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Abstract: Mucocele is a common lesion localized in the oral cavity; it originates from the lesion of
a salivary duct and the consequent accumulation of mucin in soft tissues. It is a common lesion
of young patients and is frequently associated with areas subject to traumas. Surgical treatment is
needed especially if it reaches considerable dimensions, as it can cause discomfort in the patient and
tends to increase in size if subjected to further traumatism. This scoping review aims to investigate
which treatments are used for this type of lesion, which are the most suitable to prevent recurrence,
and if laser-assisted surgery is considered more efficient than other methods. An electronic search was
performed within the PubMed (MEDLINE) and Scopus databases. Articles published in the years
2010 to 2023 were selected. Techniques like marsupialization and laser-assisted excision effectively
treat mucoceles, with no clear prevalence between them. Laser surgery offers speed, precision, and
minimal post-operation discomfort, but randomized trials are needed for conclusive comparisons.

Keywords: dentistry; mucocele; oral medicine; oral neoplasm; oral pathology; oral surgery; ranula;
salivary gland

1. Introduction

A mucocele is a prevalent oral lesion, with histological findings indicating its occur-
rence in approximately 11.6% to 24.5% of all pediatric biopsies [1,2]. This lesion can affect
individuals of various age groups, including neonates, infants, and adults [1,2]. Clinically,
mucoceles typically manifest as dome-shaped, intramucosal growths, most frequently
observed on the lower lip. Due to its clinical and histological characteristics, the lesion can
be considered a pseudocyst. They can also occur near other salivary gland ducts, such as
those in the palate, the ventral part of the tongue, buccal glands, upper labial glands, and
the retromolar region [1,2]. Mucoceles can appear in different regions of the oral cavity,
including the lower lip, tongue, floor of the mouth, and inner cheeks. Lower lip mucoceles
are particularly common due to their increased vulnerability to trauma from accidental
biting or repeated friction. These lesions are closely linked to minor salivary glands that
are distributed throughout the oral mucosa, responsible for saliva production to aid in
digestion and lubrication [2]. Mucoceles are typically rounded, bluish, or translucent in
appearance and can vary in size from 1 mm to several centimeters in diameter [2,3]. On a
histological level, mucoceles exhibit granulomatous tissue with mucosal liquid content, and
in cases of inflammation, neutrophils and macrophages may be present [3]. They are con-
sidered benign and asymptomatic growths, with a duration that can extend over years [3,4].
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These lesions can arise from two distinct mechanisms: extravasation, resulting from the
rupture of a minor salivary gland duct and the accumulation of mucin in the surrounding
soft tissue, subsequently surrounded by granulation tissue; or retention cysts, which occur
due to ductal obstruction, leading to mucin accumulation and ductal epithelium lining,
making it a true cyst [2-4]. In the oral cavity, mucoceles located in the floor of the mouth
are commonly referred to as “ranula.” Ranulas often involve submandibular glands, origi-
nating from either the Wharton’s duct or, in some cases, Rivinus’s duct, associated with the
sublingual gland. Trauma, such as accidental biting, repetitive irritation, or minor surgical
procedures, can trigger the rupture or blockage of the duct, leading to an inflammatory
response and the enlargement of the cystic cavity [5,6].

Differential diagnoses for mucoceles may include fibrous hyperplasia, focal papilloma,
lipoma, fibroma, mucoepidermoid carcinoma, bullous lichen planus, pemphigoid, and
herpes [5,6].

While certain mucoceles may naturally resolve within a brief period, if they persist
chronically, surgical intervention or marsupialization becomes necessary [7]. Numerous
therapeutic approaches have been outlined in the medical literature, including surgical
excision with a scalpel, carbon dioxide ablation, laser excision, marsupialization, and
cryosurgery [7]. In the event of a recurrence, it is recommended to remove the cyst, together
with the adjacent salivary glands, down to the muscular layer [8]. Presently, surgical
enucleation stands as the most commonly employed technique for this purpose, but non-
surgical methods are also described in the literature, such as micro-marsupialization, the
topical application of clobetasol, corticosteroid use, and gamma-Linoleic acid [9].

2. Materials and Methods
2.1. Focused Questions

What therapies are currently available for oral mucoceles? What is the management
strategy used in oral mucocele therapy? Do surgical therapies have better results than
non-surgical approaches regarding oral mucocele management? Are there any recurrences
following a surgical approach? Is laser excision effective in oral mucocele treatment?

