
18       n        APPLIED RADIOLOGY
©

        	 www.appliedradiology.com September–October  2020

Cystic lesions of the head and 
neck, ranging from benign and 
incidental cysts to life-threaten-

ing infections and malignancy, present 
a common and important diagnostic 
challenge. 

Although some pathologies can pres-
ent as trans-spatial masses, most cystic 
lesions are confined to well-defined an-
atomical spaces. A differential diagno-
sis can be sharpened by identifying the 
involved spaces and obtaining a good 
patient history (Table 1). 

This series presents an overview of 
benign and malignant cystic lesions 
of the head and neck, emphasizing 
their appearance on CT and MRI. Part 
1 focuses on lesions of the oral cavity, 
pharynx, masticator space, and parotid 
space. Part 2 will cover lesions of the 
carotid space and associated lymph 
nodes, as well as the retropharyngeal, 
prevertebral, and visceral spaces, and 
the supraclavicular fossa.

Lesions of the Oral Cavity
The oral cavity can be divided into 4 

anatomical subunits: the oral mucosal 
surface (or space), the oral tongue, the 
sublingual space, and the submandibular 

space.1 Lesions of the oral mucosal sur-
face are readily examined by the clinician 
and generally not imaged unless a deep 
component is suspected. 

In the oral tongue, the common cystic 
lesion is a lingual abscess. Similar to ab-
scesses elsewhere in the body, a lingual 
abscess typically demonstrates a well-cir-
cumscribed margin, fluid attenuation on 
CT or fluid signal intensity on MRI, and 
peripheral enhancement (Figure 1).2,3 
Risk factors include poor oral hygiene, 
penetrating trauma (eg, piercings), and an 
immunocompromised state.4 

The sublingual space (SLS) lies su-
perior to the mylohyoid muscle and 

contains fat, the sublingual glands, the 
submandibular ducts, and neurovascu-
lar bundles. The submandibular space 
(SMS) lies inferior to the mylohyoid 
muscle and contains fat, the subman-
dibular glands and lymph nodes, and 
the anterior bellies of the digastric mus-
cles (Figure 2). Both spaces are shaped 
like a horseshoe, and they communicate 
at the posterior margin of the mylohy-
oid muscle.1

The differential diagnoses for cystic 
lesions in the SLS and SMS are overlap-
ping but not identical. Both spaces can 
become infected with an abscess. Epi-
dermoid cysts are more common in the 
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FIGURE 1. A lingual abscess in a 62-year-old with floor of the mouth swelling 2 weeks after 
an upper respiratory infection. Axial (A) and coronal (B) images from a contrast-enhanced CT 
(CECT) demonstrate a circumscribed rim-enhancing cystic lesion (white asterisks) centered in 
the root of the tongue.
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SLS, and dermoid cysts (with pathogno-
monic floating fat globules resembling a 
“sack of marbles”)5-7 are more common 
in the SMS.8 Submandibular duct ob-
struction occurs in the SLS, and may be 
caused by calculi, which can usually be 

identified on CT,6 or by strictures, which 
are better evaluated with conventional or 
MR sialography.9 

A ranula is a mucinous cyst confined 
to the SLS, resulting from obstruction 
or damage to the sublingual gland, or 
obstruction of the submandibular duct. 
Unless infected, a ranula is thin walled 
and unilocular, filling one or both sides 
of the SLS “horseshoe.”(Figure 3).1,8 
An epidermoid cyst can mimic a ranula 

but is less common. When the ranula ex-
tends into the SMS, most commonly via 
a defect in the mylohyoid muscle,10 it 
becomes a diving (or plunging) ranula, 
often leaving only a small residual col-
lection (or “tail”) of fluid in the SLS that 
is helpful for diagnosis (Figure 4).8,11,12 

Vascular malformations can occur al-
most anywhere in the head and neck and 
are usually trans-spatial, but they often 
involve the SMS when they first present 

FIGURE 2. A coronal image from a CECT 
demonstrating the sublingual space (SLS) 
and submandibular space (SMS). The SLS 
(white outline) lies superior to the mylohyoid 
muscle (black asterisk) and adjacent to the 
intrinsic and extrinsic muscles of the tongue 
(gray outline). The SMS (black outline) lies 
inferior to the mylohyoid and contains fat, 
the anterior bellies of the digastric muscles 
(white asterisk), lymph nodes, and subman-
dibular glands (not seen on this slice). 

