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Abstract
Purpose of Review Infections of the salivary glands (infectious sialadenitis) can be caused by many different pathogens. We
intend to review the types of infections, their presentation and treatment, and the potential associated risks.
Recent Findings Bacterial sialadenitis is attributed to retrograde oral contamination and is associated with duct obstruction and
diminished salivary flow. Treatment is supportive with antibiotic therapy and monitoring for rare complications from infection.
Many viruses can be implicated in parotitis, most notably mumps paramyxovirus, and are treated symptomatically. Other
infections, such as actinomyces and mycobacterium, can be a rare cause of infectious sialadenitis.
Summary For patients presenting with the signs and symptoms of infectious sialadenitis, careful history, exam and workup can
direct therapy. Patients should be monitored for potential complications associated with persistent infection.
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Introduction

Infectious sialadenitis can be caused by a variety of microor-
ganisms including viruses, bacteria, mycobacteria, and fungi.
A careful history and physical examination often afford clues
to the etiology of the inflammation. Symptomatology, acuity,
pattern of gland involvement, palpable fluctuance, expression
of purulence from the salivary duct, and comorbid conditions
are all useful pieces of information. Further workup may in-
clude ultrasound or CT scan, labs, and FNA or biopsy.

The parotid glands are affected by non-obstructive infec-
tious sialadenitis at higher rates than the submandibular glands
[1]. The serous nature of parotid saliva is suspected to be less
bacteriostatic compared to the mucinous submandibular gland
secretions [2].

Bacteria

Bacterial sialadenitis is an acute process characterized by a
sudden onset of pain and swelling in the affected gland.
Physical exam usually reveals a single, tender, indurated gland
that may produce purulent secretions at the duct orifice when
massaged (Fig. 1). In 1931, Berndt et al. determined that ret-
rograde flow of oral bacteria through the salivary duct is the
cause of acute bacterial sialadenitis; this is still felt to be the
case today [3]. Dehydration and processes that impede or in-
hibit salivary flow, such as radiation, stricture, or blockage,
thus predispose the patient to bacterial sialadenitis [4].

Staphylococcus aureus is the most common causative path-
ogen in adults, found in 50–90% of cases [5]. Streptococcus
and H. influenzae are also relatively common, and gram-
negative bacilli (including E. coli, K. pneumoniae,
Salmonella spp., and Pseudomonas aeruginosa) have also
been reported rarely. Anaerobes such as Peptostreptococcus,
Fusobacterium, and Prevotella species may be involved in a
significant number of cases as well [6, 7]. In a review of 35
cases of neonatal bacterial sialadenitis, S. aureus remained the
most likely cause, with other gram-positive cocci and then
gram-negative bacilli following, though at higher rates than
in adults [8].

Of note, bacteria that enter salivary glands through retro-
grade migration do not necessarily cause acute sialadenitis and
may be more common than generally understood. Electron
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microscopy of sialoliths has shown bacterial biofilms within
the mineralized framework [9•]. Thus, bacterial entry into sal-
ivary glands is likely responsible not only for acute suppura-
tive sialadenitis, but may contribute to obstructive sialadenitis
and sialoliths as well.

Complications of acute bacterial sialadenitis are rare. The
most common is the intraglandular abscess formation. The
infection may also spread beyond the parotid gland and cause
sepsis or osteomyelitis, necessitating more extensive treat-
ment. Acute sialadenitis does not generally affect the facial
nerve; however, there are isolated reports of temporary facial
paralysis with abscess formation [10]. Facial paralysis should
prompt a search for a parotid malignancy as an underlying
cause of obstruction.

Diagnosis is typically clinical. Imaging can be used to con-
firm the diagnosis and rule out complications. Ultrasound of
glands affected by acute bacterial sialadenitis shows diffuse,
heterogenous enlargement [11•]. If an abscess is present, it can
be distinguished as an irregular hypoechoic area. On contrast-
enhanced CT, acute sialadenitis shows as an enlarged hyper-
enhancing gland, possibly with internal hypodense edema and
surrounding fat stranding. Abscesses are seen as rim-
enhancing structures with central hypodensity within the
gland [12] (Fig. 2).

