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INTRODUCTION

The major salivary glands are predominantly su-
perficial structures that are readily accessible to
ultrasound (US) assessment. US has several qual-
ities making it an ideal first-line technique for
salivary gland evaluation, including wide availabil-
ity, low cost, safety, excellent spatial resolution,
real-time assessment, and image guidance for
needle biopsies and therapeutic aspirations.1

Both US and US-guided procedures, however,
are dependent on operator experience. In addition,

US cannot assess tissues that are deeply sited or
obscured by bone, including deep lobe of parotid
and deeply sited lymph nodes, or evaluate specific
features of malignancy, including perineural
spread and bony invasion. Nevertheless, a vast
major salivary diseases are suitable for assess-
ment by US initially, with complementary informa-
tion provided by other modalities as required,
including sialography, cross-sectional imaging,
and nuclear medicine. Ultimately, the choice be-
tween US and cross-sectional imaging as the initial
technique depends on several factors, and it is
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KEY POINTS

� Ultrasound (US) is suitable for initial evaluation of suspected major salivary gland diseases,
including sialadenitis, ductal obstruction, neoplasms, non-neoplastic masses, and other inflamma-
tory diseases.

� US can be performed first line in patients with obstructive symptoms and is sensitive for stones,
strictures, and complications that influence treatment options.

� The 2 most common salivary neoplasms, pleomorphic adenomas and Warthin tumors, have typical
sonographic features but these are not sufficiently discriminatory to avoid fine-needle aspiration for
cytology.

� Salivary neoplasms with irregular margins on US are suggestive of aggressive high-grade malig-
nancies, whereas those with smooth margins can be benign or malignant.

� Limited evidence available for US elastography in salivary tumors suggests that it is suboptimal for
differentiating benign and malignant neoplasms.
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widely used first line in Europe and Asia and under-
used in the United States.
This article reviews the US scanning technique

and normal sonographic anatomy of major salivary
glands, overviews US appearances of salivary
diseases in adults, and summarizes evidence
for advanced techniques, including contrast-
enhanced (CE)USandUSelastography (USE). Sali-
vary US has an important role in children although
the range of pediatric conditions is not discussed.2

ULTRASOUND SCANNING TECHNIQUE
Routine Ultrasound Technique

The major salivary glands are optimally examined
by gray-scale and Doppler US (color or power
Doppler) using high-frequency linear transducers,
historically 5 MHz to 12 MHz, although currently
multiband transducers up to 18 MHz can be
used. Advances in US hardware and postprocess-
ing enable even greater spatial resolution, speckle
(noise) reduction, compounding, and other image
optimizations for clearer display of edges, cyst
content, and microvascularity. Curvilinear 5-MHz
transducers are also useful to assess large salivary
masses, the anterior floor of mouth, and deep lobe
parotid lesions.1 Color Doppler and power Doppler
are used for qualitative evaluation of vascularity,
which is useful for characterizing focal salivary
gland neoplasms and sialadenitis, whereas quan-
titative analysis of peak systolic velocity, pulsatility
indices (PIs), and resistive indices (RIs) of salivary
neoplasms using spectral doppler is documented
but not commonly practiced.
Oral sialagogues (citric acid containing fluid or

lemon sticks) should be used if a clinical history
is suggestive of obstructive sialadenitis (eg, peri-
prandial swelling) but initial sonographic findings
are negative or equivocal for ductal obstruction.
They produce minimal distension of normal
ducts but obvious distension of obstructed ducts,

which may reveal subtle strictures and intraluminal
calculi.

Ultrasound-Guided Fine-Needle Aspiration/
Biopsy

US-guided fine-needle aspiration for cytology
(FNAC) is simple to perform, safe, and cost effec-
tive. It has a variably reported sensitivity of 55.0%
to 98.0% (average 81.9%) and specificity from
92.0% to 99.0% (average 97.1%) for malignancy.3

Its lowered sensitivity is well recognized and re-
flects sampling issues, interpretative experience,
and cytologic overlap. Furthermore, nondiagnostic
specimens occur in up to 10% of FNACs despite
repeated attempts.4 US-guided core needle bi-
opsy increases the diagnostic accuracy but is
not widely adopted at present.5 Its accuracy and
safety record is excellent; a recent meta-analysis
of 1315 US-guided core needle biopsies reported
a pooled sensitivity of 94% and specificity of 98%,
1 case of transient facial palsy attributed to local
anesthetic administration, and no cases of perma-
nent facial palsies or tumor seeding.6

NORMAL ANATOMY OF SALIVARY GLANDS

A systematic US evaluation includes all paired ma-
jor salivary glands (sublingual, submandibular, and
parotid) as well as regional lymph nodes. Patients
are positioned supine or semirecumbent, with the
neck either rotated to 1 side or in the midline with
the chin slightly elevated depending on the gland
examined. Salivary glands are examined in at least
2 orthogonal planes and have homogeneous
bright echotexture (Figs. 1–5) with several fine
echogenic lines representing collapsed intragland-
ular ducts and a couple of small named and
unnamed arteries and veins. Parenchymal echo-
genicity is much higher than muscle and similar
to subcutaneous adipose tissue but can vary
depending on fat content, and submandibular

Fig. 1. Transverse gray-scale (left) and Doppler US (right) of a normal parotid gland. DIG, posterior belly of digas-
tric muscle; ECA, external carotid artery; MAS, mastoid; RMV, retromandibular vein; SM, sternocleidomastoid
muscle.
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