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The barium swallow is a f luoroscopic examina-
tion that demonstrates the anatomy of the oral 
cavity, as well as the pharynx, and assesses a 
patient’s ability to swallow.1 The study can 

reveal various abnormalities, including congenital mal-
formations, diverticula, fistulas, inflammatory disease, 
cysts, foreign bodies, and benign or malignant lesions.2 
Barium swallows are not intended to study the salivary 
glands; rather, sialography is used to assess the function 
of or abnormalities in the salivary glands. 

Sialolithiasis is the formation of calculi in a salivary 
gland and is the most common disease of the salivary 
glands.3,4 Submandibular glands are affected by calculi 
more often than are parotid glands,3-5 followed by sub-
lingual glands, and then by minor glands.3 Compared 
with other salivary glands, the submandibular gland 
has higher mucin levels, a larger duct, higher calcium 
levels, more alkaline saliva, and saliva that moves slower 
and against gravity, qualities that might contribute to 
calculi formation.6 In addition, intraductal calculi are 

more common than are glandular calculi.7 Sialolithiasis 
is more common in men than in women.3,7 Although 
the disease can occur at any age, it is most prevalent in 
people aged 30 to 60 years.4 The common presentation 
of sialoliths is pain and swelling in the gland from the 
obstructive nature of the calculus. Symptoms are par-
ticularly apparent during meals, when salivary secretion 
is most active.5,8 

Salivary calculi have both organic and inorganic 
components.5,9,10 Phosphate apatite is the mineral most 
often found in calculi and is present throughout.10-13 
Whitlockite, a calcium phosphate, is the second most 
common material found in calculi, but it is found 
most often in the center of the calucli.11-13 The exact 
cause of calculi formation in the salivary glands is 
unknown.3,5,9,10,14 In general, calculi range in size from  
1 mm to less than 1 cm.4 

Salivary fistulas are rare and usually are caused by 
calculi, direct trauma, or foreign bodies.15,16 Congenital 
salivary fistulas also have been documented.15

Background  This case report details an incidental finding of a submandibular duct fistula to a patient’s posterior mouth 
floor found on a barium swallow examination that was performed to rule out gastrological causes of substernal chest 
pain. The radiologist was unable to determine the cause of the filling defect at the time of the study. The patient’s his-
tory revealed that a large calculus of unknown size had been passed spontaneously through the floor of the mouth, 
rupturing the proximal gland duct and creating the fistula.

Discussion  Sialolithiasis is the formation of calculi in the salivary gland and is the most common disease of the salivary 
glands, with the submandibular glands affected more often than others. The condition is more common in men than in 
women and most often affects individuals aged between 30 and 60 years. 

Conclusion  In general, the etiology of sialolithiasis is unknown. However, examining comorbidities and possible risk fac-
tors, such as tobacco use, and how they alter the saliva and the function of the salivary glands might lead to a better 
understanding of their cause. 
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Literature Review
Almasri reported the case of a 70-year-old man who 

had a neck fistula caused by an intact 2.3 cm  1.7 cm 
calculus.3 In an analysis of 3 case studies, Asfar et al 
noted the case of a 55-year-old man with a calculus 
measuring 3.8 cm  2.5 cm that created a fistula reach-
ing from the submandibular gland to the oral cavity.17 
Nemade et al reported on a 46-year-old man with a 
fistula formed by a 1.6 cm  1.0 cm calculus.18 Akin and 
Esmer also reported a 4.5 cm  3.0 cm calculus that had 
entirely eroded through the epithelial layer of the sub-
mandibular duct in a 45-year-old man.19 In a report by 
Sutay et al, a 22-year-old woman had a 3.7 cm  0.7 cm 
“comma shaped” submandibular calculus that caused a 
fistula in association with sialadenitis.16 

The patient in this case report had a submandibular 
fistula created by a sialolith. Its discovery was inciden-
tal, unlike many other cases. Understanding how a fis-
tula appears under f luoroscopy is of diagnostic value to 
radiologists and radiologic technologists.

Case Description
A 56-year-old woman presented with severe sub-

sternal and epigastric pain. She had a history of chronic 
back pain (possibly due to ankylosing spondylitis), 
chronic obstructive pulmonary disease, and visits to the 
emergency department for shortness of breath. During 
this complaint of chest pain, she had a stress test and 
the result was negative. 

