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Effectiveness of Ultrasound in Verification of the 
Mucus Plugs and Sialoliths of the Wharton`s Duct

Olha S. Cherniaka and Ievgen I. Fesenkob, *

Ultrasound | Salivary Glands: Case Report + Video

S U M M A R Y / I N T R O D U C T I O N

Mucus plugs1, 2 (synonyms: mucous plugs3, mucin plugs4, fibromucinous plugs5, 6 and mucosal plugs7) 
and sialoliths (synonyms: salivary stones, salivary calculi1, and concrements8, 9) belong to the one of the 
common causes of the obstructive salivary gland disease (synonyms: obstructive sialadenitis10 and obstructive 
sialadenopathy8). Among other etiologies of obstructive sialadenitis are: foreign bodies, inflammation, kinks, 
strictures, anatomic malformations, polyps or even tumors.11 Those causes are found in different percentages. 
The radiographic investigation e.g. X-ray and computed tomography (CT) are very useful in detection of the 
salivary stones. Nevertheless, as approximately 80-90 percent of the sialoliths are opaque on a standard review 
X-ray and CT, and in 10-20% radiolucent.12, 13 But these methods are not useful in the detection of mucus plugs 
due to the non-contrast features of the last. There are a lot of studies which described ultrasound features of 
the sialoliths.14, 15 Also, there are some studies that demonstrate endoscopic view of the mucosal plugs in a 
ductal system1, 7, 16 and in some cases the authors during sialendoscopy noted the floating mucous plugs.17 But 
we cannot find articles in PubMed which demonstrate ultrasound and clinical appearance of the obstructive 
salivary gland disease caused by sialoliths with mucus plugs simultaneously. 

The purpose of our article is to describe a first and precise description of ultrasound pattern of the mucus 
plugs comparing with sialolith and their clinical presentation after removal. We report the consecutive gray 
scale and color Doppler sonograms with a supplemental video.
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The pathological changes in 467 submandibular glands 
were identified both endoscopically and radiographically, 
and endoscopic findings showed three types: calculus (91 

percent), mucus plug (3 percent), and stenosis (6 percent).1

—Yu Chuangqi et al, 2013 
China

Video
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CASE

A 32-year-old woman was seen in Maxillofacial 
Surgery Center of the Kyiv Regional Clinical Hospital 
because of swelling in right submandibular and 
sublingual area during last days. The salivary colic 
(synonyms: postprandial salivary colic18, spasmodic 
pain during eating19 and meal time syndrome6) 
began to disturb the patient at the same time as the 

appearance of edema. An intraoral examination 
showed severe swelling of the mucosa in the right 
sublingual area with its significant erythema and a 
local necrosis (Fig 1). During massage of the right 
submandibular gland no milking exudate or saliva 
was present from the duct`s orifice. Bimanual 
palpation of the right submandibular gland was 
painful to the patient and also indicated us the 
enlargement of the gland. 

FIGURE 1. Intraoral view before ultrasound and treatment. Note an erythema and swelling (arrowhead) in the right sublingual area. Necrosis of the 
mucosa is indicated by arrow.

Ultrasound (US) investigation was performed 
with 12-3 MHz linear transducer (synonym: linear 
probe14) (model HD11 XE, Philips). US in the right 

submandibular position showed the two-times 
enlarged right submandibular gland comparing with 
a contralateral organ (Fig 2).

MUCUS PLUGS AND SIALOLITHS IN WHARTON`S DUCT: EFFECTIVENESS OF ULTRASOUND
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FIGURE 2. Comparison of the longitudinal gray scale sonograms of a right obstructed and inflamed submandibular gland (A) with a left nonsymptomatic 
gland (B). At image A, the gland is indicated by ‘+’ and ‘×’ calipers. The gland is enlarged in size almost twice and has a rounded form. Note a dilatation 
of the intraglandular duct (arrow). At image B, the superficial (larger) lobe of the left nonsymptomatic gland is lying within the digastric triangle19 and is 
indicated by arrow, the deep (smaller) lobe – by arrowhead.

