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Introduction
Salivary gland disease is relatively uncommon in the pediatric population and 

generally accounts for a small portion of a pediatric otolaryngology practice. How-
ever familiarity with the broad differential diagnosis for salivary gland disease 
is	integral	to	appropriate	diagnosis,	management,	and	risk	stratification.	Pediatric	
salivary	gland	disease	is	often	categorized	as	congenital,	inflammatory,	or	neoplas-
tic (Diagram	1). Within each of these categories, there are one or two entities that 
account for the majority of cases, followed by several much less common condi-
tions. For the purpose of this chapter, we will discuss the most common causes 
of salivary gland disease in the pediatric population, with brief mention of rare 
but noteworthy conditions. Most pediatric salivary gland pathology occurs in the 
parotid glands, followed by the submandibular glands, and then the minor salivary 
glands—a pattern echoed for adults. 

Diagram	1. Categories of Salivary gland diseases
Congenital Inflamatory Neoplasm

•	Cysts,	Ranulas,	Dermoids
•	Branchial	Cleft	Cysts

•	Vascular	Malformations
•	 Infantile	Hemangiomas
•	Lymphatic	Malformations
•	Microcystic
•	Macrocystic

•	 Infectious
•	Viral	
•	Mumps,	HIV,	EBV,	

CMV
•	Bacterial

•	 Juvenile	Recurrent	Parotitis
•	Obstructive
•	Granulomatous
•	Sarcoid,	Mycobacteria

•	Autoimmune	-	Sjogren's	
Syndrome

•	Benign
•	Pleomorphic	adenoma
•	Other	-	Warthins,	
Neurofibroma,	
Cystadenoma, etc.

•	Malignant
•	Mucoepidermoid	

Carcinoma
•	Acinic	Cell	Carcinoma
•	Adenoid	Cystic
•	Non-epithelial
•	 lymphoma,	

rhabdomyoscarcoma
•	Other	-	adenocarcinoma

Congenital Lesions
There are several congenital abnormalities of the salivary glands that most 

frequently include cystic structures – ductal cysts, dermoid cysts, and branchial 
cleft anomalies – as well as lymphovascular malformations. Simple ductal cysts 
occur most frequently in the parotid followed by the submandibular glands. Many 
believe that these develop as a result of imperforate Wharton’s or Stenson’s ducts 
that	 then	become	fluid	filled.	When	 involved	 in	 the	parotid,	 these	may	be	safe-
ly	monitored,	 avoiding	 surgery	unless	 infection	or	 significant	disfigurement	oc-
curs. Cysts of the submandibular and sublingual glands, also known as sialoceles 
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or	ranulas,	may	also	be	observed.	However,	due	to	their	location	in	the	floor	of	
mouth and potential for airway complications surgery is the more common treat-
ment choice. Surgical management options include excision, sialodochostomy or 
marsupialization.1, 2 Dermoid cysts, which are derived from both ectoderm and 
mesoderm, are most commonly encountered in the periorbital region and mid-
ventral/middorsal region, and when found in the salivary glands, are most com-
monly within the parotid. Due to their propensity to recur, complete excision is 
recommended.3, 4 In general, these cystic structures respond very well to surgical 
excision with low recurrence rates when completely excised. Imaging can often 
differentiate	fluid	filled	cystic	structures	from	solid	masses	and	hence	guide	ap-
propriate management.

Branchial cleft cysts may also involve salivary gland tissue. Among congeni-
tal masses of the head and neck, branchial cleft cysts are second only to thyroglos-
sal	duct	cysts	in	incidence.	While	branchial	cleft	cysts	may	be	derived	from	first,	
second,	third,	or	fourth	clefts,	only	those	of	first	branchial	cleft	origin	are	routinely	
associated with salivary tissue. First branchial arch derivatives include the mandi-
ble, maxilla, components of the inner ear, middle ear, and external auditory canal.5 
Not	surprisingly,	the	tract	associated	with	first	branchial	cleft	cysts,	while	variable,	
is almost always in close proximity to the facial nerve as it courses through the 
parotid gland. Swelling anywhere along this path may result in unilateral parotid 
swelling, facial nerve weakness, or symptoms of parotitis.5,6 Frequently, chronic 
draining	fistulae	from	the	external	auditory	canal	or	along	the	neck	are	presenting	
symptoms, and it is not uncommon for patients to present after having had one or 
more unsuccessful attempts at surgical excision. Surgical management of bran-
chial cleft cysts involves complete excision of the entire tract, and in the case of 
first	branchial	cleft	anomalies,	this	requires	superficial	parotidectomy	with	facial	
nerve dissection.6,7 
Vascular	Malformations

