
Citation: Varlas, V.N.; Parlatescu, I.;

Epistatu, D.; Neagu, O.; Varlas, R.G.;
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Abstract: Fetal lingual tumors are very rare, and their early prenatal diagnosis is important for
defining the subsequent therapeutic strategy. In this study, we aimed to describe a case of a congenital
septate lingual cyst and perform an extensive literature review on two main databases (PubMed, Web
of Science), analyzing the clinical manifestations, the imaging appearance, the differential diagnosis,
and particularities regarding the treatment of these tumors. The electronic search revealed 17 articles
with 18 cases of mixed heterotopic gastrointestinal/respiratory oral epithelial cysts that met the
eligibility criteria and were included in this review. The clinical case was diagnosed prenatally
during second-trimester screening. On the eighth day of life, the fetus underwent an MRI of the
head, which revealed an expansive cystic process on the ventral side of the tongue with the greatest
diameter of 21.7 mm, containing a septum of 1 mm inside. On the 13th day of life, surgery was
performed under general anesthesia, and the lingual cystic formation was completely excised. The
postoperative evolution was favorable. The histopathological examination revealed a heterotopic
gastric/respiratory-mixed epithelial cyst with non-keratinized respiratory, gastric squamous, and
foveolar epithelium. The lingual cyst diagnosed prenatally is an accidental discovery, the differential
diagnosis of which can include several pathologies with different degrees of severity but with a
generally good prognosis.

Keywords: lingual cyst; heterotopic oral gastrointestinal cyst; foregut duplication cyst; lingual
choristoma; lingual cyst with a respiratory component; prenatal diagnosis; differential diagnosis;
treatment; prognosis

1. Introduction

Like other congenital oral cavity tumors, lingual cystic formations are discovered
incidentally in the prenatal period, especially during the second-trimester ultrasound [1].
A possible mechanism of occurrence is given by the sequestration of respiratory or gastric
differentiated pluripotent embryonic remains in the tongue’s structure during its develop-
ment, with subsequent cystic degeneration. In contrast to classic foregut duplication cysts
that contain intramural smooth muscle and mucosa, heterotopic cysts may associate other
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epithelial and mucosal histological components such as gastric, respiratory, pancreatic-type,
squamous, columnar, and cuboidal components or combinations of them.

These congenital anomalies are rare; lingual or floor-of-the-mouth localization rep-
resents only 0.18% of all gastrointestinal duplication cysts, according to the study by
Gantwerker et al. [2]. The prenatal identification of these cysts is made predominantly
using an ultrasound. An MRI is important to evaluate the characteristics of these masses
and their relationship with the pharyngeal structures and airways. The real-time prena-
tal ultrasound visualization of the oral cavity also allows the evaluation of swallowing
movements and, respectively, the sucking reflex.

Most cysts may be asymptomatic or have different clinical manifestations, depending
on their topography and size. Intrapartum therapeutic management is conditioned by
the onset of the respiratory distress syndrome of the newborn or, subsequently, by the
impossibility or difficulty of breastfeeding. The presence of masses in the oral cavity
is very difficult to appreciate due to its possible technical limitations during a routine
ultrasound [3].

Postnatally, endotracheal intubation is sometimes necessary until a cyst reduction pro-
cedure or surgical resection with its anatomopathological evaluation is performed [4]. Due
to the existence of some sporadic cases in the literature, there is no consensus regarding the
optimal time for their therapeutic solution, the frequency of monitoring, the interpretation
of ultrasound findings, the intrapartum strategy, the possible postnatal complications, such
as those during breastfeeding, as well as the histological type [5,6].

In this article, we report a case of a mixed heterotopic oral gastrointestinal and res-
piratory cyst diagnosed prenatally, as well as a literature review regarding the diagnosis,
therapeutic solution, and prognosis of these cases. Counseling in these cases and the
involvement of a multidisciplinary team can represent the key to successful treatment.

2. Case Report

We present the case of a term male newborn to a 30-year-old mother who was followed
throughout the pregnancy in our hospital. She had one previous pregnancy with a child
with a complex cardiac malformation (tricuspid atrophy, single ventricle).

At 23 weeks of pregnancy, during the second-trimester screening, the presence of an
orofacial cystic lesion with anterior lingual localization was discovered. The lesion was
an anechoic, homogenous, septate cystic formation without solid areas, with well-defined
edges and thin walls, measuring 2 × 0.8 × 0.5 cm. No Doppler signal was evident at this
level. The cyst was mobile with tongue movements, and the tongue was slightly open, with
the presence of swallowing movements (Figure 1a–c). No other ultrasound abnormalities
or polyhydramnios were observed. The non-invasive fetal DNA test was performed and
showed a normal karyotype.

In subsequent ultrasounds, no significant growth of this formation was observed, and
the amniotic fluid was normal, which did not require the performance of an intrauterine
intervention. The last ultrasound performed at 36 weeks highlighted the presence of
swallowing movements (Videos S1 and S2) and the lack of an expansive process at the
oropharyngeal level (Figure 1d).

The pregnant woman gave birth at 38 weeks + 4 days by cesarean section to a male
child weighing 3450 g. Apgar scores were 7 at birth and after 1 min and 9 after 5 min. Later,
the newborn was admitted to the neonatal intensive care unit (NICU), where he did not
require endotracheal intubation.

After birth, a neonatal examination with direct laryngoscopy revealed an enlarged
tongue due to the cystic mass on the anterior face of the tongue and no palatal or
epiglottic changes.

Postnatally, on the eighth day of life, a preoperative MRI evaluation of the newborn
was performed, which confirmed the absence of an extension at the level of the oropharynx
(Figure 1e,f).
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the extraoral component in the anterior part of the tongue, which comprised a septate 
cystic component (Figure 2a,b). 

Figure 1. (a) The ultrasound image shows, at 23 weeks of gestation in the oral cavity, a bilocular cystic
formation on the tongue (white arrow); (b) sections made using the TUI technique at the level of the
tongue; (c) the 3D reconstruction of the lingual cyst formation; (d) sagittal incidence at 32 weeks to
highlight the growth rate of the cyst (white arrow) and its relationship with the adjacent structures
in the oropharynx; (e) postnatal, sagittal incidence of MRI showing an expansive cystic process,
H-T2/H-T1, located on the ventral side of the tongue at approximately 21.7 × 18.2 × 15.8 mm with a
septum of 1 mm and clear delimitation (white arrow), without signs of locoregional invasion, and
without diffusion restriction. (f) The same incidence as endotracheal cannula exposure (white arrow
show lingual cyst).