Adequate treatment of acute bacterial sialadenitis relies on
directed antibiotic treatment and should also address salivary
stasis or underproduction. Empiric antibiotic therapy should
consist of broad-spectrum agents that cover both aerobic and
anaerobic bacteria. If the patient has known MRSA coloniza-
tion, or has been in a health care setting, additional MRSA
coverage should be added [13]. If purulence at the duct orifice
is present, cultures can be taken to direct antibiotic therapy.
Oral or IV hydration, gland massage and warm compresses,
and sialogogues are useful adjuncts to increase salivary flow.
Abscesses should be addressed through imaging-guided aspi-
ration or surgical incision and drainage. Correcting the under-
lying issue that predisposes the patient to salivary stasis is
useful in preventing future infections.

Viruses

Viral Mumps

The mumps virus is a paramyxovirus, transmitted by direct
contact or droplet spread, which causesmumps, also known as
parotitis epidemica. Clinical mumps is defined as “acute onset
of unilateral or bilateral tender, self-limiting swelling of the
parotid or other salivary glands, lasting 2 ormore days without
other apparent cause” [14]. Although 30–40% of mumps viral
infections can be asymptomatic, 95% of patients with symp-
toms develop parotitis [15]. This parotitis is typically bilateral
and painful, lasting for about 1 week. Other symptoms of
mumps include orchitis, which is bilateral in about a quarter
of cases; oophoritis; spontaneous abortion of first trimester
pregnancies; meningitis; pancreatitis; and rarely encephalitis
[15, 16•].

Mumps should be suspected in any patient with typical
clinical manifestations, especially if exposure to the virus is
known to have occurred. Although unvaccinated individuals
are at the highest risk of infection, vaccinated individuals are
also at risk, as the effectiveness of the measles, mumps, rubel-
la (MMR) two-dose series is 83–88% [16•, 17]. If mumps is
suspected, a buccal swab should be obtained for RT-PCR of
the viral RNA and possible viral culture, and serum sample for
IgM and acute-phase IgG testing and serum RT-PCR [18].

Fig. 1 Purulent drainage from left Wharton’s (submandibular) duct
associated with acute suppurative sialadenitis (photo courtesy of David
Cognetti, MD)

Fig. 2 Contrast-enhanced CT demonstrating left parotid abscess in a
setting of suppurative sialadenitis. This was treated with ultrasound-
guided needle aspiration of the abscess and intravenous antibiotics
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Treatment consists of supportive care. This may include
typical symptom management for parotitis, such as analgesics
and warm compresses. Antipyretics such as nonsteroidal anti-
inflammatory medications may also be useful.

Other Viral Etiologies

Multiple viruses can cause sialadenitis mimicking
mumps. Symptoms of non-mumps viral sialadenitis are
typically unilateral parotid gland swelling, sometimes
associated with fever and sore throat [19]. Multiple
studies of acute, viral non-mumps parotitis demonstrate
that Epstein-Barr Virus (EBV), parainfluenza virus
(PIV), and adenovirus are the most likely causes; how-
ever, estimations of rate of infections vary. A study of
Finnish children with parotitis who had previously been
vaccinated for mumps found that 7% had EBV; a
Barcelona study of children who tested negative for
mumps found that over half had EBV; and in Italy,
EBV was the causative factor in 20% of mumps-
negative cases [20–22]. Additionally, recent work in
the USA has shown that influenza A and human her-
pesvirus 6 (HHV6) may be a significant contributor to
non-mumps parotitis during the influenza season [19].
Influenza A, cytomegalovirus (CMV), coxsackie A and
B, and hepatitis C have also been reported to be asso-
ciated with submandibular sialadenitis and swelling [23,
24].

