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Abstract

Objective. Juvenile recurrent parotitis (JRP) is a rare disease
that may adversely affect normal development and quality of
life. The objective of this study was to report on the demo-
graphics, characteristics, and treatment outcomes of JRP
and to offer evidence-based management recommendations.

Study Design. Retrospective review.

Setting. A single tertiary care pediatric teaching hospital.

Methods. Medical records, imaging studies, and laboratory
findings over a 10-year period were retrospectively collected
and reviewed, resulting in 41 patients with JRP between the
ages of 8 months and 16 years.

Results. Black males aged 2 to 8 years were most commonly
affected by JRP. Overall, 18 (44%) patients received �3 anti-
biotics, and 17 (42%) underwent sialendoscopy for treat-
ment. Over 75% of patients had no JRP recurrences after 3
sialendoscopies. The most common imaging approach was
computed tomography (42%), and the most frequent labora-
tory results were elevated amylase (83%) and C-reactive
protein (82%). Atopy (61%) and excess weight (42%) were
routinely associated with JRP, especially in severe cases.

Conclusion. JRP workup and treatment plans should begin with
the least burdening modalities, including over-the-counter
analgesics, minimal laboratory studies in the acute phase, and
ultrasonography over computed tomography. Clindamycin is
an effective initial antibiotic of choice, and severe recurrences
may be controlled with sialendoscopy. Optimizing the health
of patients with JRP includes managing comorbidities, espe-
cially of atopic and overweight origins, which are associated
with more severe cases.
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J
uvenile recurrent parotitis (JRP) is an inflammatory con-

dition of unknown etiology characterized by recurrent

episodes of unilateral, or less commonly bilateral, parotid

swelling.1 Since no specific etiology has been widely estab-

lished, JRP is often a diagnosis of exclusion, based on the clini-

cal history and physical examination, complemented with

imaging and laboratory studies. JRP typically begins in children

aged 3 to 6 years, affects males more often than females, and is

reported to spontaneously resolve around puberty.2 Therefore,

treatment of the condition is primarily focused on symptomatic

relief and prevention of recurrent episodes in an effort to pre-

serve long-term salivary gland functions. As universal vaccina-

tion progresses, JRP may become the leading cause of salivary

disease in children, overtaking mumps infection.2

While nonfatal, JRP has potential to be a major disruptor

of normal childhood development with adverse impact on

quality of life. There is a scarcity of information on optimal

prevention and management strategies for JRP. Additionally,

little is understood regarding the correlation between JRP and

concurrent comorbidities, limiting the development of impact-

ful treatment algorithms. In this study, we aim to examine the

demographic, medical, and surgical characteristics of JRP to

offer evidence-based recommendations to safely and effec-

tively control JRP symptoms, decrease health care expenditure,

and reduce unwarranted treatment morbidity.

Methods
Study Population

A retrospective review of pediatric patients from a single ter-

tiary care center was conducted. All patients\18 years of age
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at LeBonheur Children’s Hospital, Memphis, Tennessee,

diagnosed with sialoadenitis between January 1, 2011, and

December 31, 2020, were eligible for inclusion in this study.

Patients were excluded if any of the following applied: only 1

event of parotitis; subjective reports of recurrence but no doc-

umentation in the electronic medical record; complaints

regarding the submandibular glands only; sialolithiasis;

and history of juvenile Sjögren syndrome, lymphoma, or

human immunodeficiency virus and/or mumps infection.

Institutional Review Board approval was obtained for this

study from the University of Tennessee Health Science

Center (18-05816-XP).

Data Collection and Analysis

Charts of pediatric patients with repeated sialoadenitis were

reviewed for demographics, imaging and laboratory studies,

concurrent disease states, and treatment methods and out-

comes. Demographics include sex, race, and age (during

every JRP episode). Concurrent disease states were categor-

ized as follows: atopy, overweight/obese, otolaryngologic,

endocrinologic, gastrointestinal, psychiatric, hematologic,

neurologic, cardiovascular, and developmental. Treatment

methods consisted of antibiotics, pain medications, and surgi-

cal interventions. Accurate diagnoses were identified via

ICD-9/10 codes (International Classification of Diseases,

Ninth Revision or Tenth Revision), such as unspecified sialoa-

denitis (527.2/K11.20), acute sialoadenitis (527.2/K11.21),

acute recurrent sialoadenitis (527.2/K11.22), sialolithiasis

(527.5/K11.5), and unspecified disease of the salivary glands

(527.9/K11.9). The ICD-9/10 codes for sialolithiasis were

included for an exhaustive chart search to capture cases of

miscoding, but patients with true sialolithiasis were elimi-

nated upon detection. Excel 2016 (Microsoft) was utilized for

data organization and representation. Chi-square contingency

tables were performed with Prism (version 8.4.3, GraphPad).

