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Introduction

The sublingual glands are the smallest of the major salivary
glands. The most common pathology of the sublingual gland
is ranula. Based on extension, ranulas are divided into oral
(simple) and plunging (cervical).1 The term ranula is derived
from the Latin word rana, meaning a small frog. The ranula
was first described by Hipocrates, who believed that this is a
local chronic inflammatory process.2,3 In the end of 19th

century, Suzanne and von Hippel described the sublingual
gland origin of ranulas.4,5 However, in 1920, Thompson

denied the role of the sublingual gland in ranulas formation
in favor of an embryologic etiology. He believed that ranulas
arise from the remnants of the brachial arches, similar to
brachial cysts.6 In 1956, Bhaskar et al. concluded that ranulas
are produced by extravasation of saliva from damaged
salivary ducts and are lined by connective tissue without
epithelium.7

The proper treatment of ranulas is still controversial.
Numerous treatment modalities, which can be divided into
surgical and nonsurgical, are used. The nonsurgical treatment
comprises sclerotherapy with injection of such agents as
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Abstract Introduction Ranulas are divided into oral (OR) and plunging (PR) and comprise the
most common pathology of the sublingual gland. This study presents a case series of
patients operated due to OR and PR within different type of modalities in a 1-year
period.
Objective The aim of this study is to determine the optimal surgical treatment of
ranulas based on our results as well as in the literature review.
Methods The medical charts of 7 patients with sublingual gland ranulas treated in
2020 were reviewed.
Results The median age of the patients was 19. Three patients with OR were treated
by marsupialization, micromarsupialization, and sublingual gland excision. Four
patients with PR were operated via cervical approach in three cases and intraoral
approach in one case. No recurrence was observed in 14 months of follow-up, on
average.
Conclusion Micromarsupialization should be consider as the primary treatment for
OR. In case of recurrent OR and primary or recurrent PR, the best results might be
obtained by radical excision of the sublingual gland, which can be performed without
resection of the ranula sac with the intraoral approach.
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dehydrated alcohol or OK-432.8,9 Sclerotherapy is aminimally
invasive technique for the treatment of ranulas with a success
rate ˂ 90%.8,9Many surgical techniques havebeen described in
the literature. Whitlock and Summersgill, in 1962, were the
first to present a treatment option for plunging ranula (PR) by
simple sublingual gland excision without pseudocyst.10How-
ever, oral ranulas (ORs), in most cases, are treated more
conservatively bymarsupialization.11 In OR cases, other surgi-
cal procedures include intraoral resection and micromarsupi-
alization.1 In case of extensive PR, transcervical approachwith
sublingual and submandibular gland resection with pseudo-
cyst can be performed.1 Such a number of various surgical
strategies is confusing, and there is still no gold standard for
the treatment ofOR andPR. Also, one of themost controversial
issues is whether the pseudocyst of the ranula requires exci-
sion. Patel et al.’s online survey of 220 members of the
American Head and Neck Society showed that the preferred
management of OR (32%) requires sublingual gland excision
with pseudocyst, followed by marsupialization (30%), and
ranula excision alone (25%).12 The preferred treatments of
PR included excision of the sublingual gland (39%), excision
of the ranula, sublingual, and submandibular glands (23%),
ranula excisionalone (14%), and sublingualglandexcisionwith
evacuation of the ranula’s sac (13%).12 Such discrepancy in the
choice of preferred methods of treatment indicates that
surgeons present insufficient awareness of the etiology of
this disease and optimal treatment technique.

This study presents a case series of patients who under-
went surgery for OR and PRwith different types ofmodalities
in a 1-year period. The aim of the present study is to
determine the optimal surgical treatment of ranulas based
on our results and those of the literature.

Method

A retrospective medical chart review was performed based
on the K11.6 diagnosis code (mucocele of salivary gland) of
the International Classification of Diseases 10th revision
(ICD-10). The inclusion criteria comprised patients suffering
from ranula. The exclusion criteria comprised extravasation
cyst of minor salivary gland and parotid and submandibular
cysts. Sevenpatientswere treated for sublingual gland ranula
(3 with OR, and 4 with PR) in our department between
January and December of 2020. The medical charts of the
patients were evaluated according to the clinical presenta-
tion, methods of treatment, recurrences, follow-up, and
outcomes. This study was approved by the Institutional
Review Board (No: 122.6120.287.2016). As onlymedical files
were obtained, the review board approved the studywithout
the need for patient consent as long as all personal informa-
tion was kept confidential.