2.2. Eligibility Criteria

The criteria used to select studies for this review were as follows: (I) study design,
which encompassed interventional studies, observational studies, cohort studies, and
case series/case reports; (II) study participants, specifically patients diagnosed with an
oral mucocele; (III) the interventions of interest, which were surgical and non-surgical
methods and laser-assisted protocols; and (IV) the outcome measure, which focused on
clinical results for treating oral mucoceles and if a recurrence was reported. Only studies
meeting all of these inclusion criteria were included in the examination. Exclusion criteria
encompassed: (I) abstracts published in languages other than English; (II) duplicate studies;
(IIT) studies not pertinent to the review’s purpose, including those addressing different
supplementary treatments or having full-text content that did not align with their abstracts;
(IV) studies conducted on ex vivo or experimental animals; (V) studies lacking Ethics
Committee approval; and (VI) narrative reviews, systematic reviews, or systematic and
meta-analysis reviews.

2.3. Search Strategy

Following the Joanna Briggs Institute methodology for a scoping review [8], a three-
step search process was conducted: (i) an initial limited search on PubMed (MEDLINE)
and Scopus; (ii) the selection of key terms from the articles retrieved to formulate the search
strategy; and (iii) a search through the reference lists of all included articles to identify
additional research [9].

Additionally, the review applied the Population/Concept/Context (PCC) model,
which consists of three key elements: population (comprising individuals undergoing
surgical and non-surgical procedures), concept (encompassing both surgical and non-
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surgical treatments for oral mucocele), and context (with no specific cultural or setting
restrictions in this review). Abstracts of studies that investigated the impacts of surgical
and non-surgical procedures and their clinical outcomes were assessed, including case
reports and case series articles, while reviews were excluded from the search. Through-
out this scoping review of the literature, adherence to the Preferred Reporting Items for
Scoping Reviews (PRISMA-ScR) consensus guidelines was maintained (see Table S1 in the
Supplementary Material).

2.4. Research

Medical Subject Heading (MeSH) terms utilized in this study encompassed mucocele,
mucoceles, oral mucocele, lip mucocele, tongue mucocele, and oral mucocele therapy. An
electronic search was conducted on the PubMed (MEDLINE) and Scopus databases. Articles
published between 2010 and 2023 were the target of selection. The data extraction period
occurred between May 2023 and June 2023, with the final search conducted on 11 June 2023.
Four expert reviewers (FP., ED.M., M.G., and G.L.V.) carried out the initial search, with any
disagreements or inconsistencies resolved through consensus or consultation with three
additional reviewers (E.S., A.S., and M.P.).

All titles and abstracts from the initial search were meticulously assessed, and studies
that were not relevant were excluded. Subsequently, all pertinent articles underwent
thorough scrutiny, involving an analysis of their full texts, documentation of their findings,
and identification of any similar studies that met the predefined inclusion criteria.

The protocol has been registered within the Open Science Framework platform (Regis-
tration DOI 10.17605/OSE.I0/Q3NE).

The elaborated strategies applied for each electronic database are exhibited in Table S2
(Supplementary Material).

2.5. Quality Assessment of Included Studies

A methodological quality risk of bias assessment was used in this review, as well as
JBI critical appraisal for case reports [9] and JBI critical appraisal for case series [10].

3. Results

The primary search identified 442 articles based on MeSH terms. Following this,
310 articles were removed (6 abstracts of articles published in non-English languages,
18 duplicates, and 201 because they were not pertinent), and 132 articles were screened
based on their titles and abstracts. The remaining 67 full-text articles were assessed for
eligibility. Additionally, 33 full-text articles were further excluded because they were
irrelevant articles. The 30 relevant articles were finally included and analyzed in this review.
We included 10 case reports and 13 case series. The flow chart of the review process is
described in Figure 1.

Risk of Bias
The JBI critical appraisal tool was applied to assess the risk of bias in the studies

included in this review (Tables 1 and 2), using the judging criteria for risk of bias shown in
Tables S2 and S3 (Supplementary Materials) [9,10].
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Figure 1. Flow chart of the review process.

Table 1. The risk of bias in case reports is represented by symbols (green for low risk of bias, yellow
for high risk of bias). In the first line the questions from the JBI tool checklist and the consequent
answers in the subsequent lines are indicated with the letter Q and in increasing numbers.

Author, Year Q1 Q2 Q3 Q4 Q5 06 Q7 08 Aop;i;?il
Aulakh et al.,, / =\ / .=,\
2016 [11] N W
Besbes et al., / =,\ / =\
2020 [12] _/ NI
De Falco et al., :/ ;’\ ;/ .=\ / =,\
2020[13] W \ 4 A4
Essaket et al., ,/- =-,-\ i ;: ]
2020 [14] \ 4
Gaikwad et al., / .—;—,\.
2022 [15] \ _/




Appl. Sci. 2023, 13, 12327

50f 16

Table 1. Cont.

