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Abstract

The salivary glands, responsible for the
production of saliva, have a fundamental role in
digestion and phonation, and also have defense
functions in the oral cavity. The largest glands,
the parotid glands, are the most frequently
affected. Salivary gland pathology includes
several diseases of different aetiologies,
including infectious, inflammatory, obstructive,
autoimmune, granulomatous or neoplastic.

In children, the most common disease of

the salivary glands is epidemic parotitis,

also known as mumps, followed by juvenile

REIED

Las glandulas salivales, encargadas de la produccién

de saliva, tienen un papel fundamental en la digestion
y fonacién y, ademas, tiene funciones de defensa en

la cavidad oral. Las glandulas de mayor tamafio, las
parétidas, son las mas frecuentemente afectadas.

La patologia de las glandulas salivales engloba a un
conjunto de enfermedades de etiologias diferentes, que
incluye procesos: infecciosos, inflamatorios, obstructivos,
autoinmunes, granulomatosos o neoplasicos.

En nifios, la enfermedad mas frecuente de las glandulas
salivales es la parotiditis epidémica, también conocida
como paperas, seguida por la parotiditis recurrente

recurrent parotitis.

de la infancia.
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OBJECTIVES

 To recognize the main pathologies that
affect the salivary glands.

¢ To establish the differential diagnosis in
the care of a child with parotid tumor.

* To guide the diagnostic and therapeutic
approach of recurrent parotitis.

* To be aware of the main tumors of the
salivary glands.

Introduction

types of salivary glands: major and

minor®. The major salivary glands
are constituted by: two parotid glands,
two submandibular or submaxillary
glands, and two sublingual glands. The
minor salivary glands are distributed
throughout the mouth, pharynx, and
paranasal sinuses. The main function
of the salivary glands is the produc-
tion of saliva. Saliva is of paramount
importance for all the functions for

]: n the human species there are two

which the oral cavity is responsible.
It contains enzymes like amylase and
lipase, which help in the digestion of
food. In addition, they help in the sense
of taste and in the lubrication of the oral
cavity, as well as in the correct articula-
tion and modulation of speech. It also
has antimicrobial properties, as it con-
tains secretory IgA immunoglobulins,
mucins, and lactoferrin.

The largest salivary gland is the
parotid gland, which produces a serous
secretion that drains into the oral cavity
through Stenon’s duct, at the level of
the upper second molar. The subman-
dibular gland produces a seromucous
secretion that exits through Wharton’s
duct into the floor of the mouth, while
the sublingual gland produces a seromu-
cous secretion that reaches the anterior
region of the floor of the mouth.

Salivary gland pathology encom-
passes a set of diseases of different
etiologies, including processes of:

Pediatr Integral 2022; XXVI (7): 423-433

inflammatory, infectious, obstructive,
autoimmune, granulomatous or neo-
plastic nature@. In children, the most
common disease of the salivary glands
is epidemic parotitis, followed by recu-
rrent parotitis of childhood.

Infectious sialadenitis

Sialadenitis is the name given to the
inflammation of the salivary glands,
with inflammation of the parotid gland
(parotitis) being the most frequent pre-
sentation.

Epidemic parotitis (mumps)

Acute infection that typically produces
inflammation of the parotid glands, pre-
dominantly bilateral, caused by the mumps
virus. Other organs, such as: testicles, pan-
creas, ovaries and central nervous system,
may also be affected simultaneously or in
isolation.
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The mumps virus is a member of the
Paramyxoviridae family. It is a single-
stranded RNA virus, for which humans
are the only known natural host. Of its
structural proteins, F and HN proteins
are the main determinants of immunity.
Although only one serotype of mumps
virus is known, 13 genotypes have been
determined®.

Epidemiology

Transmission of the virus occurs
by droplet spread from the respira-
tory tract and by direct contact with
the saliva of an infected person. The
distribution is universal, with a higher
incidence in winter and spring. Since
the introduction of the vaccine in Spain
in 1981, its incidence has drastically
fallen. However, epidemic waves have
persisted every 3 to 5 years, mainly in
people not immunized by the vaccine
and, occasionally, also among immuni-
zed people, probably related to a loss of
vaccine immunity over time. Currently,
in Europe, G1 is the predominant cir-
culating genotype®).

Traditionally, the infection mainly
took place between the ages of 5 and
14. In recent decades, due to systema-
tic vaccination, it has shifted towards
adolescents and young adults. Most of
the reported cases of mumps in Spain
correspond to individuals over 15 years
of age, unvaccinated or vaccinated bet-
ween 1993 and 1999 with a triple viral
vaccine, whose anti-mumps component,
the Rubini strain, was poorly immuno-
genic. Children under one year of age
rarely acquire the infection, since they

are protected by transplacental maternal
antibodies.

The period of maximum contagion
occurs from 2 days before to 5 days
after the appearance of the parotid
swelling, although the mumps virus
has been isolated in saliva up to 9 days
after the appearance of the parotiditis.
Viral replication in the nasopharyngeal
mucosa and regional lymph nodes is
followed by a viremic phase, which cau-
ses spread of the infection to multiple
organs, including the central nervous
system and glandular epithelium.

It is a notifiable disease. The Epi-
demiological Surveillance Network
classifies cases of mumps into:

* Suspected case: person who meets
the clinical criteria (Table I).

¢ Probable case: person who meets the
clinical criteria and the epidemiolo-
gical criteria (Table I).

* Confirmed case: recently unvaccina-
ted person (within six weeks prior to
onset of symptoms) who meets clini-
cal and laboratory criteria (Table I).
A recently vaccinated person in
whom the wild-type genotype of
the virus is detected.

In addition, an outbreak is defined
as: the appearance of two or more rela-
ted cases.