The clinical examination at birth revealed only lingual malformation, highlighting the
extraoral component in the anterior part of the tongue, which comprised a septate cystic
component (Figure 2a,b).
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Figure 2. (a) The neonatal aspect of the tongue’s cyst at birth before surgical intervention, (b) the
postoperative image of the tongue, (c) and aesthetic and functional appearance of the child’s tongue
during a follow-up 8 months later.
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On the 13th day of life, the child underwent plastic surgery for complete cyst excision,
strictly limited to the tongue without extension at its base. Intraoperatively, the cystic
content was represented by mucoid fluid. A macroscopic description revealed a tissue
fragment measuring 2.7 × 1.7 × 1.5 cm with cystic formation measuring 2 × 1 cm, empty of
content. A microscopic description showed fragments of lingual tissue with intramuscular
cystic formation, bilocular, lined with a ciliated respiratory-type columnar epithelium,
non-keratinizing squamous epithelium, and mucinous columnar epithelium similar to
the gastric-foveolar epithelium. Cyto-nuclear atypia was not present, and the excision
margins were free. Histological diagnosis found a benign cystic formation of the congenital
lingual cyst type with respiratory, a non-keratinizing squamous, and gastric-foveolar ep-
ithelium (Figure 3a–c). Thus, the histological aspect advocates the diagnosis of heterotopic
gastric/respiratory-mixed epithelial cysts.
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Figure 3. (a) Low power view depicting the lingual mucosa and a cystic lesion showing a septum and
different types of epithelial lining, HE, 25×. (b) Cyst lining showing the transition between mucinous
epithelium and respiratory epithelium (black arrow), HE, 200×. (c) The section of the lingual cyst with
simple, short papillae covered by mucinous epithelium resembling gastric-foveolar-type epithelium,
HE, 100×.

The follow-up at 8 months showed a normal tongue from an aesthetic and functional
point of view and no signs of recurrence (Figure 2c). The family and the pediatrician
mentioned that he closes his mouth sometimes but keeps it open more often.

3. Discussion

To better evaluate the lingual cystic formations of the fetus and, respectively, the
newborn, we performed a comprehensive search of the literature across all time, accessing
the following two electronic databases: PubMed and Web of Science. The selected articles
were written in English, using the following methodological approach: systematic analyses,
case series, and case reports. The search focused on clinical, imaging, and histological
diagnostic, therapeutic, and prognostic criteria, using the following search strategy with
MeSH terms: “tumors/oral cystic lesions”, “lingual cyst”, “foregut duplication cyst”, “lin-
gual choristoma”, “heterotopic oral gastrointestinal cyst”, “lingual cyst with a respiratory
component”, “prenatal diagnosis”, “treatment”, “prognosis”, “differential diagnosis” AND
“fetuses” OR “neonates”. A total of 17 articles with 18 cases met the eligibility criteria and
are included in the review of this article (Table 1).
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Table 1. Overview of the heterotopic oral gastrointestinal and respiratory cysts in newborns for an all-time search in PubMed/WoS databases.

Author/Year Age at Surgery Sex Lesion Site Clinical Findings Imagistic Findings Cyst Size (cm) Histopathology Therapeutic
Management Outcome

Said-Al-Naief
[7], 1999 2 m M

The midline of the
anterior floor of

the mouth
Asymptomatic MRI 2 × 1.6 × 1.8

Squamous and
pseudostratified

columnar epithelium
Complete excision Favorable

Corić [8], 2000 2 m M Sublingual area Breastfeeding
difficulty N/A 2.5 × 1.7 × 1.7

Squamous epithelium,
intestinal type of

epithelium
and ciliated stratified
columnar respiratory

epithelium

Complete excision N/A

Mandell [9],
2002 14 days F Anterior 2/3 of

the tongue Asymptomatic CT 3.1 × 1.4 × 0.7

Non-keratinizing
squamous, ciliated

respiratory, and
Gastric-foveolar

epithelium

Incomplete
excision Favorable

Wetmore [10],
2002 6 days F Left floor of the

mouth
Minor difficulty in

feeding MRI 2
gastric-type, respiratory
epithelium, and skeletal

muscle
Complete excision Favorable

Noorchashm
[11], 2004 Neonate N/A

The anterior floor
of the mouth with

an intraosseous
part (0.5 cm)

Asymptomatic

MRI/CT
Single multiloculated mass
extending from the chin to

mandibular symphysis

N/A Respiratory, gastric
epithelium

Direct excision
with osteotomy
of the involved

mandible

N/A

Hall [12], 2005 13 days M Base of tongue +
floor of the mouth Asymptomatic Prenatal US (23 wks)/MRI

Unilocular cyst 2.1 × 2.8 × 2.5
Squamous, respiratory,

and gastric-type
epithelium

Complete excision Favorable

Leung [13], 2007 2 m F Floor of mouth Difficulty in
feeding MRI 2.3 × 1.9 × 2.1 Glandular, respiratory

epithelium Complete excision N/A

Hartnick [14],
2009 10 days F Sublingual space Obstruction of

larynx

Prenatal US (37 wks +
5 days)

MRI
Multicystic lesion

2.3 × 2.0
3.4 × 2.6 × 3.4

Squamous, respiratory,
gastric-foveolar, and

small-bowel epithelium

EXIT procedure
Complete excision

First 6 m persistent
tracheomalacia.

Favorable after 10 m

Houshmand
[15], 2011

6 days F Anterior 2/3 of
the tongue

Respiratory
difficulty—

required nasal
continuous

positive airway
pressure

Prenatal US (19 wks)/MRI
(30 wks)

Postnatal MRI (30 wks)
Multiloculated cystic mass

3.2 × 2.6 × 2.8

Non-keratinizing
squamous, ciliated

respiratory, and
gastric epithelium

Complete excision

Follow-up at
1 year—minor

persistent oral defect
+ tongue protrusion

2 m F Anterior 2/3 of
the tongue Asymptomatic

Prenatal US (20 wks)
avascular multiloculated

cyst/MRI (29 wks)
3.3 × 2.2 × 2.0

Squamous, respiratory,
and gastric-foveolar

epithelium
Complete excision Favorable
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Table 1. Cont.

