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Abstract
Salivary gland agenesis is an extremely uncommon congenital

anomaly, which may cause a profound xerostomia in children. The
oral sequelae includes dental caries, candidosis, and ascending
sialadenitits.

The present report details a child with rampant dental caries
secondary to xerostomia. Despite having oral disease for many years,
the congenital absence of all the salivary glands failed to be estab-
lished until early adulthood.

The appropriate investigation and management of the
xerostomic child allows a definitive diagnosis to be made and at-
tention focused on the prevention and treatment of resultant oral
disease. (Pediatr Dent 23:131-134, 2001)

Agenesis of one or more of the major salivary glands is
an extremely uncommon but significant cause of xeros-
tomia in children and young adults.1 The number of

absent salivary glands, and therefore the degree of associated
xerostomia, dysarthria and/or dysphagia, varies between indi-
viduals.2-24 The lack of saliva predisposes to dental caries,
periodontal disease, candidosis and acute infective
sialadenitis.24,25 Rampant dental caries may be the only initial
sign of underlying salivary gland disease.1,8,14,22,26

The precise incidence of major salivary gland agenesis is
difficult to establish due to the asymptomatic nature of many
cases. A recent review of 44 affected patients highlighted a male
to female ratio of 2:1.2 Familial clustering of salivary gland
agenesis has been occasionally reported.3-7 Salivary gland apla-
sia may occur in isolation or may be associated with other
ectodermal defects, particularly lacrimal apparatus abnormali-
ties.5,8-12,15 Associations with hypohidrotic ectodermal
dysplasia,10,16,18 lacrimo-auriculo-dento-digital and ectodactyly-
ectodermal dysplasia-clefting syndromes13 have been reported.
Therefore, a detailed family history, including direct questions
regarding oral, dermatological, ocular and adnexal abnormali-
ties, is mandatory.

The development of non-invasive imaging techniques has
facilitated the diagnosis of salivary gland disease. Ultrasonic
scanning, computed tomography (CT), and Magnetic Reso-
nance Imaging (MRI) demonstrate the anatomical structure of
the major salivary glands and may differentiate agenesis as a
cause of xerostomia from other primary causes such as Sjögren’s
syndrome.13,21 Technetium scintigraphy can provide an accu-
rate assessment of gland function and to a lesser extent
structure.22

The present report details a child with rampant dental car-
ies secondary to xerostomia. Despite having oral disease for
many years, the congenital absence of all the salivary glands
failed to be established until late adolescence, and, therefore,
appropriate replacement therapy was not instituted, until this
time, to prevent further oral disease.

Case report
In 1988, a 41/2-year-old Caucasian female was referred to the
Department of Pediatric Dentistry of the Eastman Dental In-
stitute for Oral Health Care Sciences for the extraction of
several grossly carious deciduous teeth under general anesthe-
sia. A review of her past medical history revealed a congenital
obstruction of the right nasolacrimal duct, which had been
surgically corrected at the age of 10 months. She was below
the 50th percentile for height and weight. The reason for this
failure to thrive failed to be established. There was no family
history of ectodermal defects.

At the initial consultation her lips were dry, however there
was no specific detail recording a subjective xerostomia. Her
rampant caries was attributed to poor oral hygiene and a highly
cariogenic diet. All the primary teeth were extracted under gen-
eral anesthesia.

Despite repeated attempts to decrease her intake of refined
carbohydrate, caries developed in the first permanent molars
and the lower incisors shortly following their eruption. Resto-
rations in these teeth failed due to recurrent caries and they were
subsequently extracted. Histopathological examination of the
teeth failed to demonstrate the presence of any intrinsic enamel
or dentine defect. Despite dietary improvement and the pre-
scription of a fluoride mouthwash, the upper central incisors
and upper left lateral incisor developed acute pulpitis. They
were extracted and replaced with a partial acrylic denture. The
partial denture improved the patients facial appearance and
confidence. Throughout this period she failed to be evaluated
for salivary gland disease and replacement therapy was not in-
stituted.

In June 1999, the patient was referred to the Department
of Oral Medicine of the Eastman Dental Institute as she com-
plained of a persistently dry mouth. There was no history of
ocular or dermatological disease. She was developmentally
normal. No positive findings were elicited from an extensive
review of the family history. Extra-oral clinical examination at
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this time revealed no hair, nail or epidermal abnormalities.
However, there was mild facial acne vulgaris and dry lips. The
conjunctivae were well-lubricated and were not inflamed. There
were no external salivary gland swellings or cervical lymphad-
enopathy. The oral mucosa was dry with erythematous
candidosis of the palate. The parotid papillae were absent. The
absence of salivary tissue in the floor of the mouth could not
be confirmed by palpation. She had a generalized hyperplasic
gingivitis.

Sialometry revealed no unstimulated salivary flow. Bilateral
Schirmer’s tests, to evaluate lacrimal function, were normal.
There were no abnormalities of red or white blood cells or plate-
lets. Renal and hepatic biochemistry was normal. Autoimmune
profile, including antibodies to the extractable nuclear antigens
Ro and La, was negative. Ultrasonography revealed the absence
of all major salivary glands, this being confirmed by MRI scan
(Figs 1 and 2). The lack of functioning tissue was confirmed
radiologically by scintiscanning with technetium pertechnate
(Fig 3).

