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Objectives: To present the experience in the treatment of soft tissue cysts of the orofacial region in
children treated at the Department of Oral and Maxillofacial Surgery at Children’s Hospital “A. and
P. Kyriakou”, Dental School, University of Athens.
Study design: This is a retrospective study including 60 young individuals, 4 months to 14 years old.
Surgical treatment was provided under general anaesthesia, during a 13-year period from 2000 to 2012.
Results: The majority of cysts were mucoceles (n ¼ 36, 60.0%), followed by ranulas (n ¼ 15 or 25.0%),
dermoid cysts (n ¼ 4 or 6.6%), branchial cysts (n ¼ 2 or 3.3%), thyroglossal duct cysts (n ¼ 2, 3.3%) and one
case of cystic hygroma (n ¼ 1 or 1.6%). The primary method of treatment was enucleation and secondary
marsupialization.
Conclusion: It is very important to appreciate that although soft tissue cysts are benign lesions, some of
them may grow to a large size and become a major threat, especially in developing orofacial regions in
children. In addition, as some types of soft tissue cysts such as cystic hygroma show a tendency to recur,
early examination and follow-up is required for the young population.

� 2014 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

Cystic lesions of oral, facial and neck soft tissues have been
defined, described and studied in numerous studies (Pinto, 2005;
Sklavounou-Andrikopoulou et al., 2005; Shear and Speight, 2007).
There are only a few published studies about these types of cysts in
paediatric patients and most of them are case reports or part of
wider spectrum of studies (Tröbs et al., 2003; Pinto, 2005;
Sklavounou-Andrikopoulou et al., 2005; Jones and Franklin, 2006;
Shear and Speight, 2007).

Shear and Speight (2007) categorized soft tissue lesions into
dermoid and epidermoid, branchial, thyroglossal duct cysts,
midline cysts, cystic hygroma, cysts of the salivary glands, as well as
nasopharyngeal cysts.
treet, 11528 Athens, Greece.

. Theologie-Lygidakis).

ociation for Cranio-Maxillo-Facial
1.1. Clinical findings

Cysts of the soft tissues are in general recognized by their clin-
ical appearance, site and symptoms. Their origin may be traumatic
or developmental. They usually appear as painless swelling with
expansion of the adjacent soft tissues. When they appear intra-
orally they most commonly are mucoceles. For large-sized cysts of
the neck region, floor of the mouth and the tongue, imaging in-
vestigations are essential in order to distinguish them from adja-
cent soft tissues.

1.2. Radiographic findings

The diagnostic methods include ultrasound, computerized to-
mography (CT), magnetic resonance imaging (MRI) and in some
cases fine needle aspiration technique is applied. The consistency of
the lesion is investigated by palpation firstly and for further infor-
mation ultrasoundmay be requested, whereas CT or MRI provides a
more detailed view of the lesion margins (Tröbs et al., 2003 Pinto,
2005; Jones and Franklin, 2006). The differential diagnosis
Surgery. Published by Elsevier Ltd. All rights reserved.
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includes benign and malignant tumours, inflammation of the sali-
vary glands or even dental abscess (Cawson and Odell, 2002; Tröbs
et al., 2003; Jones and Franklin, 2006).

Histologically cystic lesions of oral, facial and neck soft tissues
appear as a pathological cavity having fluid or gaseous content,
lined with epithelium (Cawson and Odell, 2002; Lewis and Jordan,
2005). Treatment of cystic lesions of the oral and maxillofacial re-
gion is mainly surgical, including enucleation; but in large intraoral
lesions marsupialization may be used. The type and origin of each
cyst is confirmed with the histopathologic examination, as well as
provide information to the clinician for the frequency of recall ap-
pointments in order to check for possible relapse (Cawson and
Odell, 2002; Lewis and Jordan, 2005; Jones and Franklin, 2006).