Vascular anomalies are the most common non-malignant anomalies of child-
hood. It follows then, that these comprise some of the most common anomalies of 
the salivary glands in the pediatric population. In general, it is helpful to subdivide 
this category into the two smaller groups—hemangiomas and lymphatic malfor-
mations. Both hemangiomas and lymphatic malformations are most common in 
the parotid glands, followed by submandibular glands, and have rarely been re-
ported in the minor salivary glands. 
Infantile Hemangiomas

The exact etiology of infantile hemangiomas is not completely understood, 
but	they	traditionally	appear	within	the	first	several	weeks	of	life	and	are	character-
ized by three phases of development – proliferative, quiescent, and involutional.4,8,9 
Most will follow this trajectory with involution by age 5 or 6, however at times 
intervention is warranted due to rapid proliferation, ulceration, and resultant in-
creased morbidity. Many series report parotid hemangiomas as the most common 
pediatric parotid masses.10 Parotid hemangiomas may be particularly problematic 
due	to	their	proximity	to	the	facial	nerve,	their	tendency	toward	disfigurement,	and	
a general poor response to medical therapy.8,9,11,12 In addition to managing the in-
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traparotid hemangioma, it is important to recognize that these lesions fall within 
the well-studied beard distribution and are associated with a higher incidence of 
simultaneous airway hemangiomas. As such, once a parotid hemangioma has been 
identified,	laryngoscopy	is	general	warranted.	Once	treated	primarily	with	steroids,	
interferon, laser therapy and sclerotherapy, over the past several years, propranolol 
therapy has become the mainstay of medical treatment for hemangiomas. 2mg/kg 
per day has been shown to arrest the proliferative phase and hasten involution of 
infantile hemangiomas.13	Unfortunately,	parotid	hemangiomas	are	often	difficult	to	
treat medically, and may not respond as well as hemangiomas in other locations. If 
surgery becomes necessary for these lesions, resection with careful dissection of 
the facial nerve is the operation of choice. It is worth noting that the diagnosis of 
infantile hemangiomas is primarily a clinical one, but when imaging is required for 
confirmation	or	to	examine	the	extent	of	the	lesion,	historically	MRI	has	been	the	
modality	of	choice.	Classic	findings	include	the	“salt	and	pepper”	appearance	of	a	
hemangioma.11,14 With improved technology and interpretation, ultrasound is rapidly 
replacing MRI as the imaging modality of choice for the diagnosis of hemangioma. 
Lymphatic Malformations

A second vascular anomaly common in the head and neck is the lymphatic 
malformation. These are further subdivided into microcystic, macrocystic, and 
mixed lymphatic malformations based on the size of the cystic structures within 
the lesion; when the cysts are greater than 2 cubic centimeters, the lesion is mac-
rocystic, when less than 2 cubic centimeters, the lesion is microcystic, and as the 
name implies, mixed is a mixture of the two sizes.15 In general, lymphatic mal-
formations cephalad to the cricoid are microcystic or mixed, which encompasses 
the location of salivary glands. Like hemangiomas, lymphatic malformations may 
involve the salivary and in particular, the parotid glands, and if allowed to grow 
unchecked,	they	may	be	destructive	or	disfiguring.	There	is	some	debate	as	to	the	
optimal treatment modality for lymphatic malformations. Microcystic lymphatic 
malformations	are	difficult	to	treat	and	often	are	recalcitrant	to	both	sclerotherapy	
and surgical resection. However, observation has been shown to increase morbid-
ity. Because no treatment paradigm has been validated, most agree that the ap-
proach to lymphatic malformations of the parotid must be carefully planned and 
personalized to the patient. Should surgical resection be undertaken, it is important 
to	recognize	the	infiltrative	and	destructive	growth	patterns	of	lymphatic	malfor-
mations, which tend not to respect surgical plains.15 This, in conjunction with the 
proximity to vital structures makes surgical management challenging.
Inflammatory