Result

The group comprised two female and five male patients. The
age of the patients ranged from 0.5 to 56 years, with an
average of 24.9 years (median 19). All of the patients were of
white ethnicity. The diagnosis of OR was based on clinical

examination without imaging. The youngest patient was
6 months old with ankyloglossia complicated by congenital
OR. Patients with primary OR were treated under local
anesthesia in the outpatient clinic (►Fig. 1). Recurrent OR
and PR patients required hospitalization and surgery under
general anesthesia (►Fig. 2). Patients with PR were diag-
nosed on the basis of clinical presentation and magnetic
resonance imaging (MRI) examination. Micromarsupializa-
tion with sutures was performed according to the technique
described by Silva et al.13 The sutures were maintained up to
30 days aftermicromarsupialization. The patients’ character-
istics, treatment, and follow-up are presented in ►Table 1.
Patients operated on due to PR by transcervical approach had
active drainage for 1 to 2 days following surgery in order to
prevent hematoma formation. Transcervical resection of PR
was the longest surgical procedure, with an average duration
of 110minutes and � 5 days of hospitalization. Intraoral
sublingual gland excision was performed according to the
technique described by Samant et al.14 The follow-up proto-
col comprised visits to the outpatient clinic 1 week and
1 month after the surgery, with ultrasound examination

Fig. 1 Clinical manifestation of oral ranula – a typical submucosal
bluish, dome-shaped ranula.

Fig. 2 Transcervical excision of plunging ranula with right sublingual
gland.
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being performed 3 and 6 months postsurgery. One year
observation without recurrence indicated a favorable
outcome.

Discussion

The anatomy of the sublingual gland is quite complex. The
sublingual gland lacks capsule or fascial sheath and is divided
intotwoparts.15Thehead consists ofnumerousminor salivary
glandswith short Rivinus ducts secreting directly into the oral
cavity through the sublingual fold.15,16 The tail comprises the
major part of the sublingual gland with its own Bartholin’s
duct, which opens into the Wharton’s duct or into the oral
cavity on the sublingual papilla.15,16 Understanding the path-
omechanism of the ranula’s origin plays a crucial role in the
proper treatment. Similar to minor salivary glands, the minor
part of the sublingual gland is a spontaneous secretor and
producesmucus even in the absence of nervous stimulation.15

For that reason, damage of the Rivinus ducts leads to uncon-
trolled extravasation of mucus and ranula formation. The
mucus initiates an inflammatory reaction of the surrounding
tissues and causes theformationoffibrousmembranewithout
epithelium (►Fig. 3).

Most of the ranulas are located in the oral cavity. However,
due to the fact that in 36% of cases the mylohyoid muscle can
be incomplete, with one or more congenital hiatuses and
sublingual gland hernias, the extravasated mucus might
spread into the submandibular region, thus causing PR.17

In the current study, all of the patients were of white
ethnicity. However, about 80% of PR cases published in the
literature are of Asian ethnic origin.18 Yin et al. suggested a
genetic etiology with predisposition to mylohyoid muscle
dehiscence in patients of Pacific Island, Maori, and Asian
descent.14 This group of patients is also characterized by
higher risk of bilateral PR occurrence.19 Harrison, in his
literature review, declined the submandibular gland origin
of PR, due to the fact that this gland does not present
continuous secretion of saliva.15 Saliva secretion from the
submandibular gland occurs only on gustatory stimulation.

For that reason, extravasation of the saliva is insufficient to
overcome the granulation and fibrosis of surrounding tissues
that stops leakage.15

Oral ranula does not cause problems in the correct
preoperative diagnosis, and thorough clinical examination,
sometimes without imaging, is sufficient to qualify the
patients to the treatment, which can be done under local
anesthesia in an outpatient clinic. On the other hand, PR
might be misdiagnosed as a lymphatic malformation (lym-
phangioma, cystic hygroma), dermoid, or brachial cyst.16

Plunging ranula can be detected in CT, MRI, and ultrasound
imaging (►Fig. 4). However, the patients with recurrence of
PR after surgical treatment, might be misdiagnosed. For that
reason, to confirm PR, O’Connor and McGurk suggest fine
needle aspiration cytology (FNAC).16 The salivary fluid in
FNAC is yellow, with mucin and amylase, and does not
contain cholesterol crystals, keratin, epithelial, andglandular
elements.16 After FNAC, the pseudocyst can disappear
completely, and if PR is not confirmed in cytology, the
surgery should be postponed until recurrence of the ranula.
Computed tomographyorMRI, in primary PR, reveals defects
of mylohyoid muscle and propagation of the narrow portion
of the cervical pseudocyst into the sublingual space, so called
“tail sign”.20,21 In recurrent PR, proper imaging reveals the
presence of residual sublingual gland tissue responsible for
ranula formation.2

Due to the fact that the sublingual gland is responsible for
the development of ranulas, radical excision of the sublingual
gland is the best treatment modality for both OR and PR.15

However, there are many surgical procedures with various
approaches (intraoral or transcervical) used in the treatment
of ranulas. Sublingual gland resection requires general anes-
thesia and can lead to such complications as lingual nerve or
Wharton’s duct injury, also extensive bleeding followed by
hematoma formation. For that reason, other less invasive
surgical procedures, which can be done under local anesthe-
sia in the outpatient clinic, are used in the treatment of OR,
such as pseudocyst excision, marsupialization, micromarsu-
pialization with sutures to drain the pseudocyst with