The definitive diagnosis of agenesis of all the major salivary
glands, with resultant oral candidosis and rampant dental car-
ies. The patient’s symptoms of xerostomia significantly
improved following the introduction of a salivary substitute
with fluoride (Saliva Orthana®, Nycomed). Definitive restor-
ative treatment was undertaken when an excellent standard of
oral hygiene, a non-cariogenic diet, the regular use of a daily
fluoride mouthwash, and, as required, saliva substitute resulted
in the arrest of carious process.

Discussion
Agenesis of one or more of the salivary glands is an unusual
but real cause of rampant caries in children. The individual’s
complaints depend on the number of absent major salivary
glands. Xerostomia is a subjective sensation, which, although
common in the elderly and not uncommon in the young, is
often of low priority on a list of patient complaints.20 This may

explain a child’s failure to report a dry mouth. Alternatively,
she may not have perceived she had xerostomia. In children
who never experience a normal salivary flow, there is no refer-
ence point for how moist the oral cavity should be. Therefore,
even in response to direct questioning, perceptions need to be
interpreted with the help of the parents and in the light of a
clinical examination.

There are many causes of dry mouth (Table 1). Iatrogenic
causes, especially drug related xerostomia, are the most com-
mon. It is therefore important to detail the patient’s medical
and drug history. A review of any familial disease in this group
of patients may reveal an underlying genetic cause of the ab-
sent major salivary glands.3-5 Major salivary gland agenesis may
be associated with other ectodermal defects, including abnor-
malities of the lacrimal apparatus, as in this patient.9,11,12,14 It
has been suggested these defects may arise during the sixth week

Fig 2. Coronal MRI scan in the region of the first molars. The arrows
indicate the sites of the absent submandibular glands.

Fig 1. Transverse MRI scan at the level of the ramus of the mandible.
The arrows indicate the sites of the absent parotid glands.

Fig 3. Coronal technecium scan of the head, neck and shoulders showing
homogenous uptake in the head and upper neck regions. This indicates the
lack of functional salivary tissue in the region of the parotids or
submandibular glands. The anatomical position of the submandibular glands
is marked with arrows.
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of fetal life whilst these structures are forming.5 There were no
features of the medical and family histories or clinical exami-
nation to suggest other lacrimal apparatus, epidermal, or
adnexal disorders suggesting further medical evaluation or ge-
netic analysis.

Agenesis of one or more of the salivary glands was initially
reported following cadaveric studies. Prior to the development
of imaging techniques, the diagnosis of xerostomia associated
with salivary gland abnormalities could only be based on clinical
examination. This included inspection of the duct orifices,
palpation of the sites of the major glands, and salivary flow
measurement.1,3,14,22,27 The estimation of salivary flow rate
(sialometry) is a non-specific but sensitive indicator of salivary
gland dysfunction and should be undertaken in any patient
complaining of dry mouth. Undertaken over a period of 15
minutes, a normal flow rate (1.5ml/15 minutes) excludes agen-
esis of the major glands or advanced pathology. However, in
children, compliance with this test is often poor, making in-
terpretation difficult.

As salivary gland imaging has developed, ultrasonography,
sialography, scintigraphy, CT, and MRI have all been used to
demonstrate salivary gland disease. Both MRI and CT can
generate a reproducible anatomical representation of the sali-
vary glands. However, CT scanning requires the use of ionising
radiation and MRI, especially for a young child, may be a claus-
trophobic, noisy and distressing investigation. Both of these
procedures require a compliant patient or the use of intrave-
nous sedation and are therefore not suitable first line imaging.

Radionucleotide scanning demonstrates sites of functional
salivary gland tissue and may include areas beyond the resolu-
tion of MRI and CT. The results of scintiscanning correlate
with both salivary flow rate and labial gland histopathological
findings in patients with Sjögren’s syndrome. However, it re-
quires patient compliance and the injection of a
radionucleotide. This may once again be overcome by sedat-
ing the child

Ultrasound is the initial investiga-
tion of choice in the radiological
assessment of salivary gland disease. It
is non-invasive, rapid, requires mini-
mal patient compliance, and in skilled
hands is easy to interpret. In a child
with suspected salivary gland agenesis,
ultrasound provides a safe and rapid
diagnostic test. It is non-threatening
and is achievable without the require-
ment for sedation.

In a child with reduced salivary
flow of unknown cause and a normal
salivary gland ultrasound, further
investigation should include autoan-
tibody profile to extractable nuclear
antigens Ro and La, the immunologi-
cal markers of Sjögren’s syndrome.
Serological investigation for hepatitis
C and Human Immunodeficiency
Virus infection should be suggested
by the history and clinical examina-
tion, (but were inappropriate in this
adolescent). Labial gland biopsy rarely

may be necessary to exclude a diagnosis of Sjögren’s syndrome,
enlargement due to Hepatitis C virus infection or Human Im-
munodeficiency Virus associated salivary gland disease .30,31

Summary
Saliva is integral to the health of the oral tissues.14,28 A signifi-
cant decrease in the caries rate in this case only occurred once
the definitive diagnosis was presented to the family and a fluo-
ride containing artificial saliva was introduced.

In children with the congenital absence of only one or two
major salivary glands, flow may be stimulated with sugar-free
chewing gum. However, the management of children with an
absence of all glands remains unsatisfactory. Saliva substitutes
require frequent administration and fail to mimic the physi-
ological variation in salivary flow. Compliance is therefore often
problematical. As in all patients with xerostomia regular clini-
cal review is essential for this patient’s long-term oral health
care.
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