The	incidence	of	infectious	or	inflammatory	salivary	gland	disease	in	the	pe-
diatric population is much less than in adults. In fact, 90% of all cases of salivary 
gland	inflammation	are	seen	in	the	adult	population.16 As with other salivary gland 
disorders,	most	inflammatory	lesions	occur	in	the	parotid,	followed	by	subman-
dibular gland, and minor salivary glands. 
Viral

Worldwide, the most common cause of infectious sialadenitis in children 
is the mumps paramyxovirus. After transmission via airborne droplets, the virus 
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replicates within salivary epithelium.17 The resulting symptoms involve marked 
non-purulent parotitis, which is usually bilateral, though may be more prominent 
on a single side. In addition to parotitis, the infected patient may have fever, mal-
aise,	and	flu-like	symptoms.	Treatment	is	purely	supportive	while	waiting	for	the	
immune system to clear the virus. Importantly, over the last several decades, the 
incidence	of	mumps	parotitis	has	fallen	significantly	in	countries	with	access	to	
the mumps vaccine.16-19 The mumps paramyxivirus is not the only virus that has 
been implicated in pediatric sialadenitis. Reports of sialadenitis from CMV, EBV, 
HIV, and paramyxovirus have been reported, but the incidence of these entities 
is relatively rare and does not change general treatment principles. However, a 
very strong correlation between benign lymphocytic parotid cysts and HIV has 
emerged over the past several decades. With benign lymphocytic parotid cysts oc-
curring in 1-10% of all children infected with the virus, the presence of such cysts 
now triggers HIV testing.20,21 
Bacterial

Bacterial infection of the salivary glands is even less common in children, 
and also most frequently involves the parotid glands. Due to the relative infre-
quency of suppurative sialadenitis, there have been few large-scale studies on the 
topic.	But	 limited	data	has	 identified	certain	common	causative	bacteria—staph	
aureus, strep viridans, and coagulase negative streptococcus.22,23 Often suppurative 
sialadentitis	arises	in	the	setting	of	other	significant	co-morbidities	and	presents	
with leukocytosis, fever, dehydration, and purulence expressed from the parotid 
duct.23 When suspected, prompt initiation of antibiotic and supportive therapy in-
cluding hydration is generally effective, reserving surgical intervention for those 
rare cases that develop into abscess.17,18,23 Submandibular gland sialadenitis often 
results	 from	spread	of	 infection	 from	adjacent	 structures	 in	 the	floor	of	mouth,	
mandibular dentition, and cervical lymph nodes. Again, initiation of appropriate 
antibiotic	therapy	is	important	to	stem	worsening	inflammation	and	encroachment	
on the airway. 
Juvenile	Recurrent	Parotitis

The	second	most	common	cause	of	inflammatory	salivary	disease	in	chil-
dren after mumps is Juvenile Recurrent Parotitis (JRP), which is a poorly under-
stood	 disease	 process	with	 uncertain	 etiology	 and	 conflicting	 opinions	 regard-
ing	treatment.	JRP	is	defined	as	recurrent	parotitis,	typically	occurring	anywhere	
from 1 to 10 times per year. In addition to painful often unilateral swelling and 
generalized malaise which may last from several days to weeks before spontane-
ous resolution, patients may experience purulent-appearing discharge.17,24 Most 
patients	are	afflicted	between	ages	3	and	10	with	recurrent	cycles	continuing	up	
until puberty.16,19 Many different etiologies have been suggested, including viral, 
autoimmune, congenital, and even genetic inheritance, though there is no single 
accepted pathogenesis.17-19	And	while	 this	 is	 a	 self-limiting	 affliction,	 antibiot-
ics, corticosteroids, and sialendoscopy have been shown to be effective treatment 
options in addition to conservative management with warm compresses, sialo-
gogues, and parotid massage.16,18,24 
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Obstructive
Viral and bacterial infections are not the only causes of painful salivary gland 

