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Abstract: Oral ranula is a retention cyst arising from the sublingual gland on the floor of the mouth as a result
of ductal obstruction and fluid retention. Based on clinical features they are of three types; sublingual ranula,
plunging ranula and sublingual plunging ranula. The diagnosis may be made based on the clinical presentation,
fine-needle aspiration cytology (FNAC), ultrasonography, computed tomography (CT) or MRI. Various
techniques used to manage ranulas include incision and drainage, marsupialization, excision of ranula only and
excision of ranula along with the involved sublingual salivary gland. Micro-marsupialization is preferred over
surgical excision because of the potential surgical complications which may arise from removing the sublingual
gland, most notably injury to the lingual nerve, injury to Wharton'’s duct with the possibility of stenosis leading
to obstructive sialadenitis, and ductal lacerations causing salivary leakage. This paper highlights cases of
ranulas which have been successfully treated by micro-marsupialization.
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I.  Introduction

Ranula refers to a collection of extraglandular and extraductal saliva in the floor of the mouth
originating from the sublingual salivary gland (Johan Fagan).

The name "ranula" has been derived from the Latin word “rana” which means "frog". Ranula resembles
a frog's translucent underbelly or air sacs. Ranulas are characterized by asymptomatic, well circumscribed, large
(>2 cm) cystic cavities and appear as tense fluctuant dome-shaped vesicles, sometimes with a bluish hue. In the
floor of the mouth these are typically present unilaterally. Clinically, ranulas are classified as sublingual,
plunging and sublingual plunging ranula. Simple ranula is common during the first and second decades of life,
while plunging ranula occurs frequently during the third decade of life. Females are more commonly affected
than males with a ratio of 1:1.4.%2 If left untreated it can cause difficulty in speech and mastication.

The diagnosis of ranula can be done by aspiration technique (FNAC), MRI, ultrasound or CT. In
FNAC, the aspirated liquid appears to be highly viscous in nature, with salivary content. A simple ranula can be
treated by marsupialization or sclerotherapy or complete excision of the associated salivary gland.
Micro-marsupialization is a minimally invasive procedure given by Morton and Bartley for management of
ranula, in which the suture is passed from the lesion at its greatest diameter which forms the epithelized tract
through which the accumulated saliva gets drained.® This article reports two cases of ranulas treated by micro-
marsupialization.

Case Report-1

A 9 year old female patient reported to the clinic with a chief complaint of a swelling under the tongue
since 2 weeks. There was no history of trauma, infection or known precipitating factors. She also gave a history
of discomfort while moving the tongue, speaking and moderate pain due to the swelling, for 1 week. There was
no positive history of fever or discharge from the site of swelling. The lesion was initially small which enlarged
within a week. Medical history was not relevant. The extraoral clinical examination showed normal
features. Intraoral clinical examination revealed a single, large, oval-shaped swelling on the ventral surface of
the tongue. The swelling was approximately 6 x 3 cms in size, with capillaries visible on the surface of swelling
and had a well defined border, surrounded by normal tissue. On palpation the swelling was non tender, soft in
consistency, cystic and fluctuant. There was no evidence of fixity to underlying structure. Based on the history
and clinical features, a provisional diagnosis of ranula was made. Aspiration biopsy yielded thick, viscous fluid
and histopathological examination (HPE) revealed it to be of mucous nature. The treatment plan focused on
solving the main complaint, because the size of the lesion compromised eating and speech, causing severe
damage to the physical and social well being of the patient. A conservative approach of micro-marsupialization
of the ranula was planned.
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A routine blood examination was performed before the procedure. Patient was asked to rinse with
0.12%chlorhexidine gluconate solution before the procedure. Lingual nerve block was administered to
anesthetize the area. A 2-0 silk suture was passed through the lesion along its widest diameter, taking care not to
reach the underlying tissue and a surgical knot was made. Such multiple sutures were placed all over the mucosa
which provided vents for the complete draining of the contents. Sutures were then removed after 7 days. The
ranula was completely drained, but a smaller swelling recurred after 3 weeks which was again managed
similarly. A definite follow up of the patient after the second attempt of micro-marsupialization revealed the
ranula to be completely subsided and further follow ups at one month, three months and six months showed a
normal picture of the ventral surface of the tongue, and the patient remains asymptomatic.

Pre operative view

Ranula after one week
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Reappearance of ranula after three weeks

Healing ranula after 4 weeks Completely healed ranula

Case Report-2

A 11 year old female patient presented with a complaint of a swelling in the floor of the mouth since 1
week. She also gave the history of discomfort while chewing food, speaking and moderate pain due to the
swelling, for 2 days. Medical history was not relevant. The extraoral clinical examination was normal. During
the intraoral clinical examination, a single large floating, dome-shaped swelling with bluish hue was observed in
the floor of the mouth, extending from 42 to 46 region. The swelling was approximately 4 x 3 cms in size, with
capillaries visible on the surface of swelling and had a well defined border, surrounded by normal tissue. The
swelling was superficial and protruding. On palpation the swelling was mobile, non tender, soft in consistency,
cystic and fluctuant. Based on the history and clinical features a presumptive diagnosis of ranula was made. A
conservative approach of micro-marsupialization of ranula was planned.