Manifestations

The incubation period is on ave-
rage 16-18 days, with an interval of
2-4 weeks. One-third of patients with
mumps have subclinical disease or

Table I. Criteria used in the definition of viral mumps cases by the National

Epidemiological Surveillance Network

Clinical criteria: person with fever and at least one of the following two

manifestations:

— Sudden onset of swelling, painful to the touch, of the parotid or other salivary

glands
— Orchitis

Laboratory criteria: at least one of the following:

— Mumps virus-specific antibody response

(IgM or IgG seroconversion) in serum or saliva

— Detection of mumps virus nucleic acid by PCR in saliva,

urine or cerebrospinal fluid

— Isolation of mumps virus from saliva, urine, or cerebrospinal fluid

Epidemiological criteria: contact with a laboratory-confirmed case of mumps
between 14-25 days before the onset of symptoms
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Figure 1. 10-year-old boy with epidemic
parotitis.

mild respiratory symptoms. Cases of
“breakthrough” mumps in vaccinated
individuals seem to have a more latent
clinical course. As in other infections,
its presentation in adults is usually asso-
ciated with greater severity.

The most common manifestation is
painful swelling of the parotid gland
(present in around 95% of symptomatic
patients), which is usually unilateral at
the onset of the disease, and affects both
parotid glands in the following days in
70-80% of cases (Fig. 1)®. Prodromal
symptoms, including fever, malaise,
headache, and anorexia, usually precede
mumps within the first few hours or
days. At that time, ear pain ipsilateral
to the swollen parotid gland and dis-
comfort when eating or drinking acidic
foods are common.

The swelling reaches its maximum
size in about 3 days, stays that way for
1-2 days, and then slowly subsides. The
orifice of Stenon’s duct usually appears
edematous and erythematous. Occa-
sionally, a morbilliform rash appears.
Involvement of the other salivary glands
may be seen in up to 10% of cases.
Trismus may occur from mumps, and
the patient may have difficulty spea-
king and chewing. The intake of citrus
fruits or juices usually worsens the pain,
which is very characteristic. As it obs-
cures the mandibular angle, causing in
some cases, elevation of the earlobe,
allows to differentiate it from other
cervical tumors, such as adenitis®.

Complications

Central nervous system involvement
is the most common extrasalivary mani-
festation. There is pleocytosis, with
lymphocyte predominance in 50% of
cases, without associating other data of
meningitis. Clinical meningitis occurs,



more frequently in males, in 1-10% of
cases, generally several days after paro-
tid swelling, but can occur a few days
before or up to two weeks later, and may
even not be associated with parotitis.
The virus can be isolated in culture or
detected by other microbiological tech-
niques in cerebrospinal fluid (CSF). The
presentation includes typical signs and
symptoms of viral meningitis (heada-
che, vomiting, fever and stiff neck). The
CSF has 10 to 2,000 leukocytes/mm3,
predominantly lymphocytes, although
up to 25% may have a predominance of
polymorphonuclear cells, mainly at the
beginning. Proteinorrhachia is normal
or slightly elevated. Hypoglycorrha-
chia has been described in up to 30%
of patients. Meningitis is benign, with
complete recovery and no sequelae.

Encephalitis has been described in 1
in 6,000 cases of mumps. It can appear
both at the beginning of the disease
(associated with direct damage due to
invasion of the brain parenchyma by
the virus), or late, 7-10 days after the
onset of mumps (associated with a post-
infectious demyelinating process produ-
ced by an autoimmune response). The
cytochemical characteristics of the cere-
brospinal fluid are similar to the menin-
gitis described above. Patients usually
present marked changes in the level of
consciousness, associated with seizures,
paresis, aphasia, and involuntary move-
ments. Sequelae have been described,
such as psychomotor retardation and
seizure disorders, with a mortality of
around 1%.

Other neurological complications
that have been described are: Guillain-
Barré syndrome, cerebellar ataxia,
transverse myelitis and facial paralysis.
The auditory nerve can also be affected,
causing hearing loss.

Orchiepididymitis is the most fre-
quent extrasalival manifestation in
adults, present in 20-30% of postpuber-
tal adolescent males with mumps. It is
very rare before puberty. It is bilateral
in one out of six patients and generally
occurs during the first week of mumps.
Some degree of atrophy has been des-
cribed in half of the cases, but sterility
is very rare. Oophoritis occurs in 5% of
postpubertal women with mumps.

Around 3% of patients may pre-
sent signs suggestive of pancreatitis,
especially in older children and young

adults; usually in the form of a mild
and self-limited illness. In mumps virus
infections, it is common to observe an
increase in serum amylase of salivary
origin, so serum lipase will be useful to
differentiate this complication.

Other less frequent complications
may appear, such as: diabetes mellitus;
myocarditis, which is also usually mild
and transient, but which, in rare cases,
can be fatal; presternal edema due to
obstruction of the lymphatic drainage
of the neck; sialectasis with sialadenitis;
arthritis; thyroiditis; nephritis; hepati-
tis; mastitis; prostatitis; optic neuritis;
hemolytic anemia; or thrombocytope-
nia.

Infection during pregnancy poses a
risk of miscarriage in the first trimester,
although maternal-fetal transmission
has not been described nor is there a
clear risk of congenital malformations.

Differential diagnosis

It will be necessary to carry out the
differential diagnosis with acute mumps
caused by other viruses, which present
manifestations that can be superimpo-
sed on epidemic mumps. Suppurative
parotitis, of bacterial etiology, produces
a unilateral parotid swelling, associating
a hot, erythematous and very painful
swelling, together with high fever.
Furthermore, in these cases, massage
of the parotid gland makes it possible to
extract purulent fluid through Stenon’s
duct. Acute laterocervical adenitis can
mimic mumps, which can be differen-
tiated clinically by the location and
absence of obliteration of the mandi-
bular angle. Parotid gland enlargement,
caused by drugs or metabolic disorders,
is usually bilateral and asymptomatic.
Other causes to consider in the differen-
tial diagnosis such as: tumors, cysts and
obstruction caused by stones or stenosis,
are usually unilateral.

