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Abstract

Background: In the literature, the reported parotid duct stones that did not respond to the conservative measures
are few. The present work reported and described the diagnosis and treatment of a case of impacted parotid duct
stone that was surgically removed through minimally invasive transoral per punctum approach.

Case presentation: On examination of a 27-year-old male with left intermittent parotid swelling and pain for 1
year, a stone was palpated in the left buccal mucosa region near the orifice of the parotid duct. Ultrasonography
(US) showed left Stensen’s duct distal stone. Under general anesthesia and oral intubation, the stone measuring
about 1 cm in length was felt transversely located (directed at a right angle with the orifice of the duct). A small
mucosal incision was done at the upper lateral part of the punctum; pus came out, and then the stone bulged
from the orifice and was pushed outside. Recovery was event-less; postoperative paracetamol was sufficient to
relieve pain, and the patient was discharged a few hours after the surgery.

Conclusion: The transoral per punctum excision of an impacted parotid duct stone appears to be a reliable
minimally invasive effective and safe procedure. The unfavorable direction of the parotid duct stone might be a
cause of failure of the conservative treatment for this stone.
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Background
Sialoliths (salivary stones) are the most popular disease
of the salivary glands in middle-aged patients [1]. Most
salivary stones (> 80%) occur in the submandibular gland
or duct, while 6–15% occur in the parotid gland and ap-
proximately 2% in the sublingual and minor salivary
glands [1]. The tortuous and long pathway of Wharton’s
duct contributes to stasis leading to more stone forma-
tion in the submandibular salivary system than in the
parotid [2, 3].
Most salivary stones are small (commonly< 1 cm);

however, megalith (giant calculi) had been reported. The
salivary stones are composed of mineralized debris that
collect within the duct lumen including calcium

phosphate, carbon and trace amount of magnesium, po-
tassium, and ammonium. Salivary stones grow up by de-
posit at an estimated annual rate of 1 to 1.5 mm [4].
Sialoliths represent the common reason of salivary

gland infections: acute or chronic. The resulting salivary
stasis from formation of calculi permits bacterial ascent
into the gland increasing the risk of bacterial
colonization and gland infection [5].
Parotid duct calculi were documented, and almost al-

ways they spontaneously descend through the duct ori-
fice. In the literature, few reported parotid duct stones
did not respond to the conservative measures.
Thus, this study described in detail the diagnosis and

treatment of an impacted parotid duct stone due to its
unfavorable direction, at a right angle with the orifice of
the duct preventing stone exit.

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

* Correspondence: mwenteg1973@gmail.com
Department of Otorhinolaryngology, Head-Neck Surgery, University of
Zagazig, Zagazig, Egypt

The Egyptian Journal
of Otolaryngology

El-Anwar et al. The Egyptian Journal of Otolaryngology           (2021) 37:43 
https://doi.org/10.1186/s43163-021-00112-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s43163-021-00112-x&domain=pdf
http://orcid.org/0000-0002-0172-7151
http://creativecommons.org/licenses/by/4.0/
mailto:mwenteg1973@gmail.com


Case presentation
A 27-year-old male came to the otorhinolaryngology de-
partment with recurrent left check pain and parotid
gland swelling that gradually increased during mastica-
tion and spontaneously lessened of 1 year duration. A
stony hard mass was palpated in the region of the left
buccal mucosa, supposing a possible stone obstruction
of the parotid duct. On milking the parotid gland, the
left salivary flow was less free than the right side.
Ultrasonography (US) showed a homogeneous echo

pattern with mild dilatation of the left parotid duct with
seen distal stone about 4 mm (Fig. 1). The preoperative
laboratory tests were within normal.
After informed written consent was obtained, under