A routine blood examination was performed before the procedure. Patient was asked to rinse with
0.12% chlorhexidine gluconate solution before the procedure. After administering lingual nerve block, the
lesion was sutured at multiple points with 2-0 silk. These were removed 2 weeks later, and the lesion was
completely resolved. In this patient the ranula healed with the first micro-marsupialization intervention itself and
there was no recurrence.
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Pre operative views

Healing ranula
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Post operative view after 3 weeks
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Il. Discussion

Ranula was first described by Hippocrates. It is formed either from partial obstruction of a sublingual
duct forming an epithelial-lined retention cyst or trauma causing direct damage to the duct or acini, leading to
mucus extravasation and pseudocyst formation.

Two schools of thoughts have been described regarding the development of ranulas. One theory states
that ranulas develop as a result of mucus extravasation, whereas the second theory is in favor of mucus
retention, both as a result of rupture or damage of a duct of sublingual gland. However, current consensus and
opinion supports mucus extravasation as the developmental factor because ranulas are mostly devoid of lining
epithelium.

Clinically ranulas are of three types.
Sublingual ranula

Plunging ranula

Sublingual plunging ranula

Most common is the "Sublingual ranula”, which presents as an intraoral sublingual swelling. The
second commonest is the “Plunging ranula”, which is located cervically and extends beyond the mylohyoid
muscle, and that having both cervical and oral components is known as "Sublingual plunging ranula™.

Simple ranulas are more common than plunging types. A simple ranula is formed by localized
collection of mucus within the floor of the mouth and may arise from the submandibular duct or from the body
of the sublingual gland .° Plunging ranulas will attain sufficient fluid pressure to herniate through the mylohyoid
muscle and produce a swelling within the neck.®” A plunging (cervical) ranula may be misdiagnosed as
thyroglossal duct cysts, vascular malformations, dermoid or epidermoid cysts, and soft-tissue tumors.

The prevalence of ranula is about 0.2 cases per 1000 persons and accounts for 6% of all oral sialocysts.
Only 1% to 10% of them are true retention cysts. They usually occurs in children and young adults and the peak
frequency occurs in the second decade of life.?A study of 83 cases of ranulas in Zimbabwe revealed a high
prevalence in HIV positive subjects. Oral ranulas have a higher prevalence in females.”°According to the
literature, the most common site of oral ranula is on the left side of the floor of the mouth.®'° The superficial
lesions are

0.5 to 1.5 cms in size as compared to ranula arising from the gland with size of >1.5 to 3.0 cms.
Typically ranulas are unilateral lesions, and without conservative surgical intervention one cannot determine the
offending gland and depth of lesion.™ They are generally asymptomatic, although large ones can cause aesthetic
and functional problems. Very large ranulas can even obliterate the oral cavity, making ventilation and
intubation difficult.

The diagnosis of ranula is of clinical importance as some benign and malignant lesions may have
similar clinical presentations. There are no specific diagnostic tests for ranulas. Differential diagnosis should be
based on the history of the lesion and other investigations.

The differential diagnosis includes cystic hygroma, branchial or thyroglossal duct cysts, laryngocele,
various inflammatory and neoplastic lesions of the salivary glands and lymph nodes, granulomatous and adipose
tissue diseases, dermoid and epidermoid cysts.** The diagnosis may be made based on the clinical presentation,
but fine-needle aspiration cytology (FNAC), ultrasonography, computed tomography (CT) and MRI have also
been used for differential diagnosis, particularly for plunging ranulas. Contrast enhanced CT scanning shows a
characteristic radiolucent ‘tail sign’ for the plunging ranula, extending from the sublingual gland through the
mylohyoid muscle, which differentiates it from other oral ranulas.***® CT and MRI show static images, which
cannot assess the active herniation and the nature of the cyst. Jain et al. recommended an ultrasonography for
pediatric ranulas, as it does not necessitate sedation or radiation exposure.'® Ultrasonography is also less costly
than CT and MRI imaging. MRI provides more accurate localization of the mass in any plane than
ultrasonography for the plunging ranula. FNAC can also provide a definite diagnosis by the presence of yellow
aspirate, positive for amylase and mucin. Ranulas originate from the sublingual gland and produces saliva with
higher protein concentration as compared to the submandibular gland."” FNAC can be performed under local
anesthetic in all children.'® Histopathological examination of the ranula will generally consist of a central cystic
space containing mucin and a pseudocyst wall which is composed of loose, vascularized connective tissues.
There will be predominance of histiocytes within the pseudocyst wall, but over a period of time these will
become less prominent. An important feature in histologic diagnosis is the absence of epithelial tissues in the
walls of ranula.® A biopsy of the cystic wall is recommended not only for histopathologic diagnosis, but also to
rule out the presence of squamous cell carcinoma arising from the cyst wall and papillary cystadenocarcinoma
of the sublingual gland, which may present clinically as a ranula. Even though multiple investigative modalities
are available, confirmation of the diagnosis via histopathological examination is considered as the gold
standard.”
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Various treatment modalities advocated are incision and drainage, marsupialization, excision of ranula
only and excision of ranula along with the involved sublingual salivary gland. In 1995, Morton and Bartley
stated that ranula can be treated by placing silk suture in the dome of the cyst. Later on Delbem et al. utilized the
micro-marsupialization technique for the treatment of ranula. This technique involves topical anesthesia of the
lesion for 3 minutes and use of a single 4-0 black silk suture passed through the internal part of the lesion along
its widest diameter. The suture was removed after 7 days.?