The aim of the present retrospective study is to review and
analyse the characteristics and the treatment of 60 cases of soft
tissue cysts of the oral and maxillofacial region in children.
2. Material and methods

All patients treated at the Oral and Maxillofacial Surgery
Department of Athens Paediatric Hospital “A. and P. Kyriakou”
during a 13-year period from 2000 to 2012 were included in the
study. The patients were referred from general dental practitioners,
paedodontists or paediatricians. The patients’ files were retrieved,
medical and dental history as well as clinical examination findings
were recorded. Imaging examination was requested in cases of
large-sized cystic lesions, including CT or MRI views. Treatment
performed and follow-up details were recorded and evaluated.
3. Results

Sixty patients presented with soft tissue cysts of the oral and
maxillofacial region, aged from 4 months old to 14 years of age
(mean age 7.5 years), 29 males and 31 females.

The majority of our patients presented with mucoceles (n ¼ 36,
60.0%). The rest of the cystic lesions are presented in descending
order: 15 ranulas (25.0%) from which 8 were plunging, 4 dermoid
cysts (6.6%), two brachial cysts (3.3%), two thyroglossal duct cysts
(3.3%) and one cystic hygroma (1.6%) Table 1.

Clinically the cysts appeared as an intraoral swelling in 51 cases,
as normal extraoral swelling in 7 cases and as intra-extraoral
swelling in 2 cases. All these cysts were treated under general
anaesthesia.

The lower lip was the most frequent site of appearance in our
series (30 cases, 55.5%).

All the cystic lesions were treated surgically under general
anaesthesia. For 49 of our patients an intraoral approach was per-
formed and the rest of the cases (n ¼ 11) were accessed extraorally.
Histopathologic examination was performed for all specimens.

Surgical management included enucleation alone for 43 cases
(71.7%), enucleation with sublingual gland removal for 2 cases
(3.3%), marsupialization alone for 7 cases including ranulas and
Table 1
Statistics of types of soft tissue cysts in pediatric patients.

Soft tissue cysts in children Number of patients Percentage %

Mucocele 36 60.00%
Ranula 15 25.00%
Dermoid cyst 4 6.67%
Branchial cyst 2 3.33%
Thyroglossal duct cyst 2 3.33%
Cystic hygroma 1 1.67%
Total 60 100.0%
large mucoceles (11.7%) and marsupialization with sublingual/
submandibular gland removal for 8 cases (13.3%).

Follow-up of the patients ranged from 6 months up to 7 years,
with regular 6 month recall appointments. In order to characterize
each case as completely healed, the criteria applied were normal
clinical appearance of the soft tissues of the affected areas and lack
of clinical signs of relapse.

No perioperative complications were encountered and post-
operative progress was satisfactory for all the patients. During our
follow-up period complete healing took place and clinical signs of
relapse were not reported.
4. Discussion

Jones and Franklin (2006) in their retrospective clinical study of
4406 biopsies from hard and soft tissue lesions for children under
16 years old, concluded that soft tissue cysts account for 17.3%.

Cystic lesions of the soft tissues range from minor to large and
potential hazardous such as thyroglossal duct cysts, dermoid cysts
and plunging ranulas. In our series different types of cysts were
encountered; the majority were small cysts i.e. mucoceles which
were treated under general anaesthesia due to the patients’ age.
More specifically the following cystic groups are described.

Mucoceles were the most common soft tissue lesion according
to our study (60.0%), and this is in accordance to previous reports
(Keszler et al., 1990; Cawson and Odell, 2002; Lewis and Jordan,
2005; Jones and Franklin, 2006).

The site of appearance was the mucosa of the lower lip for 84.8%
a percentage similar to 83.3% previously reported (Nico et al.,
2008). Shear and Speight (2007) have concluded that the lower
lip accounts for 54.0% in general population. Nico et al. (2008) have
reportedmucocoele distribution based on the patient’s sex as 72.2%
for females and 27.8% for males, in a sample of patients from 2 to 15
years of age. In our study, the frequency of mucoceles was higher
for females (20 females, 60.6%) than males (13 males, 39.3%).

In our series, 28 out of 36 mucoceles that were located on the
lower lip were treated with complete surgical removal of the
mucocoele and of the underlying minor salivary glands (Fig. 1). For
2 large mucoceles of the floor of the mouth marsupialization was
performed.
Fig. 1. 12-year-old boy with mucocele of the lower lip, possibly due to trauma from the
orthodontic brackets.