Author, Year Q1 Q Qs Q4 Qs Q6 Q7 Q8 Aop;(re;iiglal
Gargetal., / ;\ / ;\
2014 [16] N _/
Mouravas et al., =-,\.
2018 [17] \._/
Nagar et al., / =-;\. ./- =-,\. /_=.:\
2021 [18] </ W w
Park et al.,
2020 [19]
Vitale et al.,
2018 [20]
Table 2. The risk of bias in case series is represented by symbols (green for low risk of bias, yellow
for high risk of bias, and blue for uncertain or unavailable data and medium risk of bias). In the first
line the questions from the JBI tool checklist and the consequent answers in the subsequent lines are
indicated with the letter Q and in increasing numbers.
Author, Year Q1 Q2 Q3 Q4 Qs Q6 Q7 Qs Q9 Q1o A?J;i;?;ill
Amaral et al.,
2012 [21]
Feng etal., / =-:\. / ;\
2017 [22] _/ ./
Giraddi et al.,
2016 [23]
Graillon et al., / =-;-\. / ;-\
2021 [24] O/ ./
Huang et al.,
2021 [25]
Farah et al.,
2019 [26]
Mori et al.,
2021 [27]
Ohta et al., ./ ;\
2010 [25] .../
Piazzetta et al.,
2012 [29]
Romeo et al., / =-,-\. ./. ;,\.
2013 [30] w N
Sharma et al., o / =-:\. ./ ;\ ./ .;,\.
2022 [31] </ N _/
Sinha et al., ./ ;\
2016 [32] \/
Zhang et al., ./- =-.\
2016 [33] \./

4. Discussion

The management of oral mucoceles involves a spectrum of strategies, both surgical and
non-surgical, tailored to the lesion’s specific characteristics and the patient’s requirements.
Surgical interventions encompass various techniques, with excision being the most utilized
approach. Surgical excision entails the complete removal of the cystic lesion and its associ-
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ated glandular tissue, minimizing the risk of recurrence. Laser ablation, an increasingly
popular choice, provides precise removal with minimal bleeding and reduced scarring. An-
other surgical method, marsupialization, involves creating a controlled opening to facilitate
continuous drainage, thereby reducing the risk of reaccumulation [34,35].

Non-surgical approaches are also considered, particularly for smaller, asymptomatic
mucoceles. Cryotherapy employs freezing to eliminate the cystic tissue, while steroid
injections help alleviate inflammation and encourage regression [34,35]. However, these
methods may have limitations in terms of the lesion’s size and effectiveness. Conservative
management, involving observation without active intervention, may be appropriate in
specific cases, particularly when the mucocele exhibits signs of spontaneous regression.

The choice between surgical and non-surgical approaches hinges on factors like lesion
size, patient discomfort, location, and the potential for recurrence [36-39]. Surgical methods
are more definitive and efficacious for larger, symptomatic mucoceles. Non-surgical tech-
niques, while less invasive, might be preferred for smaller lesions or individuals who wish
to avoid surgery. A comprehensive evaluation by a healthcare professional is paramount
to determine the optimal approach [39,40]. Collaborative decision-making involving the
patient’s preferences, the clinician’s expertise, and the specific characteristics of the mu-
cocele contributes to a successful outcome, minimizing recurrence and ensuring patient
satisfaction [41,42].

Surgical or non-surgical management is recommended when the mucocele is causing
discomfort, pain, or interference with oral function. Generally, this is a growth-prone lesion,
without spontaneous resolution, and can reach a considerable size [43—48].

4.1. Laser-Assisted Surgery in Stomatology

Laser-assisted surgery has brought transformative changes to the field of stomatology,
offering a precise and minimally invasive approach to treating various oral conditions
involving soft tissues. This innovative technique utilizes the energy of focused light to
interact with tissues, providing benefits such as reduced bleeding, faster healing, and
enhanced patient comfort [48-53].

In soft tissue applications, such as gingivectomy and frenectomy, lasers have shown
exceptional precision by selectively targeting and removing tissue without causing unnec-
essary trauma to surrounding healthy areas. This level of precision not only improves
surgical outcomes but also reduces postoperative complications, making it a valuable tool
in the hands of skilled practitioners [48-53].