Diagnosis

The characteristics described allow
the diagnosis of suspected mumps to
be established. In patients with typical
symptoms, microbiological confirma-
tion is not essential, but determination
of the viral etiology helps define the
current epidemiology of the infection.
The confirmation of all sporadic cases
is recommended. In outbreak situations,
it is important to confirm most primary
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cases, unrelated to other cases, but it

is not essential to confirm secondary

cases.
Microbiological diagnostic tests are:

* Isolation of the virus in culture or
amplification of nucleic acids, by
reverse transcriptase polymerase
chain reaction (RT-PCR, more sen-
sitive than viral cultures) in: saliva
samples, buccal mucosa (exudate
from Stenon’s duct), CSF and urine,
preferably in the first 3 days of the
disease (since it loses a lot of sensiti-
vity later).

* Serological study: determination of
specific antibodies in the serum. The
recommended sample for isolation
and detection of mumps virus RNA
is saliva.

The saliva sample should be taken
by massaging both cheeks, at the level
of the parotid glands, for thirty seconds
(Fig. 2A). Subsequently, rub the space
of the oral mucosa between the cheek
and the teeth, around Stenon’s duct, on
both sides of the oral cavity with a swab
(Fig. 2B). The swab will be immersed
in virus transport medium and sent to
the laboratory within 48 hours. In this
video (https://youtu.be/Thvo] BjsUvQ)
the sample extraction technique can be
seen. If the initial IgM result is nega-
tive, a second sample obtained after 2-3
weeks should be tested, as some people,
especially those who have been vacci-
nated, have none or late IgM response.

Other complementary tests can help
guide the diagnosis. Ultrasound is a
simple and affordable test that can con-
firm the presence of mumps in doubtful
cases, as well as rule out other causes
of parotid inflammation, such as sia-
lolithiasis. Blood tests can also provide
information. The white blood cell count
and formula are usually normal, or there
may be a mild leukopenia with relative
lymphocytosis. Serum amylase levels are
usually elevated for 2-3 weeks.

Treatment

Treatment of mumps is symptoma-
tic and supportive. There is no specific
treatment available for mumps virus
infection. Analgesics relieve pain cau-
sed by inflammation of the salivary
gland. Topical application of hot or
cold compresses to the parotid gland can
also relieve discomfort. It is advisable
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Figure 2. Oral exudate of saliva collection technique in the study of mumps.

to avoid citrus foods. The treatment
of orchitis is purely symptomatic, by
means of: bed rest, analgesics, use of
suspensory underwear for the testicles
and the local application of cold com-
presses.

Cases with neurological symptoms
usually require hospital admission for
additional tests and surveillance.

Prevention

The most effective preventive mea-
sure is systematic vaccination®). Vacci-
nes against mumps are made up of an
attenuated strain of this virus, combi-
ned with other components in the form
of triple viral (measles, rubella and
mumps) or tetraviral (also associated
with varicella).

All mumps vaccines, with the excep-
tion of the one made with the Rubini
strain, show a seroconversion rate of
around 95% at 12 months after one
dose. However, because some studies
have shown lower efficacy, around 80%
after a first dose, two-dose schedules
are currently recommended.

The triple viral vaccine is indica-
ted in all children from 12 months of
age and in adolescents and adults who
have been incorrectly vaccinated. The
AEP (Spanish Pediatrics Association)
Vaccine Advisory Committee and the
Interterritorial Council of the National
Health System recommend administe-
ring the first dose at 12 months and
the second at 3-4 years of age. As with
other live virus vaccines, triple viral and
tetraviral vaccines are contraindicated
in: pregnant women, patients under-
going immunosuppressive treatment,
advanced malignant neoplasms or pri-
mary immunodeficiencies.
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Vaccination and passive immunopro-
phylaxis after exposure have not been
shown to reduce the risk of infection
and are therefore not recommended.
In case of outbreaks, the administra-
tion of a third dose can be considered,
as recommended by the CDC (Centers
for Disease Control and Prevention) in
several recent outbreaks in university
centers. Additionally, the temporary
interruption of school attendance for all
those children at risk due to incomplete
immunization can be assessed.

Droplet isolation measures are indi-
cated, along with standard precautions,
in hospitalized patients with mumps, up
to 5 days from the onset of the parotid
mass. In the same way, school exclu-
sion is recommended during the same

period.

Other acute viral mumps

Other viruses have been implicated
as causal agents of acute parotitis with
negative results of the mumps virus tests,
such as: parainfluenza virus, Epstein-
Barr virus, influenza virus, rhinovirus or
adenovirus®. Due to systematic vaccina-
tion against mumps, these viruses have
become more relevant. These infections
present clinical characteristics similar to
epidemic mumps.

Purulent sialadenitis

Unlike acute viral sialadenitis, purulent sia-
ladenitis, caused by bacterial infections,
produces a rapidly developing inflammation
of the parotid gland, generally unilateral,
associated with significant inflammatory
signs of the skin, fever and, frequently,
purulent suppuration through Stenon’s
duct.

Also called suppurative parotitis, it
is a bacterial infection of the salivary
glands, more frequently of the parotid
gland, which occurs acutely with painful
swelling of the affected gland, associa-
ting: edema, erythema and heat in the
skin, together with fever and malaise
(Fig. 3A)™). It is most often unilateral,
but can also be bilateral.

The unilateral involvement and the
rapid and obvious progress can help
differentiate it from viral parotitis. On
physical examination, the presence
of inflammatory signs at the exit of
Stenon’s duct is common. In addition,
the outflow of purulent content through
it when massaging the parotid gland is
characteristic (Fig. 3B).