Author/Year Age at Surgery Sex Lesion Site Clinical Findings Imagistic Findings Cyst Size (cm) Histopathology Therapeutic
Management Outcome

Blanchard [16],
2012 Neonate M Tip of tongue Asymptomatic

Prenatal US (32 wks)/MRI
Lesion fluid,
well limited,
unilocular +

polyhydramnios

2.4 × 1.7
Cylindrical,
respiratory,

malpighian epithelium
Complete excision Favorable

Rosa [17], 2013 19 days N/A Anterior tongue Asymptomatic N/A N/A
Ciliated columnar and

non-keratinized
squamous epithelium

Complete excision 6 m—no recurrence

Joshi [18], 2013 1 day N/A
The ventral

surface of the
tongue

Asymptomatic Postnatal MRI 1.7 × 0.7 × 1.0
Immature squamous,

respiratory, gastric
epithelium

Conservative
management at 28

m—delayed
surgery

Favorable

Gantwerker [2],
2014 6 days F Anterior tongue Respiratory

difficulty

Prenatal US (28 wks),
MRI

Unilocular,
macrolobulated cyst

3.1 × 2.6 × 2.5

Squamous,
gastric-foveolar, ciliated
columnar, and cuboidal

epithelium

Complete excision Favorable

Luo [19], 2015 4 m F Floor of mouth Asymptomatic Postnatal MRI
Unilocular cyst 2.5 × 2.1 × 1.8 Ciliated respiratory and

gastric epithelium Complete excision Favorable

Knowles [20],
2017 2 m M Anterior 2/3 of

the tongue Asymptomatic N/A 1.5 × 0.5
Respiratory,

and gastric-foveolar
epithelium

Complete excision Favorable

Shabani [21],
2020 7 days M Floor of mouth

and tongue
Respiratory

difficulty

Prenatal US
MRI

Multiseptated mass +
polyhydramnios

3 × 4
3.5 × 2.5 × 2.0

Squamous-lined cyst
most consistent with

epidermoid cysts

EXIT procedure
Complete excision

and partial
glossectomy

8 m—mild
protrusion of the
tongue and open

bite deformity

Arteta [22], 2021 5 days F Tip of tongue

Difficulty in
mouth occlusion,

suction, and
breastfeeding

N/A 2
Squamous admixed with

respiratory and
antral-type epithelia

Complete excision Favorable

Our case 13 days M Anterior 2/3 of
the tongue Asymptomatic

Prenatal US (23 wks)
avascular Biloculated
cyst/postnatal MRI

2.7 × 1.5 × 1.7
Respiratory,

and gastric-foveolar
epithelium

Complete excision Favorable

M—male, F—female, US—ultrasound, MRI—magnetic resonance imaging, m—months.
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Following the analysis of the 18 cases identified, after the removal of the 3 cases where
no data were available regarding the sex of the newborn, the predominance of the female
sex was observed, the female/male ratio being 1.5:1, contrary to data from the literature
that attests a male predominance. In relation to cyst topography, 9 are described on the
floor of the mouth and tongue, and 9 are anterior/on the tip of the tongue.

Ten out of eighteen (55.5%) patients were asymptomatic, 4 (22.2%) cases presented
breastfeeding difficulties, and 4 (22.2%) had respiratory difficulties. The mean age at surgery
was 32.1 days, and the mean largest diameter of the lingual cyst was 2.58 cm. The surgical
procedure was complete excision in 17 (94.4%) cases and incomplete in 1 case, the prognosis
being favorable in most cases. It should be noted that in one case, the surgical approach
was direct excision with the osteotomy of the affected mandible, and in another case, partial
glossectomy. Two cases required the intrapartum ex utero (EXIT) procedure technique with
intubation/tracheostomy of the newborn with the maintenance of fetal circulation.

Prenatal diagnosis of congenital fetal oral tumors is essential for favorable perinatal
outcomes. Changes in the stage of embryogenesis can determine these congenital anomalies,
which can appear as cystic, solid, or mixed masses. Imaging represents the basic element
in establishing the diagnosis, the therapeutic conduct, and the prognosis of these cases.
Ultrasound is quick and easy to perform and is useful for the first-line investigation of
cervical masses in newborns and infants. CT is rarely used, reserved for cases with cysts
with mandibular extension, due to the advantage of displaying the bone structure. An MRI
scan is superior to CT in determining the components and extent of the cystic mass and in
establishing its relationship with the surrounding blood vessels and soft tissue. However,
MRI is limited when the lesion is mobile due to movement or respiratory artifacts.

In conclusion, the ultrasound is essential in establishing the correct diagnosis, but the
MRI examination has become mandatory, as data provided regarding the soft tissues are
superior in treatment and evolution [15,23].

Yan et al. showed that at 13 weeks during first-trimester screening, the earliest di-
agnosis of an oral mass was made. Most of these tumor formations were detected in the
second trimester and fewer in the third trimester; their occurrence was not correlated with
a certain trimester of pregnancy [3].

The 3D ultrasound reconstruction of the fetal face can highlight anatomical changes
regarding the extraoral part of the tumor formation that protrudes from the mouth. Doppler
evaluation is usually important in the case of solid tumors by highlighting an abnormal
vascular architecture [1,3]. The role of MRI is mainly to establish the compressive effect of
the tumor mass on the hypopharynx, thus establishing the need for the orotracheal intuba-
tion of the newborn or esophageal obstruction [3,15]. A dynamic ultrasound evaluation
is necessary to follow the growth of this formation and observe its relationships with the
trachea, oropharynx, and nasopharynx during swallowing movements.

Carachi et al., in a retrospective study, carried out studies over 42 years on a group of
21 children with duplicate cysts of the tongue, identifying only one case that was diagnosed
prenatally [24]. In another study, Kieran et al., on 12 patients with cystic lesions in the oral
cavity, observed that only 1 patient was diagnosed prenatally with an ultrasound, the rest
being detected postnatally mainly via an MRI and to a lesser extent using CT. In the same
group, only one patient needed to be intubated [25].

The restrictive respiratory syndrome was not observed in cystic formations located
on the tongue’s anterior side and measuring 1.5–2.4 cm in size [26]. Furthermore, prena-
tally, the existence of a large lingual cystic formation with a diameter >2.5 cm is found,
and either an anesthetist or an otolaryngology specialist is needed to manage a possible
airway obstruction. In our case, the maximum diameter of the lesion was 2.7 cm, and no
endotracheal intubation was required.

