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Introduction
Mucocele is a commonly occurring lesion in the oral 
cavity, containing mucin, that may result from trauma to 
minor salivary glands. Clinically, mucocele’s size ranges 
from few millimeters to centimeters in diameter. It is usu-
ally painless, fluctuant, and imparts transparent to bluish 
hue to the lesion. Etiopathogenesis of mucocele has been 
well-described by Yamasoba et al1 that includes trauma 
and obstruction of salivary ducts of minor salivary glands. 
These may result in extravasation or retention of mucus. 
Mucus extravasation cyst is usually a dome shaped tissue 
swelling composed of pooled mucus that escapes into 
the connective tissue from a severed excretory duct. It is 
prevalent in second and third decades of life with no sex 
predilection, commonly involving lower lip, followed by 
tongue, buccal mucosa, palate, and retromolar area.2 Mu-
cus retention cyst is comparatively rare, usually found on 
upper labial mucosa and has peak incidence in seventh 
and eighth decades of life.3 Since mucocele has a high 
recurrence rate, various treatment modalities have been 
reported by clinicians, including surgical, cryosurgical, 
electrocautery, intralesional corticosteroids, marsupial-
ization, micro-marsupialization, and lasers.4,5

Different kinds of lasers are available with varying wave-
lengths and absorption coefficient. Lasers offer advantag-

es of minimal trauma, uncomplicated healing and faster 
recovery time when compared with conventional modal-
ities. Diode lasers, especially that of wavelength 810 nm, 
have a very high affinity for melanin and haemoglobin. 
This feature enables it to precisely cut, coagulate, ablate, 
or vaporize the target soft tissue. Additionally, diode la-
sers are compact, affordable and easy to move since they 
do not have water or air lines.5-7 

Case Presentation
Case 1
A systemically healthy 20-years-old female was referred 
to the department of periodontics with chief complaint 
of localized swelling on the left labial mucosa of lower lip 
since one week. There was no significant finding on extra 
oral examination, while intraoral examination revealed 
a swelling with light bluish hue on the left side of labial 
mucosa, about seven mm in diameter, soft and fluctu-
ant on palpation (Figure 1A). It was painless, but patient 
was extremely worried about the condition. Provisional 
diagnosis of mucocele was made and marsupialization 
of the lesion was planned under local anaesthesia. After 
obtaining written informed consent, the lesion was an-
aesthetized with 2% lignocaine with 1:80 000 adrenaline. 
Using a scalpel, a part of mucosa was excised, resulting 
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in release of viscous yellowish liquid. After thorough ir-
rigation with normal saline, the wound was left open for 
healing (Figure 1B). Ibuprofen (400 mg) was prescribed 
twice daily for 3 days. Patient returned after 15 days and 
reported reappearance and gradual increase in the size of 
swelling since last 3 days. On examination, a similar lesion 
was observed at the same site, which was soft and painful 
on palpation (Figure 1C). Patient was informed about the 
recurrent lesion and complete excision was planned with 
diode laser under local anaesthesia.

Case 2
A female patient aged 19 years was referred to the depart-
ment of periodontics with chief complaint of localized 
swelling on the left labial mucosa of lower lip from last 2 
months. She reported frequent disappearance and reap-
pearance of the lesion. There was no history of pain, but 
the patient reported discomfort in speech and brushing. 
Records of her previous dental treatment at a private clin-
ic revealed history of similar swelling in the same region 
which was surgically excised one year ago. There was no 
significant finding on extra oral examination, while in-
traoral examination revealed a swelling with bluish hue 
on the left side of labial mucosa. It was about 6 mm in 
diameter, soft and fluctuant on palpation (Figure 2A). A 
provisional diagnosis of mucocele was made and excision 
with diode laser was planned under local anaesthesia. 