Infection can occur due to bacterial
ascent through the salivary ducts from
the oral cavity or via the hematoge-
nous route. Conditions that produce
thicker saliva or reduce saliva flow
(e.g., dehydration, obstruction of the
salivary ducts, autoimmune diseases
such as Sjogren’s syndrome, drugs that
cause xerostomia, etc.) facilitate its
development. Inadequate oral hygiene,
immunosuppression, diabetes mellitus,
hypothyroidism, renal failure and the
postoperative period have also been
associated with a higher risk of presen-
ting this disease.

The most frequently associated bac-
teria is Staphylococcus aureus, followed
by anaerobic bacteria from the oral
cavity, such as: Fusobacterium spp. and
Peptostreptococcus spp. Different spe-
cies of streptococci and gram-negative
bacilli have also been implicated less
frequently. Analytically, it generally
highlights leukocytosis with a predomi-
nance of neutrophils. Ultrasonography



allows confirmation of the diagnosis,
ruling out predisposing anatomical fac-
tors (e.g., sialolithiasis) or intraparotid
complications (e.g., parotid abscess).
Although complications are unusual,
in addition to abscess, the following
have been described: osteomyelitis,
thrombophlebitis of the jugular vein
and sepsis.

The culture of the purulent exu-
date, obtained through the Stenon
duct, allows us to guide the etiology,
although it is often difficult to dis-
cern the role of some isolates, such as
microorganisms that are usually com-
mensals of the mouth, as it is a sample
that can be contaminated during its
extraction.

Treatment is mainly medical, with
systemic antibiotic treatment, initially
intravenous, ensuring good coverage
against S. aureus (considering the pos-
sibility of methicillin-resistant S. aureus
if there are risk factors) and anaerobes,
such as amoxicillin-clavulanic acid.
Some authors propose empirical cove-
rage only against S. aureus (e.g., cloxa-
cillin or cefazolin). The usual duration
is 10-14 days. In addition, it is recom-
mended to associate sialagogues (such as
citrus juices), analgesia and, if possible,
suspend the drugs that cause xerosto-
mia. In case of parotid abscess, surgical
drainage is indicated.

A specifically defined entity,
although infrequent, is neonatal bac-
terial sialadenitis®. It shares similari-
ties in terms of etiological agents and
clinical presentation with what is des-
cribed above, but it is more frequently
associated with complications such as
sepsis. In addition to dehydration, other
risk factors have been linked, such as
prematurity or nasogastric feeding.

-

B G

Granulomatous infections
of the salivary glands

Children may infrequently be affec-
ted by granulomatous infections of the
salivary glands, such as tuberculosis, cat
scratch disease, actinomycosis, toxoplas-
mosis, or non-tuberculous mycobacte-
rial infections@. They usually have a
course: subacute or chronic, indolent,
slowly progressive and without signifi-
cant inflammatory signs of the adjacent
skin. Therefore, the differential diag-
nosis frequently includes neck tumors.
Diagnosis of these diseases generally
requires a biopsy.

Tuberculosis with extrapulmonary
involvement of the salivary glands is
very rare. It is more common in ado-
lescents and adults. Occasionally,
constitutional signs may be associa-
ted (fever, night sweats, and weight
loss). The diagnostic and therapeutic
approach is similar to pulmonary tuber-
culosis, with the particularity that the
sample with the highest diagnostic yield
will be the biopsy of the affected gland.

Sialadenitis due to non-tuberculous
mycobacteria mainly affects young
children, between 2 and 5 years of age.
The violaceous color that the adjacent
skin acquires is characteristic. Unlike
tuberculous sialadenitis, the tuber-
culin skin test and interferon gamma
release-based tests (IGRAs) are usually
negative. There are different therapeu-
tic approaches, from long-term medical
treatment with different antibiotic regi-
mens (macrolides, rifampicin, fluoro-
quinolones, ethambutol...), to complete
removal of the gland.

Actinomycosis with involvement of
the salivary glands, mainly the parotid
gland, is rare. It is associated with poor

Figure 3. Neonatal suppurative parotitis due to S. aureus. A. Increase in size and inflammatory
signs at the level of the mandibular angle. B. Purulent suppuration through Stenon’s duct.

Image courtesy of Javier Nogueira Lopez.
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dental hygiene. It produces a painless
tumor, with a subacute course, without
systemic symptoms. Frequently, it gives
rise to skin fistulas. The presence of
“sulfur granules” along with branching,
filamentous, gram-positive rods at the
periphery of the abscess pus is diagnos-
tic. Treatment consists of prolonged
antibiotic therapy with penicillin and/or
amoxicillin, which includes a 2-6 weeks
intravenous course, followed by oral
treatment for 6-12 months. In case of
poor response to antibiotic treatment,
drainage or surgical debridement is
required.

Toxoplasmosis occasionally produces
intraparotid or periparotid lymphade-
nopathy, leading to an enlarged parotid
gland. Cat scratch disease, caused by
Bartonella henselae, can also infre-

quently affect the parotid gland.

HIV mumps

Among the different complications
associated with HIV that can affect the
salivary glands (e.g. Kaposi’s sarcoma,
mycobacterial infections...), there is
HIV-associated salivary gland disease,
which consists of an increase in the size
of these glands that can appear in the
different phases of the infection, being,
sometimes, the first presentation of the
same. The most affected gland is the
parotid gland, and the affectation is
generally bilateral. It occurs due to the
development of benign lymphoepithe-
lial cysts within the gland.

Juvenile recurrent parotitis

Benign pathology in which recurrent epi-
sodes of mumps, of unknown cause, take
place, generally improving with symptoma-
tic treatment and tend to resolve sponta-
neously in adolescence.