In the case of lingual cystic malformations, prenatal genetic karyotyping is not manda-
tory because no associated anomalies have been identified. The accuracy of the histological
evaluation is crucial due to the overlapping imaging and clinical characteristics of these
cystic lesions on the tongue. For a better understanding and differentiation of the histo-
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logical results obtained postoperatively to establish the correct diagnosis, the terminology
approved by Manor et al. is still used [27].

A congenital oral cyst with respiratory epithelium is very rare and can be found
on the tongue, floor of the mouth, and pharynx; 18 cases were reported in the literature
in newborns less than 4 months after birth, of which 7 were detected using a prenatal
ultrasound (4 cases in the second trimester and 3 cases in the third trimester) (Table 1).
The histological component of the lining of the lingual cyst had either only the respira-
tory epithelial component or was represented by both types of epithelium (respiratory
and gastric/intestinal) [28]. A possible etiological explanation of these cysts is given by
the pluripotential undifferentiated cells, which, during their migration, can be caught
in the pharyngeal arches involved in the development of the tongue, with subsequent
differentiation in the respiratory epithelium [29]. Unlike histological analysis, immunohis-
tochemistry studies can only demonstrate the shared appearance of respiratory epithelium
with squamous epithelium [30]. Immunohistochemistry in the case of gastrointestinal and
respiratory heterotopic cysts observed that epithelial cells are positive for cytokeratin (CK)
7 and thyroid transcription factor 1 and negative for CK20 [17]. In addition, in the case of
the lymphoepithelial cyst, the lymphocytic inflammatory infiltrate was identified in 52.4%
of cases and CD20+ cells in 57.2% [31].

Regarding terminology, heterotopic gastrointestinal cysts can have the following
synonyms: a lingual duplication cyst, gastric heterotropia, choristoma, and enterocystoma.
The presence of a respiratory and gastrointestinal epithelium in the cyst’s wall lining makes
the differential diagnosis one of bronchogenic cysts [18].

The intra-lingual site of the thyroglossal duct cysts was found in 2.1% of patients,
according to a systematic review including 47 cases. The authors also emphasized the need
for thyroid function testing in addition to MRI data [32].

Dysontogenetic cysts represent a histological category as their walls are lined with
keratinized, stratified squamous epithelium. According to the classification, they can be
dermoid, epidermoid, and teratoid cysts [33].

A vallecular cyst is a rare and uncommon unilocular cystic lesion that carries the risk of
upper airway obstruction, the primary clinical manifestation of which is the presence of stri-
dor [34]. Vallecular cysts are part of major risk conditions, with an increased morbidity and
mortality rate that require the rapid establishment of surgical intervention after diagnosis.

The differential diagnosis of cystic formations is carried out from a topographical and
mainly histological point of view. Thus, a cyst located anteriorly, posteriorly, or on the floor
of the mouth in the fetus may include the following diagnoses: ranula, a thyroglossal duct
cyst, lymphoepithelial cyst, dysontogenetic cyst (dermoid cyst), heterotopic gastrointestinal
and/or respiratory cyst, vallecular cyst, and hemangioma [5,6] (Figure 4).
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The differential diagnosis of lingual cysts is very important in determining their
treatment and monitoring (Table 2).

Table 2. Clinical, imaging, histological, and treatment characteristics of lingual cysts.

Ranula Thyroglossal Duct
Cyst

Lymphoepithelial
Cyst

Dermoid Cysts/
Dysontogenetic
Cysts

Heterotopic
Gastrointestinal
and/or Respiratory
Cyst

Vallecular Cyst

Incidence 0.74% 70% of all cervical
masses N/A 1:35,000 and

1:200,000 1:81,000 3.49–5.3:100,000

Predominance Male Male Female 3:1 Male Male 1.5–1.6:1 Male 3:1

Topography

Under the
tongue/sublingual
space/floor of the
mouth

Cervical midline
tongue base;
posterior one-third
of the tongue

Anterior
two-thirds of the
tongue; floor of the
mouth; lateral
border of the
tongue; the ventral
surface; soft and
hard palates

Anterior
two-thirds of the
tongue; on the
palatal or
pharyngeal surface;
sublingual mucosa

Anterior two-thirds of
the tongue or the floor
of the mouth
(sublingual space)

The base of the
tongue or lingual
surface of
epiglottis

Etiology

Obstruction of
sublingual or
minor salivary
glands;
imperforate
salivary ducts in
congenital ranula
cyst

Partial or total
persistence of the
thyroglossal duct

Epithelial cells are
included in
lymphoid
aggregates and
desquamated
epithelial lining
obstructing the
lymphatic tissue’s
crypt aperture

Cyst filled with
sebum-like
material and an
epidermal lining

Gastric tissues are
entrapped in the oral
cavity during fusion,
resulting in midline
tongue lesions. Derived
from the endoderm of
the primitive foregut.
Another theory is
represented by the
attachment of islands
of endodermal cells
from the floor of the
primitive
stomatodeum.

Ductal
obstruction of
mucous glands or
embryological
malformation

Polyhydramnios ± ± N/A ± ± N/A

US

Well-
circumscribed,
ane-
choic/homogeneously
hypoechoic
lesions; no
Doppler signal

The presence of the
thyroid gland is
different from
cystic swelling

N/A

Cystic and solid
components
commonly
protruding out of
the fetal mouth

To confirm the location
of the mass.
Smooth-surfaced and
properly limited mass.

N/A

MRI Presence of a ‘tail’
sign N/A Non-conclusive

Useful in patients
with fistula and
multilocular
expansion

N/A Prenatal
diagnosis

Histo-pathology

Mucous cyst lined
by salivary duct
epithe-
lium/remnants
of ductal
epithelium
(columnar or
cuboidal)

Non-keratinizing
stratified columnar
squamous,
intermediate
transitional,
± respiratory
epithelium, ±
thyroid follicles

Lymphoid
aggregates—
modified
lymphatic
channels;
non-keratinized
stratified
epithelium

Keratinized,
stratified
squamous
epithelium;
heterogeneous
masses with fat,
cystic areas, and
calcification.

Solid or cystic masses
with gastric or
intestinal epithelium
with glands and muscle
tissue in deep layers
(foregut duplication
cyst), ± respiratory
epithelium
(bronchogenic cyst)

Squamous
epithelial may
contain
respiratory
epithelium and
mucous glands.