In a longitudinal transducer`s position the 
color Doppler US showed a striking increase 
of intraparenchymal vascularity (Fig 3) of the 
right obstructed gland. Gray scale ultrasound in 
the middle portion of the right Wharton`s duct 
showed a hyperechogenic (synonym: hyperechoic) 
semilunar formation 0.43 cm in longitudinal 
size with artifact of ‘clean’ acoustic shadowing 
behind (Fig 4B). Posteriorly to the hyperechoic 
semilunar body in the duct, the US shows an 
isoechoic, round shape formation without 
acoustic shadowing. Its size reached 0.42 cm (Fig 
4C). The Video (Supplemental Video Content) 
clearly demonstrates how significantly the whole 
Wharton`s duct is dilated and its maximum 
width reached 0.5 cm at the posterior part. Video 
is available in the page of the full-text article 
on dtjournal.org and in the YouTube channel 
‘Videos DTJournal’, available at https://youtu.be/
NF5MY6OW3BQ. Total video`s duration: 10 sec. 
The duct was filled with anechoic fluid (supposedly 
suppurated saliva) (Fig 5).

A surgery was performed under local anesthesia 
(right inferior alveolar nerve block using 1.4 ml 
Ultracain D-S forte, Frankfurt, Aventis Pharma 
Deutschland GmbH) after suturing of the 
proximal part of the duct (to prevent displacement 
of the sialoliths and plugs posteriorly during 
surgery). A 1.0 cm incision was made above the 
swelled duct in the right sublingual area. The 
operation resulted in evacuation of the suppurated 
saliva in amount of approximately 5.0 ml (Fig 6) 
with spontaneous emergence of the sialolith with 
several mucus plugs. An oval yellow sialolith was 
measured to be 0.5 × 0.3 cm (Fig 7), what proved 
its preoperative measurement with ultrasound. 
Three pinky mucus plugs were 0.4 × 0.4 cm, 0.15 × 
2.5 cm, and 0.2 × 0.25 cm in size. Special feature of 
the mucus plugs was its buttery consistency. That 
was proved by palpation (they are easily crushed) 
and even upon the contact with some surface (the 
plugs leave smudged trace). 

The patient immediately felt relief after surgery. 
No postoperative complications were noted.

A B
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FIGURE 3. Longitudinal color Doppler ultrasound: Right inflamed submandibular gland (A) and left healthy submandibular gland (B). Comparing with 
a nonsymptomatic gland (B) (is indicated by ‘+’ and ‘×’ calipers), the obstructed gland (A) is enlarged in two times. A striking increase of intraparenchymal 
vascularity (arrowheads) of the right gland is noted. Facial vessel is indicated by asterisk at image A.

FIGURE 4. Position of the linear transducer is seen at image A. (Fig 4 continued on next page.)

A

A

B
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FIGURE 4 (cont’d). Gray scale ultrasound images (B, C) have been obtained in that position (in the projection of the middle part of the right 
Whartoǹ s duct). At image B, a sialolith is indicated by ‘+’ calipers and its longitudinal size is 0.43 cm. A stone has a hyperechoic semilunar form with 
artifact of acoustic shadowing behind (asterisk). Circle indicates a lumen of dilated duct filled with anechoic fluid. At image C, a mucus plug is indicated 
by ‘×’ calipers and its longitudinal size reached 0.42 cm. A plug is isoechoic, round shape formation without acoustic shadowing.

VIDEO. Supplemental Video Content (A, B) demonstrates the gray scale ultrasound examination of the right inflamed submandibular gland with a 
sialolith and mucus plug in its dilated Wharton`s duct filled with anechoic fluid (ie, suppurated saliva) (asterisk). Video is available in the page of the 
full-text article on dtjournal.org and in the YouTube channel ‘Videos DTJournal’, available at https://youtu.be/NF5MY6OW3BQ.