One of the standout advantages of laser-assisted surgery is its ability to promote
hemostasis during procedures. The coagulation effect of lasers significantly reduces bleed-
ing, providing a clear surgical field for the dentist or oral surgeon [48-53]. This improved
visibility allows for better accuracy in tissue removal and treatment, ultimately leading to a
more successful outcome [48-53].

Patients undergoing laser-assisted procedures often experience less pain and discom-
fort compared to traditional surgical methods. The minimally invasive nature of laser
surgery reduces nerve stimulation and tissue trauma, resulting in faster recovery times
and less reliance on pain management [48-53]. Additionally, the reduced need for sutures,
due to minimal tissue damage, contributes to a more comfortable and convenient patient
experience [48-53].

Laser-assisted surgery also offers advantages in terms of sterilization. The high-energy
light used in laser procedures possesses inherent sterilizing properties, which can lower
the risk of postoperative infections. This is particularly significant in the oral cavity, where
infections can lead to serious complications if not managed properly [48-53].

Laser surgery plays a vital role in the context of biopsies, ensuring precise and min-
imally invasive tissue sampling. The utilization of lasers in biopsy procedures presents
several benefits, which include enhanced accuracy, reduced patient discomfort, and an
increased level of confidence in achieving clear margins [48,51]. During laser surgery, there
is a phenomenon known as carbonization, where tissue vaporizes due to the intense heat
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generated by the laser. While carbonization may raise concerns about the integrity of the
tissue sample, contemporary laser systems are designed to minimize this effect [52]. By
carefully selecting the appropriate laser parameters, skilled practitioners can prevent ex-
cessive carbonization, ensuring that biopsy samples remain viable for precise pathological
examination [48,51]. The attainment of clear margins is of paramount importance in biopsy
procedures, especially in cases involving suspected malignancies. Laser-assisted surgery of-
fers distinct advantages in ensuring the adequacy of margins [49,52]. The precision of lasers
enables healthcare professionals to meticulously remove tissue layers, thereby optimizing
the likelihood of achieving complete excision and reducing the necessity for subsequent
re-excisions. This is pivotal for accurate staging and treatment planning, particularly in
cases involving cancerous tissue [50-52]. Diode lasers, despite being the most cost-effective
among dental lasers, should not be dismissed as a valuable tool for biopsies. They offer
several advantages, including a bloodless surgical field, swift healing, ease of operation,
and bactericidal effects that reduce the risk of infection post-treatment. There is evidence to
suggest that diode lasers may stimulate clotting factor VII, enhancing hemostasis due to
the “hot-tip” effect, causing thermocoagulation [53].

In situations where thermal damage is a concern, irrigation with saline during laser
operation can effectively dissipate thermal energy. Studies have shown that a diode laser at
2 W can penetrate tissue effectively up to at least 2 mm, which can be sulfficient to seal small
lymphatic vessels, reducing postoperative edema. Research demonstrates that biopsies can
be collected using diode lasers without altering the microanatomy of the specimen [53].
The choice of wavelength in diode lasers also plays a role, with a 980 nm diode laser
cutting slightly faster than an 810 nm diode. This is because the 980 nm diode has greater
water absorption, which is the predominant component in most oral tissues, compared
to the 810 nm diode, which exhibits less affinity to water. This difference is particularly
noticeable when ablating tissues with minimal pigmentation [53]. Neodymium-doped:
yttrium aluminum garnet (Nd:YAG) lasers, similar to diode lasers, work well for soft-tissue
ablation due to their affinity for pigmented tissues. However, the key difference is the high
energy output of Nd:YAG lasers [53]. This high peak power enables the delivery of larger
energy bursts in shorter pulses, allowing for deeper tissue penetration and generating a
stronger thermal response in deep tissues, often leading to coagulation. In a study involving
histological specimens just under 7 mm in size, Nd:YAG lasers exhibited significant thermal
effects. The guidelines suggest that using a higher frequency with lower power settings
can result in more precise incisions with less tissue damage [53]. Carbon dioxide (CO,)
lasers are effective for benign and premalignant intraoral lesion treatment, especially broad-
based lesions, due to their collimated beam delivered through a hollow light guide. The
wavelength of CO; lasers creates a thin layer of denatured collagen that acts as a biological
wound dressing, reducing pain and sealing sensory nerve endings. While CO, lasers may
result in more scarring compared to a scalpel, their high-water absorption ensures faster
and cleaner cutting. Devices with an aerosolized water spray enhance safety during laser
use [53]. Erbium lasers, including erbium-doped: yttrium aluminum garnet (Er:YAG)
and erbium, chromium-doped: yttrium, scandium, gallium, and garnet (Er,Cr:YSGG),
are valuable in dentistry, offering applications in periodontal surgery, cavity preparation,
and endodontics. Despite originally being considered hard-tissue devices, erbium lasers
now provide predictable hemostasis for soft tissue [53]. Their high water absorption
property results in a superficial high-impact effect, which minimizes tissue inflammation
and postoperative pain. Histopathological evaluation suggests a thinner thermal damage
zone with erbium lasers compared to CO, lasers. Potassium titanyl phosphate (KTP)
lasers are valuable for excisional biopsies. Their green beam is fully absorbed into red
tissues, avoiding deep thermal injury, making KTP lasers a favorable option for vascular
lesions [53].