Case 3
A 36-year-old male was referred with complaint of a ‘pea-
sized’ painless swelling on inner surface of right cheek for 
the last 2 weeks. He reported rapid onset and progression 
in size of the lesion. There was no relevant medical his-
tory. On examination, a soft, fluctuant, pink growth with 
a bluish hue was found on right buccal mucosa (Figure 
3A). It was about eight mm in diameter. Oral hygiene was 
fair, however, several teeth were found missing with sub-
sequent pathologic migration of remaining teeth in the 
first and fourth quadrant. Right mandibular second pre-
molar was found to be carious. Provisional diagnosis of 
mucocele was made and excisional biopsy was planned 
with diode laser.

Case 4
A 30-year-old male was referred with complaint of 
swelling of lower lip since last one month. Rapid onset 
and progression of the lesion was reported. Difficulty in 
speech and mastication was also reported, however, there 
had been no incidence of pain. He also reported frequent 
disappearance and reappearance of the swelling. On ex-
amination, a soft fluctuant swelling of around 12 mm in 
diameter was found on left side of lower lip (Figures 4A 
and 4B). Provisional diagnosis of mucocele was made and 
excision with diode laser was planned.

Management
After routine pre-surgical blood investigations and in-
formed consent, the lesions were removed using diode 
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Figure 1. (A) A soft fluctuant swelling on the labial mucosa. 
(B) Immediate post-operative view after marsupialisation. (C) 
Recurrent lesion 15 days after marsupialisation. (D) Excision of 
the lesion by diode laser. (E) Immediate post-operative view. (F) 
Healing after 7 days. (G) Healing after 15 days.

laser (Picasso, AMD LASERS®, Indianapolis, USA) with 
810 nm wavelength in contact mode with pulse of 30 
milliseconds duration and 30 milliseconds interval using 
initiated tip of 300 µm diameter at a power of 2.0 W, un-
der local infiltration with lignocaine 2% with adrenaline 
1:80 000. Surgical site was irrigated with saline during the 
procedure to minimize the heat. Excised lesion was put in 
10% formalin and sent for biopsy. Postoperative instruc-
tions were given which included use of 0.2% chlorhexi-
dine mouth rinse 3 times daily and topical application of 
aqueous based gel containing chlorhexidine for 1 week. 
Considering the open wound that would heal by second-
ary intention, LLLT was performed on first, third and sev-
enth post-operative days to enhance the healing process. 
A defocused diode laser (Picasso, AMD LASERS®, India-
napolis, USA) was used at one mm distance for two min-
utes. The laser used for Low-level laser therapy (LLLT) 
also had wavelength of 810 nm with power setting at 1 W 
in continuous mode.

Pain Perception 
Pain perception by patient was recorded using visual an-



Journal of Lasers in Medical Sciences  Volume 8, Number 3, Summer 2017 157

                                                                              Diode Laser for Management of Oral Mucocele

alogue scale (VAS) immediately after surgery, followed 
by first, third and seventh postoperative day. VAS com-
prised a 10-cm line, with ‘no pain’ represented by ‘0’ and 
‘unbearable pain’ by ’10.’ Patients were instructed to mark 
between these 2 points. Scores between 1 and 3 were con-
sidered slight pain, scores between 3 and 6 were consid-
ered moderate pain, and scores between 6 and 10 were re-
corded as severe pain. Recorded values of VAS have been 
presented in Table 1 and Figure 5.

Healing
All cases demonstrated formation of slough on the second 
day after surgery. Amount of slough was significantly re-
duced on fourth day and completely disappeared by sev-
enth day. Healing was uneventful in all cases. No sign of 
recurrence has been observed during last one year.

Histopathological Examination
All 4 cases demonstrated similar findings in histopatho-

logical sections. A cystic space was observed with a wall 
of compressed cellular connective tissue. Surrounding the 
cystic space, acute inflammatory response was present 
with abundance of polymorphonuclear cells, mucino-
phages and few eosinophils within the extravasated mu-
cin. Normal mucous acini associated with salivary ducts 
were found adjacent to the field of inflammation. Abun-
dant fibroblasts and collagen fibres were found at the pe-
riphery. These findings confirmed the diagnosis of mucus 
extravasation cyst. 