Therapeutic
management

Needle aspiration,
excision,
marsupialization,
cryo-surgery,
resolve or rupture
spontaneously.
Observation with
surgical
intervention only
if airway
obstruction or
feeding
difficulties arise

Sistrunk’s
operation

Follow-
up/conservative
surgical exci-
sion/marsupialization

Surgical removal Surgery Surgical
decompression

Prognosis Good

Malignancy in 1%
of cases of
thyroglossal duct
cysts;
no recurrence

Favorable
prognosis;
no recurrence

Potentially
malignant;
recurrence is
extremely rare

Uncommon recurrence.
Long-term follow-up is
recommended

Recurrence is
very low (in
incomplete
marsupialization)

References [35–37] [38–40] [31,41] [33,42] [2,18,26,43,44] [45–47]
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The evolution of these cystic masses can be spontaneous prenatal resorption [48] or
a rapid increase in size that requires intrauterine intervention to prevent the obstruction
of the upper airways, with a real fetal benefit. A series of studies evaluated the feasibility
of cyst aspiration under ultrasound guidance either prenatally [49,50] or immediately
after birth [21,51]. This procedure is debatable, the benefit being the case of large cysts
that facilitate upper airway patency at birth. The main risk of well-vascularized tumors
with a mixed solid/cystic component is bleeding in the upper airways when the needle
is removed.

Tumor masses in the head and neck identified in newborns due to confusion about
their origin require a clear diagnosis to help surgeons establish a therapeutic plan. Although
the growth rate is low, these formations require imaging monitoring during pregnancy. The
therapeutic management of these cases requires an appropriate preoperative evaluation,
which includes a clinical examination, laboratory tests, and imaging scans (ultrasound,
MRI, and CT) with or without sedation.

A prenatal ultrasound/MRI evaluation can identify the possible malposition of the
fetal head, with the limitation of the flexion, an enlarged diameter of the trachea, the
anterior displacement of the heart, a flattened diaphragm, or enlarged lungs with altered
echogenicity. These factors can establish a possible degree of airway obstruction before
birth, defining congenital high airway obstruction syndrome (CHAOS) [52]. An alternative
in the therapeutic management of these cases is either the intrapartum ex utero (EXIT)
technique [53,54] with the intubation/tracheostomy of the newborn with the maintenance
of fetal circulation or the OOPS procedure with a placental vascular approach [55]. These
techniques are performed during the cesarean section under general anesthesia, with partial
or complete fetus extraction and uterine relaxation under tocolysis to ensure fetoplacental
circulation. Thus, evaluating these cases requires a multidisciplinary team (obstetrician,
neonatologist, pediatric surgeon, anesthetist, ± ear, nose, and throat—ENT specialist).

The surgical approach is based on the topography, size of the tumor, the obstruction of
the upper airways, the difficulty of breastfeeding, and damage to the pharyngeal structures.
An extraoral excision is preferred for large cysts in the submental area, and careful intraoral
surgery in cases with extension to the infratemporal space or hypopharynx (sublingual
cysts) [56,57]. Furthermore, the gastric epithelium inside these cysts can produce bleeding
or ulceration. The immediate risks of delaying surgery in cases without airway/digestive
obstructions are caused by trauma, hemorrhage, sepsis, and feeding difficulties, and late
ones are generally functional (difficulty closing the mouth). The extraoral surgical approach
with tongue reconstruction has the best functional results, with reduced risk of a vicious
scar and tongue muscle damage, as demonstrated by our case’s favorable evolution [2,58].
Correcting the tongue’s position through exercises and patient counseling is important
during the long-term follow-up.

Other techniques used, such as sclerotherapy, have not proven their effectiveness, and
marsupialization has a risk of recurrence; thus, they have been abandoned [2]. However,
in the case of vallecular cysts, marsupialization is as complete a surgical treatment as
endoscopic excision, with a low recurrence rate [59]. The recurrence rate after surgical
treatment is uncommon, and long-term follow-up is recommended.

The prognosis is generally favorable when potential cases with a restrictive appearance
in the airways are identified prenatally, when no pharyngeal structures are affected, when
no other congenital anomalies are associated, when surgical intervention is performed in
the perinatal period, and with the complete excision of the cyst. Early diagnosis optimizes
the therapeutic strategy of these cases to fulfill these conditions.

A particular aspect of this case was the presence of two cystic components diagnosed
prenatally, which could have represented a surgical difficulty regarding the reconstruction
of the tongue for aesthetic and functional results. Postoperatively, the evolution was
favorable with the gradual resumption of oral and bottle feeding.

The limitations of this study are represented by the possible omission of some cases
due to electronic access to two databases. Regarding possible directions for future research,
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there should be an aim to increase the early prenatal detection rate of these cases to develop
optimal therapeutic management through the usual US/MRI imaging techniques associated
with 3D reconstruction for a preoperative evaluation and the possible extension of the
lingual cyst about the pharynx.

4. Conclusions

A lingual cyst is an unusual congenital anomaly that can be detected prenatally via
ultrasound during second-trimester screening after 21 weeks of gestation and a comple-
mentary MRI at the end of the second trimester and in the third trimester to establish as
accurately as possible the relationships of the cyst with the adjacent structures and espe-
cially with the pharynx. The prenatal evaluation of the oral cavity attests to the importance
of identifying cystic masses due to the difficulty of establishing their differential diagnosis,
which is mainly histopathological, as well as the possible complications that may occur at
birth (the restriction of the respiratory tract and feeding difficulties) but with a generally
good prognosis.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/diagnostics14030339/s1, Video S1 (lingual cyst1.mp4): Ultrasound
recording of swallowing movements, and the lack of an expansive process at the oropharyngeal level.
Video S2 (lingual cyst2.mp4): The presence of the sucking reflex during the ultrasound scan.
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8. Corić, M.; Seiwerth, S.; Bumber, Z. Congenital Oral Gastrointestinal Cyst: An Immunohistochemical Analysis. Eur. Arch.
Otorhinolaryngol. 2000, 257, 459–461. [CrossRef]

9. Mandell, D.L.; Ranganathan, S.; Bluestone, C.D. Neonatal Lingual Choristoma with Respiratory and Gastric Epithelium. Arch.
Otolaryngol. Head. Neck Surg. 2002, 128, 1321–1324. [CrossRef]

10. Wetmore, R.F.; Bartlett, S.P.; Papsin, B.; Todd, N.W. Heterotopic Gastric Mucosa of the Oral Cavity: A Rare Entity. Int. J. Pediatr.
Otorhinolaryngol. 2002, 66, 139–142. [CrossRef]