Results

Among 752 charts reviewed, 41 met the inclusion and exclu-

sion criteria for this study. The demographic information of

the patients with JRP is summarized in Table 1. Most patients

were male (54%) and Black (46%) with an age range of 241

days to 16.9 years. The highest incidence for JRP lies between

2 and 8 years of age (63%), as shown in Figure 1. Eighteen

(44%) patients received �3 antibiotics and 17 (42%) under-

went surgery. Eight (20%) patients, included in the 2 previous

groups, required both therapies to manage their salivary com-

plaints. Patients with severe JRP symptoms requiring surgery

and �3 antibiotics for treatment had the lowest age at onset

Table 1. Demographics of Patients With Juvenile Recurrent Parotitis From a Tertiary Care Teaching Hospital Over a 10-Year Period.a

Total �3 antibiotics Surgery �3 antibiotics and surgery \3 antibiotics and/or no surgery

Patients 41 (100) 18 (43.9) 17 (41.5) 8 (19.5) 14 (34.1)

Sex

Male 22 (53.7) 10 (55.6) 7 (41.2) 4 (50.0) 9 (64.3)

Female 19 (46.3) 8 (44.4) 10 (58.8) 4 (50.0) 5 (35.7)

Race

African American 19 (46.3) 9 (50.0) 5 (29.4) 2 (25.0) 7 (50.0)

White 16 (39.0) 7 (38.9) 8 (47.1) 4 (50.0) 5 (35.7)

Hispanics 5 (12.2) 1 (5.6) 3 (17.6) 1 (12.5) 2 (14.3)

Asian 1 (2.4) 1 (5.6) 1 (5.9) 1 (12.5)

Age, y

At onset 6.5 6 3.7 5.2 6 3.0 7.2 6 4.2 4.4 6 1.5 6.1 6 2.9

At first recurrence 7.9 6 4.3 7.0 6 4.5 7.9 6 4.6 5.7 6 2.2 7.8 6 3.0

Gap from onset to recurrence, y 1.5 6 1.5 1.7 6 1.8 1.2 6 1.3 1.3 6 1.4 1.4 6 1.4

Received

Steroid 7 (17.1) 4 (22.2) 5 (29.4) 3 (37.5) 1 (7.1)

Analgesics 26 (63.4) 16 (88.9) 8 (47.1) 6 (75.0) 8 (57.1)

Antibiotics 34 (82.9) 18 (100.0) 13 (76.5) 8 (100.0) 11 (78.6)

Had laboratory workup 30 (73.2) 17 (94.4) 15 (88.2) 8 (100.0) 6 (42.9)

aValues are presented as No. (%) or mean 6 SD.

Figure 1. Distribution of onset age for patients with JRP (juvenile
recurrent parotitis).
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(mean 6 SD, 4.4 6 1.5 years) and first recurrence (5.7 6 2.2

years).

Overall, 17% of patients received steroids, 63% analgesics,

and 83% antibiotics for symptomatic management. Details

regarding analgesics and antibiotics are listed in Table 2 and

Table 3, respectively. The most common analgesics taken

involved some variation of nonsteroidal anti-inflammatory

drugs (44%), with ibuprofen being the most common subtype.

Additionally, 27% of patients received some form of opioid,

of which acetaminophen-hydrocodone was the most regular

choice (5/11, 46%). All opioids were provided in the emer-

gency department or during admission in the hospital.

Females were more likely to receive pain medication. No dif-

ferences were noted in race, age, or number of JRP events.