Discussion
Mucocele is a commonly found lesion, especially in young 
individuals. Its incidence has been reported to be ranging 
from 0.4% to 0.8%.8 It is generally caused by trauma (e.g., 
lip biting, sharp cusps, orthodontic appliances, self-in-
flicted injuries) that results in the rupture of excretory 
duct of minor salivary glands. It usually appears as a soli-
tary painless swelling on labial/buccal mucosa around ca-
nine-bicuspid areas, fluctuant on palpation, with a normal 
pink or bluish colour. Bluish coloration can be attributed 
to tissue cyanosis and vascular congestion associated with 
the stretched overlying tissue and the translucent charac-

Figure 4. (A) Soft, fluctuant swelling on lower lip: extra-oral view. 
(B) Dimension of the lesion. (C) Excision of the lesion with diode 
laser. (D) Straw coloured fluid discharging from the lesion. (E) 
Immediate post-operative view. (F) Excised lesion. (G) Healing 
after 1 month.

Figure 2. (A) Soft fluctuant swelling on labial mucosa. (B) Excision 
of the lesion with diode laser in contact mode. (C) Straw coloured 
liquid discharging from the lesion. (D) Complete healing after 3 
weeks.

Figure 3. (A) Soft, fluctuant growth on right buccal mucosa. 
(B) Excision with diode laser in contact mode. (C) Immediate 
postoperative view. (D) Healing after 3 weeks.
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ter of the accumulated fluid.9 After an appropriate differ-
ential diagnosis with other pathological forms (e.g., ab-
scess, fibroma, lipoma, hemangioma, lymphangioma, sal-
ivary neoplasms, recurrent herpes, mucous pemphigoid, 
hematoma), surgical removal along with the underlying 
minor salivary gland represents the definitive treatment 
for this condition. In cases where surgical excision was 
not performed, particularly in the extravasation type, a 
cyclical increase and decrease in size of the lesion is often 
observed as a result of the breakage of the cyst and new 
production of mucin.10 Surgical excision must include the 
cyst, generally well-coated by a fibrous capsule, together 
with the minor salivary gland responsible for the muco-
cele, in order to avoid undesired recurrences.4

Different surgical techniques have been described in liter-
ature, depending generally on the lesion’s clinical features. 
These include incision, complete excision, marsupializa-
tion and micro-marsupialisation. Marsupialization is a 
good alternative because excision or deep dissection risks 
vital structures such as the labial branch of the mental 
nerve. In traditional scalpel surgery, Baurmash  proposed 
complete excision for small lesions and unroofing proce-
dure for large mucoceles.2 However, following unroofing 
procedure, recurrence is not uncommon as we found in 
our first case. In that case, recurrence might have resulted 
from underlying glands, as it was merely unroofed instead 
of complete excision. Sagari et al reported micro-marsu-
pialization as a treatment option instead of surgical ex-
cision in children. This has certain advantages such as 
no need of infiltrative anaesthesia, shorter surgical time 

Table 1. Individual Scores of Pain Perception on VAS After 
Application of LLLT

Patients 1st Day 3rd Day 7th Day

Patient 1 6 4 1

Patient 2 5 4 0

Patient 3 6 5 0

Patient 4 7 5 1

Mean ± SD 6.0 ± 0.816 4.5 ± 0.577 0.5 ± 0.577

Abbreviations: VAS, visual analogue scale; LLLT, Low-level laser 
therapy; SD, standard deviation.
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Figure 5. Changes in VAS Scores for Patient’s Pain Perception 
Over the Period of One Week After Surgery.

and shorter post-operative healing period. Additionally, 
the patient compliance is also better.11 However, clinical 
diagnosis cannot be confirmed through histopathology in 
this technique.4

Cryosurgery, although widely used in the past, has the 
disadvantage of postoperative morbidity like oedema, ir-
ritation and delayed healing. Vaporization with argon and 
Nd:YAG (neodymium-doped yttrium aluminium garnet) 
lasers offered good alternative but biopsy sample could 
not be obtained while CO2 laser often results in scarring 
of the operated site.12