11. Noorchashm, N.; Huff, D.S.; Bartlett, S. A Mixed Heterotopic Gastrointestinal and Respiratory Cyst of the Oral Cavity with an
Intraosseous Component. Plast. Reconstr. Surg. 2004, 114, 1195–1197. [CrossRef] [PubMed]

12. Hall, N.J.; Ade-Ajayi, N.; Peebles, D.; Pierro, A. Antenatally Diagnosed Duplication Cyst of the Tongue: Modern Imaging
Modalities Assist Perinatal Management. Pediatr. Surg. Int. 2005, 21, 289–291. [CrossRef] [PubMed]

13. Leung, M.-K.; O-Lee, T.J.; Koltai, P.J. Pathology Quiz Case 1. Foregut Duplication Cyst. Arch. Otolaryngol. Head. Neck Surg. 2007,
133, 946–948. [CrossRef] [PubMed]

14. Hartnick, C.J.; Barth, W.H.; Coté, C.J.; Albrecht, M.A.; Grant, P.E.; Geyer, J.T. Case Records of the Massachusetts General Hospital.
Case 7-2009. A Pregnant Woman with a Large Mass in the Fetal Oral Cavity. N. Engl. J. Med. 2009, 360, 913–921. [CrossRef]
[PubMed]

15. Houshmand, G.; Hosseinzadeh, K.; Ozolek, J. Prenatal Magnetic Resonance Imaging (MRI) Findings of a Foregut Duplication
Cyst of the Tongue: Value of Real-Time MRI Evaluation of the Fetal Swallowing Mechanism. J. Ultrasound Med. 2011, 30, 843–850.
[CrossRef] [PubMed]

16. Blanchard, M.; Kadlub, N.; Boudjemaa, S.; Cassier, S.; Garel, C.; Audry, G.; Vazquez, M.-P.; Picard, A. Tongue cyst in children:
Foregut duplication, a possible diagnosis. Rev. Stomatol. Chir. Maxillofac. 2012, 113, 442–447. [CrossRef]

17. Rosa, A.C.G.; Hiramatsu, D.M.; de Moraes, F.R.R.; Passador-Santos, F.; de Araújo, V.C.; Soares, A.B. Oral Foregut Cyst in a
Neonate. J. Craniofac Surg. 2013, 24, 2158–2160. [CrossRef]

18. Joshi, R.; Cobb, A.R.M.; Wilson, P.; Bailey, B.M.W. Lingual Cyst Lined by Respiratory and Gastric Epithelium in a Neonate. Br. J.
Oral Maxillofac. Surg. 2013, 51, 173–175. [CrossRef]

19. Luo, Y.; Shillingford, N.; Koempel, J.A. Histopathologic Finding of Both Gastric and Respiratory Epithelia in a Lingual Foregut
Cyst. Case Rep. Med. 2015, 2015, 278376. [CrossRef]

20. Knowles, K.J.; Berkovic, J.; Gungor, A.; Al Shaarani, M.; Lockhart, V.; Al-Delphi, F.; Turbat-Herrera, E.A. Oral Foregut Duplication
Cysts: A Rare and Fascinating Congenital Lesion. Case Report and Review of the Literature. Am. J. Otolaryngol. 2017, 38, 724–725.
[CrossRef]

21. Shabani, S.; Cheek, B.J.; Post-Martens, K.; Andreoli, S.M. Neonatal Airway Obstruction Due to a Massive Lingual Foregut
Duplication Cyst. BMJ Case Rep. 2020, 13, e233907. [CrossRef] [PubMed]

22. Arteta, A.A.; Palacio, A.C.; Martínez, E.Á. Enteric Duplication Cyst of the Tongue in a Newborn: A Case Report and Literature
Review. J. Oral Maxillofac. Pathol. 2022, 26, 131–132. [CrossRef] [PubMed]

23. Suciu, N.; Serban, A.; Toader, O.; Oprescu, D.; Spataru, R.I. Case Report of Fetal Lingual Tumor—Perinatal Care and Neonatal
Surgical Intervention. J. Matern. Fetal Neonatal Med. 2014, 27, 314–319. [CrossRef] [PubMed]

24. Carachi, R.; Azmy, A. Foregut Duplications. Pediatr. Surg. Int. 2002, 18, 371–374. [CrossRef] [PubMed]
25. Kieran, S.M.; Robson, C.D.; Nosé, V.; Rahbar, R. Foregut Duplication Cysts in the Head and Neck: Presentation, Diagnosis, and

Management. Arch. Otolaryngol. Head. Neck Surg. 2010, 136, 778–782. [CrossRef] [PubMed]
26. Madan, H.K.; Swain, L.; Borkar, J. Anesthetic Management of a Neonatal Lingual Gastric Duplication Cyst: Report of a Rare Case.

J. Anesth. 2012, 26, 438–441. [CrossRef]
27. Manor, Y.; Buchner, A.; Peleg, M.; Taicher, S. Lingual Cyst with Respiratory Epithelium: An Entity of Debatable Histogenesis. J.

Oral Maxillofac. Surg. 1999, 57, 124–127, discussion 128–129. [CrossRef]
28. Cialente, F.; Soccio, G.D.; Savastano, V.; Grasso, M.; Venti, M.D.S.; Ralli, M.; Riminucci, M.; de Vincentiis, M.; Corsi, A.; Minni, A.

Lingual Cyst with Respiratory Epithelium: The Importance of Differential Diagnosis. Bosn. J. Basic. Med. Sci. 2021, 21, 378–382.
[CrossRef]

29. Tay, S.Y.; Balakrishnan, A. Laryngeal Inflammatory Myofibroblastic Tumor (IMT): A Case Report and Review of the Literature. J.
Med. Case Rep. 2016, 10, 180. [CrossRef]

30. Azañero, W.D.; Mazzonetto, R.; León, J.E.; Vargas, P.A.; Lopes, M.A.; de Almeida, O.P. Lingual Cyst with Respiratory Epithelium:
A Histopathological and Immunohistochemical Analysis of Two Cases. Int. J. Oral Maxillofac. Surg. 2009, 38, 388–392. [CrossRef]

31. da Silva, K.D.; Coelho, L.V.; do Couto, A.M.; de Aguiar, M.C.F.; Tarquínio, S.B.C.; Gomes, A.P.N.; Mendonça, E.F.; Batista, A.C.;
Nonaka, C.F.W.; de Sena, L.S.B.; et al. Clinicopathological and Immunohistochemical Features of the Oral Lymphoepithelial Cyst:
A Multicenter Study. J. Oral Pathol. Med. 2020, 49, 219–226. [CrossRef]