Moreover, laser surgery’s ability to provide excellent hemostasis contributes to a clear
surgical field, allowing for improved visualization of the margins during the procedure.
This is essential for the surgeon to assess the extent of the lesion and ensure that the
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entire affected area is sampled, reducing the risk of leaving residual abnormal tissue
behind [48-53].

In a nutshell, laser surgery has made substantial strides in the realm of biopsies,
providing a precise and well-regulated approach to obtaining tissue samples. Although
carbonization concerns are present, the judicious choice of laser parameters can effectively
alleviate this issue. The assurance of achieving clear margins, made possible by the precision
and hemostatic abilities of lasers, not only elevates the accuracy of biopsy procedures but
also contributes to enhanced patient outcomes [51]. As technology continues its evolution,
laser-assisted biopsy techniques are poised to assume a progressively more significant role
in diagnostic and treatment protocols [48-53].

4.2. Literature Review Results

The literature review considered both case reports and case series, to address the lack
of clinical trials conducted on the topic.

Ten case reports [11-20] and thirteen case series [21-33] were analyzed, noting the
surgical method, the outcome, and the presence of lesion recurrence in the clinical follow-
up. Of the studies, 82.61% took into consideration patients under the age of 30, confirming
both the prevalence of the lesion in the younger population and the prevalence of the lesion
in females. As far as the location of the lesions is concerned, 34.78% of the articles examined
reported the oral floor as the location of the finding, 52.17% reported lesions located on the
lower lip, 47.83% reported the lingual mucosa as the location, and, finally, there were cases
of lesions located in the buccal mucosa, soft palate, and upper labial mucosa, in line with
the literature reviews already present on the databases concerning epidemiological data.

The articles included in the review reported different treatment strategies, both regarding
surgical and non-surgical procedures. The surgical procedures used were excision by tradi-
tional surgery with a scalpel blade [14,17,18], excision by laser-assisted procedures [12,13,20,30],
micro-marsupialization [21,23,24,29], and microwave ablation [22]. The non-surgical proce-
dures were cryotherapy [11,16,26], the intralesional application of drugs and medications such
as corticosteroids, absolute ethanol, and OK-432 solution [27,28,32,33], sclerotherapy [15,25],
acupuncture [19], and the topical application of primrose oil [31]. All the treatments analyzed
were aimed at the removal of the lesion;, the surgical treatments resulted in the removal of
100% of the lesion [13,14,17,18,20,21,23,24,29,30]; on the other hand, with regard to the non-
surgical treatments, including sclerotherapy with promethazine hydrochloride [15], nitrous
oxide cryotherapy [25], dexamethasone [27], and intralesional injection of OK-432 [28], showed
a partial resolution of the lesion, or resolution after subsequent sessions. Treatments conducted
via acupuncture [19] and the topical application of primrose oil [31] were equally effective
in reducing and removing lesions but were proven to be the most time-consuming and chal-
lenging, requiring more treatment sessions and extended periods of therapy [19,31]. The
outcome also differed for the use or not of sutures: in the surgical methods with traditional
cold blade surgery, in all cases it was necessary to suture the wound [14,17,18], while in the
cases treated with laser-assisted procedures, the cauterization of the surgical site took place
simultaneously with the excision, requiring no further medication [12,13,20,30]. The same
result was obtained with cryotherapy which did not require subsequent suturing [11,16,26].
The non-surgical procedures did not require any follow-up medications, other than pain re-
lievers as needed. In terms of recurrence of the lesion, the follow-ups of the cases were very
varied; the minimum follow-up was three months up to a maximum of four years. In this
period, a recurrence in lesions was noted in patients treated with microwave ablation [22],
micro-marsupialization [21,23,24,29], sclerotherapy with promethazine hydrochloride, and
intralesional injection of corticosteroids [27,28,32,33].

4.3. Laser-Assisted Procedures

In this review, the use of laser-assisted procedures for the treatment of mucoceles of the
oral cavity was investigated. Of the articles reviewed, only four authors used laser-assisted
procedures. In Table 3, the laser parameters used in those articles are summarized.