It is the second most common
disease of the salivary glands. It is
characterized by recurrent episodes
of parotid inflammation, sometimes
accompanied by fever, generally not
high, and malaise®. It is usually unila-
teral, presenting a more affected parotid
gland when it is bilateral. It has a pre-
dominance in males. The age of onset
shows a biphasic distribution, with an
initial predominance between 2 and
6 years and, later, at puberty. Episodes
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generally last 4-7 days, with episodes
typically occurring every 3-4 months.
It frequently resolves in adolescence,
although in some cases it extends into
adulthood, with progressive deteriora-
tion of the glandular parenchyma. The
diagnosis is clinical, excluding other
possible causes: immunodeficiencies
(mainly IgA deficiency, although it
has also been associated with IgG3
deficiency), autoimmune diseases
(Sjogren’s syndrome and sarcoidosis),
infections (HIV) or obstructive alte-
rations of the salivary ducts. Recently,
some diagnostic criteria have been
proposed (Table II). The exact cause
of this disease is unknown. Genetic
factors have been formulated, as fami-
lial cases have been observed suggesting
autosomal dominant inheritance with
incomplete penetrance. In some cases,
it has been related to anatomical fac-
tors, such as congenital anomalies of
the salivary ducts. Also, a decrease in
salivary flow that favors ductal dilation
has been shown.

The role of bacteria is unclear. One
study showed a high prevalence of bac-
terial isolates in oral samples in chil-
dren with recurrent juvenile parotitis,
but also in the control group of healthy
children, which could correspond to
normal colonization of the oral cavity.

Histologically, structural changes
occur in the gland in the form of intra-
ductal cystic dilatations with periductal
lymphocytic infiltration, forming the
so-called sialectasias. Whether they are
primary or a consequence of repeated
episodes is unknown.

Table Il. Diagnostic criteria for
recurrent childhood parotitis

proposed by Garavello et al.,
201810

Inclusion criteria:
— Age below 16 years

— Unilateral or bilateral recurrent
parotid swelling

— At least 2 episodes in the last
6 months

Exclusion criteria:

— Sjogren syndrome

— IgA deficiency

— Obstructive alterations of the
salivary ducts

— Teeth malocclusion
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Ultrasound (Fig. 4) is a simple test
that can identify sialectasias and rule
out other causes, such as obstructive
disorders (e.g., sialolithiasis), tumor
lesions, or vascular malformations.
Other imaging tests, such as CT,
nuclear magnetic resonance or sialo-
graphy, can be assessed in certain cases
(suspicion of complications, definition
of lesions observed on ultrasound or as
an additional therapeutic approach in
the case of sialography).

The anamnesis must include: the
history of recurrent infections and/or
atypical course, which could lead to a
primary immunodeficiency; risk fac-
tors for HIV infection, both postna-
tal acquisition (risky sexual practices,
transfusions of blood products without
health control) and vertical acquisition
(maternal HIV infection, pregnancy
follow-up); and the presence of a family
history of autoimmune diseases and
other systemic symptoms, which could
point to an autoimmune disease.

The initial evaluation should include:
autoantibody study: antinuclear (ANA),
anti-Ro (SS-A), anti-La (SS-B) and
rheumatoid factor; and a study of
immunodeficiencies (quantification of
serum immunoglobulins, including IgG
subclasses and lymphocyte subpopula-
tions).

During episodes, analgesics and anti-
inflammatory drugs are used to alleviate
symptoms(10). Massage and local heat
on the parotid gland can relieve dis-
comfort. The use of sialogogues, such
as citrus juices, is proposed to increase
the flow of saliva, but can sometimes
exacerbate the pain. Some authors have
proposed the use of short regimens of
systemic corticosteroids in the acute
phase, after having previously ruled

Figure 4.
Multiple
hypoechoic
images
corresponding

to sialectasias

in a child with
recurrent juvenile
parotitis.

out other diagnoses (e.g., lymphoma).
The role of antibiotics is controversial.
However, in case of suspected bacte-
rial superinfection (purulent suppura-
tion through Stenon’s duct, persistent
high fever, significant elevation of acute
phase analytical reactants, parotid abs-
cess formation, clinical deterioration),
its use is recommended, following the
same indications as in acute purulent
sialoadenitis.

To try to avoid new episodes, main-
taining a good oral hygiene and ade-
quate hydration is recommended. In
some cases of very frequent episodes
that seriously affect the patient, sia-
lendoscopy with probing, lavage and
dilation of the duct may be indicated.
In patients with persistent symptoms
or if episodes continue into adulthood,
the following may be considered: ductal
ligation, tympanic neurectomy, or even
total parotidectomy, although potential
risks, such as facial nerve involvement,
should be taken into account.

Non-infectious inflammatory
diseases of the salivary glands

Although rare in children, several diseases,
such as Sjogren’s syndrome or sarcoidosis,
can affect the salivary glands. They must
be taken into account in the differential
diagnosis of chronic or recurrent sialade-
nitis.

Sjogren’s syndrome

Chronic autoimmune disorder of
the exocrine glands that can present
systemically, with involvement of mul-
tiple glands, or locally, with exclusive
involvement of the salivary and lacrimal



glands. It usually presents in adulthood,
but occasionally symptoms begin
around 10 years of age. The disease is
characterized by lymphoplasmacytic
infiltration with resulting glandular
hypofunction, leading to dry mouth
and eyes. Its etiology is multifactorial
and involves an interaction between
genetics, the immune system, and the
patient’s environmental exposures.

The predominant clinical presen-
tation is dryness of the mouth and
eyes. Xerostomia results in: difficulty
chewing and swallowing food, diffi-
culty with phonation, dental caries and
adherence of food to the oral mucosa.
Chronic irritation and destruction of
the corneal and conjunctival epithelium
cause keratoconjunctivitis sicca. Enlar-
gement of the salivary glands, most
commonly the parotid glands, occurs
in 25-66% of patients. This may start
unilaterally, but most patients eventua-
Ily develop bilateral enlargement, which
may be recurrent or chronic.