32. Taha, A.; Enodien, B.; Frey, D.M.; Taha-Mehlitz, S. Thyroglossal Duct Cyst, a Case Report and Literature Review. Diseases 2022, 10,
7. [CrossRef]

33. Voss, J.O.; Buehling, S.; Thieme, N.; Doll, C.; Hauptmann, K.; Heiland, M.; Adolphs, N.; Raguse, J.-D. Sublingual Cysts of Different
Entities in an Infant—A Case Report and Literature Review. Int. J. Pediatr. Otorhinolaryngol. 2018, 113, 260–265. [CrossRef]
[PubMed]

34. Gutiérrez, J.P.; Berkowitz, R.G.; Robertson, C.F. Vallecular Cysts in Newborns and Young Infants. Pediatr. Pulmonol. 1999, 27,
282–285. [CrossRef]

https://doi.org/10.1007/s004050000255
https://doi.org/10.1001/archotol.128.11.1321
https://doi.org/10.1016/S0165-5876(02)00236-7
https://doi.org/10.1097/01.PRS.0000135876.86732.49
https://www.ncbi.nlm.nih.gov/pubmed/15457034
https://doi.org/10.1007/s00383-004-1337-x
https://www.ncbi.nlm.nih.gov/pubmed/15645255
https://doi.org/10.1001/archotol.133.9.946
https://www.ncbi.nlm.nih.gov/pubmed/17875866
https://doi.org/10.1056/NEJMcpc0809061
https://www.ncbi.nlm.nih.gov/pubmed/19246364
https://doi.org/10.7863/jum.2011.30.6.843
https://www.ncbi.nlm.nih.gov/pubmed/21633000
https://doi.org/10.1016/j.stomax.2012.01.001
https://doi.org/10.1097/SCS.0b013e31829af985
https://doi.org/10.1016/j.bjoms.2012.04.003
https://doi.org/10.1155/2015/278376
https://doi.org/10.1016/j.amjoto.2016.11.008
https://doi.org/10.1136/bcr-2019-233907
https://www.ncbi.nlm.nih.gov/pubmed/33122221
https://doi.org/10.4103/jomfp.jomfp_414_21
https://www.ncbi.nlm.nih.gov/pubmed/35571305
https://doi.org/10.3109/14767058.2013.814636
https://www.ncbi.nlm.nih.gov/pubmed/23865586
https://doi.org/10.1007/s00383-002-0835-y
https://www.ncbi.nlm.nih.gov/pubmed/12415358
https://doi.org/10.1001/archoto.2010.127
https://www.ncbi.nlm.nih.gov/pubmed/20713753
https://doi.org/10.1007/s00540-012-1334-5
https://doi.org/10.1016/S0278-2391(99)90222-7
https://doi.org/10.17305/bjbms.2020.4716
https://doi.org/10.1186/s13256-016-0967-7
https://doi.org/10.1016/j.ijom.2009.01.003
https://doi.org/10.1111/jop.12978
https://doi.org/10.3390/diseases10010007
https://doi.org/10.1016/j.ijporl.2018.07.055
https://www.ncbi.nlm.nih.gov/pubmed/30173998
https://doi.org/10.1002/(SICI)1099-0496(199904)27:4%3C282::AID-PPUL10%3E3.0.CO;2-G


Diagnostics 2024, 14, 339 13 of 13

35. Soni, A.; Suyal, P.; Suyal, A. Congenital Ranula in a Newborn: A Rare Presentation. Indian. J. Otolaryngol. Head. Neck Surg. 2012,
64, 295–297. [CrossRef]

36. Rao, A.R.; Parakh, H.; Rao, P.M.M.; Kumar, K.Y.; Qadeer, E. Unusual Presentation of a Congenital Ranula Cyst in a Newborn.
Cureus 2023, 15, e38749. [CrossRef] [PubMed]

37. Borkar, N.B.; Mohanty, D.; Hussain, N.; Dubey, R.; Singh, S.; Varshney, A. A Rare Case of Congenital Ranula. Afr. J. Paediatr. Surg.
2021, 18, 106–108. [CrossRef] [PubMed]

38. Ogunkeyede, S.A.; Ogundoyin, O.O. Management Outcome of Thyroglossal Cyst in a Tertiary Health Center in Southwest
Nigeria. Pan Afr. Med. J. 2019, 34, 154. [CrossRef]

39. Alatsakis, M.; Drogouti, M.; Tsompanidou, C.; Katsourakis, A.; Chatzis, I. Invasive Thyroglossal Duct Cyst Papillary Carcinoma:
A Case Report and Review of the Literature. Am. J. Case Rep. 2018, 19, 757–762. [CrossRef] [PubMed]

40. Pontes, F.S.C.; de Souza, L.L.; Pedrinha, V.F.; Pontes, H.A.R. Congenital Ranula: A Case Report and Literature Review. J. Clin.
Pediatr. Dent. 2018, 42, 454–457. [CrossRef]

41. Gamal-Abdelnaser, A. Self-Resolving Congenital Form of Oral Lymphoepithelial Cyst: Case Report. Mucosa 2021, 4, 27–29.
[CrossRef]

42. Mohta, A.; Sharma, M. Congenital Oral Cysts in Neonates: Report of Two Cases. Oral Surg. Oral Med. Oral Pathol. Oral Radiol.
Endod. 2006, 102, e36–e38. [CrossRef] [PubMed]

43. Jorquera, J.P.C.; Rubio-Palau, J.; Cazalla, A.A.; Rodríguez-Carunchio, L. Choristoma: A Rare Congenital Tumor of the Tongue.
Ann. Maxillofac. Surg. 2016, 6, 311–313. [CrossRef] [PubMed]

44. Lee, A.-D.; Harada, K.; Tanaka, S.; Yokota, Y.; Mima, T.; Enomoto, A.; Kogo, M. Large Lingual Heterotopic Gastrointestinal Cyst
in a Newborn: A Case Report. World J. Clin. Cases 2020, 8, 3808–3813. [CrossRef] [PubMed]

45. Gogia, S.; Agarwal, S.K.; Agarwal, A. Vallecular Cyst in Neonates: Case Series-a Clinicosurgical Insight. Case Rep. Otolaryngol.
2014, 2014, 764860. [CrossRef] [PubMed]

46. Aziz, A.A.; Abdullah, A.F.; Ahmad, R.A.R. Two Cases of Congenital Vallecular Cyst: A Reminder of the Potentially Fatal Cause of
Upper Airway Obstruction in Infants. Malays. J. Med. Sci. MJMS 2010, 17, 68.