FIGURE 3. A simple ranula in a 24-year-old referred by their dentist for a floor of the mouth 
abnormality. Axial (A) and coronal (B) images from a CECT demonstrate a large horse-
shoe-shaped cystic lesion filling the bilateral sublingual spaces (white arrows). An epidermoid 
cyst could also have this appearance but is less common.

A B

Table 1. Cystic lesions in the oral cavity and neck (excluding the teeth, bones, and CNS)

Anatomical structure, 	 Differential diagnosis 
space, or region

Tongue	 Abscess, thyroglossal duct cyst (base of tongue)
Sublingual space	 Abscess, simple ranula, epidermoid cyst, submandibular duct obstruction
Submandibular space	 Abscess, dermoid cyst, diving ranula, vascular malformation
Pharyngeal mucosal space	 Abscess (palatine tonsil), Thornwaldt cyst, retention cyst
Parapharyngeal space	 Abscess, vascular malformation
Masticator space	 Abscess (odontogenic), vascular malformation
Near the mandibular angle	 2nd branchial cleft cyst, necrotic or suppurative lymph node, parotid tail lesion
Parotid space	 Abscess, necrotic or suppurative lymph node, sialocele, 1st branchial cleft cyst, 	
	 Sjögren syndrome, lymphoepithelial lesions, Warthin tumor, cystic BMT
Carotid space and adjacent nodes	 Abscess, schwannoma, necrotic or suppurative node
Retropharyngeal space	 Abscess, edema, necrotic or suppurative lymph node 
Prevertebral space	 Abscess (related to discitis), longus colli tendinitis
Visceral space	 Abscess, thyroglossal duct cyst, colloid cyst in thyroid, anaplastic thyroid  
	 carcinoma, laryngocele, laryngeal retention cyst, esophageal diverticulum, 
	  tracheal diverticulum
Supraclavicular fossa	 Necrotic left supraclavicular (Virchow) node, lymphocele
Trans-spatial or multifocal	 Abscess, necrotic or suppurative lymph nodes, vascular malformation,  
	 thyroglossal duct cyst, branchial cleft cyst
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FIGURE 5. A lymphatic malformation in a 19-year-old with a slowly growing submandibular lump. Axial (A) and coronal (B) images from a 
CECT demonstrate a trans-spatial multilocular cystic lesion involving the left masticator, submandibular, and anterior cervical spaces (white 
asterisks). On further evaluation with MRI (C and D), the lesion is predominantly hyperintense with thin septations (black asterisk) on an axial 
T2-weighted image (C), with a small submandibular enhancing component (white arrow) on the axial T1-weighted image with contrast and fat 
saturation (D).
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FIGURE 4. An infected diving (plunging) ranula in a 23-year-old with recurrent submandibular swelling. Axial (A) and coronal (B) images from a 
CECT demonstrate a rim-enhancing cystic lesion that is mostly in the right submandibular space (white asterisks), with a “tail” of residual fluid in 
the right sublingual space (white arrow).
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FIGURE 6. A peritonsillar abscess in a 35-year-old with fever 
and dysphagia. An axial image from a CECT demonstrates 
swelling of the right palatine tonsil with associated faintly rim-en-
hancing cystic lesion (black arrows) and effacement of the adja-
cent parapharyngeal fat.

FIGURE 7. An axial image from a CECT demonstrating the masticator 
space (black outline) and parotid space (white outline) on the right side. 
A prominent retromaxillary fat pad (white asterisk) lies just anterior to the 
masticator space. The parotid gland has a deep lobe (black arrow) and 
superficial lobe (white arrow).

FIGURE 8. An odontogenic abscess in 
a 28-year-old with facial swelling. Axial 
(A) and coronal (B) images from a CECT 
demonstrate a rim-enhancing cystic lesion 
tracking along the right maxillary alveolar 
ridge and posterior wall of the maxillary 
sinus (white arrows). Bone window/algo-
rithm (C) reveals a periapical lucency and 
adjacent focal dehiscence of the buccal 
cortex of the alveolar ridge (white arrow), 
consistent with the extension of peri-
odontal infection to the masticator space. 
Opacification of the ipsilateral maxillary 
sinus may represent odontogenic parana-
sal sinus disease. 
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FIGURE 9. An axial image from a CECT demonstrating normal land-
marks around the mandibular angle, including the submandibular gland 
(SMG), tail of the parotid gland (ToP), sternocleidomastoid muscle 
(SCM), jugulodigastric lymph node (asterisk), internal carotid artery 
(black arrow), and internal jugular vein (white arrow).