Micro-marsupialization is a minimally invasive technique carried out under local anesthesia, the
procedure involves draining the accumulated saliva and creating a new epithelized tract along the path of the
sutures. The required procedure time is very short, with minimal tissue damage and inflammation.?® Sandrini et
al. performed a modified micro-marsupialization technique for treatment of ranula. The modification consists of
an increased number of sutures, decreased distance between the entrance and exit of the needle followed by
maintenance of sutures for a longer duration of approximately 30 days. The basic idea of micro-marsupialization
is to establish drainage of saliva and formation of new permanent epithelized tract along the path of sutures.
They stated the merits like simplicity of execution, low invasiveness and the fact that no special care is required
during recovery.?* This makes the technique a good treatment option, especially in pediatric patients. Haberal et
al. suggested that marsupialization of ranula rather than invasive procedures should be the first intervention
tried in

pediatric patients .2> Marsupialization, which preserves the sublingual gland and adjacent tissue, is still
practiced despite reported recurrence rates as high as 61% to 89%.% Micro-marsupialization of oral ranulas by
Seton, in which sutures are inserted into the roof of the ranula, was successful in almost all cases.?® ?®The likely
explanation for this is that saliva in the ranula leaks away around the sutures, and mucosal epithelium grows
along the sutures into the ranula to establish an epithelial-lined tract. This would allow a flow of saliva from the
ranula to persist, which would relieve the pressure on the wall, and the granulation tissue in the wall would
reduce the size of the lumen until the epithelial-lined tract fuses with the torn glandular end of a duct of Rivinus
to create a regenerated duct.”

Crysdale et al. reported that the incidence of recurrence after conventional marsupialization of ranulas
or pseudocysts of the oral floor was in the range of 61-89%. Therefore they recommended that lesions larger
than 1 cm should be treated by excision of the sublingual gland.* According to Pandit and Park, about waiting
for spontaneous resolution of intraoral ranulas, if the lesion does not resolve, surgical treatment can be
recommended.* Baurmash advocated that radical surgery should be reserved only for plunging ranula and
recurrent cases.™

CO2 laser and Cr: YSG laser has also been used to vaporize ranulas. Intra cystic injection of
sclerotherapy agents like OK-432 (a lypholized mixture of low virulence group streptococcus pyogenes with
penicillin G potassium), Bleomycin and Botulinum Toxin Type-A has been reported to be effective in the
management of intraoral ranulas .*?

The reported recurrence rates after various treatment modalities are: incision and drainage (70% to
100%), marsupialization (36.4% to 80%), excision of ranula only (18.7% to 85%), and excision of ranula along
with sublingual salivary gland (0% t03.8%).%> %3¢

Though the cases of plunging ranulas have been documented with moderate frequency, failure to
differentiate the clinical features of oral and plunging ranulas may be a diagnostic pitfall. These lesions may be
difficult to differentiate from benign and malignant salivary gland tumors, especially cystadenocarcinoma and
mucoepidermoid carcinoma. So, thorough radiological, biochemical, and histopathological investigations should
be carried out for all cases of suspected plunging ranulas.

In these two cases, there were no postoperative complications and have shown that micro-
marsupialization is a suitable and effective method for management of pediatric intraoral ranulas, whereas in
chronic recurrent cases, marsupialization of the ranula combined with total excision of sublingual gland may be
preferred.

I11. Conclusion

Swelling of the oral cavity can be a diagnostic dilemma for clinicians since a broad variety of lesions
that are benign to malignant arise in the oral cavity, especially the floor of the mouth. The diagnosis may be
made based on the clinical presentation, fine-needle aspiration cytology (FNAC), ultrasonography, computed
tomography (CT) or MRI. Various treatment modalities include incision and drainage, marsupialization,
excision of ranula only and excision of ranula along with the involved sublingual salivary gland. Micro-
marsupialization is a short, simple, less invasive procedure with no special care required during recovery. Hence
it can be considered as an effective treatment modality for ranulas in pediatric patients.
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