inflammation	and	swelling.	Physical	obstruction	 from	salivary	calculi	may	pre-
vent	 salivary	egress	and	become	clinically	 significant.	Symptoms	 increase	with	
increased saliva production and therefore are most pronounced post-prandially. 
In contrast to suppurative sialadenitis, sialithiasis occurs almost exclusively in the 
submandibular glands. It has been theorized that the bacteriostatic mucinous saliva 
produced in the submandibular glands, while protective against infection is more 
susceptible to salivary stasis and stone formation.18,25-27 Again, this is a relatively 
uncommon condition with the incidence of sialolithiasis in children estimated be-
tween 2 to 13% of all cases.25,26 Similar to salivary gland stones in adults, sialen-
doscopy has grown in popularity over the past 15-20 years to treat salivary duct 
obstruction, reserving gland removal for cases with prohibitively large sialoliths or 
stones in non-favorable position along the duct.16,28-31 
Ganulomatous

Granulomatous diseases may also present in the salivary glands. In pedi-
atric sarcoidosis, patients may develop bilateral parotid swelling in addition to 
the systemic symptoms of dry cough, skin and ocular manifestations, and lymph-
adenopathy. When biopsied, the parotid glands demonstrate noncaseating gran-
ulomas characteristic of the disease.32 A more common cause of granulomatous 
disease in children is nontuburculous mycobacterial infection. Children infected 
with nontuberculous mucobacterium often have chronic, unilateral cervical and 
facial lymphadenopathy which may result in violacious discoloration of overlying 
skin.33,34 Frequently, the implicated lymph nodes are located in the periparotid and 
submandibular region. Left untreated, these infections have a tendency to form 
fistulae	to	the	overlying	skin.	Treatment	consists	primarily	with	surgical	excision	
as well as multi-agent antibiotic therapy involving macrolides.34,35

Autoimmune
Perhaps the most common autoimmune disease to affect the salivary glands 

is	 Sjogren’s	 syndrome,	 characterized	by	 chronic	 lymphocytic	 infiltration	 of	 the	
salivary and lacrimal glands. This diagnosis is quite rare in the pediatric popula-
tion, but when present typically presents with recurrent parotid swelling, xerosto-
mia, and xerophthalmia. Work up of suspected cases should include erythrocyte 
sedimentation rate, anti-SS antigens A and B, antinuclear antibody, and rheuma-
toid factor.36-38 Because the disease effects all salivary gland tissue, traditionally, 
the minor salivary glands have been biopsied for pathologic evidence, however 
recent studies suggest that parotid biopsy may be a more reliable test.36,39 
Neoplasms

Pediatric salivary gland neoplasms are uncommon, with only a few large se-
ries and many case reports from which data have been gleaned. The list of salivary 
gland neoplasms seen in pediatric patients includes most of those seen in adults, 
but for the purpose of this chapter, we will only discuss the most common. 

Fortunately, most pediatric salivary gland neoplasms are benign, with only 
30 to 50% of tumors representing malignancies, depending on the series. Some 
suggest	that	this	range	may	be	artificially	inflated	secondary	to	the	referral	patterns	
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at the institutions with the largest series—as tertiary care centers, they tend to draw 
the more complicated or atypical cases. The incidence of these masses is exceed-
ingly rare in children under the age of 10. Almost universally, salivary gland neo-
plasms present as painless masses in the regions of the glands. Early onset, pain 
and facial nerve involvement generally portend a worse prognosis and diagnosis of 
malignancy.10,40,41 Initial work-up should include history and physical, ultrasound, 
and	occasionally	fine	needle	aspiration	(FNA).	FNA	may	be	helpful	in	delineating	
malignant versus benign for pre-operative planning, but cannot routinely identify 
exact	pathology.	Additionally,	FNA	can	be	difficult	to	perform	when	working	with	
children, so many clinicians refrain from regular use. Overall survival rate for 
patients diagnosed with salivary gland malignancies is around 90% at 5 years.42,43 
Benign