general anesthesia and oral intubation, the Boyle-Davis
mouth gag was inserted exposing the duct orifice. A
stone (1 cm in length) was felt and bulging near the
ductal orifice (Fig. 2a). The stone was transversely lo-
cated (directed at a right angle with the orifice of the
duct). A small mucosal incision was done at the upper
lateral part of the punctum; pus came out through the
duct orifice. Then, the stone bulged from the orifice
(Fig. 2b) and was pushed outside while changing its dir-
ection to be parallel to the duct course so it was easily
pushed outside the duct. The stone was elongated in a
shape of about 1 cm in length (Fig. 2c). After milking of
the gland, hemostasis was insured, and no significant
bleeding was detected without the need to use any cau-
tery. No wound closure was done. Recovery was event-
less, oral paracetamol was sufficient to relive postopera-
tive pain, and the patient was discharged a few hours
after the surgery. Throughout the 1 year follow-up, there
was no recurrence or further complaint.

Discussion
Salivary gland duct obstruction by stone leads to clas-
sical symptoms of pain and swelling of the involved
gland during eating with largest salivary production and
flow that is pushed against a fixed obstruction. Usually,
subsequent gradual decrease of the swelling happens,
but when the salivary flow is re-stimulated, the manifes-
tations recur. Thus, the patients usually have attacks of

swelling and discomfort or may have more lasting symp-
toms because of aggregation of the saliva within the
duct.
The currently reported case complained of the clas-

sical relapsing manifestations of parotid swelling and
pain.
Occasionally, stone can be palpated as hard small peb-

ble. Less commonly, they are visible as granular masses
at orifice of the gland duct [6]. In the current case, the
stone was palpated near the orifice but was not seen.
But intense obstruction of the duct leads to intraoral
tenderness with parotid gland swelling and absence of
salivary flow from the ductal orifice on gland milking.
Diagnostic imaging to denote the clinically suggested

salivary calculi include US, conventional radiography,
high-resolution CT, and sialography. Here, we depended
on the US that confirmed the presence of the stone. US
identifies the calculus as echogenic structures with glan-
dular inflammatory alterations of the parotid gland.
Thus, there was no need for other forms of radiology.
US could detect the radiopaque or radiolucent stone,

so we preferred it in the parotid stone that tends to be
more radiolucent than submandibular stone.
Thus, US represents an excellent first level diagnostic

tool with a 99% accuracy, and it could detect the ductal
and highly mineralized stones even with a small diam-
eter down to 1.5 mm [7]. US can detect up to 90% of sal-
ivary duct stones and is able to visualize radiolucent
stones [8]. Some stones cannot be picked up on the X-
ray films but can be easily seen by the US because 20–
40% of the stones are not radio-opaque [9].
Despite most sialoliths being composed of calcium ele-

ments, they are not associated with systemic calcium ab-
normalities [6], so the serum calcium level is within
normal limits in the currently reported case.
The decision about which technique to utilize depends

on the stone location and size, the accessible equipment,
and surgeon experiences [6]. Stone less than 2 mm in
diameter can be typically managed conservatively.
A conservative approach includes good hydration,

proper analgesia, glandular massage in trial to milk the
stone out, local warmness, and sialagogues to enhance

Fig. 1 Ultrasonography showed homogeneous echo pattern with mild dilatation of the left Stensen’s duct
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ductal secretions. In most cases, the stone is extruded
with pain relief except when an associated infection ex-
ists. Therefore, antibiotics acting on oral flora are advis-
able for gland super infection [1, 6].
Severe and resistant obstruction usually requires sur-

gery, particularly when the blockage is adjacent to the
gland. Lithotripsy, sialoendoscopy, fluoroscopy-guided

wire basket extraction, and surgical removal are options
after failure of the expectant management [6].
In the currently reported patient, the stone was about

1 cm with unfavorable direction that make it impacted
and could not be squeezed or extruded out. Therefore,
the conservative measures failed to extrude the stone
and treat the condition. So, minimal invasive transoral

Fig. 2 a A stone was felt and seen bulging near the orifice of the parotid duct. b A small mucosal incision was done at the upper lateral part of
the ductal orifice, and the stone bulged from the orifice. c Removed stone

Table 1 The reported cases of transoral surgically removed parotid duct stones in the literature in comparison to the current
reported case