Total video`s duration: 10 sec.

QR code leads to that video at 
DTJournal`s YouTube channel

Videos DTJournal

B

BA

C

CHERNIAK AND FESENKO

Video time: 00:00 Video time: 00:02



149

FIGURE 5. Gray scale ultrasonogram shows a right submandibular gland (arrow) and a posterior (proximal) part of the Wharton`s duct (circle) filled 
with anechoic content (suppurated saliva). A significant dilatation of the duct is noted. Distance between ‘+’ calipers (width of the dilated duct) is 0.51 cm.

FIGURE 6. Intraoral view immediately after lancing of the Wharton`s duct. After the duct lancing a significant amount of suppurated saliva (asterisk) 
was obtained.

MUCUS PLUGS AND SIALOLITHS IN WHARTON`S DUCT: EFFECTIVENESS OF ULTRASOUND
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FIGURE 7. Sialolith (arrow) and three mucus plugs (arrowheads), which were received with suppurated saliva from the Wharton`s duct after its lancing. 
Special feature of the mucus plugs was a buttery consistency of the last. That was proved by palpation (they are easily crushed) and even upon the 
contact with some surface (the plugs leave smeared trace). A smeared trace from a plug is indicated by curved arrow.

DISCUSSION

Terraz et al indicated that secondary infection, due 
to obstruction of salivary flow by a sialoliths, is 
leading to progressive parenchymal inflammation, 
atrophy, and fibrosis of the gland.14  The obstructive 
salivary gland disease with a changes in a gland 
tissue due to sialoliths in Ukraine is also termed as 
chronic sialolithic disease of the submandibular 
gland (synonyms: chronic calculous submaxillitis 
and chronic concrementous submaxillitis).9 Thomas 
et al found in sixty-eight patients that sensitivity 
and specificity of ultrasound in detection of salivary 
stones were 65 and 80%. That was lower than 
sensitivity (98 percent) and specificity (88 percent) 
for CT.20

One of the main ultrasound features of the 
sialoliths is an artifact of acoustic shadowing 
(synonym: posterior acoustic shadowing21). Generally, 
this artifact may appear behind bones, stones, metal 
inclusions, gas, etc. as 1) clean (synonyms: complete22 
and total), 2) partial, or 3) dirty shadowing, what we 
can see at Table 2.23, 24 But in case of sialolithiasis the 
shadowing is typically presented as clean or partial, 
depending on the calcification`s size.

LOCATIONS OF THE STONES AND PLUGS

Erkul and Gillespie used the useful location`s 
classification for the salivary duct scar location.25 

We used that location`s classification for describing 
the precise place of the intraductal bodies of the 

CHERNIAK AND FESENKO
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submandibular gland, such as stones and plugs:

Ostium (orifice of the duct is opened in area of 
sublingual caruncle). 
Distal part of the main duct–part of the 
Wharton`s duct close to the duct`s ostium (a 
synonym according to Thomas et al is ‘anterior 
Wharton`s duct’20).
Proximal part of the main duct–part of the 
Wharton`s duct close to the gland (a synonym 
according to Turner is ‘posterior duct’26).
Hilum–part of the Wharton`s duct which enters 
the submandibular gland. 
Intraglandular duct.

SUMANDIBULAR GLAND: ULTRASOUND 
FEATURES

According to Ching and Ahuja the nonsymptomatic 
submandibular gland is a well-capsulated structure 
which has a uniform homogenous parenchymal echo 
pattern.22 Also, the authors stated that the swollen 
gland due to sialoliths or other obstructive reason may 
become heterogeneously hypoechoic and may show 
dilatation of the intraglandular ductal system.22

WHARTON`S DUCT: ULTRASOUND FEATURES

The length of the Wharton`s duct according to 
Ching and Ahuja varies but is approximately one and 
a half times the axial length of the submandibular 

gland.22 Carlson and Ord have noticed in their 
textbook “Salivary Gland Pathology: Diagnosis and 
Management” that submandibular duct is about 5 
cm long in the adult.19

In normal (nonsymptomatic) cases the Wharton`s 
duct can be seen only occasionally.27 It will be seen as 
a hypoechoic linear structure with a thin echogenic 
wall.21, 22 In case of obstructive salivary gland disease 
or sialodochitis28 the duct will be dilated and filled 
with anechoic fluid.