Far and away, the most common benign epithelial neoplasm of the salivary 
glands is the pleomorphic adenoma. Just as in adults, this entity is most common 
in the parotid gland. These grow slowly, rarely cause facial nerve damage, and are 
treated by excision with a cuff of normal parotid tissue to prevent recurrence.40,44-46 
In addition to pleomorphic adenomas, case reports and series report rare Warthins 
tumors,	 oncocytoma,	 neurofibromas,	 and	 assorted	 adenomas.	These	 are	 treated	
in a similar fashion to pleomorphic adenomas, favoring complete excision over 
enucleation. 
Malignant

When it comes to malignant epithelial neoplasms of the salivary glands, the 
most common pathology is mucoepidermoid carcinoma (MEC). In the literature, 
MEC is often reported to account for 40% or greater of all malignant pediatric sali-
vary gland masses.40,44,46-49 MEC can be further categorized as low, intermediate, 
and high grade based on histopathologic characteristics. Most literature supports 
surgical management alone for low grade MEC with the addition of postoperative 
radiation therapy for higher-grade tumors. High grade, facial nerve involvement, 
lymph node metastasis, perineural invasion, and advanced size are associated 
with worsening prognosis, but in general, treatment response rates are high for 
MEC.42,43 Interestingly, a number of studies have demonstrated a high incidence of 
MEC as a second primary. In patients with prior cancers and new salivary gland 
lesions, MEC should be high on the differential.49,50

After MEC, the second most common salivary gland carcinoma is acinic cell 
carcinoma followed by adenoid cystic carcinoma. Each of these is quite rare, so 
they are most often included in larger studies reporting on all salivary gland malig-
nancies. Just as in the adult population, each of these tumors has a tendency toward 
late recurrence. Adenoid cystic carcinoma in particular is infamous for perineural 
invasion, recurrence years later, and an overall poorer prognosis. Like MEC, these 
two cancers are treated primarily with complete surgical excision with radiation 
therapy reserved for those cases with positive margins and high grade.42,43,48

Evaluation
Most pediatric salivary gland diseases do not require any imaging for di-

agnosis. A complete physical exam accompanied with a detailed history is often 
sufficient	 to	narrow	 the	differential	diagnosis	 to	one	or	 two	most	 likely	disease	
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processes. This will then help to dictate appropriate work up including laboratory 
testing, cultures, FNA, or imaging. When imaging is required, ultrasound is an 
excellent	first	choice.	Not	only	is	ultrasound	excellent	at	delineating	the	character-
istics of the salivary gland lesion, it is inexpensive, fast, and does not expose the 
patient to ionizing radiation. When a neoplasm is suspected, and a more detailed 
evaluation of nerve involvement, or tumor extension into surrounding tissues is 
desired, then magnetic resonance imaging (MRI) offers the best alternative to ul-
trasound. Unfortunately, MRI may require sedation in the pediatric population and 
adds considerable cost to the work up. Computed tomography (CT) with contrast, 
on the other hand is fast, less expensive than MRI, and excellent for evaluating 
inflammatory	processes	and	bony	involvement.	
Conclusion

The	 preceding	 chapter,	 while	 not	 exhaustive,	 provides	 an	 overview	 of	
some	of	the	most	common	salivary	gland	diseases	in	children.	Because	many	
of	these	conditions	are	quite	rare,	it	can	be	helpful	to	consider	the	three	broad	
categories	of	congenital,	inflammatory,	and	neoplastic	lesions	when	evaluating	
salivary	gland	pathology	in	children.	Fortunately,	pediatric	salivary	gland	dis-
eases	are	generally	highly	responsive	to	current	therapy.	With	overall	mortality	
rates	low,	much	of	the	challenge	in	managing	salivary	gland	disease	involves	
mitigating	morbidity	and	determining	the	most	appropriate	plan	of	care.	Still,	
advances	in	imaging	and	therapy	modalities	continue	to	afford	greater	chance	
of	 successful	management	and	will	 continue	 to	evolve	and	shape	our	under-
standing of this area of Pediatric Otolaryngology. 
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