47. Sands, N.B.; Anand, S.M.; Manoukian, J.J. Series of Congenital Vallecular Cysts: A Rare yet Potentially Fatal Cause of Upper
Airway Obstruction and Failure to Thrive in the Newborn. J. Otolaryngol. Head. Neck Surg. 2009, 38, 6–10. [PubMed]

48. Zhang, Y.; Ouyang, Y.; Meng, H.; Wu, X.; Niu, Z. Prenatal Diagnosis of Lingual Cyst and Spontaneous Regression before Birth: A
Rare Case Report and Literature Review. Medicine 2019, 98, e17873. [CrossRef] [PubMed]

49. George, M.M.; Mirza, O.; Solanki, K.; Goswamy, J.; Rothera, M.P. Serious Neonatal Airway Obstruction with Massive Congenital
Sublingual Ranula and Contralateral Occurrence. Ann. Med. Surg. 2015, 4, 136–139. [CrossRef]

50. Pires, P.; Pereira, M.; Machado, L.; Bonilla-Musoles, F. Prenatal Diagnosis of a Ranula With 2- and 3-Dimensional Sonography and
Sonographically Guided Aspiration. J. Ultrasound Med. 2006, 25, 1499–1502. [CrossRef]

51. Sakai, S.; Kubota, Y.; Tani, M. Successful Management of a Large Lingual Foregut Duplication Cyst with an Ex-Utero Intrapartum
Treatment Procedure. J. Pediatr. Surg. Case Rep. 2023, 89, 102546. [CrossRef]

52. Jeong, S.-H.; Lee, M.-Y.; Kang, O.-J.; Kim, R.; Chung, J.-H.; Won, H.-S.; Lee, P.-R.; Jung, E.; Lee, B.S.; Choi, W.-J.; et al. Perinatal
Outcome of Fetuses with Congenital High Airway Obstruction Syndrome: A Single-Center Experience. Obstet. Gynecol. Sci. 2021,
64, 52–61. [CrossRef]

53. Ayres, A.W.; Pugh, S.K. Ex Utero Intrapartum Treatment for Fetal Oropharyngeal Cyst. Obstet. Gynecol. Int. 2010, 2010, 273410.
[CrossRef]

54. Hirose, S.; Farmer, D.L.; Lee, H.; Nobuhara, K.K.; Harrison, M.R. The Ex Utero Intrapartum Treatment Procedure: Looking Back
at the EXIT. J. Pediatr. Surg. 2004, 39, 375–380. [CrossRef]

55. Skarsgard, E.D.; Chitkara, U.; Krane, E.J.; Riley, E.T.; Halamek, L.P.; Dedo, H.H. The OOPS Procedure (Operation on Placental
Support): In Utero Airway Management of the Fetus with Prenatally Diagnosed Tracheal Obstruction. J. Pediatr. Surg. 1996, 31,
826–828. [CrossRef]

56. Kyriakidou, E.; Howe, T.; Veale, B.; Atkins, S. Sublingual Dermoid Cysts: Case Report and Review of the Literature. J. Laryngol.
Otol. 2015, 129, 1036–1039. [CrossRef] [PubMed]

57. MacNeil, S.D.; Moxham, J.P. Review of Floor of Mouth Dysontogenic Cysts. Ann. Otol. Rhinol. Laryngol. 2010, 119, 165–173.
[CrossRef] [PubMed]

58. Jing, S.S.; Alberry, M.S.; Smith, R.P.; Clibbon, J.J. A Rare Report of Foetal Lingual Cyst Excised with Harmonic Scalpel. J. Plast.
Reconstr. Aesthet. Surg. 2013, 66, 1770–1772. [CrossRef] [PubMed]

59. Al-Kurdi, M.A.-M.; Razzouk, Q.; Hussein, O.S.; Sawas, R.; Morjan, M. Successful Excision of a Large Congenital Vallecular Cyst
in a Female Newborn: A Case Report. Int. J. Surg. Case Rep. 2023, 110, 108626. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s12070-011-0371-y
https://doi.org/10.7759/cureus.38749
https://www.ncbi.nlm.nih.gov/pubmed/37303374
https://doi.org/10.4103/ajps.AJPS_36_20
https://www.ncbi.nlm.nih.gov/pubmed/33642410
https://doi.org/10.11604/pamj.2019.34.154.18765
https://doi.org/10.12659/AJCR.907313
https://www.ncbi.nlm.nih.gov/pubmed/29950556
https://doi.org/10.17796/1053-4625-42.6.9
https://doi.org/10.33204/mucosa.851609
https://doi.org/10.1016/j.tripleo.2006.03.024
https://www.ncbi.nlm.nih.gov/pubmed/17052622
https://doi.org/10.4103/2231-0746.200342
https://www.ncbi.nlm.nih.gov/pubmed/28299279
https://doi.org/10.12998/wjcc.v8.i17.3808
https://www.ncbi.nlm.nih.gov/pubmed/32953857
https://doi.org/10.1155/2014/764860
https://www.ncbi.nlm.nih.gov/pubmed/25405048
https://www.ncbi.nlm.nih.gov/pubmed/19344606
https://doi.org/10.1097/MD.0000000000017873
https://www.ncbi.nlm.nih.gov/pubmed/31725631
https://doi.org/10.1016/j.amsu.2015.04.006
https://doi.org/10.7863/jum.2006.25.11.1499
https://doi.org/10.1016/j.epsc.2022.102546
https://doi.org/10.5468/ogs.20266
https://doi.org/10.1155/2010/273410
https://doi.org/10.1016/j.jpedsurg.2003.11.011
https://doi.org/10.1016/S0022-3468(96)90144-X
https://doi.org/10.1017/S0022215115001887
https://www.ncbi.nlm.nih.gov/pubmed/26343507
https://doi.org/10.1177/000348941011900304
https://www.ncbi.nlm.nih.gov/pubmed/20392029
https://doi.org/10.1016/j.bjps.2013.04.013
https://www.ncbi.nlm.nih.gov/pubmed/23768942
https://doi.org/10.1016/j.ijscr.2023.108626
https://www.ncbi.nlm.nih.gov/pubmed/37579628

	Introduction 
	Case Report 
	Discussion 
	Conclusions 
	References