Appl. Sci. 2023,13, 12327

9o0f 16

Table 3. Laser setting parameters and laser types used in the articles taken into consideration.

Author, Year Type of Laser Power Setting Wavelength
Besbes et al., 2020 [12] Diode laser 2W Not clear
De Falco et al., 2020 [13] Diode laser 15W 808 nm
Vitale et al., 2018 [20] Diode laser 3W 810 nm
Diode laser and 808 nm for diode laser and
Romeo et al., 2013 [30] Er,Cr:YSGG laser Not clear 2780 nm for Er,Cr:YSGG laser

Besbes et al. performed laser-assisted surgery on a patient using a 2 W diode laser on
a 0.05 cm lesion of the lower lip. No recurrence was found at the 4-week follow-up [12].
De Falco et al. used a diode laser with a power of 1.5 W and a wavelength of 808 nm on a
lesion of the oral floor; the resolution of the lesion was indicated but not the follow-up to
investigate any recurrences [13]. In the case of Vitale et al. [20], they always used a diode
laser with 3 W power and a wavelength of 810 nm, and there was no recurrence of the
lesion at the 4-month follow-up. Romeo et al. [30] presented three cases of laser-assisted
excision on three young male patients with lesions with a mean size of 0.5 cm; one case
used a Er,Cr:YSGG laser of 2780 nm, one case used a diode laser of 808 nm, and the final
case used a KTP 532 nm laser. No recurrences of the lesions were noted in all three patients.
In these four articles, it is possible to note the lack of need to suture the surgical wound, as
the laser influenced the cauterization of the tissues during surgery and the biostimulation
for the induction of healing of the treated site. In all four cases, restitutio ad integrum of
the lesion site was reported in 7-10 days with no post-operative discomfort, despite the
young ages of some patients. It is also useful to underline the rapidity of the intervention
and the need for analgesia only with the use of lidocaine by injection [12,13,20,30]. Table 4
summarizes the results of the research in the literature, highlighting the techniques used for
the lesions treated, the clinical outcomes, and whether there were any recurrences found
during the follow-up.
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Table 4. Results of the literature review, techniques used in the treatment of mucoceles, clinical outcomes, and follow-up.

Author, Year Type of Article Number of Cases Age Sex Position Size Intervention Outcome Recurrence
Aulakh et al., 2016 [11] Case report 1 35 F Floor of the mouth 05 cm Cryosurgery Lesion excision and No recurrence, 3-month
near 3.6 cauterization follow-up
Besbes et al., 2020 [12] Case report 1 10 F Lower li 0.05 cm Diode laser excision Lesion excision and No recurrence, 4-week
M P P ’ 2W) cauterization follow-up
De Falco et al., 2020 Case report 1 28 F Floor of the mouth, R Diode laser excision Lesion excision and Not clear
[13] p ventral tongue (1.5 W, 800 nm) cauterization
) . Lesion excision, No recurrence, 8-week
Essaket et al., 2019 [14] Case report 1 43 M Lower lip 2cm x 1.5 cm Scalpel surgery suture needed follow-up
Gaikwad et al., c 1 49 M B 1 4 Sclgfotherapydwn}ll Lesion removed No recurrence, 6-month
2022 [15] ase report uccal mucosa mm sodium tetradecy without surgery follow-up
: sulfate (STS)
Garg et al., 2014 [16] Case report 1 10 M Floor of the mouth 0.5 cm Cryosurgery Lesion exasion and No recurrence, 6-months
cauterization follow-up
Lesion excision, not No recurrence, 1-year
Nagar et al., 2021 [17] Case report 1 11 F Lower tongue 10 mm x 8 mm Scalpel surgery clear if suture Y
follow-up
needed
Mouravas et al., Lateral surface of the Scalpel surgery on Lesion excision, No recurrence, 4-year
2018 [18] Case report ! 3 days old F tongue 0-5em general anesthesia suture needed follow-up
Seven sessions of
0 . B acupuncture, 15 min Lesion removed No recurrence, 15-month
Park et al., 2021 [19] Case report 1 21 M Lower lip per session, once or without surgery follow-up
twice a week
. . Diode laser excision Lesion excision and No recurrence, 4-month
Vitale et al., 2018 [20] Case report 1 4 months F Lower lip 10 mm X 6 mm (3 W, 810 nm) cauterization follow-up
Mean: 17 4 Floor of the mouth, marslllvI liiili(i)z-ation Laser excision, No recurrence, 11-month
Amaral et al., 2012 [21] Case series 1 years—range: 5 to 31 72.7% F—27.3% M lower lip, ventral Mean: 16.7 mm P . / !
ears surface of the tongue and PBMT with suture needed follow-up
Y 8 diode laser
0-10y: 53%, . . o . No recurrence in 88.5% of
Feng et al., 2017 [22] Case series 78 11-20y: 17% 38.5% M—48% F Anterion lingual 68.2% j 0.5 em only Microwave ablation Lgslon removed patients, 11.5% needed a
a0 mucosa 7.7% >1cm without surgery
>21y: 8% second treatment
Micro-marsupialization
Micro- showed recurrence in
Mean: 19.6 y in Lower lip, floor of Mean: 0.98 cm in marsupialization on Lesion excision, 20% of patients—scalpel
Giraddi et al., 2017 [23] Case series 20 group 1—219y in 50% F—50% M the mouth, buccal group 1—1.15 cm in P suture needed in surgery showed