Fig. 3 (A) Apartof anextensiveplunging ranula (on the left side)filledwithextravasatedmucinoussaliva in the vicinityof thesublingual salivarygland (right
side of the photograph) with focal chronic inflammatory infiltration. Hematoxylin & eosin (H&E) stained. Magnification 106x.; (B) The wall of the ranula
lacking epithelium, lined by a thin layer of granulation tissue with visible mucinophages. H&E stained. Magnification 530x.
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preservation of the sublingual gland.1 Nevertheless, these
procedures are characterized by a comparatively high risk of
ranula recurrence, which is estimated at 21% for marsupial-
ization, 6% for micromarsupialization, and 11% for pseudo-
cyst excision.1 In case of recurrent ranula, intraoral
sublingual gland resection, characterized by the highest
cure rate (99%), should be performed.1 However, Baurmash
emphasizes that ranula-like lesions in the floor of the mouth
can be observed.22 Sublingual gland excision seems to be an
overtreatment, which is why OR or ranula-like lesions –with
the exception of PR – should be treated with caution.22

According to Zhi et al., the treatment of choice for OR in
infant patients includes aspiration of mucus.23 If the lesion
does not resolve after 6 months of observation or recurs
repeatedly, surgical treatment is recommended.23 However,
in our study, a 6 month-old patient with OR also suffered
from ankyloglossia. In this case, the main goal of the
treatment was the improvement of tongue mobility and
swallowing. For that reason, frenotomy combined with
marsupialization was performed.

Plunging ranula can be treated with the intraoral or
transcervical approach. Recurrence after sublingual gland
excision is observed in about 1% of cases with the intraoral
approach and in 8.5% with the transcervical approach.1

Recurrence of ranula in such cases is connected with incom-
plete excision of the sublingual gland and requires revision
surgery to remove the residual gland.2 The cervical approach
is technically more difficult, with higher risk of nerve injury,

such as the lingual and hypoglossal nerves (n. XII) as well as
the marginal mandibular branch of the facial nerve. Com-
plete sublingual gland excision is also more complicated,
with higher risk of leaving a residual part of the gland that
could cause PR recurrence. Moreover, the operating and
hospitalization times are longer. In our material, three
patients with PR were operated on primarily with the cervi-
cal approach. One patient had four recurrences. All proce-
dures included only sac resection without sublingual gland
removal by transcervical approach. In our material, we have
not observed nerve disturbancebefore or after the surgery. In
patients with recurrent PR, the cervical approach was used
for sublingual gland and pseudocyst resection. This kind of
surgical treatment is still recommended by some sur-
geons.3,24 In one case of PR, we performed transoral excision
without pseudocystic sac, with excellent result (►Fig. 5).
According to the literature, this type of surgical treatment of
PR has become more popular and should be a gold standard
in the treatment of PR.14,25–28 Intraoral excision helps to
avoid the risk of injury of n. XII and the marginal mandibular
branch of the facial nerve. Other advantages include the
shorter time of surgery and hospitalization, absence of
cervical skin scare, and lower risk of PR recurrence. Samant
et al., after intraoral sublingual gland excision, observed the
following complications: postoperative infection, lingual
nerve neuropraxia, and injury of the Wharton’s duct requir-
ing submandibular gland excision.14 For example, Yang and
Hong, recommended intraoral sublingual gland excision
with pseudocyst’s wall and drainage for 2 days in cases of
PR.25 On the other hand, Syebele and Munzhelele proposed
intraoral sublingual gland excision without ranula excision
and postoperative drainage, which can be done under local

Fig. 4 Preoperative magnetic resonance imaging (axial view) of the
plunging ranula on the right side. Extravasated saliva extending
around the posterior edge of the mylohyoid muscle and reaching the
submandibular space.

Fig. 5 Intraoral resection of sublingual gland with oral component of
plunging ranula.
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anesthesia.26 Harrison’s meta-analysis of the treatment
methods emphasized the lack of understanding of the patho-
physiology of PR origin. This implicates sometimes inappro-
priate therapy of PR.15 Due to the limited number of patients
in a 1-year period, the present study is only an outline of the
treatment options for ranulas, taking into account various
surgical techniques. Local recurrence is observed usually
within 6 months after surgery.23,27 We did not observe local
recurrence in our case series with an average follow-up of
14 months.

Conclusion

In conclusion, ranula is the most common pathology of the
sublingual gland, which is usually observed in adolescents
andyoung adults. Variousmethods of treatment of OR and PR
are used, which can be confusing for surgeons. Micromarsu-
pialization should be considered as the primary treatment
for OR. In cases of recurrent OR and primary or recurrent PR,
the best results might be obtained by radical excision of the
sublingual gland, which can be donewithout resection of the
ranula sac by intraoral approach.
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