FIGURE 10. An infected second branchial cleft cyst in a 23-year-old with a rapidly enlarging neck lump. Axial (A) and coronal (B) images from 
a CECT demonstrate a rounded rim-enhancing cystic lesion (white asterisk) just anterior to the sternocleidomastoid muscle (black asterisk), 
inferior to the angle of the mandible with associated fat stranding. The cyst displaces the internal carotid artery (black arrow) and internal jugular 
vein (white arrow) posteriorly

in adults.8 These lesions are classified as low-flow and high-
flow lesions;13 the low-flow lesions — venous and lymphatic 
malformations — are most likely to appear cystic on imaging. 
When a low-flow vascular malformation is suspected, MRI is 
the preferred modality for evaluating the extent of the lesion. 
A typical MRI appearance is a trans-spatial, multilocular mass 
with fluid-fluid levels (Figure 5).14,15 In a venous malformation, 
portions may appear more solid or microcystic, and phleboliths 
may be present.

Lesions of the Pharynx
The pharynx is divided into the nasopharynx (posterior to 

the nasal cavity), oropharynx (posterior to the oral cavity), and 
hypopharynx (posterior to the larynx). The pharynx is lined 
by the pharyngeal mucosal space, which includes the mucosal 
surface, lymphatic tissue (adenoidal, lingual, and palatine ton-
sils), and submucosal minor salivary glands.1 Many cystic le-
sions seen in the pharyngeal mucosal space are almost always 
incidental and asymptomatic. 

A Tornwaldt cyst is a notochordal remnant located in the na-
sopharynx at the midline. Retention cysts of the pharyngeal mu-
cosal space are seen in the nasopharynx (off midline) and in the 
oropharynx. Both cysts are well circumscribed and thin walled, 
with the standard imaging features of a simple cyst. The fluid 
may demonstrate high T1 signal if it is proteinaceous.

A more serious cystic lesion in the pharyngeal mucosal 
space is the peritonsillar abscess (PTA). The typical appear-
ance on CT is a rim-enhancing fluid collection just deep to an 
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FIGURE 13. A cystic benign mixed tumor (pleomorphic adenoma) in a 24-year-old with a pre-
auricular lump. Axial (A) and coronal (B) images from a CECT demonstrate a lobulated, mul-
tilocular, cystic lesion in the left parotid gland (white arrow). A sialocele or hematoma could 
have a similar appearance.

enlarged palatine tonsil (Figure 6).16 In 
severe cases, pus can extend into adja-
cent spaces, notably the parapharyngeal, 
masticator, and submandibular spaces. 
Rarely, an abscess may form within the 
parenchyma of the tonsil, referred to as an 
intratonsillar (or tonsillar) abscess (ITA). 
On imaging, an ITA is surrounded by 
tonsillar tissue, distinguishing it from a 
PTA. Although the distinction between a 
PTA and ITA is not always clear, it may 
be helpful for optimizing treatment.17 In 
any case, the radiologist should provide a 
precise description of the size and extent 
of the abscess, including the involved 
spaces and structures.

Lesions of the Masticator Space and 
Mandibular Angle

The masticator space is a large paired 
space containing primarily the muscles 
of mastication and associated nerves 
and blood vessels (Figure 7). By far the 
most common cystic lesion encountered 
in this space is the odontogenic abscess.1 
The source of the infection is usually a 
mandibular molar or recent dental pro-
cedure. Small fluid collections adjacent 
to the alveolar ridge may be difficult to 
see on CT, especially if there is streak 
artifact from dental amalgam, so clinical 
suspicion is helpful (Figure 8). 

Larger abscesses can track along the 
mandible or maxilla into deeper, more 
posterior portions of the masticator 
space, and even extend into adjacent 
spaces, such as the parapharyngeal or 
retropharyngeal space. On the bone 
window/algorithm (Figure 8), CT 
often shows signs of associated peri-
odontal disease (periapical lucency) 
and osteomyelitis (cortical dehiscence, 
permeative/destructive bone changes, 
periosteal reaction).16

The mandibular angle is a convenient 
landmark for an important differential 
diagnosis (Figure 9). In adults, a round 
cystic lesion at the angle of mandible, 
just anterior to the sternocleidomastoid, 
may be a second branchial cleft cyst 
(2nd BCC; Figure 10) or a level II ne-
crotic lymph node (Figure 11). 