Systemic manifestations include:
malaise, fever, myalgias and arthral-
gias. Some organs affected in systemic
forms are: kidneys (tubular acidosis),
skin (Raynaud’s phenomenon due to
vasculitis) and central nervous system
(peripheral sensory and motor polyneu-
ropathies). Sjogren’s syndrome also pre-
disposes to the development of malig-
nant lymphoproliferative disorders.

Diagnosis includes the following
findings: keratoconjunctivitis sicca;
decreased salivary and tear flow; cha-
racteristic histologic findings on biopsy
of the minor salivary gland; and detec-
tion of anti-Ro (SS-A) and anti-La
(SS-B) serum autoantibodies. Dry eyes
and mouth take years to appear when
they start in childhood, so diagnostic
criteria are less useful in childhood.
The treatment is both symptomatic
and preventive of irreversible damage
to the different organs, mainly the teeth
and eyes.

Sarcoidosis

Systemic disease that causes the for-
mation of granulomas in various organs,
especially in the lungs and lymphatic
organs. In 5-10% of cases, the sali-
vary glands are affected, causing their
inflammation. One particular presen-
tation, uveoparotid fever or Heerfordt’s
syndrome, produces chronic inflam-

mation of the parotid glands along with
uveitis and facial nerve paralysis.

Other inflammatory diseases

Although more infrequent, other
diseases such as granulomatosis with
polyangiitis, Rosai-Dorfman disease
and Kimura disease can affect the sali-
vary glands, leading to their inflam-
mation and enlargement.

Obstructive pathology of the
salivary glands

Ranulas and mucoceles are a consequence
of the obstruction of the submandibular/
sublingual glands and the minor glands,
respectively, and are typical of children,
unlike lithiasis, which are very infrequent.
Sialendoscopy allows the diagnosis and
treatment of various glandular pathologies.

Cystic pathology: ranulas and
mucoceles

Ranulas (Fig. 5) are pseudocysts due
to mucous or salivary retention, secon-
dary to alterations of the excretory ducts
(post-traumatic or obstructive) in the
sublingual or submaxillary glands(b.
In children, the most common are
simple ranulas restricted to the floor
of the mouth. Those that extend to
the cervical/parapharyngeal spaces are
rare at this age. The highest incidence
occurs in the first and second decades
of life. Clinically, ranulas manifest
as: inflammation of the gland whilst
chewing or in situations of stimulation
of saliva production(!2). They can cause
induration of the floor of the mouth and
the appearance of cysts with mucous/
salivary content of greater or lesser size.

..

Figure 5. Sublingual ranula in an 11-year-
old girl. Image courtesy of Alicia Martinez
Sebastian.
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When the obstruction affects a
minor salivary gland, they are called
mucoceles, and the cause is the same.
Mucoceles appear as cystic lesions in
any location of the oral cavity, although
they are also common on the lips.

The treatment of ranulas can range
from puncture and aspiration, marsu-
pialization and infiltration of sclerosing
substances, to excision of the complete
sublingual gland3). Mucoceles are
usually monitored and, depending on
the clinical picture, the entire gland can
be drained or resected.

Glands with cervical extension
are more complicated to manage and
require imaging tests (CT or MRI) to
make a differential diagnosis with other
cystic lesions, such as lymphatic mal-
formations. The age of presentation, as
well as the course of the disease, will
guide us on the diagnosis. Rapidly evol-
ving lesions tend to be of infectious/
inflammatory origin. Regarding age,
tumors in children under one year of
age tend to have a vascular origin, while
in older children they are usually solid
tumors.

Sialolithiasis

It is very rare in children, less than
3% of all cases are in pediatric patients.
It is much more common in submandi-
bular glands than in parotid glands(4).
It must be suspected in the event of
recurrent episodes of unilateral glan-
dular inflammation (therefore a diffe-
rential diagnosis with recurrent parotitis
must be performed).

Occasionally, the stone can be seen
at the outlet of Wharton’s duct, in the
floor of the mouth, but if it is more
distal, imaging tests are necessary.
The classic treatment has been marsu-
pialization of the ducts to extract the
stones and even complete excision of
the glands.

In recent years, sialoendoscopy has
been developed as a diagnostic and the-
rapeutic technique for salivary gland
pathology, with a progressive increase
in its use in children®5). It consists of
the dilation of the papillae with specific
dilators and the subsequent introduction
and use of an endoscope designed for
this purpose, to explore the subman-
dibular and parotid glands, accessing
through the Wharton and Stenon
ducts, respectively, allowing naviga-
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tion through the branches of the ducts
(diagnostic application) and carry out
treatments such as: application of intra-
ductal medication (corticosteroids and/
or antibiotics), washing, dilation of ste-
nosis and removal of stones. It is a safe
technique that is almost always perfor-
med under general anesthesia and with
good results and few complications.
The most frequent indication for sia-
lendoscopy is recurrent juvenile paroti-
tis, followed by lithiasis and, much less
frequently, by cases of stenosis.

Tumor pathology

Benign tumors

Parotid hemangioma is the most frequent
glandular tumor in Pediatrics. With regard
to solid tumors, the most frequent is the
pleomorphic adenoma, a benign tumor, but
with a tendency to recur and malignant
potential.

They arise mainly in the parotid,
followed by those that affect the sub-
mandibular glands, minor and sublin-
gual glands(16). The most frequent type
of solid tumor is the pleomorphic ade-
noma and, globally, the hemangioma is
the most frequent of all parotid tumors

in childhood.

Epithelial tumors: pleomorphic
adenoma

It is the most frequent tumor of the
salivary glands. It is benign, but has a
series of characteristics that condition
its management:

* Recurrence tendency.

* Possible involvement of the facial
nerve in its treatment.

