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Sialolithiasis
By Joe Knight, PA-C

Objectives:
At the completion of this course, the learner will be able to:
1. Explain in which salivary gland calculi are most commonly found.
2. Explain the chemical composition of the various types of salivary calculi.
3. Explain the anatomy and physiology of the salivary system.
4. Explain the various theories about what causes salivary calculi.
5. List and explain the various treatments used to manage the patient with salivary
calculi.

Introduction
Sialolithiasis is the most common disease of the salivary glands, affecting 12 in
1000 of the adult population1, with males affected twice as often as females.2 Males
between 30 and 60 years of age have the highest incidence of salivary stones.3,4,5

These formations of calculi are commonly found in the submandibular salivary
gland, the parotid gland and their ductal systems, with 80% of calculi found in the
submandibular system.6,7,8 These stones can be single or multiple, and may vary in size.
Stones are more palpable intraorally in the anterior region, and become less so as one
travels posteriorly.9 Cadaver studies suggest that 1 in 100 adults have salivary stones, but
the majority are asymptomatic.10 Salivary stones can range in size from tiny particles to

several centimeters in length; the largest reported stone in the submandibular duct was
3.6 cm in length.11 Simultaneous sialolithiasis of more than one gland at the same time is
rare.12 Studies of sialoliths reveals different structures and mineralization patterns that
suggests different formation of their formation. It has been observed that the mineral
composition of sialoliths found in Wharton’s duct differ from those found in other
intraglandular ducts; this may imply that the ionic environment may differ in different
ducts.13

Forty percent of parotid and 20% of submandibular stones are not radiopaque and
sialography may be required to locate them.2

Calculi consist mainly of calcium

phosphate and smaller amounts of carbonates in the form of hydoxyapatite, with smaller
amounts of magnesium, potassium and ammonia.14 Submandibular stones are 82%
inorganic and 18% organic material, whereas parotid stones are composed of 49%
inorganic and 51% organic material,15 with the organic material composed of various
carbohydrates and amino acids.14

The exact etiology and pathogenesis of salivary calculi is largely unknown. It has
been speculated that, in the process of calculi formation, degenerative substances are
emitted by saliva and calcification then occurs around these substances, and finally
calculi are formed.16 They are thought to occur because of deposition of calcium salts
around an initial organic nidus consisting of altered salivary mucins, bacteria and
desquamated epithelial cells.2,17 For stone formation it is likely that intermittent stasis
produces a change in the mucoid element of saliva, which forms a gel. This gel produces

a framework for deposition of salts and organic substances producing a stone.14 This
may occur in two phases: first with formation of a central core, and then a layered
periphery.18 The central core is formed by the precipitation of salts, which is followed by
deposition of organic and nonorganic material.19 Submandibular sialolithiasis is more
common because its saliva is more alkaline, has an increased concentration of calcium
and phosphate, and has a higher mucous content than saliva of the parotid and sublingual
glands.1,20 Gout is the only systemic illness known to predispose a patient to salivary
stone formation,21 although in gout the stones are made predominantly of uric acid.14 The
fundamental association between sialolithiasis and an underlying systemic disorder or a
common cause for generalized stone development in the urinary tract, bile duct system
and the salivary ducts has often been discussed in the literature; however, this hypothesis
could not be verified by a clinical study;
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therefore, the exact mechanism of the

formation of calculi is still unclear.

Anatomy and physiology of the salivary system
Salivary stones are found most commonly in the submandibular gland, with the
parotid gland the next most common site.23 The largest of the salivary glands is the
parotid, with its associated Stensen’s duct which is approximately 5-6 cm in length.
Stensen’s duct empties into the oral cavity in the area of the upper second molar.24 The
submandibular gland is located between the anterior and posterior belly of the digastric
and hypoglossal muscle, with its duct about 5 – 6 cm in length.24 The sublingual gland is
located in the floor of the mouth above the mylohyoid muscle and directly under the floor

of the oral mucosa. The duct of the sublingual gland general joins the duct of the
submandibular gland.22

History and Physical Examination
The onset of pain may be gradual or sudden. Swelling of the affected gland may
become pronounced with eating or during other visual or olfactory stimuli that create a
salivary response, and then may slowly decrease when eating is completed. Complete
obstruction may cause constant pain and swelling, while purulent drainage associated
with a bad taste in the mouth may indicate systemic infection.25 About 50% of patients
present with painful swelling of the affected salivary gland (salivary gland colic), while
46% present with swelling not associated with pain. Patients may report a history of
symptoms lasting anywhere form one day to several years.22

Bimanual palpation of the floor of the mouth, in a posterior-to-anterior direction,
may reveal a palpable stone in a large number of cases of submandibular calculi
formation. Bimanual palpation of the gland itself may be useful; a uniformly firm or hard
gland suggests a hypofunctional or nonfunctional gland. For parotid stones, careful
intraoral palpation around the Stenson’s duct orifice may reveal a stone.14

Imaging Studies
Various imaging studies may be used to diagnose and evaluate salivary stones.
Radiographs will allow 80% of submandibular calculi and 20% of parotid calculi to be
detected.26 Ultrasound will show a hyperechoic area where the calculus is present and an

anechoic area behind the mass, while CT scanning will demonstrate the calculus by
revealing a bright opaque area.9 Sialography is useful in patients showing deep
submandibular or parotid stones; however, it is contraindicated in acute infections or
allergy to contrast material.14 The superficial location of the submandibular gland makes
it ideal for ultrasound evaluation and a useful adjunct to clinical examination. In the
assessment of submandibular pathology, ultrasound allows glandular lesions to be
localized and differentiated. These lesions can be further characterized as being benign or
malignant and the extent of any extraglandular extension determined. Ultrasound is the
first-line diagnostic method used in the assessment of sialolithiasis due to its high
specificity and sensitivity. In severe infective sialadenitis, ultrasound can confirm the
presence and guide drainage of abscesses. 27, 24

Diagnosis
Sialolithiasis should be considered in every case of swelling of the salivary glands
or sialadenitis. Stones trapped within the distal Wharton’s duct can be detected by
bimanual palpation of the submandibular gland and the floor of the mouth, while parotid
stones are more difficult to palpate because of the anatomy of the ductal system.22

Treatment
In many cases the calculus or calculi will pass on their own; however, retained
stones may cause significant discomfort and infection leading to atrophy of the gland. If
gland tenderness and swelling develop, moist heat, gland massage, and an antibiotic
should be prescribed. If this regimen fails, then other options need to be considered.

Though surgery has been the norm for years, nonsurgical methods are becoming more
common. Extracorporeal salivary lithotripsy, based on the extracorporeal shock-wave
lithotripsy (ESWL) method of treating renal calculi, carries fewer risks than the surgical
approach.28 A basket extractor under fluoroscopic guidance may be used to extract stone
fragments that fail to pass after lithotripsy.29 Sialendoscopy using a microendoscope can
be used on an outpatient basis and without general anesthesia or sedation of the patient. If
a stone is detected, a laser fiber is advanced until the tip just touches the stone. With
laser-induced shock waves (laserlithotipsy), the stone is fragmented. The disintegrated
stone particles can be flushed out by the clinician, or may flush out with the restored
salivary flow.30

Conclusion
The primary care clinician is usually the first to see a patient with complaints of a
salivary stone. If the stone is partially protruding from the duct, it can be grasped with a
pair of hemostats and generally be easily removed. If the stone lies deep in the tissue, or
otherwise cannot be easily removed by the clinician, the patient should be started on
antibiotics and referred to an otolaryngologist.
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