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Sialolithiasis is a comparatively rare disease in children. Here, we report the case of a female aged 5 years and 7 months
old with sialolithiasis of the submandibular duct, and we examine the causal factors, diagnostic techniques and treat-
ment methods for the disease based on a review of the literature.
J Clin Pediatr Dent 31(2):139-141, 2006

INTRODUCTION

Sialolithiasis is often observed in the oral region, and is caused
by development of a calculus in the salivary gland or duct.
This disease is mostly seen in adults or young adults, and sel-

dom develops in children.1-3 Here, we report a case of a 5-year-old
female with sialolithiasis of the right submandibular duct, and we
provide a literature review of childhood sialolithiasis.

CASE REPORT
A Japanese female child aged 5 years and 7 months, visited the

Department of Oral and Maxillofacial Surgery at Mie University
Hospital for a swelling of the right sublingual region. Approximately
two months before the first visit, the patient visited a nearby dentist
after her mother found painless swelling in the sublingual region.
Antibiotics were administered by the dentist, but no improvement
was observed. The patient subsequently developed a sense of dis-
comfort during swallowing and therefore it was recommended that
she should visit our department. A symmetrical facial configuration
was confirmed, and no abnormalities in regional lymph nodes were
observed. Intraorally, a diffuse swelling was found mainly in the
right sublingual papilla, and a rice-grain sized yellowish white
stone-like mass was palpable directly below the mucosa and locat-
ed approximately 5 mm posterior to the sublingual papilla. There
was no tenderness, and the patient had good salivary flow from the
sublingual papilla (Fig. 1). No shadow was apparent on panoramic
and occlusal radiographs, suggesting the absence of a salivary cal-
culus (Fig. 2). However, based on clinical diagnosis of sialolithiasis
of the right submandibular duct, sialolithotomy was performed
intraorally under local anesthesia and a calculus was located in the

duct approximately 5 mm posterior to the sublingual papilla.
Removal of the mass as one clot was possible due to lack of adhe-
sion, and the postoperative outcome was good with no abnormali-
ties. The patient is currently under observation as an outpatient.

The removed mass was a yellowish-white calculus of 2 x 1 mm in
size. The mass was comparatively soft and was easily cut with a sur-
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Figure 1: Intraoral findings.  A rice grain-sized yellowish-white
stone-like mass was revealed.

Figure 2: Dental X-ray findings. No calculus could be seen
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gical knife, revealing a cross-sectional surface with a layered struc-
ture (Fig. 3). Infrared absorption spectrophotometry showed the
mass to contain 12% calcium phosphate and 88% protein, and cal-
cium and phosphorous were detected in elemental analysis of the
calculus surface (Fig. 4). Scanning electron microscopy indicated a
cobblestone appearance in the central part of the cross-sectional sur-
face of the calculus, in addition to vorticose cracking, but nucleoids
were not observed in the central part of the calculus (Fig. 5).

DISCUSSION
Sialolithiasis is a disease accompanied with development of a cal-

culus in the salivary gland duct, and is often observed in patients
aged 30–50 years old. Many cases of this disease have been
observed in the submandibular gland due to the properties of saliva
(calcium concentration and pH) and the long-curved duct.1-3

However, there are only a few reports of this disease in children; we
found only 29 cases (including our case) in patients aged 14 years
old or younger in the English literature. Doku et al.4 reported 11
cases of patients aged 14 years old or younger with sialolithiasis of
the submandibular gland over a 50-year period, and Reuther et al.5

reported 15 confirmed cases of the disease from 1898 to 1973. An
additional report suggests that about 3% of cases of sialolithiasis
develop in children.3 The low onset rate in children may be due to
the relatively long time required for formation of a calculus, since
the sublingual papilla of the duct is extremely small, making it dif-

ficult for foreign material to enter. Furthermore, a calculus is formed
more easily in adults than in children because the concentrations of
calcium and phosphate ions in resting saliva increase with age3,5;
however, the mechanistic details of calculus formation have not
been determined.