* Malignancy potential

Depending on its anatomical origin,
its form of presentation will change. In
the parotid or submandibular gland,
they will present as: single lesions, with
progressive growth, of firm consistency,
but mobile and of variable size accor-
ding to progress. When they originate
in a smaller gland, they are usually sma-
ller in size, hard and sticky in consis-
tency. They are painless and do not tend
to have skin inflammation.

Contrast-enhanced MRI is the ima-
ging technique of choice. Characteris-
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tically, it has a hypointense peripheral
ring that helps in its diagnosis, although
it is not always present. Ultrasound
has more limited utility, although it is
more accessible and easier to perform
without sedation in younger children. It
is common to perform ultrasound first
and then MRI to obtain more precise
information, in necessary cases. Histo-
logical diagnosis by fine-needle aspira-
tion (FNA) helps in decision-making.

The treatment of choice is surgery
with wide resection margins. Despite
being a benign tumor, the potential
for malignancy and the possibility of
recurrence require an excision with
safety margins, this being the minimum
acceptable surgery. The problem with
pleomorphic adenoma surgery is given
by the possible sequelae of treatment
despite being a benign tumor, such
as neurovascular lesions or aesthetic
defects.

Benign mesenchymal tumors

Parotid hemangioma is the most
common tumor of the parotid gland
in childhood. They account for 90% of
salivary tumors in children under one
year of age and are usually associated
with other hemangiomas in the head
and neck.

They are soft, non-compressible
lesions that generate changes in the
overlying skin, so that it acquires a
purplish-blue hue. The consistency can
be variable; in some areas it can be softer
and in others harder if there are fibrosis
phenomena.

The size varies from one patient to
another, but it has the potential to grow
and cause aesthetic and/or functional
involvement depending on the affected
structures, although it does not usually
cause facial paralysis.

The first diagnostic technique that
is usually used is ultrasound, which
shows hypoechoic lesions with respect
to healthy glandular tissue, but the most
useful study is MRI, which will provide
alot of information regarding extension,
location, etc.

Management will depend on the
size and progress; since, in general, they
tend to regress, so in small lesions and/
or without growth, a wait-and-see atti-
tude can be maintained, while in large
tumors, with rapid growth or that pro-
duce symptoms, the treatment of choice

is propranolol, with which a response
has been shown in almost 90% of chil-
dren in the first 5 weeks of treatment.
Surgery is reserved for cases in which
medical treatment fails.

Lymphatic malformations may ori-
ginate primarily in the glands (parti-
cularly parotid) or be affected by large
lesions originating in other locations.
They can give rise to important aesthe-
tic and/or functional alterations depen-
ding on their extension. Treatment is
usually through sclerotherapy and/or
surgery depending on the location and
extension. They can give rise to phe-
nomena of inflammation with rapid
increases in size.

Malignant tumors

They are exceptional in Pediatrics and
tend to preferentially affect the parotid
gland. In addition, the probability that a
parotid mass is malignant is higher than in
adults. The prognosis depends on histology.
Treatment is surgical and radio-chemothe-
rapy protocols are not well established due
to the rarity of this pathology.

Generalities
The characteristics of these tumors
are different in children and adults:

* In children, the percentage of malig-
nant lesions over the total number of
salivary gland tumors is higher than
in adults (a tumor is more likely to
be malignant than in adults).

* Inchildren, malignant tumors affect
the parotid more than the subman-

dibular gland.

* Mesenchymal tumors are more com-
mon than in adults (lesions of vascu-
lar origin are the most frequent).

* In children, well-differentiated
tumors (better prognosis) are more
common than in adults.

Regarding histology, the most fre-
quent malignant solid tumors are:
mucoepidermoid carcinomas (40-92%
of carcinomas), followed by acinar cell
carcinomas, adenocarcinoma and ade-
noid cystic carcinoma. In the minor and
sublingual glands, benign tumors are
more frequent than malignant ones,
among which mucoepidermoid carci-
noma is also the most frequent(”).



The presence of distant metastases
at diagnosis is rare, and cervical lymph
node extension is infrequent. The deve-
lopment of these neoplasms has been
related to infection by the Epstein-Barr
virus and previous treatments with
radiotherapy and/or chemotherapy,
although the vast majority of cases are
of unknown origin.

Clinical presentation

They are single masses of slow and
progressive growth, generally painless
and without inflammatory signs(18).
The presence of pain is characteristic
of adenoid cystic carcinoma. Clinical
presentation with facial paralysis or the
presence of cervical lymphadenopathy
is very infrequent. In the case of minor
salivary glands, they appear more fre-
quently in the oral cavity or as a tumor
on the floor of the mouth in the case of
sublingual glands.

More than 90% of patients are over
10 years of age at the time of diagno-
sis, with no clear gender predominance.
When they appear in children under
10 years of age, they tend to be higher-
grade tumors with a worse prognosis.

Diagnosis

The presence of a persistent, pro-
gressively growing tumor should make
us suspect a possible neoplasm9). The
imaging technique of choice is MRI
with contrast.

The initial histological diagnosis is
usually made with FNA, which will
allow differentiation between a malig-
nant tumor and other types of tumors
(abscess, lymphoma, hemangioma,
lymphatic malformation). However,
it will not be useful to distinguish
between different types of malignant
tumors (it only agrees 40% with the
definitive diagnosis of the surgical
piece).

The performance of open biopsies
of the lesions is not usually indicated,
unless the size of the lesion prevents a
complete resection and in order to pro-
pose alternative treatments to surgery.

Treatment

Surgical resection with wide marg-
ins is the therapeutic mainstay for these
tumors. The overall prognosis of these
tumors is good(20),

Role of the Primary Care
pediatrician

Most of the children with acute
involvement of the salivary glands,
treated in Primary Care, correspond to
cases of viral parotitis, in some cases
epidemic parotitis. It is a notifiable
disease, so its communication and the
correct collection of samples, usually
with the support of Public Health, can
help its epidemiological surveillance.
In addition, preventive measures are
essential to avoid the transmission of
this infection.