group 2

mucosa

group 2

group 1—scalpel
surgery in group 2

both groups

recurrence in 10% of
patients and fibrosis in
lower lip in 10% of cases.
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Table 4. Cont.

Author, Year Type of Article Number of Cases Age Sex Position Size Intervention Outcome Recurrence
. ) . Mean: 18.2 y—range: o/ NM__100 Ventral surface of B Marsupialization Lesion excision, No recurrence, follow-up
Graillon etal,, 2021 [24] Case series 5 7 to 39 years 90% M—10%F the tongue and scalpel excision suture needed from 6 to 12 months.
Thirty-three patients
. Sclerotherapy with showed no recurrence,
Ventral tongue tip, romethazine Lesion removed nine patients needed two
Huang et al., 2021 [25] Case series 37 Mean: 16 years 37.8% M—62.2% F lower lip, floor of the Mean: 5 mm p . : p:
mouth hydrochloride without surgery sessions of treatment,
(25 mg/mL) three patients showed no
response to the therapy
50% of the patients
showed resolution with
one application, 67%
Lower lip, floor of Nitrous oxide Lesion removed showed resolution after
Farah et al., 2019 [26] Case series 12 Mean: 30.9 years 50% F—50% M P, Mean: 7.8 mm without surgery and two visits, 83% showed
the mouth cryotherapy .o .
cauterization resolution after three
treatment visits, 100%
resolution after the
fifth treatment.
Lower lip, floor of
the rr}outh, upper Surgical removal for Response rate of the
labial mucosa, group 1 and steroid ointment eToup was
Mori et al., 2021 [27] Case series 91 Mean: 13.0 years 55% M—45% F tongue, anterior Mean: >6 mm ointment application Lesion removed si ificantlglowper than
lingual gland, soft (dexamethasone gtrﬁe sur i}clal rou
palate, buccal 0.1%) for group 2 & group-
mucosa
Sixteen patients showed
N . resolution, four patients
Ohta et al., 2012 [28] Case series 20 Mean: 30.8 years 16% F—84% M Lower lip Mean: 7.9 mm Injection Of OK-432 Le_su)n removed showed marked
solution without surgery oo
reduction in the
lesion size.
Patients showed
. recurrence in 15% of
. 0-6 years: 15%— . Micro- . . .
Piazzetta et al. Case Series 86 7-12 years: 51%— 45% M—b54% F Lower lip, tongue, Mean: 0.6-1 cm marsupialization vs. Lesion excision, cases treatef:l V.Vlth.
suture needed micro-marsupialization

2012 [29]

13-18 years: 33%

buccal mucosa

scalpel excision

and in 6% of cases treated
with scalpel excision
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Table 4. Cont.

Outcome

Recurrence

Author, Year

Age

Sex

Position

Size Intervention

Romeo et al., 2013 [30]

Mean: 13 years

100% M

Lower lip

Laser excision: one
case with an
Er,Cr:YSGG laser at
2780 nm, one case
with a diode laser at
808 nm, one case
with a KTP laser at
532 nm.

0.5 cm

Lesion removed and
cauterization

No recurrence in
all cases.

Sharma et al., 2021 [31]

Mean: 50 years

100% F

Soft palate

Primrose oil
application of 500
mg, four times a day
for three months.

Intralesional

Lesion removed
without surgery

No recurrence in all cases,
three-month follow-up.

Sinha et al., 2016 [32]

Range: 10-30 years

Lower lip, buccal
mucosa

corticosteroid
- therapy, four
injections once a
week

Lesion removed
without surgery

No recurrence, two cases
showed only a reduction
in size.

