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Abstract

Background: Salivary gland calculi are common in adults but rare in the paediatric population. It accounts for only
3% of all cases of sialolithiasis. Parotid ductal calculus is rare as compared to submandibular ductal calculus.

Case presentation: A 3-year-old boy presented with acute painful right parotid swelling with pus discharge from
the Stensen duct. Computed tomography revealed calculus obstructing the parotid duct causing proximal ductal
dilatation and parotid gland and masseter muscle oedema. The child was treated with conservative measures, and
subsequently the swelling and calculus resolved.

Conclusions: Small parotid duct calculus in children may be successfully treated with conservative measures which
obviate the need for surgery. We discuss the management of parotid sialolithiasis in children and conduct literature
search on the similar topic.
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Background
Sialolithiasis is an obstructive disorder of salivary ductal
system caused by formation of stones within the salivary
gland or its excretory duct [1]. The resulting salivary
flow obstruction leads to salivary ectasia, gland dilatation
and ascending infection [2]. Sialolithiasis is common in
adults but rarely seen in the paediatric population, which
accounts for only 3% of cases. Majority (80 to 90%) of
sialolithiasis occur in the submandibular gland; only 10
to 20% involve the parotid gland. It usually affects the
salivary duct more than the gland [2]. Due to the small
size of parotid duct calculi and its radiolucency on con-
ventional radiograph, it is frequently missed [3]. We re-
port a child who was diagnosed with right parotid
calculus mimicking right parotid abscess after

performing computed tomography (CT) of the neck.
The unusual presentation, CT findings and its subse-
quent management were discussed.

Case presentation
A 3-year-old Malay boy presented with 5 days history of
painful right cheek swelling, which was gradually in-
creasing in size. It was followed by fever, cough and
runny nose for 1 day. The swelling was not related with
eating and his oral intake was not affected. This was the
first episode of such swelling. There was no history ear
discharge, trauma or toothache prior to the swelling.
Examination revealed a firm swelling at the right parotid
region extending to the right cheek, measuring 3 × 3 cm.
It was tender and warm on touch; the overlying skin was
not inflamed (Fig. 1). There was no trismus and hydra-
tion was good. Oral cavity examination noted pus
discharge from the right Stensen duct opening (Fig. 2).
The surrounding buccal mucosa was not inflamed and
not swollen. There were no carious teeth, and
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examination of oropharynx was normal. Both Wharton
ducts were patent with free salivary flow. No solid mass
was felt at the buccal region near the parotid duct open-
ing by bimanual palpation. He was admitted to the hos-
pital, and intravenous antibiotic was initiated. CT scan
of the neck performed showed diffuse homogenous
swelling of the right parotid gland and right masseter
muscle. The Stensen duct was dilated measuring 6 mm
in diameter (Fig. 3a), and the wall was thickened. There
was a tubular-shaped hyperdense lesion measuring 10
mm in length within the distal part of parotid duct, con-
sistent with a parotid ductal calculus (Fig. 3b). There

was no stricture of the duct noted, and no other calculi
or abscess collection was seen in the enlarged parotid
gland.
He was treated as acute sialadenitis and sialectasis sec-

ondary to parotid duct sialolithiasis. The masseter
muscle enlargement was due to oedema caused by
inflammation surrounding the enlarged parotid duct.
Full blood count revealed mild leukocytosis with neutro-
phils predominant. The calcium level was within normal
range. The renal and liver function tests were normal.
The pus culture from the Stensen duct revealed mixed
growth of more than three types of organisms, including
group A Streptococcus, Staphylococcus aureus, Staphylo-
coccus epidermidis and Haemophilus species, most likely
due to contamination and thus misleading. The
sensitivities were not performed and not reported by
microbiologist.
Incision and removal of the parotid duct calculus

via intraoral approach was planned under general an-
aesthesia, but the parents declined. The patient was
treated conservatively with intravenous antibiotic
amoxicillin and clavulanate (Augmentin) for 5 days
duration and syrup paracetamol as analgesia. The pus
was drained manually by external compression and
milking from the Stensen duct opening daily. He was
encouraged to take sialagogue such as orange candy
to stimulate salivary flow and drink plenty of fluids to
ensure good hydration. The parotid and masseter
swelling gradually reduced, and the pus discharge
from Stensen duct resolved on conservative medical
therapy. He was afebrile since admission, and the pain
subsided. The child or the parents did not notice any
stone removed from the oral cavity or swallowed. He