Clindamycin (73%) was the most popular antibiotic used, fol-

lowed by amoxicillin-clavulanic acid (37%) and some form

of cephalosporin (34%). Ceftriaxone was the most frequent

cephalosporin subtype (10/14, 71.4%). Patients who received

�3 antibiotics were more likely to be\6 years old (P\ .001)

and have �3 cases of JRP (P \ .01). No significant differ-

ences were noted in race or sex.

At the initial encounter, 83% of patients with JRP pre-

sented to the emergency department. Imaging (95%) and

laboratory (73%) studies were regular components of the pre-

liminary workup, as correspondingly summarized in Table 4
and Table 5. Computed tomography (CT) alone (42%) was

the most common imaging approach, while the most frequent

laboratory findings were elevated amylase (83%) and C-reac-

tive protein (82%). Sialendoscopy was employed for control-

ling severe JRP symptoms, with a success rate of 77% after

3 repeats (ie, no further episodes of parotitis). For patients

who received sialendoscopy, 3 had CT scans beforehand, 5

received ultrasound, and 6 had both. Table 6 highlights

details regarding sialendoscopy for patients with JRP.

Patients with at least 3 episodes of JRP were more likely to

receive sialendoscopy. No significant differences were noted

in race or sex.

A wide range of concurrent diseases exist for patients with

JRP, as demonstrated by Table 7. The top 3 most common

comorbidities were of atopic (61%), excess weight (42%),

and otolaryngologic (29%) etiologies. Among the cohort

receiving�3 antibiotics, however, otolaryngologic comorbid-

ities were overtaken by psychiatric conditions (33%), which

were mostly attention-deficit/hyperactivity disorder (ADHD;

6/7, 86%). Three patients with ADHD were treated with medi-

cations (1 on lisdexamfetamine and 2 on methylphenidate). A

higher percentage of patients with JRP who required �3 anti-

biotics or surgery exhibited concurrent atopy and obesity/

overweight conditions as compared with patients who did not

require extensive treatment. To note, no statistically signifi-

cant differences were found (P = .15 for obesity/overweight

and P = .26 for atopy).

Discussion

JRP is a rare pediatric entity with recurrent episodes of

inflammation of the major salivary glands, and it is a clinical

diagnosis of exclusion. Patients present with recurrent

Table 2. Types of Analgesics Utilized for Juvenile Recurrent Parotitis
Management (41 Patients).

Analgesic No. (%)

None 15 (36.6)

Nonsteroidal anti-inflammatory drug 18 (43.9)

Ibuprofen 15 (83.3)

Ketorolac 2 (11.1)

Naproxen 1 (5.6)

Acetaminophen 17 (41.5)

Opioid 11 (26.8)

Acetaminophen-hydrocodone 5 (45.5)

Morphine 4 (36.4)

Codeine 2 (18.2)

Fentanyl 1 (9.1)

Oxycodone 1 (9.1)

Table 3. Types of Antibiotics Utilized for Juvenile Recurrent
Parotitis Management (41 Patients).

Antibiotic No. (%)

None 6 (14.6)

Clindamycin 30 (73.2)

Amoxicillin-clavulanic acid 15 (36.6)

Cephalosporin 14 (34.1)

Ceftriaxone 10 (71.4)

Cefdinir 2 (14.3)

Cephalexin 1 (7.1)

Cefepime 1 (7.1)

Amoxicillin 3 (7.3)

Trimethoprim-sulfamethoxazole 3 (7.3)

Vancomycin 2 (4.9)

Ampicillin-sulbactam 1 (2.4)

Ciprofloxacin 1 (2.4)

Dicloxacillin 1 (2.4)

Rifampin 1 (2.4)

Table 4. Characteristics of Patients With Juvenile Recurrent
Parotitis at Their Initial Evaluation for Salivary Complaints.

