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Zygomatic Sialolithiasis Diagnosed with Computed Tomography in a Dog
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ABSTRACT. A 10-year-old castrated Shih-Tzu male dog was referred for examination of acute right exophthalmos, protrusion of the third 
eyelid and soft tissue swelling ventral to the globe. Ultrasonography revealed echogenic fluid around the right globe. Computed tomography 
(CT) showed an enlarged right zygomatic salivary gland compared with the left zygomatic gland and an amorphous cystic mass ventral 
to the right globe. Hyperdense material, which we suspected to be a sialolith, was identified in the right zygomatic gland. The zygomatic 
gland and the cystic lesion were removed, and a zygomatic sialocele with sialolith and ductal obstruction were found by histopathological 
examination. CT was a useful diagnostic tool for zygomatic sialolithiasis.
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Sialolithiasis is defined as the formation of calcified se-
cretions in a salivary gland or duct, and canine sialolithiasis 
is a rare condition [8, 9, 21]. In a histopathological study 
of salivary gland disease in dogs and cats, the incidence of 
sialolithiasis was found to be 0.4% [9].

Canine sialolithiasis has been reported to affect the pa-
rotid salivary gland and duct, as well as the sublingual and 
mandibular salivary glands [4, 5, 7, 9, 16, 19, 24, 25]. To 
our knowledge, this is the first report describing zygomatic 
sialolithiasis as a cause of sialocele in a dog.

A 10-year-old castrated Shih-Tzu male dog was referred 
for examination of acute right exophthalmos. There was no 
known history of trauma. Ophthalmologic examination of 
the right eye found protrusion of the third eyelid and gland. 
On physical examination, a fluctuant and non-painful soft 
tissue mass was palpable around the right zygomatic bone. 
The dog had no pain upon opening of the mouth and intra-
oral swelling and did not have remarkable periodontitis. As-
piration of the soft tissue mass produced a viscous material, 
suggestive of saliva. Cytology analysis revealed the pres-
ence of numerous degenerative neutrophils. A zygomatic 
salivary mucocele was suspected, and the dog was admitted 
for further investigation.

Plain skull radiographs showed no remarkable findings, 
except for protrusion of the right eye (Fig. 1). On ocular 
ultrasonography (Prosound Alpha 6; Hitachi aloka medi-
cal, Tokyo, Japan), intraocular structure was normal, but 
cyst-like structures with amorphous hyperechoic material 
appeared around the right retrobulbar region (Fig. 2). A ret-

robulbar mass was suspected, and computed tomography 
(CT) examination (Asteion Super 4; Toshiba, Tokyo, Japan) 
of the skull was performed for accurate evaluation of the 
retrobulbar lesion. CT was performed with 150 mA, 120 kV, 
beam pitch 1 and 1 mm slice thickness. A contrast study was 
performed 2–3 min after intravenous injection of 850 mgI/
kg iohexol (Omnipaque; GE Healthcare Co., Ltd., Shanghai, 
China). CT images showed cystic materials around the right 
globe and zygomatic salivary gland, which induced dorso-
cranial displacement of the right globe. The right zygomatic 
gland was enlarged with irregular margin, but had similar 
contrast enhancement when compared to the left side. And, 
the affected zygomatic gland had small cystic lesions, and 
a focal hyperdense object, suspected to be a sialolith, was 
located in the right zygomatic salivary gland, caudal to the 
last molar tooth (Fig. 3).

The zygomatic gland and the cystic lesions were re-
moved. Histopathological examination of the zygomatic 
gland showed extrusion of mucus from the salivary gland 
into the adjacent connective tissue. In addition, there was a 
large mineralized structure occluding one of the ducts of the 

*CorrespondenCe to: Yoon, J., College of Veterinary Medicine 
and the Research Institute for Veterinary Science, Seoul National 
University, Seoul 151–742, Republic of Korea. 

 e-mail: heeyoon@snu.ac.kr
©2014 The Japanese Society of Veterinary Science
This is an open-access article distributed under the terms of the Creative 
Commons Attribution Non-Commercial No Derivatives (by-nc-nd) 
License <http://creativecommons.org/licenses/by-nc-nd/3.0/>.

Fig. 1. Dorsoventral view (A) and right lateral view (B) of skull 
radiographs show protrusion of right eye (arrows). There are not se-
vere bony changes by skull neoplasia and remarkable periodontitis.
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gland (Fig. 4). These findings were consistent with a salivary 
mucocele associated with ductal obstruction by a sialolith. 
After the surgical procedure, ocular signs were resolved, and 
the dog was discharged.