The wall of the lesion may be thin (typ-
ical for BCCs but also seen in necrotic 

FIGURE 11. A necrotic, metastatic lymph node in a 51-year-old with a neck lump. An axial 
image from a CECT demonstrates a rounded rim-enhancing cystic lesion (white asterisk) just 
anterior to the sternocleidomastoid muscle, inferior to the angle of the mandible, mimicking a 
second branchial cleft cyst. Mild enlargement of the left base of tongue (white arrow) suggests 
the primary site of malignancy, which turned out to be squamous cell carcinoma.

FIGURE 12. Multicystic parotid glands in a 51-year-old with Sjögren syndrome. MRI with axial 
T2 (A) and T1 images with contrast and fat saturation (B) demonstrates mildly enlarged parotid 
glands with numerous small T2-hyperintense non-enhancing cysts. Benign lymphoepithelial 
lesions in a patient with human immunodeficiency virus (HIV) could also have this appearance.
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nodes) or thick and enhancing (more 
typical for a necrotic node but also seen 
in infected BCCs). The distinction is 
important: a 2nd BCC is a benign con-
genital lesion, whereas a necrotic lymph 
node may be the first manifestation of 
oropharyngeal squamous cell carcinoma 
(SCCa). One clue may be the patient’s 
age: a 2nd BCC usually presents in early 
adulthood (age 20-40 years), and oro-
pharyngeal SCCa — even HPV-asso-
ciated cancer — usually presents after  
age 40.18 

Nevertheless, there is some age over-
lap, and any new cystic lesion near the 
mandibular angle in an adult should be 
viewed with suspicion.19 Although the 
primary tumor is often small and diffi-
cult to see on CT, careful inspection of 
the palatine tonsils and base of tongue 
may be fruitful. It is also essential to 
confirm that the cystic lesion near the 
mandibular angle does not, in fact, be-
long to the parotid tail.

Lesions of the Parotid Space
The parotid space contains the parotid 

gland, the branches of the facial nerve, 
and the external carotid artery, as well 
as the retromandibular vein and lymph 
nodes (Figure 7). The parotid gland 
wraps around the posterior margin of the 
mandibular ramus and is often described 
on cross-sectional imaging as having a 
deep lobe and a superficial lobe, sepa-
rated by the retromandibular vein. 

The most inferior part of the superfi-
cial lobe is referred to as the parotid tail, 
which can extend to or below the angle 
of the mandible (Figure 9). The parotid 
duct courses anterior to the gland super-
ficial to the masseter muscle and termi-
nates near the second maxillary molar.1

A wide variety of benign and malig-
nant cystic lesions can arise in the parotid 
space, most with overlapping imaging 
features. Often the differential diagnosis 
can be narrowed by the clinical history 
and by whether the lesions are solitary 
or multifocal.20 A solitary rim-enhancing 
cystic lesion likely represents an abscess 
if the parotid gland is enlarged (parotitis) 
with adjacent fat stranding (cellulitis), 

and infection is suspected clinically. A 
large parotid duct with an intraluminal 
stone suggest the abscess is a complica-
tion of sialolithiasis. 

A recurrent parotid abscess raises 
the possibility of an infected first bran-
chial cleft cyst (1st BCC).5 In the setting 
of prior trauma, a simple parotid cyst 
could represent a sialocele. Multiple 
small, bilateral cysts (Figure 12) rep-
resent only two possibilities: Sjögren 
syndrome (usually a known clinical di-
agnosis) or benign lymphoepithelial le-
sions (which can also be solid or mixed 
cystic and solid) in a patient with human 
immunodeficiency virus (HIV).21

A cystic mass without associated in-
flammatory changes in an asymptom-
atic smoker is suggestive of a papillary 
cystadenoma lymphomatosum (War-
thin tumor), especially if accompanied 
by multiple or bilateral masses, or if the 
lesion is located in the parotid tail (the 
classic “earring lesion”22). However, 
almost any parotid mass can appear cys-
tic or necrotic, including benign mixed 
tumor (Figure 13), various carcinomas, 
and metastatic nodal disease.23 

An exact diagnosis is often impos-
sible when evaluating a cystic parotid 
mass; the more important role of the 
radiologist is to identify any suspicious 
features, such as invasive margins, peri-
neural tumor spread, and T2 hypointen-
sity of the solid component (suggestive 
of highly cellular tumors).24 Because 
parotid malignancy often mimics be-
nign tumors, the usual management of a 
parotid mass is surgical.25
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