Characteristic No. (%)

Setting

Emergency department 34 (82.9)

Otolaryngology clinic 4 (9.8)

Primary care clinic 2 (4.9)

Urgent care 1 (2.4)

Imaging

None 2 (4.9)

Computed tomography only 17 (41.5)

Computed tomography and ultrasound 13 (31.7)

Ultrasound only 9 (22.0)

Benaim et al 3



swelling of 1 or both parotid glands (100%) accompanied by

pain (92%) and fever (42%).1 Thick, cloudy saliva can often

be expressed with glandular massage. Symptoms usually last

a few days and resolve spontaneously, followed by an asymp-

tomatic period that varies widely in length. The true incidence

rate of JRP may be greater due to subclinical symptoms and/

or rapid resolution of symptoms after flare-ups.3 Garavello

et al proposed a set of inclusion criteria for JRP that encom-

pass age \16 years, recurrent unilateral or bilateral swelling,

and �2 episodes during the last 6 months.4 The episodic

nature of the diagnosis adds a significant burden to affected

patients and caretakers via interrupted school and workdays,

increased visits to health care facilities, and heightened likeli-

hood of surgical intervention.5

Our demographic findings were consistent with previous

reports of patients with JRP.6 Male children were more com-

monly affected by JRP, except for the cohort requiring surgi-

cal interventions. Black American was the most frequently

affected racial group, which is congruent with the local popu-

lation.7 The JRP onset ages were bimodally distributed with a

primary peak at 4 to 6 years, followed by a smaller peak at 12

to 14 years. Patients with the most severe symptoms, requiring

�3 antibiotics and sialendoscopy for management, were typi-

cally younger.

Originally, JRP was attributed to congenital dilation and

malformations and/or recurrent infections,8,9 but a multifac-

torial approach to etiology is more widely accepted today.

Genetically, JRP exhibits an autosomal dominant pattern with

incomplete penetrance and variable expressions.10 An infectious

etiology is supported by higher concentrations of Streptococcus

pneumoniae and Haemophilus influenzae isolated in the saliva

of patients with JRP.11 Alternatively, JRP has been connected

with hypogammaglobulinemia12 and immunoglobulin G3

(IgG3) and IgA deficiency.13-15 In patients with older ages of

onset, JRP may be associated with Sjögren syndrome.16-20 In

addition, JRP is associated with human leukocyte antigen B27

seropositivity,21 and matrix metalloproteinases 2 and 9 have

direct correlations with the severity of parotid gland damage due

to JRP.22

As a diagnosis of exclusion, JRP requires extensive investi-

gation to rule out autoimmune, immunodeficient, infectious,

and obstructive causes for final confirmation. Among the

many laboratory tests used, however, only a few may be cor-

relative. Amylase and C-reactive protein were often elevated

during acute parotitis events and may be supportive of a JRP

diagnosis for equivocal cases. In contrast, white blood count

and erythrocyte sedimentation rate were elevated in just half

of the cohort, diminishing their clinical significance. In our

cohort, 2 patients had elevated IgA, and none had IgA defi-

ciency. One patient had positive antinuclear antibody, and

none had positive angiotensin-converting enzyme and anti–

Sjögren syndrome antibody A and B, demonstrating that the

aforementioned tests may be low yield.

Ultrasonography and CT are often utilized for general par-

otitis workup and may be used to evaluate obstructive causes,

such as sialolithiasis, mucoceles, and neoplasms. The nonin-

vasive nature of ultrasonography makes it an ideal imaging

modality for children. Expected ultrasound findings for JRP

include scattered hypoechoic foci (referred to as ‘‘Swiss

Table 6. Characteristics of Sialendoscopy Performed for JRP (17
Patients).

Characteristic No. (%)

Irrigation type

None 8 (47.1)

Normal saline 5 (29.4)

Steroid 3 (17.6)

Normal saline and steroid 1 (5.9)

Stricture

None 4 (23.5)

Unilateral 8 (47.1)

Bilateral 5 (29.4)

Duct content

None 12 (70.6)

Sludge 4 (23.5)

Pus 1 (5.9)

Success rate 13 (76.5)

After first sialendoscopy 8 (47.1)

After second sialendoscopy 3 (17.6)

After third sialendoscopy 2 (11.8)

No success yet 4 (23.5)

Imaging prior to sialendoscopy

None 4 (23.5)

Ultrasound only 5 (29.4)

Computed tomography and ultrasound 6 (35.3)

Computed tomography only 2 (11.8)

No. of JRP episodes prior to first sialendoscopy

1 5 (29.4)

2 7 (41.2)

3 3 (17.6)

.3 2 (11.8)

Abbreviation: JRP, juvenile recurrent parotitis.

Table 5. Laboratory Findings for Patients With Juvenile Recurrent
Parotitis (41 Episodes).