Viruses may cause salivary gland swelling due to other
etiologies than mumps-like parotitis. HIV may cause a diffuse
gradual enlargement of the parotid glands, which is termed
HIV-associated salivary gland disease [25]. More commonly,
however, HIV is associated with development of benign
lymphoepithelial cysts (BLEC). BLEC are found primarily
in the parotid glands, likely due to the intraparotid lymph
nodes where HIV may reside. They are typically bilateral,
may develop multiple cysts, and can grow to be quite large
[2]. BLEC in the HIV-negative patient is so rare that any
patient who has bilateral cystic parotid swelling of unknown
etiology should undergo HIV testing [26]. Management of
BLEC should include antiretroviral therapy for underlying
disease control, but may also include repeated aspirations,
sclerosing therapy, surgical excision, or radiation to the site
[27]. A 24-Gy of radiation has been recommended for long-
term control [28]. HIV may also cause general swelling of
salivary glands without BLEC, and in the parotid gland, this
has been classified into patterns including lymphocytic aggre-
gations, fatty infiltration, and lymphadenopathy. Both BLEC
and other patterns of HIV-associated sialadenitis tend to be
chronic and painless [2].

Hepatitis C can cause a Sjogren-like sicca syndrome, which
may cause enlargement of salivary glands [29]. There is little
evidence that hepatitis C directly infects salivary tissue.

Actinomycosis

Actinomycosis is an infection caused by one of the species of
Actinomycetes, which are branching, anaerobic, gram-positive
bacteria that are part of the normal oral flora [30]. Although
actinomycosis is bacterial in nature, the natural history of the
disease is significantly different from bacterial sialadenitis and
thus is reported separately here. Actinomyces species take ad-
vantage of oral mucosal injury or dental infection to invade
tissues in the head and neck without respect to anatomic bar-
riers or fascial planes [31]. Thus, it is suggested that parotid
actinomycosis is truly a primary masticator space infection
with extension from an oral source [32], although a few cases
have been more consistent with spread via the parotid duct
[33]. Actinomycosis often results in fistulae or sinus tracts
forming in the area of infection. Diagnosis can be made by
fine-needle aspiration of the mass, with finding characteristic
“sulfur granules” (named for the yellow color, as no sulfur is
present) on histology [30]. Treatment is a prolonged course of
high-dose penicillin, though it is susceptible to multiple other
antibiotics, and possible surgical excision of a well-defined
lesion [34].

Other Infections

Mycobacterial infections of the salivary glands can be caused
by M. tuberculosis or by atypical mycobacter ia
(nontuberculous mycobacteria). Although direct infection of
the salivary tissue is possible, it is much more common for the
infection to affect periglandular or intraglandular lymph nodes
[35]. Tuberculous parotitis is rare even in locations where
tuberculosis is endemic. It is possible for tuberculosis to di-
rectly involve parotid parenchyma due to hematologic or lym-
phatic spread from the lung, or from direct spread from the
oral cavity. In a review of 49 cases of TB parotitis in 2005, 15
of which had detailed description of the histopathology pat-
tern, 47% had intraparotid lymph node involvement, 33% had
gland parenchyma involvement, and 20% had both [36].
Tuberculous parotitis can cause either an acute sialadenitis
with diffuse gland enlargement or a chronic slowly growing
defined lesion within the gland, the more common form of the
disease [37]. Immunocompromised patients are more likely to
have an aggressive course of disease and may develop com-
plications including facial paralysis or a fistula [38, 39]. The
duration of antituberculosis medical therapy may last from 6
to 10 months [36].

Other pathogens that result in granulomatous lymphadeni-
tis can similarly affect the salivary glands via extension from
intraglandular or periglandular nodes. These include cat-
scratch disease (Bartonella henselae), toxoplasmosis (the pro-
tozoan T. gondii), and tularemia (Francisella tularensis) [2].
Diagnosis of these entities can be difficult and requires careful
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history taking to evaluate for exposures consistent with each
disease, and positive serum titers (for B. henselae) or isolation
of the organism (for T. gondii). Once diagnosed, appropriate
antibiotic therapy is all that is required for treatment.

Conclusion

Infectious sialadenitis encompasses a broad range of disease
presentations and causative organisms. The salivary gland en-
largement may be acute or chronic, diffuse or focal, dissemi-
nated or targeted, and potentially related to a host of other
comorbidities. Despite this, a careful evaluation can signifi-
cantly narrow down the list of possible causes. Recognition of
this diversity of etiologies is helpful in appropriately manag-
ing infectious sialadenitis.
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