closure of surgical site with 3-0 silk sutures. 

 

Fig 2.1: Mucocele in the floor of mouth. 

 

Fig 2.2: Micromarsupialization completed. 

 

Fig 2.3: Follow up 

Conventional Surgical Management of Mucoceles 

Conventional surgical procedure in the 

management of oral mucocele includes excision of 

the lesion along with the affected gland. The 

recurrence rate is very low and is considered as a 
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definitive treatment plan. While removing the 

mucocele surgically, remove the surrounding 

glandular acini, removing the lesion down to the 

muscle layer and avoiding the adjacent gland and 

duct damage while placing the suture will reduce 

the chances of recurrence10. The comparative study 

conducted by Bahadure et al15 on the success of 

conventional surgical management of oral mucocele 

in a group of subjects in the transitional period from 

mixed dentition period to permanent dentition 

proved that conventional surgical management of 

the mucoceles in the paediatric patient is the 

definitive treatment modality. An elliptical incision 

placed followed by surgical enucleation of the 

affected gland along with mucocele would result in 

minimal soft tissue injury and minimal scarring16. 

Micro-Marsupialization As An Alternative Treatment 

Modality 

Micro-marsupialization consists of draining the 

accumulated saliva and creating a new 

epithelialized tracts along the path of the sutures. 

Micro-marsupialization appears more likely to be 

successful if the lesion is treated within 90 days. 

Recently developed mucocele would have a thinner 

covering mucosa and hence the success of micro-

marsupialization could be expected in these cases17. 

Comparative studies conducted by Sagari et al18 and 

Giraddi et al19 on practicability and efficacy of 

micro-marsupialization over conventional surgical 

management concluded micro-marsupialization is 

the treatment option for the management of 

mucocele especially in uncooperative, mentally 

retarded, paediatric age group patients and all other 

patients not fit for surgical procedure19. A modified 

micro-marsupialization technique that involves 

giving the maximum possible number of sutures 

maintaining a short distance between entry and 

exit. The decreased distance between the entrance 

and exit of the needle is intended to facilitate 

epithelialization of the new pathways formed by the 

sutures by reducing the length of the drainage 

tracts20. 

Cryosurgery in Management of Mucoceles 

Cryosurgical management of mucoceles involves 

exposure of the lesion to the liquid nitrogen. This 

technique is especially used in treating the lesion in 

the paediatric age group of patients. The basic 

technique of cryotherapy stresses rapid cooling, 

slow thawing and repetition of the freezing process 

to maximize tissue destruction. The two methods 

recognized are a closed system with the use of 

probes and nitrous oxide, or an open system with 

the use of a liquid nitrogen spray or a cotton tip. 

Cryosurgery done with both the methods, i.e open 

system by using liquid nitrogen spray by Aarti Garg 

et al21 and closed system with use of cryoprobe by 

Aulakh KK22 et al reported to be successful in 

complete remission of the lesion without any 

evidence of recurrence, thereby considering the 

cryosurgery to be an alternative treatment modality 

in management of oral mucocele. 

Cryotherapy destroys tissues by application of 

extreme cold via different cryogen agents such as 

nitrous oxide gas, liquid nitrogen spray. During the 

freeze cycle, the drop in temperature results in: 

(a) Crystallization of extracellular water.  

(b) Reduction of cell resistance to shrinkage due to 

membrane lipid hardening.  

 In addition, during the thaw cycle, cells at the 

lesion’s periphery start taking up excess 

electrolytes and to equalize this gradient difference, 

water enters the cell thereby leading to swelling 

and cell lysis22. 

LASER assisted ablation of mucocele 

Recent advancement in LASERS made it useful in 

the management of Oral Mucocele. The 

management of mucocele is done using DIODE 

LASER and CO2 LASER which has given similar 

results as that of conventional management with 

better post-operative comfort and aesthetics. Low-

Level Laser Therapy performed by Ahmad et al23 

showed better healing process with no evidence of 

recurrence without any alteration in the 

microstructure of the biopsy specimen. 

 Low Pulse LASER through its photochemical, 

physical and biological effect stimulates increased 

production of ATP which result in accelerated cell 

division especially fibroblast, epithelial and 

endothelial cell and rapid production of 

extracellular matrix. The accelerated 

microcirculation leads to faster re-absorption of 

oedema and disposal of intermediates by causing 

faster changes in Capillary Hydrostatic Pressure.  
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Use of a Diode LASER in the management of oral 

mucoceles had an advantage of the bloodless 

operating field and provided rapid healing Light of 

wavelength of 810 nm is intensely absorbed by 

oxygenated haemoglobin, resulting in elevation of 

temperature at the operative site, promoting 

coagulation and carbonization of soft tissues, with 

minimum discomfort and scarring. A diode laser 

with an effective penetration depth of 2 mm in the 

tissue seal the small lymphatic vessels, thus mini-

mizing postoperative oedema. No sutures or 

surgical packs were required, as the laser has been 

found to enhance wound healing by the formation 

of a denatured protein coagulum termed as “eschar” 

or “biological bandage.” This layer of protein 

coagulum protects the wound from bacteria and 

friction from masticatory forces. 