Study Age Sex Clinical Side Duration Radiology Surgery

Sharma
et al. [1]

26
years

Female Recurrent cheek
swelling

Right 3 years Parotid sialogram revealed duct
obstruction
CT showed radiopaque calculus

Under general anesthesia using
Dormia basket, duct incised
intraorally, over the metal sheath
of the basket; remove stone 4 × 2
mm

Moghe et al.
[6]

25
years

Male Intermittent pain and
swelling, stony hard
mass palpated in the
region of the right
buccal mucosa

Right 1 year US—radiopaque substance in the
region of the duct
X-ray

Local anesthesia, stone 5–6 mm
visible at the orifice with another 2
mm stone—stent placed
Closure
with silk

Hathiramani
et al. [8]

4
years

Male Pain, redness, and
swelling in the parotid
region
Fever, induration, and
tenderness in the
region of gland
Palpable stone in distal
part of duct
No discharge

Right 12 days 2–3 mm hyperechogenic focus Few pus at the stenotic opening
that the cannulated and duct laid
open over venflon and flushed
with saline
Calculus flushed out widened duct
opening sutured to mucosa with
6/0 absorbable suture.

Hathiramani
et al. [8]

3.5
years

male External discharging
fistula with bouts of
pain and swelling
calculus felt in the
parotid duct
Cervical lymph nodes
palpable and non-
tender.

Left 3 weeks Dilated left parotid duct with thick
walls communicating with the
discharging sinus on the skin. A 3-
mm calculus noted in the distal end
of the duct

Duct was cannulated with lacrimal
probe. Purulent discharge present,
duct laid open but the stone could
not be flushed out as the stone
shifted proximally. Intraoperative
US was used to identify the stone
and duct was laid open to deliver
the stone. Duct sutured to mucosa
with 5/0 absorbable sutures

Erdem et al.
[10]

53 Male Painless swelling on the
cheek

Right 1 year CT—radiopaque oval about 11.19 ×
7.19 mm

Local anesthesia—transoral duct
incision

Our case 27
years

Male Swelling and pain
Stone felt

Left 1 year US—left stone in the distal duct
with dilatation

General anesthesia, transoral per
punctilum, small incision, and pus
come first
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per punctum excision of the stone was successfully per-
formed without negative sequels on the patients.
In the literature, few impacted parotid duct stones that

were surgically removed were reported, and they were
summarized in Table 1. It was noticed that all reported
stones, including our case, are radiopaque and stony
hard and were reported in males. This data may indicate
that these characters of the parotid duct stone could be
less likely to respond to conservative measures. In
addition, in the current case, the unfavorable stone dir-
ection and its large size may be other contributing fac-
tors that indicate early surgical interference before the
development of negative sequels such as parotid fistula
and abscess.
Similar to the present case, all the reported cases had

no associated medical commonalities except the case re-
ported by Erdem et al. that represents the oldest re-
ported case (52 years) and had type 2 diabetes mellitus,
hypertension, and Parkinson’s disease and on antiplatelet
agents.
Moghe et al. [6] removed a 6-mm right parotid duct

stone that was transorally removed using local
anesthesia with large incision that indicates wound clos-
ure and to leave a stent.
In the current case, a small incision was used without

wound closure because changing the stone direction
helped to push it out. This could be performed safely
and reliably while the patient is under general anesthesia
without the need for stent.
In the present case, the minimally invasive transoral

per punctum technique has proven to be reliable in
terms of adequate exposure and stone accessibility and
removal with minimal bleeding. We did not need to use
extra devices as Dormia basket that adds more cost and
could be unavailable. So, it is recommended to be early
used in parotid duct stone of unfavorable position and
required to be investigated on a series of patients.

Conclusion
The transoral per punctum excision of an impacted par-
otid duct stone appears to be a reliable minimally inva-
sive effective and safe procedure. The unfavorable
direction of the parotid duct stone might be a failure
cause of the conservative treatment of the parotid duct
stone.
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