After a referral to a gastroenterologist, the patient 
underwent a barium swallow study to evaluate her for 
gastroesophageal reflux disease, hiatal hernia, or esoph-
ageal spasm. The f luoroscopy examination revealed a 
filling defect. A branching tract extending from the oral 
cavity had filled with and was retaining barium (see 
Figure). During the examination, the resident radiolo-
gist was uncertain what caused this branching appear-
ance. The radiology report vaguely described it as “a 
contrast-opacified tract in the area of the right subman-
dibular gland.” The barium swallow was considered 
otherwise unremarkable. 

Upon review and referral to the otolaryngology 
department, the patient discussed her history of sialoli-
thiasis. The patient had not had a recurrence of salivary 
calculi in 4 or 5 years, but prior to that time she had 

Figure.  Anteroposterior (A) and lateral (B) fluoroscopy images 
showing a branching tract retaining barium in the area of the 
submandibular gland. Images courtesy of the author. 
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passed multiple calculi, including a very large one. She 
reported that despite its large size, she passed it sponta-
neously. A physical examination by an otolaryngologist 
revealed a salivary fistula between the right subman-
dibular gland and the posterior f loor of her mouth—
likely a ruptured proximal salivary gland duct caused 
by the ejection of the sialolith. Upon manipulation of 
the right submandibular gland, the physician noted that 
the posterior f loor of the patient’s mouth had abundant, 
thin salivary outflow. Despite the negative stress test 
result, the physician recommended that the patient seek 
help from a cardiologist to rule out vasospastic angina 
as a cause of her chest pain. No treatment was recom-
mended for the fistula.

Discussion
A sialolith is considered to be a giant salivary calculus 

if it is larger than 1.5 cm.20,21 In their literature review 
of giant sialoliths, Ledesma-Montes et al reported that 
the patients in all 16 of the case studies they analyzed 
were men.4 Those studies focused on salivary calculi 
measuring 3.5 cm or more. The patient in this study self-
reported her experience with a large salivary calculus, 
so there is no accurate medical or radiographic record 
with which to estimate its size; this is a major limitation 
of the case report. Regardless, a case of large salivary 
calculus in a woman is an interesting finding when many 
sialolith case studies have reported the calculi in men. 
It is an especially rare case considering this patient’s cal-
culi created a fistula and because the finding of a fistula 
occurred incidentally during a radiographic examina-
tion. Other cases in the literature review reported that 
the fistulas were discovered by oral cavity examinations. 

McFerran et al studied a patient who also had a right 
submandibular gland fistula to the oropharynx inciden-
tally found by a barium swallow study.15 The 41-year-old 
woman in that study presented with a sensation of a 
lump in her throat that diminished when she swallowed 
and increased during periods of stress.15 A barium swal-
low study showed that the side branches of the duct were 
communicating with the oral cavity. The patient had no 
history of surgery to the area or sialolithiasis, and the 
origin was found to be congenital in nature.15

In this case study, the patient’s report of her sialolith 
spontaneously passing through the oral cavity also 

should be noted. Of the patients discussed in the litera-
ture review, Sutay et al reported on the only one who 
did not require surgery to remove the calculus; that 
female patient’s calculus was removed transorally.16

Examining comorbidities might help to understand 
the etiology of sialolithiasis. Smoking has been shown 
to decrease salivary antioxidants, such as peroxidase, 
and reduce phagocytic functions.22 A study by Huoh et 
al examined the demographic and comorbid conditions 
of 153 patients with sialolithiasis and reported that 44% 
of the sample had a history of smoking. Furthermore, 
both smoking histories and current smoking rates were 
higher in the sample than in the general population.23 
However, smoking and sialolith size were not correlat-
ed.23 The patient in the study by Almasri had a 30-year 
history of heavy smoking.3 

The patient in this case report also was a heavy smoker 
for many years, smoking up to one pack a day. She had 
been advised to stop smoking since receiving her diagno-
sis of chronic obstructive pulmonary disease following 
an emergency department visit for dyspnea; she ceased 
smoking a few months later. The patient was using oxygen 
at 2 L/min via nasal cannula, 24 hours per day. Laforgia et 
al found in a study of 400 cases of sialolithiasis that 25% of 
those sampled had diabetes and 20% had hypertension.7 
The patient in this case had a history of hypertension but 
was not diagnosed with diabetes.

Conclusion
Publication of images and case studies of rare find-

ings is significant in improving accurate, timely diag-
nosis and can help radiologists and radiologic technolo-
gists better understand and recognize salivary fistulas 
in barium swallow examinations. Further study of the 
etiology of sialolithiasis, including causes of giant sialo-
liths, is needed. Examining comorbidities and possible 
risk factors, such as tobacco use, and how they alter the 
function of the salivary glands and saliva might improve 
understanding of the cause of salivary calculi. 
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