Soft Diode LASER used in excision of the Mucocele 

had an uneventful healing process with good 

intraoperative visibility of site of operation and 

hemostasis24. Comparative study on the 

conventional method of management of the 

mucocele with CO2 LASER ablation of the mucocele 

by Jose Yagüe-Garcíaet al25 revealed that the latter 

has lesser operating time and better postoperative 

course with minimal evidence of scarring, 

paraesthesia, bleeding and relapse when compared 

to that of the former.  

DISCUSSION 

Mucocele is a common pathology encountered by 

clinicians more frequently. Oral mucoceles occur in 

varying locations on the oral mucosal surfaces 

overlying accessory minor salivary glands. 

Teenagers and children are most commonly 

affected by mucoceles7. Diagnosis of the mucocele is 

mainly based on history and clinical appearance 

which includes rapid appearance, specific location, 

history of trauma, bluish colour, soft consistency 

and fluctuation. There are various treatment 

modalities which include surgical removal, CO2 laser 

ablation, cryosurgery, micro-marsupialisation, 

marsupialisation, electrocautery, laser vaporization 

or laser surgery, and intralesional injection of 

corticosteroids or sclerosing agent6. 

The main accepted treatment for mucocele is 

surgical extirpation of the surrounding mucosa and 

glandular tissue down to the muscle layer, but 

studies have shown recurrence following surgical 

enucleation of the lesion. Injection of 

corticosteroids like 4mg Betamethasone to the base 

of the lesion showed complete regression in 90% of 

the subjects11. The combination of the micro-

marsupialization and intralesional steroid injection 

by Mortazavi H et al12 gave result without 

recurrence and post-op discomfort and can be 

regarded as a substitute to the conventional surgical 

procedure. Injection of dexamethasone 8mg to the 

base of the lesion resulted in complete remission of 

the lesion without recurrence in 77% of the cases.  

Absolute ethanol as a sclerosant proved to be safe 

and effective has been applied in the treatment of 

renal tumours, cysts, and vascular malformations. 

The new method was attempted for observing the 

effect of therapy by Zhang J et al14. This method 

resulted in complete remission of the lesion in 

64.3% of the cases and reduction in the size of the 

lesion in 35.7% of cases.  

Conventional surgical enucleation of the lesion is 

the most commonly followed protocol where in 

95.7% of the cases had total remission15. Micro-

marsupialization is a minimally invasive technique, 

and most cases can be carried out under topical 

anaesthesia alone. The study conducted by Piazzetta 

et al showed the full regression of all 25 mucoceles 

that had been diagnosed within 90 days of their 

appearance17. 

Owing to the recurrence of the lesion following 

micro-marsupialization, Francisco AL et al23 

advocated modification to the existing technique of 

micro-marsupialization modifications to the 

technique include an increased number of sutures, a 

decreased distance between the entrance and exit of 

the needle, and a longer period during which the 

sutures are maintained. 

Cryosurgery, advocated by Farah C S et al26 is useful 

in widespread dermatological lesions, small skin 

cancers and intra-bony cavities after curettage to 

prevent recurrence. The nitrous oxide technique is 

useful for the treatment of various benign and 

malignant lesions of the oral cavity where more 

predictable necrosis is necessary and depth of 

necrosis is also a factor. It may be a useful tool in 

the management of oral mucocele if available.   

Low-Level Laser Therapy in the management of oral 

mucocele resulted in complete remission of the 
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lesion without any postoperative complication and 

recurrence in 100% of the cases22. The comparative 

study between conventional surgical procedure and 

CO2 LASER ablation showed better clinical outcome 

with latter with no complication and recurrence 

than former27. 

CONCLUSION 

Mucocele is a commonly found lesion, especially in 

young individuals. Proper diagnosis with the 

accurate location of the affected gland plays an 

important role in the management of Oral 

Mucoceles.  Minimally invasive procedures such as 

Cryosurgery, LASER ablation or micro-

marsupialization shall be preferred over aggressive 

surgical management which involves higher risk 

factors and more chances of complications and 

recurrence unless the lesion and the affected gland 

is present deep inside the tissues. These minimally 

aggressive treatments are useful in children with 

fear of injection whereas aggressive treatment like 

surgical excision with involved minor salivary gland 

may be needed in deeper seated and recurrent 

lesions. 

The management of the Oral Mucoceles can be done 

surgically or non-surgically. The choice of the 

treatment depends on the size of the lesion, site, the 

age of the patient, the depth of the lesion and 

availability of the materials. The superficial lesions 

in children can be managed by micro-

marsupialization whereas, for deep-seated lesions 

and recurrent lesions with fibrosis, surgical excision 

of the lesion along with involved minor salivary 

gland will be a better option in the management of 

mucoceles. The LASER and Cryosurgery may be 

useful if available in the clinical setup. 
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