Fig. 1 a, b Right parotid swelling extending to the cheek area (arrow)

Fig. 2 Intraoral examination noted pus discharge from the right
Stensen duct opening (arrow)
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was subsequently discharged with continuation of oral
antibiotic.
Upon 1 month review in the outpatient clinic, the par-

otid swelling had totally subsided. There was no pus
discharge noted from the Stensen duct opening. Sialen-
doscopy was offered for both diagnostic and therapeutic
purposes but the parents refused, as the patient was
asymptomatic then. An ultrasonography of the parotid
gland was performed and revealed normal gland tissue
with no calculus seen (Fig. 4). The parents opted for
watchful waiting, and there was no sign or symptom of
recurrence at 6 months follow-up.

Discussion
Sialolithiasis is an uncommon finding in parotid glands
and rarely seen in paediatric patients [2]. Several manu-
scripts regarding parotid gland sialolithiasis in children
were obtained during literature search, but mainly lim-
ited to case report (Table 1). This is the youngest patient

with parotid sialolithiasis that we have ever encountered
in our centre.
Thorough history and examinations as well as appro-

priate diagnostic imaging are essential to avoid misdiag-
nosis. The presentation of parotid sialolithiasis varies in
different phases. During acute infection, patient may
present with pain, swelling, redness and discharge from
the duct, which can be precipitated by meals. However,
in the chronic phase, the patient may present with recur-
rent painful swelling or non-resolving infections of the
gland which usually reduce in size [8]. In this case, the
boy presented with acute parotid and cheek swelling
mimicking parotid abscess. There was no history of re-
current parotid swelling to suggest salivary ductal cal-
culi. The CT scan performed subsequently revealed the
underlying pathology: a calculus impacted at the distal
part of the parotid duct. In our opinion, this stone
caused total obstruction to the salivary outflow resulting
in salivary stasis and the dilatation of the parotic duct.

Fig. 3 a Axial CT shows dilated Stensen duct with thickened wall (arrow head) overlying the swollen masseter muscle (asterisk) and enlarged
parotid gland (arrow). b A hyperdense tubular-shaped stone is seen in the distal part of the dilated parotid duct (arrow head)

Fig. 4 Ultrasonography shows normal right parotid gland with homogenous echogenicity. The parotid duct was not dilated and no residual
calculus are seen
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As a consequence, secondary bacterial infection set in
and caused ascending infection to the parotid gland. The
dilatation of the parotid duct and the masseter muscle
oedema explained the cheek swelling clinically. However,
we could not explain how the stone was formed in the
parotid duct in this child.
There is no established pathogenesis of sialolithiasis,

but it is assumed to be formed by deposition of organic
and inorganic materials. The central core is formed by
precipitation of calcium salts bound by organic sub-
stances which consist of altered salivary mucins, bacteria
and desquamated epithelial cells [1]. Various aetiologies
of parotid duct calculus formation have been proposed.
Foods, bacteria or foreign body may ascend the duct cre-
ating a nidus for calcification, which is combined with
inflammatory cells to form parotid calculi. This is differ-
ent compared to submandibular duct calculi as the nidus
is formed by mucus [9]. Other factors that have been
suggested were alkalinisation of saliva, physical trauma,
stagnation of saliva, gout and nephrolithiasis. Ultrasound
kidney was done in our patient and the result was nor-
mal. The most likely aetiologic factor in this case was
bacterial infection as evidenced by the elevated white
cells count and predominantly neutrophils. However, the
bacterial infection could also be secondary to salivary
stasis due to obstruction by ductal calculi. Active infec-
tion would further activate inflammatory response and
subsequently cause increase in salivary pH, supersatur-
ation of saliva, reduced salivary flow rate and increased
incidence of stone formation [1].
Various modalities of investigation are available to as-