Fig. 2. Dermoid cyst at the neck region in a 12-year-old female. a: Preoperative clinical presentation. b: Perioperative presentation of dermoid cyst removal.
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Ranulas, pseudocysts usually surrounded by a very thin layer,
may easily extend deep in the tissues of the neck forming a
plunging ranula (Baurmash, 1992; Sousa et al., 2002; Yuca et al.,
2005). Therefore, in some cases removal of the underlying sublin-
gual gland is required. Perioperatively, careful catheterization of
the sublingualesubmandibular duct and isolation of the lingual
nerve need to be performed. In most reports, marsupializationwith
or without sublingual gland removal was performed (Baurmash,
1992; Yuca et al., 2005). Possible complications include trauma to
the lingual nerve and Warthon’s duct, as well as recurrence
(Baurmash, 1992; Sousa et al., 2002; Yuca et al., 2005). The latter
has been reported to range from 61 to 89% for 6e12 months post-
operatively (Baurmash, 1992). Marsupialization was performed
with subsequent application of gauze under pressure in the pseu-
docystic cavity to decrease the frequency of recurrence (Baurmash,
1992). Removal of the sublingual gland was only performed for
recurrent lesions (Baurmash, 1992; Haberal et al., 2004).

In our series ranulas were treated with marsupialization. Gauze
impregnated with sodium fusidate 2% and lanolin was placed
directly to the area for one to two weeks in order to achieve com-
plete healing. This treatment approach was applied for our 7 cases
of plain ranulas.

Plunging ranula is more common in young individuals (under
30 years old), and is quite rare in children (Flaitz and Coleman,
1995; Iatrou et al., 2006; Zhi et al., 2008). A fine needle aspiration
technique (FNAT) is a useful diagnostic tool in combinationwith CT
or MRI (Zhao et al., 2004, 2005; Iatrou et al., 2006; Zhi et al., 2008;
Kolomvos et al., 2009). In order to be performed FNAT requires
Fig. 3. Branchial cyst in a 14-year-old male. a: CT imaging presentation e frontal plane. b:
cyst removal.
general anaesthesia for child patients. In addition it may cause
rupture of the cyst, with possible influx of the liquid content into
the surrounding tissues (Morita et al., 2003; Zhao et al., 2004,
2005). Generally, treatment of plunging ranulas is a grey area, as
treatment approaches vary from simple marsupialization when
there is also intraoral communication, to surgical removal of the
respective sublingual salivary gland with or without removal of the
cyst (Morita et al., 2003; Zhao et al., 2004, 2005; Collard et al.,
2008). The majority of clinicians and authors have come to a
consensus that intraoral surgical removal of the sublingual salivary
gland is the primary treatment approach (Yoshimura et al., 1995;
Takagi et al., 2003; Zola et al., 2006; Mahadevan and Vasan, 2006).

In our series, for 6 of our patients with plunging ranulas the
sublingual gland was removed. In one case a large haematoma
developed in the floor of the mouth following removal of the
sublingual gland, which subsided without further treatment. For 3
of our patients with large plunging ranulas, it was considered
essential to have extraoral access and remove both submandibular
and sublingual glands. Only two patients out of the 15 that pre-
sented with ranulas (plunging and superficial) were due to recur-
rence and had been previously treated for ranula.

An alternative conservative treatment option for plunging ran-
ulas has been reported to be intralesional injection of OK-432 agent
(sclerotherapy) (Roh and Kim, 2008).

Dermoid and epidermoid cysts are asymptomatic, slowly pro-
gressing and fluctuant swellings, which usually appear in the
midline of the floor of the mouth, the orbital and periorbital region,
the nasal region and at the skin of the ear lobe (Pashley, 1981;
CT imaging presentation e horizontal plane. c: Perioperative presentation of branchial



Fig. 4. Imaging presentation (MRI) e sagittal plane e of thyroglossal duct cyst, 3-year-
old female. Notice the thyroglossal duct from the foramen caecum to the cystic
formation.
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Longo et al., 2003; Tzerbos et al., 2008). Rapidis et al. (1988) who
studied a sample of 1007 tumours of the head and neck region in
children, reported that 95 cases (9.4%) were dermoid cysts, with 92
(9.1%) of them having an extraoral presentation; the majority of
these cysts appeared at the periorbital region (Rapidis et al., 1988).