Zhang et al. [33]

Type of Article Number of Cases
Case series 3
Case series 2
Case series 20
Case series 14

Mean: 14.4 years

50% F—50% M

Lingual mucosa

Intralesional
absolute ethanol
(from 0.1 to 0.5 mL
according to the
lesions’ size)
injection.

Mean: 0.9 cm x
0.6 cm

Lesion removed
without surgery.

No recurrence in 1-year
follow-up.
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According to our focused questions, on which our scoping review is based, we can
say that there are different treatment methodologies for the resolution of oral mucoceles,
some of which are surgical, such as traditional surgery with a scalpel blade [14,17,18],
excision by laser-assisted procedures [12,13,20,30], micro-marsupialization [21,23,24,29],
and microwave ablation [22]. The non-surgical procedures were cryotherapy [11,16,26],
the intralesional application of drugs and medications such as corticosteroids, absolute
ethanol, and OK-432 solution [27,28,32,33], sclerotherapy [15,25], acupuncture [19], and
the topical application of primrose oil [31]. Observation and spontaneous healing could
be effective in some cases, as smaller mucoceles may resolve on their own without any
intervention. This is especially true for mucoceles in children [53]. Observation is a
reasonable approach, and patients are advised to avoid aggravating factors like lip biting. It
is important to note that, while these therapies are available, not all of them are suitable for
every patient or every case of oral mucoceles [53]. The choice of treatment should be made
in consultation with a healthcare professional, typically a dentist or oral surgeon, who
will consider the specific circumstances and individual patient needs [53]. Additionally,
preventing trauma to the oral cavity and maintaining good oral hygiene can help reduce
the risk of developing oral mucoceles in the first place [53]. The choice between surgical
and non-surgical approaches often depends on factors such as the size and location of the
mucocele, the patient’s pain tolerance, the potential for scarring, and the risk of recurrence.
Larger or recurrent mucoceles are more likely to benefit from surgical interventions, as
these methods offer a more permanent solution. Non-surgical methods are generally
preferred for smaller and less bothersome mucoceles [54]. While surgical approaches
can be highly effective, non-surgical methods can still provide relief and resolution for
many individuals with oral mucoceles, especially in cases of smaller or less symptomatic
lesions [54]. The recurrence of oral mucoceles after a surgical approach is possible, but
the likelihood of recurrence varies depending on several factors, including the surgical
technique used, the skill of the surgeon, and individual patient characteristics [54]. The
recurrence rate exhibited notable variations based on both location and age. Notably, oral
mucoceles had a significantly higher recurrence rate on the ventral mucosa of the tongue
(50.0%) when compared to the labial /buccal mucosa (8.8%). Furthermore, recurrence was
notably more frequent among younger patients (aged below 30 years, 16.0%) in contrast
to older patients (aged above 30 years, 4.4%). However, there was no significant variance
in recurrence rates between surgical techniques employing scalpels and those employing
lasers [53,54]. Regular follow-ups with a healthcare provider are recommended to monitor
the surgical site and address any concerns promptly. In summary, the risk of recurrence
after the surgical treatment of oral mucoceles exists but can be minimized with the proper
surgical technique, a skilled surgeon, and attentive post-operative care. The specific risks
and outcomes can vary from case to case. As demonstrated by the results of our review,
there is no indication in exclusive favor of laser-assisted surgery which is to be considered
one of the methods of treatment of the lesion. In fact, to date, there are no clinical trials that
justify the superiority of laser-assisted treatment compared to traditional techniques, in
terms of limiting the recurrence of the lesion. It would be necessary to conduct randomized
clinical trials with adequate follow-ups to evaluate the effectiveness of the technique on
long-term outcomes.

5. Conclusions

Oral mucocele surgery is a crucial aspect of oral and maxillofacial surgery, evolving
towards minimally invasive methods prioritizing patient comfort and optimal results.
Techniques like marsupialization and laser-assisted excision effectively treat mucoceles,
with no clear prevalence between them. Laser surgery offers speed, precision, and minimal
post-operation discomfort, but randomized trials are needed for conclusive comparisons.
Future developments include improved preoperative imaging for precise planning, the
integration of robotics and navigation for accuracy, and the exploration of molecular
genetics for targeted therapies. Regenerative medicine may hasten healing and reduce
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recovery times. Collaboration among specialists is essential for refining techniques and
advancing personalized treatments. In conclusion, oral mucocele surgery is progressing
with minimally invasive approaches, advanced imaging, and multidisciplinary cooperation,
promising improved outcomes and patient well-being in the future.
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