Juvenile recurrent parotitis is a
disease that, despite its benignity, pro-
duces significant anguish in the family
and the patient. For this reason, it is
essential to know how to explain its
characteristics and carry out a correct
follow-up.

On the other hand, in the differen-
tial diagnosis of these pathologies, we
must not forget other diseases, such as
Sjogren’s syndrome or tumor diseases
that affect the salivary glands, which
will require their referral for evaluation
by a specialist.
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Clinical case

A 7-year-old male, with no relevant personal history, correctly vaccinated, attends the Primary Care consultation due to
a bilateral painful tumor in the mandibular angle of 24 h of evolution, associated with low-grade fever and rhinorrhea. On
examination, he presents a tumor at the level of both parotid glands and erythematous edema at the level of the orifice of
Stenon’s duct, without suppuration through it, and with a few inflammatory signs in the adjacent skin. There is no epidemic

environment.
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Diagnostic and therapeutic algorithm for parotid gland inflammation in Pediatrics

Inflammation of the parotid gland

First episode ¢

Acute inflammation Inflamacién subaguda/crénica

Viral Suppurative ¢
Sialadenitis sialadenitis HIV Granu|0mat0us Othel' causes
Infection infections (tumors...)

Compatible data: Compatible data:

- Bilateral (may be unilateral - One-sided —[ Tuberculosis J
initially) - Inflammatory signs of the skin

- Scarce inflammatory signs - Purulent suppuration in
of the skin Stenon’s duct

- No purulent suppuration - Absence of epidemic _< Non-tuberculous ‘
in Stenon’s duct environment mycobacteria

- Epidemic environment Correctly vaccinated
- Absence of vaccination (but
possibility of other viruses) ¢

¢ - Bacterial culture of purulent
exudate from Stenon’s duct
Microbiological study of mumps . o —[ Toxoplasmosis J
virus: - Ultrasound if complications
- PCR in saliva are suspected or for
_ PCR in urine confirmation
- Serology (IgM and 1gG) —{ Cat.—scratch ‘
¢ disease

¢ Symptomatic treatment +

[ Symptomatic treatment } antibiotic (e.g., amoxicillin-

clavulanate)

Recurring episodes o

Y

- Blood analysis: full blood count, ESR and biochemistry (transaminases, creatinine, amylase, ions, LDH, CRP)
- Autoantibodies (ANA, anti-Ro, anti-La and rheumatoid factor)

- Serum immunoglobins (IgA, IgM and IgG and IgG subclasses) and lymphocyte subpopulations

- Serology: HIV, mumps (IgM and IgG), Epstein-Barr virus

- Parotid ultrasound

- Other tests according to previous results: CT, MRI, sialography and sialendoscopy

Y Y

[ Juvenile recurrent parotitis J ——[ Other causes }

/
[ Diagnostic criteria in table Il } [ SJEgEs elkeae

: —[ Sarcoidosis

- Symptomatic treatment of —[ HIV infection
episodes

- Preventive measures —[ Primary immunodeficiencies }

—‘ Sialolithiasis
—[ Malformations
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Salivary gland pathology

25. Which of the following statements
is CORRECT regarding purulent

sialadenitis?

a.

The most frequently implicated
microorganism is Staphylococcus
aureus.

Unlike epidemic parotitis, it
generally affects both parotid
glands, bilaterally.

Surgical approach is indicated in
all cases.

Its presentation in the neonatal
age is usually mild.

Due to its importance, the
empirical treatment has to cover
Pseudomonas aeruginosa.

26. Which of the following is NOT a
diagnostic criterion for recurrent
juvenile parotitis?

a.

At least 2 episodes of mumps in
the last 6 months.

Sialolithiasis on ultrasound of
the parotid gland.

Exclusion of Sjégren syndrome.
Exclusion of IgA deficiency.

e. Onset prior to the age of

16 years.

27. Inan infant with a months-old pro-
gressively growing parotid mass,

select the CORRECT answer:

a.

It is most likely a malignant neo-
plasm.
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It is most likely a pleomorphic
adenoma.

It is most likely a hemangioma.

. It is most likely of infectious

origin.
The first test to perform is a
FNA.

28. Which of the following is the CO-
RRECT answer about parotid ma-

lignancies?

a. The prognosis depends in part
on the histological lineage.

b. They are less frequent in sub-
mandibular glands and minor
salivary glands.

c. Surgery is the basis of therapeu-
tic management.

d. All of the above are correct.

e. They are all wrong.

29. Which of the following statements
regarding sialendoscopy in Pedia-

trics is FALSE:

a. It is a safe technique that is
increasingly being used.

b. It is performed under local
anesthesia in most cases.

c. Itiseffective in the management
of recurrent parotitis.

d. Allows the extraction of lithia-

sis, as well as the application of
intraglandular medication.

It is technically less complex for
parotid pathology.

Clinical case:

30. Whatis your SUSPECTED diag-

nosis?

a.

b
c
d
e

Purulent parotitis.

. Epidemic parotitis.

. Juvenile recurrent parotitis.

. Sjogren Syndrome.

. Mumps due to non-tuberculous

mycobacteria.

31. Which of the following comple-
mentary tests would you NOT

perform?

a. Saliva sample for PCR of para-
myxoviruses.

b. Urine for PCR of paramyxovi-
ruses.

c. Serology (IgM and IgG) of
paramyxoviruses.

d. Quantiferon” (IGRA).

e. Full blood count.

32. What MEASURES would you es-
tablish?

a.

Declare the case to the health
authorities.

Indicate school exclusion up to 5
days from the onset of the paro-
tid tumor.

Nonsteroidal anti-inflammatory
drugs.

Sialogogues (e.g., citrus juices).

e. All of the above.
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