In the literature cases of childhood sialolithiasis, the youngest
patient was 13 months old, the oldest was 15 years old. The number
of patients aged 10 years old was largest (5 cases, 17%), followed
by 4 patients aged 7 years old (13%), (Table 1). Other reports show
a similar age frame.1,3,5

In our study, 17 male children (58%) and 12 female children
(41%) were included, showing a male-to-female ratio of 1.25:1
(Table 1), a larger number of male children has also been reported
(3.5:11,5 and 3:13). The calculus size after removal was described
in 15 of the 29 cases: 10 cases had a calculus smaller than 5 mm
(67.7%), and 5 cases had a calculus of 5 mm or larger (33.3%)

Figure 3: Removed calculus.  A calculus of 2 x 1 mm in size was
found, with a cross-sectional surface showing a layered structure.

Figure 4: Analysis of the calculus. It contained 12% calcium phos-
phate and 88% protein by infrared absorption spectrophotome.

Figure 5: Scanning electron microscopy. No nucleus-like material in
the central part of the calculus is showed.

Table 1: Age and Gender
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Table 2: 2 size and site
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(Table 2) which are similar to previous reports.1,6-8 This may be
because the time period required for children to develop clinical
symptoms is shorter than adult patients.

Of the 29 literature cases, 25 (86.2%) had a calculus in the sub-
mandibular duct, 2 (6.8%) had a calculus in the parotid gland, and 2
(6.8%) had a calculus in the submandibular gland (Table 2). Other
reports found 10 of 12 cases (83%) with a calculus in the sub-
mandibular duct, and 2 cases (16%) with a calculus in the parotid
gland. Most cases of calculus development were observed near the
sublingual papilla or in the front two-thirds of the submandibular
duct, which may be due to a small calculus being able to move
toward the sublingual papilla through the duct. 

For diagnosis of sialolithiasis, X-ray examination is useful in
addition to ocular inspection and manipulation. An X-ray examina-
tion of the salivary gland is the most reliable approach, but use of
this method may cause a calculus located around the sublingual
papilla to move backward. In addition, there is a possibility of onset
of acute inflammation caused by the examination6,8 and since a
patient may have pain or discomfort upon injection of radiopaque
dye, it may be better to avoid this procedure when possible. Normal
X-ray examination is also useful, as shown by the approximately
90% detection rate for sialolithiasis in the submandibular gland.3

The detection rate with an occlusal X-ray is greater compared to
other methods such as P-A and orthopantomography.2,6,8 However,
when a calculus is located in the rear one-third of the duct, or in the
gland, the calculus cannot be detected by the occlusal method, and
other examinations such as CT, MRI and sonoradiography11 are
required. It should be noted that approximately 20% of sialolithiasis
cases in children show X-ray translucency12, as it occurred in our
case. This is thought to be due to the relatively small size of the cal-
culus as well as the insufficient calcification process.3 In our case, an
88% protein content in the calculus was confirmed, showing an
extremely low level of calcification. In such cases a CT, MRI, sono-
radiography or X-ray examination of the salivary gland can be nec-
essary. We also consider  important to carefully perform manual pal-
pation8 in the lower intraoral region to enhance the effectiveness of
diagnosis, since the calculus is located in the submandibular duct in
most cases.

The calculus can be removed intraorally in many patients with
sialolithiasis and there are few cases in which the gland itself has to
be removed.4 In addition, since some cases of spontaneous dislodg-
ment have been reported, massage to the submandibular gland may
be sufficient if the calculus is located near the sublingual papilla.7

There are few cases in which removal of the entire gland is neces-
sary, because most calculi are located in the duct; however, removal
of the gland should be avoided whenever possible based on esthet-
ics and age-related perspectives. Other means of calculus removal
have been implemented such as endoscopic11 and extracorporeal
shock wave lithotripsy, modalities used in the management of renal
calculi.12,13
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