sist in the diagnosis of a parotid stones. About 60% of
stones in the parotid gland are radio-opaque in conven-
tional radiography, as compared to 80–90% of stones in
the submandibular gland [10]. In contrast, up to 90% of
salivary duct stones can be detected with ultrasonog-
raphy. It appears as hyperechoic mass with posterior
acoustic shadow. Stones that are radiolucent on conven-
tional radiograph can be seen with ultrasound [11].
However, a small stone less than 1.5 mm may not be evi-
dent on ultrasonography. CT scans are more sensitive in
comparison to X-ray and ultrasound in detecting sialo-
lithiasis. It is also good in detecting abscess and to

delineate the ductal anatomy. Specificity of CT scan
alone in diagnosing focal parotid inflammatory disease is
only 75%, but increased to 90% when combined with
clinical information and findings [12]. Other modalities
that are useful include sialography and MRI. In this case,
CT scan was done and able to detect the stone in the
distal parotid duct that was measured approximately 10
mm in length. There was no repeat CT scan done subse-
quently. The ultrasonography performed may have
missed the small residual calculus.
Treatment modalities of parotid duct calculi can be

either conservative or surgical therapy, depending on the
size and the location of the stone. Small and distally
located stone can be treated conservatively awaiting
spontaneous expulsion [10]. Conservative treatment in-
cludes maintaining patient’s good hydration, external
hot compress, sialagogues and antibiotic if inflammation
or infection is evident [12]. Cornell et al. reported a case
of an 8-year-old child that was treated conservatively
with antibiotic, advised on hydration, hot pressure and
lemon drops to promote salivary flow. The calculus was
expelled subsequently [7]. However, if conservative man-
agement fails, surgery has to be considered. Surgical
approach is determined by the size of the stone and the
location of the stone in the duct. Extracorporeal short
wavelength lithotripsy, sialendoscope alone or combined
with transoral surgical approach give 95% clinical
resolution. A modern diagnostic and therapeutic ap-
proach was successful in most cases and avoids invasive
sialectomy [13]. The patient in this case responded well to
medical treatment. Should the problem recur, sialendo-
scopy would be a good option for diagnostic and thera-
peutic purpose. The fate of the calculus in this case is
unknown, limited by the parental refusal of endoscopic
and surgical interventions. Most possibly, it has been ex-
pelled spontaneously or resolved following medical ther-
apy. This, however, may suggest that a small parotid duct
calculus in children can be successfully treated with con-
servative measures which obviate the need for surgery.

Conclusion
Parotid duct calculus in a paediatric patient is extremely
rare but should always be considered as one of the

Table 1 Summary of published case reports on paediatric parotid sialolithiasis, the characteristics, presenting symptoms, diagnostic
imaging and treatment

Author (year) Age Gender Location Symptoms Diagnostic imaging Treatment

Kim et al. [1] 2 M Duct Pain, pus, swelling CT Intraoral incision

Bodner [3] 5 F Duct Pain, swelling CT Intraoral incision

Laskawi et al. (2006) [4] 4 M Duct Pain, swelling CT Intraoral incision

Horie et al. (1995) [5] 4 F Duct Pus, swelling Conventional radiography Intraoral incision

Kaufman [6] 4 F Duct Small mass, pus, swelling Conventional radiography Intraoral sialolithomy

McCullom et al. [7] 8 F Duct Pain, swelling Conventional radiography Conservative
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differential diagnoses when the patient present with a
painful parotid swelling. Besides, the diagnosis cannot be
ruled out even if there is no history of recurrent parotid
swelling. A combination of good history, thorough ex-
aminations and detailed investigations are of paramount
importance in managing this condition. In this particular
case, it was successfully treated by conservative therapy.
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