SALIVARY STONES: ULTRASOUND FEATURES

Gritzmann and Katz et al described a sialolith at 
sonogram as a bright curvilinear echo complex with 
posterior shadowing.29, 28 Ching and Ahuja reported 
that calculus at sonograms has an echogenic rim with 
complete posterior acoustic shadowing.22 Goncalves 
et al clearly noted the salivary stones on ultrasound 
shows as hyperechoic reflexes with distal signal loss.8 
Aiyekomogbon et al stated that sialolith is usually 
visualized as a brightly echogenic mass casting 
posterior acoustic shadow.15 But some authors insist 
that in sialoliths smaller than 2 mm, this shadow 
may be missing.28

MUCUS PLUGS: ULTRASOUND FEATURES

According to our case the plug has an isoechoic 
pattern with no acoustic shadowing behind.

Taking into account the fact that during the 

1.

2.

3.

4.

5.

TABLE 1. Comparison of Ultrasound Features of the Sialolith and Mucus Plug Located in the Whartoǹ s Duct According to Presented Case.

TABLE 2. Types of Acoustic Shadowing Artifact According to Hindi and Colleagues.23

Ultrasound Features Sialolith Mucus Plug
Echogenicity Hyperechoic Isoechoic

Artifact of acoustic shadowing Present Absent

Characteristics Clean (Total) Shadowing Partial Shadowing Dirty Shadowing
Appearance of the 
acoustic shadowing 

artifact

Uniformly anechoic signal 
behind a structure.

Hypoechoic signal behind a 
structure.

Low-level echoes in the 
shadow deep to gas.

In what cases occurs Behind stones/calcifications 
>0.5 mm, and bones.

Behind calcifications and 
stones <0.5 mm.
Behind fat containing 
structures when surrounded 
by other soft tissues.

Behind gas collections.

1.

2.
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surgery and evacuation of the duct`s content we 
received three plugs, all 8 sonograms and three 
videos were retrospectively evaluated and confirmed 
that two other mucus plugs were located exactly in 
the ostium area. After all, this was indicated by the 
following:

In addition to one plug in Wharton`s duct, there 
were no other plugs posteriorly to the calculus.
Concrement and concomitant posterior plug 
were located in the middle part of the duct, 
which created a place for possible localization of 
the two other plugs in the anterior duct.
The presence of two unclear objects in the 
anterior duct close to ostium.

And a thesis of Ching and Ahuja, that “stone 
impacted at the ductal ostium (30 percent) may not 
be well depicted on sonography, but many cases 
(65%) have associated main duct dilatation”22 can 
explain why we cannot precisely detect other two 
mucus plugs, as they were located close to the ductal 
ostium.  

CONCLUSIONS

Thus, a first report of the precise ultrasound and 
clinical appearance of the mucus plugs and sialolith 
is presented. Also, a 10 seconds supplemental 
video is added. Comparison of the gray scale and 
color Doppler ultrasound images of the obstructed 
submandibular gland with nonsymptomatic 
contralateral organ is showed.

In addition, to our humble opinion, the mucus 
plugs which were presented at the ultrasound 
and post op images can clearly support the 
arguments of one of the theories, that sialolith`s 
formation is happened by deposition of calcium 
salts around a nidus of organic material–mucus 
plug.7, 30 So, in that case, mucus plugs can be 
clearly considered as a stage in the formation 
of salivary stones. And in that case the usage 
of ultrasonography can be helpful both in the 
detection of stones and plugs.
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