Advantages of Diode Laser for Excisional Biopsy
A diode laser was used in these cases as it offers the ad-
vantage of providing bloodless field, rapid healing and 
is easy to operate.7 Light of wavelength of 810 nm is in-
tensely absorbed by oxygenated haemoglobin, resulting 
in elevation of temperature at operative site, promoting 
coagulation and carbonization of soft tissues, with min-
imum discomfort and scarring. Stimulation of clotting 
factor VII by diode laser resulting in enhanced haemo-
stasis has also been reported in literature.13,14 Bactericidal 
effect of the diode laser has been reported by Moritz et al 
providing significant reduction in bacteria on the wound 
bed which also reduces the risk of bacteremia.15 Another 
important advantage is that it causes no alteration in mi-
croanatomy of biopsy specimen.16 Excessive heat may be 
prevented by intermittent irrigation with normal saline. 
Diode laser with an effective penetration depth of 2 mm 
in the tissue seal the small lymphatic vessels, thus mini-
mizing the postoperative oedema.17 No sutures or surgical 
packs were given in our cases, as laser has been found to 
enhance wound healing by formation of a denatured pro-
tein coagulum termed as “eschar” or “biological bandage.” 
This layer of protein coagulum protects the wound from 
bacteria and friction from masticatory forces.18 As seen in 
our cases, usually no scar formation occurs at the oper-
ated site. Similar observations have been made by Kala-
konda et al19 and Zeinoun et al20 who reported that laser 
treated wounds exhibit less scar formation due to a fewer 
number of myofibroblasts, resulting in minimal wound 
contraction.

Role of Low Level Laser Therapy in Healing of Surgical 
Wounds
LLLT has been found to offer analgesic effect by stimu-
lation of body’s natural painkillers, β-endorphins and by 
decreasing the activity of C fibres.21 Healing of surgical 
wound has been found to be promoted by LLLT in many 
studies.21-23 Various mechanisms have been proposed 
to explain this effect of LLLT.22 At the cellular level, low 
power laser causes photochemical, photophysical and/or 
photobiological effects in the cells, leading to stimulation 
of certain cellular functions, particularly increased ATP 
production in the mitochondria. These metabolic chang-
es inside the cells have been found to result in accelerated 
cell division, especially of fibroblasts, epithelial and endo-
thelial cells, rapid production of extracellular matrix and 
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movement of leucocytes, fibroblasts and epithelial cells.22 

It has also been found to reduce the amount of slough for-
mation on the wound by increased activity of macrophages 
and mast cells.21 The anti-inflammatory and anti-oedema 
effects of laser occur through acceleration of microcircu-
lation, leading to changes in capillary hydrostatic pressure 
with oedema reabsorption and disposal of intermediary 
metabolites.22 VAS recorded in present cases showed that 
perceived pain was highest at the first post-surgical day 
and decreased to pre-surgical levels after 1 week. This is 
in accordance with healing patterns of mucosal wounds as 
demonstrated by Kalakonda et al19 and Chawla et al23 who 
performed LLLT after vestibuloplasty procedure and after 
gingival depigmentation respectively. Since present case 
series did not have any controls, any conclusion about role 
of LLLT in perceived pain cannot be drawn. However, few 
controlled studies have strongly suggested a clear trend in 
reduction of inflammation at laser treated sites.24

Conclusion
The findings in this case series of mucus extravasation 
cysts treated with diode laser suggest a good healing out-
come, without any recurrence or alteration of microstruc-
ture of biopsy specimens. Although it was not a controlled 
clinical trial, patients’ perception about post-operative 
discomfort strengthens the existing evidence that LLLT 
promotes wound healing on labial and buccal mucosa. 
Considering the advantages over other treatment modal-
ities, diode laser appears to be a viable and safe option for 
management of such cases.
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