The zygomatic salivary gland, in comparison with other 
salivary glands, is the least frequently involved in pathologi-
cal conditions in dogs [1]. Because the zygomatic gland is 
located ventral to the zygomatic arch, mild changes cannot 
be detected in the early stages of pathology. Also, the clinical 
signs may be similar to the signs of other retrobulbar disease 
[11]. Therefore, diagnostic imaging can be useful to differen-
tiate zygomatic gland disease from other retrobulbar disease.

Plain skull radiographs may help to screening examina-
tion whether there are severe bony changes by skull neopla-
sia and remarkable periodontitis. And, diagnosis of canine 
sialolithiasis was based on results of plain radiography in 
previous reports [5, 25]. But, sialolith was not shown due to 
bony structure of orbit around zygomatic gland in this case. 
Ultrasonography provided useful information about normal 
intraocular status and cystic retrobular lesion. These findings 
suggested a retrobulbar mass. But, ultrasonography may not 
detect the abnormalities in dogs with zygomatic gland dis-
ease, and the echotextural features of retrobulbar disease are 
not closely correlated with the histopathological diagnosis 
[2, 11–13]. And, in this case, the sialolith was not identified 
on ultrasonography.

In this case, CT was a useful diagnostic tool for visualiza-
tion of the anatomic structures around the orbit due to their 
cross-sectional nature. Using CT, we were able to visualize 
an accurate distribution of the cystic lesions and their asso-
ciation with the zygomatic gland. We were also able to visu-
alize the location of the sialolith in the right zygomatic gland 
caudal to the last molar tooth, at the location of the major 
duct of zygomatic gland [3, 22]. This information suggested 
that these were true ductal obstruction of sialolith. Although 

sialography is recommended imaging modality for localiz-
ing of obstruction, to the authors’ experience, catheterization 
to salivary duct was very difficult in small breed dogs [6, 
20]. Magnetic resonance imaging (MRI) has been used to 
diagnose zygomatic gland disease [1, 2, 15]. Although MRI 
offers superior soft-tissue resolution and contrast in com-
parison with CT, the disadvantages of MRI include longer 
data acquisition time, increased thickness of tissue slices and 
less precise detection of soft tissue mineralization [10, 14, 
15, 26, 27]. Therefore, MRI may be less sensitive than CT 
for identification of sialoliths, and CT was considered to be 
highly appropriate for this disorder in this case.

Although the etiology of sialolith formation is not clearly 
understood, several hypotheses have been proposed [17, 19, 
21]. Sialoliths may both be a cause and a result of salivary 
retention [8, 18, 24, 25]. In addition, if obstruction occurs 
secondary to sialolith formation, chronic obstruction may re-
sult and contribute to a repetitive cycle of sialolith formation 
and inflammation [23, 24]. In this case, although the cause 
of the formation of the sialolith was unknown, the definitive 
diagnosis of mucocele associated with ductal obstruction by 
a sialolith was obtained by histopathologic examination.

Zygomatic sialocele is a condition rarely observed in vet-
erinary medicine, but it should be considered as a possible 
diagnosis in any dog presenting with exophthalmos, protru-
sion of the third eyelid and palpation of a fluctuant soft tissue 
mass around the zygomatic bone. Ductal obstruction by a 
sialolith may result in zygomatic mucocele. CT was a use-
ful diagnostic tool for accurate visualization of distribution 
of the cystic lesion, association with the zygomatic salivary 
gland and localization of the sialolith. This information was 
useful in choosing the option of surgical treatment.

Fig. 2. Ocular ultrasonography. Cyst-like structure (c) with amor-
phous hyperechoic material (asterisk) appears around the right 
retrobulbar region. Fig. 3. Computed tomography (CT) of skull. Transverse CT images 

before (A, C) and after (B, D) contrast medium administration 
show cystic materials (c) around right globe and zygomatic gland 
(asterisks). The right zygomatic gland (arrow) has small cystic le-
sions (arrow) and a focal hyperdense object (dashed arrow).
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Fig. 4. Histopathological (HE stain) results of the right zygomatic gland. (A) Extrusion of the mucinous (arrows) from 
the salivary gland into the adjacent connective tissue. (B) A large mineralized structure (asterisk) occluding one of 
ductal cavity.
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