Result No. (%)

" Amylase 25/30 (83.3)

" CRP 22/27 (81.5)

"WBC 21/39 (53.8)

" ESR 5/9 (55.5)

" Ig 4/20 (20.0)

" IgA 2 (50.0)

" IgG 1 (25.0)

" IgE 1 (25.0)

+ ANA 1/6 (16.7)

+ ACE 0/4 (0)

+ Anti-SS A and B 0/7 (0)

Abbreviations: ACE, angiotensin converting enzyme; ANA, antinuclear anti-

body; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; Ig, immu-

noglobulin; SS, Sjögren syndrome; WBC, white blood count.
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cheese’’ or ‘‘moth eaten’’) within an enlarged salivary

gland,2,23 which was observed in 15 of our patients. In con-

trast, CT scans have radiation exposure and are more costly,

and usage in pediatric patients should be conservative.24 CT

scans were beneficial only when ultrasound results were

inconclusive or further evaluation for a detected mass was

warranted at our institution. In all other cases, CT was equal

to ultrasonography in parotid evaluation. No noticeable differ-

ences in rates of patients undergoing sialendoscopy following

CT or ultrasound existed (9 vs 11 patients, respectively), indi-

cating that ultrasound may be the better clinical choice for

pediatric patients. Thus, we recommend employing a bilateral

ultrasound of the parotid and submandibular glands for first-

line JRP assessment, while reserving CT for atypical cases

and/or ruling out other possible etiologies.

Conservative therapy for acute JRP episodes consists of

sialagogues, warm compress, massage, and analgesics.25

Alternating acetaminophen and ibuprofen was the most

common analgesic regimen used in our patients, and excellent

outcomes were observed. Opioid usage should be reserved for

severe pain, after failure of other analgesic trials, to prevent

unnecessary pediatric exposure and risk of misuse. For persis-

tent or severe episodes, antibiotics may be given, but the exact

practice is controversial and unstandardized.25 In this study,

clindamycin was the most routinely prescribed antibiotic, fol-

lowed by amoxicillin-clavulanic acid for persistent episodes

or cases with secondary bacterial infections. No complica-

tions due to infections or antibiotic usage were noted for our

patients. Given the findings, we recommend maximizing acet-

aminophen and ibuprofen for pain control and prescribing

clindamycin or amoxicillin-clavulanic acid as first-line anti-

biotics for acute JRP flare-up management.

Sialendoscopy has emerged as a new treatment modality

for recurrent JRP cases to simultaneously confirm the diagno-

sis with direct visualization and provide treatment via steroid

infusion. Patients with JRP often have diminished vasculari-

zation of the Stensen duct upon sialendoscopy.26 In a study of

36 participants, Schneider et al found that patients with JRP

who undergo at least 1 sialendoscopy have noninferior

treatment outcomes vs conservative treatment.2 After the first

sialendoscopy, 47% of our patients had no JRP recurrences,

and the success rate increased to 76% after 3 sialendoscopies.

Our patient outcomes lie in the middle of reported success

rates for sialendoscopy (24%-73%), and the variability can be

attributed to differing definitions of JRP and follow-up peri-

ods.4,6 Currently at our institute, patients with�2 recurrences,

without evidence of sialolithiasis, were treated with sialendo-

scopy with steroid irrigation. There are no limits on the total

number, and sialendoscopies were performed as many times

as necessary for sialoadenitis cessation. As a result, we recom-

mend repeating sialendoscopy with steroid irrigation for JRP

management after 2 episodes to shorten the pathologic course

and prevent future recurrences.

In this study, obesity/overweight and atopic comorbidities

(asthma, seasonal allergies, and allergic rhinitis) were com-

monly associated with patients with JRP who had severe

symptoms requiring �3 antibiotics and/or sialendoscopy.