Dermoid cysts accounted for 6.6% of our cases appearing on the
skin of the supraorbital region, the dorsum of tongue, the neck
region and the ear lobe (Fig. 2a, b). When in the neck region or the
tongue, cysts may press the adjacent anatomic structures and as
expanding confuse the diagnosis (Kramer, 1974; Dimtsas et al.,
2010). Enucleation following pericapsular dissection was the
treatment choice for removal of dermoid cysts.

Cystic hygroma is another developmental cystic anomaly,
characterized by gradual distention of the lymph vessels (Charabi
et al., 2000). This type of soft tissue lesion usually appears in pa-
tients under 2 years old, as in our patient. Charabi et al. (2000)
found 50% of their surgically treated patients presented with
relapse or remaining morbidity during a 36-year period. They also
reported a high rate (44%) of post-operative morbidity with speech
and swallowing disturbances (Charabi et al., 2000).
Fig. 5. Thyroglossal duct cyst in a 10-year-old female. a: CT imaging pre
In our series, the size of the cystic hygroma was very large
compared to our young patient’s age and body structure. Long-
lasting follow-up was arranged because of the reported high-
recurrence rate.

Branchial cleft cysts account for approximately 75e80% of all
brachial anomalies and fistulas and sinuses together account for
15e20% of all such malformations (Kramer, 1974; Dimtsas et al.,
2010). Of all branchial anomalies 92e99% are associated with the
second branchial cleft apparatus, possibly because of its location
deep in the tissues and its length. They typically occur along the
anterior border of the sternocleidomastoid muscle from the hyoid
bone to the suprasternal notch, having no sex preference (Kramer,
1974; Das and Das, 1993; Dimtsas et al., 2010). Most patients are
aged 20e40 years at the time of diagnosis (Keszler et al., 1990;
Lewis and Jordan, 2005). Complete surgical excision of the cyst is
indicated. In their study of children, Rapidis et al. found branchial
cysts accounted for 5.55% of their 90 cyst cases and occurred at the
periaucular area (Rapidis et al., 1988), a percentage similar to our
findings.

Branchial cysts accounted for 3.3% of our cases. Surgical excision
of the cysts was performed and no peri or post-operative compli-
cations occurred during the follow-up (Fig. 3aec).

Thyroglossal duct cysts occur during the migration of the thy-
roid gland from the base of the tongue and are twice as common as
branchial cleft cysts (Sherman, 2008; Armon et al., 2010; Wenhao
et al., 2011). Approximately 90% of them occur in the midline of
the neck (Fig. 4), although some of them may occur paramedially,
most often on the left (Sherman, 2008; Armon et al., 2010; Wenhao
et al., 2011). There is no sex preference in either children or adult
groups (Sherman, 2008; Armon et al., 2010). The average age for
childrenwas 7 years� 4.2 years. Adults were more likely to present
with complaints other than swelling or infection, including
dysphagia, dysphonia or pain (Armon et al., 2010; Wenhao et al.,
2011). As Wenhao et al. (2011) have reported, only 3 of 47 chil-
dren presented with recurrence.

In our series, two young patients were treated (3.3%) (Fig. 5a,
b). Surgical removal of the cyst was performed successfully and
no recurrence occurred at the recall appointments that took
place.
5. Conclusion

In conclusion, soft tissue cystic lesions of the head and neck
region in children show various degrees of extent and challenge.
The majority of these cysts are small and easily treated. Never-
theless, in those cystic lesions located on the tongue, the floor of the
sentation e coronal plane. b: Enucleation of thyroglossal duct cyst.



N. Kolomvos et al. / Journal of Cranio-Maxillo-Facial Surgery 42 (2014) 392e396396
mouth and the neck region, special attention is required as they
may reach significant size, cause anatomic disturbances andmay be
difficult to excise surgically, as in few of our cases. Generally, for
young patients with soft tissue lesions surgical treatment under
general anaesthesia is indicated, not only for the extensive lesions
but also for those of smaller size. General anaesthesia was used
even in few small sized soft tissue cysts in very young children to
avoid traumatizing them and negatively affect their behaviour to-
wards dental treatment for life.
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