While no allergic components have been linked to JRP

through histologic and cytologic evaluations,27 possible over-

lap may exist between JRP and eosinophilic sialodochitis,

characterized by salivary duct mucus plugs containing numer-

ous eosinophils causing reactive inflammation and focal nar-

rowing.28 Although the relationship between obesity and JRP

is unclear, obesity promotes proinflammatory changes in the

salivary glands, which may increase risks for dental decay

and reduction in salivary flow rate.29 This is congruent with a

hypothesis that JRP is caused by inadequate salivary secretion

and excretion.30 In addition, obesity has been associated with

fatty infiltration of the salivary glands in adults, which may

contribute to sialadenosis.31 Consequently, optimization of

atopy and/or weight management may be instrumental in con-

trolling JRP symptoms and preventing recurrences. Of note,

lisdexamfetamine and methylphenidate, common medica-

tions prescribed for ADHD, may cause xerostomia, which

could have exacerbated JRP symptoms for our patients, neces-

sitating �3 antibiotics for management.32,33 Furthermore,

patients with atopic disease may be taking antihistamines,

which have varying effects on decreasing salivary flow.34

Table 7. Concurrent Comorbidities of Patients With Juvenile Recurrent Parotitis.a

Total �3 antibiotics Surgery �3 antibiotics and surgery \3 antibiotics and/or no surgery

Patients 41 (100) 18 (43.9) 17 (41.5) 8 (19.5) 14 (34.1)

Atopy 25 (61.0) 14 (77.8) 11 (64.7) 7 (87.5) 7 (50)

Obese/overweight 17 (41.5) 11 (61.1) 8 (47.1) 5 (62.5) 3 (21.4)

Otolaryngologic 12 (29.3) 5 (27.85) 7 (41.2) 4 (50) 4 (28.6)

Endocrinologic 9 (22.0) 4 (22.2) 4 (23.5) 2 (25) 0 (0)

Gastrointestinal 8 (19.5) 4 (22.2) 4 (23.5) 3 (37.5) 3 (21.4)

Psychiatric 7 (17.1) 6 (33.3) 0 (0) 0 (0) 1 (7.1)

Hematologic 4 (9.8) 1 (5.6) 3 (17.6) 0 (0) 0 (0)

Neurologic 3 (7.3) 2 (11.1) 3 (17.6) 2 (25) 0 (0)

Cardiovascular 3 (7.3) 1 (5.6) 0 (0) 0 (0) 2 (14.3)

Developmental 2 (4.9) 1 (5.6) 0 (0) 0 (0) 1 (7.1)

aValues are presented as No. (%).
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Several limitations exist in our study. JRP presents episodi-

cally, which makes it difficult to measure the true efficacy of

treatment methods without performing a randomized con-

trolled trial. The retrospective nature of data collection and

small sample size limit accurate assessment of the true charac-

teristics of JRP. The small sample size may be preventing the

finding of a statistical association between JRP and concur-

rent conditions. Additionally, all patient data originated from

a single institution, which may be influenced by local patient

demographics and regional practice preferences. As the study

is based in a tertiary center, other JRP cases treated by primary

care and/or outside urgent care centers may be missed. No

uniform JRP diagnosis and ICD-9/10 codes are established,

which restrict the consistency of evidence reporting and may

lead to inaccurate low incidence rates. Future studies focused

on establishing a standardized JRP definition and treatment

algorithms are necessary.

Conclusion

At our institution, JRP was most commonly observed in Black

males aged 2 to 8 years. Our limited data support the follow-

ing clinical management recommendations for JRP:

� In equivocal cases of acute flare-up, only draw amy-

lase and C-reactive protein routinely.

� Prioritize ultrasonography for acute assessment, and

reserve CT for cases with poor imaging quality or

detected mass.

� Utilize acetaminophen and ibuprofen for first-line

pain control, with avoidance of opioid.

� Prescribe clindamycin for complicated cases with

signs of infections, such as fever, purulent discharge,

and/or failure to resolve within 48 hours of conserva-

tive treatment.

Patients with JRP with �2 recurrences may benefit from sia-

lendoscopy with steroid flush treatments. Further translational

and clinical research into concurrent diseases, such as atopy

and excess weight, is necessary, as managing these diseases

could be a crucial part in treatment strategy.
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for attention-deficit/hyperactivity disorder in adults: a narrative

review. Psychopharmacology (Berl). Published online August

26, 2021. doi:10.1007/s00213-021-05946-0

34. Scully C, Bagan J-V. Adverse drug reactions in the orofacial

region. Crit Rev Oral Biol Med. 2004;15(4):221-239. doi:10

.1177/154411130401500405

Benaim et al 7


